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“0”-Type BWO Construction

QKB 760A Backward Wave Oscillator

{ TUBE TYPE QKB786 QKB816A QKB760A QKB776
POWER OUTPUT VS. DELAY LINE POTENTIAL Frequency Range 1.0-2.0KkMC ~ 2.0-4.0KMC  4.0-8.0KMC  8.0-12.4KMC
/ QKB760A BACKWARD WAVE OSCILLATOR Power Output 100 mW Min. 70 mW Min. 30 mW Min. 50 mW Min.
A 1000 Delay Line (Tuning) Voltage 100-1500 Vdc
¢ Filament Voltage 6.3 v.
{ a0 A Cathode Current 45 mA Max.
{: r" Anode Voltage 60-150 Vdc  100-200 Vdc 60-130 Vdc  60-130 Vdc
é“. 600 Control Grid Cut-Off -150 Vdc -100 vdc -100 vdc -100 vdc
?\ P _\I;Ll:?‘;?iroarin Power Ouiput +0.5 db
g L} 400 v4 Tuning Curve Linearity 21.0 Mc
2 Tuning Curve Repeatability +2.5%
)0 I Input Connection Color Coded Insulated Leads
Output Connection Type N Coax —————— Waveguide RG52/U
Weight 6.5 Ibs. 6.5 Ibs. 5.0 Ibs.
& - DEli(;oI.INE POTENTIALI—(:IOgLTS it SRR iRt
o Vibration 10 to 55 cps at .08 displacement and 55-500 cps at 20 G's
Life 1000 hrs.

Excellence in Electronics

-Raytheon Booth 2610-2614

RAYTHEON COMPANY

Microwave & Power Tube Division . Waltham 54, Mass,



A Totally New Concept In

Interdigital-type delay line
affords maximum heat dissipation
at high power outputs

These broadband voltage tunable backward wave oscilla-
tors are the smallest, lightest and most reliable of their kind.
They were developed especially for modern airborne and
ground-based applications utilizing swept oscillator and
frequency diversity techniques. Four compatible types are
available. They cover a continuous frequency range of 1to
12.4 KMC. They are magnetically shielded and are insen-
sitive to the effects of external fields. They exhibit a mini-
mum of fine-grain power output variations. Potted leads
permit operation at high altitudes over a wide temperature
range. Raytheon-perfected laminating techniques make
possible interdigital construction which results in maxi-
mum heat dissipation. Under normal operating conditions,
no forced-air cooling or protective circuitry is required.
Laminate-thickness held to extremely close tolerances as-
sures improved fine-grain frequency characteristics with
optimum line matching and consistently reproducible
characteristics from tube to tube.

7 RAYTHEON FEATURES

1. Continuous frequency coverage in four
compatible types, 1 to 12.4 KMC

2. Smoother tuning curves (improved fine- FREQUENCY VS. DELAY LINE POTENTIAL
. . « g QKB760A BACKWARD WAVE OSCILLATOR
grain tuning variations)

. 8000 [ [~

3. Minimized fine-grain power output vari- -

ations. : 7000 |-

2

4. Reduced weight—smaller size 2 400 |- //'
5. Much less sensitive to external magnetic § A

. 5000

fields .
6. No forced-air cooling required under nor- 4000

1500

i 1t 0 500 1000
mal operating conditions ey il %

7. Rugged construction for operation in ex-
treme environments.

Sample tubes will be available after May 1. For detailed application information and special development services
call Raytheon in Burlington, Mass., at Browning 2-9600. Ask for Al Vacaro. Or call any one of the following
Raytheon field representatives: In New York: Wisconsin 7-6400. In Baltimore: Southfield 1-0450. In Chicago:
National 5-4000. In Los Angeles: Normandy 5-4221. In E. Waterloo, Ontario: Sherwood 5-6831.

See the tubes at the IRE Show
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FEATURES:

* A new low in noise levels — down to
0.007 av providing 0.02 av full scale
sensitivity at minimum bandwidth.

* 5 db steps

Attenuation range of 85 db

FOUR regular VSWR scales plus one
expanded

* All meter scales automatically normal-
ized when switching ranges

Large 53" meter with 1% linearity

¢ Continuous gain control over 15 db
range

Continuously variable bandwidth control

¢ Front panel meter monitors bolometer
bias current

SPECIFICATIONS:

Frequency: 1,000 cps; adjustable over a
2% range.

Sensitivity: 0.02 uv at minimum (4 cps)
bandwidth. 0.1 av at maximum (40
cps) bandwidth.

Noise Level: 5db below full scale (0.007
av at minimum bandwidth).

Amplifier Q: 250 at 4 cps; 25 at 40 cps.

Bandwidih: Continuously variable from 4
to 40 cps.

Calibration: Square Law. Meter reads
SWR, db.

Range: 85 db. Input attenuator provides
70 db in 5 db steps. Gain control pro-
vides 15 db adjustable. Accuracy 0.1
db per 10 db. Maximum cumulative
error of =0.2 db at 40 cps bandwidth.

Scale Selector: Expanded, Regular, and
Bolometer Current. Meter scale always
normalized when switching from scale
o scale or from expanded to regular.

Meter Scales: SWR: 1-4; SWR: 1.8-6;
SWR: 3.2-10; SWR: 6-15; Expanded
SWR: 1-1.3; db: 0-10; Expanded db:
0-2.3.

Inpur Selecror: 220,000 ohms; Crystal;
Bolometer. Bias provided for high 8.4 ma
bolometer or 4.3 ma low current bolom-
eter. Bias adjustable =15%. A bolom-
eter protective circuit permits any
switching operation or cable connect-
disconnect without damage to bolometer.

Ouipur: Jack for 1500 ohm recorder, 1 ma
full scale deflection.

Input Connector: BNC Jack.
Power: 115/230 v *£10%, 50-60 cps, 40
watts,
Dimensions: Cabinet: 734” wide, 1014”
high, 117 deep.
Weight: 14 Ibs. net.
See the PRD 277-8
Standing Wave Amplifier

ot the I.R.E. Show—
Booths 3602-3604-3606.

this
standing wave amplifier
defies comparison

BAND wipry
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SELEQTOR

NPy 7 1
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The new portable PRD 277-B Standing Wave Amplifier is
designed to meet the present and future needs of microwave
test laboratories. Due to its extremely low inherent noise,
0.007 pv, weak signals which once were undetectable by
conventional instruments can now be measured. Attenuation
in 5 db steps combined with 4 VSWR scales and a large
meter permit VSWR measurements to be made with
maximum resolution and accuracy.

To find out more about the new PRD 277-B Standing Wave
Amplifier, contact your local PRD representative or phone,
write, or wire:

POLYTECHNIC RESEARCH & DEVELOPMENT CO., INC.

Factory and General Office: 202 Tillary St., Brooklyn 1, N.Y., ULster 2-6800
Western Sates Office: 2639 So. La Cienega Bivd., Los Angeles 34, Calif., UPton 0-1940
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IF YOU INSTALL

1960
1961
1962
1963

LAMBDA POWER SUPPLIES NOW, ‘Igﬁ 4
YOU KNOW THEY’LL
STILL PERFORM TO GUARANTEE IN

-

1965

LAMBIDA
REGULATED POWER SUPPLY

»  wmeeEL A r-2aese

BECAUSE ONLY LAMBDA GIVES
YOU A 5-YEAR GUARANTEE!

Each Lambda Power Supply carries a written guaran-
tee that warrants full performance to specified ratings
for five full years.

Lambda, alone, offers this unprecedented guarantee
because Lambda specializes in the design and manu-
facture of just one product — power supplies.

Each unit is built from the ground up to rigid qual-
ity standards in a modern, completely integrated plant.
Nothing is overlooked to provide you with the finest
performance. When you buy a Lambda Power Supply,
you are assured of a unit that is conservatively rated —

a unit designed to provide continuous-duty service at
all specified loads and ratings.

Lambda power supplies are available in a wide range
of rack, portable and bench models for laboratory and
production service. Of particular interest to electronic
designers are:

L-T Transistor-Regulated Series......,.... 0-1 and 0-2 AMP, 0-32 VDC

Com-Pak Tube Regulated Series............... 200-400-800-1500 MA

0-200, 125-325, 325-525 YDC
—=
vl
; Powerd
Supplics]

Write for free 32-page catalog for
complete specifications, dimensions,
performance ratings and prices on
Lambda’s full line of tube-regulated
and transistorized power supplies.

LAMBDA ELECTRONICS CORP.

11-11 131 STREET ¢« COLLEGE POINT 56, N. Y.

¢ INDEPENDENCE 1-8500

Watch for Lambda’s exciting new solid-state power supply developments.

IRE SHOW — Booths 2318-2320

ELECTRONICS + MARCH 11, 1960
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CROSSTALK ...

THE FUTURE OF ENGINEERING. The 1960’s will see a number
of changes in engineering, if today’s trends are a barometer.

There will be more stress on international exchange of informa-
tion. Unlike political separation of the world, which sees East vs
West, research continues to be the province of men everywhere. It
is significant that the IRE is referring to itself more frequently as
an international organization. Displays and technical sessions at
the New York show will reflect this.

The coming cut across geographic lines is accompanied by a cut
across lines that have sometimes divided the Institute from other
technical societies. It seems clear the expanding scope of the world
of electronics must lead to more interchange with many other groups.

A most significant trend is the increased sharing of knowledge in
many areas of science. The physicist, the biologist and the chemist
are turning increasingly to the electronics engineer for new solu-
tions, for new research areas and for new equipment. And vice
versa.

The electronics expert must move farther and farther away from
what once was his home base to keep pace with prime needs, fulfilling
—through electronics—requirements of the world in which he lives.

Increased interchange of information is doing something else for
the engineer. Slowly, the image he forms in the public eye is
changing. He is becoming less of an accumulator of information
and producer of mysteries—and more of an important individual
doing his share to bring a better world into being, in cooperation

with those about him.
%/ V4 %MM

T Editor

Coming In Our March 18 Issue . . .

SILENT SENTRY. In recent wars, the frequency of night combat
led to greater reliance on electronics for increasing the range and
accuracy of detection methods without revealing position. Next
week, J. Scott, D. Randise and R. P. Lukacovic of Sperry Gyroscope
describe a portable Doppler radar that will soon be available in
production quantities for field use.

Known as the AN/PPS-4 Silent Sentry, the 50-pound radar can
detect a walking man at one mile and a large moving vehicle at four
miles in mist or darkness. A magnetron produces 0.2-microsecond
pulses of X-band r-f energy which are concentrated into a six-degree
beam by a dipole antenna and parabolic reflector. The return signals
are used to produce distinctive sounds in a pair of headphones. The
target’s range, azimuth and elevation are displayed.

MILLIMETER-WAVE AMPLIFIERS. Decreasing spectrum space
and noise problems are pushing communications frequencies into the
millimeter-wave region. In an effort to fill the gap in receiving
amplifiers available at these frequencies by using commercially
available components, K. Ishii of Marquette University has found
a way to use M-band reflex klystrons as millimeter-wave amplifiers.
In his article next week, Ishii describes how the reflex klystron,
which is essentially an oscillator, can be used as a regenerative
amplifier by carefully adjusting the output circuit impedance.

MARCH 11, 1960 - ELECTRONICS
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. BLUE JAGKET

‘\ VITREOUS ENAMEL-PROTECTED,
) POWER WIREWOUND RESISTORS.

Send for Bulletins: 7410-A (Axial Lead), 7400-A (Tab Type)

CERAMIC INSULATED-SHELL,
y )  POWER WIREWOUND RESISTORS.

Send for Engineering Bulletin: 7300-A

. PERMASEAL

CAST EPOXY HOUSING,
PRECISION WIREWOUND RESISTORS.

Send for Engineering Bulletin: 7500

SPRAGUE RESISTGRS
Oors &7 FILMISTOR

S “ PRECISION CARBON FILM RESISTORS.

end for Bulletins: 7000 (Molded shell), 7010-B (Ceramic shell)

GLASS-JACKETED HIGH VOLTAGE,
_, , ) HIGH POWER RESISTORS.

Send for Engineering Bulletin: 7200-A

SPIRAMEG

R ‘ HIGH-RESISTANCE SPIRAL ELEMENT
— — > h N
=i, N ‘-w" )

——— = SRRANES == RESISTORS.
Send for Engineering Bulletin: 7100

SPRAGUE ELECTRIC COMPANY 35 Marshall Street North Adams, Mass.

SPRAGUE COMPONENTS: RESISTORS e CAPACITORS e MAGNETIC COMPONENTS e TRANSISTORS
INTERFERENCE FILTERS o PULSE NETWORKS e HIGH TEMPERATURE MAGNET WIRE e PRINTED CIRCUITS
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Advertisers, being praetical,

like things that work! That’s

why ihe electronics BUYERS' GUIDE
and Reference I[ssue has 427%

more advertisers than the

nearest competition. With the
“GUIDE' advertisers reach more

of the right people . .. readers

gret a correspondingly bigger choice of producets and services
to select from. Clear evidence that the “GUIDE’ carries

the most weight in advertiser confidence and acceptance.

%Exclusive! 61-pagre Reference Section that gives

buyers basic market, materials, and design data that
buyersrefer to again and again. The only directory in

the field that contains this valuable reference data,
Accurate, authoritative, easy to read. 9 62

electronics Buyers’ Guide and Reference Issue
THE ELECTRONICS MAN'S BASIC BUYING BOOK

A McGRAW-HILL PUBLICATION @

330 West 42nd St., New York 36, N. Y. _ 4

1960 Issue Closing Dates: Published July 20; Complete Plates May 1

HEAVIER
IN
ADVERTISER
CONFIDENCE!

ot



VA.64 G
13.3 kMc
15 W cw minimum

VA-824 8
9.78-9.82 kMc
2 W cw minimum

VA-503
13.3 kMc
1 W cw manimvim

9.79-9.81 kMc
6 W cw minimum

Varian klystrons have been designed for applications in doppler systems covering &
wide range of operating frequencies. These rugged, lightweight and compact tubes
have demonstrated long life and high reliability in radar systems now operating in
all types of aircraft and space vehicles. Tubes are available with medium and high
power ratings, liquid or air cooled, pulsed or cw output and for synchrodyne or serro-
dyne frequency shifting applications. ‘

The four klystrons illustrated are only a sample of the hundreds of types Varian makes
for Missile, Radar, Communications, Test & Instrumentation applications. They are
described and pictured in our new catalog.

Write Tube Division for your free comprehensive catalog of Varian Microwave tubes, produced by the
wyld's largest manufacturer of klystrons.
See us at the L.R.E.

Booths Nos. 2714-16-18-20
% VA RIAN associates

PALO ALTO 1, CALIFORNIA Representatives thruout the world

WLVSTRONS, WAVE TUBES, GAS SWITCHING TUBES, MAGNETRONS, HIGH VACUUM EQUIPMENT, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS,
‘WMR & EPR SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES

ELECTRONICS - MARCH 11, 1960 CIRCLE 7 ON READER SERVICE CARD 7



NOW, pick only the parameters you need , order by model number!

5

EL 849
DC Volts/DC Ratios/Resistance
With Electrical Outputs

E \'" ! Low ost
all-electronic
totally-transistorized

DIGITAL W aned | U
MULTIMETERS | . e

Now in a single 514" or 834" x 19" panel
Digital Multimeters for measuring any
combination of AC/DC volts, AC/DC
ratios, and resistance, with new pre-amps
for higher sensitivities, optional electrical
output and print command capabilities! O ot/ it B FreAnoiier o v/ Ampvie

MODEL 850
DC Volts/DC Ratios/AC Volls
With Electrical Outputs

FLIP-TOP BOX
CONSTRUCTION
FOR EASY

MAINTENANCE,

MODEL 845 MODEL 853 .
DC Volts/Ratio/Resistance/DC Pre-Amplifier DC volts/Ratio/Resistance /OC Pre-Amplifier
With Electrical Qutput

MODEL 854 ™
DC Voits /Ratio/AC Volts/DC Pre-Amplifier
With Electrical Qutputs

® 50 readings per second, average

e Inline “SUPER-NIXIE" readouts

® 0.019% accuracy

e 1000 megohm input impedance

o Automatic, manual and remote ranging

e Automatic polarit MODEL BSS

. thin Zenerpdiodeyinternal reference B Yt vt/ A et P Ao s ot

e Front panel sensitivity control

* Eched circu1t§, plug-in Ca“? CO.nStrUCt'o.n Many variations of these basic models including AC ratiometers, milli-

e Will operate directly in multi-point scanning ohmmeters, microvoltmeters and specialized measuring instruments
and print-out data logging systems without tailored to individual systems requirements are available in the same

physical configurations. Ask your EI sales office or representative for
complete specifications today!

Electro Instruments, Inc. Bocsssr.
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The biggest challenges involving microwave

design, manufacturing, test, and research are

met effectively and fastest by calling upon
the integrated services of

®

@
00 ofﬁgmn

000
o ELECTRONICS

Cgl'v){wm l I
ELECTRONICS o.
. vedaremny

This brochure describes
the integrated services
of Gorham Electronics
...write for your copy!

DIVISION OF THE GORHAM MANUFACTURING COMPANY, PROVIDENCE 7, RHODE ISLAND
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1200°~Yet No Catastrophic Failure With

. . H . LOAD LIFE T2ST, I"l IESIHJI!.
New Electra Precision Carbon Film Resistor Py
DO OMMS THROUGH 2.5 MEG. INCLUSIVE
|
MILR-10509, CNAIA(’"IISIIC .
. . . . 7 A
Check at right the histograms showing test results on the new Electra Preci- " ‘
sion Carbon Film Resistor. See for yourself the remarkable ability of this resistor whi :
. oy b o . . 2 Newst 30 : Nean+ 30%
to withstand extreme conditions of heat and humidity, also its exceptional load & ]
life. Primary credit for these outstanding characteristics goes to Electra’s exclu- » x| W
sive new Type R-5 coating, developed in our laboratory after a long period of g o4
scientific study and experimentation. But performance alone is not the whole wals | -
story. Check, too, the sizes; truly, this resistor opens up a whole host of new RO Nk Ny 41 Sal/pl
possibilities in your design and engineering work. By Y e
Many-
Wattage Mil factured Max. Length o0 L
Electra Mil MIL  EKC EKC |[Resistance | Resistance | Rated A Dia. B (%
Part No. Style 70°C 70°C 125°C] Range Range | Voltage ol Wy = . -
CF Y5 | RN60B Ve Ya Ya | 100 100 250 375 125 B
1 Meg 1 Meg R 4-.040 - Noas 100% | 1§ Nonw> +2.84%.
4 —ly 010 o i 2%
CF 4 RN658B 13 1 Y 10¢) 10 0 300 .625 .1875 ol §
2 Meg 2 Meg + %, -+ M i
! - N —b 0
CF i~ RN708 b 1 2 10 » 10 ¢» 350 750 .250 !
2.5 Meg 5 Meg + 3, + % © .
L » : - —if, - _,",KT 1 ek
Lead length C, 13 for all, +1g. Dia. leads, #22 for CF ¥z and CF Y4, %20 for CF Ya. 10 : i" =
B T e s w4 - ?,I éh+.|+|+; e 43
= e ===
_r MPECATURI YCLING, 427 RESISTORS,
"— —— C— ~'+~—' A _."l 100 :ms ;'ulo:oicn ’II.GONMSINCLUS ve
. CHAR. EMSTIC &
WRITE FOR NEW BROCHURE—Just off the press...new brochure describing i
Electra’s complete line of precision carbon film resistors. Electra also manufac- .
tures a complete line of precision metal film resistors and ceramic disc and
. o %
plate capacitors. gge IECTRA DISPLAY AT IR.E SHOW BOOTH NO. 28342836 bifremtom | B sl
14
<
‘: 't,‘ 2 ;—2- MANUFACTURING COMPANY
4051 Broadway Kansas City, Missouri
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BUSINESS THIS WEEK

This Year’s IRE Show: Record Registration,

More Technical and Applications Emphasis

The 1960 Institute of Radio Engineers International
Show and Convention is expected to attract some
65,000 persons—»5,000 more than last vear—with a
greater attendance at technical sessions than ever
before. It runs from Mar. 21 to Mar. 24,

The show at New York's Coliseum will be largely
one of components—which cover two out of four floors
—Dbut there is expected to be more large equipment,
such as computers, on display than in other recent
shows. Many papers will give new evidence of the
widening market horizons of electronics, reporting on
such topics as agricultural applications, supermarket
automation using machines for price numeral recog-
nition, ultrasonic welding and thermoelectric con-
verters.

If previous experience is any criterion. slightly more
than half of the show visitors will be working engi-
neers. About one-sixth will be management men. Al-
most one-fifth will be sales and advertising men and
purchasing agents.

As for the character of the organizations repre-
sented in the show registration, electronics manufac-
turers will send more than half of the persons attend-
ing—including both engineers and salesmen. More
than 10 percent will be consulting engineers and rep-
resentatives of R&D firms. Less than 10 percent will
be employvees of industrial users of electronic gear
and manufacturers of non-electronic equipment. A
smaller percentage will represent jobbers, and service
and installation organizations. Slightly more than five
percent will be teachers and students; a little less than
five percent will be government and military observers.

Navy’s Corvus Carrier Aircraft Missile, With

Passive Radar Guidance, Gets Contract Push

Navy’s Corvus air-to-surface attack missile gets a
new push with a $25 million allocation to weapon
syvstem prime contractor Temco Aireraft Corp., Dallas,
Tex. It is believed that the W. L. Maxson Corp., New
York City, will receive a subcontract in excess of $3
million for continuation of earlier development work
on the passive radar guidance system, and for pro-
duction of test units.

Corvus. a stand-off missile for carrier aircraft, is
launched by the pilot and involves tuning equipment
aboard the plane and a radar receiver on the missile
for homing. Maxson has been engaged for some time
in developing the nose cone and the complete front-end
r-f portion of the system. Texas Instruments Inc. is
developing the associated error detection computer.

Flight tests are centered at the Navy’s Pacific mis-
sile range, Point Mugu, Calif. A test version of the

ELECTRONICS - MARCH 11, 1960

Corvus was first suecessfully air-launched by an A4D
Skyhawk last July.

Space Agency Seeks Supplemental ‘60 Funds
Of $19 Million to Spur Man-in-Space Program

National Aeronautics and Space Administration’s
T. Keith Glennan has requested $19 million in supple-
mental funds for Project Mercury heyond the fiscal
1960 budget of $74.962,000 for the man-in-space pro-
gram. The additional request for Mercury came out
during Glennan’s appearance before the Senate Com-
mittee on Appropriations recently. He requested a
total supplemental appropriation of $23 million over
the agency’s fiscal 1960 budget of $500,575,000.

The $19 million for Mercury breaks down this way:
$12.2 million in R&D funds for improvements in cap-
sule design, construction and instrumentation, and
$6.8 million for the tracking and data-collection net-
work. Specifically, the latter covers supplemental in-
strumentation and facilities at the 16 Mercury stations,
including the Atlantic missile range control center;
and facilities at the Navy’s Pacific missile range and
its Kauai Island, Hawaii installation.

ELECTRONICS NEWSLETTER

Soviet exhibit at the Feb. 28-Mar. 4 Leipzig trade
fair in East Germany focused on new electronic instru-
ments and measuring apparatus, automation and
space. East Germany, Czechoslovakia and Hungary
also displayed a variety of electronic equipment. It
adds up to a new place for electronics in the Com-
munist propaganda drive for scientific prestige and
an attempt to open a wider avenue for electronics
trade between the Communist states and Western
Europe.

American exports of precision measuring instru-
ments to 130 countries amounted to $279 million in
1959, $7 million more than in the previous vear, and
represented one-twelfth of total U.S. production, ac-
cording to the Business and Defense Services Admin-
istration.

In development of high-speed pulse power resistance
welding systems, misfiring has been a major stumbling
block. Now, Robotron Corp., Detroit, says this has
been overcome by its new “spike power” welding con-
trol unit. In the system, in which welding current
is applied in short bursts every half-cvele of the
timing frequency, the capacitor charge system de-
velops up to 120 spikes per second without misfiring.
The company says successful applications of the proc-
ess to welding of dissimilar metals has been achieved.

Radio amateur licenses in the U.S. now exceed
200,000 and the number of amateur station licenses
approaches 204,500, according to the FCC. The com-
mission says ‘“ham’ licenses have jumped 285 percent
in 12 years.
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WESTON

NEW SERIES
broaden

WESTON

world-famous WESTON panel instrument line

These advanced rectangulars represent a new high
in value for the panel instrument user. Both series
feature the exclusive Weston CORMAG® moving
coil mechanism. They may be mounted on magnetic
or non-magnetic panels without special adjustment

. are immune to the effects of stray fields and
nearby instruments. Cases and covers are of
rugged molded bakelite. Large window area assures
optimum readability —scales cover a full 100° arec.

The 1751 series offers accuracies within 2% of
range for all D-C models ... +3% for rectifier type
A-C instruments used on sine wave 60 cycle source

at room temperature. The 1761 group provides
standard accuracies of +=1%. Accuracies within
+1% 9% are also available when equipped with knife
edge pointers and mirror scales,

For full information, or for the address of your
nearest distributor, contact your local Weston rep-
resentative . . . or write to Weston Instruments
Division, Daystrom, Incorporated, Newark 12, N.J.
In Canada: Daystrom Ltd., 840 Caledonia Rd.,
Toronto 19, Ont. Export: Daystrom Int'l., 100,
Empire St., Newark 12, N. J.

Visit us at the Daystrom Booths * IRE Show * New York Coliseum * March 21-24

L DAYSTROM, incorrPORATED

Bl WESTON

INSTRUMENTS DIVISION
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“NO\N. ‘. .every volume tester of semlconductor

*fdewces can proht wﬂh @D&D&R‘?

(Tl’s Sequentlal Mechanlsm !or &utomatie Recording and Testlng)

. This‘ new"éutomatic testing-recording system offers
you - er speed, more ‘consistent accuracy, and lower
unit testing costs than are obtainable by any hand testing
means. Whether your requirements are Engineering
Studies, Quality Assurance, Quality Control or Reliability
Testing of ‘'semiconductor devices, SMART will add
greatly to the efficiency ‘of your ‘operation.

The standard SMART machine enables you to meas-~
ure up to 16 different d-c parameters of a transistor or
other semlcogductor device and record these data within

12 seconds. A minimum time of .5-second is required to:
test each parameter and an additional .2-second records

the intefligenceé on an IBM 526 Summary Punch or other
" digital recording device. Using all 16 ‘parameters, of
course, 300 transistors may be tested: per hour; ‘however,

fewer parameters would be desired on most testing runs

‘and upwards of 500 semlconductors/hom could be han-

dled easily.

Sixteen programming modules permit you to skip, hold,
or delay individual tests as well as control the level of
biasing supplies. You may record actual parameter values
or set the machine for rejection limits only. Overall ‘sys-
tem accuracy is 1% of full scale readout.

The 'highly versatile SMART, with auxiliary consoles,
may also be used for small signal h parameters; pulse,
high frequenicy and power tésting; and with environmental
equipment in nany types of factorial analyses. Also, the
system may utilize scanning units for production runs,
thus adding another high speed automatic feature.

Request Bulletin A-701 for additional information. To
solve your specialized testing problems on electronic com-
ponents such ‘as transistors, -diodes, capacitors, resistors,
and inductors, call TI's experienced application engineers.

o

®

TEXAS INSTRUM ENTS

FNCORPORATETD

GEOSCIENCES & INSTRUMENTATION DIVISION

3608 BUFFALO SPEEDWAY * HOUSTORN 6, TEXAS
CABLE: TEXINS

O EENENC I SRRSO NP

Be sure to see the SMART Machine
in operation at the IRE Show 1
New York, March 21-24
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PRECISION COAXIAL
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ATTENUATORS

DC to 1T KMC

ACCURACY (at DC)

1to5db: .02 db
6 to 10 db: .05 db
20 to 50 db: .10 db

RF CALIBRATION ACCURACY
1 to 30 db: .1 db
40 to 50 db: .2 db

We supply individnal
calibrations at 400

and 1000 MC and, upon
request, at other frequencies.

ATTENUATION RANGE

MODEL 60 !

2 drums, 0-60 db in 1 db steps
MODEL 64 ot

3 drums, 0-64 db in .1 db steps
MODEL 610 L

3 drums, 0-110 db in 1 db steps

Impedance-50 ohms \

Connectors-Female Type N "
Long term repeatability and
assnred quality are o result of our
experience in- making coaxial attenvators
with our own stable film resistors
since 19147, Ouvr facilities for attenuator
calibration are the most accurate
facilities available commercially.

A

-

Weinschel Fixed Coaxial Attenuators
cover the frequency range of DC to
® 12 KMC.

Write for complete catalog,
specifying frequency range
of interest.

» w:%co

Weinschel Engineering

KENSINGTON, MARYLAND
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WASHINGTON OUTLOOK

THE MUCH-TOUTED Congressional inquiry into military procurement policy,
authorized in last year’s Renegotiation Act extension, is turning out to
be considerably less than the monumental study Capital Hill leaders
originally had in mind.

The initial plan was for a hard look at all key factors in defense buying—
contractors’ cost estimates and allowances, pricing, profits, contracting
and negotiating procedures, and other procurement policies. The intent
was to come up with the first overhaul in the Armed Services Procurement
Law in years and provide the basis for an intensive Congressional study
into operation of the controversial Renegotiation Law.

But as the situation stacks up now, the two armed services committees
are rushing through their inquiries with little intent to make serious
changes in defense procurement laws. The Senate committee has held two
days of hearings. The House committee plans to conduct about three
hearings this month. As of now, there’s no plan to call industry witnesses.

@® The Pentagon will shortly issue new rules on security clearances. for
defense plant workers. Previous regulations were ruled invalid last
year by the Supreme Court because of the absence of specific Con-
gressional or Presidential authority.

The White House has already issuied an executive order to start
the ball rolling on the new rules. A major change: employees denied
a security clearance will get the right in most cases to confront and
cross-examine their accusers.

Under the Pentagon’s industrial security program—Dboth the old
one and the new one—when a company prepares a bid or negotiates
a contract involving classified defense work, its key personnel must
be cleared for access to classified material. This covers principal
officers, directors, top-level technicians, and the like. After the
contract is awarded, all other employees who need access to the
classified data must also undergo clearance.

@® Cutting components’ size and ‘weight is helping to increase the pay-
load and range of the Atlas ICBM. Just how much is a tightly
guarded secret. But one top official says that electronics—the big
item—has been miniaturized down by 50 percent in weight and
30 percent in size from first models.

One example: the coherent carrier—the element that feeds back
the down-range position of the missile—has been reduced in weight
from 90 Ibs to 30 Ibs. And it has been cut about 80 percent in size.

@® The Pentagon has ruled against an Army attempt to become single
manager of military communications facilities. This would involve
operations rather than procurement. But the operating agency, obvi-
ously, would have a big say on requirements.

The Defense Dept., however, is still studying a means to set up
centralized control over all military trunk line communications.
This would not include most ship-to-shore, ground-to-air and weapon
system networks. The outlook is for a joint staff, or a new agency
under the Asst. Defense Secy. for Supply & Logistics, to take over
the operation. i

® A tremendous demand for licenses for Class D citizens radio (car
radiotelephones connecting with home or office) is showing up at
FCC. The commission is getting about 8,000 applications a month,
has issued 50,000 permits since the service was established.
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FURCTIGN

Haven’t you wished for one compact, simple in-
strument that would make precision de voltage,
de current and resistance measurements over a
wide range?

The new @& 412A is it! In its VTVM circuit, the
412A uses an exclusive @ photo-chopper instead
of old-style mechanical vibrators—no drift, no 60
c¢ps pickup. Input is floating, with resistance in-
creasing from 10 megohms on the 1 mv range to
200 megohms on ranges above 100 mv. Current
and voltage ranges have a 10 db sequence for

#p 400L. LOGARITHMIC
VOLTMETER—$325

New & voltmeter covers 10

o eps to 4 MC; accuracy high

as *29% of reading or 1%

of full scale. Voltage range

0.3 mv to 300 v, 12 ranges, 1-3-10 se-

quence. Max. full scale sensitivity 1 mv.

Large 5” true log voltage scale, linear

12 db scale, generous overlap. High sta-

bility, high input impedance. Also use-

ful as amplifier for small signals, or
to monitor waveforms.

ELECTRONICS -

MARCH 11, 1960

This new precision DC VT'VM 1is also
a wide range, precision ohmmeter and ammeter!

| _{,,./‘"" Floating chassis. $1,000 worth

4 400H PRECISION
VOLTMETER—$325

Extreme accuracy as high
as £1% to 500 KG, +2% to -
1 MC, =£5% full range. Fre- }

quency coverage 10 cps to
4 MC. Large 5” meter with precision
mirror scale. Voltage range 0.1 mv to
300 v; max, full scale sensitivity 1 mv.
High 10 megohm input impedance mini-
.mizes circuit disturbances. Amplifier
with 56 db feedback insures lasting
stability. Reads direct in db or volts.

Data subject to change without notice. Prices f.0.b. factory

complete precision voltage measuring equipment

1% accuracy
100 nv to

1,000 volts!

Also 2% accuracy, 1 pa to
1 amp full scale.

Measures 0.02 ohms to
5,000 megohms.

No zero adjustment. 1 minute
warm-up.

of convenience for $350!

maximum readability and overlap. The ohmmete
is a modified Kelvin bridge eliminating lead resist
ance error; you measure resistance accurately o
hook-up wire sections as short as 6”.

Model 412A also includes a 1 v or 1 ma recorder
output, and 3 separate probes. Call your & rep
today for a demonstration on your bench. Price
$350.

HEWLETT-PACKARD COMPANY
1001A PAGE MILL ROAD = PALO ALTO, CALIFORNIA, U.S.A.
CABLE ""HEWPACK'' = DAVENPORT 54451

FIELD REPRESENTATIVES IN ALL PRINCIPAL AREAS

t 400D WIDE RANGE
VOLTMETER—$225

Highest quality, extremely
versatile. Covers 10 cps to
4 MC. Highly sensitive, ac-
curate to within £2% to 1
MC. Measures 0.1 mv to 300 v; max,
full scale sensitivity 1 mv. Reads direct
in dbm. High 10 megohm input imped-
ance virtually eliminates circuit load-
ing. 56 db amplifier feedback insures
high stability and freedom from change
due to external conditions.

5028
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Available now=ceramic ‘“extras”’
in more than 40 tube types

SMALLER SIZE IMPACT SURVIVAL

EXTREME HEAT SURVIVAL LOWER DIELECTRIC LOSS

Superior performing Eimac ceramic negative-grid tubes
and klystrons are available now for modern equipments.

EITEL-McCULLOUGH, INC. p Cable address

’

EIMAC
S AN CARLOS, CALIFORNIA San Carlos
Eimac 70245 with ceramic tubes that can take it
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in direct writing recording systems d
only Brush
designs :

specifically for mil specs

From every nut and bolt to the shipping crate, fully militarized Brush Direct Writing
Recording Systems are originally built to meet military specifications.

That’s why they are performing every imaginable task of data acquisition and
recording at U. S. and NATO installations throughout the world. These electric writing
systems have proved their unexcelled reliability . . . from the Operations Monitor
that will record 120 separate operations at the instant they occur. .. to the Analog and
Sequence Recorder that simultaneously records both analog data and sequential events.
And, they are built for maximum performance in the hands of non-technical personnel.

Brush equipment is already at work putting evaluation data in writing for a whole new
generation of weapons. When the weapons become operational, Brush MIL Recorders
are a vital part of the system. This experience is unique in the industry. Before
prototype design becomes a problem—call, write or wire Brush for complete details.

-—— —!')I‘USh INSTRUMENTS

DIVISION OF
3774 AND PERKINS CLEVITE CLEVELAND 14, OHIO

ComPORATION

e



there
1S
a
difference s s e SRR cmrarions :

!)I"USh INSTRUMENTS

DIVISION OF

Only Brush Chart Paper is designed as an integral component of precisely engineered Brush Direct
Writing Recording Systems. The full potential of these systems cannot be realized unless all

of the original components are utilized. They’re engineered as a total entity. Imitation papers cannot
match the precision ruling, dimensional stability and super-smoothness of Brush Chart Paper.

Take no chances—specify Brush and you can rely on your records being accurate, permanent, easily
read and easily reproduced. Stocks available from strategically located branches and

sales representatives throughout the United States and Canada.

- Write for samples

== i B ¢ of actual tracings on

W =Y Brush Chart Paper.
—— =il e,
# | Askfor

= ] *“Check the Record™.



JERRD

PRECISION SWEEP FREQUENCY
GENERATOR model 707-%

F

- —ra

090
&

&
Fef it

q cep Jreanesy Geacreter Qo ..) iy~

") 956

Featuring...variable-rate,
all-electronic sweep with |
plug-in oscillators ot
H ERNESSEERESENR
covering 2 to 265 mcs. BususSasdamn
The ultra flat sweep generator model 707-* is a pre- e
cision instrument with an rf output that is flat within
+5/100 of a db over highest single octave. Particu-
larly adaptable for use with an X-Y plotter, the 707-*
features: plug-in oscillator heads; high output power
(+20 dbm below 150 mcs.); variable sweep rate (60
per sec. to 1 per 2 min.); and harmonics down 40 db

over highest single octave (down 30 db over the en-
tire range).

*Order Model 707-1, 2, or 3 shipped respectively with oscillator
heads H-71 (4-100 mcs.), H-72 (12-220 mcs.), H-73 (2-50 mcs.)

HIGH

$795.00 each —
Model 707-4 shipped with H-74 (any single octave 2-265 mcs.) outpul power—
specialorder. ... ... ....... ... ...... it - bk B T G o B $845.00 each +20 dbm
Additional oscillator heads for any model 707
H-71,H-72,and H-73 .. ... ...t e $250.00 each w I D E
H-74 special order. .. .........c.ovvitiiinnnnennn $275.00 each sweep width—19, to

over 1209, of c.f.
Write for catalog and technical Newsletter serieson Measure- °

ments By Comparison using sweep frequency techniques.
Prices and data subject to change without notice. F L A I

ELECTRONICS CORPORATION, Industrial Products Division °“tt*}’l‘;t}:i‘g s o‘:fafe"e‘
JEHH"“] Dept. ITE-8 The Jerrold Building, Philadelphia 32, Pa.
Jerrold Electronics (Canada) Limited, Toronto

Export Representative: Rocke International, New York 16, N. Y.

VISIT US AT THE IRE SHOW « BOOTH 3056
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BB@ird] = A\ Teommmic

MEETS

WITH THE

MOST COMPLETE

LINE OF

TRANSISTOR &
SEMICONDUCTOR TEST
EQUIPMENT AVAILABLE

CURVE TRACER, MODEL MW-1 (Shown with tube adapter)
Baird-Atomic’s Curve Tracer, Model M W-1, is the finest of its type.

It is designed to display families of characteristic curves for PNP and
NPN transistors in either common base or common emitter configurations.
Both input and/or output current or voltage may be selected as components of
the curves displayed. Its operational range includes the highest maximums
(30A collector current continuous duty — 50A intermittent and 450 watts maximum)

and the lowest impedances (minimum observed .001 obms to 10 megohms)

preseéntly available. Maximum input drive current is 5 amperes and the MW-1 features automatic overload protection.
These features make B/A’s New Curve Tracer the most versatile on the market.

MODEL KP-2 SERIES
GENERAL PURPOSE
RANS|STOR TEST
s ET b N e
(for medium power
transistors upto 2A)

| o ‘

SIS 4
' LB w0 MODEL GP-4 |- —
8 ‘TRANSISTOR TEST [T =

Y —
a @@ SET » /@ EE]' ®
El N /,) (foi low power transistors— | | &2 500 06
A N7 h parameters) - §35833 _~b
MODEL KT-1 BETA TESTER Pootee TEYPRY 33 o

i

MODEL JJ SEMICONDUCTOR
< MINORITY CARRIER LIFETIME
TEST SET

(for Beta hi, and Ic,)

MODEL IN
<4 RESISTIVITY
TEST SET
)
o/

' (for inspection of 2 or 3-terminal components)

For more complete technical data on BA’s line of transistor
& semiconductor test equipment, write' to:

e ® | |
| Baird E Baird -Atomic, Inc.
SEE US > mic ! 33 University Road
AT THE IRE SHOW' ! Cambridge 38, Massachusetts
BOOTHS 3219 & 3221 '
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FINANCIAL ROUNDUP

Plans $12 Million Bond Issue

RANDOM NOTES on financial activi-
ties of electronics companies this
week show many facets of change
and growth. Here are some sam-
ples:

¢ Collins Radio, Cedar Rapids,
Ia., has filed with the Securities
and Exchange Commission a regis-
tration statement covering §$12
million worth of convertible sub-
ordinated debentures. The new
securities will be on a parity with
an earlier issue and will be con-
vertible into shares of Collins com-
mon stock. Proceeds will be used
to increase working capital and
purchase new capital goods equip-
ment needed because of company
growth. A portion of the funds
will be used to reduce loans.

¢ Illinois Tool Works, Chicago,
has purchased all manufacturing
rights in the U.S. and Canada to
the electronic module and capac-
itor components developed by ACF
Industries, Alexandria, Va. Plants
situated in Alexandria are also in-
cluded in the transaction. Patents
for special machinery, held by
ACF, are assigned to the Chicago
company. ACF will retain overseas
marketing rights. Amount of pay-
ment involved in the transaction
has not been disclosed.

¢ Establishment of American
Systems, Inc., a new company for
research and development as well
as manufacture of electronic sys-
tems, is announced by Schlum-
berger Ltd., a well surveying firm
headquartered in Houston, Tex.
Funds were supplied by Schlum-
berger in the amount of $13 million
through one of its subsidiaries,
Electro-Mechanical Research. The
new company is now setting up
operations in Inglewood, Calif,,
and plans to place strong initial
emphasis on microwave and digital
data processing and display sys-
tems.

¢ General Electric Co. reports
1959 as a record year with new
highs in sales and earnings. The
firm’s total earnings last year came
to $280,242,123 or $3.19 a share.

ELECTRONICS < MARCH 11, 1960

This is 15 percent above the $2.78
a share for 1958, 13 percent over
1957’s $2.84 a share. Sales for 1959
were $4,349,508,529, six percent
above 1958 and slightly more than
the 1957 figure.

¢ American Electronics Labora-
tories, Philadelphia, announces
signing of an agreement with Nu-
clear Research Corp., Southhamp-
ton, Pa., granting AEL a one-year
option to purchase a majority in-
terest in Nuclear Research. The
Philadelphia company manufac-
tures communication equipment
and electro-medical research gear.
Nuclear Research produces gamma
gages and other nuclear test equip-
ment.

25 MOST ACTIVE STOCKS

WEEK ENDING FEBRUARY 26
SHARES
(IN 100's) HIGH

LOW CLOSE
Ampex 2271 4073 35% 40
Dynamics Corp Amer 1072 13% 12, 123%
Gen Electric 655 g1 88% 90%
RCA 634 667 64l 662
El-Tronics 618 17 192 178
Philco Corp 598 323 2038 3%
Collins Radio 594 5178 54 555%
Westinghouse 551 5112 485 5058
Sperry Rand 546 24Yy 2% 24
Varian Assoc 495 49 45% 4815
Avco 491 13% 12% 13%
Clarostat 477 143 103 133
Litton ind 467 72 65 7042
Beckman Inst 466 8% 4% T4%
Gen Tel & Elec 458 ms % 76V
Siegler Corp 437 3% 3y /%
Reeves Snderft 333 0% 1048 10%
Lear Inc 321 8% 14 18
Int'l Tel & Tel 2494 Ws 3% 345%
Texas Inst 217 1782 12 175
Univ Controls 215 157% 4% 14%
Gen Transistor 240 2818 24%2 28%
Raytheon 228 AT  45Y2  46'%
Thomson Rmo Widrg 221 5414 5112 5378
Burroughs 150 33 3 e
The above figures represent sales of electronics

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

DIVIDEND ANNOUNCEMENTS

Amount, Date
per Share  Payable

American Bosch Arma $.30 Apr. 15
Cons Elec Industries «25 Apr. 1
Hoffman Electronics W5 Mar, 31
NEW ISSUES PLANNED

No. of Price

Shares  per Share
Burnell & Co, 200,000 $3.00
International Rectifier 120,000 1.00
Pentron Electronics 250,000 3.00

Tiny, shock-proof
nylon connectors—
voltage breakdowns up
to.12,500 volts DC!

Complete Line of Nylon Jacks,
Binding Posts and Solderless
Plugs. Metal-Clad Tip Jacks
to MIL Specs!

This rugged group of connectors will meet
severe mechanical, electrical, temperature,
and humidity requirements. Tough, low-
loss nylon won't chip or crack even when
subjected to extreme temperature changes
or abnorma! mechanical stress. Connec-
tors are designed for fast, easy mounting
—available in 13 bright colors for coded
applications.

MILITARY—Tip Jack complies with
MS-16108 of MIL-STD-242A. Heavy
nickel-plated brass jacket meets federal
specification QQ-N-290. High insulation
resistance of nylon body complies with
MIL-P-17091. (Full specifications avail-
able on request.)

OTHER CONNECTORS—Johnson also
manufactures a complete line of standard
connectors in addition to the nylon line
described above. For complete informa-
tion, write for newest components cata-
log described below.

New

¥60 00 0000000000000 s

Write todoy for our newest com-

ponents cotolog, listing complete

specificotions ond prices!

e Capacitors « Knobs and Dials
o Sockets ¢ Inductors « Pilot

Lights « Connectors » Insulators

E.F. JOHNSON C€O.

CIRCLE 21 ON READER SERVICE CARD

1824 Second Avenue S.W., @ Waseca, Mi

21



This great seaborne health cen-
ter will carry a new kind of aid
abroad—with your help. Part of
the people-to-people project
Hope, it will enlist 200 specialists
in sharing our health skills.

TN

Ambassador with a blackboard, the Hope
specialist will help the often woefully few
local medical technicians train helpers.
The result: many more hands. And that
means one Hope dollar is multiplied
many times over. a B s, = ; &

If enough of us help, the S.S. Hope will be outbound
in 1960. First port of call: Indonesia. A bold health
project called Hope will be underway.

The need is crucial. Many places, too many health
hazards exist.” Too many people robbed of the will to
l_ive. Too few hands to help. Often, a doctor for 100,000.

Hope’s approach is practical. Help where a nation’s
doctors ask help. Help them help themselves to health.
By training, upgrade skills—multiply hands. Hope’s doc-
tors, dentists, nurses, and technicians will man a center
complete to 300-bed mobile unit and portable TV.

You can not only make every dollar do the work of
many, yeu can earn a priceless dividend. With health
comes self-respect. People at peace with themselves are
less likely to war with others.

Hope is yours to give. It’s a people-to-people project.
For one year’s worth, 3% million Americans must give
a dollar. Don’t wait to be asked. Mail a dollar or more

One local doctor for 100,000 people. These are t;e odds Hope now to HOPE, Box 9808, Washmgton 15, D.C.

may face. Yet Hope can mean so much. The health of this child. %% 2,

The health of five Indonesians. Trained hands and only a dol- ; %9

Iar’s worth of penicillin can cure them of crippling yaws. '1’0 we
e
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LOWER YOUR PRODUCT COST,

INCREASE YOUR PRODUCT RELIABILITY
Substitute a

RAYTHEON VOLTAGE REGULATOR

FOR COMPLICATED REGULATION CIRCUITRY

... A wide variety of designs with a wide range of capabilities providing an eco-
nomical and reliable source of constant output voltage. Both PF+3% plate-fila-
ment units and standard =% % models are available.

For special requirements, contact the Raytheon field applications engineer nearest
you or write to the address below,

+3% “PFY VOLTAGE REGULATING PLATE-FILAMENT TRANSFORMERS

STYLE PF
ilament Windings Dimensions in Inches | Ship.
Model Ot Vortages Ao o Filter :;Vc;ts 5.0 VoI:s style] H L 0w Lbs.
Plate & PF-50 100/130 275V,DC@50MA 2.5Amps.CT  20Amps. PF | 4%, 3% 3%, 5
Filament PF-110 1007130 385V,DC@110MA 3.0Amps.CT  20Amps. PF | 4% 3% 3%, 8
PF-250 100/130 380V,DC@250MA #1 4.0Amps. 3.0Amps. PF| 7 4% 5 19
#2 8.0 Amps. unregulated
+%% STANDARD VOLTAGE REGULATORS STYLE D
Voltages Dimensions in Inches
Model CNo®  copacty nput  oupwt Swle| | JAeerex
Volt-Amps. L w H in Lbs.
Standard’ VR-6110 15 95130 115 F 6% 2% 3 4
VR-6111 30 95-130 115 E % 3% 4% 5 STYLE &
VR-6112 60 95130 115 E 3% 4%, 6%
VR-6113 120 95-130 115 E 7% 3% 5% 10%2
VR-6114 250 95-130 115 E 12% 5 7% 27
VR-6115 500 95-130 115 E 12 5 9% 45
VR-6116 1000 95-130 115 H 13, 144, 9% 96
VR-6117 2000 95-130 115 H 36Y% 14% 10% 243
Isolated VR-6931 60 95-130 115 E % 3% 4, 8%
4 VR-6827 120 95130 115 E 7% 3% 5%, 23
gamﬁully VHF-6114 250 95-130 115 H 14%, 13¥, 9% 56
&;rt:':{aic VHF-6115 500 95-130 115 H 14%, 13%, 9% 85
Less than 3%) VHF-6116 1000 95-130 115 H 29%  14% 104 220
%:‘i‘?mp VR-6221 30 190260 230 E % 3% 4% 5
VR-6222 60 190-260 230 E 7 3% 4, 6%
VR-6223 120 190-260 230 E Y 3% 5% 10%
VR-6224 250 190-260 230 E 12% 5 7% 27
VR-6225 500 190-260 230 E 12% 6 9% 45
VR-6226 1000 190-260 230 H 13%, 14%, 9% 96
VR-6227 2000 190-260 230 H 36Y% 14% 10% 243
Filament VR-6101 30 95-130  6.0/7.5 E ™ 3% 4% 5
VR-61F0 15 95-130 6.3 F 5% 2% 4% 6%
VR-61D0* 15 100-130 6.3 D Y, 2% A%, 5%
VR-6710 25 95-130 6.0 w 7% 3% 3% 4

1. 50-Cycle Models also available with these specifications. 2. Regulation %= 1%. 3. 230-Vo!t Models not generally stocked.

Raytheon also manufactures a com-
plete line of power supplies, ultrasonic
impact grinders and precision resist-

Specials can be designed to
meet a variety of electrical
and mechanical specifications,
Write Raytheon Company, Ap- ance welders.
plications Engineering Depart-

ment, Manchester, New Hamp- - RAYTHEON COMPANY
shire stating your requirements, Excellence in Electronics 87 South Bedford St., Manchester, N.H.

See us at the IRE Show—Booths 2604-2614
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BENDIX-PACIFIC

in Southern California

needs ENGINEERS with
DOCTORS- MASTERS- BACHELORS'

DEGREES

for electrical, mechanical and systems work in fields of
Instrumentation —Telemetry
Anti-Submarine Detection Systems [ Operations Research
Missile and Aircraft Fluid Controls.

Please send resume to W. C. WALKER
ENGINEERING EMPLOYMENT MANAGER ze/)o’j/- Faci//’c
DIVISION OF BENDIX AVIATION CORPORATION

Other High-Level Electronic
Engineering Positions Available

NORTH HOLLYWOOD, CALIFORNIA

| |
going to he
WHAT'S NEW <) | AEEEENER. 2 meeting
IN cn MPONENTS , Who'’s going to get together and what are they going
M to talk about?

Electronics men are meeting all over the country to

What useable discoveries are being made on the frontiers talk about everything from ultrasonics to quantatum
of electronic knowledge? Here are a few selected at random: I electronics. B .
directive long-range sonar transducer . . . high-speed ferrite electronics tells you where and when Meetings

Ahead” . ..gives you the highlights later on.

Another reason why it will pay you to subscribe to
clectronics (or renew your subscription) right now. Fill.
;_n the box on Reader Service Card, Easy to use. Postage

Tee,

FIND WHAT YOU NEED IN...

electronics  electronics

2 MARCH 11, 1960 - ELECTRONICS

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 subscription).

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

free.



TYPICAL SEVERE TESTS
New CBS Reliable Indium-bonded Diodes

Environmental

Temperature cycling, —65° to 85°C

Hermetic seal, 100 psi

Moisture resistance exceeding MIL-STD-202A,
Shock, 1000 G for 1 millisecond

Centrifuge, 20,000 G

Vibration, 15 G at 50-2000 cps

Salt spray and lead fatigue

e o ¢ 2 o o o

Electrical

Automatic, both forward and reverse
Pulse recovery time, JAN 256 circuit
Electromechanical stability and noise
Storage, 1000 hours at 85°C

Over-all quality exceeds MIL-S-195008

e o o o o

CBS Indium-bonded
Diodes Give You
Missile Reliability

URVIVAL
BETTER T

&

199.985%]

Near perfection is demanded of computer
diodes used in missiles. CBS Reliable
Indium-bonded Diodes meet this challenge
with an Acceptable Quality Level of 0.015%,

. a degree of quality never before achieved.
in semiconductor mass production. Only
one diode out of 6500 can fail!

This dependability is available for your
computer applications in a wide line of new
CBS Reliable Indium-bonded Diodes.
Exceptionally rugged design, advanced
processing techniques, severe mechanical
tests, and automatic electrical tests make
the difference. Ask your Manufacturers
Warehousing Distributor or your local sales
office about these CBS Reliable Indium-
bonded Diodes today. Get technical
bulletin E-314R.

®
semiconductors
®
More Reliable Products through Advanced Enginecring

CBS ELECTRONICS, semiconductor Operations « A Division of Columbia Broadcasting System, inc.

Sales Offices: Lowell, Mass., 900 Chelmsford St., GLenview 4-0446 + Newark, N.J., 231 Johnson Ave., TAlbert 4-2450 =  Melrose Park, Il., 1990 N. Mannheim

Rd., EStebrook 9-2100 + Los Angeles, Calif., 2120 S. Garfield Ave., RAymond 3-9081 + Atlanta, Ga., Cary Chapman & Co., 672 Whitehall St., JAckson 4-7388
Minneapolis, Minn., The Heimann Co., 1711 Hawthorne Ave., FEderal 2-5457 « TZ'oronto, Onl., Canadian General Eleetric Co., Ltd., LEnnox 4-6311
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new, low-cost
micro-
microammeter

. ;.::.o'

b i =

m e .

Model 414 offers high
performance over 17 ranges
Jor just $280.00!

@® The Keithley 414 Micro-micro-
ammeter is today’s lowest-cost
instrument for low current measure-
ments in production tests, monitoring
installations and experiments in the
range of 10-2 to 10-1! ampere. The
414 can be used as the amplifier ele-
ment in systems, such as reactor con-
trols, thickness gauges, ionization
gauge control in high-vacuum equip-
ment., Contact meter models are
available for go, no-go production
tests, alarm and control systems.

SPECIFICATIONS

Ranges: 17ranges in 1x and 3x steps,
from 10 ma to 0.1 mga f.s.

Accuracy: Within +3% of f.s. to
10 mua; +49%, on lower ranges.

Input Voltage Drop: Below 5 mv
all ranges with full-scale signals.

Response Time: Below 0.5 sec. all
ranges, for any input capacitance
to 5000 uuf.

Zero Drift: Below 2% of f.s. perday.

Recorder Output: 5 volts with a 1
ma capability.

Price: Model 414. ... ... $280.00

For full details, write:

KEITHLEY
INSTRUMENTS

Lot S )
12415 EUCLID AVENUE
CLEVELAND &6, OHIO
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COMMUNICATIONS EQUIPMENT EMPLOYMENT

[ ALL EMPLOYEES

==
e |

PRODUCTION WORKERS

/-‘

THOUSANDS OF EMPLOYEES

1956 1957 1958 1959*

YEARLY AVERAGE

'SOURCE: Bureau of Labor Statistics

JANUARY
FEBRUARY
MARCH
AUGUST
SEPTEMBER
OCTOBER
NOVEMBER

1959
MONTHLY AVERAGE

*11-Month Average

Communications Hiring Up 13%

EMPLOYMENT in the communica-
tions equipment industry is setting
new records.

Total employees during the first
11 months of 1959 averaged 623,-
000, an increase of nearly 13 per-
cent over 1958 and 7.5 percent
higher than 1957, the previous peak
yvear. Indications are strong that
the early months of this year will
see the total number of employees
top the 700,000 mark.

Guide to Trends

In the first 11 months of 1959 the
number of production workers aver-
aged 398,900, an increase of 12.2
percent over 1958. But following
the national trend, production work-
ers in the communications industry
have declined as a percentage of all
employees. Between 1956 and 1959
the production percentage of the
total dropped from 70.8 percent to
64 percent.

The chart shows yearly and
monthly employment averages for
all employees and production work-
ers engaged in the manufacture of
electrical communications equip-
ment and related products. Though
not an exact measure of employ-
ment in the electronics industry, it
does serve as a good guide to gen-
eral trends.

Total number of employees in
1956 averaged 557,800, while pro-
duction workers averaged 392,000.
In 1957 the total average went up

4 percent, with only a fractional
increase in production workers. Re-
cession year 1958 saw a 5-percent
drop in all employees, and a 10-
percent drop in production workers.
But the picture began to improve
steadily in the second half of 1958.

¢ David Sarnoff, RCA chairman,
looks for a hike of nearly 80 per-
cent in electronics industry sales
volume by 1965. He predicts elec-
tronics sales will rise from $14
billion in 1959 to $25 billion in
1965. He includes broadcasting,
service, installation, distribution
revenue, factory sales in totals.

Thousands
of Units

FIGURES OF THE WEEK

Production
Week of 2-19

Source: EIA

FMAMIJJASONDI
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Good anywhere in or out of this worid

This system adds greatly to your credit when applied
to the development of communications, telemetering,
control and other devices. Under terms of membership,
a wide range of toroids, filters and related networks are
available. These include a complete line of inductors,
low pass, high pass and band pass filters employing the
new micro-miniature M/CROID ® coils so valuable in
transistorized circuitry. Type MLP and MHP MICROIDS
are micro-miniature counterparts of the popular Burnell
types TCL and TCH low pass and high pass filters. The
band pass filter results when cascading a TCL with a
TCH filter.

Sizes of MLP and 400 cps to 1.9 kes— M4 x 11310 x 4

2kesto 4.9kes— Mo x 196 x %
MHP MICROIDS S5kesandup —%x e x ¥

Weight of all MLP and MHP Microids—approx. .3 ozs. each
Send now for your free membership card in the Space
Shrinkers Club. And if you don’t already have our

PIONEERS IN microminiaturization OF
TOROIDS, FILTERS AND RELATED NETWORKS

ELECTRONICS + MARCH 11, 1960

Catalogue #104 describing Burnell’s full line of toroids,
filters, and related networks, please ask for it.

FREQUENCY
I 3 625F « I6F 3 5 10
0 [ ] i
L MLPLOW PASS FILTER—JC MHP HIGH PASS FILTER—
10 L .
@ I\
© 2 Y AL W
z ; \
] T \
Z 30|—— MICROID ! f ‘:
2 | TYPEMLP & MHP -
& 40 R '
£ |
<
50 |
I [l

Note: First informal meeting of Club members will be
held in Burnell Booths 2909-2910 during the IRE Show,
New York Coliseum, March 21-24. See you there.

EASTERN DIVISION PACIFIC DIVISION

DEPT. £-31 £ DEPT. E-31
10 PELHAM PARKWAY 720 MISSION ST,
PELHAM, N. Y, SOUTH PASADENA, CAL.

PELHAM 8.5000
TELETYPE PELHAM 3633

MURRAY 2-2841
TELETYPE, PASACAL 7578
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Simplified block diagram of Model CF-1. Amplitude and phase input functions are plotted on graph paper for
presentation. Integration is observed on a dc oscilloscope. Absolute magnitude is recorded on any S-A Series
121 or APR 20 Antenna Pattern Recorder with a logarithmic response.

3600 RPM
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The computer has broad general application including determination of
the far fields of aperture antennas from the distribution of the field

in the aperture, the far fields of arrays from the magnitude and

phase of the currents in the elements, the frequency spectra of voltage
pulses, and other physical problems involving Fourier transforms

See the CF-1
and other new
S-A Microwave

Instrumentation
at IRE Booth
3909

28

b
e - -
&
b
N i I A
i 4

A= llf(x) eIlux+y x| gy
FOURIER

/A INTEGRAL
COMPUTER

S-A SERIES 121 OR
APR 20 RECORDER

Model CF-1
A sophisticated solution to the vexing problem of solving bounded
Fourier integrals quickly and accurately, Scientific-Atlanta designed PRICES
the Model CF-1 especially for the antenna design engineer. Model CF-1

S
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Fourier Integral
Computer. .. $9,000

Model APR 22
Antenna Pattern
Recorder (logarithmic

and their inverse transforms over finite limits. response) . . . $4,300

Consult your nearby S-A engineering representative for more information. Or you
may write directly to the factory for complete specifications. Address Dept. 18-3.

SCIENTIFIC-ATLANTA, INC.
2162 PIEDMONT ROAD, N.E, * ATLANTA 9, GEORGIA

Tel. TRinity 5-7291 4
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® L)

=2
Low initial cost per thousand, low installed cost with
highly engineered high speed United Eyeleting ma-
chines, and you have an unbeatable combination you
can put to work saving money. They will join dis-

E e I e t s similar materials, can be clinched tightly to fasten, or
lightly to function as a pivot.

They can be used as a bearing, or as a terminal. With

Lowest CO St ceramics, plastics, and glass special machine device
helps minimize fracturing. You can get them from
Fa St en er stock in a wide range of sizes, colors, and metals. A host
of special diameters, lengths, shapes can also
Y b be made to solve your individual problem.
Ou Can ’sz See our catalog in Sweets’ Design File or
write us today to investigate the possibilities i

of utilizing lowest cost United Eyelets for ‘
@ ,) your product. ]

NN
X

7

°l

For high altitude or on the ground, funnel

High speed fastening of 2 eyelets simultane-
ously cuts costson |utnmoﬂ% ignition breaker
point assembly.

Eyelet does double duty as fastener for wind

leld, bearing for szml: }nhnl.'boes both jobs flange eyelets provide positive means for nluk-
jonof a cent.

i”f reliable thru-connections on two-sided
print

well for only a fracti ed wiring boards.

Before you say "‘hello", eyelets are working

e Y Rt e ST e e
gt g:"“ ro.l'o’;.h%’n t.huy' prove as indispensable as your ﬂ.i:‘c'hui‘ﬁm.“d performance of eyelets on the
-
Free Eyelet Slide Selector helps determine
which eyelet you need with given grip and m
hole diameter. UNITED SHOE MACHINERY CORPORATION

Boston 7, Massachusetts
BRANCH OFFICES: Chicago, 600 W, Jackson Blvd. » Cleveland, 740 Superiar Ave., N.W. ¢ Columbus, 487 S. High St. « Cincinnati, 407 Gilbert Ave, ¢ Dallas, 1210 Old Gate Lane

Harrisburg, 20 S. Fourth St. ¢ Johnson City, 19 Jennison Ave. o Las Angeles, 1826 S. Hape St. « Milwavkee, 2362 N. Stanley Pl. ¢ Nashville, 320 Main St. ¢+ New Yark, 1 W. 16th St.
Philadelphia, 2100 Arch $t. « St. Louis, 2200 Washington Ave.
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THE YEAR of the Conservative Ap-
proach is what some observers are
beginning to call this year’s out-
look for the electronics industry,
as exhibitors prepare for the rigors
of the annual New York IRE show.

Less frenetic recruiting activity,
new emphasis on selling, greater
efforts to develop nonmilitary busi-
ness, concern over increasing for-
eign competition, and general busi-
ness caution stemming partly from
the performance of stocks early this
year are all part of the 1960 look in
electronics.

A check by regional editors of
ELECTRONICS on the business pros-
pects of manufacturers from coast-
to-coast as they prepared to send
sales, management and technical
representatives to the New York
IRE show and convention—now
called the IRE International Show
and Convention—reveals that the
executive pulse is quick but steady.

General Optimism

The factors of conservatism and
caution are balanced by a general
optimism that business will be bet-
ter this year than last year, and
substantially so in many cases.

For example, a West Coast semi-
conductor manufacturer feels that
the exhibits and papers this year
will point up the rapid growth of
the semiconductor field and the im-
portance of new products such as

30

the tunnel diode entering the stage
of large-scale production.

He expects solid-state electronics
to highlight the show. The execu-
tive, who predicts a 50 percent in-
crease in his own company’s semi-
conductor sales this year, will keep
his eyes open for new fabrication
techniques and production men as
several projects at his firm emerge
from the R&D stages.

Apprehension Reflected

An executive of an electronics
company with major space con-
tracts says industry’s caution and
apprehension will be reflected at the
IRE show.

“We feel that recruiting, for ex-
ample, will be at a much less fre-
netic pace than in years past. Many
companies are digging in and mak-
ing do with their present staffs.

“We feel that the deeper-than-
anticipated market dip during the
first two months of 1960 has tended
to act as somewhat of a damper on
what might have been unbridled
enthusiasm for this so-called most
prosperous year yet.

“We want to sample sentiment
regarding the ever-increasing com-
petition from foreign companies.
We also want to examine some of
the products built abroad and mar-
keted through U. S. firms.”

From the marketing manager of
a New England electronics company

—

s 3 n‘-i-g‘
L%

.

comes this comment:

“There’s going to be a shortage
of salesmen this vear. There will be
plenty of business around, but also
plenty of competition. The elec-
tronics industry will have to con-
centrate on  selling—something
which it has never really learned to
do.”

An aviation-electronics company
official expects to see hardware in
such fields as aerospace and space
medicine—fields which he says were
generally regarded as “blue sky”
at last year’s show. “Certainly,” he
says, “there will be more stress on
technical sessions relating to space
electronics.”

Technical Emphasis

The executive, whose company
actively recruited during previous
IRE shows, expressed the view that
while the show attendance may
reach a new record, some of the re-
cruiters of previous years will be
replaced by technical men. He said
that this year a larger number of
persons would attend the New York
convention and show for the pur-
pose of getting the latest word on
technical developments.

An instrumentmaker: is sending
a large technical contingent to New
York this year with a threefold
purpose:

“To see what innovations our
competition has come up with; to
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‘Industry will have to concentrate on selling’

‘There’s more competition, but no more dollars in the military field

‘Recruiting will be less frenetic. Companies making do with present staffs’

learn what’s new in the states of
the arts that affect our design and
production groups; and to make
contacts for future sales follow-
ups.”

Some companies see in the show
a valuable opportunity to help
change the company image.

A microwave components firm,
for example, will spotlight com-
puter diodes at the show. “Nobody
associated us with this field up to
noaw,” says an executive. “We hopa
this year’s show will introduce that
association.”

Military Business Outlook

An official of a fast-growing West
Coast firm. believes that stock mar-
ket-induced pessimism wilk have
run its course by IRE. show time,
but offers some sobering opinions
on military business:

“I feel that fear of a possible 10
percent cutback in the military bud-
get may become evident,” he says.
“There are many fringe area mili-
tary subcontractors to whom such
a cutback would mean more like a
100 percent cutback.

“These people are frantically try-
ing to find some commercial or in-
dustrial applications of their cur-
rent military capabilities to guard
against such a possibility. And, be-
cause of increased competition for
the fewer military contracts avail-
able, you’ll see proposal writers at

MARCH 11, 1960 - ELECTRONICS

the show cramming all the useable
knowledge they can soak up.”

There are other factors in the
military market picture that make
this year’s IRE convention and
show an especially important mar-
ket-place for ideas, information and
industrial business for companies
seeking to balance past dependence
on military contracts.

A Midwest military products
manufacturer expressed the di-
lemma of many firms heavily ea-
gaged in military contract work
with his comments on military pro-
curement trends. He notes a.tend-
ency towards more advertised pro-
curement us a result of Congres-
sional pressure, explains:

“This. is forcing us and other
manufacturers into higher research
and development effor{, some not
allowable @as expenses on cost-plus-
fixed-fee contracts. There’s more
increased competition, but no more
dollars in the military field.”

Low Quantity ltems

The same ecxecutive sees a fur-
ther pinch resulting from decreased
military spending on large-quan-
tity items and more buying of low-
quantity, high-cost items.

A New England components
manufacturer chimes in: “A few
more cancellations like the B-70 and
an awful lot of people are going to
get badly hurt.”

Swing from military to commer-
cial sales in the components field is
emphasized by -a Midwest execu-
tive: “In volume, no, but in dollars,
yes, our military production is still
pretty healthy. Packaged oircuit
units, for use in all sorts of prod-
ucts from hearing aids to guided
missiles, are a big sales factor.
We're working constantly on pro-
duction qf devices which have a
density of five million per cubic
foot, These units are seeing in-
creasing use.”

An East Coast View

The executive v-p of a large elec-
tronics. company in the East
summed up his. feelings -abaut busi-
ness at IRE show time this way:

“Beating the breast in advance is
not a very bright thing to do, but
we can say we are going to have a
better year than last year.” Here’s
why :

He expects his company to bene-
fit from the growing electronic
slice of the military budget, if the
budget continues at present antici-
pated levels. His company is in-
vesting heavily in new components
—*“and components stimulate a lot
of equipment and systems.” In ad-
dition, his firm is working hard on
development of industrial process
control systems, an expansion
avenue which many electronics com-
panies are now taking.
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® Advances in aerospace subsystems

® Transistorized nuclear instrumentation

® The human as originator of signals and schemes
® New contributions to circuit theory

Q@WM

B

NEW YORK—Progress in electron-
ics over the past three and a half dec-
ades will be reflected in the pro-
gram slated for presentation here
during this year’s 835th annual con-
vention of the Institute of Radio
Engineers. For the first time, the
convention is officially called ‘In-
ternational.’

In the four-day period starting
a week from Monday, 258 papers
will be presented in 54 technical
sessions. There will be 10 more
papers this year than there were in
1959. Thirty-three of the sessions
will be held at the Waldorf-Astoria,
remainder at the Coliseum.

Signs of Change

Back in 1925, founders of the
IRE would have doubtlessly looked
askance at some topics today’s con-
vention-goers will take as a mat-
ter of course. One example is a ses-
sion titled ‘“Electronics—Qut of
This World”, which will feature
papers on Intergalactic Data, Con-
trol of Weather and other similar
topics.

Another evidence of change from
electronics topics of past years will
be the session on “Industrial Elec-
tronic Instrumentation”. It will in-
clude papers on automation for
supermarkets, the role of elec-
tronics in agriculture and others.

Broadcasting, which has waxed
in some years and waned in others,
appears to be on the rise again as
a subject of large interest. Spots
throughout the four-day period will
be devoted to this topiec.

Heavy attendance is expected at

32

Previewing the

the seminar dealing with the re-
cently-concluded International Tele-
communications Union in Geneva,
Switzerland. Speakers at this semi-
nar will be men who attended the
conference. The session will be held
on the morning of Mar. 23 in the
Grand Ballroom of the Waldorf-
Astoria.

Virtually every technical aspect
of broadcasting will be discussed
to some degree at the convention.
Topics will range from antenna de-
sign to film room mechanization at
a tv station.

Computers

The increased use of computers
in so many applications will also be
reflected in the program fare this
year. One session of special inter-
est will be the 33rd, slated for the
afternoon of Mar. 23.

This meeting will deal with the
ways in which circuit theorists and
computermen can help each other.
Session 40, to be held Mar. 24, will
deal with adaptive networks. It
will bring to light new information
about the learning processes now
deemed possible for computers and
the self-organizing possibilities
and actualities of today’s computer
design.

Medical Electronics

This year’s convention will em-
phasize the human problems rather
than the technical problems that
must be overcome in the area of
medical electronics. Session 21, for
example, will deal with the human
body as originator of signals and

schemes. Speakers will include
medical men as well as engineers.
Session 14, “Varied Views of Medi-
cal Electronics” will highlight the
training of medical engineers, bio-
logical microwave hazards and
other aspects of man’s physical
place in today’s medical engineer-
ing.

Space Sessions

In keeping with the importance
of electronics in space technology,
four sessions will be devoted to this
area. One will deal with advances
in aerospace subsystems and cover
such topics as range ambiguity
resolution in high PRF radar, the
nature of Astro Doppler velocity
measurements and related topics.

Space telemetry will be the sub-
ject of Session 28 to be held on the
morning of March 23. Papers pre-
sented will deal with a data proc-
essing facility, detection levels and
error rates in PCM telemetry sys-
tems and other aspects of space
telemetry. A session on satellite
communications will treat such sub-
jects as radio relaying by reflection
from the sun, ground station design
for satellite communication sys-
tems, detail design of an operational
missile voice frequency system and
other topics germane to this sub-
ject.

Blending In

One sign of the meshing of
methods and information that is
gradually coming about between
electronics and other sciences is evi-
dent in Session 25. Titled “Detect-
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Program .

tion Theory and Applications to
Physics,” this session will present
such papers as: Estimating of Dop-
pler Shifts in Noise Spectra, Opti-
mum Coincidence Procedures for
Detecting Weak Signals in Noise,
An Aspect of Information Theory
in Optics and other papers having
to do with the physics of noise as
applied to electronics.

Looking to the future, Session
27, “Electronic Component Parts”,
will lead off with a paper titled “An
Evolution Is Coming”, by R. De-
witt of the Pentagon. Following
will be a talk by another mili-
tary speaker, W. S. Heavner, of
Wright-Patterson AFB, ‘“Tomor-
row’s Technology—Functional Elec-
tronic Blocks”. On hand from Ft.
Monmouth, N. J., will be L. D.
Rouge and D. R. Winkler of the
Army Signal Corps, who will speak
on Electronic Progress Circa 1960.

In keeping with the sentiments
of one wag—who said the future of
electronics will be smaller and bet-
ter than ever before—the two final
papers of Session 27 will be “The
Thermionic Integrated Micromo-
dule” and “Microcircuitry—A
Practical Technology for Reliable
Microminiaturization.”

Heavy Emphasis

The growing area of ultrasonics
is slated for coverage by two full
sessions, the 34th on Mar. 23 and
the 42nd the following afternoon.
In all, 14 papers will be presented
by representatives of 12 companies,
plus one talk by D. L. Schilling and
A. N. Silver of Columbia University

ELECTRONICS - MARCH 11, 1960

on Ultrasonic Delay Line Analysis.

The first of two sessions on ultra-
sonics will deal heavily with theory,
while the second will stress appli-
cations. Papers to be presented
in Session 34 deal with Eigen
Coupling Factors and Principal
Components, The Thermodynamic
Invariants of Piezoelectricity, Pi-
ezomagnetic Ceramic Transducers,
An Ultrasonic Power Source Utiliz-
ing a Solid-State Switching Device,
and related subjects.

Several Levels

Session 42 will present the fol-
lowing papers: Measurement of
River Flow by the Use of Under-
water Sound, Ultrasonic Flow-
meters, Optical Studies of Delay
Line Transducers, Ultrasonic De-
lay Line Analysis, and others—in-
cluding a talk on New Techniques
in Ultrasonic Delay Lines.

Communications will come in for

Meet the Editors

“A pleasure to see you.”

ELECTRONICS' editors are look-
ing forward to saying this hun-
dreds of times during the Inter-
national IRE Show.

Every minute of the show, one
or more editors will be at our
booth. In doing our job—editing
the only engineering weekly in the
field—meeting electronics industry
people has top priority.

Our booth number is 4314-
4316. Our interest is you.

Do drop by

a full share of attention at several
levels.

Session 4, Radio Frequency In-
terference, will be a six-paper ses-
sion dealing with methods of de-
tecting, analyzing and combatting
r-f interference. Session 30, pro-
grammed for the morning of Mar.
23, is called “Communication Sys-
tems Design.” Five papers will be
presented, the first being ‘“Con-
figuration and Performance Cri-
teria for Fully Optimized Tropo-
scatter Systems”. Next will follow
“Multifold Diversity Combining
Techniques, Simple Methods for
Designing Troposcatter Circuits
and Optimized SSB Transmitter
Loading by Multichannel Fre-
quency Division Data.” The last
paper in the group is titled “Quick-
silver—A Long-Range General Pur-
pose Communications System”.

In a more specialized vein, Ses-
sion 32 will deal with microwave
filters. Talks given will center
about such topics as band-pass filter
design, quarter-wave transformers,
magnetically tunable filters and re-
lated topics.

Akin to Session 30 will be Ses-
sion 37, slated for the afternoon of
March 23. The main topic will be
Communication Systems Tech-
niques. The session will include two
speakers from Japan and one from
Canada. Subjects covered will be
analysis of a phase modulation com-
munications system, frequency
shift systems, improvements in
multiplex voice frequency carrier
systems and other matters dealing
with communications systems.
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FOTOCERAM circuit board blanks are made using the micro-accuracy of photography. All
holes and shapes are produced by simple exposure to light, heat, and an etching operation.

No bending, bowing or delaminating with a
FOTOCERAM printed circuit board

Made of one solid piece of Fotoceram material, these
printed circuit boards can’t delaminate, Because there are
no laminations—the problem of bending, twisting and warp-
ing are eliminated, even under high ambient temperatures.

Dimensional stability is so great youwll want to use them
for environmental stress tests.

Through-hole plating presents no problems, either. We
plate through the hole uniformly with the same conductor
material. Thermal conductivity, as well as clectrical con-
ductivity, is exceptionally good. You can even make a solder
bridge over a hole with no gap and without a wire.

Resolderability is excellent—we’ve removed and resol-

34 CIRCLE 34 ON READER SERVICE CARD

dered components over fifty times on a Fotoceram board
without damage to runs or holes.

In addition, Fotoceram boards provide good adhesion,
exceptional pull strength, zero water absorption. They are
non-flammable, never blister.

We are now equipped to produce Fotoceram printed
circuit boards in quantity on a mass production basis and
at a practical cost.

For more information, write for our data sheet to
Corning Glass Works, 539 High Street, Bradford, Pa.
Or contact our sales offices in New York, Chicago or
Los Angeles.

] CORNING ELECTRONIC COMPONENTS
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FEATURES

e IMPROVED RELIABILITY AT ELEVATED
TEMPERATURES

e HIGHER TEMPERATURE PERFORMANCE
TO 500°C

® EXCELLENT RADIATION RESISTANCE

Silicon carbide rectifiers are now available for
production requirements. Their inherent higher
temperature capabilities (to 500°C) provide
greater reliability in existing circuitry subject
to high ambient temperatures. Resistance to
radiation is up to 100 times greater than pre-

viously available in any semiconductor rectifiers.

Trangitron

electronic corporation ¢ wakefield, massachusetts

l SPECIFICATIONS @ 500°C.

EW ... FROM INDUSTRY'S BROADEST RECTIFIER LINE

RATINGS @ 500°C.

Be sure to visit Transitron at the IRE Show, New York, Booths 1319-1323.

>

Maximum Maximum
Maximum Forward Average Maximum
Peak Inverse Voltage Forward Peak
Inverse Current @ Specified Cufrent Inverse
Voltage Iy Current Ig Voltage
Type (volts) () (volts @ mA) (mA) (volts)
TCS10 100 500 6@ 100 100 100
TCSS 50 500 4@ 100 100 S0
SPECIFICATIONS @ 25°C. —
| &
Maximum SIuCoN
Maximum Forward e
Peak Inverse Valtage Q‘RBIDE
Inverse Current @ Specified
Voltage Iy Current RECTIFIERg
Type (volts) (ua) (volts @ mA)
TCS10 100 10 12 @ 100
Write for
TCSs 50 10 1@ 100 f
Bulletin PB-70

"Leadership Ln Semiconductors ”SEE YOUR LOCAL AUTHORIZED TRANSITRON DISTRIBUTOR FOR QUANTITIES FROM 1-999.

-




FROM INDUSTRY'S M ..
BROADEST ...

SILICON LINE... Rill oneo7

ABSOLUTE MAXIMUM RATINGS

Collector to Emitter Voltage Vee 40 Volts
| Collector to Base Voltage Vea 60 Volts
The diffused mesa 2N696 and 2N697 Emitter to Base Voltage Ves 5 Volts
are now added to Transitron's broad Total Power Dissipalion:ilooz Cas_eTe_mperature - P _Watt B
. 'y . . d at 25°C Amb. Temperature 0.6 Watts
line of silicon transistors. Combining — p— — -
Storage and Operating Temperature Range —65 to 4200 £
linear beta characteristics with me-
chanical and thermal ruggedness these SPECIFICATIONS AND TYPICAL CHARACTERISTICS AT 25°C
: . o - Min. | Typi Max. iti
transistors offer increased reliability gyl e T EL
D.C.Current Gain! by  2N6G96 | 20 35 | 60 le = 150ma, Veg = 10V
for higher frequency medium power 9N697 | © 120 lc = 150ma, Veg = 10V |
circuit applications. D.C. Input Voltage 1 Vg — 13v Ic = 150ma, 5 = 15ma
D.C.\(/:olltlectolr Saturation v o
. ofltage o
For complete data, write R & - o —
Collector Cutoff Current |¢o 1.0 ua Ves = 30V
fOT Bullet":ns TE'I 355B'3, Collector Cutoff Current leo 100 pa Ves = 30V, 150°C
TE-1 355B'4' Output Capacitance Cob 35 put Ves = 10V, F = Img |
High Frequency Current Gain hf, 2.5 Vew = 10V, l¢ = 50ma,
J F = 20mc

IMeasured on Pulse Basis: t pulse = 8 milli-sec; duty cycle = 1 per cent.

Be sure to visit Transitron at the IRE Show, New York, Booths 1319-1323.

Tra ngitron

electronic corporation e wakefield, massachusetts
ee o SC . 2 .
Leadersklp in Semiconductors SEE YOUR LOCAL AUTHORIZED TRANSITRON DISTRIBUTOR FOR QUANTITIES FROM 1-999.




FROM Tran;itron...mousmv's BROADEST LINE OF

CONTROLLED RECTIFIERS ¢ SWITCHES

q
%k
3| 8 =

aiey W {| - -

| TSW30
TSW60

@/16) * \

SILICON CONTROLLED RECTIFIERS are now
available in both the %s” hex and %" hex
base packages. Replacing thyratrons and mag-
netic amplifiers in many applications these
rugged devices offer greater reliability and in-
creased efficiency. Some typical applications
are:

THE TRANSWITCH is a new bi-stable silicon
computer element that can be turned OFF
with a gate current. Extremely uniform elec-
trical characteristics over a wide current range
(2-50 ma) permit the device to fulfill low level
logic and medium power needs. The device
is designed for:

- industrial control - miniaturized memory circuit ‘\
« lighting control < ring counters \
- solid state inverters - shift registers \
- overvoltage protection - controlled rectifier driver “

flip-flop equivalent
Write for Bulletin TE-1357 A

- short circuit protection
Write for Bulletin TE-1356

Max. average amps ! X
Forward current Hex size

SPECIFICATIONS AND TYPICAL CHARACTERISTICS (i 2570 UNER
TYPE PIV at 25°C case | at 106°C case | of Package g
1
TCR 520 0 1 iti
TER 10%0 I 1(5)0 %g }g “2: l Typical | maximum | A Test Conditions
1]
L & 0 it Saturation Voltage v | 10 15 | Volts | lc=50mA
TCR 2520 250 20 10 | Vige —— = ‘* t —
TCR 3020 300 20 10 i e Forward Leakage Current [¥ 01 10 uh l AT RATED
¥S§ 200 30 %0 | 1 o e e I VOLTAGE
4 4 0 1
TeR o0 o 2 ‘ 15 “2: Reveise Leakage Current Ig 10 A ,
1t |

}Eg }g}g }gg }8 g ,,2‘; Forward Leakage Cunent Ie 0 | s uwh | at125°C
TCR 2010 200 10 | 5 lije
TCR 2510 250 10 5 [ 1 Gate Voltage to | |
TCR3IO | 300 | 10 5 114, Switch “ON’ Veon | 07 10 [volts | Ru=1K
TCR 3510 350 0| 5 [ ¥ -
TCR 4010 400 10 5 e Gate Current to

] I | Switch “ON" 165 1.0 mA | R.=1K

= o i
TCR 503 50 5 2 Ys Gate Voltage to '
TCR 1003 100 | 5 [ 2 i vollage.lo, v
}ER %ggg l 150 g % V:z Switch “OFF' ¢ off ! 40 Volts { l¢ = 50 mA
R | 200 5 %

TCR 2503 250 5 2 e Gate Current to ‘
TCR 3003 300 5 2 Yhe Switch “OFF ¢ off 10 | mA | Ic = 50 mA
TCR 3503 350 5 2 e - — 1 T
TCR 4003 400 | 5 2 e Holding Current i 50 | mA | Ru 1K

Trangitron

electronic corporation ¢ wakefield, massachusetts
ee S . 2 - ]
p © SEE YOUR LOCAL AUTHORIZED TRANSITRON DISTRIBUTOR FOR QUANTITIES FROM 1-939.




THE
ST R I P P IT ... for high-profit, low cost production of
sheet metal parts and printed circuit boards

SYSTEM PUNCHING ¢« NOTCHING ¢ NIBBLING ¢« DRILLING

Model 15A Strippit Fabricator with the new The new Strippit Super 30 Fabricator also has an Electro-Hydra-
Efectro-Hydramatic Head and a 15” throat depth. matic Head, a 30” throat depth and many other exclusive features,

STRIPPIT FABRICATORS FOR SHORT OR PILOT RUNS — are amazingly versatile machines which punch
any sheet material up to 14" mild steel. They produce clean, burr-free work with minimum
time-out between jobs. Standard interchangeable tools or “specials” are ready for
instant use in the universal tool holder. Multiple-stop gauging ensures exact work positioning
in seconds. Close-centered hole clusters, all types of notches, square or contour nibbled
cutouts are easy, profitable operations on a Strippit Fabricator.

PRIT ==~

v

STRIPPIT DUPLICATOR FOR PRODUCTION RUNS — equips the STRIPPIT FLEX-O-DRILL DRILLS, REAMS, SCRIBES AND

Fabricator for medium-run production of precision sheet metal parts CENTER PUNCHES — with tool room accuracy. It eliminates the
or cold-punched printed circuit boards — without custom dies. need for base line drawings and vernier height gauge layouts. The
Functioning like a pantograph, it reproduces any hole pattern from Strippit Flex-O-Drill can handle stock up to 24” width, any length
a drilled or punched template. Two other accessories — the Microbar and any material up to %" mild steel. With this machine, layout
Assembly and the Dupl-O-Scope — are used to make accurately and template making time can be cut 50% or more. It is also a
punched templates or “one-of-a-kind” workpieces. proved money-saver on pilot runs or low unit production.
oN e

WRITE TODAY — We will show you s AN S | RI PPIT
how you can effect major savings H’QTQDAIH-E WALES INC.

with the Strippit System of fabrication. 1‘00"?“;-""3 225 Buell Road . Akron, New York

In Canada: Strippit Tool & Machine Company, Brampton, Ontario
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‘Don't Promise the Moon . . .

7

Plan to hire engineers during this month’s IRE show? Here, from an

expert in the field, are some timely do’s and don’ts

By Arnold R. Deutsch, President, Deutsch and Shea, Inc.,, New York, N. Y.

THERE ARE NO SHORT CUTS or easy
ways in hiring engineers and scien-
tists for your company

The process is basically a prob-
lem in human relations and thus
complex. But there are pointers
and guide-
posts to bear
in mind that
will help you
do a more
¢ effective job.

The im-
pression
your com-
pany makes
upon the en-
gineer is the
deciding
factor in
whether or not he accepts your
offer. These are some of the well-
proven do’s and don’ts of hiring
professional men that too many
firms still neglect, with resulting
high recruiting costs.

DO learn about the attitudes
and psychological makeup of engi-
neers and scientists. Our studies
show that engineers as a group
have certain well-defined charac-
teristics in common but differ from
each other according to the func-
tions they perform. A research
engineer, for example, has a dif-
ferent set of job expectations than
a design engineer. Understanding
the professional man is important.

DO get continuing “feedback”
from your successes and failures.
Find out why recently hired engi-
neers and scientists accepted posi-
tions with your company and de-
termine, also, why others turned
down your offers. This will give
you a running picture of the
strengths and weaknesses of your
firm and your recruiting ways.

40

DO treat engineers and scien-
tists as professional people. Pro-
vide separate interviewing facili-
ties, separate employment forms
and other material. Technical and
scientific men are particularly
status-conscious and look for signs
that the company recognizes and
treats them as professionals.

DO be prepared to talk factually
to these men and to provide de-
tails. By the very nature of their
professions they are fact-oriented,
and experience has made them
skeptical of generalizations about
jobs. Use facts and figures on your
sales increases, additions to your
staff, contracts you now have.
Document your intangible advan-
tages, such as creative climate,
with examples, case histories, spe-
cific policies and practices.

DO be prepared to talk tech-
nically. Many engineers complain
of interviewers who cannot an-
swer specific questions about tech-
nical aspects of the positions of-
fered. Thorough familiarity with
the company’s projects, operations,
and specific openings is essential.

DO take the professional man’s
wife and family into consideration.

According to one of our studies on
engineers, more than 80 percent
indicate that the wife plays an
important role in the final job de-
cision. Provide material for the
wife on your company’s location
and its family advantages.

DO use a personal approach in
all of your contacts with engineers
and scientists, On the average,
these are men of considerable in-
telligence and professional stat-
ure. They resent rubber-stamp
treatment that does not recognize
them as individuals. This applies
to personal and written contacts.

Finally, and especially impor-
tant, do realize that the most im-
portant motivating factor in job
selection to the technical man is
the nature of the work that you
offer him.

There are also practices to
avoid, things that you may be
doing that lose you qualified tech-
nical people before and after you
hire them. Here are key don’ts.

DON’T take too long to make up
your mind. Promise and give a
definite answer within a very few
days. As a man in demand, the
electronics engineer has many op-

Table 1—How Engineers in Four Work Groups Rank Job Choice Factors

Produc-  Manage-
Factor Rescarch  Design tion ment

Typeof work................ ... ... 52.1% 15.09% 11.89, 11.19,
Salary........ .. .o oL 31.3 37.8 32.9 34.0
Location.......................... 33.6 30.2 33.6 27.1
Opportunity for advancement. .. ... 22.6 27.7 32.2 39.5
Challenge, more responsibility . . .. ... 18.5 17.0 19.2 18 7
Reputation, prestige of company. . ... 9.1 13.6 15.8 149
Working conditions, personnel . . ... .. £.0 11.9 10.3 96
Growing organization, field. . ... ... .. 6.4 5.8 7.5 8 1
Security, retirement provisions. . . . . .. 7.2 6.3 314 6.9
Opportunity to learn. .. 1.3 6.0 7.5 5.9
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portunities. Streamline your com-
pany’s decision-making process if
necessary, so you will not lose
good men who tire of waiting.

DON'’T fail to give some answer
as rapidly as possible. A common
complaint among engineers and
scientists is being kept in limbo
by companies that never reply to
their resumes or letters, or fail to
let them know that an opening for
which they were considered has
been filled.

DON’T be coy about salary. A
major electronics firm recently ad-
vised all engineers in this field to
learn not only initial salary when
being interviewed for a position,
but also the upper limits in their
own category and how technical
salaries in the company compare
with administrative salaries at the
same levels. Be prepared to be spe-
cific on such questions.

DON’'T promise the moon . . .
unless you can deliver. Oversell-
ing the positions you have only
results in creating disgruntled en-
gineers and scientists who will
soon be looking for other work.

DON’T be a “me, too” company.
Every firm has its own character
and special advantages. Analyze
what unique assets you have to
offer from the technical man’s
viewpoint, then stress them. Such
factors as a high ratio of technical
aides, special assistance in pub-
lishing papers, unusually effective
internal communications among
the technical staff may weigh the
scale in your favor,

DON’T forget to follow-up a few
months later on men who have not
accepted your offers. Circum-
stances may have changed. Even
if they have not, you have ex-
pressed your company’s continuing
interest in the individual.

And, a final important don't—
don’t forget that every contact with
an engineer or a scientist has ef-
fects beyond the contact itself.

The professional grapevine, as
our studies show, is still the most
heeded information source about
companies as employers,

Poor treatment of technical peo-
ple soon becomes well known; good
treatment — courteous, competent,
frank, and considerate—helps cre-
ate a good recruitment image for
your company that pays dividends
in future hiring,

ELECTRONICS - MARCH 11, 1960

IRE Booth 3033

customize efficiency & accuracy
with trio labs’ BUILD-IN instruments

ftog
subject fo error.

the industry’s
pioneer & complete line of

MINIATURIZED ELECTRONIC INSTRUMENTS

MILITARY
for MIL-E-5400A & MIL-T-945A applications.

COMMERCIAL

g s'd"i“d E Series
:?::l:-r.::gc Single-range
AC VTVMs $160. AC VIVMs $99.50 «

¢ e @ o e e 8 e .6 B e sie .are

D Series | Model 109-1
ruggedized Iowl-'liovel
ti multi-range
AC V'l"‘\‘llh'\ls.';zr;? AC VTVM $199.
G Se‘r(c:.
s 7 F Series
mul’ﬁ??;::;: single-range
DC VTVYMs $136. DC VTVMs $84.50

By building-in trio_labs’ panel-mounting instruments you . . . customize test
systems, set-ups and instruments; save space (average model is 4" x 4% x 4");
save time with at-a-glance monitoring; save money; make monitoring foolproof
(""go-no go”); improve system reliability; increase
overall design freedom. Choose from many “standard™
@ or “special” models — or consult us for new designs
for your needs. Write for free “how 10" Engineering
Guide to Dept.
Trio Laboratories, Inc. Plainview, Long Island, New York
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SPECIFICATIONS

STANDARD NOISE HEAD: (Head A furnished with
Therma-Node), covers 2 to 1000 mc; output im-
pedance 50 ohms, unbalanced N type connectors.
Max. VSWR, variable tuned, 1.1 from 10 to
1000 mc.
Max. VSWR, fixed tuned, 1.1 from 10 to 100
me¢; 1.2 from 6 to 300 mc; 1.4 from 4 to
400 mc; 2 from 2 to 500 mc.

INTERCHANGEABLE LOW FREQUENCY NOISE
HEAD: (Head B), covers 1 ke to 350 mc; output
impedance 50 ohms, unbalanced.
Max. VSWR 1.1. from 3 kc to 100 mc; 1.2 from
2 ke to 250 mc; 1.4 from 1 ke to 350 mec.

AMBIENT SOURCE PROBE for use with A and B
Noise Heads:
Frequency range—0 to 1000 mc.
Output impedance—50 ohms, unbalanced.
Max. VSWR-1.1.
Accuracy of indicated temperature—=1%.

SELECTABLE-IMPEDANCE NOISE HEAD: (Head C)
covers 0.25 to 400 me, balanced or unbalanced
output. Selectable output impedances of 50, 100
and 200 ohms are provided.
Max. VSWR—1.1 from 1 to 75 mc; 1.2 from
0.5 to 100 mc; 1.4 from 0.25 to 400 mc.
Max. VSWR difference between ambient and
hot source is 0.05 (hot and ambient sources
contained in same probe).
Weight: 8 pounds in carrying case.
Dimensions: 11.5 x 8 x 4.75 inches.
Operates on 117 V, 60 cps, or 24 V dc.
Price: $495.00, f.ob. factory.
Low frequency Noise Head (B): $175.00.
Selected Impedance Head (C): $125.00.

For High Accuracy— Broad Band Noise - Figure Measurement

KKAY
Cherma-Node

Available Noise
Accurate to = 0.1 db

3 Noise Heads
Cover 1 kc to 1000 me¢

Portable

Can be Operated from
117 V, 60 cycles or 24 V dc

T})rough refinement of a basic noise generation tech-
nique—thermal noise from a heated rvesistive element—
the new Kay Therma-Node achieves high accuracy over
an extremely wide range of frequencies, Therma-Node's
resistive element, contained in the noise head, is heated
to a normal 2200° K, generating adequate noise-power
for accurate noise figure measurements to 10 db. Nom-
inal fixed available noise temperature ranging between
2000 and 2400° K may be read directly on the panel
meter to 2% accuracy. A single tuning element, con-
tained in the noise head, provides a fixed range of 2 to
500 mc, and may be tuned to extend the range to 1000
me. An optional, interchangeable head extends measure.
ment down to 1 ke. Ambient termination is supplied.
Both heads have output impedances of 50 ohms, un-
balanced. Both heads can be used without connecting
coaxial cables, thus eliminating cable errors.

A selectable-impedance noise head, covering the range
-25 to 400 me, and furnishing output impedances of 50,
100 and 200 ohms, balanced and unbalanced, is available
as an accessory.

The inexpensive resistive element in the Therma-Node
noise head has a life expectancy of 10,000 hours in either
intermittent or continuous service. Because the few
active components in the Therma-Node are solid state
devices, its inherent stability results in long term ac-
curacy and freedom from maintenance.

OTHER KAY NOISE GENERATORS
[

Instrument | Frequency Noise Figure Output Impedance Price
L & Cat. No. | Range (mc) Range (db) {ohms) f.0.b. factory|
| | 016 at 50 ohms unbal.--50, 75, 150, 300,20
" 7 ki | ¥ . , 75, 3 ) i
Mega-Noe 2008 | 5220 | 023.8 at 300 ohms | bal.100, 150, 300, 600,50 | 336590 |
Mega-Node 1758 | 50.500 019 balanced 300 $365.00 |
Mega-Node a03-n 3500 | 019 | unbalanced—so $365.00 |
Mega-Node 3000 1-3000 ro-zo | unbalanced—50 ) | " s790.00 1
5-400 “:fnf':::;;'::;ﬂ unbalanced as specified | $1495.00 \
KNada- Node 600-a 10.3000 | "0-20 | unbal.nom, 56 | $1965.00 |
1120-26,500 | 15.28 or 15.3 waveguide = 1‘7
Mooware | ; [ $175.00 to
,l!rya-,\'a(rs' 1120-26,500 | 15.28 or 15.8 waveguide | $595.00

+ Price varies with Microwave Mega-Node used as accessory.
* {deally suited for noise figure measurement in radar communication.

WRITE FOR NEW KAY CATALOG

SEE US AT THE IRE SHOW
BOOTHS 3512, 14, 16, 18 Dept. E-3
FREKA Y == T % B
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KAY ELECTRIC COMPANY

Maple Avenue, Pine Brook, N. J.

CApital 6-4000
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Pick a crater. Tycho, Clavius, or you

name it. Design a vehicle that will hit

it, right between the ringwalls. When you
choose subsystem suppliers to contribute

to that kind of accuracy, check this out:
Giannini's systems capability is based

on ample depth of experience in

Air Data Instruments, Inertial Instruments,
Servo Components. From that depth comes

a standard of performance best appreciated

by those whose projects depend on

Giannini subsystems daily, for better measurement
and control, everywhere on earth and above it

r

@IANNINI CONTROLS CORPORATION
[

A NAME TO PLAN WITH
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THESE AND DOZENS OF OTHER MEASUREMENT AND
CONTROL SUBSYSTEMS IN DAILY OPERATION HAVE
BUILT THE GIANNINI REPUTATION FOR FAST,

KNOWLEDGEABLE DEVELOPMENT OF SYSTEMS

A ""GUN BARREL"’ HALF-A-MILE LONG

The need was for a new inertial platform. Small and light enough for
tactical missiles. Yet able to keep the boost trajectory gun-barrel-straight
and the impact dispersion small. ® First to answer the need was Giannini
with a revolutionary new inertial system you can hold in your hand . . . and which costs one tenth as much
as full guidance. ® This startling development is made possible by Giannini’s diversified capabilities and is
based on two exclusive Giannini components. A miniature free gyro. And an ultra-miniaturized accelerom-
eter which senses very small lateral accelerations, yet ignores the high g’s of boost thrust.

PITCH TRIM COMPENSATOR FOR DC-8 JETLINER

Problem...As aircraft proceed into the transonic speed range, aerodynamic
trim characteristics change. An adjustable Mach computer and power
package were needed to deliver corrective force ot the pilot’s control
column. ® Solution ... Giannini delivered a small, highly accurate
servocomputer-controller with a pulse-modulated output. ® Douglas now
specifies the Giannini Trim Compensator system as standard equipment
on every DC-8 delivered.

THREE-AXIS RATE GYRO SYSTEM FOR TITAN

Flight stabilization of the Martin Titan required a package gyro
system—to provide the highest degree of performance
stability, accuracy and reliability under severe environmental
conditions. e Giannini met the requirement by designing a
three-axis gyro system for flight control and for telemetering
pitch, roll, and yaw rates. Two of these subsystems .
P

are used in every Titan.




THIS MAKES GOOD SENSE: HE WHO KNOWS
MOST ABOUT ALL THE PARTS CAN BEST PUT THEM

TOGETHER INTO A WHOLE THAT WORKS. ONLY

GIANNINI HAS PROVEN EXPERIENCE IN SUPPLY-

ING ALL OF THESE COMPONENTS

AIR DATA INSTRUMENTS

Giannini Air Data Instruments offer you the widest
choice in the industry. For years they have set
avionic standards and served as building blocks for
control and flight test subsystems. The Air Data line
includes: Absolute, Differential and Gage
Pressure Transducers — Servoed Pressure and
Pressure Ratio Instruments — Probe and Vane
Sensors. All give evidence of a progressive en-
gineering philosophy that emphasizes originality,

simplicity, flexibility.

The Giannini line of precision potentiometers and
special electromechanical devices meet standard
and special needs for all types of high-performance
servo systems. Included are: Precision Potentiom-
eters. linear and non-linear. Single-turn and
multi-turn rotary. Low-torque models. Rectilinear
units with or without spring loading. Unique
Spiralpot® with infinite resolution from a wire-
wound element. Stepping Motors — Segmented
Torquers — Milliwatt Motors. More reasons why
Giannini serves aerospace engineering/manage-
ment fast and well...in design, liaison, production,
field service.

SERVO COMPONENTS

o

INERTIAL INSTRUMENTS

Success in the design and production of inertial
instruments puts a premium on the maker’s experi-
ence. For more than a decade, Giannini has been
developing outstanding inertial components for the
nation’s missiles and spacecraft. The line includes:
Gyros, Rate and Free. High-level AC or DC
output. AC and DC electrically powered rotor. Pyro-
technic rotor. High reliability in presence of
unfriendly environments. Accelerometers,
Linear and Statistical. Environments: normal,
high-temperature, intense nuclear radiation.
Integrating Acceleration Switches. Used by
virtually all major
prime contractors ,‘\,
in scores of L Zaie

world-wide
projects.
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FACILITIES . . . A PLANNED FLEXIBILITY .

Every Giannini product is designed to solve a
specific problem. Often, a problem never before
solved. This calls for utmost flexibility. In design.
In manufacture.

At Giannini, flexibility is management-planned and
management-guided with emphasis on these basics:
Qualified personnel. Continuous training. A core of
proved principles and procedures. Awareness of

SALES ENGINEERING OFFICES

Ask a Giannini representative to call for a friendly, informative talk about
your system and component needs. You'll find he has been selected for high
technical competence and for his attitude of helpful service.

ILLINOIS

8 South Michigan Avenue
Chicago 3, illinois
ANdover 3-5272

CALIFORNIA

918 East Green Street
Pasadena, California
MUrray 1.7152
SYcamore 3-2101

TECHNICAL LITERATURE

Like a parabolic antenna to the space pilot, case
studies and other Giannini technical literature
focus valuable information and guidance for those
with advanced design and project responsibilities,
Please order by title or number,

NEW YORK

Empire State Bldg.
New York 1, N. Y.
CHickering 4-4700

schedules. Control of critical processes. Responsi-
bility with authority.

These basics guide the work of all Giannini depart-
ments and echelons, You benefit from them when
you choose Giannini as your contractor for
advanced subsystems management and creative
development programs.

OHIO WASHINGTON
3524 Blocker Drive 2558 Westpath Way
Dayton 20, Ohio Washington 16, D.C,
AXminster 9-7383 Olive 4-0047

5. Engine Pressure Ratio System
for Jet Aircraft

1. Trim Compensator for 6. Null Balance Transducer
Jet Liner System

2. Stall Warning System for
Douglas Cargomaster

3. Compact True Airspeed
Computer for Rugged
Environment

4. Voltage Monitor for Telemetry Monthly Mailing
System 10. Giannini Technical Notes

System Case Studies

Component Data
7. Air Data Instruments
8. Inertial Instruments
9. Servo Components

Giannini COI"I'II'O|S corpora'ion 918 East Green Street, Pasadena, Calif,

A NAME YO PLAN WITH J

Explore new career openings. Write to Giannini’s Director of Technical Personnel.

See these and other. products for systems engineering at the Giannini display, Booths 1428-30, LR.E. Show, New York Coliseum, March 21-24,



IRE committee members offer tips on . . .

How to See the

George W. Bailey, Chairman, IRE General Committee

¢ Study the Guide for an overall picture of the
show.

e Note that the exhibits are divided into three sec-
tions:

First and second floors-—components.

Third floor—complete equipment, test instru-
ments and systems.

Fourth floor—production items.

e Use the map to plan a route along the “avenues”
that interst you.

e Study the “Product Information Service Section”
for locations of exhibits.

» Your registration is for the entire IRE conven-
tion; once registered you are admitted to all technical
sessions and to all of the exhibits by showing your
badge.

Leo J. Chamberlain, IRE Registration Committee

e Key to success is to have
a well worked out plan of
attack. Study pre-publicity
about the show prior to going.
Be certain to jot down equip-
ment and speeches of interest.

On arrival, study Guide
book for:

et e General organization of

exhibits.
@ « Specific exhibitors of

equipment in your field of in-
terest (from Product Infor-
mation Service section of Guide).

« If the list of exhibitors is long, read description
of equipment on display under company listing in
“Whom and What to See,” and check those of most
interest.

e See main competitors.

e Look over Index to Session Topics for technical
papers.

o Check titles of papers of interest; read abstracts
to weed out those less rewarding to you. Take a quick
look at papers in seemingly unrelated fields for pos-
sible connection with your interest. This step often
pays dividends.

e Coordinate your exhibit time with time and loca-
tion of technical sessions.

e And, finally, in the rush of the convention, don't
forget this: coordinate your exhibit time with time
and location of technical sessions.

ELECTRONICS + MARCH 11, 1960

QW@

Show

Raymond E. Lafferty, IRE Hospitality Committee

e Using the Guide, list exhibits of interest to you.
» Map out the shortest route to cover these exhibits.
¢ Check in the Guide exhibits of special interest.
e After completing your
initial tour, start a systematic
inspection of the entire show,
particularly those booths
checked during the first tour.
o Have a pocket stamp made
with your name, position, com-
pany affiliation, and address
for filling out literature re-
quest forms,
e Wear comfortable shoes.
o Inquire at the Hospitality
Desk in the Silver Corridor of
the Waldorf-Astoria, about
tickets for radio and tv broadcasts and for guided
tours around town.

E. K. Gannett, IRE Publicity Committee
i ' S Before the convention:

¢ Study program of papers,
exhibits and special events.
Work out tentative time
schedule.

e Watch the various tech-
nical journals for special late
announcements.

eSend in reservations in
advance for cocktail party and
banquet.

During convention:

» Register immediately and
get convention Guide.

» Study Guide thoroughly, particularly ‘“Products
Information Service Section” in rear where exhibits
are listed by equipment.

e Plan to make at least two trips to the Coliseum:
one, a quick trip of the whole show, making notes of
exhibits of interest; two, go back to exhibits of
special interest.

e Start out on the top floor and work down; phys-
ically, it’s easier.

« Before leaving convention, place orders for tech-
nical papers you want at the convention desk at
either the Coliseum or the Waldorf.
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TYPE 503 OSCILLOSCOPE
sehal

suvtiany 3t

win awe
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TYPE 503

TYPE 504

The Type 504 has the basic features desirable for most
general-purpose applications—sensitive vertical amplifier,
linear sweeps, easy triggering, amplitude calibrator.

The Type 503 is a differential-input X-Y oscilloscope with
the additional features—linear sweeps, dependable trig-
gering, sweep maghnifier, bright trace, amplitude calibrator
—desirable for general-purpose applications.

FREQUENCY RESPONSE
dc to 450 ke

VERTICAL AND HORIZONTAL

AMPLIFIERS
Differential input at all attenvator
settings,
Y mv/cm 16 20 v/cm in 14
calibrated steps.
Continvously variable between steps,
and to approximately 50 v/ecm
uncolibrated,
Constant input impedonce ot oll
sensitivities (standard 10X probes
con be used).

SWEEP RANGE
1 pusec/cm to 5 sec/em in 21
calibrated steps.
Sweep time odjustable between steps,
and to approximately 12 sec/cm
uncalibroted,

SWEEP MAGNIFICATION
X2, X5, X10, X20, and X50
Mognification,

48

AMPLITUDE CALIBRATOR
500 mv and 5 mv peak-to-peak
square-wave voltages are available
from front panel.

3-KV ACCELERATING POTENTIAL
S-inch Tektronix crt provides bright
trace, 8-cm by 10-¢cm viewing area.

EASY TRIGGERING
Fully automotic, amplitude-level
selection on rising or falling slope
of signol, or free-run {recurrent},
AC or DC coupling, internal,
external, or line,

REGULATED POWER SUPPLIES
All critical dec voltages electronicallye
reguloted, plus regulated heater
supplies for the input stages
of both amplifiers.

SIZE AND WEIGHT
132" h, 9%s” w, 2114" e
.approximately 29 |bs,

CIRCLE 48 ON READER SERVICE CARD

FREQUENCY RESPONSE
dc to 450 ke

VERTICAL AMPLIFIER
5 mv/em to 20 v/em in 12
calibrated steps.
Continuously variable between steps,
and to approximately 50 v/ecm
uncalibrated.
Constant input impedance at all
sensitivities {standard 10X probe
con be used).

SWEEP RANGE
1 usec/cm to 0.5 sec/cm in 18
calibroted steps,
Sweep time adjustable between steps,
and to approximately 1,2 sec/cm
uncalibrated.

AMPLITUDE CALIBRATOR
500 mv ond 25 mv peak-to-peok
square-wave voltages are available
from front panel.

HORIZONTAL INPUT
0.5 v/cm, with variable attenuator.

3-KV ACCELERATING POTENTIAL
5-inch Tektronix crt provides bright
trace, 8-cm by 10-cm viewing area.

EASY TRIGGERING
Fully automatic, amplitude-level
selection on rising or falling slope
of signal, or free-run {recurrent},
AC or DC coupling, internal,
external, or line.

REGULATED POWER SUPPLIES
All critical de voltages electronically-
regulated, plus reguloted heater
supplies for the input stages of the
vertical amplifier,

SIZE AND WEIGHT
13127 h, 9% w, 2113” duem
approximately 29 tbs,

MARCH 11, 1960 - ELECTRONICS



GENERAL-PURPOSE
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ntroduce TEKTRONIX QUALITY
DC-to-450 KC RANGE

The Tektronix Type 503 and Type 504 are the first
of a family of new oscilloscopes for the
DC-to-450 KC application area.

» Both feature high reliability, simple operation, light weight,
*» Each excels in performance characteristics in its class.
* Both now established as production instruments.

g
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M‘ s Rack-mounting models
— A
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will be available,

of course!

Prices fo'- ...
Types 503, 504 *,

to be announced .
at fhe 'RE ShoW 'y
., Booths 3027 to 3030 3
Tektronix, Inc.
P.O. Box 831 + Portlond 7, Oregon ® 000 @ ®

Phone CYpress 2-2611 « TWX-PD 311 « Coble: TEKTRONIX

TEKYRONIX FIELD OFFICES: Albuguerque, N. Mex. * Atlonto, Go. * Boltimore {Towson, Md.) * Boston(Lexington, Moss.] » Buffolo. N.Y. ¢ Chicogo {Pork Ridge, ll.} ¢ Clevelond, Ohio » Dollos, Texos * Doylon,
Ohio » Denver, Colo. ¢ Detroit (Lothrup Villoge, Mich.} * Endicott {Endwell, N.Y.) » Greensboro, N.C. «Houston, Texos * Konsos City (Mission, Kon.) * Eost Los.Angeles, Colif. » West Los Angeles, Colif. * Min-
neopolis, Minn. *« New York City Areo (Albertson, L.I, N.Y. ¢ Stomford, Conn. * Umion, N.J.) ® Orlondo, Flo.* Philodelphio, Po. ¢ Phoenix, {Scottsdole, Ariz.) ¢ Son Diego, Colif. ¢ Son Froncisco {Polo Alto, Colif.) « St.
Petersburg, Flo. ¢ Syrocuse, N.Y, ¢ Toronto (Willowdole, Ont.} Conodo ¢ Woshing D.C (A dole, Vo.}

TEKTRONIX ENGINEERING REPRESENTATIVES: Howthorne Electronics; Portlond, Oregon ¢ Seottle, Woshington, Tektronix 1s represented in twenty overseos countries by quolified engineering orgonizotions,
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The important advances in
environmental testing come from MB

NEW seminar series in practical
vibration testing starts April at MB

EVERY month 12 students “graduate” from MB’s seminar in Complex Vibration Practice,

They return to the complex world of aircraft, missiles and electronics better
equipped to handle the increasingly complicated requirements of vibration testing.

These well-known seminars were inaugurated by MB to familiarize engineers and
technicians with the theory, design and operation of complex test equipment.

Results of these valuable training courses have been so successful that MB is pleased
to announce a new series to run concurrently with the seminar on theory. The new
seminar, starting this April, will emphasize practical application of test equipment,

The initiation and continuance of these seminars is another demonstration of MB’s
Attendance at MB seminars leadership in the field. They are good reasons why more and more engineers look

is limited to 12 students per to MB for continuing progress in the field of environmental testing.
session in order to provide all

with ample opportunity to
enter discussions and receive

Lgtlllip?nzr;ifit of laboratory MB ELECTRON'CS

A DIVISION OF TEXTRON ELECTRONICS, INC., 1102 State Street, New Haven 11, Confil



ROTARY
LOW-POWER
TYPE

48-Hour Order Handling Procedures and .,\W\,::; = /;/

Fast Transportation Methods Assure Quick Delivery = & ‘7\*7

Now you can get fast delivery from stock of popular Oak
rotary switches.

e 124 Different Sizes and Types Order them as completely assembled units or as sub-
assemblies in quantities from 1 to 249. All stock switches

e Supplied Fully Assembled or as have one fixed and one adjustable stop; grooved shafts
Subassemblies for “break-off” to desired length; double-wiping contacts

. ’ of silver-plated brass (shorting and nonshorting types).
* Subassemblies: Sections, Shafts Finishes withstand the 50-hour salt spray test, enabling the
with Index, Strut Screws, Spacers, switches to be used in most military as well as commercial
Miscellaneous Hardware applications.
These are the same, quality OEM switches which have
formerly been available only as custom units in large pro-
duction quantities. For years they have been the industry’s

e Phenolic and Steatite Grade
Insulations

e 1 to 4 Sections—2 to 23 Positions standard in all types of electronic equipment.
Don’t wait, call your Oak representative or the factory
e Shorting and Nonshorting for complete details today.

a,
Sy 70N

Ay
Send For Catalog 399 Showing Complete . :')
Stock Line and Prices. Quantities
Available on Letterhead Request,

o SWITCHES  CHOPPERS  VIBRATORS
O A_ /{'f: ROTARY SOLENOIDS  TUNERS  TIMERS
—_— ELECTRONIC SUBASSEMBLIES

1260 Clybourn Avenue, Dept. G, Chicago 10, lllinois - Phone: MOhawk 4-2222
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52

FIRST
AGAIN!

A -
New Babcock I F‘ﬁ*
10 amp Magnetic Latching Relay

New subminiature Model BR-9,
meets Mil R 5757C, 25018, with
vibration to 30g @10 — 2000 cps,
50g shock @11 miilisec over
—65°C to 125°C range.
Bulletin BR-594,

BABCOCK
BR-1S RELAY

Miniature, hermetically
sealed BR-1SZ requires
only 5 mw power, features very
critical pull-in to drop-out ratios,
100,000 op. min. and
—65°C to 125°C ranges.
Meets Mit R 5757C,
6106C, 25018.
Bulletin BR-593,

BABCOCK RELAYS

BABCOCK [ @)
. BR-7 RELAY ’fx’ﬁ?, ]

Subminiature 10 amp,

DPDT relay with 0.2” grid spaced
header accepts 30g vibration
@10 — 2000 cps, 50g shock @11
millisec. over range of —65°C to

125°C. 100,000 op.min.@+4125°C,

Meets Mil R 5757C, 25018.
Bulletin BR-592.

BABCOCK
BR-8 RELAY

Subminiature
A.C. or D.C. crystal
can relay, 250,000 op. min. @+25°C.
Vibration, 30g, 40— 2000 cps. at
—65°C to +125°C, Available with
adjustments for repeatability
over millions of operations.
Meets Mil R 5757C, 25018,
Bulletin BR-591.

BABCOCK RELAYS,INC.
1640 Monrovia Ave., Costa Mesa, Calif.

IRE SHOW BOOTH M-15
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MAGNETOHYDRODYNAMICS . . .

A Research Field to

Dr. Arthur Kantrowitz (left), director of the Avco-Everett research lab, and Dr. Richard
J. Rosa, senior scientist in charge of experiment, view company’s experimental magneto-
hydrodynamics (MDH) power generator as it successfully lights o bank of 228 50-watt
bulbs for first time

THE FIELD of magnetohydrody-
namics—MHD—is taking on new
significance for the electronics in-
dustry this week.

Three main spheres of activity
bear watching:

1. R&D on
space vehicles.

2. Development of a controlled
nuclear fusion reactor.

3. Improved designs for MHD
generators, making them competi-
tive with existing electrical power
sources.

These developments were high-
lights at the MHD symposium held
recently, by the basic science com-
mittee of the AIEE, at the Uni-
versity of Philadelphia.

ion propulsion of

Surprising Attendance

Attendance at the meeting far ex-
ceeded expectations. More than 300
persons were present. This is three
times the number such a Sympos-
ium would have attracted a year
ago, officials said.

It was evident at the meeting
that the range of interest in MHD
is rapidly expanding. Aircraft com-

panies are interested in flight ap-
plications and power conversion.
Universities and research founda-
tions are active in fusion research.
Utility companies are wondering
how soon a practical rotationless
generator will become available.

Magnetohydrodynamics is the
study of plasma physies, or, loosely
defined, the study of ionized matter.

The papers presented at the sym-
posium were divided into four main
categories. One category was com-
munications and diagnostics, which
was concerned with the funda-
mentals and measurements. For
example, how well can information
signals be transmitted through the
plasma sheath surrounding a re-
entry space vehicle? A second ses-
sion dealt with application-research
into methods of converting the en-
ergy in a plasma into electrical
energy, without use of gas turbines
and generators.

‘Electronic Rocket’

A third session was directed at
research on devices for harnessing
the energy of nuclear fission. Here

MARCH 11, 1960 - ELECTRONICS



Watch

the problem is to contain the plasma
at the very high temperatures
necessary for fusion to be self-sus-
taining. Thus far, strong magnetic
fields offer the best promise of
bottling up the fusion process,
whose temperatures would other-
wise destroy existing mar-made
containers.

The last session investigated
flight applications of MHD. Re-
search work indicates the feasibility
of practical thrust generators using
electrical energy to accelerate
atomic particles to produce thrust
in much the same way as does a
rocket engine. With relativistic
velocities, comparatively few ions
would need to be expelled from a
space vehicle’s elecfronic rocket to
contribute sufficient thrust to con-
trol the vehicle.

English Radar— Unit 4
To Tour Europe

LoNDON—These items are in the
electronics industry news this week:
» Agsociated Electrical Industries
Ltd., of London, is sending a spe-
cially-designed marine radar unit
on a five-month tour of eight Euro-
pean countries to boost exports.

Nations to be visited include Bel-
gium, Holland, Germany, Denmark,
Sweden, Norway, France and Italy.

e Duplicate 10-centimeter surveil-
lance radar transmitters with four
display consoles have been ordered
from Cossor Radar and Electronics
Ltd., of London, by the Yugoslav
government for Belgrade's air ter-
minal.

Two of the four displays will be
used by air traffic control opera-
tions. The others will be for ap-
proach control and monitoring.

e A four-camera mobile outside
broadcast van, ordered from EMI
Electronics Ltd., of Hayes, will be
delivered in June to the Hungarian
Broadcasting Authority.

Four sound and video outputs
from the vehicle allow independent
distribution of signals to monitors
when the vehicle operates as a
studio control room.

ELECTRONICS - MARCH 11, 1960
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FOR THE NEWEST IN

TELEMETERING and ||
COMMUNICATION

EQUIPMENT from | ”
— “

|

NEMS-CLARKE CO.

1906 RECEIVER

Tuning Ronge ....... 30-260mc (two bonds: 30-60mc,

60-260m¢ switched)
Noise Figure ......ccccceeecccrororas 6db moximum
Input Impedonce ........... 50 ohms unbolonced to

Type N connector an reor opron
. 65db minimum
Imoge Rejection ........occiiuniiinn 60db minimum
1B . oen. o daaldaaislanisias imsisieiosnaies sesiies 21.4mc¢

IF Bondwidths: 300kc, 20kc (switchoble from front
ponel)

Power Input: 115/230v AC, 50/60 cycles, 100w opprox.
Size ..... 19” wide, 32" high, 15”7 moximum depth

IF Rejection ........ovvcvirienns

A DIVISION

919 JESUP-BLAIR DRIVE
SILVER SPRING

é %" MARYLAND

ELECTRONICS

OF VITRO
CORPORATION
OF AMERICA

PRECI1SI1ON S I NCE

CIRCLE 53 ON READER SERVICE CARD

NEMS - CLARKE CO.

19009

53



Actual size

Micro-Miniature Components

with traditional -\

Allen-Bradley Reliability (AB)

Standard A-B 2-watt
composition resistor
{actval body size
6" long) .

Ceramic wafer ’ t1.1,.‘7

ny

Standard A-B V4-watt

corpposiﬁon Smallest hot- ;
resistor e \ molded resistor ) \\/\\}- fiﬁr?g;;gdder
' \\\‘“ ever made "
/ World's smallest Sl
capacitor; tubular Pellet type resistor ' \:b ;
Dumbbell . Prgcisiop metal ceramic—to 1500 mmf v h ¢
umbbell capacitor  grid resistor \\/ \/\)
iy

Doughnut ferrite torroid

P

Y ! ' <

. o ) [

Fonk \\‘xﬂ R: : \\: ¢ Wafer type
- \ N o Pt *) ceramic capacitor w‘
- - N : \' N . Q ‘

- \\V \‘ o

Hot-molded resistors
in ceramic wafer

Ceramic capacitors

High capacit .
oh capacity in ceramic wafer

Hot-molded ceramic capacitor
resistor plate

Enlarged 2/ times

Allen-Bradley has developed a variety
of remarkable micro-miniature components.

These components include standard types for wafer con-
figurations, as well as several unique units which would seem
to hold extremely interesting possibilities for future develop-
ments. In addition, A-B research has succeeded in removing

the major hurdle in connection with consistent “reliability.”
This permits the production of fantastically small compo-
nents. For example, the hot-molded resistors for wafer

mounting are only 0.155” long and 0.025” in diameter.
These achievements in the field of micro-miniature com-

Quality ponents typify the advanced engineering at Allen-Bradley.
. Na!:ura_lly, we’ll be very happy to help you with your minia-
Electronic Components turization problems.

Allen-Bradley Co., 110 W. Greenfield Ave., Milwaukee 4, Wis.
In Canada: Allen-Bradley Canada Ltd., Galt, Ont.
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NG NEW SOLUTIONS TO NEW PR

One of a series illustrating how General Plate Clad Metals help uncover new horizons in one of many fields of engineering accomplishments: ELECTRONICS!

New Products made with New Materials...
New Processes...
USED IN NEW AND DIFFERENT WAYS

GERMANIUM
CRYSTAL

TINGRD MieKEL

General Plate tin clad nickel is but one of over 400
different combinations of clad metals available which
are finding wide use in industry after industry. New
combinations are being developed constantly.

No matter what your metal problem, it will pay

Among the important
contributions to the suc-
cess of transistors is the
use of General Plate tin
clad nickel used as the

Tin clad nickel used as ger-
manium cradle base tab sup-
port. The strength of nickel and
the solderability of tin combine
to solve a variety of physical and
mechanical problems.

germanium cradle base tab support. In this one piece
of clad metal, the strength of nickel and the solder-
ability of tin were combined to solve a variety of
physical and mechanical problems. This made it pos-
sible to eliminate expensive hand assembly of minute
pieces, or electroplated material that might contain
gas or present a porous surface with
resulting unsatisfactory performance.

you to consult with Metals & Controls Division
Engineers. Their vast experience in cladding precious
to base or base to base metals can overcome your
metals engineering problems with multiple property
requirements . . . often reduce costs, too. Write for
information today.

°-TEXAS INSTRUMENTS

INCORPORATED

METALS & CONTROLS DIVISION
® 1303 FOREST STREET . ATTLEBORO, MASS,

GENERAL PLATE PRODUCTS
General Plate Products: Clad Metals » Electrical Contacts o Truflex@® Thermostat Metal « Platinum Metals « Reactor Metals « Radio Tube & Transistor Metals

CIRCLE 55 ON READER SERVICE CARD
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America’s modern way of doing business
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LeTourneau-Westinghouse gives heavy-equipment customers swift, direct-from-factory service via AIR EXPRESS.

Air Express gets road scraper back to work fast!

This giant dirt-moving scraper stands idle. A replacement contactor switch was needed. The local
distributor found the item temporarily out of stock. But one phone call and AIR EXPRESS, the
nation’s most complete air-ground shipping service, sped a replacement direct from manufacturer
to construction site. Once again, dependable, convenient AIR EXPRESS saves a modern business
time and trouble. Small wonder that so many of today’s

sales-minded concerns use this low-cost service even \

forday-to-day shipments. Why don’t you let AIR EXPRESS

—jet-age W/'/:/gs of modern markef/'/{g—gef your firm’s A’R EXPRESS
products FIRST TO MARKET . . . FIRST TO SELL/! N BB

AIRY
&Y  CALL AIR EXPRESS DIVISION OF RAILWAY EXPRESS AGENCY o GETS THERE FIRST VIA U. S. SCHEDULED AIRLINES
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General Plate Products: Clad Metals « Electrical Conta

 CREATING NEW SOLUTIONS TO AL AL R GENERAL PLATE CLAD METALS

One of a series illustrating how General Plate Clad Metals help uncover new horizon

GERMANIUM
CRYSTAL

TinRD MIGKEL

Among the important
contributions to the suc-
cess of transistors is the
use of General Plate tin
clad nickel used as the
germanium cradle base tab support. In this one piece
of clad metal, the strength of nickel and the solder-
ability of tin were combined to solve a variety of
physical and mechanical problems. This made it pos-
sible to eliminate expensive hand assembly of minute
pieces, or electroplated material that might contain
gas or present a porous surface with
resulting unsatisfactory performance.

Tin clad nickel used as ger-
manium cradle base tab sup-
port. The strength of nickel and
the solderability of tin combine
to solve a variety of physical and
mechanical problems.

®
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1303 FOREST STREET .

New Products made with New Materials...
New Processes. ..
USED IN NEW AND DIFFERENT WAYS

General Plate tin clad nickel is but one of over 400
different combinations of clad metals available which
are finding wide use in industry after industry. New
combinations are being developed constantly.

No matter what your metal problem, it will pay
you to consult with Metals & Controls Division
Engineers. Their vast experience in cladding precious
to base or base to base metals can overcome your
metals engineering problems with multiple property
requirements . . . often reduce costs, too. Write for
information today.

°TEXAS INSTRUMENTS

INCORPORATED

METALS & CONTROLS DIVISION
ATTLEBORO. MASS,

GENERAL PLATE PRODUCTS

¢ts o Truflex® Thermostat Metal « Platinum Metals « Reactor Metals « Radio Tube & Transistor Metals
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Prefterred by Industry

Ohmite component reliability has been proven over the years in the
most critical applications. And Ohmite's new products—the result of extensive
research and development—are built to the same tradition of quality.




Request Catalog from
Ohmite Manufacturing Company
3637 Howard Street, Skokie, lllinois

RHEOSTATS

POWER RESISTORS
PRECISION RESISTORS
VARIABLE TRANSFORMERS
TANTALUM CAPACITORS
TAP SWITCHES

RELAYS < R.F. CHOKES
GERMANIUM DIODES
MICROMODULES




America's modern way of doing business

LeTourneau-Westinghouse gives heavy-equipment customers swift, direct-from-factory service via AIR EXPRESS.

Air Express gets road scraper back to work fast!

This giant dirt-moving scraper stands idle. A replacement contactor switch was needed. The local
distributor found the item temporarily out of stock. But one phone call and AIR EXPRESS, the
nation’s most complete air-ground shipping service, sped a replacement direct from manufacturer
to construction site. Once again, dependable, convenient AIR EXPRESS saves a modern business
time and trouble. Small wonder that so many of today’s
sales-minded concerns use this low-cost service even
for day-to-day shipments. Why don’t you let AIR EXPRESS

[\
—jet-age wings of modern marketing —get your firm’s A’R EXPRESS
==

,oroo’ucts FIRST TO MARKET . . . FIRST TO SELL!

CALL AIR EXPRESS DIVISION OF RAILWAY EXPRESS AGENCY o GETS THERE FIRST VIA U. S. SCHEDULED AIRLINES
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General Motors pledges

AC QUESTMANSHIP

AC Seeks and Solves the Significant—With GM’s support, AC is taking giant strides toward leadership in
the international technological race. And AC Reliability—characteristic of every aspect of AC’s operation
—plays a large role. It results in such successes as AChiever inertial guidance for Thor .. . and the more
sophisticated AChiever being built for Titan. " This is AC QUESTMANSHIP. It’s the scientific quest for
new ideas, methods, components and systems . . . to promote AC’s many projects in guidance, navi-
gation, control and detection./ To Mr. Harold C. Yost, AC Director of Reliability, Questmanship is “‘the
direction of scientific disciplines to achieve optimum reliability.” His group constantly seeks improvement,
“making creative contributions in every area from basic design to field operation’’. That takes engineers
with broad knowledge, imagination and experience. / You may qualify for our specially selected staff
... if you have a B.S., M.S,, or Ph. D. in the electronics, scientific, electrical or mechanical fields, plus
related experience. If you are a “‘seeker and solver'’, write the Director of Scientific and Professional
Employment, Mr. Robert Allen, Oak Creek Plant, Box 746, South Milwaukee, Wisconsin.

GUIDANCE / NAVIGATION /CONTROL / DETECTION /AC SPARK PLUG <§> The Electronics Division of General Motors
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(ADVERTISEMENT)

On the Market . . .
COINCIDENCE THYRATRON

double or triple control

The KP-80 is the first ion deflection
thyratron. It is a triple control coinci-
dence tube which greatly simplifies
control circuitry. The tubes have three
control electrodes for double- or triple-
coincidence circuit functions.

The tubes are used in computers,
automation control apparatus, con-
veyor selector systems, coding and
programming devices, counters, etc.

In addition to the customary shield,
there are two sym-
metrical control elec-
trodes which have
equal sensitivity. In
double - control cir-
cuits, a signal on
only one grid (up to

and exceeding plus

40 volts) will not fire

Actual Size

the tube, but small
(4.5 volt) simultaneous signals on both
grids cause conduction. In triple con-
trol circuits, three simultaneous signals
are required for conduction and sig-
nals (up to 20 volts) applied to any
one or two grids will not fire the tube.
More than a dozen circuit components
are eliminated by the KP-90 in double
control circuits, and triple coincidence
circuits eliminating more than two
dozen precision components are also
possible. The KP-80 has a 6.3 volt, 150
mA heater cathode, with an anode op-
erating voltage of 150 v.

A subminiature tube, the KP-150 is
also available for double coincidence
and indicating circuits.

For further details on these and
other Special Purpose Electron tubes
contact KIP ELECTRONICS CORPO-
RATION, DEPT. 612, BOX 562, STAM-
FORD, CONNECTICUT.
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ACADEMICALLY SPEAKING

Schools Map New Projects

OUR NATION’S academic research
laboratories are continuing to open
new areas and widen others in to-
day’s world of electronics. Here
are some examples this week:

o University of Arizona, Tucson,
reports receipt of a three-year
grant by the National Science
Foundation. Subject of the study
is “A Physical Model for the
Lightning Discharge.” Professors
Walter H. Evans and Robert L.
Walker will investigate electro-
magnetic energy radiated during
lightning discharges.

They will also consider such re-
lated subjects as rapid spherics
locators, the frequency spectrum
of lightning, experimental attenu-
ation of ULF radio propagation
and charge separation between
clouds.

Also reported is completion of
contract negotiations with General
Electric’s Computer Division in
Phoenix to sponsor an investiga-
tion into computer applications of
tunnel diodes.

Additional work will be done on
studies of the effects of radiation
on digital tape information, and
the development of a computer for
controlling traffic in Tuecson.

e University of Cincinnati an-
nounces certain work in progress
is being sponsored by the Air
Force and the Petroleum Research
Fund. Studies involve the strength
of chemical bonds and the con-
ductivity of various chemical
groups.

e University of Kansas, Law-
rence, is continuing research on
Project Jayhawk for the U. S.
Army Signal Corps under a grant
of more than $100,000. The con-
tract provides continuance of the
successful millimicrosecond stud-
ies known for several years by
the above code name. Study in-
volves the generation, detection
and transmission of millimicrosec-
ond electrical transients. These
transient phenomena are consid-
ered basic to the development of

future long-range radar systems,
high-speed computers and nuclear
instruments.

o Columbia University, New
York City, discloses plans to use
an electronic music synthesizer,
developed by RCA, in a joint
Columbia-Princeton project to ex-
amine the device’s potential for
creating new forms of music and
sound. The synthesizer can repro-
duce any known instrumental
sound, as well as any sound im-

aginable. A punched paper roll
moving over electrical brushes
actuates output circuits which

record sound one tone at a time,
The tones are blended by re-
recording to give the desired
effect.

Also at Columbia, the Safety
Research Project at Teachers Col-
lege plans to devote attention to
the use of electronic controls in
traffic safety. A special fund-
raising effort is being made to
finance the project. The first phase
will attempt to raise $40,000 over
a two-year period.

e University of California re-
searchers at the Lick Observatory
announce the start of a project
aimed at collecting new informa-
tion on the motions of gaseous
nebulae. Observations will be
made with a nebular spectrograph
to be constructed under a $30,300
grant from the National Science
Foundation. Design of the new
spectrograph will permit the an-
alysis of light given off by distant
clouds of gas.

According to University astron-
omer George H. Herbig, the new
instrument, when completed some
18 months from now, will be su-
perior to existing equipment be-
cause of new developments in
optical equipment. The nebular
spectrograph will be used in con-
junction with the 36-inch telescope
at Mt. Hamilton, Calif. With it,
the spectroscope should be able to
provide information on the inter-
nal motions of gaseous nebulae,
as well as on their movement in
relation to other celestial objects.
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From the home of (/[Dé?/ﬂ/l/lai rﬁmémﬁ/

Strain sensitivity 120-140
e® 120 Ohm nominal resistance
® Resistance change linear with strain.
o Negligible hysteresis
\
e Suitable for static and dynamic

measurements.
y ® Combination mounting and handl-

ELECTRONICS & INSTRUMENTS, INC. ing fixture with cach Strainistor.

The Home of Planned Pioneering
TWX-TU 1407 . . . Phone LUther 4-7111
P. O. Box 6216, Pine Station, Tulsa 10, Oklahoma

Serviced by Systems Engineering Offices of Qirsupp|g—ﬂero Engineering Division of the Garrett Corporation
e e o Offices in All Principal Cities o o e
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The new concept of

electronic equipment

manufacture

K The new electronic tools for industry produced by Philips

satisfy the most exacting demands of the

true craftsman because these are tools which are robust and reliable in
day-to-day use; and morcover becausc all their parts are

geadily accessible. Further, the design efficicncy of these instruments is
such that is has been possible to use standard components

for which replacements are always available throughout the world.

Dependable PH 1 Ll PS tools @

for the electronic tndustry
Sold and serviced by Philips Organizations all over the world

Further information will gladly be supplied by:
N.V. Philips’ Gloeilampenfabrieken, Eindhoven, the Netherlands
For Canada: Philips Electronics Ind. Ltd., Leaside, Toronto 17, Ont.
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A new philosophy:

Made for everyday use

Wide range available

Modern techniques

Flow production

Automatic Lnspection
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Easy servicing
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GM 5606
Low-frequency Oscilloscope

Cathode-ray tube: DN 10-78

flat faced 10 ¢m tube, EHT 1.9 kV
Vertical amplifier:

0-200 kc/s (-3 +1/2 dB)

Sensitivity 10 mV/cm

Calibration accuracy 39,

Time base:2.5 yt sec/cm-1sec/cm
Calibration accuracy 3%

Horizontal magnification max. 5 times
Triggerd or free-running

The price - a pleasant surprise
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Stereo Committee
Suspends Activities

“THE DOOR is still partly open,” is
the way a spokesman from Elec-
tronic Industries Association de-
seribes the future of the National
Stereophonic Radio Committee.

After much deliberation, KEIA
feels that no choice remains but to
put NSRC in mothballs because
of failure to achieve certain or-
ganizational goals considered indis-
pensable.

‘Wrong Time’

The committee, a group of
manufacturers formed to establish
specifications for broadcasting and
receiving equipment for stereo,
feels the FCC’s crowded docket
has been a major factor in the
Commission’s reluctance to become
more heavily involved.

“It was just the wrong time,”
one EIA man told ELECTRONICS.
“What with the Geneva conference
on allocations, payola investiga-
tions, and the usual heavy work-
load, the Commission just wasn’t
ready to take more on.”

What's Ahead

EIA still plans to file a full report
to FCC on the work and findings
of the stereo group. A considerable
amount of work has been done on
f-m stereo, plus some important
beginnings on a-m, says the asso-
ciation.

It is likely that individual mem-
bers of NSRC will continue to
gather relevant data, each on his
own specialty.

Meanwhile, FCC plans to hold
f-m hearings some time after next
Tuesday.

Regarding the future of a-m
stereo, EIA feels that RCA and
CBS will be able to contribute much
when the climate becomes favor-
able for a free exchange of in-
formation among the FCC, the two
companies and a stereo committee.
These two firms did not join NSRC
because of FCC’s reluctance to oc-
cupy a chair on the committee in
a way done during the work of the
Television Allocations Study Or-
ganization.

ELECTRONICS - MARCH 11, 1960

THE NEW
IN VIEW!

At Martin-Denver exciting and vast new space engineer-
ing programs are in progress. These programs demand un-
usual creative talent. If you have this talent and want rapid
professional advancement, please make this known to N.
M. Pagan, Dir. of Tech. & Scientific Staffing, (Dept. JJ3),
The Martin Company, P. O. Box 179, Denver 1, Colorado.

EETTTEEe e T )
NT A FE T §F N

DENVER DIVISION

MARTIN-DESIGNED CIRCULAR SPACE COMPUTERS ARE AVAILABLE FREE TO
INTERESTED PERSONS BY WRITING TO THE SAME ADDRESS.

63



AGURATE

GO/NO GO TESTING

MODEL AB-3-5 \—-—-'""
1 KC LIMIT BRIDGE |

Very accurate (+0.3%) high speed com-
ponent tester designed especially for
incoming and final testing of resistors,
capacitors and other electronic com-
ponents. Offers many distinct advan-
tages over unbalanced bridge testers
using meter output. Single colored light
indicates whether or not component
meets preset limits. Not necessary for
operator to interpret a meter reading. |
No drift. No necessity for continuous
checking of zero and percentage limits.
Complete freedom from changing vac-
uum tube characteristics and line volt-
age variations. Operator need only insert
and remove component...no manual
switching required.

For many applications semi-automatic and
fully-automatic feeding and sorting devices
can be provided.

SPECIFICATIONS

PRODUCTION
RATE

Depending on
operator, 1500
pieces per
hour would be

RANGE

100 uuf to 15 uf
lower at reduced
accuracy.

10 ohms to 5 meg-

ACCURACY

Capacity +0.3%

Resistance ohms, higher at =0.39% 2 Practical
reduced accuracy. ° f“pee:td‘ L'"St!'."

several times
+0.3% this figure.

10 ohms to 5 meg-
tmpedance ohms, higher at
reduced accuracy,

Write for detailed technical literature fo. ..

Jndustrial Justruments
Automation Corporation |

89 Commerce Road, Cedar Grove
New Jersey
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MEETINGS AHEAD

Mar. 17-18: Synchro Design and Test-
ing Symposium, Bureau of Naval
Weapons, Dept. of Navy, Dept. of
Commerce Auditorium, Wash., D. C.

Mar. 21-24: Institute of Radio Engi-
neers, International Convention,
Coliseum & Waldorf-Astoria Hotel,
N. Y. C.

Mar. 24-25: Human Factors in Elec-
tronics, PGHF of IRE, Bell Labs
Auditorium, N. Y. C,

Apr. 3-6: National Assoc. of Broad-
casters, Engineering Conf. Com-
mittee, NAB, Conrad Hilton Hotel,
Chicago.

Apr. 3-8: Nuclear Congress, EJC, |
PGNS of IRE, New York Coliseum,
New York City. |

Apr. 11-13: Space Conference, Engi-
neering Technology, AIEE, Baker ‘
Hotel, Dallas, Tex.

Apr. 11-14: Weather Radar Confer- |
ence, American Meteorological So-
ciety and Stanford Research Insti- |
tute, San Francisco.

Apr. 12-13: Protective Relay Engi-
neers, Annual, A&M College of '
Texas, College Station, Texas.

Apr. 12-13: Electroniec Data Process-
ing, ARS, Hotel Alms, Cincinnati, O.

Apr. 12-13: Static Relay Symposium,
USA Signal R&D Lab, Hexagon
Auditorium, Ft. Monmouth, N. J.

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

| Apr. 19-21: Active Networks & Feed- ‘

back Systems, International Sym-
posium, Department of Defense Re- l
search Agencies, IRE, Engineering
Societies Bldg., N. Y. C.

' Aug. 23-26: Western Electronic Show

and Convention, WESCON, Ambas-
sador Hotel & Memorial Sports
Arena, Los Angeles.

Oct. 10-12: National Electronics Conf.,
Hotel Sherman, Chicago. ‘

There’s more news in ON the .
MARKET, PLANTS and PEO-
PLE and other departments be-
ginning on p 196. '

ﬁrchas ing

. connectors

for fast service
at factory prices
from the largest
on-the-shelf stocks
...call any one of these

FACTORY
AUTHORIZED
DISTRIBUTORS

e In New York

TIME

ELECTRONIC SALES

373 Broadway, N.Y.C.
BArclay 7-3922

K ok ok okok ok ok ok kK
¢ In Georgia

ELECTRO AIR

CORP.

645 Antoine Street., N.W.
Atlanta  TRinity 3-1651

Jk ok kkk ok kK
¢ In Florida

ELECTRO AIR

CORP. of FLORIDA, Inc.

1740 West Fairbanks Avenue
Winter Park, Mldway 7-5921

% odk dodk ok ok ok ok ok Kk
* In New Jersey

ATLAS

ELECTRONICS, Inc.

558 New Brunswick Avenue
Fords, N. J. Hillcrest 2-8000
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THE SYMBOL OF A MOST
UNUSUAL NEW DEVELOP-
MENT BY CANNON

Meet MORPHO—he represents the
most versatile plug you ever saw!
MORPHOQ is Cannon Electric Com-
pany's unusual new development for
meeting many industrial and military
requirements inexpensively, Check
these featurests Crimp-type contacts
supplied loose for crimping with a
simple hand tool, or in belts for crimp-
ing with a semi-automatic tool « Eas-
jest installation ever, just snap into
insulators, module insulators de-
signed for alternate positioning for
maximum adaptability s Hermaphro-
dite design, contacts and insulators
can be used in either plug or recep-
taclel MORPHO plugs have been
tested to severe requirements, are
available in different configurations
with a wide range of contact layouts.
Write for Catalog MH-1 today and
meet MORPHO for yourself...another
reason why you should always con-
sult the first name in plugs — why
you should consult Cannon forall your
plug requirements.

*Trademark cAN N 0 “
pat pend

ELECTRIC I

S L)

Meet MORPHQ at the IRE show,
booths 2628-32

T @
= T T
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electronics

You’ll find detailed facts about the products of
almost 700 different advertisers — that’s 429, more
than you’ll find in any other electronics directory.

There’s also 64 pages of reference data about mar-
kets, materials and design — vital information for all
working in electronics. Also local sales offices of man-

@ A McGraw-Hill Publication ® 330

66

BUYERS’ GUIDE

ufacturers . . . the names, addresses and phone num-
bers of representatives . . . complete lists of manu-
facturers . . . registered trade names. . . and also, of
course, the most complete listing of all electronic and
related products. Tells what you want to know . . .
when you're ready to buy.

West 42nd Street, New York 36, New York
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Electron Tube News
...from SYLVANIA

TV PICTURE IS
“UP FRONT”
..SALES ARE,T00

..when you design around
Sylvania 23" and 19" “Bonded
Shield” TV picture tubes!

SYLVANIA pioneered the techniques that make possible
the quantity production of the new “Bonded Shield” pic-
ture tubes for TV sets. SYLVANTIA led the way by making
“Bonded Shield” picture tubes available to TV set manu-
facturers in commercial quantities. SYLVANIA was first
to demonstrate how “Bonded Shield” eliminates the “pic-
ture-in-a-tunnel” effects; first to demonstrate the possi-
bilities of “broad-angle viewing” dramatically offered by
this new design.

An annealed-glass scratch-resistant cap is laminated to the
face of the tube. It completely eliminates the need for a
front-of-the-cabinet safety glass. This reduces reflections
that interfere with the brilliance and clarity of the TV
picture. Further, it reduces basic requirements for
front-to-back dimensions of the TV cabinet, cre-
ating new possibilities for cabinet styling and
sales appeal. The laminated safety cap eliminates
the dust trap between tube face and safety glass.
Corners are squared to give larger picture areas.
Integral safety-glass and mounting lugs add up
to potential savings in costs of cabinetry. Now,
“Bonded Shield” picture tubes are also available
with non-glare coating. They offer freedom from
undesirable reflections and glare.

For technical data and further information, contact
the Sylvania Field Office nearest you.

-
»

@ Reduces Dangers of A
Implosion '

@ Minimizes Production- \
Line Rejects

@ Simplifies Mounting

@ Reduces Reflection 4
up to 50% F

@ Squared-Corner Screen

@ Offers New Cabinet
Design Flexibility

b=

SYLVANIA 23's
—282 sq. in.
viewing area!

."

SYLVANIA 19's
—178 sq. in.
viewing area!




NEW —PICTURE TUBES WITH
ELECTRONIC SCAN-MAGNIFICATIONI

SYLVANIA ST-2836A — now in the developmental stages —incorporates a
mesh-like diverging-lens assembly positioned in the neck of the tube.
Its function is to provide deflection of the electron beam in addition to
that accomplished by the magnetic field of the yoke assembly. The linear
magnification of scan is in the order of two times for an anode-to-mesh
voltage ratio of 2 to 1. The primary benefit of such
a technique is in the reduction of horizontal-deflec-
tion power requirements. It is anticipated that this
power requirement may be reduced in practice to
as much as 60% of that required for conventional
110° picture tubes. Engineering samples with low-
power heaters (1.5-volts @ 140 ma., or 12.6-volts
@ 150 ma.) and/or low Eg: characteristics for a
complete low-power picture tube are also available.
For technical data and further information on
SYLVANIA experimental-design SCAN-MAGNI-
FIED PICTURE TUBES, contact the Sylvania
Field Office nearest you.

lm: \
SCAN

MAGNIFIER
\ TUBE

CONVENTIONAL TUBE BEAM DEFLECTED
BEAM OEFLECTED WITHOUT LENS ACTION THE SAME
AMOUNT 8Y THE

YOKE, 8UT ADDED
DEFLECTION DUE
TO LENS FIELD

NEW —HIGH-VISIBILITY 'SCOPE TUBE
FOR AIRBORNE WEATHER RADARI

SYLVANIA $C-2854 provides improved image brilliance under wide
ambient light conditions encountered in coekpits of commercial air-
liners. The color of the phosphor of this new tube gives exceptional
image visibility to dark-adapted as well as to light-adapted
eyes. Resolution, too, is exceptionally high. Sylvania SC- [
2854 makes possible simplified equipment designs, improved
volumetric efficiency and increased life-expectancy of the
indicator tube, resulting in reduced costs of installation and
maintenance of airborne weather-radar equipment. For de-
tails on price and delivery, contact your Sylvania Field Office.

b

NEW—-C.R.T'S FOR HIGH-ALTITUDE
OPERATION TO 70,000 FEET!I

Sylvania now makes available a group of direct-view cathode-ray tubes
designed specifically for applications in airborne ECM, Radar, and Loran
equipment intended for operation at high altitudes. All types feature
high quality, nearly flat pressed-glass faceplates. This pro-
vides exceptionally clear display and excellent bulb strength.
Connections to internal elements are made through insulated
leads, encapsulated at points of entry to the bulb. This tech-
nique significantly reduces the possibility of corona and
arc-over at high altitudes. See data below.

SYLVANIA 5CVP1, 5CVP7, 5CVP19 . . . feature 234" x 434" direct-
view faces, magnetic deflection, electrostatic focus.

SYLVANIA 3BEP1, 3BEP-* . . . feature 112” x 3” direct-view faces,
electrostatic focus and electrostatic defiection. (-* can be sup-
plied with several other screen phosphors.)

MAXIMUM RATINGS (Absolute Maximum Vaiues)

i

MAXIMUM RATINGS (Absolute Maximum Values)

Anode VOIRABe ......c.o.ooeiiiiiiiiiiiiieeee e 4500 Volts dc

ANOde INPUL ... 6 Watts
Grid No. 4 Voltage (Focusing Electrode)............... —500 to 41100 Volts dc
Grid No. 2 Voltage...................... TS 5T 43 ST« B 550 Volts dc
Grid No. 1 Voltage

Negative Bias Value 165 Volts dc

Positive Bias Value 0 Volts dc

Positive Peak Value 2 Volts
Peak Heater-Cathode Voitage

Heater Negative with Respect to Cathode...................... 180 Volts

Heater Positive with Respect to Cathode....................... 180 Volts
Altitude ..70,000 Feet

Operating Temperature Range.............cccooovvevevvrinin —65 to 4-85°C

Anode No. 2 Voltage 3000 Volts de
Anode No. 1 Voltage (Focusing Electrode)................................ 1200 Volts dc
Grid No. 1 Voltage

Negative Bias Value ... 140 Volts dc

Positive Bias Value 0 Volts dc

Positive Peak Value.................cc.cceoeervceniiees . 2 Volts
Peak Heater-Cathode Voltage

Heater Negative with Respect to Cathode... 140 Volts

Heater Positive with Respect to Cathode .. 140 Volts
Altitude . ...70,000 Feet
Operating Temperature Range...............ccooooooooo.. —65 to 4-85°C




SYLVANIA ANNOUNCES

3 NEW TUBE TYPES
WITH 9-T9 OUTLINE!

New 17HC8, 6HC8 and 7695 offer important
advantages inherent in the Sylvania unique 9-T9
design. Utilizing the straight-sided, 9-T9 bantam
outline with its miniature 9-pin circle, these three
types afford significant opportunities for compact-
ness. The 9-T9 outline eliminates the octal base of
the T9 and makes possible the use of tube strue-
tures capable of high plate dissipation in printed-
circuit boards. This is accomplished with conven-
tional 9-pin sockets widely used in printed circuits.

9-T9 increases volumetric efficiency of the chassis
by eliminating the octal base of the T9 outline.

9-T9 enables the use of large tube-assemblies in
those stages where higher power-dissipation capa-
bilities of the tube are a design necessity to enhance
reliability.

9-T9 maintains compactness of the equipment for-
merly afforded by tubes fitted with T6-% header.

Sylvania 17HCS8 is a triode-pentode designed for
use as a vertical deflection oscillator and vertical
deflection amplifier in 110° deflection circuits of TV
receivers. Controlled for heater warm-up time, it
is especially useful in 450mA series string opera-
tion. The pentode section has a plate dissipation
of 11 watts. Structure of the 17THCS8 includes an
internal shield to reduce interaction of the ele-

ments. The 6HCS is identical to the 1THC8 except
for heater power requirements. In addition to nor-
mal 100% tests for shorts, continuity, plate current,
gas, pentode screen current, heater cathode leak-
age, gm and triode cutoff, both types are tested
100% for peak plate and screen current, ratio of
peak plate current to screen current, and micro-
phonics.

Sylvania 7695, beam power pentode, features
remarkably high power sensitivity as an audio fre-
quency amplifier. In Class Al operation, it can
deliver 4.5 watts of power with a B+ voltage of
only 130 volts. As a result, the 7695 makes possible
economies in power supply requirements.

SYLVANIA 7695 —Characteristics and Typical Operation

Class At Amplifier Fixed Bias Self Bias
Plate Voltage........ 130 Volts ... 140 Volts
Grid No. 2 Voltage

sl SORVOILS ereuutmecets:s 140 Volts

Grid No. 1 Voltage
Cathode Resistor....
Peak AF Grid No. 1 Voltage (RMS)...............11 Volts ... 8 Volts
Zero Signal Plate Current.

Max. Signa! Plate Current......
Zero Signal Grid No. 2 Current
Max. Signal Grid No. 2 Current
Transconductance ................
Plate Resistance (approx.} ...
Load Resistance ...................
Max. Signal Power Output.....
Total Harmonic Distortion (approx.)....

711,400 pmhos
6,800 Obms
1,100 Ohms

4.5
11 Percent




NEW HI-FI TYPE

SYLVANIA 7687
CONTROLLED FOR LOW HUM

The new 7687 is a 9-pin miniature triode-pentode con-
trolled for hum, noise and microphonics. It’s a hard
worker in tone-control amplifiers, phase splitter and
high-gain voltage amplifier circuits, yet it does its job
without even “breathing audibly.” Sylvania 7687 struc-
ture is rigidly mounted to reduce noise and microphonic
effects. It features a cooler-operating cathode to assure
low hum. Further assurance of low hum is provided by
the use of a coil heater made of specially developed
materials. The triode section has an equivalent hum and
noise level of 7.5 microvolts, the pentode only 10.5 micro-
volts. Investigate the possibilities of a cooler-operating
tube with unusually low hum and long life expectancy
for your compact high-fidelity design. The Sylvania
7687 merits your interest.

SYLVANIA “GLEAM”
PROJECT COMBATS
TUBE CONTAMINANTS,
INCREASES TUBE
RELIABILITY

Project “Gleam” further increases
Sylvania tube reliability by eliminating
lint and dust particles in factory opera-
tions. Fifteen years ago, Sylvania took
its first air-purification measures to
reduce contaminants that can result in
early-hour tube failure. “Gleam” has
gained impetus until it now includes the
use of air conditioning in factories, lint-
free clothing, individual hooded work-
tables, enclosed cloakrooms, methanol
welding to eliminate splash particles,
lint-free parts-containers, and specially
processed getter material which resists
flaking and spattering. Like many tech-
nological advancements, the “Gleam”
Project will never be wholly complete.
It is constantly undergoing change and
improvement to maintain the Sylvania
name for unsurpassed quality.

Electronic Tubes

Division, Sylvania

Electric Products Inc.,

1740 Broadway, New York 15.
New York.

SYLVANIA

Sutsidory of GENERAL TELEPHONE & ELECTRONICS &)




the Genalex

Two-Way Stepping Switch \

B = < EARSERNS TS i i ZIRCONIUM-TUNGSTEN .
3 af; TIP does not wear down,
does not require peri-
odic redressing or re-
placement; heats work

evenly throughout.

INTERNAL SWITCH is
hand-operated, require-
ing no foot pedals or
buttons; provides posi-
tive heat control; elim-
inates tip arcing.

P

[ l 1 3 =y

THE ONLY ONE OF ITS KIND!

710 MILLION STEPS IN BOTH DIRECTIONS

For: Selection Sequence Control — Counting
(including Subtraction) — Totalizing — Puls-
ing — Step-by-Step Servo Drive.

Self-Cycling or Remote Control Operation.
Bridging or Non-Bridging Wipers, or any
Combination. Sturdy, compact construction.
Get complete data and price information now
on the unique GENALEX Two-Way Stepping
Switch — AND the companion 100 Million Step
GENALEX One-Way Stepping Switchl Write
today, to:

GENERAL ELECTRIC COMPANY. LTD., OF ENGLAND

CARE OF ™ '!3.'!?.?559

This NEW
resistance
soldering tool

practically
eliminates tip
replacement. . . provides
void-free solderjoints

11 University Rd., Cambridge 38, Mass. .
CIRCLE 68 ON READER SERVICE CARD

* “Specific” for electronic
equipment, control com- : n
ponents, small tools, s+ Mcomm?’f”'
motors, and UNCOM- and Pm'.“o’l// )
PROMISING SPECS. * Applications “/,

* Exacting tolerances held - S

. from commercial )
grade to vitra precision.

* Generated in wide range of steels,
non-ferrous metals, and non-metal-
lic materials.

* Capacity range: 12 to 200 d.p.,

d i 0.D. of 7V2". aq Qe
il — A ” - For aircraft and missile applications—where solder-
Make AVON Your “Gear Department joint reliability is a precious must—General Electric’s
Avon is completely tooled to follow your specifications precisely, new Resistance Soldering Tool provides the void-free

o_nd to produce the very best precision or commercial grade Fine solderjoints necessary for reliable, high-quality
Pitch gears for your specific needs. At Avon you can get one gear

... MEETS CRITICAL DEFENSE STANDARDS
FOR SOLDERJOINT RELIABILITY, QUALITY

. . or a million of ALL types, ALL classes, from ALL materials. (ol slens . .
Avon has o modern complement of the finest inspection equip- This new tool is particularly useful for soldering
ment procurable . . . truly o setup tuned to the exacting tempo multiple-prong plugs. It heats work evenly through-

of the “Space Age.” Your gear formula is followed with the utmost
care. Result: Accurate assembly of your most critical units!
Avon’s fifty years aggregate gear engineering experience guor-

out, allowing complete solder melting in only one
operation. Call your nearby G-E Apparatus Sales

antees an end product exactly as specified. We will be glad to Office or write for Bulletin GEA-6588, General
work. with you on any development project requiring Fine Pitch Electric Company, Schenectady 5, N. Y. 7581
gearing . . . for either commercial or precision applications. You
can depend on AVON. Send drawings or descriptions for free See the complete line of G-E Soldering
estimates.

PRODUCTION * EXPERIMENTAL * CONSULTING Irons ot the IRE Show, Booth 2932.

’ GEAR AND
a\ﬂe Avo N ENGINEERING (O.

2009 RICE STREET * MELROSE PARK (Chicago Suburb), ILLINOIS

CIRCLE 69 ON READER SERVICE CARD l G E N E R AL ‘ E LE cT R I c
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1900 2050 200
FREQUENCY IN MC

Antenna performance based on
60% gain factor

A 600-channel microwave system to
carry vital defence data was recently
developed by Canadian-Marconi
Company for the Royal Canadian Air
Force. Because of its strategic value,
this long haul line-of-sight system de-
manded reliable performance in the
antenna equipment.

ANDREW Antenna Corporation, Ltd.
is proud to have been chosen to de-
sign and produce this equipment to
meet specific system requirements.

We are anxious to supply U.S. Defence
Contractors with Andrew antenna and
transmission line items from Canada.
Such purchases are duty-free, under the
new, production sharing program.

High and low band antenna
VSWR plots of production test samples

conw”
oy e

ong” e
-

2050 o

FREQUENCY IN MC

ANDREW microwave antenna, Type
21362, designed for this 1790-2260 mc
system guaranteed a vswr under 1.1.
Minimum antenna gain of 33 db
resulted from production models hav-
ing gain factors of better than 609.
The antenna characteristics were sus-
tained in the system through the use
of ANprew HELiax, the flexible air
dielectric cable. HELiax was chosen
for its low vswr and attenuation, ease
of handling and mechanical stability.

2050
FREQUENCY IN MC

Test results of high and low band production
antennas and 110 feet of 7s inch HELIAX cable

Automatic pressurizing equipment to
regulate the dry air supply for this
RF system was provided with an
Anprew Type 1910 dehydrator.

This is just one of many ANDREW
antenna system installations in Can-
ada that are consistently giving opti-
mum performance in vnF/vHF and
microwave frequencies. To get all the
facts on ANDREW antenna systems,
write or call today, giving your spe-
cific requirements.

A N T E NN A

CORPORATION LTD.
606 Beech St. *+ Whitby, Ontario, Canada
Telephone: MOhawk 8-3348

VISIT ANDREW IRE BOOTH 1502-1504

72 CIRCLE 72 ON READER SERVICE CARD
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CAPACITORS

METAL ENCLOSED o MYLAR DIELECTRIC e HERMETICALLY SEALED

E;

l

{B000ALL >

M 50 -Volt susminiatures for

\

These space-saving designs are conservatively rated and capable of being
produced to comply with HIGH RELIABILITY SPECIFICATIONS comparable to
MIL-C-14157 and MIL-C-26244 (USAF)

Full Rated to

85°C

Types 626G - 627G (Extended foil)
Types 628G - 629G (Inserted tab)

Temperature Range—Full rating at 85°C—to

125°C with 509 derating.

Life Test—S500 hours at 85°C and 1259 of

rated voltage.

Capacity Tolerance—All tolerances to == 19.

Insulation Resistance—40,000 meg. x mfd. at
25°C but need not exceed 70,000 megohms.

Case Styles—Auvailable in all case style variations

Full rated to 125°C

Type 616G (Extended foil)
Type 617G (Extended foil)

Temperature Range—Full rating to 125°C - to
150°C with 509 derating.

Life Test—500 hours at 125°C and 1259% of
rated voltage.

Capacity Tolerance—All tolerances to = 19%.

Insulation Resistance—50,000 meg. x mfd. at
25°C but need not exceed 100,000 megohms.

Case Styles—Auvailabie in all case style variations

in MIL-C-25A. in MIL-C-25A.
50-VOLT DIMENSIONS
cf:“::;:‘ 626G* 627C 628C* 629G 616GC*t 617G+t
: D L D 1 D 13 D L D L D L
001 A73 x5 A73 x4y J73 x W 173 x 2w A73 x Y, 173 x %
.0022 073 x My, A73 x 2y, A73 x W 173 x Y 173 x W, A73 x %
.0047 73 x Ty I‘;g x l‘;g 3 '{5 ]177::‘; x ?'\. 193 x Yy, .l;g x ::
.01 173 ! . x B . X . x i 193 P 193 x 24
022 233 % 293 % g 193 x 153 x M 233 x 233 x Y
.047 312 x My B12 x5, 233 x My 233 x My 312 x W, A2 x 0%
ol .BL% x l”;. ’3:,?, x l"'n 3;% x ’7‘,{: .3:)?) x :1)1 .4%0 x ‘}: .agg x ‘:G
.22 400 x 400 x 1 400 x 7% 400 x e 500 x 500 x g
.47 500 x 1'% 500 x 13 500 x 1 500 x 1he 562 x 1% 562 x 134
10 .560 x 1'%, 560 x 1y, 560 x 11y, 560 x 1%
(=3 Itance Ch ve, T perature [, ve. Temperature
®These types have one lead Ougrans Comtigrade Degrors Comtigrode
grounded to the case. Others & : 10900 e -
have both leads insulated, 5 15 3 10000 — =
L - 5000 ———_
1Al avaitable in 150V, 400v | § 2 = - e (— N B~
& 600V ranges, 3 ! - LT ] 1
J 3 0
2 o 23 50 73 10 123 +25

Write for literature on these new types,

GOOD-ALL CAPACITORS NOW AVAILABLE
AT YOUR LOCAL DISTRIBUTOR

ELECTRONICS - MARCH 11, 1960
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We promise you a reply within one week

The complexity of modern
technology...the rapid increase in
the number of specializations...and
the frequent shifts in technological
emphasis all have combined to
require a staff of alert, aggressive,
creative teams of engineering
specialists. Their responsibility is
to assist management in the formu-
lation of plans for future efforts.

For our purposes the teams shouid
be staffed by graduate Electronic
Engineers and Physicists who have
acquired several years of experience
with radar, guided missiles,
computers, infrared detection,
nuclear radiation equipment,

O ppo rtunities in: micro-electronics, underwater

Exploratory Studies - Advanced Planning - Systems Analysis

detection, space propulsion systems
or related areas. Several of the
positions require the ability to
present contract proposals to both
technical and non-technical
officials. Other positions require the
ability to do preliminary systems
design. There are twenty-three
openings in the above areas at the
present time.

All of the positions involve close
associations with senior engineers.
All of the salaries reflect the
unusual backgrounds required.

Please airmail your resume to-

Mr. Robert A. Martin
Supervisor, Scientific Employment
Hughes Engineering Division
Culver City, California

Creating a new world with ELECTRONICS
I S| S SO 1)

©1960, HUGHES AIRCRAFT COMPANY

ENGINEERING DIVISION

MARCH 11, 1960 - ELECTRONICS



DIGITAL SYSTEMS THAT SPEAK FOR THEMSELVES!

From the field, from a proved capability, Cubic’s fine precision
laboratory instrumentation is applied to the automation of industrial
processes and given hitherto unknown dimensions with a “readout”
you can hear.

in the field and at IRE,

voltage

precision

When you're at New York IRE, stop by Cubic’s booth and sce
the unique Weather Board monitored by a Cubic Digital System
to give you the weather story across the nation . . , in digital and
vocal report.

BOOTH 3235

INDUSTRIAL DIVISION

/
" 5575 Kearny Villa Road, San Diego 11, California

Electronic Engineering With a Dimension for the Future

ELECTRONICS +« MARCH 11. 1960

Cubic Digital Systems speak for themselves . . »

« « « And the human-engineered Talking Meter,
for a vocal readout in any parameter.

Years-ahead engineering, factory produce
tion techniques inspired by pride in the
end result, careful quality control and re-
liability testing . . . all these factors make
Cubic's the truly fine instrumentation . . .
Digital Systems that speak for themselves.

CIRCLE 75 ON READER SERVICE CARD

Proved stability of .003% and noise rejection as
high as 200%

Proved operation to 90 ke, with accuracy exceed-
ing specifications

( . Proved shock-safe with controlled open-circuit test
Proved .003% attenuator accuracy for wide-range

' Proved reliability over weeks of automated
transistor sampling

Proved performance in data recording with
every quality printer on the market,

75



TYPICAL SPECIFICATIONS

L & S bands
UHF Tunable units Fixed units
Frequency any freq. any freq. any freq.
range from 350-800 from 800-3000 from 800-3000
Bandwidth +5mc +50 mc above +25 mc above
1000 m¢ 1000 mc¢
+40 mc under +20 mc under
1000 m¢ 1000 mc
Isolation 20 db min. 20 db min. 20 db min.
25 db max. 30 db max. 30 db max.
Insertion .4 db min. .3 db min, .3 db min.
loss .6 db max. .4 db max. .4 db max.
VSWR 1.08 min. 1.08 min. 1.08 min.
1.25 max. 1.25 max. 1.25 max.
Power (av.) 5 watts 5 watts 5 watts
Power (peak) 5 kwx* 5 kw* 5 kw*
wt. (max.) 10.0 Ibs. 10.0 Ibs. 9.0 ibs.
Max. 7V2 in. 72 in, 72 in.
diam. excluding
arms

*With type N connector. Powers as
high as' 90 kw are possible with type HN connector.

RECENT RAYTHEON DEVELOPMENTS
IN MICROWAVE FERRITE DEVICES

TWENTY EIGHT MODELS OF
SMALL LOW-LOSS CIRCULATORS
FOR L, S, AND UHF BANDS
DOWN TO 350 MC

The unusually compact, low-loss, Raytheon circulator
design first introduced for L-band applications last
summer is now available in 28 standard models.

The three-port circulators, designed for use with coax-
ial line, are supplied with fixed permanent magnets
or with tunable electromagnets for operation over a
broader band. Insertion loss is typically .4 db maxi-
mum.+ Isolation on all units is 20 db minimum. VSWR
is 1.25 maximum. See typical specifications at left.

To learn more about these significant developments
or for information about other important Raytheon
advances in microwave ferrite devices, please write,
stating your particular area of interest, to the address
below.

tL&S bands only. UHF insertion loss is typicaily .5 db.

RAYTHEON COMPANY
SPECIAL MICROWAVE DEVICES OPERATIONS
WALTHAM 54, MASSACHUSETTS

Excellence in Electronics

See us at the IRE Show—Booths 2604-2614

CIRCLE 76 ON READER SERVICE CARD
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Vital to your design orbit!

S PRECISION-DRAWN
M@@ CLOSURES

Precision Standard Tooling makes the Difference — The HUDSON line provides complete
versatility for the designer/engineer. The industry’s widest range of round, square
and rectangular closures supplied with dozens of modifications to meet unusual
applications. Standardized designs assure fast delivery and precision quality —
every time! All finishes available on components of mu metal, nickel-silver,
aluminum, brass, copper, stainless steel and steel. Call or write for quotations.

AYailabIe
faster than

FAST!

Ask for the
HUDSON
CATALOG

— contains
complete data
on HUDSON
Standard
Closures
including MIL
types. Please
make request
on company
letterhead.

Hudson Tool & Die Company ° Inc
. 18-38 Malvern Street, Newark 5, New Jersey

See us at the R

Precision Metal Components for Electronios, Nucleonics, Avionics and Rocketry ; ENGINEERING §

BOOTHS 4408.!

Telephone: MArket 4-1802

Teletype: NK 1066
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MARCONI
INSTRUMENTS

for Electronic Measurement

VHF ADMITTANGE BRIDGE MODEL 978

Frequency range : 30 to 300 MC
*  Measures conductance : 0 to 50 millimhos, 429,
+ 0.1
- Mmssurcs capacitance : —40 to +40 puf, £+29%
+ 0.
(inductance measured as negative capacitance)
Features high-stability servo-controlled
conductance baiance system
This simple, casy-to-use instrument is a general- -purpose
VHF bridge particularly suitable for measurements on
unbalanced antenna  systems, coaxial transmission
lines, and distributed components in general, as well as
on a wide range of lumped components. Operating
in the range 30 to 300 MC. it fills the gap between
slotted lines and conventional RF bridges. It is arran-
ged for use with an external oscillator and detector.
both of which can be supplicd as optional accessories ;
alternatively a conventional VHF signal generator and
receiver may be used.

FM SIGNAL GENERATOR Model 1066A
Frequency Range : 10 to 470 MC, on fundamentals through-
out. 0.0025% short-term stability.

Direct-Reading Incremental Tuning : Stepped control up {o
+ 15 ke: continuousty variable from 0 to +-20 and 0 to +100kc.
Gutput Range : 0.2 pv to 200 mv at 50 ohms.

Modulation : FM deviation continuously variable and moni-
tored from 0 to 20 and 0 to 100 kc. Also AM up to 409,

Modulation frequencics, I and 5 ke. Rack mounting version,
Model 1066A/1, now available.

CARRIER DEVIATION METER Model 791D
Measures Deviation : 200 cps to 125 kc in four ranges ; exten-
ded down to 10 ¢cps using external readout.

Carrier Frequency Range : 4 to 1,024 MC, directhy calibrated,
Modulation Frequency Range : 50 cps to 35 ke.

Crystal Locking : ensures freedom from microphony. allows
measurement of FM hum and noisc in VHF and UHF
communication and broadcast transmitters.

Model 791D can be supplied for rack mounting.

% 2/ A
%2 % B
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Designers and Manufacturers of
AM & FM SIGNAL GENERATORS
AUDIO & VIDEO OSCILLATORS

FREQUENCY M:TERS - VOLTMETERS ?/*4 5
I R E s H o w POWER METERS - DISTORTION METERS 7
FIELD STRENGTH METERS |4
TRANSMISSION MONITORS 7

DEVIATION METERS - OSCILLOSCOPES
SPECTRUAM & RESPONSE ANALYZERS

BOOTHS 330.-03-05 Q METERS & BRIDGES

TEST SETS FOR MOBILE RADIO

SIGNAL GENERATOR Model 1064A/2 and TRANSMIT-
TER AND RECEIVER OUTPUT TEST SET Model 1065.
Self-contained portable instruments for field testing mobile
transreceiver sets. Signal Generator 1063A/2 provides RF
outputs of 30 to 50, 118 to 185, and 450 to 470 MC. with
FM deviation at 10 kc fixed «nd 0-15 ke variabie: 1F crystal
outputs at five spot frequencies, and also an AF output.
Test Set 1065 comprises an RF power meter and deviation
indicator for use up to 500 MC, a dual-impedance AF
power meter, and a multi-range voltammeter.

Q METER
Mode! 1245

Frequency Range: { ke
10 300 MC. Mcasures
Q: Sto 1.000: accuracy
50, at 100 MC.
Multiplier : -~ 09 to

2. Delta Q: 25-0-25.
Test Circuits: separate
LF and HF test cir-
cuits have ranges of 1
ke to SO MC and 20 to
300 MC. f apacitance
Range: 7.5 to 110 wpf
with 1-0-1 uuf incre-~
mental, for cither test
circuit: 20 to 500 upf
for LF test_circuit.
Shunt Loss: 12MQat 1
MC. 0.3 MQ at 100
MC. External Oscilla-
tors : Model 1247, 20
to 300 MC. Model
1246. 40 ke to 50 MC,
Maodel 1101, 20 cps 10
200 ke.

Model 1247

Model 1245

MARCONI INSTRUMENTS

111 CEDAR LANE, ENGLEWOOD NEW JERSEY
Telephone : LOvwell 7-0607

CANADA : CANADIAN MARCONI CO « MARCONI BUILDING - 2442 TRENTON AVE - MONTREAL 16
NMARCONI INSTRUMENTS LTD - ST. ALBANS - HERTS - ENGLAND

NG

200 ,(v,,/"%h,{ﬂv4r //// W
5 2 7

2,

7 /4 / 2 1
SO N7 7
2270 % 7% 7k
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engineers scientists

how can you measure the progress of a company?

Progress doesn’t just happen. It’s nourished Dby research
and development. The better the rescarch resources. the
greater the progress.

Apply this measuring stick to Collins. Over 259 of
Collins personnel are engaged in research and developrent.
Accomplishments include significant advances in Single Side-
hand, transhorizon and microwave communication systems;
space and missile electronics; high speed data transmission:
aireraft contmunication, navigation. instrimentation and con-
trol systems. Collins was the first 0 develop a radio sextant.
the first to bounce a radio message off the moon. Collins pio-
neered the development of airborne SSB equipment, and is
currently producing military global communication systeims,

Research and development doesn’t just happen! It,
too, must be nourished—Dby a constant stream of new ideas
from creative engineers and scientists.

And Collins needs additional talented. career-minded en-
gineers and scientists to sustain its rapid growth. You and

vour creative ideas could fill one of the many positions now
open. lach offers unlimited opportunity for growth and
advancement in vour profession.

Projects are both varied and challenging

Cedar Rapids—E. E’s and M. E.’s are needed for R& D
in airborne communication, flight control, navigation and
identification systems. gyvro svstems. missile and satellite
tracking and communication. antenna design, amateur radio
and AM broadeast. Basic research opportunities are open for
scientists desiring to work in the fields of advanced circuits,
solid state, antennas, propagation and advanced systems.

Dallas—E. E.’s and M. E.s with 2—5 years microwave
experience for R &D in microwave systems, radar, ECM,
antenna design, solid state switching, and ground support
test equipment.

Burbank—LExperienced engineers are needed for R&D

in high speed data transmission, test equipment design
and reliability engineering.

Plan now to talk to « Collins representative at the IRE Show

arranged. If unable to interview at this time. send your resume to: Mr. L. R. Nuss, Collins Radio Company,
Cedar Rapids, lowa; Mr. Ben E. Jeffrics, Collins Radio Company. 1930 li-Line Drive. Dallas 7, Texas; or

| For a personal, confidential interview, phone Mr. L. R. Nuss. PLaza 5-4580. A convenient appointment time will be

Mr. F. W. Salyer, Collins Radio Company. 2700 W, Olive Ave., Burbank, California.

|
|
IRE Show interviews — Collins will be interviewing in New York, Monday, March 21 through Thursday, March 24. |
|

COLLINS RADIO COMPANY e CEDAR RAPIDS,

(A
COLLINS
—

IOWA o

DALLAS, TEXAS » BURBANK, CALIFORNIA
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STATIC INVERTER
WAVE FORMS

D. C. VOLTAGE REGULATOR LOAD CHARACTERISTICS
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TAPCO GROUP

Thompson Ramo Wooldridge Inc.

CLEVELAND 17, OHIO

DESIGNERS AND MANUFACTURERS FOR THE AIRCRAFT, MISSILE,
ORDNANCE, ELECTRONIC AND NUCLEAR INDUSTRIES

ELECTRONICS « MARCH 11, 1960

100 200 300
OUTPUT POWER — WATTS

STATIC INVERTER—The Taprco inverter employs special logic and
power circuitry which generates the three-phase output shown in
the photograph at left. This technique of “synchronous switching”*

provides an output which is essentially devoid of 3rd and 5th

harmonics and their multiples as well as all even harmonics. Although
the resultant wave form can be used unfiltered in many applications,
a total harmonic distortion of less than 5% can be obtained with
a filter that is appreciably smaller and lighter than would be required
to filter a square wave. Special controlled rectifier output circuitry
provides both efficient voltage regulation and short circuit protection.
Switched mode operation throughout insures maximum efficiency

as well as minimum size and weight. *Patent applied for
PERFORMANCE DATA - Input Voltage d.c.: 18-31 vdc. Output Voltage
3-phase: 115 vac =1%, WYE or DELTA connected. Output Power: 500 VA.
Power Factor: Unrestricted. Output Frequency: 400 cps *=0.02% standard
*+0.0001% where required. Distortion: Less than 5%. Maximum ambient at
full load: 125°C. Wave Form: Sine wave. Short Circuit Protection: Limits to
300% rated current. Efficiency Full Load: 85%. ENVIRONMENTAL DATA
Vibration: 10g through 3000 cps. Shock: 40g. Acceleration: 12g for 5 minutes.
Temperature: -55°C to + 125°C. PHYSICAL DATA—Envelope Dimensions
Including Fins: 4.5” x 9” x 10", Weight: 25 Ib.

VOLTAGE REGULATOR —This regulator utilizes a pair of silicon
controlled rectifiers in a full-wave, buck-boost configuration. By
means of a fast response magnetic amplifier, this circuit simultane-
ously-provides efficient voltage regulation, transient elimination, and
short circuit protection. A stable internal d.c. reference in conjunc-
tion with the magnetic amplifier provides the necessary control to
maintain an output voltage constant to within = 0.7%. Efficiency
of over 90% is obtained with d.c. input voltage variations as high
as 22 to 30 vdc.

PERFORMANCE DATA = Voltage Regulation (Under worst combination
of load, environment, input power): =0.7%. Input Voltage d.c.: 22-30 vdc.
Output Voltage d.c.: 28.3 =0.7%. Input Voltage a.c.: 115v =5%, 2000 cps
*+1%. Output Power: 350 watts. Output Ripple: 15 mv peak to peak. Effi-
ciency Full Load: 90%. Transient Protection: Will absorb up to 46 volts peak
at the d.c. input terminals. Short Circuit Protection: Current limited to 300%
rated current. Qutput Impendance: .02 ohms d.c., 2 ohms 10 cps to 40 kc.
ENVIRONMENTAL DATA—Vibration: 10g through 3000 cps. Shock: 40g.
Acceleration: 12g for 5 minutes. Temperature: ~65°F to + 165°F. PHYSICAL
DATA — Size: 3" x 4” x 6”, Weight: 5.3 lbs.
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LEADS THE
INDUSTRY IN -

ULTRA-HIGH-POWER
DUPLEXING

with both GAS DISCHARGE
and FERRITE DUPLEXERS

Selecting a duplexer for high-power applications
involves consideration of peak power,

average power, transmit loss, receive loss,
expected life, and versatility of operation.

All Microwave Associates high power gas
duplexers utilize special window structures for
optimum switching efficiency without sacrifice
in low-level loss characteristics. These windows
insure reliable, long-life performance. Both our
gas and ferrite duplexers may be operated over
very broad bandwidths at the common
microwave frequencies.

Exceptionally complete ultra-high-power design
and test equipment is utilized by our Research
and Production Departments. Each duplexer

is fully tested at maximum rated power

before shipment.

We have extensive experience in designing

and manufacturing high-power duplexer devices
and are interested in working on newest
ultra-high-power applications. We are now
developing ultra-high-power duplexers for more
efficient switching at UHF, L, C, and S bands.

Our Applications Engineers would like to discuss
the future of high power duplexing with you.

Frequency Duplexer Average Transmit *Receive J
Band Type Power Loss (max.) Loss (max.) Bandwidth
Gas 5 Mw 300 Kw 0.4 db Tunable T
UHF 7 icrowave
0.1 db 0.4 db :
et ol iy Associates duplexers
L Gas 25 Mw 50 Kw 0.1 db 0.5 db incorporate low-loss,
Gas 6 Mw 30 Kw 0.1 db 0.7 db lqng."fe' receiver
8 Ferrite 3 Mw 5 Kw 0.5 db 0.9 db protectors which
Gas 5 Mw 5 Kw 0.1db 0.7 db guarar;?ee nyStal_d
Cc . protection over wide
i g 0.3db 0.8 db 10% Nominal
Ferrite 5 Mw 7.5 Kw % temperature ranges
x Gas 500 Kw 500 W 0.2db 1.0db and under extreme
Ferrite 1 Mw 1 Kw 0.3db 0.9db environmental
Gas 150 Kw 150 W 0.2 db 1.0 db conditions.
Kq Ferrite 150 Kw 15 W 0.3 db 0.9db !
Ka Ferrite 75 Kw W 0.3db 1.1db 4% Nominal

*The duplexer receiver loss includes the loss due to receiver protector TR tubes..
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Visit us at IRE Booth 2301-2303

At each frequency band of the
microwave spectrum, Microwave

Associates has devices for efficient

“switching of high power,

e
MICROWAVE ASSOCIATES, INC.

BURLINGTON, MASSACHUSETTS
Western Union FAX-TWX: Burlington, Mass., 942 « BRowning 2-3000
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See us March 21-24 at the I.R.E. Show/Booths 1619-1621

BOURNS
TRIMPOT®

WITH
BUILI-IN

TEMPERATURE
STABILITY

Stable settings under extreme temperature conditions is
an outstanding feature of the Trimpot® potentiometer. This thermal stability is built-in through all phases of design and production—

MATCHED COEFFICIENTS OF THERMAL EXPANSION

Resistance wire and mandrels have matched coefficients of thermal
expansion to reduce the “strain gage effect.” Linear expansion rates
for the mandrel and wire match so closely that the temperature co-

efficient value for the entire wirewound element approximates that of
the wire itself. i

e ==

AR ER IR R TR AN
[

—

— 2

EXCLUSIVE SILVERWELD® TERMINATION

Silverweld is an actual metal-to-metal fusion of element wire and
external terminal. In doing away with mechanical or soft-solder joints,
Bourns eliminates potential hot spots thus extending the potenti-
ometer's temperature range. The fusion of the Silverweld terminal to
many turns of wire on the resistance element avoids the problem of

single wire termination. Silverweld is virtually indestructible under
thermal stresses.

Specify Trimpot — the original leadscrew -
actuated potentiometer with rellabmtf on
which you can depend. 20 basic models —
4 terminal types —3 mounting styles.

THERMALLY STABLE CERAMIC MANDRELS

Bourns takes advantage of high thermal stability of ceramic materials
for element mandrels. Today, all Bourns Trimpot ?otentiometers pro-
vide thf improved performance and reliability afforded by ceramic
materials,

S >

{ )

EXCLUSIVE TENSION CONTROL EQUIPMENT

Bourns has developed specialized winding equipment that provides
constant and precise control of wire tension during winding operations.
“Necking'" of the wire or resistance-altering stresses never occur.
Instead the wire remains uniform—well able to withstand temperature
variations with no appreciable change in resistance.

B
o g2 4 e

BOURNS, INC., TRIMPOT DIVISION
G1I35 MAGNOLIA AVE , RIVERSIDE, CALIF,

FLANTS: RIVERSIDE, CALIF, AND AMES, IOWA

Write for new Trimpot summary brochure and list of stocking distributors,

Exclusive manufacturers of Trimpot®, Trimit® and E-Z-Trim®. Pioneers in transducers for position, pressure and acceleration.

ELECTRONICS - MARCH 11, 1960
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IMMEDIATE DELIVERY. . .

From Our Stock

senes 20

LB Miniature Power Relays

(/

*20 Ampere Per Pole Rating —
250,000 operations minimum,

*Requires only abou?
2 watt per pole

4,

High Speed Relay §.P.D.T., D.P.D.T., and T.P.D.T. 6V-110V, D.C. and 6V-230V, A.C.

@ Available “OFF THE SHELE" in various combinations

of voltage and contact arrangements including . . ,

« » . Plastic cover with octal plug-in (10 amp. per pole)

+» .Hermetically sealed — octal plug-in and solder terminals

.« .Heavy duty screw terminals (30 amperes per pole)

Wnite for Dree literature and our Relay Catalog

Check specifications and prices of these Miniature Power Relays. KURMAN
RELAYS for most of your applications are available from us in prototype
or production quantities at factory prices, saving you time and money.

ORDER FROM OUR STOCK AT FACTORY PRICES

World’'s Largest Distributor Stock
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ESAKI DIODE

(TUNNEL DIODE)

INVENTED BY
Dr. ESAKI

S O INY

Now Available
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Don’t miss this special report at the IRE Show...

NEW DEVELOPMENTS IN
HIGH-TEMPERATURE DIELECTRICS

A comprehensive lecture-demonstration
by the engineering staff of Mycalex Corporation of America

] i

— Time—3:_15 P. M. Daily
Place—FRANCE ROOM
N . ~Floor 2M, N.Y. Coliseunr
' Dates—-March 21-24 (/nc/usive)
o/ - Ad}mssnon —By Invitation ONLY

Just a few of the highlights featured at the Mycalex Corporation of Ame:
demonstration will include: applications, engineering problems and sc
REGISTER tions in high-temperature dielectrics illustrated with special color sli
showing:
e MYCALEX® glass-bonded mica
* SUPRAMICA® ceramoplastic

e SYNTHAMICA® synthetic mica

—complete with materials and component samples. This will be follov
by a discussion period during which questions will be answered by

Mycalex engineering staff. For your personal invitation, register in :
vance at the Mycalex booth No. 2729-2731, 2nd Floor, IRE Show.

in advance at
MYCALEX BOOTH
No. 2729-2731

2 g 1y

General Offices and Plant: 220 Clifton Blvd., Clifton, N
I YCA L E x Executive Offices: 30 Rockefeller Plaza, New York 20, N.

RPORATION OF AMERICA

World's largest manufacturer of glass-bonded mica, ceramoplastic and syathetic mica prod
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4,000 AND 1 WAYS

TO DESIGN BETTER ELECTRONICALLY...




GOOD ELECTRONIC DESIGN

always starts with having the correct com-
ponent for each circuit requirement. And
when you select that component from the
more than 4,000 CAMBION Guaranteed
Electronic Components, you add the better
design factor . . . reliability.

With CAMBION Components you can

build more stamina into your present de-
signs — or improve those still on the
boards. CAMBION guarantees the same
identical high quality in every component
— whether in small lots for research and
development, or lots of 1,000,000.
CAMBION's advanced engineering and

497 DIFFERENT TERMINALS IN 33 STYLES

Complete line of solder terminals for swage-mount-
ing, thread-mounting, and press-mounting. Single,
double, and Feed-through, double-
ended, hollow, and split types. Held to extremely close

triple-turrets.

tolerances. Cross-section checks assure proper plating
on all significant surfaces. CAMBION Swaging Tools
assure fastest, most-efficient assembly.

Wide variety of insulated terminals in stand-off and
feed-thru types with ceramic, Teflon*, or phenolic in-
sulation. Teflon types press-mount. Also available with
internal ond external mounting threads, and as rivet
types. All function over a broad humidity range. Volt-
age breakdown tests assure proper ratings.

*0U PONT REG. T.M.

102 COIL FORMS WITH 1352 VARIATIONS

Compact, standard slug-tuned types . . . horizontal
and vertical models with forms of ceramic, paper
phenolic. A style to meet every requirement of printed
and conventional circuits. Ceramic threaded-stud types

available with Perma-Torq® positive-lock tuning.

Shielded types in single- and double-tuned models. All
types available wound to customer specifications. Kit
containing 3 each of 5 popular types of CAMBION
coil forms with silicone-fiberglas collars, Perma-Torq
lock, and ring terminals.

i

-X

Jo
T

—

35 TYPES OF PLUGS AND JACKS

A diversified range of standard and miniature con-
nectors for solder and crimping assembly in conven-
tional and printed circuit work. All jacks have solid
front compression spring and floating ‘D" key for

positive connections and lasting, low-resistance con-
tact. Insulated types with red, black, or natural nylon
sleeves. Brass plated with bright alloy, nickel, or gold.



manufacturing facilities make that guar-
antee possible. Made from certified ma-
terials, all CAMBION Components are
given rigorous electrical, mechanical, and
environmental tests . . . carefully meas-
ured for dimensional accuracy. Under
careful quality control methods all the

way, they're superior products well quali-

fied to meet today's demanding design re-
quirements. For complete details write for
Catalog W600, CAMBRIDGE THERMI-
ONIC CORPORATION, 437 Concord
Avenue, Cambridge 38, Massachusetts.

“Quality that Follows Through”

from Prototype to Production
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42 TERMINAL BOARDS IN 5 DIFFERENT MATERIALS

:

Battery
Holders

Binding

[L Pasts

Capacitars

Chokes

i

Cails

_p> At

i |

Coil Forms

Dial Locks

Standard all-set, miniature all-set, and custom-built glass epoxy, melamine glass, and ceramic. Scribed for il
. . b . . . . ==
models for conventional and miniature applications. convenient separation. Standard ceramic boards avail- 3
Available in cotton-fabric phenolic, paper phenolic, able in 6 sizes for high temperature applications. Diodme‘edai;;
Ferrules
v/' —
h / y
B & — U
J'] kg ’/ ﬁ Hondles
, —SexZa |
,’;-: "-’ Hardware
d T ic
2 Z ||l
tnsulated
Terminals
32 COILS 43 CHOKES 9 CAPACITORS 0 ‘IE:‘
A broad family of standard wound coils (regular Custom-wound types in any quantity are available to Tm_,,p
and new shielded types) and chokes covering a wide meet specific needs in printed and conventional circuits. Jacks and
range of inductances minimizes need for “‘specials.” Subminiature capacitors with advanced design tun- Lo
Rated in preferential values with color coding. Wound ing that permits wide capacity ranges. Supplied com-
on ceramic, paper phenolic, or molded phenolic coil plete with single mounting studs and lock for tuning
forms. All windings varnish impregnated. Studs on element. Fixed stand-off types also available with NIk
. ceramic forms securely mounted by special CAMBION capacity elements epoxy-embedded for maximum @ ﬂﬂ

process. Ten-coil development kit available with over- resistance to moisture. o,

. o noos
lapping inductance ranges from 2 uh to 800 uh. ===
Terminals

«

#— Terminal

ﬁ Baards

Tube

Clamps



39 DIFFERENT DIODE CLIPS

Spring-loaded and spade types. Positive-gripping clips with
a wide range of applications for component mounting in con-
ventional and printed circuits. Screw-stud or rivet-mounted types.
Teflon® type for press-mounting. Stand-off or feed through
design. Spring-loaded types take wire from .069” to .085”
diameter. Spade types take pins from .005” to .080” diameter.

==
jr—

o

s Bh—
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HANDLES IN 36 TYPE-AND-FINISH COMBINATIONS

Fixed, full-folding, and 90° folding ty pes. Adjustable (telescop-
ing) and oval types. Stainless steel and aluminum. Brass, plated
as specified. Handles buffed before plating for long lasting,
high luster. Custom made handles on request. Special packaging
gives positive protection until used . . . you start with a perfect

finish,

KNOBS . .. BATTERY HOLDERS . . . HARDWARE

Guaranteed quality too in the vital panel “‘sundries.”” Kollet
knobs, molded from Tenite !l with black satin finish. Snap-in caps
available in 9 coded colors. With or without skirts. Arrow in
skirt is optional. Mercury battery holders for 1to 5cells. . . with
positive locking device. Also a complete line of binding posts,
thumb screws, brackets and stand-offs.

ALL COMPONENTS MEET OR SURPASS THESE GOVERNMENT SPECIFICATIONS

MATERIALS

Aluminum. . . QQ-A-365a Comp A, T3; QQ-A-268, T4
Berylhum Copper .............................. QQ-C-530
Brass. . Y .. . .QQ-B-626a, Comp 22, V2 Hard
Ceramtc . «JAN-1-10, Grade L-5

Glass- Cloth Epoxy GEE . .MIL-P-181778B

Glass-Cloth, Melamine- GMG . MIL-P-150378
Glass-Cloth, Silicone — GSG.. . MIL-P-997B
Nylon 101. MIL P 17091 B, Type Il
Phenolic, Coﬁon FGbI’IC — FBE .MIL-P-150358B
Phenolic, Nylon-Fabric — NPG MIL P-150478B
Phenolic, Paper-Basn — PBE, PBG . .MIL-P-31158B

. .QQ-P- 330 Grcde A Sprlng Temper
. .QQ-5-633b, Grade FS-1010
QQ-S 763b, Class 7, Type A

5 -MIL-W.583A

QQ W 423 Comp FS-302

Phosphor Bronze..
Steel, Cold Rolled..
Steel, Stainless..
Wire, Copper..
Wire, Stainless Steel

FINISHES

AlUMITEEL e ioloetolels o o oo o ololel o slolelolelelslelels elolelelsielelsl o MIE-FE1407.2
Anodized.. . .MIL-A-8625A
Black Oxlde -MIL-F-495A
Cadmium.... QQ P 4160 Type lI (Clear Chromate) Class B
Electro-Tin. . 5 q MIL-T-10727, Type I!

COMPONENTS

Capacitors, Fixed, Ceramic Dielectric..ceuee.... MIL-C-11015A
Coils, RFu eevevenivenressaecencennanenensss .MIL-C-15305A
PLATINGS

Gold . . MIL-G-14548
Nickele oo et eroeeeeeoeosonnennoenennnns QQ N 290, Type VI
Silvereeeeeecenn. . .46P5 (Ord) MIL-F-14072, QQ-S-365
Tin-Lead Solder 5 . +MIL-F-14072
Varnish. . -MIL-V-173A
GENERAL

Environmental....eeeeeievieeneeeeeceescscsssee . MIL-E-5272
Sl itE)o oo 0o 00 00 006 00 00 00 60 06 0o 86 00 06 06 0o LS DR U
TSt eeeeeeereeneceoscncecensoscenesessosss MIL-STD-202A
Treatment. e ce e veeeeeeececssecoosonssceesssse e MIL-T-152

CONtroleeeeee cevevnoeseessscosnssecssensssse s MIL-E-5400A
CAMBRIDGE THERMIONIC CORPORATION
~N1
AM BIONE

THE GUARANTEED ELECTRONIC COMPONENTS
437 Concord Avenue, Cambridge 38, Massachusetts



i)
-
—
=
[
D

TR R R AR DA DR R R VR VA VRVAD A AVAUSVETRVAVEVAV R B ALS | AVAVAVAUAUCZ

¢
G

A

["
L5

= s
- =
= . s
— =
= Your Once-A-Year Opportunity =
=

= [o Tour The World

2 O 1our € YOI

= ?
= “Where 1 w Is Today”
2 ere 10moIrTo S 1044y ;

E
= NEW YORK IRE CONVENTION—MARCH 21, 22, 23, 24 5
fj -
'é }
= — D =
> >
= =,
= . . =
= Plan your convention schedule to take full advantage of the =%
; technical sessions and exhibitor displays =
l,-; ‘When a technical conference of the scope of the IRE Convention comes around,your time becomes
£ even more valuable. There is so much to see and learn, so much demanding cvery minute of your ,
ég_ time — this year more than 200 technical papers and the displays of 950 exhibitors. We believe /
é that this is a major opportunity for you to improve your knowledge of the state of the art. >
= We will not indulge in active technical recruiting =
- during the convention '
‘; If personal reasons dictate that you change positions at any time during the year, we maintain ..
= permanent offices where you may discuss your interests with members of our Research and A
= Engineering Staff. 7
é MR. GARRETT SANDERSON MR. SHELDON HIRSCH MR. JOSEPH MULLIGAN

Y 111 Eighth Ave. 336 No. Foothill Rd. 1135 W. Fullerton Ave,

- New York 11, N.Y, Beverly Hills, Calif. Chicago, 1llinois ;
:_ WAtkins 9-3176 BRadshaw 2-0661 LAkeview 5-7770 7
= A
= LITTON INDUSTRIES =
. L
‘:: Electronic Equipments Division =
- Beverly Hills, California =
= =
V- -
- -
= EENC o7, m— s
é Litton Industries is among the country’s 500 largest industrial organizations. It is active in the fields ::
i of inertial navigation and control equipment, communications, business machines, electron tubes, =
} microwave equipment, radar, countermeasures, and industrial and military computation and data- ::
‘:.; processing equipment and systems. Facilities of the Electronic Equipments Division are located in =
- the suburban Los Angeles area. -7
— -,
'; . . . . R'
\} See examples of Litton’s technological versatility, and take your choice of new-product literature, at ';':
- our booths: 1610-1618 and 1709-1717. If you are fascinated by exercises in deductive logic, pick =
‘=_ up a copy of “Problematical Recreations.” o2
-~ @
P -
3 =
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NOW W #cwtine FOR ALL
IMPEDANCE MEASUREMENTS

S-band Slotted Line

Sperry now has a brand new line of
impedance measuring devices, the
most up-to-date and completely inte-
grated in the microwave field.

Regardless of the frequency in which
you are working, there is a complete
set of Microline impedance measuring
instruments available.

Each instrument has been thoughtfully
designed with accuracy and ease of
operation in mind. The slotted line

represents the ultimate in accuracy . . . Universal Carriage 21A1 $175
the probe was designed for conven-
ience . . . and the 29A1 includes the Slotted Sections . 21C1* $100
finest proven features of SWR Indi- 21X 1* $90
tors.
cotors . 21U1*  $100
The instruments of this complete line
are perfectly coordinated to work with Slotted Lines 2181 $450
each other; however, they may be 21L1 (special order)
used separately with other units.
Probe 21B1 $125
SP Y SWR Indicator 29A1 $200
*To be used with Universal Carriage 21A1

SPERRY MICROWAVE ELECTRONICS COMPANY, CLEARWATER, FLORIDA + DIVISION OF SPERRY RAND CORPORATION
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Precision Is The Standard At Coors

Miniature Tube Envelopes

Tube Envelopes

Coors makes high strength ceramic envelopes to
extremely close dimensional tolerances and in a wide
range of sizes for use in modern electron tubes. Cer-
tain of the Coors ceramic compositions were developed
specifically to meet the rigorous operating conditions
and reliability requirements to which high power, high
frequency tubes are subjected.

Illustrated here is one of the miniature ceramic
envelopes in regular production. Coors regularly pro-
duces many other sizes up to 10” 0.D. Larger sizes can
be manufactured.

Coors ceramics have outstanding electrical and
physical characteristics. These properties are not
affected by high outgassing or high operating
temperatures.

At the IRE Show!
Coors Beryllium Oxide Ceramic

Coors is now in regular production of beryllium oxide
ceramic. This new ceramic material has outstanding refrac-
tory and nuclear properties. It has better resistance to
thermal shock than most other ceramic materials and con-
ducts heat better than any other ceramic material. A good
electrical insulator at elevated temperatures, these com-
ponents are meeting the many advanced needs of the elec-
tronic industry. See this Coors ceramic material at the
IRE Show or write for new data. Booth 4005.-6

Micro-Module Wafers

The hottest news in extreme miniaturization of
electronic equipment is the micro-module-——an amaz-
ingly small combination of sub-miniature electronic
circuit components. The fundamental unit of a micro-
module is the high alumina ceramic base plate—a tiny
ceramic wafer, approximately 0.300” square x 0.010”
thick. Upon this is deposited or metalized a component
of a circuit—a resistor, capacitor, transistor, diode,
etc. The micro-module is a combination of several of
these elements in a small space to serve a specific cir-
cuit function—amplifier, oscillator, etc.

Coors is manufacturing these precision wafers in
large quantity production runs for several manufac-
turers working on the same project. Coors holds all
dimensions of the tiny ceramic wafer to extremely
close tolerances so that the micro-elements produced
from them are entirely interchangeable from manu-
facturer to manufacturer .

-

Ceramic-to-Metal Standard Terminal Insulators

Standard Terminal Insulators

Coors furnishes standard terminal insulators—
available from stock—in various ratings and, also, can
manufacture custom made insulators to meet your
specific requirements. In the range of standard sizes,
metal parts are bonded to the ceramic by Coors High
Temperature Metalizing Techniques, thus producing
strong hermetic ceramic-to-metal seals. The result is
standard terminal insulators available for a wide range
of requirements—insulators that have superior elec-
trical and mechanical characteristics. Production is on
a large quantity basis—you do not pay a premium for
high quality, precision terminals.

COORS PORCELAIN
COMPANY

600 Ninth Street, Golden, Colorado




Readout Counter used
in Tape Preparation for
Machine Tool Control

A Veeder-Root Series 1538 Remote Data Readout Counter
provides tape feed control for the motorized tape punching
unit of the new Potter & Johnston Tape Control System.
The tape punch is used to program machine functions on
P & J Automatic Turret Lathes. The counter automatically
controls the amount of tape feed required for each turret
face involved, and stops the tape at preselected address
points. When the correct address point is reached, a com-
bination of holes representing the machine command is
punched into the tape. Counter is automatically reset for
each turret face.

POSITION

Servo Repeaters
Drive Counters
to Indicate
Lineal Motion™

One of the ways to take
advantage of digital read-
out for indicating and
recording information at remote points is through servo
repeaters. Applications in aircraft, for altimeters, naviga-
tional displays and similar instrumentation, suggest many
other opportunities to use counters for more positive indi-
cation and control. A typical “‘system’ is shown here where
a counter is used for indicating nuclear reactor rod posi-
tion. The servo repeater and counter actually form one
packaged unit, and the
whole device can be pot- i
ted for environmental pro- -
tection., When used to
drive counters, the servo HBHg
gear ratio is best selected o

to provide full scale
travel of the counter
for one revolution
of the control
transformer

shaft.

N

A

\.
Typical servo repeater/counter device AN Output shaft

that converts synchro data to digital readout. to counter

Let Veeder-Root help you make Counters do more!
Extensive design experience and precision production tech-
niques make it possible for Veeder-Root to help you solve
a wide variety of digital, readout, control and recording
problems with counters — from the simplest ratchet to
advanced readout and navigational devices. Send for in-
formation on specific applications or contact your local
Veeder-Root Counting Engineer.

*Reprinted from CONTROL ENGINEERING June 1959, Copyright© 1959 by McGraw-Hill Pub. Co.,
Inc. Allrights reserved.

92 CIRCLE 94 ON READER SERVICE CARD

Veeder-Root Readout Device
This is the basic series of Remote Data Readout
Counters. Some are available for standard applica-
tions. or design variations will be submitted based
on requirements. They function basically as analog

to digital converters. W i X

Series 1538/electrically actvated/
manual reset, Speed
1000 epm, 3 or 5 figure

3

&

b I S TN SR e W S

Series 1538/ electrical reset/ ’
electrically actvated. Speed
1000 cpm, 3 or 5 figure

i ==
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Series 1606/mechanically act
reset standord; bi-directional
(non-reset) available. Speed
5000 cpm, up ta 5 figures

Veeder-Root

HARTFORD 2, CONNECTICUT

Tz Nome that Gounty®

New York ¢ Chicago s Las Angeles ¢ San Francisco ¢ Seattle
St. Lovis ¢ Greenville, $. C. ¢ Altaona, Pa. ¢ Montreal

Qffices and Agents in other principal cities
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FROM SPARK THROWING.

Sorensen has the voltage forit...
from 600,000 volts to 3 volts,

Sorensen precision controlled
power is making a tremendous
variety of jobs easier in scientific
and industrial labs, in equipment
design departments, on production
lines, and in armed forces
establishments.

Whatever your power-supply,
line-voltage-regulator, or
frequency-changer requirement,
let your Sorensen representative
tell you about the Sorensen line.
You'’ll be shopping from the
largest offering of standard,
off-the-shelf controlled power units
in the country. If you're a careful
“spec-checker,” you'll see that
Sorensen is setting standards

for the industry.

Incidentally, Sorensen application
engineers are always glad to
discuss with you your specific
requirements. Sorensen &
Company, Richards Avenue,
South Norwalk, Conn.

Series Q . . . just one selection from

the most comprehensive power-supply

line on the market.

¢ 15 models

e Qutput: 6, 12, or 28 vdc, adjustable,
approx. =25%

¢ Regulation: As close as =0.05% for
line and load combined

o Power capacities: To approx. 200 watts

* Response time: 50 microseconds

® Ripple: Al models below 0.02%;
most below 0.01%

Input: 105-125vac, single-phase,

50/60 cps (can be used on 400 cps).

Write for data sheet DC290.

Soneinsen

A SUBSIDIARY OF RAYTHEON COMPANY

CONTROLLED POWER PRODUCTS

... the widest line lets you make the wisest choice
Visit the Sorensen Booth at the IRE Show—March 21-24
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STABILIZED
MICROWAVE
SIGNAL
GENERATORS

ULTRA STABLE
VARIABLE FREQUENCY
VERSATILE

Microwave signal sources with high rf stability...
for test, research, inspection.

Model 300
INEXPENSIVE
Portable
Self-contained
Short-term stability —
1 partin 108,

10 mw power output for low power applications.
Offers many features found only in much higher-
priced instruments,

Model 500

EXTREME STABILITY
HIGH POWER

HIGH RELIABILITY
MODERATE COST

500 mw power output for maximum flexibility. The
unexcelled frequency stability:

short-term deviation — 1 part in 108

long-term deviation — 1 part in 108
-+ - is achieved with a high-gain dc¢ amplifier, and
patented AFC discriminator.

Models 300 & 500 operate at 8.5 to 9.6 Kme/s. Also
available — units at K, C and 8-bands. Full year’s
warranty on all instruments. Write for complete
information,

See us at IRE — Booth 3007

Aot b,

294 Centre Street * Newton 58, Mass. * Telephone WO 9-8890

.
Representatives in principal cities of U.S. and overseas.

96 CIRCLE 96 ON READER SERVICE CARD

KESTER
SULDERFURMS

BIG STEP in

% PRODUCTION
A\ COST-CUTTING!

Preformed solder,
all shapes and sizes
enginecred to your
needs; rings, wash-
ers, discs, coils, pel-
]ets others. Flux
filled or solid types, #
all alloys including
rare metals.

Write for free
sample assortment
and engineering detail,

KESTER SOLDER

COMPANY
4204 wirightwood Avenus
Chicago 39, Ilkinois
Newark 5, New Jersey
Anahelm Cahfornia
Blanllovd Canada

OVER 61 YEARS'
EXPERIENCE

CIRCLE 167 ON READER SERVICE CARD

Wlaeleazsar Plastic Products
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BLACK NYLON BLACK NYLON BLACK NYLON WEDGE 1OCK
CABLE CLAMPS SNAP CLIPS HALF CLIPS BAND CLAMPS

PERFORATED BLACK  TEFLION CABLE  ETHYL CELLULOSE THREADED NYLON
NYLON STRAPPING CLAMPS CABLE CLAMPS ROD
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MOLDED BLACK BLACK NYLON BLACK NYLON D" WASHERS
NYLON SCREWS CAP NUTS WASHERS

WRITE FOR FURTHER DETAILS, SPECIFICATIONS AND PRICES

COMPANY
5701 Northwest Highway e Chicago 46, lil,
CIRCLE 168 ON READER SERVICE CARD

CIRCLE 97 ON READER SERVICE CARD 97>



MONSANTO SILICON NOW IN ROUND-THE-
CLOCK PRODUCTION FROM THIS NEW PLANT

Now on-stream day and night—Monsanto’s
new custom-engineered plant near St. Charles,
Missouri— turning out semiconductor-grade
SILICON.

Check into the form of Monsanto SILICON that
best meets your needs:

Float-zone-refined single-crystal SILICON . ..
(a) doped to desired resistivities of either “p”
or “n” type and having high lifetimes (b) un-
doped high-resistivity (greater than 1,000 ohm
cm.) “p” type with lifetime of more than 200

microseconds.

Polycrystalline SILICON . .. (a) rods designed
for float-zone refining and capable of making

€C_7

single-crystal silicon of high-resistivity “p

type, or of being doped to desired levels of “p”
or “n” type resistivities (b) billets with ultra-
low base boron content for growing high-quality

crystals.

To be certain you keep up to date and have all
the information you need about Monsanto’s
semiconductor-grade SILICON, just write:
Monsanto Chemical Company, Inorganic Chemi-
cals Division, Dept. Si-1, St. Louts 66, Missourt.

SILICON

See us at the IRE show, Booth 4026-27




from the industry’s widest selection . ..
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From the Wide Line of Mallory Tantalum Capacitors .. . Nine Miniature Tantalunfs
Cupuéily *W. Volts DC Temperature Body Body
Type Description Range Rating ot 85°C Rornge Case Style Length Diamefer
HAT Pellet Anode 1-10 mfd. 16-1V. —20 to Metal Case 210" max. .070” max.
Liquid Electrolyte +-65°C Axial Leads
Insulated Case
TAS Peliet Anode .33-330 mid 35-6V. —80 to Metal Case 250" to 125" to
Solid Electrolyte +-85°C Axial Leads 750" 341"
TAM Pellet Anode 4.7-56 itc. 25-6V. —55 to Dip Coated Resin .188” RiSE
Solid Electrolyte +85°C Upright Mounting _ square
STNT Pellet Anode 4-40 mid. 50-3V. — 55 to Metal Case .250” 1457
Liquid Electrolyte +-85°C Axial Leads
TNT Peltet Anode 8-80 mfd. 50-3v. —55 to Metal Case 37(5F LIS
Liquid Electrolyte +85°C Axial Leads
TAP-1 Pellet Anode 2-30 mifd. 90-6V. 55 to Metal Case .500” .238”
Liquid Electrolyte +-85°C Axial Leads
TAP-2 Pellet Anode 11-140 mfd. 90-6V. —55to Metal Case 660" 2387
Liquid Electrolyte +-85°C Axial Leads
TAP-3 Pellet Anode 30-325 mfd. 90-6V. —55 to Metal Case 875" .238”
Liquid Electrolyte I +-85°C Axial Leads
M 2 Pellet Anode 11-140 mid. 90-6V. —55 to Metal Case .500” 287"
Liquid Electrolyte +150°C Axial Leads (Body)
484"
{Flange)

WVDC at 65° for HAT

98 CIRCLE 98 ON READER SERVICE CARD
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Tantalums...

Tiny in everything . .. but performance

When miniaturization squeezes your circuits . . . and you need smaller
and smaller tantalum capacitors, look to the broad Mallory line for just
the right sizes to fit your tightest space requirements. Tiny in every-
thing but performance, Mallory miniature tantalums will meet all your
needs for ratings, mountings and service.

Mallory pioneering has developed a complete line of miniature tanta-
lums. For instance, there’s the encapsulated Type TAM . .. an ideal
space-saver for printed circuits. Metal-cased, axial lead types range in
size down to the micro-miniature Type HAT, the smallest metal case
capacitor made. Other liquid and solid electrolyte types cover a broad
range of capacity and voltage ratings. Type M2—for 150°C service—is
a miniature version of the high temperature tantalums pioneered
by Mallory.

Including the miniatures, there are 16 types of Mallory tantalums to
choose from—ranging up to the high-capacity types for 200°C service.
In life tests and actual service, they’ve been proven unequalled for
stability of capacitance, equivalent series resistance and low leak-
age values.

For expert consultation on your circuit requirements, see your Mallory
capacitor specialist . . . and write today for technical data on the
Mallory tantalum line.

... And Seven Others

TAF: foil anode, 85°C rating, .25-440 mfd.

XTK: small case, 175°C rating, 2-70 mfd. XTH: 200°C rating, 7-240 mfd.

XTM: small diumeter, 175°C rating, 4-140 mfd. XTV: high capacity, 175°C rating, 18-1300 mfd.
XTO: 200°C roting, 7-240 mfd.

Immediate Delivery on All 16 Types

XTL: smallest 200°C rating, 3.5-120 mfd.

Mallory Capacitor Company
Indianapolis 6, Indiana
a division of

P.R.MALLORY & CO. Inc.

See Mallory Capacitor Company for a complete line
of aluminum electrolytics, tantalum capacitors and motor capacitors

5y @ &
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Order Tantalum Capacitors

FROM STOCK

at these

MALLORY

Industrial Distributors

Baltimore, Md.

D & H Distributing Co.

Radio Electric Service
Binghamton, N.Y,

Stack Electronics
Boston, Mass.

Cramer Electronics, inc.

DeMambro Radio Supply Co.

Lafayette Radio
Buffalo, N.Y.

Wehle Electric

Sunset Electronics Div.

Camden, N.J.

General Radio Supply Co.
Chicago, !ll.

Allied Radio Corp.

Newark Electronics Corp,
Cincinnati, Ohio

United Radio
Cleveland, Ohio

Pioneer Electronics
Dallas, Texas

Engineering Supply Co.
Dayton, Ohio

Allied Supply Co.
Denver, Colo.

Denver Electronics
Detroit, Mich.

Ferguson Electronic Supply
Downsview, Ont.

Alpha Aracon Radio Co.
Fords, N.J.

Atlas Electronics
Houston, Texas

Harrison Equipment Co., Inc.

Lenert Company
Indianapolis, Ind.

Graham Electronics
Los Angeles, Calif.

California Electronic Supply

Kierulff Electronics, Inc.

Radio Product Sales
Minneapolis, Minn,

Northwest Rodio
Montreal, Que.

Canadian Electrical Supply Co.
Mountainside, N.J.

Federoted Purchaser, Inc.
New York, N.Y,

Harrison Radio Corp.

Harvey Radio Co., Inc.

Hudson Radio & TV Corp.

Lafoyette Radio

Terminal Electronics
Qakland, Calif.

Elmar Electronics, Inc.
Palo Alto, Calif.

Zack Radio Supply Co.
Pasadena, Calif.

Electronic Supply Corp.
Pittsburgh, Pa.

Radio Parts Co.
St. Lovis, Mo.

Olive Electronics
Tampa, Florida

Thurow Distributors, Inc.
Toronto, Ont.

Electro Sonic Supply

Wholesale Radio & Electronics
Tucson, Ariz.

Standard Radio Parts
Tulsa, Okla.

Engineering Supply Co.
Washington, D.C.

Electronic Industriol Sales
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See these new Raytheon Product

FRGE Ry i LA

=T
—

i
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N

INDUSTRIAL COMPONENTS DIVISION

7 AN 10y vp-

COMMERCIAL APPARATUS & SYSTEMS DIVISION

New Kilo-line recording
storage tubes provide
1000 TV lines at 50%

modulation. These high-
resolution, low-noise tubes
for frequency and scan con-
version utilize a

‘J specially designed
tetrode electron

gun for a resolution

of 1,000 TV lines at

50% modulation

and provide better

control over beam

cut-off than con-

ventional triode
guns. Applications
include: (1) scan
conversion for
‘bright display radar
and moving target
indicators, (2) slow-
'@ down video for still

picture telephone
transmission, (3)
stop-motion video.

CIRCLE 100

New pointer knobs vir-

tually eliminate parallax.
Two new sloping pointer
style control knobs have
been added to Raytheon’s
widely used commercial and
military knob line. The new
pointer series complies fully
with military specifications
and is available in black or

grey, with or without dial
skirts; in mirror or non-
reflective matte finish. Colors
are available on special or-
der. Raytheon’s complete line
of knobs includes 206 styles
—9 standard types in 6 sizes,
plus tactile shapes, color and
color caps.

CIRCLE 101

New Voltage-regulating
PF transformer holds volt-
ages to within = 3%. The
new Raytheon voltage regu-
lating PF transformer main-
tains plate and filament volt-
ages to within = 3% of rated
output with line voltage vari-
ation of from 100 to 130
volts. PF transformers are
now available in three stand-
ard models with ratings up
to 380 VDC at 250 MA.
They eliminate need for VR
tubes and special circuitry.

CIRCLE 159

Sorensen Series Q line of
power supplies for 6, 12
or 28 VDC regulated. The
Sorensen Series Q power sup-
ply line is comprised of 15
different models with outputs
of 6, 12 or 28 VDC, adjust-
able approximately + 25%,
Voltages are regulated within

* 0.05% for load and line
combined. Power capacities
range up to 200 watts. The
complete line of Sorensen
power supplies covers re-
quirements from 600,000
volts down to 3 volts. Soren-
sen also offers a line of fre-
quency changers and line
voltage regulators.

CIRCLE 160

Visit us at the New York Coliseum, Booths 2604-2614
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Developments at the IRE Show

SEMICONDUCTOR DIVISION

New Silicon Mesa Transistor

in Subminiature Package.

Raytheon's Semiconductor Division
announces the availability of high-
performance Silicon Mesa tran-
sistors in subminiature packages
(.130” D., .160” H.). These units
feature the reliable “Mesa” con-
struction, alpha cut-off frequencies
up to 50 megacycles and close con-
trol of DC base-current gain in
high-speed switching types.

&

CIRCLE 165

New “Avalanche Mode"

Silicon Transistor switches

in 2% milli-u.sec.

A guaranteed switching time of 10
millimicroseconds maximum (when
used in the switching circuit shown)
with speeds faster than 12 milli-
microseconds in some applications
is now possible with Raytheon’s new

-10v0.C. +300v0.C.

INPUT

|2N1468 Silicon NPN transistor for
avalanche mode operations. Other
features: 40 watts peak power, aver-
'age power dissipation of 250 milli-
‘watts, maximum operating tempera-
"ture of 125°C.

CIRCLE 166

ON THE SECOND FLOOR, to the right of the
escalator, you'll find this Raytheon exhibit
of electronic component and equipment
advances—N. Y. Coliseum, Booths 2604-2614,

MICROWAVE AND POWER TUBE DIVISION MACHLETT LABORATORIES

Four new ruggedized
backward wave oscilla-
tors cover 1-12.4 kme.
Four compatible Raytheon
BWO’s now provide continu-
ous frequency coverage from
I to 12.4 kmc. They utilize
interdigital delay-line sfruc-
tures for greater ruggedness
and heat dissipating charac-
teristics, are smaller and
lighter than their predeces-
sors and have improved finc-
grain tuning variations with
minimized fine-grain power
output variations, Forced air
cooling is not required under
normal operating conditions.

CIRCLE 167

RAYTHEON COMPANY
Waltham, Massachusetts

New ferrite circulators for
masers, parametric ampli-
fiers and radio astronomy.
A standard line of extremely
compact, low-frequency,
three-port ferrite circulators
is now available from Ray-
theon. Now, a total of
twenty-eight units are avail-

/

able — for UHF as well as S-
and L-band applications. The
new UHF unit extends the
frequency range down to 400
mc. These circulators are sup-
plied with fixed permanent
magnet fields (as illustrated)
or with tuned magnetic fields
for full performance-over a
broader band.

CIRCLE 162
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UHF planar triode has
60% more cathode current
capacity. This unique,
Machlett developed UHF
planar triode with ceramic
envelope has 1.6 times the
cathode current rating of the
more conventional tubes in
current use. The new ML-
7211 has applications in com-
munications, navigation,
telemetering, radar and mis-
sile equipment of the most
advanced design.

CIRCLE 163

Excellence in Electronics

Improved camera tube for
general closed-circuit TV

applications. Machlett’s
novel vidicon camera tube
features photoconductor
guard and self-aligning
beam eliminating
the need for perma-
nent magnets or
coils. This tube will
be exhibited at the
IRE along with
Machlett’'s water-
cooled triode rated
at 20-megawatts
peak power, a scan
conversion tube for
conversion of radar
information to TV |
display, and a high-
power vapor cooled
tube for general
purpose modulator,
amplifier and oscil-
lator services.

CIRCLE 164

101



NEW KLYSTRON POWER SUPPLY

Features Wide Voltage Range, Hi-Power Capacity and Small, Compact Construction

VAWM'
PR LY SR PN

-
i |

SPECIFICATIONS

. BEAM REFLECTOR GRID
Voltage Range —200 to —4000 v o 0 to —1000 v 0to +150 v 0 to —300 v
Regulation 0.01"/: - 0.01% 0.01%
Max. Ripple 3 mv - —Zi;v 5 mv
Current 0 to 150 ma (360 w max) - — 5 ma (max)

Power Requirements: 105-125 v, 50/60 cps

This new ~Aechclinte’ Universal
Klystron Power Supply Model 62A1
is a good example of many superior
engineering developments coming
from the modern Clearwater plant
of Sperry Microwave Electronics
Company.

Using conservatively-rated com-
ponents, the Model 62A1 provides a
voltage range from 200 to 4,000 volts
meets the needs of nearly every kly-
stron available today, as well as sev-

Dimensions: 1214 H x 194" W x

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

In addition to these advantages,
the Model 62A1 requires about one-
half the space of the usual power
supply—and operating convenience
is emphasizes ]l))y grouping controls

17%" D Weight: 125 pounds

for simple, easy adjustment, Write
for Microline 62A1 data sheet.

Visit our booth 2432-2438, 1960 IRE
Show, March 21-24.

il

SPERRY MICROWAVE ELECTRONICS COMPANY, CLEARWATER, FLORIDA * DIVISION OF SPERRY RAND CORPORATION
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How to
stop worrying
about
COSTLY
SILICON
SCRAP

« .
-

/'-\ :
£ ..
. /’
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Want to overcome the nagging problem of costly silicon use p-type or n-type Merck Silicon. Your rejects due to
scrap? unsatisfactory resistivities fall to zero.
It's easy. Just specify Merck Single Crystal Silicon. Merck has the Single Crystal Silicon to meet your needs.

At one fell swoop you get rid of silicon rejects due to poor Write, wire or phone today for specifications.

size control. Merck Single Crystal Silicon is of uniform Visit our booth #4513 I.R.E. Convention
diameter all the way down . . . good to the last millimeter. ch
You won’t get stuck with unusable butt-ends. J

~

But that’s not all. Float zone-refined Merck Single Crys- Electronic 29 Chemicals Division
/}MERCK & CO.Inc. + RAHWAY. NEW JERSEY X

tal Silicon is uncompensated. Resistivities stay uniform
day in, day out; month in, month out . . . whether you

RASK ORON ~ONTENT B

MERCK SILICON .



POWER CONVERSION

TO MEET YOUR PRECISE NEEDS

Ll

Converting power to your specific requirements is the specialty of the Precision Power Division of American
Electronics. Through its years of experience devoted exclusively to solving power conversion problems,
have come many new rotary and solid state power conversion developments. Thousands of these de-
pendable AEl products today serve the aircraft, missile, electronics and industrial fields. For all of your
precision power needs,depend on one reliable source —American Electronics’ Precision Power Division.
Please call on our field representative and engineering staff to discuss your specific power requirements.

Brushless Inductor Type Motor-
Alternator Sets « 300 watts to 30
KVA, 100 cycles to 10,000 cycles,

fixed or variable, single or 3 phase.

il Filament Line Voltage Regulators,
Magnetic Servo Amplifiers, Magnetic
Amplifiers, Line Voltage Regulators.

Revolving Field Motor-Alternator
Sets « 3 KVA 10 125 KVA,

50 cycles to 10,000 cycles fixed or
variable, single or 3 phase.

Amstat Solid State Devices «
Inverters, Converters, Regulator and

]
'
1
1
]
)
]
]
'
'
!
]
1
'
]
|
1
1
: Filter Packs and Frequency Changers,
1

'

1

WAl AMERICAN ELECTRONICS, INC.

PRECISION POWER DIVISION
9705 KLINGERMAN STREET, EL MONTE, CALIFORNIA, CUMBERLAND 3-7721
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A PARTIAL LISTING

ILICON

SPECIFY THE LEADING LINE...

Choose from over 500 high voltage

rectifier types . . . available “off the

shelf” at your nearest International ) ' -+

Rectifier Authorized Industrial i

Distributor or from Representatives SYMBOL OF QUALITY IN SEMICONDUCTORS
throughout the world.

INTERNATIONAL RECTIFIER CORPORATION: EL SEGUNDO. CALIFORNIA * PHONE OREGON 8-6281 r CABLE RECTUSA

N errisESs NEW YORK CiTY: 168D LEML'NE, FORT LEE, 4. |, WINOSOR 7.37 .1 & SYRA USE. NEW YORK: 7166 JA*AES STREET, HEMPSTEAD 7.849% @ THICAGO, ILLINOIS: 205 W. WACKER DRIVE,
FRANKLIN 2-3888 ¢ CA*"BRIDGE, MASS., 17 DUNSTER 5T., UHILERSITY .68 o AFOMURE, PENNSYLVANIA. S UBHRBAN SOUARE BLDG., MIDWAY 9 14 o BERKLEY, M{'H'GAN: 1799 IGALIDGE
HIGHWAY, LINCOLN 8:1144 & CANADA: 1581 BANK 3T, OTTAWA, ONTARIO, REGENT 3-6880




Who’s the local rep?
What’s his number?

LOOK IN THE NEW

electronics BUYERS’ GUIDE

You'll find the local representative . . . his
name, telephone number . . . his address. You’ll
find such detailed information about more than
25,000 local sales offices of more than 4,000
major manufacturers.

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

@
106

electronics
BUYERS’ GUIDE

tion on nearly 700 different advertised products
(that’s about 42%, more than youw’ll find any-
where else). Also complete lists of manufac-
turers . . . registered trade names . . . and also,
of course, the most complete listing of electronic
and related products, Tells what you want to
know . .. when youw're ready to buy.

A McGraw-Hill Publicotion ® 330 Wost 42nd Sireot, New York 36, New York
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At 00R00m01s GMT March 1, 1960, Martin logged its 457,080,000th mile of space flight

T e

..»  —;9 g O = % T

Without electronics it is impossible to design, build, test,
launch, guide, track or communicate with a missile. That is why

409% of Martin’s 7,500 engineers are electronic/electrical engineers. NVT £ FE N N ANV
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how to rednce down-time

on telegraph and data transmission circuits

Radiation’s new Telegraph Distortion Monitoring System (TDMS)
provides in one compact assembly complete testing, monitoring and
signal waveform analyses of telegraph circuits and data transmission
lines. This versatile unit makes possible on-line quality control
of communications links. It indicates malfunctions, analyzes their
causes—without interrupting the flow of traffic.

The Radiation TDMS, with miniaturized components for space-
saving compactness, can replace most test equipment now required
for teletype maintenance and monitoring. Thus, in addition to re-
ducing circuit outage, the TDMS permits reduction of test equip-
ment costs and increases maintenance efficiency. Portability is
achieved at the “push of a button”.

For a detailed description of the operation and capabilities of the
TDMS, write for Brochure RAD E-100B. Address Radiation In-
corporated, Dept. EL3, Melbourne, Fla.

THE ELECTRONICS FIELD ALSO RELIES ON RADIATION FOR . ..

RADIPLEX-50-channel low-level multiplexer with broad
data processing applications, Features rugged solid-
state circuitry, almost unlimited programming flexibility,
unique modular construction for compoctness ond excep-
tionol eose of operation ond mointenonce.

RADICORDER-Multistylus recorder provides high-speed
instontoneous reodout for wide range of dota acquisi-
tion or processing systems. Eliminotes necessity of elec-
tronicolly tronslating complete dota, thereby reduces
computer work loads.

TELEMETRY TRANSMITTER—Model 3115 is o rugged-
ized 215-260 MC unit with extremely linear FM output
under the most severe environmentol conditions. With
its record of outstonding performonce in many missile
progroms, Model 3115 is specified by leading missile
manufocturers.

| = € RADIATION

INCORPORATED

See our display at the IRE Radio Engineering Show—Booths 3003-3004
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RH EEM one-source ordering convenience
offers you industry’s
most complete line of high quality

| SILICON
/ DIODES

/ selection broadest line of JEDEC

3 / subminiature glass silicon diodes

¥ 0’ including general purpose,

\ w high conductance, switching and

/ low power rectifier types.

% Military Types Offered

/ Jan Types: 1N457

AN 1N458

N\ 1N459

\ \ Signal Corp Types: 1N643
N . — 1N658
\ T iy 1N662

W . 1N663

N Delivery Immediate from Stock

#

SEE RHEEM AT THE I.R.E. SHOW
BOOTHS 2925-2926
AISLE 900, SECOND FLOOR

¢
L

RHEEM SEMICONDUCTOR CORPORATION

A SUBSIDIARY OF RHEEM MANUFACTURING COMPANY

a / Dept. B3, P. O. Box 1327, Mountain View, California * YOrkshire 8-9211
5 / Regional Sales Offices

/ WESTERN: Los Angeles—5150 Wilshire Boulevard
/ San Francisco—327 Moffett Bivd., Mountain View, Calif.

CENTRAL: Minneapolis—6519 Nicollet Avenue
Detroit—18450 Livernois Avenue
Chicago—1919 N. Harlem Avenue

EASTERN: Englewood, N. J.—610 East Palisade Avenue

T ELQ

S

Rheem facilities totaling 150,000 sq. ft. - 62668
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RHEEM/SILICON
MESA
TRANSISTORS

High Speed Switching
2N696, 2N697

Utmost versatility, maximum reliability,
25 millimicrosecond switching, 5 ohm
saturation resistance, 2 watt dissipation.

Medium Power
2N497, 2N498, 2N656, 2N657

Manufactured by diffusion processes, these types
have closely controlled electrical parameters.

As in the 2N696 and 2N697, all units display

a high degree of electrical, mechanical

and environmental reliability.

Production Quantities from Stock

]

SEE RHEEM AT THE L.LR.E. SHOW
BOOTHS 2925-2926
AISLE 900, SECOND FLOOR

ee

RHEEM SEMICONDUCTOR CORPORATION

A SUBSIDIARY OF RHEEM MANUFACTURING COMPANY
Dept.A-3,P. 0. Box 1327, Mountain View, California « YOrkshire 8-9211

Regional Sales Offices
WESTERN: Los Angeles—5150 Wilshire Boulevard
San Francisco—327 Moffett Blvd., Mountain View, Calif.

CENTRAL: Minneapolis—6519 Nicollet Avenue
Detroit—18450 Livernois Avenue « Chicago—1919 N. Harlem Avenue

6257R EASTERN: Englewood, N. J.—610 East Palisade Avenue
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triode
pentode

Combined triode and output pentode with
separate cathodes intended for use as

a combined a.f. amplifier and output tube
or frame oscillalor and output tube.

characteristics
Pentode section

Va 200 250 \4
Ve 200 250 \"
la 35 28 mA
lgz 7.0 5.7 mA
Vgl —16 —22.5 V
O 64 50 mAJV
fa 20 25 kQ
gl—g2 9.5 9.5
Triode section
a 100 \'
la 3.5 mA
Vg 0 \A
Om 2.5 mA/V
fa 28 kQ
rﬁ @ 70
. B SUPPLIES AVAILABLE FROM
Mullard® is the trade mark of Mutlard Ltd. In the U.S.A.

Internationat Electronics Corporation

81 Spring Street, New York 12, N.Y,
Worth 6-0790.

In Canada

Rogers Electronic Tubes & Components

116 Vanderhoof Avenue, Toronto 17, Ontario.
Hudson 5-8621.

ELECTRONIC TUBES BRITAINS FIRST CHOICE FOR FIRST EQUIPMENTS
MULLARD OVERSEAS LTD., MULLARD HOUSE, TORRINGTON PLACE, LONDON, ENGLAND
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'NOW EXCLUSIVELY VACUUM MELTED

i

:
2y

KARMA High Resistance Alloy
THERLO Glass Sealing Alloy

This dramatic “first” in the manufacture of nickel alloys by
Driver-Harris has been achieved by expanded vacuum melt-
ing capacity. It is still another example of our continued
leadership in producing electrical and electronic nickel alloys
of the highest purity.

D-H vacuum melting produces alloys of higher ductility and
tensile properties. These are achieved by greatly reducing
inclusions, especially oxides and nitrides. Other direct bene-

VACUUM MELTED KARMA* High Resistance Wire

The temperature coefficient of superior KARMA resistance
wire has been improved to less than =10 parts per million
from —60°C. to +125°C. Higher stability and linearity are
added to these important properties.

o Low thermal EMF against copper (equaled only by

Manganin)

@ Improved ductility

® High resistance to oxidation

@ Wire sizes down to .0005”

® 800 ohms per circutar mil foot

DRIVER-HARRIS COMPANY

HARRI SON 27, NEW J ERS EY . BRANCHES: Chicago, Detroit, Cleveland, Louisville
In Canada: The B, GREENING WIRE COMPANY, Ltd., Hamilton, Ontario

Distributors ANGUS-CAMPBELL, INC,, Los Angeles, San Francisco o

MAKERS OF THE MOST COMPLETE LINE OF ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT.TREATING INDUSTRIES

ELECTRONICS + MARCH 11, 1960

fits are elimination of gas, not only from the surface but
from the entire mass, and general improvement in the elec-
trical, electronic and mechanical properties to meet critical
specifications.

For additional information about Karma, Therlo and the
other 130 high-nickel alloys manufactured by Driver-Harris,
write for a copy of the D-H Alloy Manual.

*T.M. Reg. U.S. Pat. Off.

VACUUM MELTED THERLO® Glass Sealing Alloy

improved workability is the major result of vacuum melting
THERLO . .. the long established cobalt, nickel, iron allcy
for sealing to hard or thermal shock resistant glass.
THERLO also:

® Produces a permanent vacuum-tight seal with simple
oxidation procedure
Resists mercury
Is readily machined and formed—deep drawn or spun
Can be welded, soldered, brazed

Is available as rod, wire, strip, sheet foil—and in
special shapes

-
“anx neo. 0¥
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“Around here, good manpower’s as plentiful as good fishing!”

A plant in Virginia’s Shenandoah Valley pays profits in
. and dividends in pleasant living. For this
resource-rich area is rich, too, in home-grown manpower.
And you live in a vacation land where you can hook a bass
or play a round of golf between closing time and dinner
time, during the Shenandoah Valley’s delightfully long
season for out-of-door fun. B Ask VEPCO about the

production . .

friendly community and governmental climate and many
other plus factors that have attracted nationally known
industrial giants to the Valley, and created successful
home grown industries, too. For facts and complete,

v IRGINIA'S

SHENANDOAH VALLEY

TR
et

confidential site finding
help, write, wire or
phone VEPCO today.

VIRGINIA ELECTRIC and POWER COMPANY

I Clark P, Spellman, Manager—Area Development, Electric Building, Richmond 9, Virginia « MIlton 9-1411

SERVING THE TOP-OF-THE-SOUTH WITH 1,990,000 KILOWATTS — DUE TO REACH 2,580,000 KILOWATTS BY 1962

114 CIRCLE 114 ON READER SERVICE CARD
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TALKING
ABOUT NEW
SPECIAL-PURPOSE
I TUBES...

Q: i, Joe, you're supposed to be the expert on
tubes. What’s the best tube for a milli-
microsecond pulse amplifier?

A The newc CBS 7548 secondary -emission tube.
Nothing else can touch it. Do you read me?

Q: You're comin’ in loud and clear. Now how
about a high-voltage shunt regulator. Any
ideas?

A That's easy. The CBS 6792 is the only answer
... and it'll handle up to 25 kv. That hold you?

Q: I'll say. Now what about these new frame-
grid tubes? Are they as good as I hear? And
I've been hearing plenty. Is there a good
twin triode?

A Natch! Tunein on the new CBS ECC88/6DJ8;

it’s a honey.

The boss has a weird idea he can get ten
watts Class C out of a T-6)% miniature. 1
don’t believe it, even ICAS.

2

What you wan, boy, is wwatls. And what T
mean is . . . you want the new CBS 5763.

If you need answers on CBS tubes, call
the answer man, your CBS tube repre-
sentative. You can reach him at your
Manufacturers Warehousing Distribu-
tor, or at your local CBS Electronics
sales office. Call today.

CBS ELECTRONICS, Danvers, Mass.

A Division of Columbia Broadcasting System, Inc.

Sales Offices: Danvers, Mass., 100 Endicott St., SPring 4-2360 » Newark, N.J.,
231 Johnson Ave., TAlbert 4-2450 e« Melrose Park, I1l., 1990 N. Mannheim Rd.,
EStebrook 9-2100 e Los Angeles, Calif., 2120 S. Garfield Ave., RAymond 3-9081
Atlanta, Ga., Cary Chapman & Co., 672 Whitehall St., JAckson 4-7388 » Minne-
apolis, Minn., The Heimann Co., 1711 Hawthorne Ave., FEderal 2-5457

-’y

7
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MODEL 320
|
PORTABLE 2-CHANNEL.
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The new Sanborn Model 320 system — for general purpose DC recording
in any part of the plant or on field assignments — combines rugged current-
feedback amplifiers, 2-channel recorder assembly and dependable

all -transistor circuitry in less than a cubic foot of space. And the many
advantages of Sanborn multi-channel systems are incorporated in the new
portable 320 — low impedance, enclosed galvanometers; clear,

permanent traces made by heated styli; rectangular coordinate charts.
Most components for each channel are mounted on one easily serviced card;
others are readily accessible. The control panel permits easy access to the
controls for each channel . . . provides for observation of 6 inches of the chart
...and it can be set up for use vertically, horizontally or at a 20° angle
using the adjustable stand/carrying handle.

Your nearest Sanborn Sales- Engineering Representative can provide you
with complete data or write the main office in Waltham.,
Sales-Engineering Representatives are located in principal cities
throughout the U. S., Canada and foreign countries.

e up to 0.5 millivolt/mm sensitivity

» inputs floating and guarded for each channel
rectangular coordinate charts full 50 mm wide
only 12%" square, 8%’ deep

+ 4 pushbutton chart speeds
completely transistorized

electrical
Sensitivity Ranges. . ..0.5, 1, 2,5, 10, 20 mv/mm and v/cm Lontrols
Input Impedance .... Y% megohm on mv/mm ranges and (for each recording channel)

1 megohm on v/cm ranges Range Switch. . .. .. eeeesesssss..b positions and off
Frequency Response .. .... 3 db down at 125 c'?st, 10 dix Smooth Gain Control

peak-to-pea . . ey -
Common Mode Voltage.......... = 500 volts maximum ig:;:;onn:x:;: 2000 S EEETIIESHIT, By Usasrzv‘{%m
Common Mode Rejection. . ... e....140 db minimum DC Stylus Heat Control
Linearity........ maximum non-linearityt-t-ooéﬁa?:nge\:{tel: Gal er D
respec alvanometer Dampin, q .
Calibration. .......c..... 10 mv internal signal = 19, Galvanometer Comzengsation (screwdriver adjusts.)
Limiting ......co00nven approx. = 115%, of full scale
Rise Time. . . .4 milliseconds with less than 4% overshoot (for the entire system}
Power ON . OFF

physical Speed Control.. ...ceeveeesedy S 20, and 100 mm/sec
Input Connectors............. separate for each channel Marker - Off- Timer

Output Connectors, . . .40 mv/mm sensitivity for connection
of external monitoring scope to each channel

Dimensions .. vev..... approx. 12%* by 12%’* by 8%*
Weight ooevvevoecoceacsanassessss approx. 55 ibs.

Data subject to change without notice.

See this new System at the L.R.E, Show=Booths 3601 ~03~05

SANBORN
INDUSTRIAL DIVISION

CoOMNVMIP A

175 Wyman Street, Waltham, Mul‘uehulm
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SEE THEM
AT THE

IRE SHOW.
BOOTH 1914

2 NEW LINES!

Transistor-regulated Power Supplies for
critical Commercial and Military applications

Now, first time ever . . . Power Sources, Inc., presents units backed by
a full 5-year (all components-included) warranty! New low prices on
LOW VOLTAGE POWER SUPPLIES featuring outputs of 6-36 volts,

current ranges from 5-30 amps. HIGH VOLTAGE POWER SUPPLIES

at the lowest prices ever for precision transistor-regulated supplies

in this power and voltage range (30-330 volts, to 1.5 amps).

Half the size, half the weight of comparable tube-type supplies.

BOTH LINES fully short-circuit protected, 15” deep to fit standard

19” racks, and guaranteed to meet published specs.

Note: all units available with meters at slight extra cost.

| Low Voltage High Voltage
Specifications | Model | Model Model Model | Model | Model Model
PS4305 PS4315 | PS4330 | PS4221 PS4231 PS4222 | PS4232
~ Voltage Range (VDC) 6-36 636 | 636 30-210 120330 | 30-210 120-320
Current Range (Amps) | 05 0-15 030 0-.8 0-.8 0-1.5 0-1.5
Regulation Against 10% Line change | .025% 0259, .025%, 01% | 0.1% 0.1% 0.1%
0to full load | .025% 0250, | 0259 0.1% 0.1% 0.1% 0.19%
Impedance (Ohms) DC to 100KC | d .02 I 4 4 .2 2
Ripple (RMS) in Millivolts | 1 1 1 2 3 2 3
Panel Height |  5%" 54" | 8% | sy 514" 54" | 54"

Tohrite for S, gg,)aecz/é POWER SOURCES BY \

complete POWER SOURCES, INC.

specifications
%/ BURLINGTON, MASSACHUSETTS
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AXIAL-RADIAL SERIES

0.5 mmf to 5600 mmf
300 and 500 vdc

1 P77 LA

SOLID STATE
PORCELAIN CAPACITORS

Py

FINE SILVER S0/ MOLECULAR BONDING |
ELECTRODES\:"‘—-"ZQ’.' ; |~~~ ASSURES ABSOLUTE IMMUNITY
: / TO HUMIDITY

. 7
HIGH GRADE ____»
PORCELAIN
DIELECTRIC /
\MONOLITHIC CONSTRUCTION
ELIMINATES NEED FOR

CASE OR HERMETIC SEAL

CUTAWAY OF AXIAL CAPACITOR

RADIAL SERIES

0.5 mmf to 1200 mmf
50, 100, 300 and 500 vdc

The exclusive “Vitramon™ Process fuses fine silver electrodes
within a solid block of dense dielectric porcelain to form an
integral monolithic unit with outstanding electrical and phys-

ical properties.
§ The molecular bond of dielectric, electrodes and terminals
s assures absolute immunity to humidity, fow loss, low noise
;Bg ogcreat stability over a temperature range of --55°C to

True reliability is inherent in the solid-state construction of
all “Vitramon" porcelain capacitors. They are used extensively
where quality, precision and dependability are imperatives,

VITRAMON® INCORPORATED

P. O. Box 544 . Bridgeport 1, Connecticut
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DEFINITELY DEPENDABLE!

COM

Reliability is built into every part of this
dual 1000-watt aerophare unit. Ruggedly
constructed and conservatively rated, it
provides trouble-free unattended service,
and at truly low operating and mainte-
nance cost. It operates in the frequency
range 200-415 kcs, using plug-in crystal
for desired frequency.

Uses single phase power supply, nomi-
nal 220 volts, 50 or 60 cycles. Consists of
two 1 kw transmitters with 2 keyers,
automatic transfer unit and weatherproof
antenna tuner. Each transmitter housed
in separate fan ventilated rack cabinet,
with controls in center rack cabinet.

Nominal carrier power is 1000 watts.

3090 S.W. 37th AVENUE

CIRCLE 120 ON READER SERVICE CARD

Aerocom’s Dual Automatic Radio Beacon

High level plate modulation of final am-
plifier is used, providing any desired level
of modulation up to 100%. P-T switch
interrupts tone, permitting voice opera-
tion. Operates in ambient temperatures
from —35°C to 55°C, humidity up to 95%.

Standby transmitter is placed in opera-
tion when main transmitter suffers loss
(or low level) of carrier power or modu-
lation, or continuous (30 sec.) tone, or
carrier frequency change of 5 kecs or
more. Audible indication in monitoring
receiver tells when standby transmitter
is in operation.

Antenna may be either vertical tower
or symmetrical T type.

Also available in
50 WATT
100 WATT
400 WATT
and
4 KILOWATT
models

MIAMI, FLORIDA

MARCH 11, 1960 - ELECTRONICS



See demonstration of latest
instrumentation techniques at
Dymec, LR.E. Show, Booths

3019, 3020

Now your present electronic counter becomes a

really good, accurate DIGITAL VOLTMETER

by simply adding this self-contained, inexpensive
2210 Voltage-to-Frequency

Now it is simplicity itself to read voltages in direct
digital form using your present electronic counter
and this new Dymec DY-2210 Converter. You can also
measure the time integral of fluctuating voltages
directly in volt-seconds — no more tedious, costly
manual data reduction and analysis. Unique design
principle of the DY-2210 makes it insensitive to most
kinds of noise on the input signal.

The DY-2210 generates pulses at a rate accurately

L4 - - - "- - .
RACK MODEL, PANEL HEIGHT ONLY 3% e

[PruSE e S S S R e T

proportional to the dc input voltage. Zero input pro-
duces zero output cycles, 1 volt produces 10,000 cps.
A front-panel attenuator provides additional input
ranges of 10 v, 100 v and 1000 v. Positive or negative
inputs sensed automatically. Models available for ac
inputs and remote programming applications. Price:
$660 cabinet, $650 rack-mount.

For details and demonstration, see your Dymec/
Hewlett-Packard representative or write direct.

—

Dymoc/@ field representatives in all principal areas 6063

ELECTRONICS - MARCH 11, 1960
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Here’s Why

The ORIGINAL

lantalum Capacitor

Is Still The Best

Fansteel tantalum capacitors
. « . electrolytic and solid
types . .. complete ratings
for all temperatures. Write
for latest technical bulletins,

Visit Us At Booths 4021-4022
IRE Show

CIRCLE 122 ON READER SERVICE CARD

Over 10 years of laboratory testing and millions of
applications in the field prove that Fansteel’s pat-
ented shoulder and curl design provides the best
method of sealing a tantalum electrolytic capacitor.

... because the shoulder and curl design of the silver
case results in a spring action on the seal assembly
atall times.

...because this downward pressure and tension
remains constant throughout the capacitor's
temperature range.

w..because two gaskets—one above, one below the

tantalum disk—create an air space, the only effec-
tive barrier against capillary action.

...because part of the upper gasket is formed into
the curl for a perfect seal between case and gasket
unaffected by varying temperatures.

... because all gasket materials are carefully selected
and controlled in their parameters so as not to
interfere with the curl’s spring action.

... because there can be no loosening of the seal due
to compression set;

MARCH 11, 1960 - ELECTRONICS



Fansteel Rectifiers
SELENIUM

. . . products of almost 30 years of
Fansteel research and development in
adapting selenium to rectifiers and
perfecting cell designs that are

now standards for industry.

Fansteel Selenium Rectifiers offer
practically unlimited life with no
maintenance. Instantaneous power
with negligible leakage. Over 400,000
different stack combinations readily
available in almost unlimited power
ratings, any standard cell size or circuit.

Fansteel selenium cells are produced in
dust-free, conditioned-air surroundings
and undergo rigid testing for work-
manship, performance and reliability.

SILICON

...d-c power sources for all applications
requiring highest reliability under
severe service conditions. Produced
under exacting “white room”
conditions using finest-quality
materials. Thorough, 100% testing
assures peak performance.

‘ 22 amp., 35 amp. and 75 amp. types, IN Series,
individual or in stack assemblies
with bridge, center tap or doubler circuits.

Write for Bullelins

FANSTEEL METALLURGICAL CORPORATION &0V Z=fAAY o4 4 AR - -------=--—_

North Chicago, lIl, U.S.A.
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REMOVABLE

CONTACT

&Y CONTINENTAL CONNECTORS

ENLARGED VIEW TO SHOW DETAIL

=l ealE

Cartridge completely protects socket contact against
probe damage or handling inside and outside molding

S L

S

Eliminate all connector soldering operations with .
Continental Connector’s new, improved removable Closed Entl’y Cal‘tl‘ldge
contact with crimp terminations. Extra wide, three- o o

tine spring clutch on pin and socket provides maximum F or Mlnlature

holding area between contact and molded block.

Contacts arc supplied separately and are wired in- Rectangular Connectors
dependently. This permits mounting of plug and socket
connector units at any convenient time without waiting

for completion of wiring operation.

Wire crimping is fast and easy with hand or power
crimping tools readily available for small or quantity
production. Contacts are quickly removed and re-
placed with a simple, low cost hand tool.

These removable contacts are designed for use with
Continental Series 25 Miniature Rectangular Con-
nectors in sizes of 14, 26, 34, 50, 75 and 104 contacts. 7
Both socket and pin contacts are made of phosphor
bronze with gold plate over silver plate. Terminations
accommodate any #16 to #22 AWG wire. Removable
contact connectors are interchangeable with existing
fixed contact types.

For complete technical data bulletin on Continental
Removable Contact Connectors, write to Electronics
Division, DeJUR-AMSCO CORPORATION, 45-01. , X

Series 25 plug and socket connector with removable

Northe_m Boulevard, Long Island City 1, N. Y. contacts and patented polarizing screwlocks. Plug is
(Exclusive Sales Agent.) illustrated with side opening aluminum hood.

nn,mnn""? : MANUFACTURED BY

=T CONTINENTAL CONNECTOR CORPORATION,
AMERICA’'S FASTEST GROWING LINE OF
PRECISION CONNECTORS
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Semiconductor News @
from SYLVANIA Quality-by intention!

“NORU

LOgic

Sylvania
NPN and PNP Transistors

controlled specifically for
switching service

Rigid adherence to high standards of per-
formance and electrical uniformity is
assured through the exercise of stringent
quality controls. High reliability under
severe environmental conditions is assured
by thorough final-test procedures. Sylvania
switching transistors are in TO-5 cases with
welded hermetic seal. Shown here are a num-
ber of switching circuits designed around
Sylvania transistors and diodes.

" v
OR or gates

[

diode-transist

+Va

P

;‘NAND" diode-transistor gates

v,




SYLVANIA NPN AND PNP SWITCHING TRANSISTORS

Reliable performers in military and computer applications

&
ELECTRICAL CHARACTERISTICS
NPN COLLECTOR TO EMITTER TO POWER DISS. FREQ. CUTOFF, FAB
Type BASE VOLTS (Min.) BASE VOLTS (Min.) AT 25°C (Max.) Vcs=6v. 1c=1ma (Min.)
2N312 15v 15v 100mw 3.0Mc
2N356 20V 20V 100mwW 3.0Mc
2N357 20V 20V 100mw 6.0Mc
2N358 20V 20v 100mwW -
2N377 25V 15v 150mw 2.5Mc
2N377A 40v 15v 200mw 2.5Mc
2N385 25V 15V 150mw 4.0Mc
2N385A 40V 15V 200mw 4.0Mc
2N388 25V 15v 150mw 5.0Mc
2N388A 40V 15v 200mw 5.0Mc
2N438 30v 25v 100mw 2.5Mc
2N438A 30V 25v 150mw 2.5Mc
2N439 30v 25V 100mw 5.0Mc
2N439A 30v 25V 150mwW 5.0Mc
2N440 30V 25v 100mw 10.0Mc
2N440A 30V 25V 150mw 10.0Mc
2N556 25V 10v 100mw -
2N557 20v 10V 100mwW —
2N558 15v 5V 100mw —
2N576 20v 15v 200mw 5.0Mc
2N576A 40V 15v 200mw 5.0Mc
2N585 25v 20V 120mw 3.0Mc
2N587 40V 40V 150mw -
2N679 25v 15v 150mw 2.0Mc
2N1302 25V 25v 150mw 3.0Mc
2N1304 25v 25v 150mw 5.0Mc
2N1306 25v 25V 150mw 10.0Mc
2N1308 25V 25V 150mw 15.0Mc
2N1114 25V 15v 150mw 7.0Mc
2N1299 40V 15V 150mw 4.0Mc
PNP COLLECTOR TO EMITTER TO POWER DISS. FREQ. CUTOFF, FAB
Type BASE VOLTS (Min.) BASE VOLTS (Max.) AT 25°C (Max.) Vee=5 1e=1mA (Min.)
2N123 —20v —10V 150mwW 5.0Mc
2N404 —25V —12v 150mwW 4.0Mc
2N414 —30v —12v 150mwW 5.0Mc
2N425 —30v —20v 150mwW 2.5Mc
2N426 —30v —20V 150mw 3.0Mc
2N427 —-30vV —20V 150mWw 5.0Mc
2 2N428 —30v —20v 150mw 10.0Mc
2N519 —25V —15v 150mw 0.5Mc
P 2N582 —25V —12v 150mw 14.0Mc
S 2N1009 —10v — 120mwW 0.5Mc
I oN1381 —25v —15V 150mw 0.5Mc

e

SYLVANIA 2N624 “DRIFT” TRANSISTOR FOR
TUNED-AMPLIFIER SERVICE TO 12.5 MC

S.ylvania 2N624 is a hermetically sealed PNP diffused-base tran-
§1stor. The package has JEDEC TO0-12 dimensions and lead spac-
Ings. A fourth lead provides a connection to the metal case for
improved shielding. Characteristic testing includes many environ-
meptal parameters to assure reliable operation under conditions
which may be expected in military applications. Sylvania 2N 624
conforms to the requirements for military electronics equipment.

A‘Af,\? 4 LEADS
- 017 002
001 DIA
B +.010
E .




L seces e

—Sylvania manufactures all types of diodes for
“service as gates, clippers, clampers, detectors; diodes for applications
in communications equipment, switching circuits in electronic com-
puters operating at high speeds in the order of millimicroseconds, and
. special-purpose electronic devices.

facilities for life and environmental

/‘sz~..testing include salt spray, moisture, high altitude,
vibration, shock, high and low temperatures.
"742:0 SYLVANIA manufacturing and testing facilities
JHIPEY | highly automated and mechanized to assure
" extraordinary electrical uniformity. Many
SYLVANIA diodes are available with specifica-
tions conforming to military requirements.

POINT-CONTACT DIODES

feature low cost, low capac-
itance, and exceptionally
fast recovery time. Avail-
able in all-glass “min” pack-

GOLD BOND DIODES

feature high forward-con-
duction and good recovery-
time in units that are rela-
tively low in cost. Available

i oo il age with power dissipation Byk, 8w, 4 in all-glass “min” package
y A ¥ag ATt s capabilities to 80mW. Avail- L \?.) gy R with power dissipation capa-
Ay L SRR able in solder-seal package ¥ ol Lot b bilities averaging 80mW.

{ for wire-in or clip-in use
with power dissipation
capabilities to 225mW.

VLI (very low impedance) DIODES SILICON-JUNCTION DIODES
feature very high conduc- feature high conduction,
tion and relatively high good recovery time plus the
voltage-breakdown. Avail- environmental capabilities
able in all-glass “min” pack- of silicon—the ability to

AR P age with power dissipation ald @ } withstand wide variations

A AL g - R 3 ; -
ol n; ¥ “ 4 cap‘1b111t1.es averaging Py ¥ 8 gy in ambient temperature.
N { { 80mW. Available in solder- (] Available in all-glass “min”

seal package for wire-in or
clip-in use with increased
power dissipation capabili-
ties to 225mW.

package with power dissipa-
tion capabilities to 200mW.

SYLVANIA D-1820 HIGH-SPEED SWITCHING DIODE
4 millimicroseconds guaranteed maximum recovery time/

ELECTRICAL CHARACTERISTICS —

SYLVANIA D-1820

Absolute

Maximum Ratings™

Fwd. Volt ........

Fwd. Curr. ..
Back Volt ...

Pwr, Diss. .......

13V

Y
Typical
Operating Conditions™

Fwd. Volt..............0.
Fwd. Curr. .....

..50 mA
Rev. Recovery........ 2.5 mus

.20V

....... 80 mW




® O ® ®SYLVANIA 2N705 and 2NT10
GERMANIUM-MESA®COMPUTER TRANSISTORS
& Q\ ?\O © ‘DEPENDABLE! AVAILABLE!

) gperlenced designers of electronic computers have
o4 \ I/
Vi ‘ learned they can depend on the performance of
high-speed switching circuits designed around
. Sylvania transistors. An exceptionally high degree
of dependability is built into SYLVANIA Mesa
\‘

transistors. There are 31 in-line quality control
, check-points for SYLVANIA 2N705 and 2N710
| Mesa transistors. Another important reason for
¥ designing around SYLVANIA 2N705 and 2N710:

they are available now.

A COMPREHENSIVE LINE OF SILICUN RECTIFIERS

The latest in production equipment plus the most TOP HAT
modern test procedures are devoted to the manufac-
ture of SYLVANIA silicon rectifiers. Clinically con-
trolled atmospheres on the production line minimize
contaminants, result in units that feature low leak-
age and promise long-life operation.

SYLVANIA silicon rectifiers are quality-controlled
for applications in industrial power supplies and
magnetic amplifiers. SYLVANIA silicon rectifiers
are available with peak-inverse-voltage ratings to
1000-Volts, and forward-current ratings to 750-mA.

EPOXY
PACKAGE

5 MOUNTING

SYLVANIA
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a new symbol of magnetic progress

Two established leaders — Indiana Steel Products and
General Ceramics — Combine to Serve You Better

MEMORY SYSTEM

LOUD-SPEAKER

INpOx V ceramic
permanent mag-
net provides high
energy level . , .
reduces speaker
length and weight.

This trademark is the calling card of a new leader in science-age
materials — Indiana General Corporation. It is born of a union between
two established leaders — The Indiana Steel Products Company in
permanent magnets . . . the General Ceramics Company in ferrites and
memory systems. Together, as Indiana General Corporation, they serve
you better by placing at your disposal the brains and resources of two
scientifically oriented concerns. Research and development have been
the backbone of both of the original companies; both have records of
significant achievement in their particular fields.

Indiana General can help you “design-engineer”’ your products with
the latest magnetic innovations. If you have a design problem, the
Indiana General sales engineer in your area will be most happy to
advise you. And, behind him, our experienced scientists and design
engineers are available for consultations — at no cost or obligation.
Write us outlining your problems,

AUTOMATIC

New microstack
unit for coincident
current memor

systems saves 90 %
of space required
by conventional
stack, yet is more

MAGNETRON

Powerful Hyflux
ALNICO V magnets
improve perform-
ance in many
types of micro-
wave equipment.

DIRECTION FiNDER

Ferramic “E"mag-
netic core materi-
al helped engi-
neers create a new
conceptin aircraft
antenna design.

reliable,

This is Indiana General Corporation

INDIANA STEEL PRODUCTS DIVISION Valparaiso, Indiana ® Metallic and Ceramic Permanent Magnets

GENERAL CERAMINS DIVISION Keashey, New Jersey ® Ferrites, Memory Products, Technical Ceramics and Chemical Stonewars

ADVANCED VACUUM PRODUCTS (Subsidiary) Stamford, Connecticut ® Alumina Ceramic-to-metal Hermetic Terminals

STEARNS MAGNETIC PRODUCTS DIVISION Milwaukee, Wisconsin ® Magnetic Materials Handling and Separation Equipment

THE INDIANA STEEL PRODUCTS COMPANY OF CANADA LIMITED Kitchener, Ontario ® Permanent Magnets and Stainless Steel Castings

If your product involves magnets or ferrites, Indiana General can help you make it better.
Visit us at the IRE Radio Engineering Show, booths: 1310-12-14-16

o~

INDIANA GENERAL

<«—CIRCLE 128 ON READER SERVICE CARD

CORPORATION
VALPARAISO, INDIANA
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DOUGLAS

Wrirsphal Il MICROWAVE CO., Inc.
etCh“‘g manufacturers of a complete variety of standard

T -_ - microwave test equipment and components,

time ‘
with ; ‘ e

HUNT ’. is pleased to announce =

\ the addition of a »

new and complete line of 4

&

HUNT R.‘ for PRINTED CIRCUIT BOARDS WAVE

{Rapid Circuit Etch)
Hunt R. C. E. is a proprietary etchant, formulated to etch TRADE MARK
printed circuits fast and to speed up production. It offers

p LD (LARGE WAVEGUIDE) TEST EQUIPMENT AND COMPONENTS

® 15% increase in etching e Easily removed by
speed washing which include the following:

¢ Fast action over entire e S o) i ; adapters signal samplers  loads ‘tees
cireult c;‘;jﬁ?{;}‘al fnerease in test horns crystal detector  phase shifters transitions

® Uniformly smooth attenuators mounts slotted lines tuners
etching ® Freedom from fumes bendts terminations switches wave meters

twists
HUNT SCE for SOLDER-PLATED CIRCUIT BOARDS These units will be supplied in the following EIA designated tubing sizes:
oaer tireuil Fie WR77, WR975, WR1150, WR1500, WR1800, WR2100, WR2300.

This ready-prepared product is designed to etch solder-plated

circuit boards more easily, more effectively than it has ever Il SEE Us AT THE |R.E SHOW—BOOTHS 2241.2243

been done before. You'll find that Hunt S. C. E.

¢ Etches rapidly at room temperatures
® Has a high capacity for copper

® Never attacks the circuit
°

Has guaranteed uniformity, and is of the highest
quality because of rigid laboratory control

NEwW DEVELOPMENTS of

Spectra E1
ectronics C
250 East Third Street, Mount ve it

Hunt S. C. E. is essentially an oxidizing solution with the | ) rnon, N.Y,
capacity to keep the oxidized copper permanently in solution. (1) Ultraviolet pulsed energy systems f
Although many acids will etch copper, S. C. E. solution has turing solar blind, millimicrosecond o
the peculiar property of not attacking the solder. . . but giving lution; (2) ultraviolet densit m ?n A
fast, odorless etching of the copper. Ing direct reading and high gen:itier.tfe_am"
WRITE TO NEAREST HUNT BRANCH FOR: (3) non-gyroscopic pitch and roll stapilue

TECHNICAL BULLETIN NO. 1 — “The Etching of Copper by Hunt featuring no moving parts, self-powered.

R. C. E. Solution.” | On vi
n vie
TECHNICAL BULLETIN NO. 3 — “The Etching of Solder Plate Cir- Watthe LR.E, Show— booths 2241-2243

cuit Boards by Hunt S. C. E. Solution” |
[

7% FOR SUPERIOR RESULTS AROUND THE CLOCK USE HUNT GRAPHIC ARTS CHEMICALS , WRITE TODAY for your copy of the latest Douglas cata- w
log featuring more than 1,500 standard microwave
PHILIP A. HUNT S e, components—more than any other source in the field. . o

' DoucLag

"‘f-.e..-.—v.m.m‘él‘

"DOUGLA

MICROWAVE CO.lInc.
DEPT. E 252 EAST THIRD ST., MT. VERNON, N. Y.

COMPANY
PALISADES PARK, N. J.

BRANCHES IN PRINCIPAL CITIES

' In Canada: Philip A. Hunt Company (Canada) Ltd.
il 77 Leslie Street, Toronto
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oL, 7
Colelife 7O
fixed composition SLIDE SWITCHES « FERRITE
RESISTORS the most complete line cores

a dependable source of supply
for these 7 reliable component types

Write for details on any type
Electronic Components Division

& STACKPOLE CARBON COMPANY, st Marys, Pa.

inexpensive fixed composition

CAPACITORS

0.1 to 10 uuf

[%;,MAGMH e

VARIABLE SNAP SWITCHES CERAMIC
composition ... for record changers, PERMANENT
RESISTORS auto tuners, etc. MAGNETS
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Solid State Reliability
~»10 me¢ Counter

e ———

UREMENT

* COMPANY

Sl ] ",
AL S0 LR Ty

The CMC 700 Series is the only major breakthrough in counting, timing and
frequency measuring equipment in the past 10 years. Here is the first successful
application of transistors to high frequency counting and timing. Transistors per-
form all the functions in CMC’s 700 series that required 63 tubes in old style
counting equipment. These are the most reliable counters ever made.

TRUE DIGITAL LOGIC CIRCUITRY

By answering an obvious need for a completely new, up-to-
date approach to counting and timing instrumentation, CMC
has produced solid state instruments with greatly simplified
circuitry, using logic “and” and “or” gates.

LIGHT AND SMALL,
LOWER POWER DRAIN

Each 700 series instrument weighs only 27 pounds, meas-
ures 7 inches high, 17 inches wide, and 14 inches deep.
Power consumption is a meager 46 watts, 1/10 the amount
for vacuum tube models.

DO ALL THESE JOBS

Measure frequency from dc to 10 me, time interval from
0.1 #ssec, ratio 1 cps to 1 mc and unlimited multiple period
selection. Frequency converters available for higher fre-
quencies. The counter also generates time interval marker
pulses from 1 #sec to 1 second. Data can be presented on
standard decades or inline Nixie tubes. The 700 series will
operate digital recording equipment, punches, inline read-
outs, and other data handling gear.

132 CIRCLE 132 ON READER SERVICE CARD

These Features, Too—-Decade count-down time base
—frequency divider circuits never need adjustment. Accu-
racy, £1 count *oscillator stability. Sensitivity, 0.25 v rms;
input impedance, 25 k ohms/volt.

And The Price—Higher than vacuum tube models. But
you can save the difference on down time in the first year.
Model 727A Universal Counter-Timer, $2,750; Model 707A
Frequency-Period Meter, $2,575 ; Model 757A Time Interval
Meter, $1,975. Rack mount optional at no extra cost. All
prices f.0.b. Sylmar, California.

More Information Available — Your nearby CMC engi-
neering representative will be happy to arrange a demon-
stration and provide you with complete technical infor-
mation. Or you may write Department 18-3.

8
8
7
[;M - Computer

| 5

- Measurements Co.
28 o A Division of Pacific Industries

1 12970 Bradley Avenue, Sylmar, California
° A

Phone: EMpire 7-2161

MARCH 11, 1960 - ELECTRONICS



ALLIED CONTROL'’S

NEW LINE OF

Sub-Miniature
Telephone Type Relays

Now being manufactured entirely in the U.S.A., not only in its original
West German design previously sold in this country by Allied Control
Company, Inc. under an agreement with Siemens & Halske Company A.G.
Germany but with variations fo meet American requirements as well.

PERFORMANCE CHARACTERISTICS

Contact Arrangement

Up to 12 springs maximum form A, B or C
Contact Rating

2 amperes resistive or 1 ampere inductive
at 29 volts d-c or 115 volts a-c

Low' level or 5 ampere contacts available
on request

Standard Coil Veltages

Suitable coil resistances can be supplied
for operation at any voltage within the
range of 0.5 to 130 volts d-¢

Coil Power

Nominal: 700 milliwatts

Minimum Operate Power: 125 to 300 milliwafts
depending on application, contact arrange-’
ment and coil resistance.

Timing at Nominal Voltage
Operate time: 15 milliseconds maximum
Release time: 5.0 milliseconds maximum
Vibration

10-55 cps at .062 inch double amplitude
55-500 cps at a constant 10g

Shock: 25g operational

TYPE-T-154
H-13/16 @ W-47/64 ® L-111/64

TYPE-TAHG
H 23/16 @ W-17/16 @ L-15/8

Enclosure
1 _‘ Open, dust cover or hermetically sealed
L ! = TYPE-TADO Weight
TYPE-TAH ) Open type 1.0 ounce maximum
1 19/32 ® We61/64 @ L1 11732 H-2 @ W-113/32 @ L-113/32 Sealed type 2.0 ounces maximum

&

ALLIED CONTROL

ALLIED CONTROL COMPANY, INC., 2 EAST END AVENUE, NEW YORK 21, NEW YORK
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Announcing . ..
Ozalid’s new 30-inch

STREAMLINER

134

Now you can have a compact table-top whiteprinter with “big
machine” features at a slim-budget price. And you can enjoy the
convenience of on-the-spot printmaking round the clock. Make
all the prints you need, inexpensively and without delay. There’s
no make-ready or cleanup ... anyone can learn to use the 100
in minutes. Check these important features:

® Makes prints up to 30" wide by any length.

® Front and rear print stacking

¢ Simple dry-developing system

® Easy turn-on, turn-off controls

® Smooth-running electronic drive with speeds up to 14 fpm

® Hook-on tracing receiving tray (optional at extra cost)

And the versatile Streamliner 100 handles the whole range of
Ozalid sensitized materials . . . lets you turn out gum-backed
labels, photographs, cloth maps, or color transparencies!

For completedetailson the new Streamliner 100, mail coupontoday!

(‘ i T ,T? - 3 g ’k‘i ‘ %
O . &7 allrigals e &
(‘&.“\"f—a} 1 "‘Mx‘i@i i & i I ] P

Division of General Aniline & Film Corporation
In Canada: Hughes-Owens Co., Lid., Montreal

CIRCLE 134 ON READER SERVICE CARD

Ozalid, Dept. L.3, Johnson City, N.Y,

Please send me free descriptive bro-
chure on the new Streamliner 100.

Nome

c

pony

Position

Street

City Zone

State,
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ALLIED CONTROL’S
NEW LINE OF

Sub-Miniature
Telephone Type Relays

Now being manufactured entirely in the U.S.A., not only in its original
West German design previously sold in this country by Allied Control
Company, Inc. under an agreement with Siemens & Halske Company A.G.
Germany but with variations fo meet American requirements as well.

PERFORMANCE CHARACTERISTICS

Contact Arrangement

Up to 12 springs maximum form A, B or C
Contact Rating

2 amperes resistive or 1 ampere inductive
at 29 volts d-c or 115 volts a-c

Low level or 5 ampere contacts available
on request

Standard Coil Voltages

Suitable coil resistances can be supplied
for operation at any voltage within the
range of 0.5 to 130 volts d-c

Coil Power

Nominal: 700 milliwatts v
Minimum Operate Power: 125 to 300 milliwatis
depending on application, contact arrange-"
ment and coil resistance.

Timing at Nominal Voltage
Operate time: 15 milliseconds maximum
Release time: 5.0 milliseconds maximum
Vibration

10-55 cps at ,062 inch double amplitude
55-500 cps at a constant 10g

Shock: 25g operational

TYPE-T-134
H-13/16 @ W-47/64 @ L-111/64

TYPE-TAHG
H-23/16 @ W-17/16 ® 1-15/3

Enclosure
1?.%] Open, dust cover or hermetically sealed
CoNe ] - TYPE-TADO bl i
TYPE-TAH Open type 1.0 ounce maximum
He119/32 ® W-61/64 @ Lo 11/32 H-2 @ W-113/32 @ 1-113/32 Sealed type 2.0 ounces maximum

&

ALLIED CONTROL

ALLIED CONTROL COMPANY, INC., 2 EAST END AVENUE, NEW YORK 21, NEW YORK
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Announcing . . .

134

Ozalid’s new 30-inch

STREANMLINER

Now you can have a compact table-top whiteprinter with “big
machine” features at a slim-budget price, And you can enjoy the
convenience of on-the-spot printmaking round the clock. Make
all the prints you need, inexpensively and without delay. There's
no make-ready or cleanup . .. anyone can learn to use the 100
in minutes. Check these important features:

® Makes prints up to 30” wide by any length.

® Front and rear print stacking ’

¢ Simple dry-developing system

® Easy turn-on, turn-off controls

® Smooth-running electronic drive with speeds up to 14 fpm

® Hook-on tracing receiving tray (optional ot extra cost)

And the versatile Streamliner 100 handles the whole range of
Ozalid sensitized materials . . . lets you turn out gum-backed
labels, photographs, cloth maps, or color transparencies!

Forcompletedetailson the new Streamliner 100, mail coupon today !

P = =

WEEN

Division of General Aniline & Film Corporation
In Canada: Hughes-Owens Co., Lid., Montreal
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Ozalid, Dept. L-3, Johnson City, N.Y.

Please send me free descriptive bro-
chure on the new Streamliner 100.

Nome

C 4

P

Position

Street

City Zone

Stote
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"AND
HAVING WRIT,

Who stands still, falls behind. Fairchild Semiconduc- Our facilities and working atmosphere have attra
tor Corporation is devoting considerable effort to ; engineers and scientists of the highest caliber.
building the lead it has achieved in advanced silicon #  work, combined with creatively oriented manage
semiconductor devices. We are not unique in our policies and the abilities of the entire staff, ha
technological abilities; we do have a head start. It is P ¥ sulted in a whole series of product innovations.

an opportunity and a challenge based in Time. We are still moving on in transistors, and have

Other manufacturers will duplicate our currently branched into diodes of similarly advanced tech
unique transistors. By then, our projects now in gies. Current programs include integrated solid-
Research & Development will have become the ad- circuitry and investigations of semiconductor

vanced products of their own time and the challenge and I11-V compounds. If yours is a relevant j
continues. Success is followed by greater successes ' ground, and if you would like to move ahead wi
...or obsolescence. we would very much like to hear from you.

_LRIRCHILD

SEMICONDUCTOR CORFPORRATION
n




The NEW 2 €2 FILM POT IS THE ANSWER

LINEARITY O.2% - INFINITE RESOLUTION - LONG LIFE

-"23'31 This subminiature film pot has much greater accu-

[j = d racy than comparable wire-wound types and fea-

] tures the reliability inherent in film pots. Now you
- 'ﬂ: —060: 82 Li \rs can meet tight space requirements without sacri-
—oso:t, L3 . . y
e ficing accuracy. Send us your specifications.

ks
ke

TERRITORIES OPEN FOR QUALIFIED SALES REPRESENTATIVES

%0 FIRST IN FILM POTS

5002 TO 150K

:SISTANCE RANGE

'ATTAGE 1

COMPUTER INSTRUMENTS CORPORATION

UARANTEED LIFE, REVS.

]
!
!
|
|
JI
ST LINEARITY OR CONFORMITY | 0.2%
|
1
1
!
} TO 30x10°¢

92 Madison Avenue, Hempstead, L. I., N. Y.
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L8

NEW UNIVERSAL

SPECTRUM ANALYZER

o

v

———

&

————

Polarad Model SA-84W being used to make puise analysis of radar aboard a Pan American Boeing 707, Jet Clipper®

FEATURES: MODEL SA-84W

@ Over 80 mc dispersion

1 mc to over 80 mc for
narrow pulse analysis.

@ Dual Resolution
7 kc or 50 kc automati-
cally set by dispersion
control.

100 ke to 7 mc for wide

pulse analysis. @ Crystal controlled mark-

ers from 10 to 44,000 mc.

The Polarad Model SA-84W is the most accurate
universal microwave analyzer to measure nearly all
parameters — Pulse, CW, FM, VSWR, antenna pat-
terns, bandwidths and filter characteristics.

: R MAIL THIS CARD

for specifications.
Ask your nearest
Polarad represen-
tative (in the
Yellow Pages) for
a copy of ‘"Notes
on Microwave
Measurements.’’

FREE LIFETIME SERVICE

ON ALL POLARAD
INSTRUMENTS

POLARAD
ELECTRONICS
CORPORATION

43-20 34th Street, Long Island City 1, N.Y.
Representatives in principal cities.

0000000000000 00000000000000000000000000000000000

10 to 44,000 MC in a single unit

Provision for use with a
muiti-pulse spectrum de-
coder (Polarad Model
SD-1)

® Expanded, direct-read-
ing, slide rule dial.

@ Accurately calibrated IF
attenuator

@ Log-linear amplifiers

00000000000000000000000000000000000000000000000000000000000000000 0000«

POLARAD ELECTRONICS CORPORATION:

ME
Please send me information and specifications on:

[0 Model SA-84W Universal Spectrum Analyzer

[0 Model SD-1 Multi-Pulse Spectrum Selector
(see reverse side of page)

My application is_ .

Name___ — — — S =
Title. — ______ Dept.
Company. — —
Address__ — — S —

City. - = —Zone State




Isolate and gate a pulse.
Intensified pulse has
been isolated by a
Model SD-1 Multi-pulse
Spectrum Selector.

Analyze the pulse on
the scope of any
Polarad Spectrum
Analyzer.*

~ - l
A Y
10 to 44,000 mcC. The Polarad spectrum selector permits spectrum analysis and de-
14
coding of any selected pulse within a multiple puise train. Sweep,
Signal Analysis 'or gate width and position can be controlled. Model SD-1 permits the

selection and gating of a group of pulses up to 180 usec. in length
Mlss|les’ Telemetry’ IFF’ (Model SD-IX permits 350 usec.)

Works with POLARAD Models TSA, TSA-S, TSA-W, SA-84 and SA-
Beacons and Radar 84W spectrum analyzers.

No MAIL THIS CARD
Postage Postage Stamp for specifications.
Will be Paid Necessary Ask your nearest ;
by 'L"",""f‘;':":s‘e Polarad represen- 2 FREE LIFETIME SERVICE )
Addressee iz p tative (in the ON ALL POLARAD
Yellow Pages) for INSTRUMENTS
a copy of “'Notes P
on Microwave
Measurements.”'
BUSINESS REPLY CARD
First Class Permit No. 18, Lang Island City 1, N.Y.
POLARAD

POLARAD ELECTRONICS CORP
43-20 34th 8t., Long Island Clty t, N. V.

ELECTRONICS
CORPORATION

43-20 34th Street, Long Island City 1, N.Y.
Representatives in principal cities.




Baird - Aftomic presents...

A new subminiature reference tube which is

ABOVE and
BEYOND

all present day standards for
stability under shock and
thermal extremes

1228 puv GIZE Syroog— moys JHJ 2Y1 10 sn 23§

For both military and commercial applications which demand a rugged
miniature voltage reference tube, the GD85WR-S cannot be matched. This
‘ tube has been designed specifically to serve under extreme conditions
where standard types fail. It comes to y ou from BAIRD-ATOMIC, INC.,
~— supplicrs of world-famous DEK/ ATRON®nd DIGITRON cold cathode
counting tubes.

TECH TALK

TEMPERATURE RANGE STABILIZED VOLTAGE
;:-Ube —60°C to +-85°C 85v + 2 v
showh . o TR
tual SHOCK RATING : CURRENT RANGE
actua Continuously 5G
St 2 o 500 uA to 5.0 mA
size Short l.)uumons 72(){:
Y AP S0G INCREMENTAL
% STRIKING VOLTAGE RESISTANCE
l;] (Total Darkness) 125 v max. <1000 Q2 max.

T “or more complete data, write today to:

® |

Baird | Baird-Atomic, Inc.

(] - -
Afomic | 33 Umyersnty Road
_ 5 { Cambridge 38, Massachusetts

- i
%-” * S B :
e sersbens TG TR, o !
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SILICONE NEWS from Dow Corning

NEW:“Solid-State” Fluid
it

o

Now: Potted Protection Plus PROPERTIES OF CURED DIELECTRIC GEL
Visual & Instrument Checking | oo . s

Specific Gravity at 25C _____..__.__

Coefficient of Thermal Conductivity:

The newest development in potting and encapsulating materials is Dow (cal per em °C sec) 150C ....... 0.00070
Corning Dielectric Gel. Supplied as a crystal clear fluid plus catalyst, ) X 200C ....... 0.00078
it pours easily into assemblies and sub-assemblies, fills every void, sets Electric Strength*, volts permil -..... o)
a . Dielectric Constantf_...... 23¢C 150 C
up to a firm, pliable,transparent gel. The gelled mass exerts virtually no 100 cps-0.1 Mcs onon. 2.0 26
stress on components; has excellent adhesion; will not displace if vibrated Dissipation Factort
or inverted. Potted components and connections are visible, probes can 100 cps 0.0005 0.002
1.0 ke ... 0.0005 0.0005

be inserted through it for instrument checking. When probes are removed,
the gel heals itself, leaving no voids.

Here’s how Dielectric Gel aids miniaturization: When designing the high
voltage power supply for their new Photoscan airborne reconnaissance

0.1 Mcs 0.0001 0.0001
Volume Resistivityf, ohm-cm 1x10'%. 1 x 10"

* 60 cycles, rapid rise, 0.020 inch-spacing of 0.5
inch-diameter spherical electrodes.

. e o e . . Usi i i i
system, CBS Laboratories Division of Columbia Broadcasting System Inc., ’,y‘;L‘? ERSOTE os :Il)e(:goglers, RETH DV50 54T and
had to meet stringent reliability requirements despite elevated tempera- D1169-521.

tures, high vibration levels, severe size and weight limitations. Their new
design and miniaturization techniques were made possible by Dielec-
tric Gel.

Dielectric Gel, plus CBS Laboratories pack-
aging techniques simplify volume produc-
tion problems . . . assure high voltage
power supplies that are compact, reliable
and easy to service.

Requiring only 0.09 cubic feet complete, with components spaced less
than 14" apart without danger of arcing, the new power supply provides
output voltages that can be regulated from 1,000 to 25,000 volts. Current
capacity at 25 kv is well over 100 microamperes. This power supply is
an integral part of Photoscan, a universal visual intelligence-gathering,
processing and transmitting system which can readily be installed in
virtually any missile or air-borne vehicle. The units are small, light
in weight, simple to install and service,

Write for more information on Dow Corn-
ing Dielectric Gel, the new potting material
that permits visual and instrument check-
ing of potted electronic circuitry and
simplifies production problems.

N T T T W T —— ———s——w

—————
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Your nearest Dow Corning office is the
number one source for information
and technical service on silicones.

first in

silicones

Dow Corning
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Light Silicone-Glass Parts Resist Heat

Where space is small, silicone-glass laminates make ideal
parts. Reasons: they resist heat and humidity; are easy
to fabricate into miniature components; resist creep and
delamination. Silicone-glass laminates are light weight,
strong, have good dimensional stability, withstand oper-
ating temperatures to 250 C, have low loss factor; permit
adjacent soldering and have high resistance to moisture,
ozone, arcing and corona.

In the geophysical well-logging instrument shown,
Schlumberger Well Surveying Corporation specified
terminal boards of silicone-glass laminate. The silicone
laminate proved more reliable under operating conditions
and easier to fabricate than other materials.

CIRCLE 141 ON READER SERVICE CARD

Silastic Assures Reliability Of Miniature Tube

Here’s a good example of how miniaturization is aided
by Silastic®, the Dow Corning silicone rubber.

A single tube from the line of Beam Switching Tubes
developed by the Electronic Tube Division of Burroughs
Corporation can replace as many as 90 transistors, diodes
and resistors in electronic distributing, switching, and
counting circuits. But proper operation and continued
reliability depend upon the relationship of crossed mag-
netic and electrical fields . . . determined by the relative
position of the glass envelope and the magnet which
surrounds it. This positioning is very critical.

A cushion of Silastic assures proper alignment, bonds the
glass envelope and magnet, provides greater shock resist-
ance than any other material tested . . . contributes to
the ease with which the tube meets military shock, vibra-
tion and other environmental requirements. Easily ap-
plied by simple injection techniques, Silastic is also used
between magnet and tube shield.

CIRCLE 192 ON READER SERVICE CARD

Silicone Compounds Cushion Small Cores

Tape wound toroidal cores, in both miniature and large
sizes, are cushioned with silicone compounds between
core and outer box by Magnetics Inc. Through the
damping effects of the greasellike Dow Corning com-
pounds, their phenolic-boxed cores are protected against
vibration, shock effects and strain due to temperature
change. They’re “performance-guaranteed” up to 177°C.

Dow Corning silicone compounds were selected because
they’re inert, have high heat resistance and are easily
applied. The compounds are nongumming, nonmelting,
maintain a stable viscosity from —75 to 200 C. They
have excellent dielectric, damping and heat-dissipation
qualities, and are superior barriers to moisture. Other
firms use silicone compounds for heat-sinks, sealants and
similar applications, both mechanical and electrical.

CIRCLE 186 ON READER SERVICE CARD

VISIT BOOTHS 4501-4503 AT IRE SHOW

CORPORATION MIDLAND. MICHIGAN

branches: arcanNTa B80SYON CHICAGO CLEVELANOG OALLAS LOS ANGELES NEW YORK WASHINGTON,0.0.
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1.75 Mc CRYSTAL FILTER
UPPER/LOWER SINGLE

SIDEBAND
Passband width , ., . ... 2.7 Ke
Carrier rejection . , . ... 55 db
Maximum ripple . . . . . + 0.5 db
Maximum insertion loss . . .3 db
Impedance (in/out) . . 50/50 ohms
Slze i vivniaa s o 8.5 cu. in.

This single sideband crystal
filter represents one of many
varieties of crystal filters now
in production or under devel-
opment at HUGHES.

HUGHES has the highly
skilled personnel, the “know-
how,’ and the production
facilities to fill your every
crystal filter need—in any
quantity —and with on-time

LOWER SIDEBAND

delivery!

1744

i

Do you face tough filtering problems in: Single
Sideband, Doppler Systems, Missile Guidance,
Radio Communications, Radar and Navigation,
Spectrum Analyzers, Carrier and Multiplexing,
Frequency Shift, High Selectivity Amplifiers?

Check these advantages of ITughes precision
crystal filters: Small size, light weight, low
insertion loss, low passband ripple, precise selec-
tivity, high frequency filtering, wide tempera-
ture stability, high reliability, rugged resistance
to shock/vibration, quick delivery in quantity.

UPPER SIDEBAND

- 60

50

40

30

(9P} uouPNUILY

20

10

1750
FREQUENCY (k¢)

1752 1754

~~~ TIGHTEN YOUR “SPECS” WITH
HUGHES CRYSTAL FILTERS

Your dyfficult filtering problems solved with high-performance,

precision crystal filters custom-designed and produced for you!

Experienced Hughes Application Engineers are avail-
able to work with you on your filtering problems. For
additional information on crystal filters with center
Srequencies of 30 ke to 52 mc, and fractional band-
widths of 0.01%-6.0%, write: HUGHES, Industrial
Systems Division, International Airport Station,
Los Angeles 45, California.

For export information, writes
Hughes International,
Culver City, California.

142

Creating a new world with ELECTRONICS

© 1960. HUGHES AIRCRAFT COMPANY

! See Hughes Crystal Filters
\  on display at the Hughes

! exhibit, LR.E. Show—

4 Booths 1609-1615.

INDUSTRIAL SYSTEMS DIVISION

CIRCLE 142 ON READER SERVICE CARD
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Hughes MEMO-SCOPE Oscillo-

scope: The Hughes MEMQ-SCOPE

Oscilloscope is one of the most versa-

tile measuring and recording devices
available to science and industry today. it is a dual
service instrument—for storage or conventional
oscilloscopy. Features: simplified panel layout and
carefully designed trigger circuit for ease of oper-
ation; buill-in single sweep (*‘one-shot") trigger
circuit to avoid cluttered display; advanced me-
chanical design for better cooling and easier
maintenance,

New Storage Tube Burn-Out Protection!
A circuit designed to protect the delicate storage
mesh surface is now incorporated in the Hughes
MEMO-SCOPE Oscilloscope. This circuit renders
it virtually impossible to burn the storage tube
unintentionally as a result of improper operation
of the intensity control on the instrument. The
intensity control is automatically adjusted by the
new protective circuit in the event the operator
suddenly switches from the fastest sweep rate to
the slowest without decreasing the intensity (an
action which formerly might burn the tube), or in
the event of similar operational errors,

144
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designed for the MEMO-SCOPE
Oscilloscope, an all-aluminum
scope cart facilitates movement
of the instrument to different
locations for varied applications.
Features: mounting provisions
for fwo spare amplifiers, 6
relractable power cord for con-
venience in connecting equipment, ample drawer
space, accessibility from both sides, pull-out
writing board, full-swivel casters for ease of
movement from one area to another,

Hughes

MEMO-SCOPE™
Uscilloscope

The new Hughes MEMO-SCOPE
Oscilloscope offers you higher
performance, greater dependability
and easier operation in all of your
transient measurements. Maximum
accuracy is assured by new
advanced circuitry, n