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Pictured here are six of the most widely used oscillators

in clectronics. All employ the highly stable, dependable,
accurate resistance-capacity circuit. They require no zero
setting. Output is constant, distortion is low and frequency

range is wide. Scales are logarithmic for casy reading; all

are compact, rugged and broadly useful basic instruments.

Brief specifications are given below; call your % rep for
demonstration or write direct for complete data on any y
instrument.

& 200AB
Audio Oscillator

e 200
Interpolation
Oscillator

b 200T
Telemetry

@ @ %;g Oscillator

Mode/ | Frequency bfaatlilt; Output to #1%?31?;1 Maximum | Max. Hum | Input

i h A Price
Range Accuracy 0 Chms Load Distortion | & Noise Y/ | Power

19 20 cps

, 1 watt to 20 KC 65

(4 bands) = 2% (24.5 v) 600 ohms 2,20 KC 0.05% watts $150.00
. to 40 KC

0.5% below

.| 500 K¢ 75
6000hms* | ) o "sog ke | 0-1% | waits | $170:00

and above

20 cps to
200AB 40 KC

5 ¢ps to 160 mw
200CD | 600 KC 2% | 10 volts

(5 bands)

6 cps to
200} 6 KC LT S

(6 bands)
250 cps to
100 KC
(5 bands)

20 cps to

201C (ngxg) 1%t (34;'%“"5) 6000hms | 0.5%3% | 0.03% wilts | $225.00
anas N

lCDS to
202¢C W0KC | 2% | S0MY 16o00nms | 0.5%§ | 0.1% 75 | $300.00

(5 bands) watts

“Internal impedance is 600 ohms. Frequency and distortion unaffected by ioad resistance.
Balanced output with amplitude control at 100. Use line matching transformer for other con-
trot settings. **Internal impedance approximately 600 ohms with output attenuator at 10 db
or more. Approximately 75 ohms below 5000 cps with attenuator at zero. tInternal, non-op-
erating controls permit precise calibration of each band. £0.5%, 50 cps to 20 KC at 1 watt
output. 1.0°% over full range at 3 watts output. §0.5%, 10 cps to 100 KC. 1.0%, 5 to 10 cps.
2.0% at 2 cps. 3.0% at 1 cps. *Measured with respect to fuif rated output.

s 100
600 ohms 0.5% 0.1% watts $300.00

& 201C
Audio
Oscillator

160 mw

1o ooy | 600 ohms* | 0.5% 003% | 100 |s450.00

2007 watts

+19%1

o e - 202C
HEWLETT-PACKARD COMPANY » A
1015A Page Mill Road * Palo Alto, California, U.S.A. © @ Oscillator
Cable "HEWPACK" « DAvenport 5-4451 i @m )
Hewlett-Packard S.A., Rue du Vieux Billard No. 1, Geneva, Switzerland ' - -
Cable "HEWPACKSA™ « Tel. No. (022) 26. 43. 36 -

Field representotives in all principal areas 0036

pioneered the world-famous resistance-capacity oscillator circuit
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COMPUTER INSTRUMENTS CORPORATION

MINIATURE ’

MULTI-TURN

PRECISION m

FILM
POTS '

FEATURING:

.

® VIRTUALLY INFINITE RESOLUTION o . v sl
Eliminates serve hunting Thls.mlmct.ure multi-turn precision film
pot is not just better than wire-wound
® LONG LIFE AT HIGH SPEEDS types—it brings a new dimension of per-
10,000,000 revolutions—500 rpm formance and flexibility to your sysiem.
With SuperCon Film pots you can for-
EXCLUSIVE FEATURES: get about the obsolete concepts of wire
resolution, clumsy tapping and shunt-
® NON-LINEAR OUTPUTS ing to produce non-linear outputs,

No Tapping and Shunting bulkiness in ganging, and loose-wire,

glued-assembly construction. The ball-
® DUAL GANG-—SINGLE GANG bearing supported, one-piece through
SAME CASE SIZE!

- X . shaft permits you to locate your pot
S:ME PYERY N'G TORG X! anywhere in the gear train, freeing you
ol to select the optimum ratios with the
ONE PIECE THROUGH SHAFT minimum components, to transmit
Pot fits anywhere in your gear train torque through the pot, to miniaturize

even more. SuperCon Film pots have
el oLl ioly Ul Lol L the inherent accuracy and reliability
Machined-in, Stay-Put Accuracy

to easily meet your requirements.

CIC is the largest manufacturer of Precision Film Poten- .
tiometers, having pioneered in their development, with a 92 Madison Avenue, Hempstead, L. I, N. Y.
10-year record of supply to all branches of the Armed
Services and throughout industry. Qur staff of technical
specialists is ready to assist you with your potentiometer

needs. COMPUTER INSTRUMENTS CORPORATION

Write for our catalog.
FIRST IN FILM POTS K~ o~
SINGLE TURN  SINE-COSINE  LINEAR MOTION  PRESSURE _ COMMUTATORS

POTS POTS POTS = TRANSDUCERS

2 CIRCLE 2 ON READER SERVICE CARD CIRCLE 3 ON READER SERVICE CARD >



' VER the years Kennedy has expanded its facilities to
meet the needs of the antenna industry . . . and today pro-
vides a complete field engineering service geared to solve
the complex problems of antenna systems installation.

This service, conducted by thoroughly experienced
Kennedy field engineers and technicians, includes site
selection assembly, erection, trouble shooting and checkout,
customer liasion, and on-the-job training for systems per-
sonnel in operation and maintenance.

An important fact is underlined here: that Kennedy
capability in antenna systems is fotal/ capability.

ANTENNA EQUIPMENT

- D. S. KENNEDY & CO.

COHASSET, MASSACHUSETTS EVergreen 3-1200

West Coast Affiliate . . .
SATELLITE KENNEDY,INC. of CALIFORNIA
P. 0. Box 1711, Montcrey, California— FRontier 3-2461
Down-to-earth SOLUTIONS fo out-of -this-world PROBLEMS
Tracking Antennas-Radio Telescopes-Radar Antennas
“Trans-Horizon" Antennas-Tropospheric Scatter
jonospheric Scatter
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SHOPTALK . . . editorial

MILITARY DYNAMICS. Never before has our industry needed to
be so alert to trends and shifts in emphasis. The international sit-
uation is changing rapidly. This, coupled with rising costs and closer
serutiny of defense expenditures, could add up to a tight situation.
How to act intelligently in such a period and come out on top is
a management challenge of the first magnitude.

In the backwash of the Khrushchev visit the concept of cold war,
or at least its strategy, could change overnight. A major technical
breakthrough could outdate one, two or more of our major weapons
systems.

Even a relatively minor development could wipe out a subsystem
representing $100 million of business.

Now as never before, timely and accurate knowledge is the key
to success and indeed, even survival.

To serve the electronics business community in times like these
takes not only national news coverage of our industry but also judg-
ment of editors with long experience in the industry.

Sometimes, at a crucial turn in the road, intelligent coverage
requires going to the top, asking the right questions of the right
people. That’s what Associate Editor Mason did last week. He spent
the week in Washington; searching, probing, trying to find a road
map for industry.

His story on p 46 tells some of the things you can expect to see and
should not expect to see during the months to come.

Coming In Our October 23 Issue . . «

MODERN COMMUNICATIONS SYSTEMS. Not too long ago, what
was called the electronics industry was in reality the communications
industry. Since then, the technology has expanded to include control,
computers, radar and the countless other areas of science which rely
on electronics. These developments have somewhat overshadowed
the substantial progress being made in communications—progress
made possible by exciting breakthroughs in theoretical and practical
concepts.

Next week, Associate Editor Weber’s special report describes some
of these new breakthroughs, which are helping to overcome the
immense problems imposed by today’s demands on world communi-
cations systems. You’ll learn how economic, political, military and
sociological considerations are increasing message traffic density
beyond the capacity of existing facilities and how communications
engineers are exploiting new mechanisms of propagation, new modu-
lation schemes, new methods of transmission and detection to over-
come the various obstacles imposed by natural and manmade inter-
ference.

You’ll discover how the concepts of information theory are being
incorporated into working systems and you’ll be projected into the
immediate future with design details of communications satellite
programs now moving into the hardware stage. You won’t want to
miss this comprehensive report which was almost a year in prep-
aration.

ALPHANUMERIC GENERATOR. A system for generating alpha-
numeric characters and special symbols for display on a cathode-ray
tube is described by S. C. Chao of Link Aviation, Inc. in Palo Alto,
Cal. The characters are generated by bombarding the crt screen with
a predetermined sequence of overlapping dots, which are positioned
by step deflection voltages derived from resistor summing networks.
System offers high speed and readability.

OCTOBER 16, 1959 < ELECTRONICS



OPERATION
FROM

TRANSISTOR

OUTPUTS
e

' SMALL
e ‘ PLACES

T A —_ 1 o ———_

A complete line of low power
and space-saving tubes...
available in practically

any size you specify

FEATURES

Low-powered enough to operate directly
% Designed for transistor operation from transistor outputs, small enough for any
* Low grid drive space-hungry application, yet provides extra-
% Low heater voltage high light output for use in high altitudes or any
% High light output high-ambient light level. The low grid-drive and
* Excellent for high altitudes heater requirements of these tubes economize on
* Eliminates bulky power equipment space and weight by eliminating bulky accessory
% Compact and rugged power equipment. Potted bases and high-voltage
% Potted base for operation in all environments connectors, plus rugged construction, permit the
* Resistant to thermal shock utmost performance over wide temperature
% Available in virtually all standard sizes ranges and in the toughest of environmental con-

ditions. Infinite in available sizes, shapes and
ratings, infinite In capabilities.

Write for complete technical details

ELECTRONIC TUBESANDUSTRIAL TV/MILITARY ELECTRONICS/MOBILE COMMUNICATIONS/SCIENTIFIC INSTRUMENTS/AUTOMOTIVE TEST EQUIPMENT

ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N. J., U. S. A.
INTERNATIONAL DIVISION + 515 MADISON AVENUE, NEW YORK 22, N. Y. + CABLES: ALBEEDU, NEW YORK

FIECTRONICS « DCTORER 14 10K0 fIDCIE €© NN DEADED CEDVICE CADD g



AEROCOM’S 1046 H.F. TRANSMITTER

POWER + STABILITY

1000 WATTS WITH .003% STABILITY

Rugged, versatile general purpose H.F.
transmitter—Aerocom’s 1046 packs 1000 watts
of power and high .0039, stability under
normal operating conditions (0°to+50°C.).
Excellent for point-to-point or ground-to-
air communications.

Multi-channel operation on telegraph Al,
or telephone A3 with GM-8A modulator. ..
new Aerocom 1046 can be remotely controlled
with TMC-R at control position and uses only
one pair of telephone lines. In A3 operation,
the local dial control panel is located in
modulator cabinet.

Transmitter cabinet has 834 inch panel
space available for either local dial control
panel or frequency shift keyer.

Model 1046 operateson 4 crystal-controlled
frequencies (plus 2 closely spaced frequen-
cies) in the band 2.0—24 Mcs. Operates on
one frequency at a time; channeling time
2 seconds. Operates into either balanced or
unbalanced loads. Operates in ambient -35°
to+50° C. Power supply: nominal 220 volts,
50-60 cycles, single phase.

Complete technical data on request

Now! Complete-package, 192 channel, H. F.,
75 pound airborne communications equipment
by Aer-O-Com! Write us today for details!

AER
3090 S.W. 37th AVENUE MIAMI 33, FLORIDA

6 CIRCLE 6 ON READER SERVICE CARD CIRCLE 7 ON READER SERVICE CARD—>



HIGH-VOLTAGE REGULATED

POWER SUPPLIES %

o EXCEPTIONAL REGULATION —BETTER THAN 0.1% WITH
A 10% FLUCTUATION OF PRIMARY POWER.

e LOW RIPPLE.
e BUILT-IN FOCUS, FILAMENT AND MAGNET SUPPLIES.
e RF INSULATION TECHNIQUES INCORPORATED TO

MINIMIZE PICK-UP AND CCRONA NOISE.

© AR Model 78504 @ FXR Model 75510 @ FNR Model 75524

*0to 12 KV »0to 10 KV *0to 18 KV
* 150 MA * 250 MA ¢ 1 AMP
* Ripple, 4 MY ® Ripple, 5 MV * Ripple, 5 MV

9(‘ Newest representatives of FXR's

commercial line of high-voltage

shoun here, FXR Model Z8504

power supplies.

@ pioneers in the design and

manufacture of custom and standard
high-power pulse modulators. :
PRECISION

MICHERalc Yistorf{ON-POWER

MODULATORS

‘;7?-”.‘.

RADAR
COMPONENTS

D200 @
WO

DESIGN * DEVELOPMENT * MANUFACTURE *

ELECTRONIC
TEST

FOUIPMENT
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AMED BY NEW PERKIN MTR DC POWER SUPPLIES

The voltage spike in the top photo could destroy the
transistors in your circuit in microseconds. This one hap-
pens to be a “turn-on” transient—one of several treach-
erous, instantaneous overshoots encountered in the every-
For complete protection against

day use of dc supplies.
line and load transients, use new Perkin MTR power

supplies. Combining the best two solid-state re gulation principles, they
use magnetic amplifiers for high efficiency and transistors for instan-
taneous regulation and low ripple. Made without tubes or moving
parts, they give you long, trouble-free service. They’re ideal for
continuous-duty and unattended operation. Perkin MTR units
sustain shorts and overloads indefinitely without suffering internal
damage or shooting spikes into the load. After shorts, they resume
normal operation automatically. And their protection is constant. . .
even if an internal transistor fails, your Perkin MTR power supply
continliestolregulate smoothly and safely!



. ; MODEL NO. MTR.-636-15

- S ]
LRI NEW SOLID STATE REGULATION PRINCIPLE:
=== magnetic amplifiers for efficiency and reliability, transistors for fast response
N { ! - Rugged magnetic amplifiers provide steady-state regulation of line and load. Fast-acting
: i ! l transistors suppress ripple and transients. Because the transistors function only during
GRS . 3 TRANSIsTOR  instantaneous line and load changes, their actual use is held to a minimum. MTR units
AMPLIFIER REGULATOR  thus have far better dynamic regulation than magnetic amplifier-regulated power
REGULATOR supplies and much higher reliability than fully transistorized supplies.
PERKIN / MTR REGULATED LOW-VOLTAGE DC POWER SUPPLIES prompt delivery
i | A.C. Input
Model L D.C. Output ] Static Regulation J Dynamic Regulation ‘ 60 CPS | Ripple
No. | Volts | Amps | Line ! Load ;‘Linef | Loadtt | ~ Volts | Phase RMS
MTRO060-1 A 0-60 1 £10MV | *25MV | E10MV + .2V | 95135 | 1 2MV
MTROG0-5A | 0-60 5 | £10MV | *25MV | *I10MV | * 3V | 95135 1 emv
MTRO036-5 086 | 5 | xloMV | =loMV | =10MV | * 2V | 105125 1 v
MTR036-15 036 | 15 | £10MV | *10MV | *10MV | * .2V | 105125 1 1MV
MTR636-15 636 | 15 | ®95MV | ®50MV | ®25MV | *75V | 105125 | 1 5MV
MTR636-30 6-36 80 | *25MV | *75MV | *25MV | .85V | 105-125 1 5MV
MTR615-5 | 615 | 5 =10MV | *50MV | 019 | * .2V | 105125 1 MV
MTR28-2 24-32 2 *+0.1% *01% | *0.1% * 2V | 105-125 | 1 SMV
MTR28-3 | 2452 | 8 |=0ls | *01g | *01% { + 8V | 105125 | 1 5MV
MTR28-5 | 2482 | 5 £0.1% | *019 | *01% | * .8V | 105125 | 1 5MV
MTR28-10  24-32 10 [ *01% | *01% | *01% | * 4V | 105-125 1 MV
MTR28-30 24-32 30 *+0.1% *0.1% +0.19% | * .5V | 105-125 1 5MV
MTR28-100 | 2482 | 100 | 0.1% | =0.1% ':‘0.5% j +2,0V 1208/230/ L8 | 20mv
- : | | | 460 >10% | |

}For 10V step change on 115V nominal input units; 10% step change on Model MTR 28-100

}4For changes no load to full load or full load to no load. On fractional load changes, specifications are improved.
All models have Automatic Current Limiting protective loads and shorts can be sustained indefinitely without damage
circuitry which eliminates fusing. Voltage and current are  to the power supply. All units available standard 19” rack or
automatically reduced to a safe level on overloads of 125%  cabinet mount. Dynamic impedance down to 25 milliohms.
rated output and above, including dead short circuits. Over-

WRITE FOR COMPLETE PERKIN CATALOG on tubeless power
supplies and new technical article on dc power sources for transistorized

circuits.
L€

=y PERKIN
ENGINEERING CORPORATION
345 Kansas Street, El Segundo, California « ORegon 8-7215
New England Area Office: 46 Amesbury St.+ Lawrence, Mass.* MUrdock 3-3252

SALES REPRESENTATIVES
Albuquerque, N.M.—AMherst 8-1724  Dayton, O.— CHapel 4-5551 Minneapolis, Minn.— MIdway 6-2621  San Diego, Calif.~ ATwater 3-2081

Angola, Ind.—~217 & 8101-R Denver, Colo.—-SUnset 1-7375 New York City, N.Y.— DIgby 4-2997  San Francisco, Calif.— EMerson 9-3354
Atlanta, Ga.—BLackbumn 5-6660 Detroit, Mich.—-HOward 8-2461 Orlando, Fla.— CHerry 1-2128 Seattle, Wash.—PArkway 3-9000
Chicago, Ill.— JUniper 8-0905 Indianapolis, Ind. - STate 7-0009 Philadelphia, Pa.—WAlnut 7-1820 Syracuse, N.Y.—GlIbson 6-0220
Cleveland, O.-—- REdwood 2-7444 Kansas City, Mo.— HEdrick 2-2528 Phoenix, Ariz. - WHitney 6-2111 Washington, D.C.—JUniper 5-7550

Dallas, Tex.—FLeetwood 7-7080 Los Angeles, Calif.-- HOllywood 9-7294  St. Louis, Mo. —PArkview 1-6403 Agincourt, Canada—AXminster 3-7011
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H l “ QS in H-F Rotary Power Supplies
YT \ AR o ' A All your needs for dependable High
N ! ‘z: T NN . ' ‘ Frequency Power Supplies can be found at
) N K by ’ one source—American Electronics’
DN AR /A e cas ! P Electric Machinery & Equipment Division.
N, | ; |
R\ X . AN BN/ g Here engineering talent and manufacturing
RN N S e know-how have been pioneering new Rotary
N\ S
\ N 7 _;' Power developments for over a decade,
L 77
— ) Ly
. ‘\‘ ~ I/

FIRST to introduce a brushless, inductor type 400 cycle
generator. Field windings are cast integrally with the rotor.
Windings are practically indestructible.

FIRST to furnish 1200

cycle generators as the power

vt s——
of Typical Generator for H-F
. Industrial Installations

source for industrial and medical
X-Ray equipment — equipment
recently used to check the atomic submarine

NauTILUs for perfection of hull weldments and seams.

FIRST to meet the demands of the aircraft industry for '
. Computer Check-Out Generator,
1600 cycle power to check out airborne computer systems. 400 and 1600 Cycle

FIRST t provide the high cycle generator as the power
source for high speed routers for metal working.

FIRST to furnish power source for ultra high frequency
lighting systems for more efficient lighting at lower cost.

Write or call for our new Rotary Power brochure, which gives
the complete story on these and other power supply units.

AC-DC Suppl;for Production
AMERICAN ELECTRONICS, INC. Check-Out Station

ELECTRIC MACHINERY & EQUIPMENT DIVISION
2112 NORTH CHICO AVENUE, EL MONTE, CALIFORNIA - CUMBERLAND 3-7151

< CIRCLE 9 ON READER SERVICE CARD CIRCLE 10 ON READER SERVICE CARD



BUSINESS THIS WEEK

ELECTRONICS NEWSLETTER

LLUNIK DATA pieced together by ELECTRONICS dur-

ing the first few days after the Soviets fired their
moon station into orbit suggests the possibility
that an instrument package may have been dropped
on the moon. The orbiting “interplanetary stat-
ion,” as the Soviets call the satellite, could
then be acting as a relay to transmit data from
the far side of the moon to earth. Next week
ELECTRONICS will publish information from Mos-
cow and England’s Jodrell Bank Observatory that
lends credence to this theory.

SATELLITE MONITORING CENTER that will col-

lect data for three military satellite projects is
scheduled to be operational before June 1960.
The projects are Midas, a ballistic missile warn-
ing satellite under development which uses in-
frared; Samos, the reconnaissance satellite
known previously as Sentry; and the Discoverer
satellites, forerunner to the Mercury man-in-
space project. The Development Control Center
is under construction at Sunnyvale, Calif., 250 mi
from Vandenberg AFB and site of prime con-
tractor Lockheed’s Missile and Space division.
Radiation, Inc. is supplying the center’s display
system, which will present information from at
least five tracking stations. Center will monitor
any signals from satellites by remote control and
evaluate them; collect tracking data from round-
the-world stations and command their equip-
ment; receive corrections, program data to satel-
lites and plot global weather and satellite posi-
tions. Closed circuit tv will connect the center to
the Vandenberg AFB blockhouse.

Videotape recorder with one revolving head for recording

both picture and sound is annouuced by the Japanese
company Toshiba (Tokyo Shibaura Electric.) Firm
expects to start production of the machine next month
and sell it early next vear.

ACTIVE COMMUNICATIONS SATELLITE system

of 1,000 channels that would cover 3,000 land
miles is “well worth pursuing.” So says Dana
W. Atchley, Jr., president of Microwave Asso-
ciates, which is affiliated with Western Union.
He said an active satellite system could be put
into use by 1965 and would cost at least $100
million to develop. Atchley added that construec-
tion of the system with several ground terminals
would cost about $7 million, which figures out to
about $2.50 per voice channel mile. He cited a
need for low-noise, long-life microwave tubes to
operate around 10,000 mc, thinks one key receiver
component will be a non-linear, junction-type
diode (varactor).

Radiometric sextant miniaturized sufficiently to be in-

stalled in a submarine will be developed by AC Spark
Plug division of GM under a $489,734 Navy BuShips
contract.

DIGITAL READOUT of aircraft identification

codes is reported possible with a device whose

ELECTRONICS - OCTOBER 16, 1959

security wraps have just been taken off by the
Air Force. Device, which combines optics and
electronics to identify quickly any aircraft indi-
cated on a radar screen, is intended primarily for
air traffic control. It was developed by Radio
Receptor’s advanced development lab, Westbury,
L.I,N.Y.

PASSIVE BALLOON SATELLITES will be tested

for broadband radiotelephone relay use by Bell
Telephone Laboratories and the National Aero-
nautics and Space Administration after an ex-
perimental facility is completed at Bell’s Holmdel,
N. J. lab. Signals will be transmitted and re-
ceived by the Holmdel station and NASA’s Jet
Propulsion Laboratory tracking station, Gold-
stone, Calif. The used microwave signals will be
analyzed to obtain data on transmission effects
and the reflection characteristics of orbiting pas-
sive satellites. Bell is paying about 80 percent
of the cost of the control buildings and two large
antennas at Holmdel. A commercially available
dish antenna will transmit the signals and a
modified Bell horn reflector antenna will receive.
Bell says a pair of parametric amplifiers, or a
pair of masers, or one of each will be used in the
receiving gear.

LOW LABOR COSTS for Japanese electronic prod-

ucts seem to be a two-edged sword for U.S. elec-
tronics firms. Cost factor permits competition
with certain American-made products here but
also allows some U.S. re-exporters to compete in
Asian and European markets with Japanese-made
goods. A case of the latter is reported this week
from Tokyvo: An unidentified U.S. firm flew some
8,500 Japanese-made transistor radios valued at
$140,000 to West Germany for the Christmas
trade. About 10,000 more sets will be shipped
by sea.

Sign of the times in the steel industry: Allegheny Lud-

lum, Pittsburgh. has inaugurated a formal apprentice-
ship program for electronic maintenance men which
calls for 1.000 hours of classroom and lab training over
four years. Program has evolved from the steel com-
pany’s interest in automatic control devices and data
logging systems for steel rolling equipment.

RADIATION TRACKING TRANSDUCER capable

of detecting and resolving the angular position
of light or other forms of radiation at angles of
motion smaller than 0.1 second of an arc has been
developed. Electro-Optical Systems, Pasadena,
Calif., reports the thin semiconductor device,
developed under contract from the Army Ballistic
Missile Agency, can be aimed electrically. This
makes complex mechanical apparatus unneces-
sary. Besides its use in tracking aircraft or other
objects, says the firm, the device can also be used
by the Army in celestial navigation and in cer-
tain missile and satellite applications.
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—from SYLVANIA

In Silicon Junction, Gold Bonded, and Germa-
nium Point Contact types, Sylvania’s complete
mechanization assures EXTRA diode uni-
formity and quality control—at no extra cost.

Sylvania provides the design engineer with as-
surance of top-grade performance for its entire
diode line. All Sylvania diodes in solder-sealed
or all-glass packages are 1009, tested for her-
metic seals to assure maximum protection and
reliability in any application—and particularly
those where operating conditions are most severe.

Sylvania Silicon Junction Diodes are 1009
tested on curve tracers for reverse character-
istics—to eliminate such undesirable factors as
soft breakdown, drift, flutter and creep.
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Reverse characteristics of typical
Sylvania Silicon Junction Diodes

12 CIRCLE 12 ON READER SERVICE CARD

A significant Sylvania EXTRA in automated
diode quality control is the Sylvania-designed
Digital Automatic Tester and Classifier. Here
each unit is subjected to as many as 16 separate
tests that can be programmed for an almost
infinite variety of electrical characteristics. Ac-
curacy of the automatic tester has proved to be
better than 0.5 percent for every test.

In addition ‘to 1009, testing programs, all
Sylvania diodes, through scientific sampling
procedures, are thoroughly tested as follows:

Extended Storage and Operating Life Tests
—offer an extra safety factor, as they go beyond
customer specifications.

Temperature Cycling Tests—ranging from
—65° C to 200° C.

Lead Fatigue Tests—assurance of optimum
mechanical stability.

Thermal Shock Tests—assure rugged seals.

All of these mechanical and environmental tests
are made in accordance with the most stringent
specification procedures—military and non-
military. In some cases, such as temperature
cycling, the Sylvania limits exceed those of
the specification,
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Sillcon
Junction,

Germanium»
Point
Contac)

Sylvania’s Digital Automatic Tester and Classifier—
performs up to 16 separate tests for each diode unit.

For the complete story on Sylvania Silicon Junction,
Gold Bonded and Point Contact diodes, contact
your Sylvania representative, or write the factory
directly at the address below for a free copy of the
new Sylvania 16-page diode booklet.

Write for your
free copy of

this new 16-page

Sylvania Diode
booklet.

POPULAR SYLVANIA MORE-DIODE-PER-DOLLAR TYPES

SILICON JUNCTION POINT CONTACT GOLD BONDED
IN456,A IN461,A 1N482,AB 1N486,AB, IN126A  INI9I IN270 1N283
IN457,A 1N462,A 1N483,AB 1N487,A IN127A  IN192 IN276 D1165
IN458,A 1N463,A 1N484,AB 1N488,A IN128 IN198 1N279 D1248
IN459,A  1IN464,A 1N485,AB 1N281

¥ SYLVANIA®E=

Subsidiary of

GENERAL TELEPHONE & ELECTRONICS
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SyLvANIA ELECTRIC PRODUCTS INC,

Semiconductor Div.

100 Sylvan Road, Woburn, Mass,

CIRCLE 13 ON READER SERVICE CARD 13



BARNSTEAD

BANTAM
DEMINERALIZER

DOES 5 WATER
PURIFICATION JOBS
EMPLOYS 5
INTERCHANGEABLE
CARTRIDGES

=
O PRESSURE
- ~— BANTAM

STANDARD CARTRIDGE Produces ion free

water at minimum cost . . . removes 1500
grains as NaCl (1300 as CaCO3).

MIXED RESIN CARTRIDGE For operations
demanding better than 1,000,000 ohms
resistance and neutral pH. Cartridge ca-
pacity is 1230 grains as NaCl (1050 at
CaCOgy). Approximately %5 of cartridge
capacity is million ohm water or better.

ORGANIC REMOVAL CARTRIDGE Removes
organics, organic liquids and gases that
would pass through a demineralizer. Ef-
fective in removing chlorine. Ideal for
pre-treating demineralizer feedwater, for
self-purifying high purity rinse systems
and other processes where organics or
odors in the water are objectionable.

OXYGEN REMOVAL CARTRIDGE Developed
for cooling water loops where it is impor-
tant to maintain low exygen content to
prevent corrosion. Cartridge removes one
part per million of dissolved oxygen from
2500 gallons of water, or 6.8 liters (9.7
grains) of oxygen at standard temperature
and pressure.

CATION CARTRIDGE Provides (1) precious
metals recovery, (2) radio-active isotope
recovery, at low cost, (3) also useful for
removing volatile amines where heating
plant steam condensate is being used as
the feedwater for a Still, and (4) where
close control over the pH of water is nec-
essary, the cation cartridge in its ammonia
or lithium form is effective.

B Write for Literature
arnsiea

STILL AND STERILIZER CO.

19 LANESVILLE TERRACE BOSTON 31, MASS.
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WASHINGTON OUTLOOK

WASHINGTON-—Imports of Japanese transistors, rectifiers and diodes will
be “investigated” by Office of Civil Defense Mobilization to determine
whether they are injuring national security.

The study comes under the so-called “defense-essentiality” section of
the Trade Agreements Law, which provides for import restrictions on
products which OCDM rules (1) are needed for defense mobilization, and
(2) are being imported in quantities which threaten national security.

Electronic Industries Association petitioned the agency for the investi-
gation. Under the trade laws which were tightened last year, the OCDM
study follows automatically.

Of a handful of similar petitions which have reached a final ruling in
the last few years, only imports of petroleum have been curbed under
this provision. Last major petition to fail was one filed by National Asso-
ciation of Electrical Manufacturers seeking restrictions on foreign heavy
electrical equipment.

OCDM will take statements and briefs from all interested parties
through Nov. 17, rebuttals through Dec. 17, and all data and comments
by Jan. 2, 1960.

Military requirements for transistors now total 10 million units
annually, are expected to zoom to some 100 million units annually by
1965 as missile and space vehicle production starts to climb.

Commerce Department’s Business and Defense Services Administra-
tion reports that Japanese exports of transistors to the U.S. multiplied
from $7,000 worth last year to $521,000 worth in the first six months of
1959.

These figures, while reflecting dramatic increases, are less than the
nearly 27-million unit figure which EIA reported Japan had shipped to
the U.S. in transistors alone during the first quarter of 1959. The trade
association later corrected its figures, explained that this was a produc-
tion figure, not an export statistic.

® Scientific development through private enterprise—with government
support—is the program laid out by the Republican party’s committee
on program and progress. The committee’s science task force envi-
sions a key role for communications in the next two decades with
“automatic and simultaneous translation of languages in interna-
tional calls, three-dimensional color tv, vhf radio and improved tech-
niques for reproducing the printed word.”

The $10 billion the U.S. (both government and private) spends
annually on scientific research and development should be stepped
up to $36 billion by 1976, the group says. But the trend toward
centralizing scientific work in federal laboratories must be reversed.

The group strongly endorses federal support of basic research
through the National Science Foundation utilizing private facilities,
but wants commercial application left strictly to private industry.

® An increase in sales for communications equipment makers from this
year’s $2.65-billion level to some $4.65 billion in 1968 is forecast by
the Commerce Department. The sums cover wire and microwave
telephone and telegraph equipment used by common carriers. The
forecast is based on an estimate that population growth, business
expansion and other factors will boost the numbers of telephones in
this country from 66.6 million to 110.7 million over the next decade.
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BUILDING BLOCKS

FROM KEARFOTT

BUILDING BLOCKS
FROM KEARFOTT

BUILDING BLOCKS

Data Logging

Kearfott’s broad line of
test equipment includes the
Scanalog 200-Scan Alarm
Logging System which
monitors, logs and per-
forms an alarm function of
up to 200 separate temper-
ature, pressure, liquid level
or flow transmitters. This
precise data handling sys-
tem is equipped with man-
ual controls for scanning
rates, automatic or manual
logging, data input relat-
ing to operator, time, day,
run number and type of
run, 200 numbered lights
correspond to specific
points being maintained
and provide a visual “off
normal” display for opcra-
tor’s warning. System can
be expanded to 1024 points
capacity and 2000 points
per second scanning rate.

Write for complete data.,

FROM KEARFOTT

F/oé;ed Rate
Integrating Gyros

Specifically designed for
missile applications, these
Kearfott miniature gyros
operate efficiently at
unlimited altitudes. Their
outstanding accuracy and
performance make them su-
perior to any comparably-
sized units on the market.
Hermetically sealed within
a thermal jacket, these gy-
ros are ruggedly designed
and completely adaptable
to production methods. Per-
formance characteristics
that are even more precise
can be provided within the
same dimensions,

TYPICAL
CHARACTERISTICS

Mass Unbalance:
Along Input Axis: 1.0°/ hr
maximum untrimmed
Standard Deviation (short term):
Azimuth Position: 0.05°/hr
Vertical Position: 0.03°/hr
Drift Rate Due to Anisoelasticity
Steady Acceleration:
.015°/hr./g? maximum
Vibratory Acceleration:
.008°/hr./g? maximum

Damping:
Ratio of input angle to
output angle is 0.2

Characteristic Time:

.0035 seconds or less
Weight: 0.7 Ibs,
Warm-Up Time:

10 minutes from —60°F
Life: 1000 hours minimum

= KF‘TA‘ﬁ:s_ _‘Tfj_ 1
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Electrohydraulic
Servo Valve

Kearfott’s unique approach
to electrohydraulic feed-
back amplification design
has resulted in a high-
performance miniature
servo valve with just two
moving parts. Ideally
suited to missile, aircraft
and industrial applications,
these anti-clogging,
2-stage, 4-way selector
valves provide high fre-
quency response and
proved reliability even
with highly contaminated
fluids and under conditions
of extreme temperature.

TYPICAL
CHARACTERISTICS

Quiescent Flow
Hysteresis ...3% of rated current
Frequency Response
3db @ 100 cps
Supply pressure....500 to 3000 psi
Temperature-Fluid & Ambient
—65°F to +275°F
Flow Rate Range .... .3 to 10 gpm
10.5 ounces

Write for complete data.

A
¥ GENERAL
Digital 20 Second o Integrator &a’.ﬁu PRECISION
Converter A Synchro Tachometer COMPANY
I , KEARFOTT COMPANY, INC., LITTLE FALLS, N.J.
J' A subsidiory of Generol Precision Equipment Corporation

Soles ond Engineering Offices: 1500 Moin Ave., Clifton, N. J.
Midwest Office: 23 W. Colendor Ave., Lo Gronge, It
South Centrol Office: 6211 Denton Drive, Dollos, Texos

West Coast Office: 253 N. Vinedo Avenve, Posodena, Calil,

Engineers: Kearfott offers challenging opportunities in
advanced component and system development.
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EIMAC
is an electron tube specialist

EIMAC FINDS
WAY TO END
PREMATURE

TUBE FAILURE

No matter how carefully you operate
vacuum tubes, power overloads can’t
always be avoided. In most tubes, the
resultant overheating procduces vacuum
loss or internal arcing. Tubes often fail
immediately or fall off in performance.

To overcome this, Eimac developed a
group of internal-anode radial-beam
tetrodes with exceptional ability to with-
stand repeated power overloads and
peak powers. Operated for millions of
hours in every class of service, these
rugged tetrodes have proved they last
longer, perform better, than any com-
parable internal-anode tubes.

Their amazing reliability is due partly
to Eimac’s exclusive Pyrovac plate. This
outstanding intcrnal-anode material re-
duces internal arcing, actually absorbs
gases which might ruin tube vacuum.

In these tetrodes, low inter-electrode
capacitances and low lead inductances
assurc stable operation at high frequen-
cies. Their high power gain and low
driving power requirements simplifv
driver requirement and associated cir-
cuits.

For complete technical and applica-
tion dala on these oulstanding tetrodes,
see the attached Eimac Report to Design
Engineers,

®
EITEL-McCULLOUGH, INC.

San Carlos, California
CIRCLE 16 ON READER SERVICE CARD

Eimac Application Engineers work closely with equipment designers and users
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CLEANER, HARDER VACUUMS INCREASE TUBE LIFE

During production Eimac-designed rotary vacuum pumps evacuate gas at high tem-
peratures. This, plus clean electrode design and non-emitting grids, helps make Eimac

internal-anode tetrodes the most reliable available.

_.,ﬂ.;

NEWEST TUBE TYPES, TUGE IMPROVEMENTS COME
FROM EIMAC RESEARCH AND ENGINEERING

First 1o develop internal-anode tetrodes, Eimac is also the recognized leader in
ceramic-melal vacuum tubes. With emphasis on new tube types, Eimac constantly

improves conventional tube types, Loo.
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100% DEVICE TEST WITH .
‘CAT’ AUTOMATIC TEST EQUIPMENT |

1009% test of the performance and uni-
formity built into TI ‘mesa’ units is con
ducted automatically by CAT—Cen-
tralized Automatic Test equipments.
Designed and built by T1, these machines
each have a capacity of 40,000 units a day.

Currently doubling in size is the
310,000-sq ft TI Semiconductor-Com- o
ponents division plant, already the
world's largest semiconductor facility. -



2N697 MULTI-PURPOSE
SILICON ‘MESAS’
NOW MASS-PRODUCED

BY WORLD'S
LARGEST TRANSISTOR
MANUFACTURER

WEDIUN.POWER AMPLIFIERS o SwaLL- | B | dvctac o o pocn
SIGNAL AMPLIFIERS » SWITCHERS

pose silicon ‘mesa’ units for amplifier,
switching and medium-power applications.
FEATURE: Produced by the pioneer of the diffused-base proc-
' ess, these highly reliable ‘mesa’ units feature...
. ‘ y . 2-1w0 maximum power dissipation ... beta spreads
= Diffused-base ‘mesa’ construction of 20-60 (TI 2N696) and 40-120 (TI 2N697) ...
10-ohm maximum saturation resistance.

i
ACTUAL SIZE

. B - . - ) o
2-w maximum power dlss|pat|on at 25°G Your full-year guarantee is backed by TI’s proven

) . production capabilities (largest in the world and
= DG betas of 20-60 and 40-120 currently being doubled) and a stringent quality

assurance program.

Check these specs and contact your nearest dis-
tributor or TI sales office for immediate delivery.

electrical characteristios at 25°C ambiént

(unless otherwise noted)

“-maximum ratings at 25°C ambient

PARAMETERS TEST CONDITIONS min. max. unit
Iceo Collector Reverse Current Veg = 30v le=0 - B = Collector-Base Voltage + « = o o =« o o o s+ o o o o = 60v
at 150°C Veg = 30v lg=0 — 100 pa
Bvcgo Collector-Base Breakdown Voltage lggg = 100ka g =0 60 - . Collector-Emitter Voltage (Rgg = 102) + + o« o« o =« - 40v
BVCER Collector-Emitter Breakdown Voltage lggg = 100ma  Rgg = 10 ohms 40 - v
BVggo Emitter-Base Breakdown Voltage lggg = 100pa g =0 5 - v Emitter-Base Voltage . . . . . . . s . o o s e e e e Sv
hrg* D-C Forward Current Transfer Ratio Ig = 150ma Vg = 10 v (2N696) 20 60 —
(2N697) 40 120 — Total Device Dissipation . . . . . .« .+ . « o« o . o . s 0.6w
VgE (sap)® Base-Emitter Saturation Voltage Ig = 150ma g = 15ma - 1.3v
Ve (sap)® Collector-Emitter Saturation Voltage Ig = 150ma lg = l5ma - 1.5 v Total Device Dissipation at case temperature 25°C . . . . . . . 2w
hee A-C Common Emitter Forward
Current Transfer Ratio Ig = 50ma Vg =10v f=20mc 25 = = Storage Temperature Range « o o ¢ o v o v —65°C to +115°C
Cob Collector Capacitance 1g — Oma Ve = 10v - 35 paul

*pylse conditions: length=300us ; duty cycle£2%.

INSTRUMENTS

O
\'\U, INCORPORATED Werite on your company letterhead
R

SEMICONDUCTOR-COMPONENTS DIVISION i - .
13500 N. CENTRAL EXPRESSWAY descrl.bmg your application for
POST OFFICE BOX 312 .+ DALLAS.TEXAS specific details on TI products.
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LA N1

Some terms like “up,” “long,” “wide” or “high” are purely
relative. “Reliability” is not a relative term—it is absolute!

The systems which regulate the flow of electricity,

water, natural gas, petroleum and the other liquids and
gasses which are so vital to our industrial and personal lives
must be reliable — without compromise or qualification!

Since 1921 North Electric Company has designed,
developed and manufactured thousands of such systems—
systems which have established new standards of reliability.

North’s unique capabilities in this field stem from
75 years of proven experience in the areas of
communication and control, the two basic principles
upon which a system complex is dependent.

For utilities, for industry, for defense—North engineered
and built systems are functioning 24 hours a day,

365 days of the year —such reliability is inherent in

every North Product.

North stands ready, and able, to give you specialized
assistance in system design, development and manufacture,

Write, wire or phone

INDUSTRIAL DIVISION

NORTH ELECTRIC COMPANY

4910 SOUTH MARKET STREET ¢ GALION, OHIO
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FINANCIAL ROUNDUP

Voting Today on Merger Plan

BEING VOTED ON TODAY are merger
plans concerning Consolidated
Electronics Industries Corp., Phil-
ips Industries and Central Public
Utility Corp. (see ELECTRONICS, p
21, Aug. 14). To become effective,
the merger will require approval
of two-thirds of all stockholders
involved. If approved, the new
corporate entity, Consolidated
Electronies Industries Corp., will
have total assets of more than $74
million, net current assets of $33
million and sales and revenues of
more than $87 million. Each firm
involved in the merger will con-
tinue in its special field of elec
tronics, pharmacueticals and elec-
tricity, respectively.

¢ Universal Winding Co., Crans-
ton, R. 1., reports stockholders ap-
prove changing its corporate name
to Leesona Corp. Also approved
are two changes in the company’s
capital structure. The firm’s $5
par common stock authorization
will go from 1 million to 2 million
shares, and all 90-cent cumula-
tive convertible preferred stock is
being recalled and cancelled. The
company’s capital now consists
solely of 2 million shares of com-
mon stock. Company officials say
coil winding machine sales were
abnormally low in 1958 and in the
early part of this year. A marked
upturn has been in effect since
April, however, and incoming or-
ders have increased 100 percent.

e Marshall Industries, San Ma-
rino, Calif., announces purchase of
the entire assets, lease holdings
and inventory of Electron Prod-
ucts Co. for about $400,000. EPC
manufactures miniaturized capaci-
tors and radio interference and
noise filters. Marshall Industries
is a firm recently formed through
the merger of three companies
bearing the generic name of G. S.
Marshall Co., manufacturers rep-
resentatives, the Wahlgren Elec-
tric Manufacturing Co., and Elec-
tro Physics Laboratories, Inc. The
newly acquired firm, which has a
current sales rate of more than $1
million annually, expects a 50-

ELECTRONICS - OCTOBER 16, 1959

percent increase will be recorded
in the coming year.

¢ Tenney Engineering, Inc., Un-
ion, N. J., reports acquisition of
the copper and aluminum coil di-
vision of Kirsch Co., Sturgis, Mich.
Tenney plans to utilize this divi-
sion’s know-how and facilities in
connection with environmental
test equipment manufacture. Sales
of the newly acquired division are
expected to double by the end of
1960 reaching a volume of about
$3 million. Facilities will be
housed in a new location currently
heing sought. Indications are that
Wilmington, N. C., is a likely site
for the operation, which will use
about 75,000 sq. ft. Also in the
Tenney expansion program is a
licensing arrangement concluded
with the West German firm,
Deutsche Waggon und Maschinen-
fabriken, to manufacture and sell
Tenney equipment in the European
market.

25 MOST ACTIVE STOCKS

WEEK ENDING OCTOBER 2

SHARES
(IN 100's) HIGH

LOW CLOSE
Avco Corp 600 1318 12 1238
Elec & Mus Ind 568 Ma 7 s
Sperry Rand 558 2254 217 221
Int't Tel & Tel 553 3433 3314 3312
Gen Elec 537 7912 77 79
RCA 466 5958 5534 57
Univ Control 420 17 1614 163
Texas Inst 388 135% 1283 1313
Du Mont 3n 8Y2 6% 8Ya
Gen Dynamic 372 4814 4518 4578
Gen Tel & Efec 363 697% 6878 6912
Westinghouse 311 9112 8812 91Vs
Raytheon 280 473 44172 45
Burroughs 275 3% 30% 303
Ampex 256 833% 7814 8233
Siegler Corp 246 29% 258  29%
2enith Radio 220 973% 941/ 9512
El-Tronics 194 139 1% 133
Int'l Bus Mach 185 42612 4112 419%
Reeves Sndcrft 175 85% 7% 8
Gen Transistor 174 343% 313 332
Beckman Inst 159 537% 50% 5258
Emerson Radio 147 157% 14%% 143
Lear 147 13% 1% 13%
Philco Corp 146 25% 23V 24,

The above figures represent sales of electronics
stocks on the New York and American Stock
Exchanges. Listings are prepared exclusively for
ELECcTRONICS by Ira Haupt & Co. invesrment
bankers,

No. of Issue
NEW PUBLIC ISSUES ool lsse
Allied Radio 333,335 16*
Radiation Dynamics 25,000 122
Rek-0-Kut 142,666 32
Technical Materiel 80,000 12
“approx

- TEXAS INSTRUMENTS

SEMICONDUCTORS

From

NEWARK

ELECTRIC CO.

7 Your Authorized
Tl Distributor

Tl semiconductors are USE-PROVED
by thousands of customers and
GUARANTEED for one full year!
Now available at Factory Prices in
1-999 quantities:

Silicon transistors, germanium tran.
sistors, silicon diodes and rectifiers
and carban film resistars.

sensistor silican resistars: 1-499
tan-Tl-cap tantalum capacitors: 1-99

FREE

Newark Electric’s all-new,
1959 INDUSTRIAL ELEC-
TRONICS CATALOG #69

Order now for your copy of this
388-page reference to the newest
electronic devices, including Texas
Instruments complete line of semi-
conductors and components.
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POST VAR-EL

Here’s a sepia intermediate that handles
just like the best vellums

As a result of The Frederick Post
Company’s long and intensive re-
search in intermediates and coating
technology, there is now available a
dramatically improved sepiatone
vellum. Post Vapo-Vel (209) com-
bines every important feature you’ve
been looking for in a transparentized
paper-base print—top drafting qual-
ities, superior shelf-life and filing
characteristics, and outstanding
printback speed. An extra dividend:
Vapo-Vel’s cost per print is surpris-
ingly economical compared to other
types of intermediates.

To the man on the board, this
newly improved Vapo-Vel is a real
find. It has all the drawing and trans-
parency features of a top-notch vel-
lum, even that crisp vellum *‘feel.”
Vapo-Vel’s easy-to-read dark brown
image and outstanding transparency
eliminate eyestrain in modification
work on the back of reverse-reading
prints. The surface takes pencil and
ink without feathering. Pencil eras-
ing characteristics of this strong
1009, rag premium paper are truly
outstanding, while eradication of
print images is easily accomplished.

Write today for your copy of the POST Vapo-Vel Kit. It contains sample prints
to examine and test, a Print Characteristics Checklist, a Data Sheet and a copy
of PoST’s popular booklet **11 Ways to Save Drafting Time.”” To keep up-to-
date with the latest, just write Frederick Post Company, 3660 North Avondale

Avenue, Chicago 18, Illinois.

| FREDERICK POST COMPANY

CHICAGO 90 ¢« ENGLEWOOD,N.J. ¢ PITTSBURGH ¢ DETROIT o
MILWAUKEE ¢« HOUSTON ¢ SAN FRANCISCO o LOS ANGELES

Dealers in Principal Cities

THESE SHORT CUTS WILL SAVE YOU TIME

From this . . . to this WITH NO ERASURES!
When a large element in your original
drawing requires modifications, simply cut
it out of the first Yapo-Vel print. Draw in
the changes on a second Vapo-Vel print
... and you have a new master,

Make quick corrections over scattered
areas. When small patches of your orig-
inal drawing need alterations, make a
Vapo-Vel intermediate. Then eliminate the
unwanted lines with POST Eradicator Fluid
and redraw.

You check it! Whatever your
special interest, test 209 Vapo-
Vel ammonia process prints for
factors most important in your
own operations. Whatever your
prime requirements may be,
Post welcomes a comparative
evaluation of diazo-type sepia
papers for each and every one
of these prime characteristics:

PASSES EVERY TEST!

Image Density—Visual
Drafting Qualities
Line Contrast
Readability thru Back
Eradication

Filing Characteristics

Image Density—Actinic
Opacity (Printback)

Quality of Reprint
Image Bleed on Aging
Background Stability
Shelf-Life

Add variable data with transparent matte
tape. It is often economical to maintain
standard drawings without dimensions and
other variables, adding this information
on transparent matte tape, as needed to
specific orders. A subsequent Vapo-Vel
print then supplies the completed drawing.




Sola Constant Voltage DC Power Supplies are designed for intermittent, variable, pulse or high-amperage loads.

Sola packs 6 amps of 300-watt regulated dc power
into 5!/4 inches of relay-rack space

Looking for a source of regulated dc power that fits into
a small space? You’ll probably find that the Sola Con-
stant Voltage DC Power Supply offers what you want.

This compact unit has exceptional performance char-
acteristics, too — it delivers current in the “ampere
range,” regulates within =19, even under a =109, vari-
ation in line voltage, has less than 1%, rms ripple, and
even tolerates dead shorts. It is 809, efficient and has
a very low static output impedance.

How’s it done? Sola managed it through a balanced
assembly of three complementary components . . . a
special Sola Constant Voltage Transformer is teamed
up with a semiconductor rectifier and a high-capacitance

filter. Electrical characteristics of the transformer maxi-
mize most of the advantages of the rectifier and filter,
while virtually eliminating all their disadvantages. The
resulting regulated dc power supply is simple, highly
reliable, compact and moderately priced.

These benefits are exhibited by the entire line of Sola
dc power supplies. Sola has designed and produced hun-
dreds of ratings to meet requirements of equipment
manufacturers. The company is set up to handle specific
needs for custom-designed units in production quanti-
ties. A Sola sales engineer can supply all the facts. In
addition to this custom service, Sola currently stocks
six models ranging from 24 volts at six amps to 250
volts at one amp.

For complete data write for Bulletin 7J-CV-235

Sola Electric Co., 4633 W. 16th St., Chicago 50, 1., Bishop 2-1414 e Oifices in principal cities ® In Canada, Sola Electric (Canada)Ltd., 24 Canmotor Ave., Toronto 18, Ont.

CONSTANT VOLTAGE TRANSFORMERS

A DIVISION OF

~<—CIRCLE 31 ON READER SERVICE CARD

REGULATED O POWER SUPPLIES

BASIC

MERCURY LAMP TRANSFORMERS FLUORESCENT LAMP BALLASTS

PRODUCTS CORPORATION
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Helping to guarantee a vital
“something” for a rainy day

The effectiveness of America’s defense ‘“umbrella”— today
and tomorrow— depends on instant avarlability of superior elec-
tronics weapons.

For over seven years, the Hallicrafters company has been
answering this urgent need with -QRC—Quick Reaction
Capability.

For your electronic requirements . . . from single circuit to ENGINEERS: Join our rapidly expand=
complete system . .. for application on land, sea, air or space ing QRC team now. For complete
. . . . . . information address your inquiry to:
... Hallicrafters QRC can provide you with this unique design William F. Frankart, Director of Engi
and production service in electronies. neering.
MILITARY ELECTRONICS DIVISION CHICAGO 24, ILLINOIS

URGENT PROBLEMS RELIABLY S OLVED
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the MIRACLE of

TYPE (M. ..

metallized on
one or both surfaces—
with or without
insulated margin

Top adaptability for subminiature
applications requiring minimal
dimensions

Unsurpassed electrical characteristics
at high temperatures

Optimum reliability through
“self-healing” properties

Type (M Metallized Teflon is the latest
achievement in our accelerated R&D program.
For your specific Teflon requirements — ask
about Dilectrix" exclusive and patented family
of products, and Custom Applications
Department.

WRITE DEPT. RD-2

lxh- — for further detoils and

. % full catalog.
DILECTRIR

CORPORATION §

Allen B'lvd. & Grand Ave.
Farmingdale, L. 1., N. Y.

LOPMENT
OF CAST TEFLON FILM |
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MARKET RESEARCH

Microwave Sales to Rise

POINT-TO-POINT microwave equip-
ment market will grow rapidly over
the next four years, with sales mul-
tiplying four to five times their
present volume.

That’s the opinion of electronics
manufacturers, industry consult-
ants and investors’ groups who are
intensively studying the microwave
picture.

Combined military and industrial
point-to-point microwave business
for 1959 amounts to $40 million to
$50 million, including about $25
million from industry and business.
By 1963, annual volume of the com-
bined market is expected to jump to
about $200 million, with military
orders accounting for the bulk of
the sales.

What's Included

These sales estimates include the
electronic receiving and transmit-
ting equipment used in point-to-
point microwave systems, but ex-
clude the towers. Both ground and
satellite microwave systems figure
in the military portions of the esti-
mates, while tv repeater stations,
private industrial and common-car-
rier systems fit into the industrial
picture.

Both large and small microwave
equipment manufacturers should
enjoy the fruits of this market.
Large manufacturers may have ad-
vantages in obtaining big military
and industrial ground-to-ground in-
stallations. Some observers see
small companies doing well in com-
petition for satellite microwave
communication business where em-
phasis for a number of years will
probably be on prototype construc-
tion, research and development.

Big military sales push will come
from expanded use of microwave
links in air defense systems where
ability of microwave systems to op-
erate despite enemy jamming ef-
forts is an important factor. Mili-
tary will also try to extend micro-
wave communication distances by
use of orbiting satellites as relay
stations.

In the industrial and commercial
field microwave experts look to more
use of microwave relay stations for

intercity communications by com-
mon carriers as a big source of
future business. Private industrial
microwave systems and tv repeater
stations also play a growing role.

Manufacturers of klystrons, mag-
netrons, traveling-wave tubes, back-
ward wave oscillators and many
other components stand to benefit.

Total microwave tube market was
about $100 million in 1958, accord-
ing to statistics reported by Elec-
tronie Production Resources
Agency.

The market for some 50 other
microwave components, including
microwave ferrite devices, is esti-
mated at around $200 million. In-
dustry will have a better picture of
this market in a month or so when
the Business and Defense Services
Administration’s Electronies Divi-
siun iy expected to release results of
its survey of non-tube microwave
components.

BDSA survey will show total
shipments for each of some 50 spe-
cialized microwave components in
units and in dollars. Breakdown
of shipments to military and non-
military users will be reported.

*Bench mark for estimating
sales of analog computers has been
established by Bureau of the
Census, which states that value of
shipments of analog computers at
factory prices in 1958 was $9.067
million, representing 267 analog
units. Manufacturers’ estimates of
current year value of analog ship-
ments range around $12 million to
$15 million. However, most elec-
tronics manufacturers in the past
have found it extremely difficult to
make a reliable estimate of the ana-
log market. Bureau of Census in-
formation is contained in the
Bureau’s latest Facts for Industry
report on Office, Computing and Ac-
counting Machines.

FIGURES OF THE WEEK
LATEST WEEKLY PRODUCTION FIGURES

t. 2 Aug. 28, Change From
(Source: EIA) Se1p9595' 199598, One Ygear Ago
Television sets 183,441 142,162 442.9%
Radio sets, total 411,956 287,977 +35.0%
Auto sets 146,979 87,951 +445.2%
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For the first time in one package:

-

~ fast recovery

_/

(WL S

100 mA Min. 1V Forward Current...0.3 uscc recovery.. 4 uuf
at —2V. .. that's what you get with the new Hughes computer
diodes. With these characteristics, rhese diodes will cover practically
every major conputer switching requirement.

You can always count on them for top performance. Hermeti-

low reverse leakage | |
high current capabilities

exceptionally low capacity

Chicugo. 6120 West North Ave.; Chicago 39, 1il.; N Arional 2-0283
Philadelphia, 1 Bala Avenue; Bala-Cynwyd, Penn.; MOhawh 4-8365
Los Angeles, 690 N. Sepulveda; El Segundo, Calif.; OR 8-6125

Or write. Hughes Products. Marketing Dcpartment,
SEMICONDUCTOR DIVISION, NEWPORT BEACH, CALIFORNIA,

cally scaled in glass envelopes. these Hughes computer diodes TYPICAL SPECIFICATIONS: Reverse Recovery®
ave been engineere T eliabil e ¢ . i Min. Forward Reverse Maximum
have been Lngm}.u"d for e¥tteme lelldhlllly under adverse envi Min. Es Current (¢ 25°C  Max. Reverse Current (uA) Resistance (R} Recovery
ronmental conditions. Type (@ 100,A) (@ 11.0V) @ 25°C @100 C __ (ohms) _ Time (usec)
. o - ¢ U N840 50 150 01w 40V 15@ 4OV 400K 03
.For addmonal' information concerning these unique Hughes STEEn 0 0 olw sV  15@ 8OV 200K ol
diodes call or write the Hughes sales oflice ncarest your. They are IN841 150 150 0.1@ 120V 15 @ 120V 400 K 0.3
located at: 1N843 250 150 0.1@ 200V 15@ 200V 400 K 03
1N844 100 200 01w 8OV 15@ 80V 400 K 0.5
Boston, 4 Federal Street; Woburn, Mass.; WOburn 2-4824 1N845 200 200 0.1 @ 160V 15 @ 160V 400K 05
Newark, 80 Mulberry Street; Newark 2, N. J.; M Arket 3-3520 “Measured in JAN test circuit and switched from 30mA forward current to —35V.
Sun Francisco, 335 Middlefield Road; Palo Alio, Calif.; DA 6-7780 TYPICAL CAPACITANCE: C ,,=2.2usf  C.,;=4.duul C (=9.0uut
Syracu.\'e, 224 Harrison Sireel; S).,“c“se 2, N. Y.,’ GRanite 1-0163 Operating Temp. Range: —65°C to -150 C Storage Temp. Range: —65°C to 200C
e m— S e m e ——

Creating a new world with ELECTRONICS

SEMICONDUCGCTOR DEVICES - STORAGE AND MICROWAVE TUBES - CRYSTAL FILTERS - OSCILLOSCOPES + RELAYS - SWITCHES - INDUSTRIAL CONTROL SYSTEMS

ELECTRONICS - OCTOBER 16, 1959

HUGHES PRODUCTS

©|959. HUGHES AIRCRAFT COMPANY
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General Electric Semiconductor News

New life test data prove superior

GOLD ALLOY
EMITTER
LEAD AREA

CERAMIC DISK

BASE LEAD SILICON BAR

GOLD ALLOY
COLLECTOR
LEAD AREA

Magnified photo of silicon transistor showing Fixed Bed
Construction. All parts are firmly fastened, with no sus-
pended parts except wire lead. Transistor reacts as a
solid block in resisting shock and vibration.
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Charts show extreme stability of performance throughout 1000
hours of life for beta and Icso. Test conditions were 150 mw at
25°C, 200°C storage and 25 mw at 125°C. Drift rates were sub-
stantially the same under all canditions.

New NPN Tetrodes: Higher gain at

high temperature

LARGE QUANTITIES OF TYPES 3N36 AND 3N37 TESTED AND PROVED, HIGH
RELIABILITY THE RESULT OF TWO YEARS OF MANUFACTURING EXPERIENCE*

Mechanical Reliability

Test Results % Survival
3-ft drop-shock 2 out of 595 99.66
(2500 G's. Mil did not survive
St'd calls for 500G's)
Temperature 1 out of 375 99.78
cycling did not survive
(—55°C to 100°C)
Life Test Reliability
Cycled power @ 6 out of 500 exceeded 98.8
50 mw (device parameter limits at 1000 hours
rated ot 30 mw)
Oven @ 85°C 17 out of 500 exceeded 96.8
parameter limits at 1000 hours
Shelf No parameter failures 100.0

of 500 units at 1000 hours

*General Electric’s rigid standards call for only a slight shift in parameters
to be a ‘“failure.”” Many of these “failures’’ are still within EIA limits.

and low current

Here are two new germanium transistors that operate
on lower voltages, require less current and are more
rugged (see box below) than any other transistors that
perform a like function., Furthermore, they deliver a
high and constant gain at various voitages and at low
power dissipation levels. Therefore, they are not only
useful at high temperatures, but they also simplify cir-
cuit design and eliminate the need for close voltage
regulation.

Features: Maximum gain at 1 ma, 5 volts or 5 mw. Flat
gain noise factor from 1 ma to 5 ma. W here to use them:
Mobile communications (made possible the first tran-
sistorized portable receiver). Wide band amplifier, oscil-
lator and switching applications for radar and video at
frequencies to 200 me. Availability: Now . . . from your
General Electric Semiconductor Sales Representative and
in stock at your G-E Semiconductor Distributor’s.

Absolute Maximum Ratings (25°C)

Electrical Characteristics (25°C)

38

2N36 2N37
Collector voltage to base 1 or 7 4+ 7 v Output capacity (Cob) 2 1.5 uuf
base 2 (Vcs) Noise figure (NF) n 1" db

Emitter to base 1 ar base 2 (V) 4 2 + 2 v Input impedance (his) 100-j27 80-i10 ohms
Callector current (Ic) -+ 20 -+ 20 ma Current transfer ratio {(hfe) 22/ —81° 1.1/ —100°

Emitter current (le) — 20 - 20 ma Common base cutoff frequency (fu) 50 MIN, 90 MIN, mc
Base 2 current (ls2) 2 2 ma Common Emitter power gain {Gs) 1.5 9 db
Total Power dissipation 30 30 mw Measurement frequency 60 150 ’"‘J

e

CIRCLE 38 ON READER SERVICE CARD
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stability of G-E silicon transistors

Uniform characteristics out to 1000 hours exhibited by

silicon transistors featuring Fixed Bed Construction

Comprehensive tests performed on General
Electric silicon transistors show remarkably
stable performance throughout 1000 hours of
operation at high temperatures. Each test was
run on seven lots of fifty Type 2N337 or 2N338
transistors (part of the series 2N332 through

cessing makes these results possible. No fluxes,
resins or solders are used — only a gold alloy
which forms an integral bond between all parts,

Besides the demonstrated electrical charac-
teristics, General Electric’s silicon transistors
can absorb physical punishment far beyond nor-

339). These are the results:

350 units were given a 150 mw operating

test at 25°C.

Only two units exceeded parameter limits, a
successful performance rate of 99.4 percent.

350 units were given a 200°C storage test.

Only three units exceeded parameter limits, a
successful performance rate of 99.1 percent.

Fixed Bed Construction, plus stabilized pro-

mal specifications. All parts are solidly fixed
together and react as a solid block in resisting
shock and vibration. Test units have been fired
from a shotgun, struck with a golf club and
rattled freely in an auto hubcap for 700 miles—
and worked afterward.

Electrically and mechanically, this series of
transistors is the most thoroughly tested and
proved today—your assurance of high stability
and reliability. Call your General Electric Semi-
conductor Representative for further details.

ABSOLUTE MAXIMUM RATINGS AT 25°C

Collector to base voltage
Emitter to base voltage
Collector current

Collector power dissipation
Opsrating temperature

Absolute Maximum Ratings at 25°C

Collector to base voltage 20 volts
Emitter to base voltage 15 volts
Collector to emitter voltage 20 voltrs
Collector current 300 ma
Base current 50 ma
Emitter current 300 ma

Storage temperature 85°C to —65°C

Operating junction 85°C
temperatfure

Power dissipation 150 mw

2N332-6 2N337-8
45 45 volts
1 ] volt
25 20 ma
150 125 mw
—65°C to 175°C —659% 10 150°C

Now available—4 new
NPN alloy transistors

Four new germanium switching transistors, made by the highly con.
trollable NPN alloying process, are now being warehoused by
General Electric and its distributors. The four transistors, Types
2N034, -5, -6 and 2N\388, feature extremely consistent parameters.
lco for instance, multiplies up in a normal fashion, so that higher
temperature Ico may be predicted from low temperature readings.

The transistors provide 150 mw power dissipation. They are use-
ful in emitter-follower applications in computers, high current flip-
flops, and are ideal as complementary devices to PNP computer

transistors, such as the 2N396.

For complete information call your General Electric Semiconductor Sales Representative, your G-E
Semiconductor Distributor, or write Section $25109, Semiconductor Products Dept., General Electric

Company, Electronics Park, Syracuse, New York.

GENERAL @D ELECTRIC

Semiconductor Products Dept., Syracuse, New York

ELECTRONICS - OCTOBER 16, 1959
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40

. As dependable as the engineering and construc-
tion effort that goes into the product. Just as depend-
ability is built into precision wrist chronometers —
dependable as time itself — so reliability engineering
and careful attention to construction detail are two
important components of every Cubic digital
instrument.

Your requirement for dependable digital systems is
Cubic’s greatest concern . . . and each precise detail
of design and construction receives Cubic’s constant
attention. Dependability and reliability are “built in”
with such features as ‘“controlled drive” stepping
switches, in which the switch turns off the drive cir-
cuit part way through its cycle, ending overdrive and
eliminating impact wear. Other unique design fea-
tures provide extra-long lamp life in the ultra-brilliant
readout display, sturdy cabinet construction, transis-
torization for longer instrument life — with all com-
ponents of highest quality and maximum reliability.

Electronic Engineering

CIRCLE 40 ON READER SERVICE CARD

HOW DEPENDABLE IS
DEPENDABILITY

Unit construction with standard dimensions provides
Cubic digital *systems that design themselves.” Instru-
mentation for monitoring, control, check-out, in-
spection, calibration, research and development is
provided by simple combination in standard racks of
DC Voltmeters, Control Units, DC Pre-Amplifiers,
AC Converters, Ohmmeters, Scanners, Ratiometers,
Printer Controls and Chronometers. And a new di-
mension in instrument readout is offered by the Cubic
Vocameter, the meter that talks! Throughout Cubic’s
complete line of digital instruments, dependability is
an “off-the-shelf” item.

The skill and experience responsible for the superior-
ity of Cubic’s Space Age electronic tracking systems
are also important engineering and production com-
ponents of Cubic digital instruments — yours for an
easier job . . . done faster . . . better . . . and with
greater assurance.

ORPORATION
5575 Kearny Villa Road, San Diego 11, California
With a Dimension for the Future

CIRCLE 41 ON READER SERVICE CARD—>



Wire harness insulated with TEFLON TFE resin
is used for navigation system nf Convair's B-58
bomber. Insulation gives maximum reliability in
high ambient temperature environment.

Number E-6
in a series

ELECTRICAL
DESIGN

Wire and
Cable Uses

Wire and cable insulation of TEFLON
fluorocarbon resins gives maximum reliability

IN LATE 1959...

2
25 t
.
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A NEW MELT-PROCESSIBLE "“TEFLON" RESIN. This plant
Parkersburg,W.Va.,begins production of TEFLON FEP-fluorocarbon

resin in late 1959. For more on this new product of Du Pont re-

search, see the following pages.

TrrroN fluorocarbon resins are unique as dielectric ma-
terials. No other wire and cable insulations can offer such
outstanding resistance to so great an extreme of condi-
tions. No other insulations can provide such excellent
electrical properties in the fuce of widely different operat-
ing requirements,

In the next three pages vou will see how TEFLON resins
can help vou overcome yvour tough design problems—
with savings in weight, space and costs!

@po

~ UL




Insulation of TFE resins gives

e - o dhe utmostsin: Kégt-resistance

Insulation of TFE resins insures
against high-temperature overloads

Wire insulated with TEFLON TFE resin is used for maxi-
mum reliability in Rocketdyne engines for the Thor and
Atlas missiles. In this application, the insulation must
withstand high-temperature overloads, possible exposure
to corrosive or reactive missile fuels, the severe cold of
liquid-fuel temperatures, and extreme vibration and shock.

TFE resins are capable of continuous service to at least
500°F. They can be used at much higher temperatures
for short periods, providing an important margin of safety
in emergency conditions. TFE resins retain appreciable
mechanical strength and exceptional dielectric properties
at such temperatures.

Photo courtesy of Rocketdyne, a division of North American Aviation.

TFE resins lead all organic insulations
in resistance to heat aging

For the Titan ICBM, the Martin Company specifies,
among others, wire insulated with TEF1.oN TFE resins at
the launching pad. TFE resins are used for insulation of
the thermocouple conductors and, in special cases, for
coaxial and triaxial leads. The insulation resists the ex-
treme heat of the rocket blast, and provides minimum
cable capacitance in the signal circuits. Overload of one
wire does not burn or fuse adjacent wires insulated with
TFE resins. Conductors are protected from the corrosive
effects of missile chemicals and solvents,

The outstanding dielectric properties of TFE resins re-
main virtually unchanged over extremely broad ranges
of temperature, frequency and time.

——
i

-
Zzevs
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TFE resins save space... increase reliability
of data-processing equipment

The exceptional electrical properties and heat resistance
of TertoN TFE resins enable the manufacturer of this
data-processing equipment to save space and increase
over-all reliability. Thinner insulation can be used with
TFE resins because of their low capacitance and dissipa-
tion factor. This permits considerable reduction in out-
side diameter of the cable and provides important space
savings. The heat resistance of TFE resins prevents mi-
gration of the center conductor under high power loads.

Another reason for selecting a TFE resin for this appli-
cation is the fact that the center conductor can be soldered
directly to the pins without an adapter. TFE resins are
unaffected by soldering-iron temperatures,

Photo courtesy of International Business Machings C. orp.



Melt: processible TEFLON:FEP resift

brings new design opportunities

TEFLON FEP-fluorocarbon resin goes into
commercial production in late 1959

New Du Pont facilities are being completed at Parkers-
burg, W. Va,, for the production of TeFLoN FEP-fluoro-
carbon resins. This new member of the family of TEFLON
fluorocarbon resins, fluorinated ethylene propylene, can
be extruded andinjection-molded onconventional thermo-
plastic processing equipment. Thus, it brings the excep-
tional properties of fluorocarbon resins to many uses not
now feasible with TFE resin . . . jacketing for wire and
cable, thin wire coatings, easily fabricated complex shapes.

This full-scale commercial plant for production of FEP
resin will go onstream in late 1959. Limited quantities of
material are available for development purposes at this
time.

INSULATION RESISTANCE

AFTER ACCELERATED HEAT AGING*

OHMS/1000 FT.

1014
1012
1010
108
106
104
102

T T

4000 HRS. AT 460°F. (250°C.)

AFTER 500 HRS AT 300°F. (150°C.)

BEFORE AGING
- LEGEND
4
TFE- and FEP- Potychloro- Polyvinyl Siticone
Fiuorocarbon trifluoro- Chloride Rubber
Resmns ethylene

#*Measurements made on hookup-wire samples

New FEP resin is excellent dielectric
at all frequencies . . . chemically inert

FEP resin has a fully fluorinated structure. Thus, it has
outstanding electrical properties over a wide range of fre-
quencies and temperatures, excellent mechanical proper-
ties and chemical inertness. Its dielectric constant of 2.2
is flat over the frequency range of 100 cycles to above
100 megacycles. Its dissipation factor is less than 0.0003
at 100 cycles to a maximum of 0.0007 at 1 megacycle. In-
sulation resistance is so high, it is above the measurable
range . . . and this property is not affected by heat aging.

FEP resin is capable of continuous service at 400°F. It
is easily pigmented. It can be extruded as a high-quality,
chemical-resistant jacket in long, continuous lengths. Tt
does not become embrittled on heat aging.

Early development work shows FEP resin
to be excellent jacketing material

FEP resin has been made into a number of wire and
cable constructions. This multi-conductor cable used on
the North American A3J bomber has primary insulation
of a TFE resin, and an outer jacket of FEP. The use of
TFE resin for the primary insulation permits a weight
saving of 8 pounds per 1,000 feet of cable. The tough, heat-
resistant jacket of FEP resin gives extra reliability.
Other anticipated uses for wire constructions of FEP
resin are shipboard cable, ground control cable, power
cable, industrial control cable, and oil-well cable . . .
or any installation where weather resist-
ance, chemical resistance, heat resistance
and exceptional reliability are required.




In late 1959 ... TEFLON TFE and FEP resins
for electrical ‘and electronics engineers

INJECTION-MOLDED COMPONENTS arc also

PROTECTION AGAINST SURGES of cxtreme
heat is given by insulation of TFE resins. The
interconnecting wire used in the Bomarc 1M-99
Interceptor Missile is insulated with a TFE resin
for this important reason. Design specifications
involving cramped spaces, tight wiring and high
ambients are often best met by wire insulated
with TFE resins. Signal and power are delivered
with minimum transmission losses.

CABLE JACKETING OF FEP RESIN promiscs

to be an important use for this new product of

Du Pont rescarch. The three-wire twisted cable

at the left has o primary insulation und jacket of

FEP. It is economical to make because FEP is
casily extruded. The coaxial cable (center) has a
jucket of FEP 1o ward off chemicals and mois-
ture. The complex triaxial cable has two pig-
mented jackets of FEP resin.

possible with FEP resin. Insulators, coil forms,
tube sockets and bases, and a variety of other in-
tricate electrical components can be easily pro-
duced in quantity to close tolerances. Thus, ¢x-
citing new opportunitics for improved design and
greater reliability ure opencd by the availability
of Teri.oN fluorocarbon resin in melt-processible
form.

Now, more than ever, it is important that designers of
electrical and electronic equipment become familiar with
the properties of TerLoN fluorocarbon resins. And it is
essential that specifications involving TEFLON resins state
whether a TFE or FEP resin is desired. In many in-
stances, different fluorocarbon resins will be employed
for individual elements of the same construction.

TFE (tetrafluoroethylene) resins are the established
standards where reliability over a wide range of severe
condttions is important. TFE resins are rated for continu-
ous service at 500°F.

FEP (fluorinated ethylene propylene) resin is the new
melt-processible member of the family of TEFLON fluoro-

FOR MORE INFORMATION

If you would like further design and end-use information about
Du Pont TEFLON resins, contact your supplier of TEFLON fluorocarbon
resins (listed in the Yellow Pages under ‘‘Plastics—Du Pont"). For
any unanswered technical questions about these resins, write to:
E. I. du Pont de Nemours & Co. (Inc.), Polychemicals Dept., Room
T-1510 Nemours Bldg., Wilmington 98, Delaware.

In Canada: Du Pont of Canada Ltd., P.O. Box 660, Montreal Quebec.

TEFLON is Du Pont's registered trademark for its
Sfluorocarbon resins.

carbon resins. Because FEP resin is a true thermoplastic,
it can be molded and extruded like nylon, polyethylene
and other resins familiar to industry. It is capable of con-
tinuous service at 400°F.

When FEP resin becomes a commercial product in late
1959, it is expected to join TFE-fluorocarbon resin as a
design standard where extreme environmental conditions
are encountered in service or in storage. And even for
servicewhereambientconditionsare notstrenuous, TEFLON
fluorocarbon resins deserve consideration because of their
non-aging characteristics. For reliable, trouble-free serv-
ice, wire and cable insulated with TerLON fluorocarbon
resins are your best bet.

®

TEFLON

FLUOROCARBON RESINS

REG u. 5. PAT. OFF
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This microwave measurement bench is for the determination of Voltage Standing
Wave Ratio using the slotted-line technique. Other systems utilizing directional
couplers or magic tees for measurement of VSWR are known, but the use of the
Slotted Section assures maximum accuracy.

Regardless of the technique used, accurate readings depend on the precision of
the test instruments involved. When it comes to microwave test instruments PRD
prmiuce?1 the widest range of the most precise equipment available anywhere in
the world.

You will notice in the measurement bench shown that there are four test com-
ponents separating the klystron tube mount from the Slotted Section. These are:
A Slide Screw Tuner, ferrite Isolator, Level Set Attenuator, and a broadband direct
reading Frequency Meter. THE USE OF THESE FOUR COMPONENTS IN THE
TEST LINE IS MANDATORY FOR PRECISE VSWR MEASUREMENTS!

The reason for this is clear when you consider the interrelationship between
VSWR, power, and frequency.

The Slide Screw Tuner is used to match the klystron output to that of the tandem
test line, thereby maximizing its output and increasing its stability.

The use of the ferrite 1solator assures klystron frequency and power stability by
shielding the source generator from changes in impedance further down the line.
It accomplishes this with negligible attenuation of the incident power. The Level
Sett/}ttenuator is used to adjust the amount of power feeding the remainder of the
test line.

The reaction Frequency Meter accurately monitors the output of the klystron
by a resonant dip on the Standing Wave Amplifier.

A Slotted Section, tuned Broadband Probe, Standing Wave Amplifier, and matched
Termination complete the precision waveguide, X-band, VSWR bench. A Klystron
Power Supply to provide the signal source with power and modufation and a Fixed
Waveguide Attenuator to simulate the unknown are also shown.

Special problems in VSWR and other related measurements? — Contact our
Applications Engineering Department.

We at PRD have pioneered the development of precision microwave test instru-
ments . . . PRD is the only pioneer company today producing microwave test
instruments exclusively. In fact, we're just about the largest microwave company
in the world . . . our cable address is MICROWAVE, New York, USA.

For technical details and specifications covering products shown write:

How To measure VSWR

TEST INSTRUMENTS USED

IN THIS X-BAND VSWR BENCH
1-809 Klystron Power Supply, catalog page F-10
2—703 Shielded Tube Mount, catatog page F-8
3—303-A Slide Screw Tuner, catalog page B-14
4-1203 Isolator, catalog page A-21
5—-159-A Level Set Attenuator, catalog page A-17
6-535 Frequency Meter, catalog page D-12
7—203-D Slotted Section, catalog page B-11
8—250-A Broadband Probe, catalog page B-12
9-277-A Standing Wave Amplifier, catalog page E-7

10—UNKNOWN—represented by a 140 Fixed Waveguide
Attenuator, catalog page A-11

11-116-A Waveguide Termination, catalog page A-19

MICROWAVE ENGINEERS-SCIENTISTS
Positions offering stimulating challenges with
unlimited potential are now open at PRD. Please
address all inquiries to Mr. A. E. Spruck, PRD,
202 Tillary Street, Brooklyn 1, New York.

» Polytechnic Research and Development Co., Inc.

202 Tillary Street, Brooklyn 1, New York. Telephone: ULster 2-6800
West Coast Office: 2639 So. La Cienega Bivd., Los Angeles 34, California. Telephone: UPton 0-1940
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Never before have knowledge and judgment been so vital in steering a

successful defense course.

By JOHN F. MASON, associate Editor

WASHINGTON, D. C.—A recent
series of personal interviews with
top Defense Department policy
makers and military officials turns
a bright light on a number of dark
spots in the road ahead for the
electronics industry.

Here are some of the problems
and conflicts facing the DOD, how
they are apt to be resolved, and
what effects these solutions will
have on our industry:

Despite Khrushchev’s disarma-
ment proposal, U. S. Treasury di-
lemmas, and a now-operational
ICBM, the Defense budget appears
to be set close to $41 billion a vear
for the next three to four years.

A heavy Congressional foot on
the budget lid immediately presents
the problem of how to meet the ris-
ing costs of increasingly complex
weapons systems. Abandoning lim-
ited war requirements in favor of
preparing against a total push is
not being considered as a solution.
Both brush-fire and all-out threats
will be met with continued buying
of hardware for each.

Financial ends will be forced to
meet in other ways.

How DOD Will Cut Costs

At the first signs of obsolescence
—technological or tactical—systems
under development will be cancelled
without delay. Long drawn-out de-
bates on relative merits of similar
weapons will be brought to a money-
saving halt by the office of Herbert
F. York, Pentagon’s Director of Re-

46

search and Engineering. Congres-
sional proddings to keep constitu-
ents back home in business will also
have less appeal.

Greater selectivity will be exer-
cised before starting new programs.
The DOD will not translate service
desires into service needs as easily
as in the past.

Though fewer systems will be de-
veloped, electronics’ portion of the
total dollar market will increase.
One reason systems are costing
more is the added automation made
possible by electronics.

How this greater selectivity will
affect our industry, however, will lie
in the greater concentration of
prime contract awards among fewer
companies. More subcontracting
will be ensured due to urging by
Congress, efforts of the Small Busi-
ness Administration and services
themselves.

More Subcontracting

More big companies will work as
subs to other big companies and to
small firms as well. Nearly half of
the prime contract funds awarded
to the top 100 prime contractor
firms in 1958 went to subcontract-
ors. This percentage will go up.

USAF assures more subcontract-
ing by its “make-or-buy” clause:
On signing a contract, joint buyer-
contractor determinations are made
as to which components the con-
tractor will build in his own plant
or buy outside. Later changes in
original plans must be justified on

Here’s what Pentagon officials are saying

the grounds of better quality,
faster delivery, or greater economy.

This plan is intended to prevent
the prime from expanding into new
areas of production where adequate
subcontracting capability already
exists. Along with this same think-
ing, is the DOD’s intention to re-
strict further government financing
of industrial facilities. This, too,
will increase subcontracting work.

The subcontractor is likely to find
himself in closer contact with the
government than he has been be-
fore. As a result of the General
Accounting Office’s recent claims
that primes had overcharged the
DOD, prime contractors and first-
tier subs, where sums over $100,000
are involved, will have to sign cer-
tificates of accuracy. Subs can ex-
pect DOD inspectors directly check-
ing their books, quality control
techniques, and other areas hereto-
fore left up to themselves.

Kinds of Contracts

Whenever possible, the DOD
awards a fixed price-price redeter-
mination contract. The incentive to
cut costs is built in. However, if the
redetermination of price is not
checked frequently, the final cost is
higher than expected and the end
result may, in effect, turn into a
cost-plus-fixed-fee type contract.

Use of the CPFF, or the CPIF
(cost plus incentive fee), is defi-
nitely on the rise (38.2 percent of
all dollars awarded during July-
Dec., 1958, were by cost-plus con-
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tracts. Greater use of cost plus
results from an increase in develop-
ment contracts for new systems for
which the cost is unknown. Kinds
of incentives for which the con-
tractor is rewarded have broadened
to include performance awards.
BuShips has started using a
value engineering eclause which
soon will be extended throughout
the other Navy bureaus. Contract-
ors, on reviewing design, develop-
ment and production methods, may
recommend cost savings to the
Navy. On acceptance, the contractor
is allowed a share of the savings.
After the CPFF is far enough
along to estimate costs, the DOD

likes to convert to a fixed-price
agreement.
Other tvpes of contracts cur-

rently in use include: Cost contracts
for non-profit organizations: cost
sharing (when the product has high
commercial potential the govern-
ment will share the cost with the
contractor, letting the contractor
wait for profit from the commercial
market) ; time and material con-
tracts, for repair work; fixed price
plus labor escalator clauses, etc.
The DOD is very anxious to come
up with a completely new, cure-all-
evils kind of contract. However, no
one seems to know at the moment
what form this panacea would take.

Letter Contracts

Letter contracts—a headache for
the DOD and industry alike—will
probably be made definite more
quickly in the future. Costs go un-
monitored by the DOD during these
letter-contract interims and the
contractor suffers from uncertainty.
As long as a letter contract is in
effect, the contractor is paid 70-per-
cent progress pavments. However,
when the contract is finallyv drawn
up—if it is a cost-type contract
the contractor gets R0 percent of
the allowable items of cost.

Average profits on government
contracts, as revealed by the indi-
vidual services, show:

Army: Normal range of profit for
cost; for R&D, 4 to 9 percent.
7 to 10 percent of estimated
cost; for R&D, four to 9 percent.
These Army figures do not include
contracts awarded after formal ad-
vertising since such contracts do not
pelmit a review of pricing details.

Navyv: Fees paid for R&D work
(Continued on p 51) 1
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FAIRCHILD TA-400
SMALLEST EVER MADE

high shock and vibration resistance...
0.5% accuracy...self-torquing for system testing.*

This hermetically sealed linear accelerometer for missile and air-
craft applications has an extremely sensitive differential trans-
former pick-off. It will measure accelerations from Y4g to 50g.
Viscous fluid damping is provided over a wide temperature range.
*The pick-off is wired with additional taps to allow a DC or AC
excitation (Filterable from pick-off excitation) to be superimposed.
This torgues the restrained pendulum in either direction from.null.

ﬁ///?f%/ ILD : :z.
GONTROLS CORPORATION § riscs,

COMPONENTS DIVISION °
ACCELEROMETERS
225 Park Ave, - 6111 € Washington 8lvd.  *
Hicksville L. 1, N Y, .' Los Angeles, Caf °

.
A Subsidiary of Fairchild Camera and instrument Corporation

Write
Dept 35E
y 135
#0043 \‘%\“"}
‘0, \
& ot
06'0 (,QS
7 ®
V. 9
6',9(. <9
5'4* s
& o
A
A\
.
e General Characteristics
/ﬁ\l _ Range “+1/4g to 4508
\ Undamped
9 ) natural frequency 10175 ¢ps
- Output Differential Transformer 6 voits
9/ 'Y into a 10K load. 400 cps phase
sensitive
.‘ 'g"’) ,' Nuli 15 to 50 MV
Accuracy including linearity, hysteresis,
'l,/ and repeatability af'ter light tap-
74" Length D) 4 gégig;—o.s% of full scale to haif
1%, Diameter
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Largest selection

Trimpot

the original leadscrew-
actuated potentiometer

More engineers specify Trimpot because:

Bourns offers you the largest selection
of leadscrew actuated potentiometers..,
20 basic models—4 terminal types—three
mounting methods.

Space saving size and rectangular shape
permit the installation of 12 to 17 units in
one square inch of panel area.

Multi-turn screwdriver adjustment pro-
vides 9000° of rotation...you can make
and repeat the finest adjustments.

Adjustment shaft is self-locking...set-
tings are virtually immune to severe accel-
eration, vibration and shock.

Allinstruments are 1009 inspected before
shipment to assure you of reliable per-
formance.

Itis used in more military and commercial
equipment than any other leadscrew actu-
ated potentiometer.

Only Bourns Trimpot potentiometers give you these outstanding features

WIPER CARRIAGE —Special high- SHAFT HEAD — Stainless steel

BODY —High-temperature, ther-
mosetting plastic body is sealed,
enabling potentiometer to meet
Mil-Specs for humidity, sand,
dust, fungus, salt spray, etc.

temperature plastic carriage
with precious metal contact
spring permits exact settings
and stability under severe en-
vironmental conditions.

with machined slot for screws.
driver adjustment. Meets mili-
tary salt spray requirements.

COLLECTOR BAR—Precious metal 0-RING—Silicon rubber 0-ring
coliector bar provides positive seals potentiometer against
electrical contact, improves po- humidity, withstands high
tentiometer performance and temperature.

reliability.

)m\;’)»)))vmy

SILVERWELD* TERMINATION —
This exclusive Bourns feature is
around terminal eliminates unequalled in ruggedness. There are set on 34" centers and pro-
possible short or electrical is a metal-to-metal bond from vide easy mounting with- 2-56
cross-over. the terminal to the resistance screws.

wire.

TUBING INSULATION —Tubing EYELETS—Stainless steel eyelets

TERMINALS — Three terminals are
gold-piated copperweld wire or
Teflon-insulated leads.

ELEMENT —Special ceramic LEADSCREW —Stainless steel
mandrel is precision wound with leadscrew is corrosion resistant,
low temperature coefficient re- withstands salt spray.

sistance wire, * TRADEMARK

This cutaway of Model 220 is typica! of the design of all Bourns Trimpot potentiometers though some features may vary from model to model,
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Longest record of reliability

TYPE M

N e

Exclusive manufacturers of TRIMPOT®, TRIMITE
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General Purpose Wirewound Trimpot—Model 200.
Operates at 105 C / L,S,P terminals | 1/4 watt !
10 ohms to 100K. Available as rheostat, Model 201.

High-Resistance Wirewound Hi-R* Trimpot —Model
207. Operates at 175°C | L terminal | 2 watts [ 100
ohms to 100K. Available as rheostat, Model 208 Hi-R
Trim R*,

or.,... ©
Lo e LW U RO T

BRIAELRLE

o) reacow ,/2“'1 CREEN \J'

Dual-Element Wirewound Twinpot”—Model 209. Op-
erates at 105°C | L terminal / 1/4 watt [ 10 ohms to
20K. Two potentiometer outputs with one adjustment
shaft.

-~

] > + &,

= o s ria SIRIMPOT ==
P G, WY YRR WO WORCS

General-Purpose Carbon Trimpot—Model 215. Op-
erates at 125°C / L,S,P terminals [ 1/4 watt | 20K to
1 Meg. Available as Mil-Spec humidity-proof unit,
Mode! 235 (1K to 10 Meg).

Subminiature Wirewound Trimpot—Model 220. Op-
erates at 175°C / L & W terminals [ 1 watt [ 100 ochms
to 20K. Meets Mil-Specs for humidity.

&

Panel-Mount Trimpot

All modeis are now available with the added con-
venience of panel mounting. Unique design permits
quick factory attachment of rugged panel-mount
assembly to standard *'on-the-sheif'' Trimpot poten-
tiometers. The Panel Mount Trimpot takes as little

Key to terminals

5.0 df (9;_'_31’

L — insulated stranded Leads

: DD

S - Solder lugs (Model 224 only)

==.

W — uninsulated Wires

S — Soider lugs
(e N 0;‘
[ﬁ__r_;
[ I I |

P — Printed circuit Pins

Standard resistances (ohms)

10 50 200 1K 5K 20K 100K 500K
20 100 500 2K 10K 50K 200K 1Meg

other Resistances Available

o -
2T EIRIN
High-Temperature, Humidity-Proof Wirewound
Trimpot—Model 224, Operates at 175°C [ L,S,P
terminals / 1 watt / 100 ohms to 100K. Meets
Mil-Specs for humidity.

"
) omeen >
PAT O.

e TR raoor oo 1)
T \
Humidity-Proof Wirewound Trimpot—Model 236.

Operates at 135°C | L,S,P terminals / 0.8 watt
/10 ohms to 100K. Meets Mil-Specs for humidity.

High-Temperature Wirewound Trimpot—Model
260. Operates at 175°C / L,S,P terminals [ 1 watt
[ 10 ohms to 100K.

#1

ML, ¢
4 it @
rae TR VOV, s,
S 1S} x-:'x"',-';.o S
High-Quality Commercial Wirewound Trimit®—
Models 271, 273, 275. Operates at 85°C / L,S,P
terminals / 1/4 watt / 100 ohms to 10K.

High-Quality Commercial Carbon Trimit—
Models 272, 274, 276. Operates at 85°C | L,S,P
terminals / 0.2 watt / 20K to 1 Meg.

Low Cost Commercial Wirewound E-Z Trim®—
Model 277. Subminiature—1" x 17/64” x 5/16".
Tapered all-purpose lug terminals [ 1/2 watt |
100 ohms to 10K. For computers, test equipment,
industrial control systems, etc.

as 1/12sq. inch of panel space, meets Mil-
Specs for vibration, shock, salt spray, etc, Re-
cessed head prevents accidental changes of
setting. Silicon rubber O-ring and Teflon washer
provide moisture barrier.

Write for detailed specifications and list of
stocking distributors.

BOURNS
Inc.

1.0. Box 2112p. Riverside, California
Plants: Riverside, California

and Ames, lowa

In Ganada: Douglas Randatl (Canada), Ltd., licensee

. Pioneers in potentiometer transducers for position, pressure and acceleration.
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THE TROUBLE
WITH PRINTED
CIRCUITS —
AND HOW CDF
WORKS TO SOLVE IT

The honeymoon is long since over; sup-
pliers and manufacturers are engaged
now in the humdrum activity of making
printed circuits work. The industry
found in time that there was still a long
way to go before the magic of printed
circuitry was proved incontrovertibly in
practice. The truth: Too many mass-
produced printed circuits simply were
no good. Why?

The trouble was not in the theory. Or
in approved manufacturing techniques.
It lay—and still lies—in raw materials,
primarily in the consistency of quality
of base laminates.

We’re not here to say that CDF has a
totally rosy record in this field. No, we've
had our share of failures along with our
many triumphs. In fact, our failures dur-
ing the early years of copper-clad lami-
nates taught us certain important things
that our competitors have yet to learn.

But we do emphasize this: We've
made—and are still making-—great prog-
ress at CDF in licking problems that
have beset the printed-circuit producer
and the printed-circuit user in obtaining
top-quality laminates on every order,
regardless of grade.

Here, for example, are a few areas

1. Consistent quality. A major cause
for printed-circuit rejects has been de-
lamination and blistering of the base
laminates when subjected to high tem-
peratures in processing. New develop-
ments in CDF raw-materials control
promise a heartening break-through
in this respect. Also, CDF technical
personnel are engaged in counseling
circuit manufacturers in optimum
handling and processing techniques.

2. Foil-bond strength. Certain metal-
clad laminates seem to pass the most
rigid laboratory tests, only to fail at the
end of manufacture when dipped in
solder or when put through long-term
operational tests at elevated tempera-
tures. The foil-bonding strength of CDF
Di-Clad® laminates, however, is rec-
ognized throughout the industry as
superior in every grade.

Nevertheless, improvements are being
made daily in foil adhesives and bonding
methods at CDF, and bond strengths are
being increased—not only in number of
pounds required for foil separation, but
in length of safe solder-immersion and
high-temperature operation time.

3. Range of selection. CDF has con-
sistently offered the widest range of
metal-clad grades—in phenolic and
epoxy paper-base, epoxy-glass, and
Teflon*-glass. And CDF Di-Clad
Teflon-glass grades remain the only
laminates of their kind approved by
the military. CDF Technical Bulletin
11,900 gives the latest information on
all Di-Clad printed-circuit grades.

du Pont's TFE fluorocarbon resin

the designer even greater freedom. One
of the headaches in the use of printed
circuits has been their rigidity. They
tend to hamper independent movement
and vibration of connected systems.
They occasionally dictate inconvenient
housing shapes. Flexible printed circuits,
however, overcome these objections and
provide many additional benefits of their
own, Details on how CDF flexible
Di-Clad materials can help see you out
of a printed-circuit problem can be
obtained from your CDF sales engineer.
Look up his phone number in the
Product Design File (Sweet's), Elec-
tronics Buyers’ Guide, or your own
CDF catalog. Or send us your print
or your problem, and we'll return
recommendations based on your in-
dividual needs.

NEW CDF LITERATURE

Information on new grades, special ap-
plications, and outstanding properties
of CDF insulating materials is made
available regularly through CDF Tech-
nical Bulletins and Folders. The follow-
ing literature is new. For copies of any
bulletins listed, send the coupon below.

CDF Di-Clad Laminates—
Bulletin 11,900

CDF Skived Tapes of Teflon—
Bulietin 97

CDF Pressure-Sensitive Tapes of Teflon
Bulletin 102

CDF Grades Meeting NEMA, ASTM,
Federal, and Military Specifications—
Bulletin 10,100
CDF Dilecto® Paper-Base Laminates—
Bulletin 11,110
CDF Dilecto Epoxy Laminates—

Bulletin 11,200
where CDF R&D has been particularly 4. Flexible grades. Newly-perfected CDF Spiral Tubing—
active: flexible grades of CDF Di-Clad promise Bulletin 14,000

CONTINENTAL-DIAMOND FIBRE Name Title
NEWARK 16, DELAWARE
Company
Please send me the following CDF literature:
Street Address
- City Zone State

B CONTINENTAL-DIAMOND FIBRE

A SUBSIDIARY OF THE ML COMPANY « NEWARK 16, DEL.
In Canada: 46 Hollinger Road, Toronto 16, Ontario
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U.S. Defense . ..

(Continued from p 47)

under CPFF contracts average
about 6.5 percent. The final pricing
of fixed-price incentive-type con-
tracts shows a profit range of from
8 to 15 percent of the costs.

USAF: Air Research and Devel-
opment Command’s contracts re-
sulted in profits from 4 to 10 per-
cent, with an average of 6.1 percent.
Records kept by Air Materiel Com-
mand on 90 percent of the dollar
volume of R&D contracts showed a
profit ranging from 4 to 7 percent.

Renegotiation Board

All companies doing over $1 mil-
lion in business with the govern-
ment—whether by prime, sub or
supplier contracts—must file with
the Renegotiation Board. A num-
ber of factors are taken into
consideration besides just the per-
centage of profit. These may in-
clude risk involved, performance of
the end product, delivery date, etc.
Though Congress continues to fight
for competitive bidding—which by
law calls for formal advertising—
as opposed to contract by negotia-
tion, the records show poor returns
for its efforts.

During the last half of 1958, 24-
percent of money contracted by the
Navy was by formal advertising.
About 25 percent was by negotia-
tion after competition between two
or more suppliers. And the remain-
ing 49 or 50 percent was negotiated
with one firm which has been se-

lected after design competition
among several prospective pro-
ducers.

USAF, during fiscal year 1958,
negotiated 95.3 percent of its U. S.
business.

How to Succeed

Many small companies continue
to make the grade, however, and
come out with big profits and
growth. How can a commenrcial elec-
tronics firm best get into govern-
ment business? Several budget and
procurement policy officials an-
swered this question the same way:
“Hire inventive design engineers
and maybe a few college professors
and come up with a new system. A
new and good idea puts the smallest
company on a par with the biggest.”

ELECTRONICS * OCTOBER 16, 1959

More than 13,000 engineers and businessmen visited 282 booths at NEC this week

NEC Program Makes Big Hit

Adaptive servomechanisms hold interest at 15th
National Electronics Conference

CHICAGO—ONE TOP TECHNICAL
subject at the 15th annual National
Electronics Conference held here
earlier this week was adaptive
servomechanisms.

According to NEC program
chairman M. E. Van Valkenburg,
the heavy turnout for this session
was reminiscent of a similar turn-
out for the same subject at an Air
Force meeting at Wright-Patterson
AFB. The subject of adaptive
servomechanisms has been crystal-
lized in recent years by the use of
digital computers in feedback con-
trol systems.

Over 13,000 engineers and busi-
nessmen registered for NEC. They
chose from among 125 papers pre-
sented at 28 technical sessions and
visited 282 exhibit booths.

Lively interest was apparent at
Monday evening’s panel discussion
on recruiting scientific personnel.
The panel was moderated by John
D. Ryder of Michigan State Uni-
versity., One NEC executive re-
marked the subject should have
been called “recruiting and pirating
of scientific personncl.”

Receive Awards

Technical sessions on perception
and recognition, information the-
ory, navigation and guidance, and
parametric amplification were all

well attended. Strong interest was
shown in a talk on the exploding
problem of information and data-
handling, by John G. Green of the
Dept. of Commerce.

A. J. Buxton and M. O. Felix,
both of Canadian Westinghouse, re-
ceived the NEC Conference Award
for their joint paper, “The Per-
formance of F-M Scatter Systems
Using Frequency Compression.”
The award honored their coinven-
tion of a method to improve scatter
communications systems by reduc-
ing undesirable noise. The scatter
system is used for long-range, be-
yond-the-horizon transmission of

voice, television, teleprinter, fac-
simile and telemetering signals
over hops of 100 to 200 mi. Ca-

nadian Westinghouse is currently
working on scatter projects for the
Royal Canadian Air Force, U. S.
Air Force and in addition, Supreme
Headquarters, Allied Powers in
Europe.

The 1959 NEC Fellowship Award
to promising graduate student in
electronics was given to William
Alonzo Porter, student at the Uni-
versity of Michigan’s Rackham
School of Graduate Studies. Porter,
working toward a doctorate, is spe-
cializing in noise problems as re-
lated to servomechanisms and iner-
tial guidance systems.
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DYNACOR,
A SUBSIDIARY OF SPRAGUE ELECTRIC €o.
10431 METROPOLITAN AVENUE * KENSINGTON * MARYLAND

SQUARE-LOOP
TAPE CORES
TO MEET YOUR
TOUGHEST
SPECIFICATIONS

Speed your specs to Dynacor
when you want square-loop tape
cores to exact requirements—fast!
Here you'll find a dependable
combination of personnel, expe-
rience and facilities—~the know-
how to deliver parameters to
your very tightest tolerance re-
quirements for switching time,
flux, and noise.

Dynacor Square-Loop Tape
Cores are manufactured with the
high permeability alloys—Grain-
Oriented 50-50 Nickel Iron, 4-79
Molybdenum Permalloy, and
Grain-Oriented 3% Silicon Iron

. with fully guaranteed uni-
formity . . . under rigid standards
of control and inspection.

Look to Dynacor for reliable
production and swift delivery of
your tape core requirements. For
your convenience a full line of
standard units are stocked for im-
mediate off-the-shelf delivery—
Send for bulletins DN 2000, DN
2001, DN 2002.

DYNACGO
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Computers: New Jobs,

Today one system handles the housekeeping,
the other concentrates on processing data

Hydrodynamic analysis at Navy’s Taylor Model Basin will be one of first jobs given to

Lare, new giant computer

ANNOUNCEMENT late last month
that Remington Rand Univac’s Lare
(Livermore Atomic Research Com-
puter) will be offered in the com-
mercial market marks the debut of
another second-generation com-
puter.

Besides the installation at Liver-
more Atomic Laboratory in Cali-
fornia, scheduled to undergo accept-
ance test next month, a Lare will be
installed at the Navy’s David Taylor
Model Basin, Carderock, Md. Be-
vond that, Univac officials confi-
dently predict a market potential of
at least 50.

Lare, which is priced at upwards
of $6 million, could open new mar-
kets by opening new approaches to
data-handling.

Second-generation computers
augment data-processing capacity
by several orders of magnitude.
Principal reason: complete rethink-
ing of computer functions. “We
used to build a fairly sophisticated
computer and then make it waste
80 percent of its time controlling
input-output gear, or doing other
housekeeping,” says one executive,
“Now we're making two systems,

one to handle the housekeeping, the
other to concentrate on processing.”

New logical concepts are not
solely responsible, of course. New
components, better circuits, more
capacious and more easily accessed
memory systems, better tape units
and new approaches to program-
ming have all had a hand in multi-
plying the speed and efficiency of
the new machines.

Technical Details

The Larc is a solid-state com-
puter, 30 percent magnetic ampli-
fiers, 70 percent transistors, with a
score of highly reliable tubes in the
clock. Information rate is 2 me.

Logical design permits optimum
routing of data and some new ma-
nipulation techniques. Multiplica-
tion, for example, is accomplished
by a combination of matrix lookup
(as in a multiplication table) and
repeated addition.

Core storage of 97,500 12-digit
words is augmented by high-speed
drums storing up to 6 million words,
and can be further supplemented
by up to 40 tape units.

Individual synchronizers in the
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Abiliti
separate input-output processor con-
trol all reading and writing opera-

tions. They can be made to work
with any type of available auxiliary

unit. Transfer speed is 400,000
digits a second.
Markets

Small, medium and large com-
puters are working today in every-
day business tasks of accounting
and recordkeeping. Every day, busi-
ness management somewhere finds
a new task, departing from the con-
ventional jobs that now take the
bulk of computer attention.

In the not-too-distant future, pre-
dicts one business executive, small
computers will be talking to each
other through the medium of pa-
per tape over telegraph lines.

S. M. Humphrey, partner in the
consultant firm of Booz Allen &
Hamilton, thinks that computers
may ultimately replace “our present
system of using cash with a truly
universal credit-card system.”
Humphrey adds that ‘“a long and
arduous educational process’ will be
needed to change the conventional
attitudes of people towards such a
system.

Bank systems will become more
common. Systems based on mag-
netic-ink  character recognition
(ELECTRONICS, p 40, May 29 and
p 46, Sept. 25) are only one step
in reducing bankers’ problems. On-
line computer installations have
been tried in savings banks, and
may ultimately take over some de-
mand-deposit (checking account)
work.

Tomorrow’s computer will be
more and more adaptable to con-
trol of industrial production proc-
esses. Continuous-process indus-
tries—notably petrochemicals—are
already putting their 24-hr-a-day
plants under digital-computer su-
pervision. Other industries are ex-
perimenting,

Development of control computers
like Larc’s input-output processor is
a big step forward in this area of
the technology. Such units are de-
signed to accept sense information
and operate effectors—the neces-
sary functions of a process-control
computer.
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Sprague miniature pulse transform-

ers are ideally suited for applica-
tion in low-power, high-speed
computer circuitry where pulse
signals may range up from 20 milli-
microseconds and wider in dura-
tion, at repetition rates as high as
10 megacycles, with pulse levels
ranging from fractions of a volt to
several hundred volts.

Typical circuits utilizing Sprague
Pulse Transformers include pulse
amplifiers (for current or voltage
step-up, impedance matching, de-
coupling, pulse inversion and push-
pull operation); pulse shaping and
differentiating; blocking oscillators
(in regenerative circuits of the
triggered and self-triggered type);
general transistor circuits.

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

Werite for the complete series of
engineering bulletins to Technical
Literature Section, Sprague Electric
Company, 35 Marshall Street, North
Adams, Massachusetts.
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HIGH-SPEED
HIGH-GAIN
ZN393
MICRO-ALLOY
TRANSISTORS™

for modern
computer circuitry

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

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

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

spnnGUE®

B THE MARK OF RELIABILITY

o
[
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Last year, traffic accidents killed 37,000, injured 1,400,000

... and they wasted Five Billion Dollars!
Traffic accidents’ human toll is so tragic we sometimes overlook their
staggering economic waste. Five Billion Dollars in lost wages, medical
expenses, insurance costs and property damage! Your business—every
business—shares in this loss. So you have a double interest in helping
reduce traffic accidents. And you can help! Drive safely and obey the law
yourself . . . .certainly. But go further. Use your influence to promote safe
driving and urge strict law enforcement. To make your efforts more effec-
tive, join with others working actively to reduce traffic hazards in your
community. Support your local Safety Council!

@
e

Where traffic laws are strictly enforced, deaths go DOWN!

Published in an effort to save lives, in cooperation with the National Safety Council and The Advertising Council.
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First tube specifically developed for single-sideband applications...reduces tube and component
RCA'7360 requirements...its inherent long-term stability assures top performance of balanced circuits

Now you can design low-cost balanced SSB circuits around a single tube ...RCA-7360. This unique tube makes possible
one-tube balanced-modulator, balanced-mixer, and product-detector circuits. As a balanced modulator, it will deliver
push-pull output from single-cnded input...and can provide stable 60-db carrier suppression. When used as a self-
excited balanced mixer, it can provide oscillator-signal suppression of at least 40-db. Other features include large signal-
handling capability (up to 8 volts peak-to-peak mixer input), high transconductance, high input impedance, high
deflection sensitivity, and extremely effective isolation between inputs. All these features make the 7360 the most
significant clectron-tube development for SSB design.

RCA-7360 contains two plates and two deflecting electrodes together with a cathode, a : The unique features of RCA-7360 enable
control grid. and a screen grid. Its inherent long-term stability is the result of clectron flow | you to design simpler, less-costly balanced
to both plates from a single beam of electrons. Total beam current is determined by the ‘ SSB circuits with excellent long-term stabil-
voltages on grid No. 1 and grid No. 2 as in conventional pentode tubes, while the portion of | Y- Get full details now from the RCA
the total beam current collected by each plate is determined by the voltage difference be- \ Field Oftice ncarest you.

tween the deflecting electrodes. Thus the output is a product of two input voltages. EAST: :‘:J‘ i"’l‘;" 55';?0'6 Newark 2, New Jersey
mbaldt 5-

MIDWEST: Suite 1154, Merchandise Mart Plozo

RADIO CORPORA TloN OF AMERICA l Chicago 54, Illinais, WHitehall 4-2900

WEST: 6355 E. Washingtan Boulevard
s Electron Tube Division Harrison, N.J. | Las Angeles 22, Calif., RAymond 3-8361

ANOTHER WAY RCA SERVES YOU THROUGH ELECTRONICS
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most compact, most efficient

cooling fan

R

Unlike conventional or phonograph motor assemblies, the
MUFFIN FAN boasts a high air performance of 100 CFM
free delivery from a basic package only 4-11/16" square
and 1Y” deep and weighing just 1.2 pounds.

Power requirement is 105 to 120 VAC, 60 cycles, single
phase. Electrical connections made to convenient terminal
lugs accepting standard 18 gauge lamp cord. Completely
original aero-dynamic design permits operation through a
dust filter and tightly packed electronic equipment. Airflow
instantly reversible by turning fan end-for-end.

The MUFFIN FAN is a completely integrated cooling unit

oo

STATIC
PRESSURE

INCHES -
OF WATER

25 50 75

ROTRONS RﬂTRﬂN mfg. co., inc.
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of its size/

TRON MUFFIN FAN

consisting of propellor, stator assembly and venturi block.
It is also available in combination with a grille assembly and
all-purpose mounting clips to form a complete package.
Unbelievably thin, the MUFFIN FAN can be installed in sec-
onds in cabinet cutout, imposing practically no space re-
quirement within the enclosure.

Coo! economically...the MUFFIN FAN can be supplied
at a price less than $8.00 per unit in quantity. The low
cost, high performance, compact size and maintenance-free
design provide efficient air cooling previously unobtainable.
Write for complete details. ..

RPM
3100

3000

2900

WOODSTOCK, NEW YORK

ORiole 9-2401
In Canada: The Hoover Co., Ltd., Hamilton, Ont.
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In this IBM assembly plant, a visitor doesn’t notice some employees are disabled, but . ..

"They Also Serve .. ."

Handicapped workers prove their value by per-

forming a wide variety of specialized tasks

THIS WEEK a skilled technican will
return from vacation to his job
of assembling clutch mechanisms
for computers. A glance shows no
difference between him and other
assemblers, but a difference exists
. . . he cannot hear or speak.

The electronics industry and the
disabled worker are becoming in-
creasingly aware of each other’s
value. This is seen in the rehabili-
tation program of the Institute for
the Crippled and Disabled.

The Institute’s vocational re-
habilitation program, which evalu-
ates the vocational potential of dis-
abled persons in 13 major occupa-
tional categories, includes several
areas of testing applicable to the
electronics industry. Special train-
ing in such areas as cable harness
assembly, precision soldering and
skilled metal crafting are included
in the program, plus clerical work
for the electronics industry.

Institute surveys indicate that
about 27 percent of the jobs offered
by the electronics industry are in
non-production areas such as cleri-
cal and administrative. This, cou-
pled with industry emphasis on
precision work and the manipulat-
ing of small components creates,
in the Institute’s opinion, an ex-
cellent area of opportunity for the
disabled worker.

At International Business Ma-
chines Corporation, for example, &
wide variety of tasks are being per-
formed by workers with physical

ELECTRONICS + OCTOBER 16, 1959

disabilities. Of the company’s
manufacturing and engineering
force of 37,200 employees, approxi-
mately 6.9 percent are classified as
handicapped.

A trip through the IBM plant in
Endicott, N. Y., shows about 114
different jobs being performed by
people with some form of physical
disability. At IBM’s Poughkeepsie
plant (see photo), 85 tasks are han-
dled by handicapped personnel.

A company spokesman points out
that no special distinction is made
between the handicapped and the
normal applicant for employment.
This has been policy since 1914.

Ability Counts

“Both are evaluated strictly on
personal qualifications and their
ability to do the job,” says the
spokesman. Company experience
indicates that in most instances the
handicapped worker performs as
well as his unhandicapped associate.

At IBM plants less attention is
given to the construction of special-
ized equipment for use by handi-
capped workers than to job or pro-
cedural changes in work patterns.

The company feels routine meth-
ods can usually be altered without
too much difficulty to accomodate
persons who cannot move about
freely or work in a normal manner.
Also, the size and shape of objects
to be manipulated can easily be
limited to those most easily handled
by a handicapped person.

|

Stromberg-Carlson

| “TELEPHONE QUALITY"”

. .. featuring new high-voltage
types for test equipment or other
high-voltage applications,

THE insulation in the new relays
carries 1500 volts A.C.—three times
normal. These high-voltage models
are available in Types A, B and E.
They are the latest additions to the
Stromberg-Carlson line of twin con-
tact relays—all available for im-
mediate delivery.

The following regular types are
representative of our complete line:

Type A: general-purpose relay
with up to 20 Form “A” spring com-
binatior.s. This relay is excellent for
switching operations.

Type B: a gang-type relay with up
to 60 Form “A” spring combinations.

Type BB: relay accommodates up
to 100 Form “A” springs.

Type C: two relays on the same
frame. A “must” where space is at a
premium.

Type E: has the same character-
istics as the Type A relay, plus uni-
versal mounting arrangement. Inter-
changeable with many other makes.

Complete details and specifica-
tions are contained in our new relay
catalog, available on request. Write
Stromberg-Carlson Telecommunica-
tion Industrial Sales.

STROMBERG-CARLSON
Acivision or GENERAL DYNAMICS

114 CARLSON RD. » ROCHESTER 3, N.Y.
bessssao —— i ——————
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Plastic Microphone and Shielded = Shielded PA and Call Intercom Cables—Multiple
Power Supply Cables System Cables Pair Unshielded

 — =8 "@:ﬂ-—-ﬂ -
—_———

Low capacitance, lightweight, small diam- Two-conductor, twisted pair. Variety of ) ) )
eter. Oil and ozone resistant. Long flex life, gauges, insulations, shieldings, and jackets. Conductors paired Yvnh s!wort Ia.y twist. No
high tensile strength. Uniform quality and dimensions. crosstalk, Offers high dielectric strength,

free stripping, small diameter. Vinyl jacket
resists water, sun, oil, grease, and ozone.

Belden .. the most complete

Electronic Wire and

Strain Gauge Cables Unshielded Sound, Alarm System, Special Intercom and
and Speaker Extension Cables Sound Cables

= — — —\ = — S
100% Shielded with conductors under *—— @ % ii%z

BELDFOIL* aluminum-mylar shield. low ca-

pacitance, smali diameter, extremely flex- Two-conductor twisted pair. All insulations For wiring systems requiring shielded lines
ible. Vinyl jacket resists water, sun, oil, and sizes. Uniform quality and dimensions cabled with unshielded control lines. Wide
grease, and ozone. for dependable service and installation, variety of types and conductor groupings.

*Belden Trademark, Reg, U.S. Pat. Off. Patent Pending
«

Intercom Cables—Multiple
Pair Individually Shielded

BELDFOIL* aluminum-mylar tape elimi-
nates external interference and cross-
talk between pairs. To further reduce

Rubber Microphone and Shielded Shielded Sound, PA, and
Power Supply Cables Intercom Cables

= Q:J
== ——
——=

Maximum abrasion and impact resistance.

Limp—lies flat on stage or studio floor. , Variety of gauges, number of conductors, the noise level, the shields are isolated
Long fiex life, high tensile strength. and shields for every application. from each other. Vinyl jacket resists
water, sun, oil, grease, and ozone.
TV Camera Cables Juke Box Cables,

For all color, and black and white TV
transmission. Lightweight, small diam-
eters, low friction coefficient, maximum =

«”

]
\

= = flexibility.

E‘g exibility For speaker and control cables in all types
of commercial music systems. Variety of
shield types for every application.

Broadcast Audio Cables Hi-Fi, Stereo, and Transmission Line Cables
Phonog ra ph Cables Variety of types and impedances for every

application. Resistant to whipping, twisting,
and weather; for long-lasling installations.

Drain wire and shield isolation eliminate Shielded connector cords and pick-up arm
current loops. Free stripping jackets, fast cables. Extremely light, flexible —small
shield termination, small diameters. diameter. Excellent dielectric strength.
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Antenna Rotor Cables Mil-Spec Hook-Up High-Voltage Cathode

m . e and Lead Wire Ray Tube Lead
‘<$;. 1
§ — = = — -
Vinyl insulated for optimum resistance to Exceed rigid requirements of all military High dielectric strength. Small diameter
sun and weather, Provides longer trouble- specifications. Wide variety of sizes, with maximum flexibility.
free service. insulations and jackets.

UL Inspected Portable Cordage and Rubber
Hook-Up and Lead Wires Multiple Conductor Cables

_——

[ o B

Widest variety of sizes, insulations, and Two to five conductors for power supply,
jackets for all electronic and electrical speaker lines, and unshielded control ca-
applications. ble. Abrasion and impact resistant, limp

and flexible —always lie flat. Also com-
plete cord sets.

RG/U Transmission
Line Cables

These and many more

from Stock

Wide variety of RG/U sizes and types.
Approved under Mil-C-17B. Cables manu-
factured with strict adherence to govern-
ment specifications.

ki < = e G i R < o

Community and Multiple Set Test Prod Wire Unshielded All-purpose Sound
TV Antenna Cables and Intercom Cables

I
3

Provide clear picture reception on all Exiremely limp and flexible. High die« Solid & stranded conductors for speaker
multiple TV set hook-ups. Sweep tested. lectric strength. Long-life rubber jacket. lines, unshielded control lines, and low
voltage cirevits of all types.

Belden Electronic Wire and Cable
is available in many different packages

This handy Workbench Hook-Up Dispenser Kit is an ex-
ample of how Belden's packaging program helps minimize
waste . . makes stock maintenance easy. Each kit contains
an assortment of Hook-Up Wire colors and types. The
dispenser is designed for workbench or wall mounting.

Ask your Belden jobber

magnet wire ® lead wire ® power supply cords ¢
cord sets e portoble cordoge e electronic wire @

WIREMAKER FOR INDUSTRY automotive replacement wire ond coble e oircroft

One wire source for NHCE Yo0n 3
thi i wire e electrical household replocement cords
everything electronic CHICAGO p

ond clectrical,
Belden wires, cords and cables mean the lowest over-all cost

6.2.9 from your ossembly line to field operation
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after

years

KESTER SOLDER

...Nno soldering
application’s
too difficult!

Kester Soler'

Kester’s latest development . . .“44” ResIN-
CORE SOLDER has a perfected activated resin
flux for faster assembly line soldering. Like
all Kester Flux-Core Solders, it will solve
many circuit design and development
requirements. Used by leading electronic
manufacturers everywhere.

Other Rosin-Resin Flux-Core Solders also
available as well as many “Specialized” Flux-
Core Solders.

Write today jor free 78-page Kester technical
manual “SOLDER...Its Fundamentals and Usage.”

KESTER SOLDER COMPANY

4204 Wrightwood Avenue, Chicago 39, Illinois
Newark 5, New Jersey » Brantford, Canada

Over 60 Years’ Experience In Solder And Flux Manufacturing
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MEETINGS AHEAD

Oct. 19-21: National Academy of
Sciences, Research Council, URSI,
IRE, Fall Meeting, El Cortez Hotel,
San Diego, Calif.

Oct. 19-22: Semiconductor Symposium,
Fall Meeting, Electrochemical So-
ciety, Deshler-Hilton Hotel, Colum-
bus, O.

Oct, 26-28: Aeronautical & Navigation
Electronics, East Coast Conf.,
PGANE of IRE, Lord Baltimore
Hotel, Baltimore.

Oct. 29-30: Electron Devices Meeting,
PGED of IRE, Shoreham Hotel,
Washington, D. C.

Nov. 3-5: Mid-American Electronics
Conf.,, MAECON, Municipal Audi-
torium and Hotel Muehlenbach,
Kansas City, Mo.

Nov. 4-6: Automatic Control, National
Conf., PGAC & PGIE of IRE, Sher-
aton-Dallas Hotel, Dallas.

Nov. 5-6: Instrumentation Conf.,
School of Engineering, Louisiana
Polytechnic Institute, Ruston, La.

Nov. 9-11: Radio Fall Meeting, IRE,
EIA, Hotel Syracuse, Syracuse,
N. Y.

Nov. 9-11: Instrumentation Conf.,
PGI of IRE, Biltmore Hotel, At-
lanta.

Nov. 10-12: Electrical Techniques in
Medicine & Biology, AIEE, ISA,
PGME of IRE, Sheraton Hotel, Phil-
adelphia.

Nov. 16-20: American Rocket Society,
Annual, Washington, D. C.

Nov. 16-20: Magnetism & Magnetic
Materials, AIEE, AIM, APS, IRE,
ONR, Detroit.

Nov. 17-19: Northeast Electronics
Research and Engineering Meeting,
Annual, NEREM, Commonwealth
Armory, Boston.

Mar. 21-24, 1960: Institute of Radio
Engineers, National Convention,
Coliseum & Waldorf-Astoria Hotel,
N. Y. C

There’s more news in ON the
MARKET, PLANTS and PEO-
PLE and other departments be-
ginning on p 100.
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PULSHEH

TESTING

GENERATION

Five plug-in pulse generators
provide any code—1 to 5 pulses
— with completely independent
adjustment of width and delay
for each pulse.

PULSE DELAY:
variable 0 to 300 microseconds

PULSE WIDTH:
variable 0.2 to 2 microseconds

~

S PULSE TIME MODULATION:
Sensitivity, 2 volts RMS per
microsecond

CODED
MULTIPULSE
GENERATOR

Model MP-1A

GROUP REPETITION RATE:
10 to 10,000 pps

RISE AND DECAY TIME:
0.1 microsecond

Used to modulate r-f signal generators with
coded pulse groups. Internal or external
sync; square wave output, 10 to 10,000 pps.
Pulses can be independently pulse-time mod-
ulated by external signal.

APPLICATIONS: Design and testing of mis-
siles, radar, beacons, IFF, telemetry, etc.

MAIL THIS CARD

for complete specifications.
Ask your nearest Polarad
representative (in the Yellow
Pages) for a copy of ‘‘Notes
on Microwave Measurements®’

FREE LIFETIME SERVIC!
ON ALL POLARAD

INSTRUMENTS

POLARAD
ELECTRONICS

CORPORATION
43-20 34th Street Long Island City 1, N.Y.

Representatives in principal cities
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JITTER

PULSE JITTER TESTER

Model PJ-1

Displays the magnitude and waveform of
pulse jitter (time deviation) in rate gen-
erators, pulse width modulators, encoding
devices and precision time generators.

MEASURES:

PULSE WIDTH JITTER: Peak-to-peak time de-
viation (AT) at the half-amplitude points,
between the leading and trailing edges of a
recurrent pulse having a nominal width rep-
resented as *‘T" in the diagram at left.

ABSOLUTE JITTER: Time deviation (AT) at
the half-amplitude points, from leading edge
to leading edge of successive pulses {of
duration ‘T in the diagram) in a pulse train.

RELATIVE JITTER: Peak-to-peak time devia-
tion (AT) at half-amplitude points of the
leading edge of one puise to the leading
edge of a reference pulse. The time difference
between the two is “‘T'’ in the diagram.

Repetition Rate Jitter: 5 millimicroseconds to 100 microseconds
ful! ' Relative or Width Jitter: 5, 10, 100 millimicroseconds.
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INSTANTANEOUS MICROWAVE ANALYSIS

SINGLE FREQUENCY OR OVER A FULL OCTAVE

Saves Engineering Manhours

1,000 to 15,000 mc

ELECTRONIC SWEEP GENERATOR

Model ESG 1,000-15,000 mc

Sweep width continuously adjustable, single frequency
to an entire octave.

RAPID SCAN RATIO-SCOPE

Model VS§-2

Displays the ratio of two input signals; gives visual plot
of VSWR as a function of frequency.

Measure and Analyze:

VSWR, transmission and reflection coefficients, gain and
attenuation, image rejection, sensitivity, selectivity, band-
width and tilter characteristics, antenna patterns, etc.

Microwave Components :

Radars, receivers, beacons, waveguides, antennas, pads,
terminations, couplings and hybrid junctions, attenuators,
crystal mounts, preselectors, amplifiers.

Complete VSWR pattern of a microwave compo-
nent over an entire frequency octave is dis-

Instantaneous played on a calibrated 7" CRT.
measurements
at a single
frequency or
over an entire
swept frequency
range can be
obtained with
an Electronic
Sweep Generator
and a Rapid-
Scan Ratio Scope

Model VS-2

Typical set-up for measuring VSWR of a microwave com-
ponent. Directional coupler outputs feed incident and
reflected signals separately into the Ratio-Scope. Scope
VSWR at any single frequency is indicated on displays the pattern of the ratio between the two inputs
the Ratio-Scope front panel meter. over the entire frequency range swept.

e - —

MAIL THIS CARD
for complete specifications. 5 FREE LIFETIME SERVICE
Ask your nearest Polarad ON ALL POLARAO
representative (in the Yellow
Pages) for a copy of ‘‘Notes
on Microwave Measurements”

INSTRUMENTS

POLARAD
ELECTRONICS
CORPORATION

43-20 34th Street Long Island City 1, N.Y.
Representatives in principal cities
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Series C-050 Potentiometers
meet all requirements of
MIL-R-12934B with the addi-
tion of 1000 hours load life
(certified test dataavailable).

]/2 it

SERIES C.050
ACTUAL SIZE

IN MICRO-MINIATURE SIZE

Here is the tiniest member of DeJUR’s extensive line
of precision potentiometers. The new Series C-050...
combines micro-miniaturization with high precision
and accuracy.

Just check these fcatures:—Exclusive one-piece metal
case and bearing design eliminates need for special
field installation precautions.+Exclusive watertight
molded covers with integrally cored, solid terminals
which cannot loosen or transmit solder or resin. =

Multiple finger brush. » Molded nylon side insulation.

» Direct connection from winding ends to terminals. *

Rotation: electrical,320° ; mechanical, 325° or continu-
ous 360°. + Threaded bushing, servo or ball-bearing
mounting. + O-ring sealed shaft and epoxy sealed
cover (optional).

And while you’re checking, look into some of the other
single-turn precision potentiometers which include
many different sizes and types. Chances are you’ll find
exactly the unit you need to solve that sticky design
problem. If we don’t show it in our catalog, we’ll make
it for you. Write today for DeJUR’s new complete
technical catalog on your company letterhead.

SERIES C-078. %” min-
lature, height only 3.7, weight
's oz. Multiple finger brush.
Single or multiple gangs...
completely énclosed. Cored
terminals (can‘t loosen). Board
intesrally molded in housing.

manufacturers of precision potentiometers for over 30 years

SERIES C-200. 27, ., in-
dependently phasable. .. mul.
tiple sections suitable for
ganging... up to 10 adjustable
taps in 32°. Ball-bearing or
sleeve bearing.
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always
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ELECTRONIC COMPONENTS

ELECTRONIC SALES DIVISION
DeJUR-AMSCO CURPORATION
45-01 NORTHERN BLVD.
LONG ISLAND CITY 1, N. Y,

b

=

SERIES C-300 SINE.

COSINE. 3”. Independent
brush eontacts produce accu-
rate sine-cosine outputs. Alse
available in multiple ganged
units and 174” and 2”7 di-
ameters.

SERIES HP. 27, 37, 5”
diameters. High resolution..
long function angles...gang.
ing multiples...welded taps.
Completely  enclosed.  Diloted
servo or tapped 3-hole
mountlng.
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In the fields of telemetry, ground support systems, analog

computing and laboratory testing, Brush recording systems

have incorporated features which have consistently kept

Interchangeable, plug-in ahead of engineering requirements. Here are a few that
signal conditioners. show why —

INTERCHANGEABLE PLUG-IN SIGNAL CON-

DITIONERS. You get your choice of sensitivities—
you get high input impedance—zero suppression.

SIMPLIFIED FAST CHART RE-LOADING.
Loaded from the top—features automatic alignment
and tracking.

ACCURATE, EASILY REPRODUCIBLE
RECORDINGS. Your choice of rectilinear or curvi-
linear charts—rugged “‘throw-proof’’ pens.

Illustrated above is a Brush RD-1684 rectilinear, 8 channel
recording system. Sensitivity of 10 millivolts per chart line—
input impedance, 10 megs balanced or 5 megs grounded.
v 1 Complete system includes mobile cabinet, oscillograph and
y‘ 8 signal conditioners. No additional preamplifiers required.

}Avai]a ble from stock.

— s e @’—’——.’arush INSTRUMENTS

.\/’
- DIVISION OF

37th & PERKINS | CLEVITE I CLEVELAND 14, OHIO
CORPORATION
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index finger of test subject

FIG. 1—~Various human respiration curves

Laboratory testing of sensing devices. Blood pressure sensor is affixed to right

electronics
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Environmental Testing
Of Future Spacemen

New technique permits continuous, complete physical examination when sub-

ject and physician are separated by many miles. This article summarizes the

electronic measurements of physiological factors and introduces engineers to a

new area in medical electronics

By M. TRAITE, W. WELKOWITZ, J. KILDUFF, and C. PURPURO,

AMedical Instruments Dept.,, Gulton Industries. Metuchen, N, J.

MosT satellite payvloads today are instrumented with
devices for measuring a number of physical param-
eters such as temperature. radiation, magnetic fields
and ionization. Many of these devices were developed
especially for satellite use.

A human being will be a pavload in the near future
and there is a variety of physiological and psycho-
logical data needed ubout him. This article will dis-
cuss some of the approaches to instrumenting a hu-
man being under conditions of space flight.

ELECTRONICS + OCTOBER 16, 1959

There are two general parts to a physiological
instrumentation system. These are the transducers
on the man and the transducer-associated circuits.
The transducers must be external to the man, even
though internal instruments would often provide
more accurate and reliable measurements; to permit
free movement of the man within the confines of his
capsule; and be comfortable, to the point where he
should be able to neglect their presence.

The transducer-associated cireuits are required to
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"FIG. 2—Basic bridge circuit used with strain gages for respiration
measurements

FIG. 3—Inhalation and exhalation waves (A) are shaped to produce
final waveform for telemetering (E)

convert the transducer outputs to an analog voltage
form for presentation to a telemetry svstem. The
circuits must be reliable, small, lightweight and low
on power consumption.

The circuit requirements generally dictate the use
of transistors. Some of the physiological variables
wanted are: respiration, electrocardiogram. tempera-
ture, blood pressure, heart sounds, skin temperature
and electroencephalogram.

RESPIRATION—If the man is breathing he ix still
alive. But respiration measurements tell more than
this. Some typical respiration flow waveforms are
shown in Fig. 1. Marked differences from normal
breathing can often tell fairly well what’s going on.
The pattern labeled heavy is similar to deep breathing
at & normal rate, such as would Le typical during or
after heavy exertion. The pattern labeled rapid might
be expected if he is having trouble getting enough
oxygen and is compensating by taking in air more
quickly. The pattern labeled conghs is self-explan-
atory.

One transducer that can be used for respiratory
flow is & strain gage mounted in a face mask'. Strain
gage wires are attached to opposite sides of alternate
cantilever arms, and used in the basic bridge circuit
shown in Fig. 2. The output is amplified and con-
verted to a d-¢ analog of respiration flow by a syn-
chronous detector and low pass filter.

Respiration rate, or the number of breaths per
minute, can be determined by counting the rate at
which the major waveforms of Fig. 1 come along.
This is done continuously and automatically by the
simple tachometer circuit shown in block diagram
form in Fig. 3. The Schmitt trigger vields square
waves (B) in a one-to-one correspondence with the
inhalation and exhalation flow waves (A). These are
then differentiated and one polarity clipped, tu vield
triggering pulses (C) for the monostable multi-
vibrator. The monostable multivibrator resets itself
at a fixed time after being triggered, vielding square
waves (I2) whose time duration and amplitude are
constant. The only variable is then the time between
square waves. The low pass filter removes the rises
and falls of the square waves and vields a d-c output
proportional to the breathing rate.

ELECTROCARDIOGRAM (ECG)—The electrocar-
diogram isx a standard clinical diagnostic tool’. It
measures the potentials appearing at various points
of the body due to the electrical activity of the heart.
A normal pattern for a standard electrode placement
is shown in Fig. 1. A pattern indicating heart failure
(ventricular fibrillation) is shown below.

The standard electrode types and placement for

Suspensior of silver in collodion forms a Yight, sturdy, high con-
ductance elecirode that can be worn for days without irritation
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One of the seven temperature sensors is applied under the armpit
while others are placed about the body
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VENTRICULAR
FIBRILLATION

FIG. 4—Normal electrocardiogram comparad with ventricular fibril
lation (heart failure)

ecg present problems for use in space. Most standard
electrodes arve bulky, reguire the use of an electrode
paste, cause severe irritation of the skin, and cannot
be worn for more than about a half hour because the
paste dries out. In addition. the standard positions
for electrodes, on the arms and legs. are not suitable
for gathering data from a man whose limbs must
move, Spurious potentials due to action of the
muscles causes interference suflicient to swamp the
ecg.

The electrode position problem is alleviated by
placing electrodes on the chest and back instead of
on the arms and legs. This vields a less widely used
type of ecg, but one less subject to interference from
muscle noise.

An electrode type that has been found suitable for
extended wearing uses a conductive paint. made of
a suspension of silver in collodion. This is applied
to the cleaned skin. A fine metallic mesh disk with a
lead attached is laid over the painted area. and a
second layer of paint is applied over and through the
mesh. The preparation dries to form a light, sturdy,
high conductance electrode that can be worn for days
without irritating the skin or coming off.

Ecg potentials are in the order of millivolts, and
the ecg waveform has major components in the fre-
quency range from about 1 to 60 c¢ps. A suitable
amplifier for ecg should then be either a d-¢ or an
a-¢ amplifier with the above hand pass.

Heart rate can be determined by counting the rate
at which the ecg spikes come along. This may be done
by tachometer circuits similar to those described for
breathing rate. For this case, the Schmitt trigger is
set to operate in the upper half of the largest ecg
spike.

TEMPERATURE—Temperature measurements can
serve to indicate an abnormal feverish condition, or
a subnormal cool condition for the entire hody., In
addition, the use of several temperature measure-
ments at the fingers and/or toes can show poor circu-
lation of the blood, such as is common in conditions
of shock. This is indicated by abnormally cold tem-
peratures at the extremities,
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FIG. 5—Temperature sensors are mounted over the body to indicate
poor blood circulation which may occur in conditions of shock
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FIG. 6—Typical blood pressure curves showing normal variations

Thermistors are excellent for skin or body tem-
peratiure measurements under space tlight conditions.
Their small size, low power consumption and high
sensitivity offset the disadvantage of their logarith-
mic resistance variation with temperature.

A sensor for skin temperature meusurements is
shown in Fig. 5. The sensing element is a bead
thermistor suspended below a mounting plate. The
plate provides a roughened surface to prevent move-
ment when the probe is mounted on the skin. The
upper section consists of a plastic coating that serves
as & thermal insulator. This insures that the ther-
mistor senses skin temperature and not ambient
temperature.

The thermistor is used in a bridge circuit of the
same type as that used for respiratory flow.

In th: case of the respiratory strain gage, the
sensitivity is low, and the maximum excursion of the
bridge output from its null position is small and
linear. For the thermistor, however, the sensitivity
is high, and the excursion of the bridge output is
large. It is large enough, in fact, so that it becomes
markedly nonlinear when plotting output voltage
against thermistor resistance.

With a proper choice of the fixed arms of the
bridge, the nonlinearity of the bridge characteristic
can be made to compensate closely the logarithmic
thermistor characteristic over a temperature range
from about 60 F to 115 F, the general range of skin
and body temperatures. This results in a linear (to
about 2 percent) ouftput of voltage/temperature. A
linear analog voltage output from the transducer
electronies is not strictly necessary, but considerably
simplifies the later display and processing of the data,

BLOOD PRESSURE — The blood pressure wave-
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Electrocardiogram sensors applied to chest and back are less sub-
ject to muscle noise

form is typically as shown in Fig. 6. Unfortunately,
there ix no simple way to obtain the entire waveform
and to determine its position above the zero or refer-
ence level, without introducing some probe, such as
a4 hypodermic needle, into a vein or artery.

There is an external measurement technique, how-
ever, that serves to determine the peaks of the waves
that is, that can give a reading of the maximum
(systolic) pressure as often as once each heartbeat.

In essence the system consists of a feedbuck loop
in which the forward path is electronic, and the feed-
back path is pneumatic (Fig. 7). An occluding cuff
which may be pressurized is worn around the finger,
and is connected to the pneumatic system. Beyond
the cuff, at the tip of the finger, is a pickup that
detects pulsations due to volume changes of the blood
at the tip of the finger. These pulsations occur regu-
larly, once each heartbeat.

While the pressure in the cuft is below the systolie
Pressure, the pulsations are picked up and amplified
by the electronic circuitry., This signal causes the
pneumatic system to increase the cuff pressure. As
the cuft pressure reaches or passes the internal Sy N-
tolic pressure, the blood vessels in the finger constrict
completely. This cuts off the pulsations. The pneu-
matic system slowly leaks off the pressure in the
cuff until it falls just below systolic, at which point
pulsations reappear and the cycle repeats. The net
result is that the cuff pressure is maintained essen-
tially at systolic pressure. A pressure transducer
connected to the cuff line provides a readout of this
systolic level,

HEART SOUNDS-—External heart sounds are use-
ful as a diagnostic tool in determining the operating
condition of the heart valves. Under abnormal accel-
eration or reduced gravity conditions, the normal
functions of the heart will be subject to change, and
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Heart sounds microphone is applied to the chest and galvanic skin
resistance electrodes are applied to both ankles

temporary valve malfunctions are possible. These
may be detected by an electronic analog to the stethe-
scope which is a small microphone mounted in an
clastic chest band and positioned over the heart.

The microphone is shown in Fig. 8. It consists
essentially of a diaphragm and ceramic element. The
slainless steel diaphragm vibrates with the incident
sound transmitted through the chest wall. A thin
piezoelectric ceramic is bonded to the diaphragm. The
ceramic operates in a radial-flexure mode, and gen-
erates a voltage across its faces proportional to the
incident sound. This voltage feeds a high-input im-
pedance amplifier. whose output may then drive a
telemetry system.

Since most of the important heart sound compo-
nents lie in the range from about 20 cps to about
2 ke, the flat response and small size of the micro-
phone in this region makes it an excellent instrument
for this application.

PRESSURIZED
OCCLUDING

CUFF PULSE PICKUP

E

LECTRONICS

PNEUMATICS

PRESSURE
TRANSDUCER

VOLTAGE
ANALOG

OF SYSTOLIC
PRESSURE

FIG. 7—Method for making electrical analog of systolic blood
pressure
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SKIN RESISTANCE (GSR)—The galvanic skin
response is a measure of the d-¢ resistance of the
skin between two electrodes on the body’. This resist-
ance decreases markedly with emotional changes, and
with reactions to unexpected external stimuli.

The gsr can hence provide an indication of the
general emotional state of the pilot and of his re-
sponse to an emergency situation.

The electrodes are of the same type as described
for ecg. They may be applied just above the ankles,
to provide the least encumbrance tor the pilot. The
cireuit is shown in Fig. 9. The B+ supply and the
current-limiting resistor are chosen to supply essen-
tially constant current of about 100 wa to the skin.
The output voltage is then directly proportional to
skin resistance. Normal basal level skin resistance
depends on the electrode size and position and will
usually be in the order of 5,000 to 20,000 ohms.
Changes due to emotional reactions are in the order
of 5 to 10 percent of the busal level,

Physiologically the resistance change seems to de-
pend on the relatively slow action of the sweat glands
in the skin. Response time is usually several seconds,
with periods up to a few minutes for return to the
basal level,

One of the distinet features of the gsr measure-
ment is its simplicity, and that the output changes
may be in the order of fractions of a volt, and hence
will require little or no amplification before presenta-
tion to the telemetry.

ELECTROENCEPHALOGRAM (EEG) — The eeg,
or brain wave pattern provides a general indication
of the state of alertness of the pilot. In addition,
there ix evidence to indicate that the eeg is a sensi-
tive indicator of anoxia. This seems reasonable, since
the brain is the organ most sensitive to a deficiency
of oxygen.

Because of the low signal amplitudes and low fre-
quencies, eeg measurements require the use of very
low noise differential d-¢ amplifiers, careful shielding
and excellent electrode contacts to the scalp and fore-
head.

Ideally, an eeg preamplifier might be built into a
skull cap to minimize the pickup problems. This is
difficult, however, with present day amplifiers. The
best commercially available low-level d-¢ amplifiers
with the requisite bandwidth (d-c¢ to 50 ¢ps) and high
input impedance (100,000 ohms or more) use mechan-
ical choppers, which are relatively bulky and power
consuming.

Transistorized choppers consume little power and
are small enough, but have much too high a noise
level, tenths of millivolts as compared to microvolts
or less for mechanical choppers. A solution to the
problem of eeg measurements hence seems to be
waiting on the state of the art, and requires a low
noise solid-state chopper, a tiny, rugged, low power
mechanical chopper, or a completely novel approach,

CIRCUIT PACKAGING—There are many possible
approaches to circuit packaging for physiological
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FIG. 8—Configuration of microphone used for defection of heart
sounds
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FIG. 9—Galvanic skin response circuit is similar to that used in
lie detectors

electronic circuitry.

One approach that has been found useful for a
multichannel system, with essentially different func-
tions on each channel, is to break the circuitry down
into functional blocks, and mount each functional
block on a replaceable plug-in module card. These
cards slide into slots and plug into connectors in a
card tray

Since some of the transducers operate at low signal
levels, pickup and cross-channel coupling into the
initial low-level stages must be avoided. Shielding of
critical eircuit cards is achieved by using dummy
metal circuit cards in the slots to either side of the
low-level cards.

Inputs, outputs and interconnections between cards
are made at the backs of the connectors. If a circuit
malfunctions, all that is required is to pull the card
and plug in another of the same type.

Balance controls, trimmer potentiometers and other
circuit elements requiring adjustment are accessible
from the same direction as the direction of insertion
or removal of the card. All adjustments are screw-
ariver tyvpe, during normal operation of the circuit.
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Logic Networks Aid

Simple electronic circuits make up logical networks used by psychélogists to

determine how a subject solves problems. This computer-type device tests

human ability to carry out logical analysis and synthesis

By CAXTON C. FOSTER, Research Associate, Mental Health Rtesearch Institute, University of Michigan, Ann Arbor, Mich.

FIG. 1—Top-panel view of the transistorized problem-solving device shows
the arrongement of pushbuttons with o problem disk in place

NE ASPECT of intelligence is the
Oability to carry out logical
analysis and synthesis. The device
described here is intended to meas-
ure this ability in direct fashion by
presenting a subject with a logical
network that he must understand to
solve a problem. The present device
is an outgrowth of the problem-
solving apparatus described by
Miller and John.'

Blinking Lights

As can be seen from Fig. 1, there
are six numbered lighted pushbut-
tons and three lighted pushbuttons,
A, B and C, placed in a circle
around a center light button, X. In
the upper right hand corner of the
panel is a small time light that al-
ternates on and off, every four sec-
onds. These on-off periods of the
time light in the corner are called

70

NIGHT and DAY.

Each problem is presented as a
cause and effect relationship that
can be understood by analyzing the
sequence and timing of the blinking
lights, and their dependence upon
the on-off condition of the timing
light.

Each pushbutton is connected
through the problem plug to either
a DAY bus or a NIGHT bus, only one
of which is active at a time. Thus
some lights may be turned on manu-
ally during the DAY only, and the
remainder during the NIGHT only.

The subject’s task is to discover
the on-off relationships of these
lights, so that he can control the
lighting of the center light by press-
ing only the pushbuttons A, B and
C in a correct sequence.

The subject is aided in his task
by a white information disk that is

placed over the lights. Each disk
represents a problem to be solved.
The information disk shows arrow
connections representing a logi-
cal relation between any two lights.
These relations may be full cause
(direct connection), partial cause
(AND), sufficient cause (0R) ; or in-
hibitor (NoOT). The subject can un-
derstand the problem only when he
understands what each arrow coun-
nection means with respect to the
on-off condition of the lights. This
logic cues the subject as to the cor-
rect order and time to press buttons
A, B and C. While exploring these
relationships, the subject can, of
course, use any of the buttons he
desires.

The circuits for these relations,
shown in the logic networks of Fig.
2, are contained in the plug assem-
bly visible in the right hand side of
the device. Thus the networks are
quickly interchangeable for stand-

IN34A IN34A
1 1
10K 3 500 uF §——3
2 — A~
IN34A N34A
500,‘,‘r13 N3
AND 1023 OR lv2—s3
-12v
47K
IN34A
. 3
A7K 2N34
oR
2NI90 IN34A
-4y 2
NOT T-2 —3

FIG. 2—Llogicol networks show relation-
ships represented by orrows on the prob-
lem disk
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Psychological Testing

ard tests, but new networks can be
developed and produced in one or
two hours when required.

Logic Diagram

Figure 3 is a logic diagram that
helps give an understanding of the
device. Light 1 is connected directly
to light 2. Assume that light 1 is
on. After four seconds have elapsed,
light 1 will go out and light 2 will
go on. If light 2 were directly con-
nected to the X light, at the expira-
tion of another 4 seconds 2 would go
out and X would be lit. As previ-
ously mentioned, the timing light
alternates four seconds on and four
seconds off. The consequences of the
DAY or ON periods will be discovered
in the OFF or NIGHT and conversely.

To light center light X, lights 2
and C but not 4 are required. Light
2 may be lit from 1, which in turn
may be lit by B. But B also lights
3 which in turn lights 4, inhibiting
the center light. If A is activated
while 1 and 3 are on, it inhibits 4
so that 2 and C together cause the
center light X to go on. Therefore,
the correct solution is B, then A,
then C.

Logical Circuits

The circuits used are straight-
forward, similar to a trigger chain
in its operation with the addition of
logical circuits between the ele-
ments. Standard plug-in, transis-
torized, flip-flops are used as the
storage elements for convenience in

NIGHT

FIG. 3—Diagrammatic representation of a
typical problem. This unfolding of the
problem disk has been labeled to show the
actual relationships existing. Sequence B,
A, C causes X to light in the next time
period
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design and maintenance with mini-
mum down time. The logic used is
the positive-pulse type. Inverters
for the NOT circuits are placed in
the problem plugs because the added
cost of one or two transistors was
felt to be offset by the availability
and low cost of the 33-pin plugs
which contain too few connections
to permit bringing out the comple-
mentary side of the flip-flops.

A four-second multivibrator
drives a binary flip-flop which con-
trols the timing light or pay and
NIGHT cycle. It also drives a reset
generator to trigger the advance
bus. A small loudspeaker is in-
cluded, pulsed by the change in state
of the DAY-NIGHT buses to give the
subject an auditory clue to empha-
size the time of transfer. The multi-
vibrator flip-flop circuit was used
so that pAy and NIGHT would be of
equal duration without need for any
balancing or possibility of drift.
The actual duration of the periods
is not critical, but they must be
equal.

Why Use a Machine?

There are several reasons for
using a machine rather than a pen-
cil and paper test. Firstly, the task
appears to the subject more as a
contest or game than as a test. This
keeps interest high and therefore
performance near maximum. Sec-
ondly, the problem is contentless.
1t is not of the form “if John is
....then Bill.. .. but...” which
may carry emotional connotations
in addition to the logical structure.
Thirdly, if mistakes are made by the
subject, they soon become obvious
when the machine fails to perform
in a logical manner. And lastly, in
a paper and pencil test, it is often
difficult to reconstruct the subject’s
methods and hypotheses from a
final answer and a few scribbles.
We can have with this machine, by
the connection of an event recorder
to the keys, a minute to minute
record of each fact that the subject
elicits from the machine and a rec-
ord of the partial solutions that the
subject tries.

Electronics and Behavior

The logica! analysis device described here
is an example of a useful application of
digital techniques applied to measurements
in the behavioral sciences. Increased uses
of electronic devices are producing changes
in research methodology of the science of
behavior. Behavioral scientists have been
quick to see the usefulness of such machines.

A logical analysis device, developed from
the same source as the one described in
this article, is being used at the Psycho-
logical Corporation, New York City, under
the direction of Charles R. Langmuir, Head
of Research and Special Services. Langmuir
and G. K. Bennett recently developed an
event recorder that provides an automatic
timed record of every action performed on
their logical analysis device. Data collected
by them indicates that this device is useful
in selecting computer programmers. Results
of experiments at the University of Chicago
differentiate between students of natural
sciences and the social sciences

The unit was designed with a con-
ventional mains operated power sup-
ply, but this may be replaced with
eight type D dry cells for use in the
field if that is required. Consider-
able data have been collected using
this device, about individuals and
groups of three. The unit has op-
erated satisfactorily for almost a
year with little downtime.

At present there are several basic
problems and several ‘“geographic
varients” made by relabeling the
lights on an unfolded logic diagram.

While formally identical, these
look very different from each other
and no subject has yet discovered
the similarity. It is possible to ar-
range the problems to have long
chains of casual sequences, or short
multiple convergent chains. Re-
search is now being conducted to
discover if different people perform
differently on these two kinds of
problems.

A commercial version of the de-
sign is now available from Logic
Research Corporation of Chicago.
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High-Density Recording
On Magnetic Tape

Self-clocking technique is used to bypass problems of digital recording at a

density of 1,500 bits per inch. High reliability is obtained with no information

drop out

By ANDREW GABOR, Senior Engineer. Potter Tnstrument Company, Plainview, N. Y.

ARLY MAGNETIC RECORDING, de-
E veloped for audio signals, used
a wire as the storage medium.
Physical considerations imposed a
limit of single channel operation, a
limitation which has subsequently
been removed with the advent of pa-
per and then plastic base tapes.
The parallel track tape offers the
important advantage that a com-
plete multibit character can be re-
corded directly in binary, binary
coded decimal, or any other suitable
coding, as a parallel-in, parallel-out
operation. Most present computer

FIG.

1—Current through the
head (A); playback signal for low density
recording (B); playback signal at high
density (C)
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FIG. 2—Record current for at least one
flux reversal per bit. Phase shaft method
(A); frequency doubling (B)
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systems with tape storage use the
parallel method. Longitudinal bit
packing density of 200 bits per inch
is common and 300 per inch is be-
coming usual.

One important characteristic of
the earlier wire recorder that is not
possessed by the conventional paral-
lel systems of today is the property
of self-clocking within a single
channel. This obvious requirement
of any single channel system was
obtained from a more complex wave-
form than the simple return-to-zero
(RZ) or non-return-to-zero (NRZ)
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FIG. 3—Record current (A); playback signal
for low-density signal of 100 bits per
inch (B); playback for 500 bits per inch
(C); 1,200 bits (D); 2,000 bits (E)

FIG. 4—Record

and playback
signal at high density. Short wave signals
are suppressed

current

logic of parallel systems. The self-
clocking feature depends, in one
way or another, on having at least
one flux reversal for each bit,
whether it is a one or a zero.

High-Density Recording

This high density, multitrack re-
cording system uses the self-clock-
ing feature of the earlier svstem to
bypass the enormous difficulties as-
sociated with pushing the density
limits of conventional parallel re-
cording beyond the 300 bits per inch
level. Reliability greatly in advance
of that reported for parallel high
density systems has been achieved
with this approach, and data trans-
fer rates close to 500,000 eight-bit
characters per second are feasible.

The three major problems of high
density recording are pulse crowd-
ing, interchannel time displacement
and information drop out. These
points will be considered separately.

Pulse Crowding

When the longitudinal density of
conventional NRZ recording is in-
creased, two effects are noted, both
stemming from the limited resolu-
tion of the system. One effect is
that playback signal amplitude is
large when the pulse spacing is
wide, and small when the spacing
is close. The ratio of amplitudes
may be as high as 30 db, depending
on pulse packing density and the
resolution of the system.

The second effect is illustrated in
I'ig. 1. As the distance between
flux transitions varies, which is
characteristic of NRZ recording,
the playback pulses either merge
into each other or stretch over the
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area that is supposed to ¢oniain no
signal. Diseriminadi.n must be
made between amplitude levels at
different points in the waveform.
Thus the pure absence-presence
method of detection, a fundamental
feature of digital circuits, must be
abandoned and analog techniques
adopted instead.

The combination of the two phe-
nomena is known as the pulse
crowding effect. It should be noted
that the pulse crowding effect in its
severe form occurs only when high
pulse packing density is combined
wlth large spacing variation be-
tween successive pulses.

The difficulties can be overcome
by providing at least one flux transi-
tion in each bit cell, thereby holding
the distance variation to two to
one.” ** Waveforms for two varia-
tions of the method are shown in
Fig. 2.

The two methods of overcoming
pulse crowding—phase shift and
frequency doubling—are equivalent
except that some circuit simplifica-
tions are possible with the fre-
quency-doubling technique. The ef-
fect of bit density with this type of
recording is shown in Fig. 3 for
various arbitrarily labelled den-
sities.

Waveforms

In Fig. 3E, the playback wave-
form of the 2,000 bit per inch sig-
nal is seen to have a small voltage
swing for closely spaced flux transi-
tions compared to the large voltage
swing for the longer wave signals.
The voltage difference is caused by
the reduced high frequency rve-
sponse in the overall record-play-
back systems. The waveform shown
is for a high frequency cutoff slope
of 20 db per octave.

It would appear that an appro-
priate filter in the linear portion of
the playback amplifier could restore
the waveform to that of Fig. 3D or
even 3C. This is true for the pat-
tern of Fig. 3 but there are other
considerations for the pattern of
Fig. 4, where a different sequence
of digits is used. A suppression of
the short wave signals in the vicin-
ity of a longer wave can be ob-
served. Not only are there two dif-
ferent amplitudes for the two
frequencies involved but there is a
considerable amplitude variation in
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the short wave component. The am-
plitude variation depends on the
distance from the longer wave sig-
nal. Since this is caused by non-
linear effects during recording, it
is impossible to correct it by linear
filters in the playback amplifier.

This short wave suppression is
the factor that sets the practical
limit of density to a value where
the high-frequency cutoff slope of
the overall record-playback system
is not more than approximately 10
db per octave. Oscillograms of play-
back waveforms for a 10 to one
packing density are shown in Fig. 5.
The pattern recorded is 11101110-
1110.

Inter-Channel Time Displacement

When a high bit packing density
is used in conventional parallel re-
cording, inter-channel time displace-
ment becomes the limiting factor
in system capability. Since the tape,
the head and the drive system are
responsible for a major part of the
displacement, any improvement im-
plies more critical mechanical de-
sign. ‘While conservative machines
operate at 200 to 250 bits per inch,
some designs have pushed the limit
to 555 bits per inch for computer
applications and even higher where

FIG. 5—Oscillograms (left) of 200 bits per
inch playback (A); 1,000 bits (B); 1,500
(c); 2,000 (D)
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FIG. 6—Clock input to record circuit (A)
data input to record circuit (B); clock and
data added (C); record current (D); play-
back signal (E); playback after linear
shaping (F); after clipping (G); after R-C
coupling (H); gate derived from H signal
(J); clock—H gated by J (K); data output
—H gated by J inverted (L)

exceptionally high error rates can
be tolerated.

Mechanical limitations, which are
inseparable from parallel coinci-
dence type recording, can be elimi-
nated by electronic means. Clock
information is derived from the re-
corded information itself. Since in-
formation and clock are recorded in
the same track, inter-channel time
displacement does not affect data
recovery,

Figure 6 shows the waveforms
of this self-clocking system.

Clock pulses that mark the bit cell
boundaries are fed to the record am-
plifier continuously regardless of
data bit combination. Data pulses
—a pulse for a 1 and absent pulse
for 0—are delayed to appear in the
center of the cell boundaries. Data
and clock pulses are mixed or added
and then used to trigger a flip-flop.
The flip-flop generates a current re-
versal for each pulse and the result
is the record waveform of Fig. 6.
The method is shown in Fig. 7.

The extra transitions at the cell
boundaries serve a double purpose.
First, by their regular appearance
they prevent pulse crowding when
recording a 1 after several 0’s; sec-
ond, they can be interpreted as clock
pulses by using appropriate cir-
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CLOCK INPUT

MIXER FLIP-FLOP

ONE HALF
CELL DELAY

AN RECORD
INFORMATION CURRENT
INPUT OUTPUT

FIG. 7—Data is delayed one-half cell to
obtain record current

MONO-MULTI
NO.I

MONO-MULTI

INVERTER NO.2

SIGNAL | ¢

FIG. 8—Data and clock signals are sep-
arated. Monostable multivibrator No. 1
has a time delay of 0.25 of the repetition
time, multi No. 2 has a time delay of
0.5 of repetition time

FIG. 9—Oscillograms of 1,500 bit system.
Playback signal (A); signal after filter
(B); after clipping (C); clock and data
outputs (D); gate and recovered clock (E)

cuitry in the playback system.

The playback waveform, as ob-
tained directly from the pickup
head, is not suitable for information
recovery but must pass through a
linear shaping mesh. While there
are a number of systems using de-
lay and subsequent subtraction, a
signal with many favorable features
can be obtained by using a properly
designed linear filter. A network
composed of two R-C sections con-
verts the playback signal of Fig.
6E into the waveform of 6F. Clip-
ping the signal at both top and bot-
tom close to the base line gives a
signal which is the exact reproduc-
tion of the record current. Compare
Fig. 6D with 6G.

After R-C coupling and full wave
rectification, the signal of Fig. 6H,
a reproduction of 6C, is obtained.
These pulses are used to trigger an
appropriate gating circuit which
separates the clock and data as indi-
cated in Fig. 6J, 6K and 6L. The
gating logic is shown in Fig. 8.
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The signal of Fig. 6H passes
through an AND gate and triggers a
monostable multivibrator which
provides a 0.25 cell-time delay. The
delayed pulse then triggers a gate
multivibrator with a pulse width of
0.5 cell time. After inversion, this
gate pulse is used to inhibit the in-
formation pulses so AND gate No. 1
passes the clock pulses only. At the
same time, the gate pulse enables
AND gate No. 2 to reject clock pulses
and pass the information pulses
only. Recovery of hoth the recorded
information and clock is thereby
completed.

Figure 9 shows typical oscillo-
grams of the playback signals for
a packing density of 1,500 bits per
inch.

System Capacity

Single channel systems using se-
rial recording are effective for those
applications in which it is desired
to maximize the information con-
tent of a tape storage system, but

where the net data rate may be at
conventional levels. For example, a
system operating at 1,500 bits per
inch, 8 channels, 3,600 feet of tape,
has a capacity of 520 X 10° bits.
A standard 200 bits per inch, 7 in-
formation channel reel of the same
tape will have a total capacity of
60 x 10" bits.

Operating the high-density sin-
gle-track tape at a speed of 70
inches per second gives the same re-
sult as the conventional system
operated at 75 inches per second.
Joth yield 15,000 seven bit charac-
ters per second.

The principal disadvantage of the
high-density single-track system is
that one must switch to each chan-
nel in sequence, eight in the exam-
ple cited above, with a time loss of
at least a few milliseconds during
the switching period. However, only
a single channel record amplifier
and a single channel playback am-
plifier are required. System cost,
even including a serial-to-parallel
buffer is therefore economical.

Multichannel operation may be
used with high-density recording.
Because the information in each
channel] is self-clocking, the multi-
channel, high-density system is free
from critical reliance upon inter-
channel time displacement effects
which destroy the reliability of con-
ventional parallel coincidence type
recording systems at densities in
excess of several hundred bits per
inch. The self-clocking feature of
the recording controls the loading
of a deskewing buffer for parallel
recovery of multichannel data.

Circulating Buffer

To eliminate inter-channel time
displacement effects, characters are
read off the tape and stored tempo-
rarily in a circulating buffer (not a
shift register). The number of col-
umns in the buffer must equal the
number of channels on the tape. The
number of lines in the buffer must
provide sufficient time for the maxi-
mum expected interchannel time
displacement to be neutralized.
Loading into the buffer is timed by
playback clock pulses of each chan-
nel separately.

The buffer is unloaded a line at
a time, each line constituting one
character. The sequence operation
is illustrated in Fig. 10, which
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shows an interchannel displacement
of one bit from channel to channel.

Circuit techniques of the circulat-
ing buffer depend on its size. Tran-
sistor flip-flops may be used for the
smaller buffers while larger buffers
are most economically constructed
with coincident current magnetic
cores. Fig. 11 is the block diagram
of a 3-column, 4-line circulating
buffer.

Information Drop Out
Reliability is a key consideration
in digital storage devices. Tests
have shown that the equipment will
function with excellent reliability
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with a longitudinal density of 1,500
bits per inch and a lateral density
of 16 channels per inch.

Longitudinal density up to 2,500
bits per inch has been checked;
marginal operation occurs between
2,000 and 2,300 bits per inch. Short
wave suppression is the most seri-
ous effect. Other limitations are
susceptibility to drop-out, increased
amplifier and stray noise effects re-
sulting from a wider frequency
band, and a drop in signal ampli-
tude. ®

Lateral density up to 25 channels

per inch has been checked with the
following results:
ABC ABC A8 C
) 1 o
2 22
3
STEP STEP STEP
) 2 3
A8 C A8 C ABC
READ
Lt - READ
222 | % | | ===
33 3 VTl 333
4 4 4 4 4
5 55
6
STEP STEP STEP
4 5 6

FIG. 10—Data from a three-channel tape with an inter-channel time displacement of
one bit is stored temporarily in a circulating buffer. The buffer is shown at various

stages in the storage-readout cycle
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SCALE OF 4,

SCALE OF 4

INFO PULSES
FROM READ AMPLIFIERS

112134
D MATRIX
SCALE OF 4
’COUNTER’
FIG. ll—Circulating buffer shown is u three-column, four-line circuit. The blocks marked

A are AND circuits
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SYNCHRO-
NIZED
FREE

RUNNIN

SUB-
TRACTOR

COUNTER

FIG. 12—Drop-out count circuit counts all
lost bits. Tapes have been recorded with
all ones since zeros would come through
as lost bits

LATERAL LOST BITS
CHANNELS OUT OF
PER INCH 65x10°
25 2319
22 482
20 57
18 0
16 0

Another set of tests was made to
determine sensitivity to circuit pa-
rameter variations. The power sup-
ply voltage of the complete playback
system was varied and drop-out ob-
served. The following results were
observed :
POWER SUPPLY

VOLTAGE <¢

LOST BITS
OUT OF 45x10°

133 0
100 (Nominal) 0
60 0
50 72
41 11,585

Tests were made to determine the
effect of tape wear. Of a dozen new
tapes from several well known man-
ufacturers, one third showed no
drop-out on the first run. Ten to 20
passes of the other two-thirds elimi-
nated drop-out except for two areas
where gross defects in the oxide
surface of the tape were visible.
After the wear-in process, no signal
deterioration was observed in sev-
eral thousand passes of short dura-
tion forward-reverse cycles.

A block diagram of the drop-out
test is shown in Fig. 12.

The author acknowledges the con-
tribution of A. W. Barber, G. E.
Comstock III, J. T. Potter and R. L.
Snyder.
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Electronic and Mechanical

Here are 11 gages suited to electronic production and test applications.

Improved electronic gage designs extend measuring range to 10" mm Hg

LIFE AND RELIABILITY of electronic components can
depend in many cases upon the competence with
which a vacuum gage is chosen and installed in the
production or test setup. Measuring high vacuum,
like producing it,’ poses distinct problems. Kngineer-
ing advice =hould be considered an important part
of an instrument purchase.

A gage installed in a radio tube exhaust manifold,
for example, will measure vacuum in the tube only
it the installation is properly designed. Leleaxe of
adsorbed gases from materials near the gage, out-
gassing in the guge itself or obstacles to the line-of-
sight paths of gas molecules will result in erroneous
readings,

Characteristics and operating principles of various
commercially available gages are described below in
Table I. Exclusion of a gage or manufacturer does
not imply an unfavorable judgement.

GAGING TECHNIQUES—The familiar mechanical
or manometer gages may be used at moderate pres-
sures. The McLeod design extends manometer range
by compressing a sample of gas by a known volume
ratio before pressure is read. Electronic gages, com-
monly of the conductivity or ionization types, are
suitable for low pressures or continuous readings.
In conductivity gages, a heated wire is cooled in
proportion to the number of gas molecules bombard-
ing it. Sensitivity is limited to the pressure at which

e
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AUXILIARY
CATHODE
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FIG. 1—Sketches show how ions are produced ond collected for
measurement in an ordinary hot filoment ion gage (A), Notting-
ham or Boyard-Alpert ion goge (B) and Redhead ion gage (C).
Anode-cathode arrongement in Redhead is olso shown (D)

76

cooling by molecular transport is large relative to
cooling by radiation.

Tonization gages measure ions produced by the col-
lision of accelerated electrons with gas molecules.
In a typical design (Fig. 1A), electrons emitted by
a hot filament collide with a molecule at x. The result-
ing ions are measured at the plate as current flow.
X-ray emission from the grid, causing a secondary
emission current in the plate, becomes the limiting
factor, at about 5 10" mm Hg.

IMPROVED DESIGNS — Nottingham and Bayard-
Alpert designs (Fig. 1B) are similar, but use a
single wire plate. The wire provides a small X-ray
target and extends hot filament ionization gage sensi-
tivity to 107" mm Hg. The upper limit is the pressure
at which the filament oxidizes. Filament burnout is
eliminated in the Alphatron by its use of a small
radium ionizing source. It can be used at pressures
above atmospheric; source constancy makes it highly
accurate, In the Philips cold calhode ionization gage,
electrons from & metal cathode are deflected by a
magnetic field. The long electron path gives a high
number of ionizing collisions per electron and pro-
duces a self-sustaining gas discharge.

The newest cold cathode design (Fig. 1C and 1D)
is the Redhead® design. A large permanent magnet
(not shown) provides a field perpendicular to the
plane of electron travel. Electrons from the main
cathode travel in hypocyeloidal paths to the anode.
Tonizing collisions occur and the ions return to the
cathode. A self-sustalning gus discharge develops
in which ion current is proportional to pressure.
Since electron emission is proportional to ion bom-
bardment, x-radiation 1s proportional to ion current.
N-ray sensitivity limits are removed (field emission
is probably the sensitivity limitation).

HIGH VACUA ACCURACY—These gages are pre-
cise enough for general vacuum work. However, the
sensitivity of electronic gages varies with gas molec-
ular weight, ionization potential and the like, and
residual gas may not have the composition of the
original gas. A mass spectrograph will give an exact
picture of the gas supplied to the gage. Knudsen gage
accuracy makes it of unique importance in laboratory
work, but it is too fragile for industrial use.

REFERENCES

(1) N. Beecher, High Vacuum Pumping for Modern Electronie
Needs, BLECTRONICS, 32, p xx, Oct, 9, 1959,

(2) ", A, Redhead, The Magnetron Gauge—A Cold Cathode
Viacuum Gauge, 1558 Vacuum Symposinm, Am. Vacuum Soc,,
San IFrancisco, 1958,
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Gages Check High Vacuum

By NORMAN BEECHER, i

= Nati
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M

Table I—Operating Principles and Characteristics of Representative Vacuum Gages

Gaze Type
and Mfgrs

MECHANICAL
Bourdon
fneraons

Aneroid

WT

Operating Principle

deflection of curved tube

closed at one end
deflection  of  thin-wailed
oy acuated boy

LIOQUID MANOMITTER

Ordinary
NUMeros

Dubrovin
WL

Meleod
1.l CH

height of liquid column
supported by pressure!

same with differential float
added to expand reading

wis compression plos
liquid manometer reading

HEAT CONDUCTIVETEY

Thermoconple
NRCELN I

Pirani

NROCE NV

TONIZATION
\Iphadtron
NI

Philips
Penning

NR.CEL LI
Redhead
NR

Hot Cathode
NR.CEL VD

temperature of wire heated
clectrically, cooled by gas

simifar. but wire temp mea-
sured by resistance change

measures ions produced by
alpha particles from Ra
critterinshiclded chamber

ion~ produced by electrons
cnutted from cold cathode

mitenetron type Philips

gannee

ion~ produced by electrons
ciitted from hot cathode

MISCELLEANEOUS

Kindsen

measures difterence in eol
lision force of
from cold and hot ~ource

molcecules

Range
nnl

He

T00

0 0l
700

0 01-

700

ol
20

10
20

Lo

10

10
100

10

10
10

10
10

10
]

\ecuraey
CGas
Effect”

17 of s
note ¢

0.5 of fs
note ¢

0 19 of fs
note ¢

0 1 mm
note ¢
200 of pd
note d

200, of pd
note ¢

of pd

note ¢

= ¢
159

20, of fs

note

100, of fs
note f

100, of s
note f

10¢, of fx
note f

note o
note ¢

Tall

Advantages

simple. anevpensive: ane-
roid somewhat more sensi-
tive than Bourdon

siimple.  provide
absolute  standard:  ord-
inary  type's  measuring
Sdevices may he complex:
Dubrovin is inexpensive:
Meleod is very acenrate

are

simplest  cleetrical
no burnout if exposed to
air.  rugged:  Pirani s
[slightly more accurate

Tages,

accuracy unique for opers-
ting range: will not burn
out

cannot burn out: simple
microammeter for reading

very wide range. vers high
ser Sitinity
vasily

wide  range. out-

zas<ed by hot filament

absolute ~tandiard. no
clectronic controls

Disadvantages

| mechanical linkages may stick

or wear: range of an individual
dinstrument rather limited: on-
[ cessive can - cause
Jdamage

[Il'l‘.\'.\'lll’l‘

all have fluid in contact with
system: ordinars «must be verti-
cal, vapor pressure may alfect
low pressure  readings:  Du-
‘brovin is glass, must be ver-
[tical: Meleod s non-
continuous reading. does not
I measure condensable gases, Hy
may stick

olass,

require electrical control: ac-
Seuracy at low pressures reduecd
by radiation effects

requiressensitiveamplifier:dis-
assembly only by trained per-
sonnel

non-lincar: g poisons: more
casily contaminated, harder to
outeas than hot cathode: high
voltages

requires delicate circaitry, high
voltage

air evposure burns out fila-
ment: hot filament decomposes
Iy drocarbons: complex control
and ~ensitive amplificr

delicate mechanical parts: hard
Lo outras

o Fall scale is fs. pressure decade s pd b

molecular weight on reading (e

ATect

unless condensation occeurs (e

No gas eltect
More sensitive

d

ElYeet of sas

\() sas

to

lghter gases (f) More sensitive to heavier gases ta funetion

of case of ionizing cas g

Inherently very accurate. but

has mechanical problems th) Sensitivity may be inercased

by echanical measaring deviees 1
scientific glassware manufacturers ()
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Also made by many
\so made by others

Key to Manufacturers

Consolidated Electrodynamices Corp,
German, available from \NR)

(€l

LIZ Lebold

NRONRC Equipment Corp
VIS Neeco Vacuum Corp.
WL Weleh Scientitic Co

WT Wallace & Tiernan, Inc.
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3.6 SECONDS

.001 R
R 0.001 DEGREE

i 0.0036 INCHES 1.1 INCHES 11 INCHES
(BLOND HAIR) (PING PONG BALL) (SL!DE RULEI
9 FEET
4 INCHES
1\.
17 FEET | MILE 10 MILES 100 MILES

FIG. 1—Angle of 0.001 degree spans 93 feet at 1,000 miles.

1,000 MILES

At the 58 inch shaft of the angle transducer, the span is 5.4 microinches

High Resolution Angle

Angle transducer is mounted to Space Probe Optical Recording Telescope.
representative of optical tracking instruments used at White Sands Missile Range

RECISE, AUTOMATIC measure-

ment of angular position is
needed for optically guided, missile
tracking instruments. A special
angle transducer of unusual design
and construction has recently been
developed for the Ballistic Research
Laboratories of Aberdeen Proving
Ground, Maryland. The transducer
allows real time digital recording of
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Telescope is

shaft position of special radars and
optical tracking instruments.

The transducer feeds an elec-
tronic circuit which derives the
angular information and operates
a six figure digital readout. Angular
resolution and accuracy is 0.001
degree, or 3.6 seconds of arc. The
precision of an angle this size is il-
Justrated in Fig. 1.

The transducer uses two means to
sense angles over the full 360 de-
gree circle. The coarse degree in-
formation is obtained from the well
established brush and disk prin-
ciple. The information is obtained
in digital form and indicates the
nearest degree of the angle. The
vernier element further divides up
the one degree into 1,000 parts and
furnishes a signal which can be re-
snlved to the nearest 0.001 degree.
The vernier element introduces a
new principle into analog to digital
conversion: quantization by radio
interferrometry.’**

Operating Principle

High resolution vernier readings
are obtained from a rotating elec-
trostatic tone generator which is
located inside the transducer. The
principle of tone generation is illus-
trated in Fig. 2. The insulated
stator and the grounded rotor are
separated by an air gap of a few
thousandths of an inch and together
they form a variable capacitor.

As the rotor turns, the capaci-
tance varies a few tenths of a micro-
microfarad as the rotor serrations
pass those on the fixed stator. The
variation of capacitance produces
an alternating current in the re-
sistance-capacitance circuit. The
alternating signal thus developed
is essentially sinusoidal and is used
to obtain the precise angular posi-
tion of a shaft.

The number of serrations on
rotor and stator is determined by
the angular measuring system be-
ing used. For a readout in terms
of degrees, 360 serrations are cut
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Angle measuring and encoding system uses unusual transducer to obtain

high resolution and accuracy. System can be adapted to binary numbers

BY L. G. deBEY, Ballistic Research Labhoratories, Aberdeen Proving Ground, Maryland

DAVID COMSTOCK, Norden Division, United Aircraft Corporation, Milford, Connecticut,

and STANLEY B. PETERSON and RICHARD C. WEBB, ('olorado Research Corporation, Broomfield, Colorado

Transducer and Encoder

on both rotor and stator. The rotor
is driven by a 900 rpm synchronous
motor. The output frequency, then,
is determined by the number of
times the serrations line up with
each other each second. For the
transducer being considered, this
is f = (900/60)360 = 5.4ke.

Two electrostatic tone generators
are used in the angle sensing trans-
ducer. The rotors are mounted on
the same shaft and are driven by
the same motor as shown in Fig,
3. One of the stators is rigidly
mounted to the frame of the trans-
ducer and produces a 5.4 ke signal
which is used as a reference signal.
The second stator is mounted on a
separate movable shaft which is
positioned as a function of the angle
being measured.

When the serrations on the rotors
are passing the serrations of the
stators at precisely the same times,
the two 5.4 ke signals will be pre-
cisely in phase with each other. But
one degree of mechanical rotation
of the movable stator will produce
360 electrical degrees of shift of the
information signal. The amount of
phase shift between the information
and reference signal is thus a meas-
ure of rotation of the sensor shaft.

Transducer

Phase difference between the sig-
nals is a very accurate measure of
shaft angle. The accuracy results
from the fact that each of the two
signals is generated by the simul-
taneous effect of 360 samples of the
unit angle which is engraved on
rotors and stators. Thus random
layout errors are averaged out.

FIECTRONICS « OCTORER 14 1950

Furthermore, errors caused by
shaft runout, eccentricity, etc., are
second order effects and thus mini-
mized.

Figure 3 shows the assembly of
the transducer. At the left is the
synchronous motor which drives the
two rotors. The fixed reference
stator is shown as is the variable
stator and input shaft. The degree
code disec and brush assembly at
right are used to determine shaft
angle to the nearest degree.

Mechanically, the transducer is

RPM N\

— )/
//. (/’
ENGRAVED SERRATIONS

—~FIXED OR MOVABLE
STATOR

FIG. 2—Frequency of 5.4 kc is generated
by the varying copacitance between rotor
and stator

DEGREE CODE DISK,

VARIABLE
STATOR

\ ASSEMBLY
MA__A<"""~000 RPN MOTOR

FIG, 3—Degree code disk establishes the
angle to the nearest degree, Tone gener-
ators provide information to establish
nearest one thousandths degree

rugged and does not need delicate
handling. Constant rotor motion
circulates the enclosed air and
equalizes temperature variations.
Dimensional symmetry is thus
maintained over a wide range of
ambient temperatures.

To minimize the weight of the
transducer, an aluminum alloy was
used extensively throughout, with
rotor and stator elements made of
a free-machining brass. In every
case, maximum dimensional stabil-
ity was achieved by artificial aging,
which included cycling from ele-
vated oven temperatures down to
—150 F. The driving motor is the
smallest size that can start and run
synchronously with the friction of
grease loaded bearings at —55 C.

To maintain extremely high pre-
cision in all component parts and
subassemblies, it was necessary to
develop special machining and
measuring techniques. For example,
concentricities and face wobble of
0.0001 inch or less are held at all
critical points.

One of the most important opera-
tions in the manufacture of the
transducer is machining the teeth
on stators and rotors. A special di-
viding engine was designed ex-
pressly for this purpose. To elimi-
nate dimensional aberrations, flex-
ure plates were used to support the
cutting edge. Using a precision
rotary table, angular positioning of
the serrations was accomplished to
about three seconds of arc. Each
serration was made individually in
eight passes of the cutting tool by
semi-automatic programming.

All mechanical parts of the in-
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strument had to be extremely stiff
and rugged to prevent small bend-
ing and torquing which would af-
fect the ultimate accuracy. Fur-
thermore, the input shaft was kept
as short as possible and its diameter
is 0.6249 inches. To keep the weight
of the rotor from bending the motor
shaft and thus causing undesirable
gvrations, the svnchronous motor
has a & inch shaft.

A mechanical design objective
was to minimize electrical cross-
coupling between variable and ref-
erence circuits. Leads were care-
fully shielded and isolated. Fur-
thermore, placement of metal
around both stators was maintained
dimensionally alike, so that output
signals would be as nearly identical
as possible.

Phase Measurement

The data from the transducer
must be converted into digital sig-
nals. Fig. 4 is a block diagram of
the electronic encoder. Signals
from the degree code disc are used
for the nearest degree information.
Signals from the two stators are
processed in identical channels.
Each channel consists primarily of
a 5.4 mc controlled harmonic oscil-
lator, a divide by 1,000 chain and a
phase comparator.

IFach of the phase comparators
receives two 5.4 kc signals, one
from the transducer and the other
from one of the 1,000 to one fre-
quency dividers. For a phase differ-
ence between these signals, a con-
trol voltage is produced which is fed
back to the 5.4 mc oscillator. The
oscillator is thus controlled to pro-
duce exactly 1,000 cycles for each
cycle from the transducer. The 5.4
mc oscillator is the equivalent of the
1,000th harmonic of the 5.4 ke
transducer signal. The afc loop al-
lows the shaft of the transducer to
be slewed at rates up to 100 degrees
per second without lag of the har-
monic signal,

The reference phase harmonic
oscillator operates continuously at
a nomina! 5.4 me. But the variable
phase oscillator will shift frequency
as the transducer input shaft turns.
If the input shaft is turned one de-
gree per second in the same direc-
tion as the rotor is turning, the out-
put of the variable phase stator will
be 5,399 cycles instead of 5,400 from
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Electronic circuits and the digital readout are housed in the cabinet at left. A Wild T-3
theodolite, accurate to =1 second of arc, is used to check transducer accuracy

the reference phase. If the input
shaft is turned against the direc-
tion of the rotor, the output will in-
crease above 5.4 kc at a rate pro-
portional to shaft rotation speed.
Since the basic signals are multi-
plied by 1,000, a shaft slew rate of
one degree per second produces a
beat difference of 1,000 cps. At a
shaft slew rate of 100 degrees per
second, the beat difference or inter-
ference rate is 100 ke.

The signals from both oscillators
are fed to a phase comparator or in-
terference detector and to a direc-
tional or up-down count separator.
As the variable phase harmonic
oscillator moves in phase one cycle
with respect to the reference oscil-
lator, the phase comparator goes
through one cycle of null and rein-
forcement. By means of derived
quadrature components, the up-
down separator circuit determines

whether the variable phase oscil-
lator is operating faster or slower
than the reference oscillator and di-
rects the interference count pulse
to appear on either an up bus or
a down bus for delivery to the
counter.

A three decade reversible counter
keeps a constant record of the
counts and thus provides continu-
ous storage of angular position in
thousandths of a mechanical degree.
When the input shaft of the trans-
ducer is stationary, both reference
and variable oscillator operate at
the same frequency. But the counter
contains the latest angular informa-
tion and can be interrogated at any
time and at any rate.

Zero Crossing

The vernier counter is resettable
to zero at any desired point, and
will keep track of up and down
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DEGREE CODE

DISK_SIGNALS {:

5.4KC
REFERENCE PHASE

TRANSDUCER

I 4
INPUT SHAFT

5.4KC
VARIBLE PHASE

OSCILLATOR
CONTROL
VOLTAGE * PHASE

DETECTOR

OSCILLATOR
CONTROL
VOLTAGE

COMPENSATOR
FOR
MECHANICAL

JITTER

CONTROLLED

OSCILLATOR

(RETERENCE)
5.4 MC

BRUSH SELECTING
GATE

REVERSIBLE
COUNTER

wapas

CONTINUOUS

PHASE: COMPARATOR AND
UP-DOWN SEPARATOR

DEGREE

QUIPUT VERNIER

& ’ COMPENSATOR
FOR

MECHANICAL
JITTER

CONTROLLED

OSCILLATOR

(VARIABLE)
54 MC

ZERO CROSSING
COINCIDENCE

DOWN
DETECTOR

VERNIER
RESET

FIG. 4—Electronic circuits give angular readout accurate to nearest 0.001 degree. Brush
selecting gate prevents error at degree crossover points

counts from that setting. To avoid
cumulative error, the counter is re-
set to zero each time there is an
absolute coincidence of the signals
from the 1,000 to one divider
chains, Except for negligible devia-
tion in the phase control loop, the
phase coincidence of these signals
is the same as the primary signals
from the transducer.

The zero crossing coincidence de-
tector must operate with the same
definition as the least count of the
instrument. The vernier reset sig-
nal at each degree crossover serves
as a safety feature to prevent loss
of data in case of power failure or
other event which might destroy the
stored value.

Degree data is continuously
available in binary coded decimal
form for convenient recording and
in pure decimal form for certain
types of printers and for visual

ELECTRONICS « OCTORER 16 1989

readout as shown in the photo-
graph. Sampling of the digital data
is at the discretion of the user.

An interesting refinement is a
compensating circuit which re-
moves the effects of the final un-
avoidable mechanical imperfection
in the transducer. There remains
a minute eccentricity in the mount-
ing of the rotor shaft and stator
rings which results in a small 15
cps modulation of the 5.4 ke signal
from the transducer. The phase
modulation which accompanies the
amplitude modulation can swing the
harmonic oscillators a few cycles.
A jitter compensation circuit de-
modulates the amplitude modula-
tion and injects this 15 cps voltage
into the associated harmonic oscil-
lator phase control loop, effectively
canceling the mechanically intro-
duced phase disturbances.

Bearing noise shows up as a fine

high frequency modulation which
is largely filtered out or treated
identically by the two afe loops.
Motor speed variations appear as
frequency modulation common to
both variable and reference phase
signals but the effect is canceled in
the final phase comparator and up-
down separator. The transducer
motor can operate at line fre-
quencies of 58 to 62 cps with no
change in the encoded output.

Remnant system noise appears as
a jitter in the least significant digit.
With Nixie lamp readout, readings
to } count of the last significant
digit can be made by noting when
two adjacent numbers are glowing
with equal brilliance.

Performance

The transducer and electronic
apparatus are extremely rugged
and reliable. The transducer can
take wide temperature variations,
and vibration and shock of several
g’s up to 500 cps with negligible ef-
fect on accuracy. While the trans-
ducer itself can be operated up to
100 rpm, the encoded readings
freeze at a little over 100 degrees
per second. The readings pick up
the new correct readings when the
slew rate returns to opproximately
100 degrees per second.

The accuracy of the system is ob-
tained with stators and rotors two
inches in diameter. The mechanical
precision could be maintained with
rotors up to eight inches and, with
more serrations available, the reso-
lution might be improved by an
order of magnitude. While the sys-
tem described gives readings in de-
grees and thousandths of a degree,
it is possible to use a pure binary
number system. An encoder of the
size presently being used would
easily yield binary coded data to an
accuracy of 2 or 2" bits.

The writers gratefully acknowl-
edge the great assistance furnished
by Colorado Research Corporation
engineers Richard E. Howard, Wil-
bur W. Cloud and R. H. Bancroft.
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Results of life tests measuring for-
ward voltage drop and reverse

leakage current of four rectifier
types at 25 C and 150 C

By C. L. HANKS,

Battelle Memorial Institute, Columbus, Ohio

-

Table |—Failure Data Obtained From Initial Meas-

Spec Limits at 25 C

| Current|, PIV -
Type | Rating | Rating | Forward Voltage! Reverse
(ma) (v) Drop @ | Current @
2 X Rated | Rated
Current (v) Voltage (ua)
1N538 250 200 1.1 10
1N5340 250 400 1.1 10
1N540 250 400 1.1 10
1N547 250 600 1.2 2.0
1N5604 200 800 1.2 20.0

(a) Defective unit is one falling outside present MIL spec
limits (b) Proposed MIL specs reject production lots receiv-
ing 1009, inspection where 9, defective exceeds 1.0 (c) Meas-

Operational and Storage

SILICON RECTIFIERS are playing an increasingly im-
portant role in military electronic equipment. Their
inherent characteristics of high efficiency, high cur-
rent capability coupled with small physical size and
stability at relatively high ambient temperatures
have made them desirable for certain military appli-
cations. The introduction of silicon rectifiers into
military equipment required the formulation of a
specification to identify and control the parts used.
The research program described reviews the initially
proposed military specification on silicon rectifiers
and studies rectifier life characteristics to get data
for establishing realistic life-test procedures and re-
quirements for a military specification.

PROCEDURE—Large sample sizes of four rectifier
tvpes representing two manufacturers were evaluated
under three environmental conditions for 2,000 hours.
Direct-current measurements of the rectifier charac-

teristics were made periodically during the study.

Rectifier types investigated were limited to single-
junction units of the lead mounted variety. An 800
peak-inverse voltage (piv) commercial type was used
rather than a military type because of this single-
junction limitation. No military types with an 800
piv rating were available when the program was ini-
tiated.

The evaluation was made at three environmental
conditions: an operational-life study with the recti-
fiers operating at rated load in an ambient tempera-
ture of 150 C, and two storage-life studies with the
rectifiers stored at ambient temperatures of 25 C
and 150 C, respectively. Each study lasted 2,000 hours
and included a total sample of 500 rectifiers. Since
the type 1N540 rectifier was supplied by both manu-
facturers, there were 200 of this type in each study.
Enough rectifiers were investigated to permit a fair
amount of confidence and accuracy in establishing

Table ll—Results of Shelf-Life and Operational-Life Tests

25 C Shelf-Life Test

Spee Limits?

Type Defectives
| Sam- — P
plest | 250 500 1.000 | Voltage Rev | plest
hrs hrs  hrs | Dropc  Curd
1N538 99 0 0 0 1.2 15 96
1N310 99 0 0 0 1.2 15 97
1N340 91 11 10 9 1.2 15 81
IN547 96 4 3 2 1.2 2.0 99
1N560¢ 99 0 0 0 1.2 20 93

150 € Shelf-Life Test

Sam-——

Operational-Life Test

‘
Defeetives | Spee Limits®

Defectives
— |- Sam- [—————

250 500 L0000 | Voltage Rey plest | 250 500 1.000
hrs  hrs  hrs Propc  Curd hrs hrs  hrs

0 0 2 1.2 0.6 100 1 8 9

0 0 1 13 0.6 98 5 9 9
36 9 8 1.3 0.6 97 1 2 2
87 41 32 1.3 1.0 99 3 7 9
63 13 13 .2 1.0 100 15 20 24

a) Rectifiers of acceptable quality based on initial measurements

(b) From Measurement-Acceptance Tests, Part 1. Pro-

duction Tests of applicable spee (¢) Forward voltage drop in volts at twice rated current  (d) Reverse current in pa at rated

voltage

82

(e) Commercial type but tested to 1N5348 proposed MIL spec
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urements on the Four Rectifier Types Tested in the Shelf-Life and Operational-Life Tests

Defectives® in group for 23 C
Shelf-Life Test

Defectives® in group for 150 C

Defectives® in group for

Shelf-Life Test Operational-Life Test

Samples ——— — —
Forward Reverse Forward Reverse | Forward Reverse |
[ Voltage Leakage Total Voltage Leakage Total | Voltage Leakage Total
| Drop Current | O Drop Current " Drope Current ’ %P
| | - |
\
100 1 | 0 1.0 1 0 4. 0 0 0.0
100 1] | 1 | 1.0 | 3 0 3.0 [ 1 \ 1 2.0
100 9 " 0 90 | 19 0 { 19. ! 3 \ 0 3.0
100 3 1 1.0 1 0 1.0 0 1 1.0
100 | 0 1.0 R 7.00 o | o 0.0

urements made at rated rather than 2 X rated current; therefore, there may be more rectifiers that exceed limits than

quantity listed

(d) Commercial-type but tested to 1N548 proposed MIL spec

(e) One rectifier was out of limits for

forward and reverse characteristics—counted as one defective

Life of Silicon Rectifiers

their mean life and failure rate.

Static d-c measurements of forward voltage drop
at rated current, and reverse leakage current at
rated voltage were made approximately every 50
hours for the first 500 hours, every 100 hours for the
next 500 hours, and every 200 hours for the last 1,000
hours of the study. The measurements on the units
in the storage-life studies were performed at an am-
bient temperature of 25 C. The rectifiers in the 150 C
storage-life study were gradually returned to a 25C
ambient for measurement. The rectifiers in the 150 C
operational-life study remained at the test temper-
ature during the measurements. The load was con-
tinuous except for interruptions for the measure-
ment of rectifier characteristics.

RESULTS—Rectifiers were grouped by type and
manufacturer for each evaluation condition before
initial measurements were made. This made a total

of 15 groups of 100 rectifiers each. Eight of these
groups, when measured initially, had more than the
acceptable quantity of rectifiers outside the limits
specified in the proposed military specifications for
acceptance measurements as shown by Table I. How-
ever, no rectifier exceeded the limits by an amount
that would be detrimental to its operation. This was
substantiated by data obtained during the evaluations
which indicated that the units that were out of limits
appear capable of reliable operation.

Several types of failure resulted from the opera-
tional-life evaluations. However, the out-of-limits
type of failure was the only one that occurred in
the storage-life studies. An instability of the reverse
characteristic was a leading cause of these failures
and was particularly noticeable in the storage-life
study conducted at an ambient temperature of 150 C.
The presence of a contaminant within the rectifier’s
enclosure that is vaporized by the 150 C temperature

Table Hi—Anticipated Failures for Shelf-Life and Operational-Life Tests

. Expected Defective® for

%% Expected Defeetives for

% Expeeted Defective® for

Type 25 C Shelf-Life Test [ 150 C Shelf-Life Test Operational-Life Test
| 230 hrs 300 hrs 1.000 hrs | 230 hrs 300 hrs 1.000 hrs' 2350 hrs 500 hrs 1,000 hrs
— ] |
1N538 0.0-2.8 0.0-2.8 0.0-2.8 | 0.0-3.1 0.0-3.1 0.3-7.2 ' 1.1-10.0  3.5-15.2 4.2-16.5
1N540 0.0-2.8 0.0-2.8 0.0-2.8 0.0-3.2 0.0-3.2 0.1-5.8 1.5-11.6 4.2-16.7 4.2-16.7
IN540 6.2-20.2  5.2-19.2 “-18.6 | 33.8-55.3 5.2-20.3 1.3-18.8 0.1-5.8 0.1-7.2 0.1-7,2
IN347 [ 1.1-10.5 0.8-8.9 0.3-7.5 ‘ 80.0-93.7 31.2-52.3 23.0-42.0 0.5-8.8 2.9-14.2 4.2-16.7
1N360> 0.0-2.8 0.0-2.8 0.0-2.8 36.7-75.8 41.5-61.7 41.5-61.7 | 8.6-23.6 12.6-29.3 18.5-36.8

(a) Computed with 959, confidence limit by following formula: (1 — confidence limit)" = risk lev

el, where n = size of sample

(b) Commercial type but tested to 1N548 proposed JAN spec

ELECTRONICS -+ OCTOBER 16, 1959
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Table—IV—Life Estimates for Rectifiers operating at Rated Conditions in 150 C Ambient for 2,000 Hours

| Rating - — e

Type at |
150 C

i Samples Successes
1N538 250ma. 200piv 100 100
1N540 250ma, 400piv 2000 200
IN547 250ma, 600piv 100 91
1N560- 200ma. 800piv 104 60

Reliability Data

Mean Life |
| S —|  Observed
959% Lower | Failure Rate

Confidence | 9¢/1,600 hrs

Average

Failures Estimate Limit
(hrs) (brs)
0 > 200, 000 >66,767 <0.5
0 > 100,000 > 133,534 <0.25
9 20,907 13,036 1.5
10 3,865 3,031 20.0

(a) Commercial type. output current derated to zero at 150 C by manufacturer, tested to military spec for 1N348-type rectifiers
(b) Sample size composed of 100 units each from two manufacturers

and deposited on and near the junction area when the
temperature is reduced to 25 C is believed to be the
cause of this instability. This theory is further sub-
stantiated by the results of the operational-life study
conducted at 150 C where no instabilities were ob-
served until the rectifiers were measured at room
temperature after the evaluation was terminated.

Catastrophic as well as out-of-limits failures oc-
curred in the operational-life study conducted at
150 C. The catastrophic failures were limited to and
responsible for the greater portion of the defective
rectifiers rated at 600 and 800 piv as shown in Table
II. Both types of failure were limited to the reverse
characteristic of the rectifiers; with the reverse leak-
age current exceeding specified values being re-
sponsible for the out-of-limits failures. The inverse
resistance approaching a shorted condition or a de-
crease in the rectifier breakdown voltage to a value
considerably less than its rated value were responsi-
ble for the catastrophic failures.

The 1N560 rectifier rated at 800 piv is a commer-
cial unit and is derated to zero output current at
150 C by the manufacturer. Therefore, the rectifier
was operated considerably above the manufacturer’s
recommended rating when evaluated at 150 C with an
output current of 200 milliamperes in accordance with
the JAN specification for the 1N548. Thus, the
large number of failures observed is not surprising.

ANALYSIS—Statistical evaluations of the results
include the percent defectives that may be expected
in similar groups of rectifiers, as presented in
Table III. These values were computed for a 95
percent confidence level, indicating that the applica-
tion engineer may expect the percentage of defectives
in any similar group of rectifiers to be between the
limits specified for 95 percent of the lots or groups
obtained. These defectives include units that are out
of MIL spec limits but still operate satisfactorily.
A further analysis was made of the results ob-
tained in the operational-life study conducted at
150 C. The results are given in Table IV. Mean-life
estimates and failure rates were computed on the
basis of catastrophic failures, assuming an exponen-
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tial failure rate. The quotient of the total hours of
operation divided by the number of failures is pre-
sented as the average estimate of mean life. The
quotient of twice the total operating hours divided
by c¢hi' at a probability level of (.05 and the degrees
of freedom equal to twice the number of failures is
the method used in computing the 95-percent lower
confidence limit. This calculation provides the circuit
designer with a minimum mean life expectancy for
similar groups of rectifiers when operated at rated
current and voltage at an ambient of 150 C. The
values specified in this tabulation should apply to
95 percent of the groups or lots.

CONCLUSIONS—The rectifiers rated at 200 and
400 piv performed satisfactorily in that no cata-
strophic failures occurred with rectifiers for these
ratings. Several units did, however, exceed the speci-
fied limits for forward voltage drop and reverse leak-
age current during the evaluation, but not to a degree
that would be detrimental to their operation. There-
fore, if the user is not concerned with extremely
tight tolerances, an average failure rate of less than
0.5 percent per 1000 hours may be expected.

The 600 and 800 piv rectifiers have a failure rate
that is at least 9 and 40 times greater, respectively,
than that of the 200 and 400 piv units. The cata-
strophic failures and instability of the reverse charac-
teristic are generally responsible for this failure
rate. There apparently is still a contaminant prob-
lem in the manufacturing of siiicon rectifiers and a
need for further development and study.

The author is grateful for the assistance provided
by A. E. Mace of Battelle Memorial Institute with
the statistical analysis, the assistance provided by
members of the Reliability Engineering Division,
and to the Signal Corps Equipment Support Agency,
Fort Monmouth, New Jersey, under whose sponsor-
ship this evaluation was conducted as a part of Con-
tract DA-36-039-SC-73212,
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TYPE V1HJ-G8

Miniature Vane
Axial Blawer

Moximum air delivery
in the smallest package

Combining a unique mechanical and aero-
dynamic design with EAD’s standard, re-
liable 1” diameter motor has resulted in
this extremely compact and efficient fan,
In addition to the 2 pole characteristics
listed below, EAD can supply 4 and 6
pole designs and models for operation
from 1600-cycle and variable frequency
power sources. llere is another develop-
ment in the growing family of EAD V-
Line vane axial blowers,

TYPICAL CHARACTERISTICS

115 Volt « 400 cycles 1.5” total length
single or three phase 1.990” housing

. diameter
19,000 RPM nominal Available with:
65 CFM at 0” SP 1. Leads

2, Terminals on
mounting flange

3. Terminals on
housing

35 CFM at 2.3” SP

Life in excess of
1U0U hours at 125°C.

Write for complete technical dota. Dept 397.
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Magnetics, metallurgy, lubrication, insulation . . . these and other tech-
nologies have been advanced by progressive engineering and produc-
tion personnel at Eastern Air Devices to make a science of “the act of
turning.” Since 1942, this scientific approach to the improvement and
development of precision rotating devices has resulted in higher output
efficiencies, reliable operation in higher ambients and superior per-
formance characteristics under the most severe environmental conditions.
In addition to continued product improvement, the application of this
science has developed a number of firsts, including variable frequency
motors, pure sine wave alternators and thermistor compensation of in-
tegrating tachometers. Combine this technical ability with high volume
production, unsurpassed quality control, parts standardization for lower
cost, and you can see why EAD has been specified by leading systems
manufacturers for nearly two decades.

EASTERN AIR DEVICES, INC.

Subsidiary of Norbute Corporation + Dover, New Hampshire

INDUCTION MOTORS ® SERVO MOTORS o HYSTERESIS MOTORS
INTEGRATING TACHOMETERS AND MOTOR TACHOMETERS e BLOWERS
INERTIALLY DAMPED SERVO MOTORS o TORQUE MOTORS e FANS
DAMPING MOTOR TACHOMETERS ¢ GEAR MOTORS « ALTERNATORS

CIRCLE 85 ON READER SERVICE CARD
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Infrared Detector Controls
Automobile Brakes

Transistorized circuit uses infrared detector to sense closure between automo-

biles. Small unit provides 10-w output to brakes

By W. E. OSBORNE, President and General Manager, 21st Century Electronics, Inc., Riverside, Calif.

IN_FROM

ACTIVE DET HeeE
PREAMP

IN FROM

REFERENCE DET [
PREAMP
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ENTIATOR

BRIDGE
RECTIFIER

SQUARE
WAVE
AMP

MULTI-
VIBRATOR

SHAPERS

MASTER
0SC SENSING

6-10 W
ouT TO

MOTOR

FIG. 1—Block diagram of infrared detection system shows the reference and active

detector channels

NEW SYSTEM to detect closure
between automobiles and au-
tomatically apply appropriate brak-
ing is now in the development stage.
The system overcomes many of the
serious disadvantages of radar sys-
tems by utilizing infrared detection
methods.

Although infrared has many limi-
tations necessitating a provision for
a manual/automatic changeover
switch, it has two major advan-
tages. The system, consisting basi-
cally of a moderately sensitive in-
frared receiver with rate circuits,
requires no transmitter. A second
advantage is the small size, weight,
and cost. The 0.09-cu ft device
weighs 8 pounds.

Circuit Description

The whole system is transis-
torized utilizing 21 transistors and
nine diodes. Power transistors in
the output servo amplifier provide

DL

approximately 10 w to operate a hy-
draulic braking system.

In operation, a signal from one or
more cars in front is observed at a
preset range of from 0 to 1,000 ft
by a pair of uncooled indium anti-
monide detectors. One of them is
blacked out and acts as a reference
for measuring ambient temperature
while the active one looks at the
target and detects any difference in
temperature from that of the refer-
ence cell.

A collimator is mounted directly
under the front bumper and, in ad-
dition to being adjustable, has spi-
rally cut groves on the inside in
order to minimize reflections. It
houses the optical system and in-
frared filters as well as the active
phototube. Directly behind this, in
all x 1} x 1 in. box, is a tran-
sistorized preamplifier and the ref-
erence detector.

The difference signal goes from

the preamplifier (Fig. 1) to the
main amplifier behind the dash-
board and is electronically chopped
at a frequency close to 1,000 cps.
It then passes through a tuned am-
plifier (passband about 50 cps) to a
gated output circuit which is syn-
chronized with the input at the
chopping frequency. This greatly
improves the signal-to-noise ratio
of the system. A differentiator pro-
vides for the closing-rate measure-
ments preceded by a demodulator
and followed by a servo-power am-
plifier.

The chopping transistors act as
a synchronous-switch type of modu-
lator and the gated output circuit
in combination with the synchro-
nous detector is equivalent to a
ring-type demodulator. The dis-
criminator circuit is a conventional
phase-shift type. The rate signal,
which is the most important value
measured in this particular system,
is obtained from a simple RC differ-
entiator in series with the dis-
eriminator.

The servo amplifier output may
be used to drive a d-c motor, an a-c
motor, an aural or visual alarm or
a combination of all of these.

Limitations

In practice it has been found
that this system is only practical
for cars almost directly ahead. On
these it is extremely good and pro-
vides an excellent rate-of-closure
signal, which is proportionately ap-
plied to the brakes by hydraulic ac-
tion. In freeway traffic, however,
with cars continually cutting in and
out at an angle, the automatic sys-
tem leaves much to be desired;
therefore, manual operation under
close proximity is recommended.
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NOW...selenium rectifiers
with an unlimited life span!

RADIO RECEPTOR

Tri -Amp

the only selenium rectifier with
NO ARTIFICIAL BARRIER LAYER

’)ng superior overload characteristics « higher current ratings
« Jower forward voltage drop » no sudden failures « no special

protective devices required  smaller size  operate in
parallel or in series without special precautions

Tri-Amp is a new and completely different concept in selenium. No artificial barrier layer of any
kind is used, thus eliminating the cause of aging and high voltage drop. Result is the finest rectifier
ever made.

Rectification in the Radio Receptor Tri-Amp is accomplished through a P-N junction formed by

a closely controlled diffusion process involving the use of cadmium-selenide and tellurium. We'll
be glad to send you more complete information on this important development. Write today to

Section E-3.
@ eALLy
Ao o RADIO RECEPTOR COMPANY, INC.
L a® .y .
Subsidiary of General Instriment Corporation
lyrosmaric 240 Wythe Avenue, Brooklyn 11, N. Y., EVergreen 8-6000

AMANUFACTURING
GFNERAL INSTRUMENT CORPORATION INCLUDES F. W. SICKLES DIVISION, AUTOMATIC

MANUFACTURING DIVISION, RADIO RECEPTOR CO,, INC.,, MICAMOLD ELECTRONICS
MANUFACTURING CORPORATION AND HARRIS TRANSDUCER CORPORATION (SUBSIDIARIES)
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RESEARCH AND DEVELOPMENT

Practical Retrieval System Developed

INFORMATION retrieval is receiving
sustained interest in the electronics
industry. Some engineers expect
an upsurge in this interest because
practical systems could greatly as-
sist engineers in some phases of
their work. In addition, the reliance
of these systems on digital equip-
ment has commercial implications
for our industry. It is also probable
that new electronic equipment will
be developed for this application.

Among groups working in this
area is the National Bureau of
Standards, which has developed an
improved model of an automatic
document retrieval device for the
Patent Office and the Navy Bureau
of Ships. This program is one of
several being conducted at the Na-
tional Bureau of Standards.

Retrieval System

The machine rapidly retrieves in-
formation from massive files of
correspondence, drawings, patents
or similar printed matter that has
been recorded on 35-mm film. Asso-

ciated with each document image is
a binary dot code that identifies its
content. The machine examines the
code at about 2,400 pages/min.
When a document is found, it is
photographed on recopy film.

The selector is an outgrowth of
an idea originally proposed by Van-
nevar Bush more than 20 years ago.
More recently, Yale University un-
dertook redesign of the machine to
meet its own requirements. The
Bureau obtained a portion of the
Yale equipment, modified the optical
and mechanical systems, and rede-
signed the electronic circuits using
modern computer techniques.

The machine identifies the docu-
ment by examining a binary dot
code associated with each document.
One code frame is about 1 in. long
and as wide as the film, and con-
tains 6 rows of 46 bits each. Forty
bits are for document information
and 6 bits for machine control.

As the film passes through the
machine, its image is projected on
a bank of photocells that scan the

BOY’S MISSILE DETECTOR WINS SCIENCE FAIR

Fourteen-year-ald bay’s applicatian of well known principles could greatly simplify guided-
missile and atamic-blast detectian. Pat Flanagan of Bellaire, Texas, won grand prize ot
the Houston Science Fair with the detector competing against 375 ather prajects.

Using spare parts Pat had araund the house and abaut $5 of new parts, he made the
detectar in 4 manths. He estimates that all new parts would cost about $30.

Operating Principle

As guided missiles blast aff ar an atomic explosion accurs, a trail of intensely ionized
and superheated gases is formed as a vertical column. The atmosphere immediately
surraunding the column is alsa ionized. A potential difference is created between the
earth and the column. This patential and the disturbed electrons praduce a law frequency
electromagnetic field. The vertical column acts as an antenna and the wave is propagated
over the earth’s surface. Frequency is about 4,000 to 16,000 cps—a wavelength of 75,000
meters or more than 225,000 feet.

Pat built a receiver that wauld receive this low frequency and that had sufficiently broad
response ta pass this range af frequencies. A vacuum-tube receiver would be susceptible to
higher harmonics of the 60-cps pawer line. For this and other reasons, transistors were used.

A circuit that would act as both antenna and resonant circuit was decided an. 1t com-
pramises a loap antenna 4 ft in diameter wound to an inductance of 70 mh. A parallel
resonant circuit is formed with a 0.22-uf capacitor.

Resistance of the antenna is high in praportion to input resistance of the receiver to
provide broad band response. The coil contains 3,000 feet of No. 30 enameled wire. Hand
waund, it toak 12 haurs to camplete.

The detector consists of a 2N107 transistor in a common-emitter circuit. The signal is
then amplified by a CK722 transistar, which is coupled into a 2N256 power amplifier.
The receiver will aperate for many months fram a 9-volt battery.

The signal is a very strong intermittent noise that rises abave the normal background
noise and is easily discernible. Duratian of the signa! is dependent an distance from the
launching. Estimated distance of reception is 4,000 miles.

code. When a desired item is found,
a high-speed clutch is activated.
The clutch presses the recopy film
to a drive drum, accelerating it to
the same speed as the information
film. By photography the desired
item is registered on the recopy
film. After the desired item passes
the camera slit, the clutch is disen-
gaged and the recopy film stops. As
many consecutive items as desired
can be copied without slowing or
stopping the master film.

Test Program

To test the selector, a test film
was prepared. It contains the con-
tents of the NBS Technical News
Bulletin for about a 10-year period
to show the wide variety of subject
material that can be located with
the selector. In all, more than 250
individual categories, singly or in
combination, were used in the index
to describe the 900 articles. Success-
ful searches have shown the prac-
ticality of the system.

The present selector is limited to
one word per document. This word
can represent many combinations of
concepts. An improved electro-
mechanical film transport combined
with a multiword selector, now un-
der construction, will perform much
more rapid and sophisticated
searches than the present machine.
In the improved selector, signals
caused by the recognition of the
machine words can be combined
using computer logic to give the
printout command. A six machine-
word code has been devised with
which the Bureau of Ships is en-
coding a series of letters to be used
in an encoding study. With this
code system they will be able to find
any letter or letters, written be-
tween certain dates, from a par-
ticular supplier about a specific
type of equipment.

Computer Analyzes
Cloud-Height Data

SPECIAL-PURPOSE computer for the
Weather Bureau analyzes data
received from a cloud-height indi-
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- VOLTAGE

REGULATED
POWER
SUPPLIES
"}ﬁﬁ‘;éﬁ!"}!‘ 0 S WAL
Model <3 ~. &
scigem | = | @ o
Das —/ |

DC 3]
OUTPUT OUTPUT

MODEL VOLTS | AMPS.
SC-18-0.5 0-18 00.5
SC-18-1 0-18 0-1
SC-18-2 0-18 0-2
SC-18-4 0-18 0-4
S$C-36-0.5 0-36 0-0.5
SC-36-1 0-36 01
SC-36-2 0-36 0-2

$C-3672-0.5 3672 0-0.5
SC-3672-1 36-72 0-1

.‘epco

offers more than

120 standard voitage
regulated power supplies o
covering a wide range

of transistor, tube

and magnetic types.

mmmenaw

A manus
A

A
P
B7 o
‘i%
= .

For complete specifications,
write for Brochure B-591

Model SC-32-2.5

Model

DC DC
OUTPUT OUTPUT
MOOEL VOLTS = AMPS.

SC-32-0.5 | 032 005
SC-32-1 0-32 01
S$C-32-1.5 032 0-15
2SC-32-1.5 032 0-15
DUAL OUTPUT 0-32 0-1.5
SC-32-2.,5 032 0-2.5
SC-32-5 0-32 0-5
SC-32-10 0-32 0-10
SC-32-15 0-32 0-15
SC-60-2 0-60 0-2
SC-60-5 0-60 0-5
28C-100-0.2 0-100 002
DUAL OUTPUT 0-100 002
SC-150-1 0-150 01
SC-300-1 0-300 01

COMPACT PACKAGE TYPE

DC o[

OUTPUT OQUTPUT

MODEL VOLTS AMPS.
PSC- 5-2 0-75 2
PSC-10-2 75-125 2
PSC-15-2 125175 2
PSC-20-2 17.5225 2
PSC-28-1 ' 225325 1
PSC-38-1 325425 l

131-38 SANFORD AVENUE - FLUSHING 55, N.Y. - INDEPENDENCE 1-7000
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A topper in any language

It's better than the best XXXP grade,
it's lighter and more economical than G-10,
it's Taylor XY-1 Paper-Base Epoxy Laminate

When you want extremely high reliability in printed circuits, with the addi- |
tional advantages of flame retardance, chemical resistance, good solder-
ability and high bond strength-—specify Taylor XY-1 copper-clad laminate.
It is self-extinguishing in 1 second, has excellent resistance to alkalis, acids
and solvents, has a solder time resistance at S00°F. of 30 seconds in 1-o0z.
copper and 50 seconds in 2-0z., and a bond strength of 10 Ib. in 1-0z.
copper and 13 1b. in 2-0z. Sheets available with copper on one or both sides.

too. It can be substituted for glass-base epoxy
laminates to reduce cost and weight. It has
excellent electrical, mechanical and machining
properties. Contact us for complete technical
data and expert guidance in applying this new
material. TAYLOR FiBRE Co., Norristown 40, Pa.

aylor

LAMINATED PLASTICS VUILCANIZED FI8RE

90 CIRCLE 90 ON READER SERVICE CARD

Unclad Taylor XY-1 has many advantages, l

cator. On command, it tells an oper-
ator present cloud height, and high-
est, lowest or predominant cloud
height at any time in the last 10
min. It can also determine how
often clouds occurred below some
critical level during the same pe-
riod.

The instrument was developed at
the National Bureau of Standards
as part of a program to assist and
advise the Weather Bureau in ap-
plying computer techniques to
automatic weather data analysis.

A ceilometer measures cloud
height up to about 10,000 ft. A
searchlight beam reflected by the
clouds is received by a photocell
placed at a known horizontal dis-
tance from the searchlight. Either
the light or the photocell is rotated
through 90 deg. Cloud height is cal-
culated by simple triangulation.
using the angle at which the reflec-
tion from the cloud is received and
the known baseline. The light source
is modulated by a rotating shutter,
and the photocell operates in con-
junction with a filter and tuned
amplifier to discriminate against
ambient light. The ceilometer scans
the cloud 10 times/minute.

An operator interprets ceilom-
eter indications using a cathode-ray
display. By manual computation,
he answers such questions as: At
what height did most clouds occur
over the past ten minutes (or one
minute) ? What was the lowest
level at which a significant number
of clouds occurred? The cloud-

Pulse Transformer Tank
For Long-Range Radar

Tank to hold pulse transformer used in
high-power search radar is welded at
GE high voltage specialty transformer
plant. Radar system was developed by
GE for the Air Defense Command
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height analyzer automatically
answers these questions.

Data Analysis

To do this, the analyzer samples
ceilometer output and records the
height at which the greatest signal
is received during each scan. These
data are stored in a small 100-word
magnetic drum memory. After each
scan there is a short period during
which no information is received
and the stored data are analyzed.
Equipment output is a set of
answers pertaining to the last ten
minutes, updated for each scan.

One of two inputs to the equip-
ment is a shaft-position signal con-
sisting of a series of pulses from
the rotating searchlight. The pulses
advance an altitude counter whose
count is related to searchlight an-
gle and in turn to cloud height.

The other input is an a-c signal
from the photocell at the modula-
tion frequency of the light source.
It is passed through an analog-to-
digital converter that samples it
in synchronism with the modu-
lated light source. At the end of
each scan, the equipment has de-
termined altitude number corres-
ponding to maximum cloud signal.

The number is recorded on the
memory in one of 100 spaces. Num-
bers from successive scans occupy
consecutive spaces. The 101st
number replaces the original num-
ber in space one, which was re-
corded ten minutes earlier. Thus,
the data are continuously updated.

Between scans, data are summar-
ized to determine which number
occurs most often. At the end of
this summation, an information
storage unit contains the altitude
that occurred most frequently over
the past ten minutes. Other ques-
tions can be answered using count-
ers and additional storage units to
find the highest or lowest altitude
at which the maximum cloud signal
was observed 3 or more times.

The various outputs from the
cloud-height equipment are decoded
to decimal numbers, which are set
up as switch contacts to control re-
mote displays and teletype equip-
ment. Except for output switches
and magnetic drum, the equipment
is transistorized and was made al-
most exclusively digital in opera-
tion to assure high reliability.
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CEC
FILTERS AND

SONIC DELAY LI

ANSWER CHALLENGING
ASSIGNMENTS*

* The ASW use depicted
here is typicat.

FILTERS and DELAY LINES

C.E.C. specializes in the design and production of

: \ér Custom and Standard Delay Lines and Filters in varied

. configurations to meet MIL or Commercial Specs.

Electromagnetic Delay
Lines: Lumped & Dis-
tributed Constant e
Fixed ® Multi-tapped ®
Mechanically Variable e
Electrically Variable e

Magnetostrictive Delay
Lines: Fixed e Multi-
tapped @ Variable
Standard Filters: High,
Low and Band Pass,
Inter-Stage

Special  Filters: 90°
Phase Shift, Null T,

Ultra-Stable, Band Sup-

System Delays pression, Constant Delay

C ONTROL ELECTRONICS CO., INC.
Huntington Station, New York

Ten Stepar Place,

NOTE:
Data Sheets on request
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COMPONENTS AND MATERIALS

Heat Transfer in Component Design

IN THE DESIGN of electronic com-
ponents, there is a general trend
toward higher dissipation and
smaller space. This is particularly
true of power tubes where more
energy output is wanted at higher
operating frequencies which re-
quire smaller dimensions.

Heat transfer considerations are
neither trivial or simple, according
to M. Mark and D. R. Fairbanks
of Raytheon’s Wayland Laboratory.
In a recent article on heat transfer
these authors go into present pack-
aging and performance require-
ments for electronic components'.

Components

Basic heat transfer is discussed,
so is general cooling design and
heat densities; conduction, radia-
tion and convection.

The authors point out that in
most high density electronic com-
ponents, the dissipated energy is
either in the form of resistive loss
in the metal, or electron beam en-
ergy dissipated on the surface of

the metal. Examples of the first:
resistors and solenoids; and of the
second: many different types of
electron tubes. In the latter cate-
gory, the energy is dissipated, prin-
cipally, on the interior surface of
the anode, which is usually made
of OFHC copper and must be con-
ducted through a certain thickness
of wall which separates the coolant
from the evacuated space.

In most types of electron tubes,
such as traveling-wave tubes, kly-
strons, and ordinary amplifiers, the
anode is in the shape of a hollow
cylinder or cup, with the coolant on
the outside. However, in types such
as magnetrons and amplitrons, the
heat must be removed from inter-
nal anode vanes or paddles which
are within the cavity.

When heat dissipation is high,
the coolant must be brought into
and circulated through the individ-
ual vanes. Such tubes are difficult
to cool since the vanes are quite
small and dissipate large amounts
of heat.

I3

New Nose Cone Protective Material

Developed by General Electric in its Missile and Space Vehicle Department Laboratory
at Philadelphia, an organic plastic substance is shown here being exposed to a super-
sonic flame more than twice the temperature of the sun. The terrific heat is generated
by o carbon arc encased in a water swirl. The scientist operating the mechanism is
protected by darkened glass. The new material can be made elastic, flexible, or hard.
In all variations it possesses excellent heat protective qualities

92

The heat transfer article points
out that allowable operating tem-
peratures for the various tube types
are generally governed by three
considerations: the maximum al-
lowable interior anode metal tem-
perature, the maximum allowable
glass - to - metal seal temperature,
and the maximum allowable wetted
surface temperature in touch with
the coolant.

The first limit is necessary to
prevent gassing of the tube by the
release of dissolved gases from the
interior surface of the anode metal.
The second limit prevents mechani-
cal failure, leakage, or glass degra-
dation. The third limit is necessary
to prevent decomposition of the
coolant (scale formation, which is
very detremental to high density
heat transfer, unwanted boiling, or
an impractical coolant pressuriza-
tion requirement.

Allowable limits for the maxi-
mum interior arode metal tempera-
ture range from 100 C for some
tubes very sensitive to gassing, to
over 500 C for tubes that are rela-
tively insensitive to gassing. A typ-
ical limit for the glass-to-metal
seal is 200 C. The formation of
scale or deposits at the wetted hot
spot area is difficult to control at
high temperatures. The most gen-
erally acceptable coolant is water,
with the systems design and mate-
rials carefully selected, and with
the water exceedingly pure. Allow-
able wetted hot spots rarely exceed
200 C.

Careful Evaluation

The heat density in some com-
ponents currently being designed is
such that cooling is a prime obsta-
cle. In the future, the authors state,
the cooling problem may actually
force a limitation on design unless
concepts and techniques unknown
at the present time can be devel-
oped.

With the present trend towards
very high power components, cool-
ing methods require careful evalua-
tion leading to efficient designs.

As Marks and Fairbanks explain,
free convection and radiation can
prevent unacceptable temperature
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' WHEN IT COMES TO SHIELDED WIRE

NS EEEE EEEm e

SLIDE SLIP CRIMP SNAP

on the ferrule in the ground taps the three together on the i sulatlon

PRESTO

the best insulated ferrule you can buy

_:

\_—__

LA L ] T M i

How's that for speed! And the post-insulation of the Termashield
Shielded Wire Ferrule is easily and quickly accomplished . . . you
eliminate close tolerance cable stripping required by other tech-
nques . . . you eliminate blind probing of taps into other type
ferrules . .. you eliminate solder and burnt cable . . . you eliminate
lost time . . . you eliminate doubt.

For positive attachment, top reliability, unbeatable speed and
tangible economy, get A-MP Post-Insulated Termashield Shielded
Wire Ferrules.

Write for more information.

AMP INCORPORATED

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA

A-MP products and engineering assistance are available through subsidiary companies in: Australia s Canada » England » France » Holland s Japan
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Redtop® rectifier eliminates usual heat sink hardware

If all great ideas are simple, ‘Redtop’ is one of the
greatest. We brazed an alumina-ceramic disc to a stud
base, and now you can mount this insulated base silicon
rectifier directly in a heat sink without any washers,
grease, tabs, et al. It’s all in one piece. And because

the insulating alumina dissipates heat so efficiently,

you can use smaller heat sinks and bridges. What’s more,
electrical characteristics are extraordinary, too — like
240 amp surge ratings, 2 usecs recovery times, 1 uamp
reverse leakage at 25°C. Write for detailed brochure on
2.5,6, and 12 amp Redtops.

‘REDTOP'®
eliminates

Pha

b

BRADLEY SEMICONDUCTOR CORPORATION B

94

Formerly Bradley Laboratories Inc.

275 WELTON STREET, NEW HAVEN 11, CONNECTICUT |

CIRCLE 94 ON READER SERVICE CARD

rise for relatively large heat dis-
sipations, providing the equipment
is designed properly. There must
be enough room surrounding the
compounds to allow for the develop-
ment of fluid velocities associated
with free convection. Parallel ver-
tical plane surfaces in air normally
should be at least one-half inch
apart for effective free convection.
Forced convection can be used
either by channeling the cooling
fluid directly over the components,
or indirectly through a more com-
plex cooling system involving a
heat exchanger to which the com-
ponent is attached by good con-
ductive paths. When considering
conduction, oxygen-free high con-
ductivity OFHC copper is for prac-
tical reasons the material used with
silver only slightly better. Finning
is most advantageous when ther-
mally poor coolants are used, but
care must be taken in fin design.

REFERENCE
(1). M. Marks and D. R. Fairbanks, Heat
Transfer for High Density Components,

Raytheon’s Electronic Progress, p 10, July-
August 1959,

International Standards
For Electronic Devices

THREE NEW publications of the In-
ternational Electrotechnical Com-
mission, IEC, are now available
through the American Standards
Association. These recommenda-
tions concern capacitors, resistors
and measurement of r-f radiation.

Recommended methods of meas-
uring radiation from receivers for
amplitude-modulation, frequency-
modulation, and tv broadcast trans-
mission are described in IEC Pub-
lication 106. These methods were
established to make possible com-
parison of the results of radiation
measurements obtained by differ-
ent observers. The first section of
the publication covers measurement
of radiation at frequencies below 30
me from receivers for a-m broad-
cast transmissions, and radiation
caused by tv receiver time-base cir-
cuits. A second section covers meas-
urements between 30 and 300 mc.

Capacitors

Recommendations for ceramic di-
electric capacitors, Type I, lav
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down uniform requirements for
judging properties of fixed ceramic
diclectric capacitors  specifically
suited for resonant circuit applica-
tion or any other applications
where low losses and high stability
of capacitance are essential. Ex-
cluded are capacitors for r-f cur-
rents exceeding one amp or for a
reactive power exceeding 200 var,
for telecommunication equipment
and electronic devices emploving
similar techniques.

Publication IEC 108 describes
test methods and gives a color code
for the marking of values of capaci-
tance and tolerance. Recommenda-
tions are given for classification
into groups according to their abil-
ity to withstand conditions as speci-
fied in IEC Publication 68, Basic
Climatic and Mechanical Robust-
ness Testing Procedure for Com-
ponents for Radio Communication.

Resistors

Recommendations for fixed non-
wirewound resistors, Type II, ap-
plies to resistors with a rated dissi-
pation not exceeding 3 watts and a
rated resistance value between 10
ohms and 22 megohms, suitable for
use in circuits where high stability
of the resistance is not of major
importance, for telecommunication
equipment and electronic dcvices
using similar techniques. This pub-
lication, IEC 109 lays down uni-
form requirements for judging the
properties and classification into
groups according to IEC Publica-
tion 68.

These standards can be obtained
from the American Standards As-
sociation, in New York City.

Printed Circuit Jack

This novel jack is shown connected to
base plotes of cirevit board. Contact-
making surfaces are made of silver, and
the tension springs are punched out of
spring steel. Twin-contact jack was de-
veloped by J. Bernutz of Mix & Genest
Werke, Stuttgart, Germany
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how to
open a gate

P

no matter
where it is

...With . |
ARNOUX’S

NEW *
DECOM®

 TDS
SERIES

Arnoux’s Decommutator® Scries 200 continues to operate with one or even
all information gates removed; active readout capability is from 1 to 88
channels, operating on all standard IRIG sampling rates of 30, 45, 60, or
90 channels at from 75 to 900 pps. All output patching and cross-strapping
provided internally.

This new Decommutator uses a new gate-pulse generator, the DGG-1, which
has a wide-range rate capability and can be adapted for any system requiring
sequential gate pulses. Economy and smallness —the DGG-1 is only 32
inches high and mounts in a standard rack. Selection of operating mode is
by front-panel pushbuttons. A visual channel quantity counter is provided
for proper system synchronization check. BULLETIN 801.

ARNOUX CORPORATION
11924 W. Washington Blvd. « Los Angeles o6, Calif.

ARNOUX

PHONETICALLY, SAY ARE’NEW

DECOMMUTATORS
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PRODUCTION TECHNIQUES

Improve Ultrasonic Wash Methods

By D. E. KOONTZ and |. AMRON, Bell Telephone Laboratories, Inc, Murray Hill, N. J. and Laureldale, Pa.

ULTRASONIC CLEANING efficiency
can be improved by attention to
factors revealed in a series of tests
comparing various cleaning
methods and conditions. The tests
also demonstrated that ultrasonic
cleaning is superior to some other
commonly used methods of cleaning
electron device parts.

On the basis of test results, ultra-
sonic washing tanks of the type
shown in Fig. 1 were built and are
giving satisfactory service. Con-
taminants which could cause device
failure are successfully removed.
Among these are loose carbon on
carbonized vacuum tube anodes and
gas diode electrodes, lint and other
solid particles on fine wire grids,
chips in glassware and glass seals,
and contaminants which would
cause the plating of semiconductor
device parts to blister and scale.

Ultrasonic cleaning before braz-
ing and soldering results in better
wetting of the parts by the braze
or solder.

Test Procedures

In the first test, 30 flat cathodes
were lapped with diamond dust sus-
pended in a grease base, washed
with petroleum spirits, air-dried
and weighed. They were trichlor-
ethylene vapor degreased 3 times
and reweighed. Next, the cathodes
were boiled twice in distilled water,
rinsed with acetone and reweighed.
Finally, they were ultrasonically
washed in a detergent solution
(Igepal, Antara Chemicals), dried
and reweighed. Results are shown
in Fig. 2.

Secondly, small platinum gauze
cylinders were coated with a ce-
ment-like shell of grease and alu-
mina powder. Results of tests de-
signed to show the efficiencies of
aqueous cleaning methods are given
in Fig. 3.

Another series of tests estab-
lished the efficiencies of ultrasonic
cleaning equipment at high and
low frequencies (Fig. 4). The tests
were made on axially corrugated
cylinders of thin stainless steel
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FIG. 1—These vultrasonic washing tanks were designed around advantages and
limitations disclosed by tests of ultrasonic efficiency under various conditions
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FIG. 2—Improvement of cathode cleaning
by ultrasonically-agitated detergent bath
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FIG. 4—Cleaning rates of high and low
vltrasonic frequencies

sheet, periodically rotated in the
bath. Low frequency ultrasonic
fields are more efficient, are less di-
rectional and irradiate a larger
area. Larger components and more
components can be irradiated simul-
taneously and uniformly.

Stable standing sonic waves must
be maintained in the solution for
the most efficient cleaning. This
happens when the surface of the
liquid opposite the transducer is at
a node. Cleaning time is shortest
when work is placed at an antinode
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FIG. 3—Comparative efficiencies of aque-
ous cleaning methods
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FIG. 5—Comparison of ultrasonic cleaning
at sonic nodes and antinodes

(Fig. 5). This effect can be com-
pensated for inactual practice by
moving the parts in the bath.

Flowing Bath

Redepositing of removed con-
taminants can be prevented by a
flowing wash bath, but dissolved
gas in such baths impair ultrasonic
cleaning efficiency (Fig. 6). How-
ever, ultrasonic energy can be used
to outgas clear water in 15 to 20
minutes and detergent solution in
75 to 100 minutes. Outgassing is

OCTOBER 16, 1959 - ELECTRONICS
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Immediately available in production quantities!

Ideal for limited space and low-voltage requirements of portable
radios and a variety of other miniature battery-powered and line-
powered equipment. Excellent for bypass and coupling. Tough
phenolic coating affords excellent insulation while protecting against
severe humidity and vibration. For further information, write for
Bulletin SEB-2 to Cornell-Dubilier Electric Corporation, South Plain-
field, New Jersey,
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TINY G
MIKE ceramic with the
mlll ion dollar body"”
SPECIFICATIONS

Capacitance Values Available
.005, .01, 02, .05, and .1 mfd.
Diameters: .380" to .625"
Working Voltage: 50 VDC

Crimped and Straight-Cut
Leads for Au t oma Q ion,
These units vailal bl X
600 and 1000 VD(‘\\ inits
on types C, JA, JB,

Ju, BYA and other

Gen al Purnose capacitors.
Le d are accurate ly spaced
on these units for asy

boards. Crimped-lead units
prevent bottoming on lhe
nrlntetl wiring hoard
assuring positive contact
ror old ring. Stralght-cut
leads e height oft the
Iard la)blsetl
to circumference of disc.

Com lled nhonol dip

1voids mdown’’ of the

nh llco lr lszll ut

leads. Assure:

always

older
ependable

CAPACITORS
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® superior
construction

® premium
performance

e conventional
prices

FolycAR

AEROVOX announces a major advancemenl in lubular capacitor
(non-metallic case) construction that establishes completely new
standards of performance, reliability, and appearance.

POLYCAP constructinn nffers outsianding humidity resistance
characteristics. .. excellént long-life chiaracteristics...higher
insulation resistance...and low power factor. These supérior
electrical characteristics are yours at prices no higher than
conventional molded and standard tubular capacitors.

POLYCAP construction makes possiblé a tubular capacitor
absolutely uniform in appearance because of the absence of any
overall wax dip. Elimination of wax facilitates handlifig and
assembly procedures, means no dripping and no gummied-up
machines. Distinctive black plaslic case, cleanly printed;
enhances the appearance of any chassis or assembly.

POLYCAP construction i§ available in the following

miniature capacitor typés:

Paper Foil (P161N)
Mylar** (VIGIN)
Metallized-Paper (P8292ZN)
...and with radial or axial leads. POLYCAP construction
will also be available on a new line of miniature elecliolytic
capacitors. Write for complete détails and lechnical
information to...

AEROVOX CORPORATION

New Bedford, Massachusetts = WYman 4-9661

“Trade Mark l ’
**DuPont Reg. T.M. !
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complete when streams of gas bub-
bles no longer rise to the surface.
Gas in tap water will prevent cavi-
tation almost entirely if flow is
greater than 1 percent of volume
per minute, but this flow is usually
adequate for cleaning electronic
components.

If parts are to be held in baskets
during washing, baskets should be
made of screons finer than 200
mesh, screens coarser than ! inch
or thin shecet material with drain-
age perforations. Intermediate
screens scatter large portions of the
radiation. Large numbers of parts
should not be packed in the basket,
since this also scatters the radia-
tion. Parts should he separated by
jigs or spread in thin layers at
right angles to the radiation.

In the tanks of Fig. 1, flowing
water removes gross contaminants
before ultrasonic washing in a de-
tergent solntion, Weirs control the
flow and discharge of surface water
containing gross contaminants.

%)
[=]

—__ 38KC SONIC FIELD
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-
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FIG, 6—Comparison of ultrasonic cleaning
efficiency of baths with and without dis-
solved gas

These units are operated at a bath
temperature of 50-50 C, a maximum
flow rate of 1 percent of ultrasonic
tank volume per minute and with
ultrasvnic  frequencies below 45
kilocycles. Maximum distances of
workpieces from transducer iz usu-
ally 12 inches.

(From a paper by the authors in
“Symposium on Cleaning Elec-
tronic Device Components and Ma-
terials”, ASTM STP 246, American
Socicty for Testing Mateyials,
Philadelphia, 1959.)

Traveling Masks Limit
Spray Coating Area

TRAVELING MASKING strips are used
in a spray-coating machine which
will automatically encapsulate 4,000
diodes an hour. The masking

OCTOBER 16, 1959 - ELECTRONICS



Traveling masks are fed from rolls, racks
from magazine and spray coating from
pressure tanks

Closeup of spraying station

method permits automation since
mechanical spray masks, register-
ing devices and mask cleaning op-
erations are not necessary, accord-
ing to Conforming Matrix Corp.,
Toledo, Ohio.

The strips limit the spray to the
diode body and selected portions of
the leads. Components are loaded
onto racks which move continuously
through the spray station. The di-
odes are spun in the racks for even
coating. Coatings can also be ap-
plied to capacitors, fuses, resistors
and transistors, the firm reports.

Soldering Iron Holds
Constant Temperature

THERMOSTATIC soldering iron has
recently been introduced in Eng-
land. The iron, made by Cardross
Engineering Co. Ltd., Cardross,
Scotland, is reported to provide a
temperature control of =15 C at a
normal setting of 230 C to 250 C.

Differential expansion of an
inner rod and outer case operate a
snap action switch by an inter-
mediary magnifying lever move-
ment. Heat transference to the
handle is reduced by cutting short
the copper alloy expansion rod and
joining it to a low-conductivity
metal. The iron is made in 70 w
and 500 w sizes.

ELECTRONICS  OCTORER 16. 1959

| Charles 8runing Company, Inc., Dept. 10-UU

now!
draftsmen can lead
a more upright life

and do faster,
better work!

Bruning's all-new Neoglide drafters literally help draftsmen straighten up
and do faster, better work” They provide complete maneuverability on any
board at any angle without adjustment! Reinforced U-beam construction
assures rigidity, strength, and accuracy. Resistance-free movement of verti-
cal beam and hidden counterweight provide fast “floating' action. Touch-
control protractor head gives automatic, pin-point angle selection. Mail
coupon, now, for straight facts about Neoglide savings.

*Study of 300 draftsmen showed 35% sovings in drawing time —
1/5 the bockaches —on vertical or near vertical boards.

(BRUNING)

:

.

—

1800 Central Rd., Mount Prospect, lllincis
Offices in Principal U, S, Cities
in Canede: 103 Church St., Torento 1, Ont.

Please send me more information about your new
Neoglide dralters,

Name ___Title

Company -

Address — — —— — —

Clity S County — = Stute
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On The Market

Power Supply
dual-range

MoDEL RECTIFIER CORP., 1675 Utica
Ave., Brooklyn 384, N. Y. The DV-
IIT transistor power supply pro-
vides these continuously variable
outputs: 0-60 v d-c at 1 ampere, or
0-30 v d-c at 2 amperes, or 0-115 v

Counter-Timer

versatile unit

ERIE-PACIFIC DivisioN of Erie Re-
sistor Corp., 12932 S. Weber Way,

Hawthorne, Calif. Model 400 100-ke
universal electronic counter-timer

H-V Power Supply
meets Mil Specs

SOUTHWESTERN INDUSTRIAL ELEC-
TRONICS Co., 10201 Westheimer
Road, Houston, Texas. Model PS-

28 h-v power supply produces 16
kv d-c at 200 pa from 26.5 v d-c 650
ma nominal input. Conversion is

Mounting Kit
all-in-one tool

ALDEN PropucTts Co., 117 N. Main
St., Brockton 64, Mass. Terminal
card mounting kit No. 42 is a low-
cost, all-in-one tool for rapid con-
struction of resistor boards, tur-
rets, vertical plane circuits, plug-in

100

S-Band Beacon
small and light
TELERAD MrG. Corpr., Flemington,
N. J. Model 198C is an S-band lLea-

con for space communications. The
receiver-transmitter is 6! in. long

is suited to measurement, calibra-
tion, timing and control. It can
count regular or random events to
100,000 cps-manual gate, and has a
time interval measurement range
of 0.5 millisec to 278 'hr,

CIRCLE 202 ON READER SERVICE CARD

Acceleration Switch
5gto 50 g

INERTIA SWITCH, INC., 311 W. 43rd
St., New York 36, N. Y. Used in
missiles and aireraft, series 5 I-S
switch is responsive to axial accel-
eration, uni- and bi-directionally,
from 5 g to 50 g. Actuating time is

by 2} in. diameter; the power sup-
ply, with an input voltage of 6.5
+0.5 v d-c at 2.5 amperes and volt-
age output of 150 v d-c, measures
5 in. long hy 21} in. diameter. Each
unit weighs 2 1b,

CIRCLE 200 ON READER SERVICE CARD

a-c at 1.2 amperes. It features
continuously variable autotrans-
former; 2-section choke input filter;
2-range voltmeter and 2-range am-
meter, accurate to 2 percent; 5-way
output binding posts; magnetic cir-
cuit breaker and range-indicating
pilot lights.

CIRCLE 201 ON READER SERVICE CARD

20 millisee, accuracy within 5 per-
cent. It has only one moving part:
a precision ground ball held by a
uniform magnetic field. The ball is
released to close or open an electric
circut when force of accdleration
exceeds the magnetic force. Service
life of the switch is 100,000 cycles.

CIRCLE 203 ON READER SERVICE CARD

units, ete., for prototypes and small
production runs. In addition to
providing a faster, easier method
of mounting standard components
the kit is also a logical means to
get started with plug-in unit con-

struction. This universal tool
punches terminal holes, swages
terminals, eyelets sockets, and

through a mechanical vibrator,
transformer and voltage doubler.
Unit is housed in a die-cast alumi-
num case measuring 4% in. high,
6% in. wide and 6% in. long, and
weighs 8 lb. It can operate at am-
bient temperatures from —635 to
4125 F.

CIRCLE 204 ON READER SERVICE CARD
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Perfect complement to your AMPEX system

‘l

... your AMPEX Field Service Engineer

Ampex service begins the moment your new equipment
comes out of the cases. Whether it is a single FR-100A or
a complete digital tape handling system, your Ampex
Service Engineer is there on installation day.

He sees to the proper installation of your equipment. He
tests it with its original factory checkout tape and spe-
cially designed calibration units. And he thoroughly
instructs your staff in its operation.

Throughout your warranty period-—and afterwards—
Ampex Field Service is instantly available for modifica-
tions or fast replacements, avoiding costly down time.

First in magnetic tape instrumentation

AMPEX

CORPORATION

Minutes after your call to the nearest of 12 offices or to
the Ampex Home Office, extra parts ol components are on
their way. And this same close tie between factory and
Field Service keeps Ampex Service Engineers constantly
up-to-date on the latest techniques and equipment.

Available are Field Service programs ranging from sched-
uled preventive maintenance calls or time and materials
contracts, to the services of a full-time resident Ampex
engineer. With your purchase, an Ampex data specialist
will discuss a service and spare-parts plan tailor-made to
suit your magnetic tape instrumentation needs.

AMPEX INSTRUMENTATION DIVISION
934 Charter Street, Redwood City, California
Offices in USA and Canada. Engineering representatives cover the world,
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John A. Hickey, Industrial Products Manager, discusses new Raytheon
PF Transformer line with William P. Sharpe, Product Planning Manager,

Now Locally Stocked. ..

RAYTHEON’S NEW PF LINE

New constant voltage plate-filament power transformers
now available at Raytheon Distributors

These new Raytheon stabilizing transformers pro-
vide constant voltage better than ==3%. They
prolong tube life and improve reliability and per-
formance of electronic equipment. Often eliminate
need for other voltage-regulating components. Also
serve as effective “first-stage’ regulators ahead of
other voltage-stabilizing circuits. What’s more,
these new Raytheon-manufactured Transformers
eliminate the need to match capacitors to the trans-
formers when replacements are made.

Back-up Stock — Ask your nearest Raytheon Dis-
tributor to inventory your electronic components
needs. He’ll carry a complete back-up stock. Ray-

ATHED

RAYTHEON COMPANY

theon engineers are at his service to help solve your
applications problems, too.

Single Source — Whatever electronic components
you need, your local Raytheon Industrial Products
Distributor can supply them. Electronic tubes,
semiconductors, voltage regulators, knobs and
hardware. And, A COMPLETE LINE OF STABILIZING
PLATE AND FILAMENT TRANSFORMERS.

If you don’t know your nearest Raytheon Indus-
trial Electronics Distributor, write to John Hickey,
Industrial Products Manager, who will be glad to
give you his name or have him call you.

DISTRIBUTOR PRODUCTS DIVISION




Raytheon Distributors
Serving Key Markets
Include:

Baltimore, Md.

Wholesale Radio Parts Company
Birmingham, Ala.

Forbes Distributing Company
Boston, Mass.

DeMambro Radio Supply Company
Lafayette Radio

Burbank, Cal.

Valley Electronic Supply Company
Chicago, 1l1.

Newark Electric Company
Cleveland, Ohio

Main Line Cleveland, Inc.

Pioneer Electronic Supply Corporation
Dayton, Ohio

Srepco, Inc.

Denver, Colo.
Ward Terry & Company

Detroit, Mich.
Ferguson Electronic Supply Company

Inglewood, Cal.
Newark Electric Company
Kansas City, Mo.
Burstein-Applebee Company

Knoxville, Tenn,
Bondurant Bros. Company

Los Angeles, Cal.
Kierulff Electronics Corporation

Milwaukee, Wis.
Electronic Expeditors, Inc.

Mobile, Ala.
Forbes Electronic Distributors, Inc.

New York City

Arrow Electronics, Inc.

H. L. Dalis, Inc.

Milo Electronics Corporation
Oakland, Cal.

Etmar Electronics

Philadelphia, Pa.
Almo Radio Company
Phoenix, Ariz.
Radio Specialties & Appliance Corporation

Portland, Ore.
Lou Johnson Company

Tampa, Fla.
Thurow Distributors

Tulsa, Okla.
S & S Radio Supply

Washington, D. C.
Electronic Wholesalers, Inc.

This is a partial listing onfy,

|

Names of other Raytheon Industrial Distributors |

on request from John Hickey, Raytheon Distributor
Products Division, Westwood, Mass.
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rivets brackets by simply changing
punch and anvil—makes it simple
to lay out your schematic in pro-
duction form—move directly to
circuit wiring.

CIRCLE 20S ON READER SERVICE CARD

Resistors
light dependent

FERROXCUBE CORP. OF AMERICA,
Saugerties, N. Y. Small, light de-
pendent resistor, with resistance
ratio in excess of 25,000 to 1 for a
light intensity change from total
darkness to 1,400 ft candles, con-
sists of cadmium sulfide cell with
silver electrodes. Can eliminate
high gain amplification stages, has
an interminable service life and is
low cost. Used for automatic con-
trol of tv picture brightness and
other applications calling for a
change of circuit resistance as light
intensity varies.

CIRCLE 206 ON READER SERVICE CARD
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Test Chamber
walk-in type

CoNRAD, INC., 141 Jefferson St.,
Holland, Mich. Model WD-420
walk-in environmental test cham-
ber has a temperature capability
from +500 F to —100 F. Available
humidity control range is 20 per-
cent to 98 percent from 35 F dew
point to 4185 F. Several instru-
mentation options can be furnished.

j Unit pictured shows electronic po-
tentiometer type programming re-

These instru-
from a copper

cording controllers.
ments operate
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SENIOR ENGINEERS
AND PHYSICISTS
FOR SEMICONDUCTORR&D |

Expansion of advanced research and
development activity at the
Semiconductor Division of Hughes
Products (Hughes Aircraft Co.) has
created several openings for sanior
men capable of assuming the
direction of important new programs.
Openings include:

DEVICE DEVELOPMENT PHYSICIST—
to work on new device programs
with responsibility for fabrication
processes, device theory and analysis
or device testing and evaluation. He
must have an M.S. or Ph.D. in Physics/
and several years experience in th7

development of semiconductor
devices.

EXPERIMENTAL DEVICE STUDY
PHYSICIST —to do theoretical and/or
experimental research on advanced
exploratory solids for the devices
on a long range study basis. He will
work on his own project or in
conjunction with other physicists on
basic device study, leading to the
first model of a new device. Position
requires an M.S. or Ph.D. in Physics
and several years experience in the
experimental research on advanced
semiconductor devices.

Recently completed ultramodern
facilities of the Semiconductor
Division are located in

Newport Beach, California— just
south of Los Angeles. Here you
will find choice suburban living in
the heart of Western electronics.

. e

If you meet the requirements

for the above positions, or if you

are a senior engineer or physicist

with experience in the field of

semiconductors, we invite your l
¥

inquiry. Please contact:

Mr. C. L. M. Blocher

Scientific Staff Representative
HUGHES SEMICONDUCTOR DIV.
500 Superior Avenue

Newport Beach 11, California

HUGHES PRODUCTS]

SEMICONDUCTOR DIVISION I
HUGHES AIRCRAFT COMPANY
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THERE'’S A
NORTH ATLANTIC INSTRUMENT
TO MEET YOUR REQUIREMENTS,

TOO...

Now — from North Atlantic —you get the complete

AC RATIO MEASUREMENTS?

answer to AC ratio instrumentation problems — in the
laboratory, on the production line, in the field.

Specialists in ratiometry, North Atlantic offers the only
complete line of precision instruments to handle any
ratio measurement task. All are designed to meet the
most demanding requirements of missile age
electronics — provide high accuracy, flexibility,
component compatability and service-proven
perforformance. Some are shown above.

If your project demands total solution to ratio measure-
ment problems, write for Date File No. 10A. It provides
complete specifications and application data and shows
how North Atlantic’s unparalleled experience in ratio-
metry can help you.

1. RATIO BOXES:

Both laboratory stand-
ards and general duty
models. Ratio accu-
racies to 0.0001%.
Operation from 25
cps to 10 ke,

2. COMPLEX
VOLTAGE
RATIOMETERS
Integrated, single.unit
system for applica-
tions where phase
relations are critical.
Accuracy to 0.0001%,
unaffected by quadra-
ture. Three frequency
operation. Direct read-
ing of phase shift in
milliradians or degrees.

3. PHASE ANGLE |
VOLTMETERS

Versatile readout sys.
tem for all ratiometry
applications, providing
direct reading of
phase, null, quadra-
ture, in-phase and
total voltage. Broad-
band, single-, or
multiple-frequency
operation,

NORTH ATLANTIC INDUSTRIES, INC.
603 MAIN STREET, WESTBURY, N.Y. » EDGEWOOD 4-1122
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4. RATIO
TEST SETS

Ratio reference and
readout in one con-
venient package for
production line and
similar applications,
Can be supplied with
any desired combina.
tion of ratio box and
phase angle voltmeter,

constantan thermocouple and have
a calibrated accuracy of | of 1 per-
cent of scale.

CIRCLE 207 ON READER SERVICE CARD
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Time Delay Relays
highly accurate

TEMPO INSTRUMENT INC., P. O, Box
338, Hicksville, N. Y. A group of
time delay relays with transistor
timing module are accurate to =3
percent under any combination of
the following: input voltage varia-
tions from 18 to 31 v d-c; tempera-
tures, —55 to 125 C; vibration to
20 g’s, 2,000 cps; shock to 50 g's,
11 millisec; acceleration o 20 g's.
Time delay. which is fixed and oc-
curs on pull-in, may be specified
anywhere between 0.70 and 300 sec.

CIRCLE 208 ON READER SERVICE CARD
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Power-Film Resistors
noninductive

FiLMouM Corp., 48 W. 25th St.,
New York 10, N. Y. Type RD re-
sistors exceed requirements of
MIL-R-11804C. They are nonin-
ductive and ideal for power and h-{
applications. Standard temperature
coefficient is less than 0.035 percent
per deg C. Units can be supplied in
values from 10 ohms to 3 K ohms
in standard sizes of 7 to 150 w.
Standard tolerances are =2 per-
cent and =5 percent. All resistors
are derated to zero at 235 C.
CIRCLE 209 ON READER SERVICE CARD

Microwave Relay
heterodyne repeater
SARKES TarZIAN, Kast Ilillside

Drive. Bloomington, Ind. RMW-1A
crystal-controlled heterodyne 1ie-
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FILLS THE 20-30w
HI-FI POWER GAP/

General Electric’s new 7355 answers a hi-fi, stereo need that
is felt sharply—for low-distortion power in the 20 to 30

watts range. Fast-selling “middle of the line” instruments
require this output. Two 7355’s provide it, with these
advantages to the designer: (1) tube and circuit costs are
economical. (2) Tube size is right—only 3" high seated.

(3) The tube quality is there—same 5-ply plate construction
as the premium-performance G-E 6L6-GC. See ratings, at right,
for power that is hand-tailored for medium-size hifi with
superior tone! Further information about new Type 7355

available from any General Electric tube office below.

200 Main Ave., Clifton, N. J. 3800 N. Milwaukee Ave. 11840 W. Olympic Blvd.
(In Clifton) GRegory 3-6387 Chicago 41, Illinois Los Angeles 64, Calif.
(In New York City) SPring 7-1600 Phones: GRanite 9-7765
Wilsconsin 7-4065, 6, 7, 8 BRadshaw 2-8566

BEAM POWER
PENTODE

Max plate dissipation 18w

Max screen dissipation, continuous 25w

Max screen dissipation, peaks of
speech and music Sw

Power output for two tubes p-p
Class AB; under following

conditions: 20 w to voice
E, =300 v coil, with only
E:=250v 1.8% distortion
Ea=-21v without feedback
R =4000 ohms
*» *» *®

In addition to 5 power tubes that cover a wide
output range, G.E. makes available these 4 high.
quality types for other hi-fi, stereo applications:

5AR4 Rectifier tube
6CA4 Rectifier tube
7025 Low-noise twin triode

for pre-amplifier use
7247 Utility low-noise dou-

ble triode with dis-
similar sections

Pvgress ls Ovr Most Important Prodluct

GENERAL ELEGTRIC

CIRCIE 10 ON DEADED C¢CEDVIFE £FADD
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A NEW DIMENSION
IN SCIENTIFIC
OPPORTUNITY

FOR SCIENTISTS - ENGINEERS

RCA'’s continuing research and development program—which recently pro-
duced the dramatic nuvistor concept—has a limited number of challenging
project assignments available to qualified scientists and engineers. You
are invited to inquire about these key positions if you have a degree in...

ELECTRICAL ENGINEERING « CERAMICS « PHYSICS » METALLURGY
Phone or write: Mr.J. F.McPartland - Dept. J-269 « HUmboldt 5-3900

@ =
’{Q2)) RADIO CORPORATION OF AMERICA

®
Electron Tube Division » Harrison, New Jersey
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peater microwave relay for multi-
hop installation allows unattended
operation for intercity interconnec-
tions in the 2,000 mc band. Video
and audio dropouts can be made at
any intermediate point.

CIRCLE 210 ON READER SERVICE CARD

Harmonic Filter
high-powered

GENERAL ELEcTRIC Co., Schenec-
tady 5, N. Y. Filter designed to
suppress typical harmonic and
spurious signals generated by high-
power magnetrons, klystrons and
twt’s. Intended for use in wave-
guide line between tube and an-
tenna, it has an insertion loss in ex-
cess of 25 db for all signals from
5,400 mc to 10,000 mc, can handle
power levels up to 5 megawatts, has
an insertion loss below 0.2 db
throughout pass band from 2,700
me to 3,100 me; vswr across hoth
pass and stop bands is less than 1.8.

CIRCLE 211 ON READER SERVICE CARD
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Motor Tach Generator
meets MIL-E-5272

JOHN OSTER MFG. Co., 1 Main St.,
Racine, Wisc. Size 15 temperature
compensated motor tach generator
incorporating a 4-pole 115 v fixed
phase motor with a 36 v control
phase center tapped winding suit-
able for transistorized operation is
available. Motor’s stall torque is 1.5
oz in. and no load speed 9,500 rpm.
Generator has 115 v excitation
winding, output voltage gradient of
2.2 v per 1,000 rpm, linearity 0.05
percent up to 4,200 rpm, and 0.2

OCTOBER 16, 1959 - ELECTRONICS



THREE TOOLS FOR QUALITY CIRCULATION

Members of a select group, the readers of electronics

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

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

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

REJECTED —whenever the order indicates that the in-

The Electronics Man “biiys” what he reads in... |

/< [ A McGRAW-HILL PUBLICATION / 330 WEST 42nd STREET, NEW YORK 36, N. Y, |

ELECTRONICS - OCTOBER 16, 1959

dividual is NOT within the editorial field of the publication.

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

electronics

o — g
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S.S.WHITE INDUSTRIAL DIVISION . Dept. EU « 10 East 40th Street, New York 16, N. Y.

Exclusive representotives for Arizona and California ¢+ WEIGHTMAN AND ASSOCIATES, Burbonk, Colif.
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FOR SUPER-FINE CUTTING

OF HARD, BRITTLE

MATERIALS...

A : Industrial
C’Wk Airbrasive Unit

We don’t recommend slicing up the family’s fine Limoge China, but this
does illustrate the precisely controlled cutting action of the S. S. White
Airbrasive Unit. Note how clean the edge is, and how the delicate ceramic
decoration is unharmed.

The secret of the Airbrasive is an accurate stream of non-toxic abrasive, gas-
propelled through a small, easy-to-use nozzle. The result is a completely cool
and shockless cutting or abrading of even the most fragile hard materials.

Airbrasive has amazing flexibility of operation in the lab or on an automated
production line. Use the same tool to frost a large area or to make a cut as
fine as .008"!... printed circuits...shaping and drilling of germanium and
other crystals...deburring fine needles...cleaning off oxide coatings...wire-
stripping potentiometers...engraving glass, minerals, ceramics. Jobs that
were previously thought impossible are now being done.

Send us samples and specs on your difficult jobs and let us
test them for you. pra—

SEND FOR .

BULLETIN 5705A

_ ssscomplete information

New dual Model D!
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percent maximum variation in out-
put voltage over ambient tempera-
ture range of — 10 C to + 95 C.
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Indicator Thyratron
dual-control

WILTEC ELECTRONICS, INC., 53
Water St.., South Norwalk, Conn.
WC-20 subminiature indicator thy-
ratron requires two coincident sig-
nals of 4.5 v and negligible control
current to produce bright neon in-
dicating glow in dome, visible from
any angle. A single signal applied
to either of two control grids will
not produce an indication. Use in
computers, data processors, signal
systems, and keyboard equipment.
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Voltmeters
electrostatic

GRH HaLLTtesT Co., Valparaiso,
Ind. Electrostatic voltmeters, avail-
able as table models and panel in-
struments, have ranges from 0-250
v up to 0-2,000 v d-¢ and a-c. Instru-
ments have magnetic eddy cur-
rent damping. Capacity of meter
movement is 12 to 65 millimiecro-
farads, internal resistance in dry
air 10" ohms.
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Miniature Choppers
general-purpose

COLLINS ELECTRONICS MFG. CORP.,
Stevensville, Md. Series of chop-
pers for aircraft and line fre-
quencies in spdt or dpdt types, 60
or 400 cps, in both make-before-
break and break-before-make de-
signs. They are hermetically sealed
and dry-gas filled for operation in
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any known climate. Insertion and
removal is simplified by connections
brought out through the base.
Maximum noise is 450 uv across 1
megohm at 400 cps.
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Silicon Rectifiers
compact design

SYNTRON Co., Homer City, Pa.
Style 30 silicon a-¢ to d-c power
rectifiers weigh ¢ oz, and, with an
it-in. hex stud base, maximum
height is 116 in. They are rated at
10 amperes average at 150 C am-
bient; are available with piv rang-
ing from 50 to 400 v in 50-v steps.
Outer case is nickel plated to with-
stand severe service without fail-
ure.
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Airborne Converter
rugged unit

Arto ScienTIFic Co., 855

INC,
Commercial St., Palo Alto, Calif.
Model M1116 d-¢ to d-c converter 18
hermetically sealed to meet missile

flight environments. It has inpat
voltage of 28 v =10 percent; out-
put, 350 v at 110 ma; regulation,
+5 percent from 75 to 100 percent
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Flip-Flops and Counters

Diode AND Gates

Diode OR Gates

Nor Gates — An Epsco Exclusive
Parallel Gates

Cascade Gates

lnverter Amplifiers
Non-Inverting Amplifiers

Emitter Followers

Power Drivers

Delay Multivibrators

Pulse Shapers

Level Converters

| Neon Indicators

Incandescent Indicators

Blocking Oscillators

Level Shapers

| 6, 12, 18 volt Power Supplies
Clock Multivibrators (0-200 KC)

‘ AVAILABLE CIRCUITS

.. and we're adding others all the lime

COMPONENTS
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YOUR LOGIC CIRCUIT
PROBLEMS WITH
EPSCO’'S NEW

COMPONENTS

Available now . . . a complete
line of fully encapsulated high-
loading TRANSISTOR DIGITAL
CIRCUITS . . . plug-in components
to give you true reliability at
very low cost. Epsco TDC's save
you engineering time . . . slash
space requirements . . . provide
flexible, compatible operation.

e Save Time and Space
o Cut Costs
" @ Permanent Encapsulation
® Vibration-Moisture Resistant
e Field Proven Circuits
. @ -Low-Power Requirements -
'® High Loading, .

e Completely Compatible

@ In-line or Tube Socket
Mounﬁng

LT

° Eosy;Access Test Points

SPECIFICATIONS
. Frequency Rangas. . . ..ip tn 400 KC

Switching Times
Diode Logic.ees v 0.7 usec mox
Tronsistor logic. .. .. 1.5 usec max

Signal Valtage Levels
+ 18 volts, =6 volts

Temperature Range
—55°C to +75°C

Coming saon: complete 1 mc. logic circuit family

WRIIE FOR FREE BROCHURF — a
complere illustrated color brochure
plus complete set of englneering
inquiry doto sheets with detoiled
péffordnce characteristics, Epsco,
Inc., Components Division, Dept.
R128, 108 Cummington St,
Boston 15, Moass.

109




BINDING POSTS AND PLUGS

Miniature binding posts, plates and plugs are
available in addition to the regular line of
standard size units. The plates, plugs, and in-
sulated binding posts are available in black
orred. The plugs and plates are also available
in Jow loss mica filled phenolic.

Custom HYSPERSYN?
motors...a major advance
in hysteresis-synchronous
motors!

Bekey ITvseersyN motors combine the desirable features
of the hysteresis motor, the induction motor and the DC-
excited synchronous motor. The result is a unigue motor
with high starting torque, excellent damping character-
istics and up to 80%¢ efficient. The HyspEnsyN can be
built to sizes from 1/100th to 1 horsepower; to operate
on any frequency, voltage, or speed;
in any ambient; and can be built to BEK EY
any shape. cCusTOom
Bekey specializes in custom rotat- MOTORS
ing equipment. No requirement is too  Bekey g’f”fi’s’f; ’l),i:_
specialized or too small. For answers 5533 rederal Avene
to specific questions write to: Los Angeles 64, Calif.

*PATENT PENDING, TRADEMARK

110 CIRCLE 110 ON READER SERVICE CARD

JAMES MILLEN MFG. CO., INC.

MALDEN
MASSACHUSETTS
CIRCLE 145 ON READER SERVICE CARD

VALUABLE 64 PAGE
REFERENCE SECTION

in electronics BUYERS’ GUIDE

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

ganizations and services.

electronics BUYERS’ GUIDE

and Reference Issue

A McGraw-Hill Publication

ﬂBp 330 West 42nd Street @

New York 36, New York
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of full load; base plate tempera-
ture range, 30 F to 135 F; storage
temperature, —65 F to +160 F;
output ripple, less than 1.2 v rms;
fliciency, more than 60 percent.
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Sampling Switch
wiperless contacts

ELECTRIC REGULATOR CORP., Nor-
walk, Conn. Roto-Jet sequential
sampling switch, actuated by a ro-
tating jet of air, can make more
than 3,600 closures per sec. Signals
of 1, 2 and 3 mv can be transmitted
free. from noise without amplifica-
tion or filtering. Applications in-
clude use with thermocouples,
strain gages, light-sensitive devices
and similar elements of computer,
telemetering, and complex process
control systems. Sampling speeds
anvuilable up to 40 rps.
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Pulse Transformer
low duty cycle

EDGERTON, GERMESHAUSEN &
GRIER, INC., 160 Brookline Ave.,
Boston, Mass. Pulse transformer
to supply pulse energy to sonar
transducers withstands 15,000 psi
water pressure at 36,000 ft below

PAPLURARMIFAE R ALPTARFENR T2 10F0

WEST PENN POWER

If you are interested in a

NEW PLANT
LOCATION--

el o
v Plane Loc ,
LR CMEANY

o Services |
auen ST

wist PENN

write for |

1

FREE LITERATURE

v

\
WESl‘em

PENNgtiunia

an operating unit of the WEST PENN ELECTRIC SYSTEM

Area Development Department, West Penn Power Company
Cabin Hill, Greensburg, Pennsylvania E-14
Yes, we are considering a new plant location.
Please send:

] Plant Location Services booklet

(] Plant & Site folder
0 FACTS about WESTern PENNsylvania

Company _Phone

Individual _ = Title s =
Address . N S
City _Zone State——.—— - .-

FIDCIE 111 AN DEADED CSEDVICE CARD
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.«sWhere it counts!

Best proof of Dunco Type FC-G reliability is the fact that
these sturdy little relays are specially designed to play impor-
tant parts in all of the missile programs illustrated above—
and several more besides.

Type FC-6 Relays are spotlessly clean. They have a new
and outstandingly dependable contact material, and include
unique design features that provide positive protection against
extreme vibration and shock.

Dunco Bulletin FC gladly sent on request
Member, National Assn. of Relay Manufacturers 9

Makers of the world’s largest selection of relay types
STRUTHERS-DUNN, Inc., Pitman, N. J.

Sales Engineering Offices in: Atlanta - Boston » Buffalo « Chicago « Cincinnati » Cleveland » Dallas  Dayton « Detroit » Kansas
City « Los Angeles « Montreal » New Orleans « New York « Pittsburgh « St. Louis « San Francisco e Seattle + Toronto
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sea level. Peak pulse is 8.000 v. It
is mounted in an oil-filled Plexi-
glass container with neoprene rub-
ber end plugs. Oil filling upder
vacuum exhausts contained gases,
making the unit a solid mass able
to resist extreme pressures. Di-
ameter is 24 in.; length, 11 in.
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F-M Record Amplifier
airborne type

CONSOLIDATED ELECTRODYNAMICS
Corp., 300 N. Sierra Madre Villa,
Pasadena, Calif. Type 1-151 ampli-
fier, for use with airborne magnetic
tape recorders, will operate from
—54 C to +71 C. Center frequency
range is from 1.685 to 54 ke in six
steps for recording at tape speeds
from 1% to 60 ips. Peak-to-peak
sensitivity range is 1 to 10 v; devia-
tion on all frequencies, =40 per-
cent.

CIRCLE 220 ON READER SERVICE CARD

Oscillators
subcarrier type

DORSETT LABORATORIES, INC., 401 E.
Boyd St., Norman, Okla. Three new
silicon transistor voltage controlled
subcarrier oscillators for telemeter-
ing applications. Model O-TA is
available in all 7} percent IRIG
channels with a 5 v input range
sensitivity for full channel devia-
tion, affords output of 1 v rms
into 1,000 ohms, has self-contained
potentiometer controls for center-
ing and output level adjustments,
weighs less than 5 oz, occupies ap-
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work in'the 'fi§|ds of the future at NAA

ENGINEERS
AND

PHYSICISTS

Work on America’s most

advanced weapon systems

Immediate openings for qual-
ified engineers to initiate and
evaluate avionic equipment
for future manned aerody-
namic and space vehicles,

Optimum Qualifications:
Analyvsis of Guidance., Radar,
Infra-red. Control. and Com-
munications equipment to de-
termine performance and size.

Minimum Qualifications:
Experience in at least one of
these fields, plus a degree in
clectronics, physics, or mathe-
matics.

For more information please
write to: Mr. F. K. Stevenson,
Engineering Personnel. North
American Aviation, Inc.. Los
Angeles 45, California.

NORTH A
AMERICAN —
AVIATION, INC.

ELECTRONICS - OCTOBER 16. 1959

proximately 3 cu. in. O-7B is a p-¢
version for plug-in card rack appli-
cations. O-8 1s a subminiature unit,
about a 1 in. cube, and provides for
remote location of alignment con-
trols.
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Phase-Shift Network

#= 1.5 deg accurate
BARKER & WILLIAMSON, INC., Bris-
tol, Pa. Model 350, type 2Q4 com-
pact phase shift network splits any
300 to 3.000 cps audio signal into
two equal amplitude components
that are 90 deg out of phase with
each other. Tvpical applications in-
clude receiving and transmitting
circuits in ssb suppressed carrier
radio-telephony. Unit is designed
to plug into a standard octal socket,
and requires no adjustments.
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Digital Encoder

solid state

MIsSILE ELECTRONICS ENGINEERING
Co., 14644 Keswick St., Van Nuys,
Calif. Digital encoder provides
parallel to series digital informa-
tion for input to strip chart record-
crs or other airborne recording de-
vices. System consists of six front
panel switches calibrated 0 through
9 each. Any series of numbers may
be selected by front panel switching
and the output displayed in digital
form to any recording device. Basic

g9ition at White Sands, New Mexico,
fth parallel sections must move at
te same speed and at the same exact
1gle.T0 eliminate the possibility that
¥t ress differences between the two sec-
ions might effect the precise move-
ment of the tower to its vertical posi-
tion, Yuba was commissioned to de-
velop and build the required instru-
mentation into the tower control. This
tvpe of instrumentation is typical of
Yuba's contributions in the missile
field. Whatever your need, Yuba has
the capabilities and facilities to pro-
duce to vour strict specification ~with
minimum lead time.

DALMOTOR DIVISION

1375 Clay Street
Santa Clerg, Califarnia

YUBA CONSOLIDATED
INDUSTRIES, INC.

Plants and Sales Offices
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What
makes a
missile
tick?

At Raytheon, successful design and de-
velopment of advanced missile weapons
systems are the result of a closely knit
team effort . . . the combined contributions
of many engineering minds. And at
Raytheon, Missile Engineers enjoy the
exceptional rewards and advantages of-
fered by its largest and fastest growing
division.

Location: Bedford, Mass. Suburban
New England living . . . only minutes from
Boston’s unexcelled educational oppor-
tunities. Relocation allowance. Pick your
spot on the Raytheon team. Immediate
openings for Junior and Senior Engineers
with missile experience in the following
areas:

MICROWAVE DESIGN
(Component and Antenna)

AERODYNAMICS
COMMUNICATIONS SYSTEMS
DIGITAL PROGRAMMING
GUIDANCE SYSTEMS
RADOME DESIGN
COMPUTER SYSTEMS

HEAT TRANSFER

RADAR SYSTEMS
OPERATIONS ANALYSIS
INERTIAL REFERENCE SYSTEMS
FEED-BACK CONTROL
AUTO-PILOT

GROUND SUPPORT
ELECTRONIC PACKAGING
TEST EQUIPMENT DESIGN

ELECTROMECHANICAL
ENGINEERING
(Background in missile control and
auto-pilot design)

MECHANICAL ENGINEERING
(Background in ground handling of
large missile systems)

MICROWAVE TUBE DESIGN

Please send resume to Mr. W. F. O’Melia,
Employment Manager, Raytheon Com-
pany, Bedford, Massachusetts, or call col-
lect: CRestview 4-7100, Extension 2138.

MISS/ILE
SYSTEMS
D/IVISION

timing markers are variable from
millisec to 30 sec in duration. Size
is 2} in. by 5 in. by 3! in. Price is
$495.
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Spectrum Analyzers
two new models

RAYTHEON Co., 520 Winter St.,
Waltham 54, Mass. New Rayspan
spectrum analyzers use 100 filters
to analyze signals. Models MRFR-
30-5 and -6 can detect transient
responses frequently missed by
conventional sweeping-gate-type an-
alvzers. Applications include vibra-
tion analysis, acoustic studies, in-
dustrial noise reduction, complex
waveform analysis, tube micro-
phonics and telemetered data analy-
sis. Price: $4,500 und $4,950 re-
spectively.
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Wire Wrapper
subminiature

WINKLER LABORATORIES, 5225 N.
20th St., Phoenix, Ariz. Tool makes
secure connections to subminiature
and transistor sockets. It will ac-
commodate all wire sizes compatible
with subminiature terminal size
and spacings including No. 26 Awg
and smaller.
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Delay Network

good attenuation

RATIGAN ELECTRONICS INC., 425 W.
Cypress St., Glendale 4, Calif. The
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Build STAMINA
~--Into Your Circuits -
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CaMB1ON® TelHon-insulated terminals and diare clips nffer a
wide choice of quality-guaranteed components dosigned to
withstand the shock and vibration of today’s toughest operat-
ing and service requirements. Uniquely fastened Teflon sec-
tions provide positive, press-type mountings as well as superior
insulation. Spring-loaded diode clips for wire diameters up to
.085” and ferrule contact types for pins up to .085” diameter
assure tight, troublefree connections. Terminals and clips brass
per QQ-B-626a 5 hard. Terminals silver plated, clips bright
alloy plated unless otherwise specified. Get complete informa-
tion. Write Cambridge Thermionic Corporation, 437 Concord
Avenue, Cambridge 38, Massachusetts,
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LOWER COST
MAGNETIC SHIELDING

Co-Netic & Netic Foils Permit Max. Miniaturization,
Improved Performance ... Extremely Versatile—
Readily Cut to Any Shape, Wrap Like Tape

Ilow Co-Nelic & Netic foils lower
your magnetic shielding costs: 1)
You use less shielding material be-
cause (a) foils are only .004” thick
and (b) foils cut easily to exact shape
required, minimizing waste. 2) Per-
mit simple shielding of odd shapes
and hard-to-get-at components, sav-
ing valuable time and eliminating
tooling costs and inflexibility of rigid
metals. These advantages make pos-
sible much smaller and less costly
systems, as components may be
positioned in close proximity without
interference from damaging magne-
tic fields.

These foils are non-shock sensitive, non-retentive, require
no periodic annealing. They effectively shield electrostatic and
magnetic fields over a wide range of intensities. Both foils
available from stock in any desired length in various widths.

Co-Netic & Netic foils are successfully solving many types
of magnetic shiclding problems in numerous critical satcllite,
missile, magnetic tape and other military, airborne, electronic
and laboratory applications. These foils can help you solve
your magnetic shielding problems.

MAGNETIC SHIELD DIVISION PERFECTION MICA CO.

1322 No. Flston Avenue + Chicago 22, Illinois

Originators of Permanently Effective Netic Co-Netic Magnetic Shielding
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Color-Lite

the touch of

...1n panel design

Only COLOR-LITES permit the design of
compact, low cost panels. Their small size
and clean, neat appearance assist in the
design of more functional indicator panels
for test equipment, production machinery,
missile test stands and aircraft.

Design your next panel with COLOR-LITE
subminiature indicator lights in mind. For
unusually high quality, easy to install panel
indicator lights, always specify COLOR-LITE

Write for COLOR-LITE Catalog A-58.

THE SLOAN CO.
4029 Burbank Blvd.

Burbank, Californi
| Vicora 94667 0e®

J
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W RARE GASES

Symbol of Highest Purity

116

tondle RARE GASES

MAKE
THEM

°ne tiny glow lamp made by Signalite Incorporated
now replaces a standard electron tube. The secret: a
fill gas LINDE technicians created from rare gasey—
neon, argon, krypton, and radioaclive krypton 85—
allowing Signalite’s new manufacturing techniques to
be put on a production line basis. LINDE gases aided
ih incPedsing current from 0.3 to 20 milliamperes—in
light ot total darkness—a change that would olherwise
require a 40-fold increase in size. Best of all, the cost
went from $3.00 to $.17 per lamp.

Uses for these lamps include subminiature voltage
regulating tubes, switching devices, lightning arrestors,
electronic power supplies, protective devices on ex-
plosive equipment, and bright pilot lights. Your own
products might similarly benefit from LINDE’s technijcal
service and experience in rare gases, For data on the
physical dnd electrical properties of these materials,
write Dept. BD, Linde Company, Division of Unlon
Carbide Cotporation, 30 East 42nd Street, New York
17, N.Y. In Canada: Linde Company, Division of Unjon
Carbide Canada Limited.

UNION
GCARBIDE

LINDE and UNION CAKBIDE are registefed trade marks of Unién Carbide Corporation.
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LD228 delay network operates at
extreme altitudes of MIL-E-5272
and MIL-STD-202A. Time delay,
75 pusec =5 usec; taps at 38 usec
+3 usec, and 47 usec *=3 usec; net-
work impedance, 330 ohms; input
rise time, 1 usec, output rise time,
4 usec maximum, attenuation, 3.5
db maximum; distortion, 15 percent
maximum distortion; size 7 by 4
by 1.3 in.; mounting, 4-8x32 screws.
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>/ //:omr & Brumfield, Inc.

. . LS SERIES .V.

Relay
telephone type

PoTTER & BRUMFIELD, INC., Prince-
ton, Ind. LS relay with stainless
steel hinge pin and riveted contact
pusher pins can carry 10 milliam-
peres over 160 million operations.
Can be equipped with up to 20 con-
tact springs. Standard sensitvity
is 65 mw per movable arm and 35
mw per movable arm can be sup-
plied. Bifurcated contacts are rated
at 4 amperes, 115 v, 60 cycles for
resistive loads.
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C-R Tubes
expanded line

CBS ELECTRONICS, INC., 100 Endi-
cott St., Danvers, Mass. Line of 12
new ultra-resolution ert’s in four
resolution levels, up to 2,000 lines
per in.; three screen sizes and three
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screen phosphor characteristies; ad-
vanced applications in strip radar,
photo reconnaissance, visual indica-
tion, closed cireuit tv, and remote
data pickup. The tubes are rugged,
dependable and can be supplied with
interchangeable voke, focus coil,
and video driver stage to provide
maximum vesolution.

|
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Enclosed Motor
explosion proof

WESTERN (GEAR Corp,, 132 W. Col-
orado St., Pasadena, Calif., an-
nounces i totally enclosed explosion
proof motor designed for 200,115
a-¢, 400 cps, 3 phase operation. It
is rated at & h-p at 4,500 rpm =5
percent. Motor operates at 75 per-
cent efficiency, requires 4.5 amperes.
It has a minimum of 1,000 hr life
and incorporates permanently lu-
bricated shielded ball bearings with
corrosion resistant shatt. It meas-
ures 6.5 in. long by 41l in. diam-
eter.

CIRCLE 229 ON READER SERVICE CARD

Bistable Amplifier
highly sensitive

WESTINGIIOUSE  ELECTRIC  CORP.,
256 Collins Ave., Pittsburgh 6, Pa.
Bistable amplifier for general use
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A

it dels 200,
Buili n Mo
400 ond 600, KlNN‘EY
PW Packaged pPumping
gystems consist of @

imble
copper thim
KINNEY cop fraction-

ywo-stag®
4 mechani-
pul'“P'High
instrumen?

h all controls
nec-

pUMP, and
\ gos balloste
cal vacyum
visibility
panel wit

and eledrica\ con

tions within easy reach.

Get the greater utility and versatility built into these KINNEY
PW Series High Vacuum Pumping Systems which users call
“the workhorse of the modern laboratory.” These units will
evacuate altitude chambers, tanks, furnaces, ovens, tubes, bell
jars or other laboratory equipment, attaining pressures in the
order of 5 x 10°* mm Hg without coolant in the cold trap and
substantially lower when coolant is used. These units are
mounted on casters so that they can be moved readily to serve
a variety of facilities, especially those which are fixed installa-
tions. A unique and exclusive High Vacuum Valve design en-
ables the operator to rotate the Valve and position the suction
connection horizontally, vertically, or at any angle in between.
Thus, it is possible with a base plate assembly to quickly con-
vert to an Evaporator.

Bring your file of new developments in
High Vacuum up-to-date. Write today.

KINNEY #fc. oivision

THE NEW YORK AIR BRAKE COMPANY@
3565K WASHINGTON STREET . BOSTON 30 - MASS

Please send me Bulletin 4000.1 [J I am also in-
terested in Mechanical Pumps [J Oil Diffusion
Pumps [] Vacuum Furnaces [J Evaporators []

Bulletin 4000.1 fully de-  1NOMeE

scribing the KINNEY PW  Company

Pockaged Pumping Sys- _ o

tems is yours FREE. Moil Address

the coupon todoy. City Zone State
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New Working Aids
from McGraw-Hill

ELECTRONIC COMPONENTS HANDBOOK, Vol. Il

Just Published—Gives designers of military
and commercial electronic equipment in-
formation they need to select and use com-
ponents which perform with maximum
reliability. Provides data on transformers
and inductors, connectors, wire and cable,
terminals, tube shields, hardware, and other
components. \While emphasis is on types
for which military specifications are avail-
able, other types also are included. Military
specifications are clearly summarized. Ed-
ited by Keith Henney, Harry Mileaf, and
Craig  Walsh, Technical Writing SNervice,
MeGraw-IIill Book Co. Electronie Compo-
nents Laboratery, Wright Air Development
Center. 180 pp., 82 x 11, 156 ilTus, $10,00

TWO-WAY RADIO

Just Published—Complete guide to two-way
radio—from its practical uses to technical
information on hoth AM and FM transmit-
ters and receivers, circuits, selective calling
methods, antennas. power supplies, installa-
tion, and servicing. Covers digital pulse
codes, power sources, transmitter tuning,
phase-shift modulators, split-channel opera-
tion, and other topics. Describes such re-
cent developments as synchronous AM and
single sideband. By .. Lytel, Aveo Mfg.
Co., Crosley Div. 304 pp., 283 illus., $£9.530

DIGITAL AND SAMPLED DATA
CONTROL SYSTEMS

Just Published—Guide to analysis and de-
sign of digital and sampled-data control
systems—for solving problems in such fields
as process control and electronic computers.
Covers theory of sampling and quantizing,
z-transform analysis, analog digital con-
version, and related topics. Tatest develop-
ments are clearly discussed, including sys-
tems with finite sampling duration and
those with non-synchronized samplers. By
J. T. Tou, Purdue Univ. G631 pp., 406 ilus.,
£15.00

DIGITAL COMPUTING SYSTEMS

Just Published — Full coverage of digital
computing systems: principles, design, op-
eration, and applications. Describes the ele-
ments in modern computers, explaining
underlying principles of the devices nsed
and illustrating the devices themselves. The
circuitry by which the elements perform
desired functions is clearly covered, with
examples of typical cirenits. Logical design
and programming are discussed, and how
computers solve scientific, business, and
data handling problems is shown. By S, B,
Willinms, Consultant Dept. of Defense, 231
PP, 168 illus, $7.75

Also see the Electronic Components Hand-
book Library, combining Volumes I, 11, and
I to form a complete, authoritative source
of working information for the electronices
designer. Tn addition to the components
covered in Volume III. the l.ibrary gives
vou ready reference to resistors, capacitors,
relays, switches, power sources and con-
verters, fuses and circuit breakers. instru-
ments, choppers. transmission lines and
waveguides. and other topics. Easy terms
enahle you to use the Library while paying
for it—ouly $6.50 in 10 days and $5.00 a
month until the Library price of $31.50 is
paid.

MODERN NETWORK ANALYSIS

Just Published—CGives you a working knowl-
edge of the general properties of networks.
Covers network concepts, relation between
the steady state and transient response
characteristics, response of networks to
singularity functions, the system function,
and other topics. Clearly discusses such
aspects as network stability, natural modes,
and specific properties of networks contain-
ing elements of only two types. By F. M.
Reza, Syracuse Univ., and 8. Seely., Case
Inst. of Tech, 400 pp., illus., $10.00

INSTRUMENTATION IN
SCIENTIFIC RESEARCH

Electrical Input Transducers

Just Published—A complete collection of
bhasic methods and systems used as input
transducers in electrical instrumentation.
Virtually all transducers for mechanical,
thermal, magnetic and electrical quantities,
and optical and nuclear radiation ave cov-
ered. For each transducer the book de-
scribes physical mechanisms, relationships
between input and output, applications and
limitations, errors, response to environ-
mental influences, and other aspects, By
K. 8. Lion, Mass. Inst. of Tech. 310 pp.,
297 illus., $9.50

SUCCESSFUL TECHNICAL
WRITING

Articles, Papers, Reports, Instruction and
Training Manvals, and Books
Just  Published—Step-by-step methods to
guide you in any technical, engineering, or
scientific writing job. Shows where to look
for ideas, how to evaluate them, build an
outline, write up the idea, and work with

MAIL COUPON FOR 10-DAY FREE EXAMINATION

McGraw-Hill Book Co., Dept. L-9-11, 327 W. 41st St., N.Y.C. 36

Send me book(s) checked helow for 10 days' cxamination on approval. In 10

1 keep plus few cents for delivery costs,
¥ou remit with this coupon- -<ame retim privilege. )

2 Henney, et al —Electronic Components
Handhook, Vol. 111, $10.00

O lenney, et ai—Electronic Components

|

|

|

|

|

| Handbeok Library, $31.50

| O Lytel—Two-way Radio, £0,50

I O Reza & Seely—Modern Network Analysis, $10.00
I O Ton—Digital and Sampled-data Cont. Sys.,
| £15.00

|

|

|

|

|

01 Lion— Instrumentation in Scien. Res., £9.50
O Williams- -Digital Computing Systems, $7.75
O Hicks—Success, Tech. Writing, $5.50

For price and terms outside U. S., write McGraw-Hil

editors and publishers to get into print.
By T. G. Hicks. anthor, editor, engineer.
instructor at Cooper Union. 287 pp., 30
illus., $35.50
—_—————————— e —
days 1 will remit for hookts) |
and return unwanted hookis) postpaid. (We pay delivery costs if |
(PRINT) I
SDI® 600600600000600006006006000600009800000000a I
AMHTES 00000000000000000000000 50 belalalalelsaaaleaisiaae :
@& co00as00000000000000 Zone..., State......... |
COMPANY ¢4 t0aiiuitaesntstatesatunasesenseseeans |
Tosition oooiiiiiiiiiiiiia, 9980 0aaaesaaavaaaaaae I
Int'l,, N.Y.C. L-10-16 I
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as a sensitive static relay is partie-
ularly applicable to indicating and
regulating systems. Operating
from a low-level sensing element,
it will drive a power amplifier stage
to serve as a low-cost regulating
system. It can be used in both pro-
portional and on-off systems. Static
elements are used exclusively.
CIRCLE 230 ON READER SERVICE CARD
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Slip Ring Assembly
high voltage

GENIsCO, INc.,, 2233 Federal Ave.,
Los Angeles 64, Calif. The 21 kv
slip ring assembly has 12 slip rings
and brushes which carry 50 ma cur-
rent at voltages up to 21,000 v, ring
to ring and ring to ground. Rings
and terminals are proportioned to
prevent corona. Terminals also
serve as controlled air gaps which
breakdown around 28 kv, protecting
insulation surfaces from flashover
due to excess voltage.
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J
/

Plug & Receptacle
multiple circuit

MoLex Propucts Co., 9515 South-
view Ave., Brookfield, Il1l. Low cost
plug and receptacle features up to
60 circuit combinations. Terminals
are automatically crimped to wires
and securely snap-lock into male
and female units. They are easily
removed with a simple ejector tool.
A skirt on the plug serves as both
terminal protector and positive po-
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BENDIX-PACIFIC NEEDS SYSTEMS
AND CI/RCUIT DESIGNERS FOR

| ~ advanced
submarine
detection
systems

Unusual Creative Opportunities for

» Electronic engineers with a well rounded
background to participate in a unigue research
and development program.

» Qualified mechanical design engineers includ-
ing structural thermo-dynamicists in this chal-
lenging new field.

- 3000’9'1"70617/?
SEND RESUME OF YOUR QUALIFICATIONS TO MR. WALKER AT. .. DIVISION OF BENDIX AVIATION CORPORATION

UG

\NORTH HOLLYWOOD. CALIFORNIA

N\ RESEARCH ASSIGNMENTS FOR
SENIOR MEMBERS OF THE TECHNICAL STAFF

. \5 AT CENTRAL mzsmcu LABORATORY
EEEL i ‘L

%——I TEXAS |NSTRUMENTS

INCORPORATED
Permanent openings in the Central Research Laboratory— Texas Instruments
'I/“, research center—present challenging opportunities for Scientists and
Engineers to expand their professional potential in stimulating growth

assignments, Here, in Central Research Laboratory, you will enjoy freedom

of scientific and professconal expression whife working for a company noted
l : for unusually generous personnel benefits, including profit sharing (in
1958, 15% of base salary).
COMPUTING SYSTEMS DESIGN—Responsible for systems and logic
design of special purpose real-time computing systems. Should be capable

Superior To All Other Types Of On-0ff Indicators o cervine an optmum computng systen confieuration e 2 fiss o

» Low power consumption — as low as 50 mw. DIGITAL CIRCUITS—Responsible for circuit analysis, design and the
B hear dissipatiof development of special purpose real-time computing systems. A considerable
p portion of the circuit work will invoive the application of new computer

e No bulbs to burn out devices. Educational requirements: MS or PhD in EE or Physics.

* Operates any voltage, any frequency—D.C. or DATA TRANSMISSION SYSTEMS-—Responsible for the design and
A.C. without rectification with appropriate coil development of long-range, high capacity digital data transmission systems.

o Light-weight A familiarity with information theory, including optimal encoding and

.« O der higt bi decoding schemes for reliable transmission in the presence of noise is

RERSLESAUACCINMISUR 2Bl cTititc mperatures desirable. Educational requirements: MS or PhD in EE or Physics.

° H_ermencally Seﬂléd units ava'nlable To learn more about how you can join this fast-growing company in one of

* High shock and vibration resistant these exceptional career opportunities, please write:

* Jewelled bearings LEIGH WATSON, Dept. 2909

Send for catalog material ' CENTRAL RESEARCH LABORATORY

on Indicator or complete rotary soléenoid fine

TEXAS INSTRUMENTS

INCORPORATETSD

BOX 1079 « DALLAS, TEXAS

LE-101

LEETRON'CS, INC., 30 Main Street, Brooklyn 1 NY
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Model LP-200

POWER LINE FILTER

This low-pass Antran unit filters out the interference conducted by
power lines entering the sereen room. Attenuation is as good as that
of the screen enclosure, or better—you get « room free from interfer-
ence when using this unit.

Filter is rated at 50 wnps—cnough for almost any current requirement.
Voltage rating is 250V~ 0 to 60 cveles. One filter is used for each
mcoming wire,

Rugged construction —unit is built to withstand continuous operation.
Case is heavy gage stecl. hot tin dipped. Terminals are shielded and
enclosed, with removable access plates, and knockouts on three sides.

Delivery from stock. Send for complete data.

"aracteristic  INSERTION { 0SS
Mexs red Fer s STL )
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B (W TR B [ TR ] Y7 i
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I 1912 h)s.v!

10 KC 100 KC 1 MC 10 mC 100 MC 1 KMC 10 KMC

FREQUENCY

g

" Model LP-201

TELEPHONE LINE
FILTER

—enables vou to use telephones, intercoms, or other audio equipment
in the screen room. A balanced unit, it can be emploved for anyv audio
purpose. The 600-ohm impedance matches that of the telephone line.
Unit has a telephone connector block for wiring to *phone lines. Size:
84" long x 212" square. Delivery from stock.

Other screen room filters. Antran manufactures a wide variety. Send us
your requirements.

Lharacteristic Attenuatien
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70
60
50
40
30
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Attenuation - D8

100 KC 1 MC 10 MC 100 MC 1000 MC

FREQUENCY

2nd Street Extended,
Greenwood Acres,
Annapolis, Md.

— o« division of
International Electronics Manufacturing Company
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FILTERS

larity.
easy

’ Snap clips permit quick,
mounting and removal for
' panel installations. A unit for 15
I circuits measures only 1. in. long
| and Goine wide.
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' Battery Tester
l and charger

’ CHRISTIE ELECTRIC CORP., 3110 V.
67th St.,, Los Angeles 43, Calif.
]Type BC21-25T automatic tester
and charger for 24 v aireraft bat-
teries of the lead-acid or nickel
cadmium types. Charging is pre-
cise despite variations in a-c¢ line
within range, batterv initial state
of charge or temperature. Voltage
regulation is accomplished through
magnetic amplifier control. Meets
military standards.
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Encapsulation Cups
meet MIL specs

ELECTRONIC PRODUCTION & DEVEI-
OPMENT, INC., 138 Nevada St., EI
Segundo, Calif. Line of encapsula-
tion cups meet environmental re-
quirements of airborne electronic
systems. Fit standard cores and
laminations. are light weight.
Headers, glass-seal feed-throughs
and potting molds are not required.
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Insulating Material
glass-Teflon
RoGErs CorP., Rogers, Conn. Du-

roid 5870 glass-Teflon insulating
material in copper clad sheet, and

OCTOBER 16, 1959 - ELECTRONICS



as rod, tubes and flat sheets. Micro-
glass fibers coated with Tefion, de-
veloped primarily as high tempera-
ture circuit base stock, missile
antenna dielectric and microwave
strip insulation.
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Generator
pulse pattern type

La Rok INSTRUMENTS, INC., 17098
E. Montgomery Ave., Rockville,
Md. Model 110 test set provides
simulated and fiexible time division
pulse pattern. It features 1-100
pulses in any desired pattern, 2"
possible combinations; pulse se-
quence controlled from front panel;
up to =30 percent pulse width bias;
pulse rate continuously variable
from 100 pps to 10,000 pps from in-
ternal oscillator.
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Amplifiers
negative resistance

MoToroLA INcC., Military Elec-
tronics Division, 8201 E. McDowell
Rd., Phoenix, Ariz. Parametric am-
plifiers for 220 me and 450 mc fea-
ture low noise figure and pump
power. The 220 me unit gain is 13
db; bandwidth, 500 kc; noise fig-
ure, approximately 1.5 db; pump
power, 100 xw at 800 mc. The 450
me gain is 11 db; bandwidth, 900
ke; noise figure, less than 2 db;
pump power, 4 mw at 1,300 me.
CIRCLE 237 ON READER SERVICE CARD

Servo Motors
size 18

AMERICAN ELECTRONICS, INC., 1025
W. Seventh Si{., Los Angeles 17,
Calif. Size 18 servo motors meeting
new high temperature specification
of Navy Bureau of Ordnance, for
continuous operation up to 250 C
in shipboard Terrier and Tarter

ELECTRONICS - OCTOBER 16, 1959

go to Frenchtown

Speaking of firsts . . . here are some of the largest high alumina
ceramic parts ever produced! The planning and execution of
this critical assignment is representative of our ability toresolve
the most difficult and demanding ceramic problems, and to
manufacture the ceramics to satisfy specific requirements.

We specialize in high alumina ceramics, metallized ceramics,
ceramics-to-metal seals, superior wear resistant ceramics, and
“tailor-made” body compositions.

The next time you are faced with a problem involving ceram-
ics, large or small, get in touch with us. We will be glad to
survey your requirement and recommend the most practical
and economical solution.

Literature is available on Frenchtown materials and products.
Copies, containing a wealth of engineering data, will be sent
upon request. Write today.

fre"chtﬂwn PORCELAIN COMPANY

FRENCHTOWN, NEW JERSEY
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Up-to-date information and new working aids $
. . $

in these recent McGraw-Hill books 35

<
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MODERN TRANSISTOR CIRCUITS

JUST PUBLISHED—Quick help when designing equipment and
devices in which transistors play a part. This hook presents almost
200 modern transistor circuits in 101 separate articles—with all the
necessary design information and electronic component values required
to utilize them in your own circuit designs. Circuits and data are given
for such applications as amplifiers, oscillators, power supplies, and pulse
circuits: home-entertainment and broadcast equipment; audio and r-f
communications circuite; missile. aircraft. and gatellite telemetering
equipment; test instruments; and industrial, scientific, and medical
devices. Emphasis is upon new circuits combining transistors and elec-
tron tubes and transistors and magnetic amplifiers. All the material is
arranged so that you can put it to work almost immediately to dexign
similar equipment, By JOIIN M. CARROLL, Managing Editor, Elec-

tronics. 296 pp., illus., $8.50

DIGITAL COMPUTING SYSTEMS

JUST PUBLISHED—Full coverage of digital
computing systems: principles. design, operation,
and applications. Describes the various elements
contained in modern computers, explaining the
underlying principles of the devices used and
illustrating the devices themselves. The circuitry
by which the elements are made to perform de-
sired functions is clearly covered. with many
examples of typical circuits. Logical design and
programming are discussed, and how computers
are used to solve scientific, business, and data
handling problems is shown. By SAMUEL B,
WILLTAMS, Consultant, Dept. of Defense. 213
pp., 168 illus., $7.75

SERVOMECHANISM
FUNDAMENTALS

JUST PUBLISHED—Practical guide to help
you efficiently operate and maintain servo sys-
tems. You get a sound working knowledge of
servomechanisms needed for effectively working
with many of today’s industrial devices. Explains
engineering principles—using a minimum of
mathematics. Shows the various forms of control
systems and their components—electronic and
magnetic amplifiers—ac and d¢ servomotors—and
other important aspects. Treats hvdro-amplifier
systems, mechanical gearing and pumping sys-
tems, and measurement methods, By BEN
ZEINES, RCA Institutes, Inc., 254 pp., 230
llus., $5.50

SEMICONDUCTORS
AND TRANSISTORS

JUST PUBLISHED—Broad. practical. and es-
sential non-mathematical explanation of the physi-
cal principles underlying the behavior of semi-
conductors, transistors, and other solid-state
devices. Describes the physics of semiconductors,
discusses their characteristics. and shows the way
transistors and diodes operate-—by means of the
working p-n junction. Applications to a variety
of useful circuits are given. By DOUGILAS M,
WARSCHAUER, Rescarch Physicist, Aeronau-
tical Rescarch Laboratory, 1Wright Air Develop-
ment Center. 276 pp., 201 illus., $6.50

PRINCIPLES OF
ANALOG COMPUTATION

JUST PUBLISHED-—An advanced, practical
treatment on how to use the analog computer.
You see how to plan and program your problems:
simulate linear systems: make use of diodes and
function relays in computation circuits; and
apply implicit-function techniques and arbitrary-
function generators. Main emphasis is upon the
type of problem which can be solved and the
techniques which will help vou produce the solu-
tion. By GEQORGE W. SMITH, Reseurch Group
Engr., and ROGER C, WOOD, Senior Dynamics
Engr., Ryan Aeronautical Co. 240 pp., 192
tllus., $7.50

TRANSISTORS IN RADIO,
TELEVISION, AND ELECTRONICS

JUST PUBLISHED—SECOND EDITION: To
give you practical know-how for modern manu-
facturing and application jobs, and servicing
work, this book gives a simplified summing up of
facts about transistors and transistor circuits—
how they are designed and work, and their use
and maintenance,
planation of the basic theory upon which the
transistor works to valuable information on tran-
sistor servicing. By MILTON S. KIVER,
author of FM Simplified, Television Simplified,
and other standard books. Second Edition. 423
pbp., 337 illus., $7.95

CONTROL ENGINEERS’
HANDBOOK

With 36 contributing experts represented, this
handbook gives engincers, designers, and develop-
ment engineers basic information on compoucnts
and techniques for use in the design of feedback
control systems. Emphasis is on components, in-
cluding electro-mechanical, mechanical. hydraulic.
and pneumatic as well as electronic and magnetic
components. Gives physical explanations of how
these components work, mathematical descriptions
of their use in typical control systems, etc. Edited
by JOHN G. TRUXAL, Elec. Engr. Dept.,
Polxytechnic Inst. of Brooklyn. 1048 pp., 1114
illus., $18.50

MAIL COUPON FOR 10-DAY FREE EXAMINATION

[ ———— e s e e e e e e e e e

McGraw-Hill Book Co., Dept. F-8-28
327 W. 41st St, N.Y.C. 36

Send me book(s) checked below for 10 days' examination on approval.
cents for delivery
(We pay delivery costs if you remit with this coupon—sanie return

will remit for book(s) I keep plus few
book(s) postpaid.
privilege.)

[J Carroll—Modern Transistor Circuits, $8.50

0 Wwilliams-—Digital Computing Systems, $7.75

I
I
I
I
I
I O Zeines—Servomechanism Fendamentals, £5.50
I
I
I
I
I
I

Address .eiceeesvicvesnsvsotsoscsasacassevssssns

0 Warschauer—Semiconductors & Trans., $6.50
City suvvvvaresrvnsriasseoesZone ... .State oooens

[0 Smith—Principles of Anatog Comput., $7.50
[ Kiver—Transistors in Radio, Television CORIPANT seeuieisis0sscoinsssisaaseseasiassassssseessss

and Electronics, $7.95

(J Truxal—Control Engineers’ Handbook, $18.50 I 6000000000000006000000000006000COB000000
For price and terms outside U. S., write McGraw-Hill Int'l.,, N.Y.C. F-10-9
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Ranges from a complete ex- |

missile system computers. Ratings
are: no-load speed, 3,000 rpm; stall
torque, 2.5 in. oz per minute;
weight, 14 oz; power input, 12.5
w. Acceleration at stall is twice
normal rate of servo motors of the
same frame size.
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Resistors
encapsulated

KELVIN ELECTRIC CoO., 5907 Noble
Ave.,, Van Nuys, Calif. Series EP
encapsulated precision wirewound
resistors have mounting designed
for quick interchangeability on
computer boards or where rapid
change of resistance values is re-
quired. Maximum resistance, to 25
meg; 0.5 w to 2.5 w; 400 to 1,200
v max.; temperature coefficient, =+
0.002/deg C; tolerance, to 0.05 per-
cent; size range 3 in. to 1 in. di-
ameter; mounting centers, 1.460 in.
to 3.085 in.
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Slide Rule
frequency response

BooONSHAFT AND FucHs, INC., Hunt-
ingdon Valley, Pa. This slide rule
provides a direct reading of ampli-
tude ratio and phase vs. frequency
of all the terms in a complex trans-
fer function. With one setting the
desired information is presented for
20 frequency intervals per decade
through six decades. There are 11
channels on the rule. One channel
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ENGINEERS
RESEARCH
OPPORTUNITIES

Aeronutronic, a new divi-
sion of Ford Motor Com-
pany, has immediate need
for computer engineers to
staff its new $22 million
Research Center in New-
port Beach, Southern Cali-
fornia. Here, you have all
the advantages of a stim-
ulating environment,
working with advanced
equipment, located where
you can enjoy California
living at its finest.

Look into these ground
floor opportunities in re-
search and development
work that is challenging
and exceptionally reward-
ing to qualified men.

POSITIONS NOW OPEN:

Systems Engineer

Magnetic Memory
Engineers

Communications
Engineefs

Digital Computer
Progrommers

Transistorized
Circuit Engineers

Logical Designers
Circuit Engineers
Mechanical Engineers
Optical Engineers

Qualified applicants are
invited to send resumes or
inquiries to Mr. R. E.
Durant, Aeronutronic, Box
NK-186, Newport Beach,
California.

Computer Operation
. AER

FORD MOTOR COMPANY

o Division of

Newport Beach
Santa Ana ® Maywood, California

ELECTRONICS + OCTOBER 16, 1959

ONUTRONIC |

holds a frequency scale covering six
decades from 0.001 to 1,000. Each
of the 10 remaining channels holds
a scale which represents one term
of the transfer function. Twenty-
four such function scales are fur-
nished.
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Slip Ring
and brush assembly

SLiP RING Co0. OF AMERICA, 5456
W. Washington Blvd., Los Angeles
16, Calif. Subminiature stable plat-
form slip ring and brush assembly
has 50 slip rings and 100 brushes
ball bearing mounted and packaged
in dust sealed housing 1.250 in.
long. Noise levels are maintained
below 50 uv; breakaway friction
level, below 50 gram cm.; maximum
temperature, 350 F; meets MIL-
5400A. Brushes are tuned to dif-
ferent resonant frequencies to in-
sure electrical continuity despite
vibration.
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Power Oscillator
400 cps

THE INDUSTRIAL TEST EQUIPMENT
Co., 55 E. 11th St., New York, N. Y.
Model 150-2 power oscillator sup-
plies 320 va of power at a fixed fre-
quency 400 ¢ps +=0.25 percent. Out-
put voltage is continuously vari-
able from 0-120 v for 2ach phase.
Displacement between phases is
maintained at 90 deg 1 deg. Fea-
tures include: less than 1 percent

blueprint §
or samples !
for
estimate

WIRE
FORMS

and

METAL
STAMPINGS

We'll prove that our high
speed production means
lower unit costs for youl

You'll save two ways— (1) the ini-
tial low unit cost made possible by
high speed machines; (2) precision
and quality control guarantees accu-
rate parts and performance.

STRAIGHTENING AND CUTTING
Perfect straight lengths to 12 feet.
.0015 to .125 diameter.
WIRE FORMS
.0015 to .125 diameter.

SMALL METAL STAMPINGS

.0025 to .035 thickness.

.062 to 3 inches wide.
Specializing in production of parts
for electronic, cathode ray tubes and

transistors.
Write for illustrated folder.
ART WIRE AND STAMPING
COMPANY

18 Boyden Place, Newark 2, New Jersey
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ANALYZE NOISE WITH
AN ALLISON FILTER

MODEL 420 FILTER

You can evaluate the amount of a noise
and its frequency characteristics with
an Allison Filter. You can make this
evaluation regardless of whether the
noise is continuous or intermittent, or
whether it has sharp peaks. Allison
Filters do not ring on transient noises.
This analysis can be very important in
testing equipment, preventing hearing
loss, and controlling harmful or irritat-
ing industrial noises.

420 FILTER SPECIFICATIONS [

Continuously variable frequency range from l
20 cps to 20,000 cps.

20 db attenuation in first octave. f
Passive network—no power supply.

No vacuum tubes.

Dynamic range, 120 db,

Impedance (m and out), 600 ohms.

Plug-in input-output transformers for other
impedances.

Maximum input for minimum distortion, 2 volts.
Low loss, approximately 2 db in pass band.

Low pass signals from DC to cutoff frequency.
Minimum band width approximately Y2 octave.
Size, excluding knobs and handle, 17" long,
5% deep, 8" high,

Loss db Typical band pass curve
0
10 A
" // \
=N [ [N\ I/
40 Ny l V
50 !
60 i
2 4 6.81 2 4 638
FREQUENCY

Write today for complete
| literature and prices
Allison
Laboratories, Inc.

14195 EAST SKYLINE DRIVE
LA PUENTE, CALIFORNIA

124

distortion and better than 1 percent
regulation from no load to full load.

Use of silicon diodes in the plate |

supply circuits reduces the heat dis-
sipated, and enables the unit to be
supplied in a relatively small en-
closure.
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Test Chamber
—100 F to +500 F

DELTA DESIGN ENGINEERS, INC.,
7460 Girard Ave., La Jolla, Calif.
Model 6545R rack mounted tem-
perature test chamber.
ume is 10 by 7 by 7 in.; height is
102 in. in standard 19 in. rack.
Direct reading thermostat auto-
matically controls temperature
within =2 F at any point from

| =100 F to 4500 F. Low tempera-

tures are attained by injection of
li~uid CO, through a solenoid oper-
a ed valve. A built-in heating ele-
meant provides high temperatures.
CIRCLE 243 ON READER SERVICE CARD

Power Supply
current regulated

MENLO PARK ENGINEERING, 711
Hamilton Ave., Menlo Park, Calif.
Magnetic control elements are used
in the RSS-1 power supply to pro-
vide smooth control of high cur-
rents as normally encountered in
twt focusing solenoids, A stabilized
feedback loop using Zener reference
diodes and a high gain d-c amplifier
are used to control the saturation
characteristics of a reactor trans-
former. Current range is 3.2 to 5.1
amperes d-c into a 20 ohm load.
Regulation is better than 2 percent
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Test vol- !
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COMPUTING
COMPONENTS

FROM

Librascope

A

S __ﬁg
Shaft-to-digital

encoders meet

T

rigid requirements

Librascope shaft encoders meet and
surpass rigid requirements of air-
borne analog-to-digital translation.
Shock, vibration and temperature
extremes do not affect their continu-
ous, noise-free operation.

THEY'RE DIRECT: A simple one-step
means of digitizing analog data.
THEY'RE RELIABLE: Multi-million
turns at high speeds with constant
contact resistance,

THEY'RE VERSATILE: 14 basic models
in wide range of capacities; special
function codes built-in to simplify
computer requirements,

For full details on Librascope
encoders write for Catalog E11-1

nrams LR

| ouTPUT MODEL TOTAL RESOLUTION |
i CODE NO. @ CAPACITY PER TURN
PARALLEL | 740 10 bits (1024) 1024
BINARY 743 13 bits (8192) 128
_(LINEAR) |
707 7 bits (128) 128 L
awi | 22| puses |
its d
(LINEAR) | 719 | 19bits (524,288) | 128
757% | 7 bits per quadrant®| 512
SE:A;LY 758 8 b'(t4 quadrandts) t 1024
Y t its per quadrant®|
(SIN-COS) (4 quadrants)
723 2,000 200
cooeRY | 72 20,000 200
DECIMAL 733 3,600 200
(8-4-2-1) 734 36,000 200
735 360,000 200
GRAY 708 8 bits (256) 256

@Al models available with internally mounted
isolation diodes for sequential multiplex.
ing applications.

tAvailable in hermetically sealed servo-
driven package as Models 757-S and 758-S.
*Including limit 1 and polarity information.

Sine and cosine functions generated simul-
t: ly and independently. One turn of

shaft generates 4 quadrants of information, s

A |
[
GENERAL |

PRECISION
COMPANY

d

IBRASCOPE

A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION
LIBRASCOPE, INC. Commercial Division
100 East Tujunga Avenue ¢ Burbank, California
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fur line variations of =10 percent
and load variation of =20 percent.
Ripple is less than 1 percent.
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Drum Head
precision machined

J. B. REA Co., INC., 2202 Broadway,
Santa Monica, Calif. The HD14-
64X is an all metal precision ma-
chined 64-channel drum head orig-
inally designed for use on a 4-in.
research laboratory drum. Track
width is 0.024 in. =0.0005 in.; track
spacing center te center, 0.0625 in.;
gap length, 0.0005 in.; maximum
deviation from head base to back of
any stack, =0.001 in.; and gap scat-
ter, =50 win.
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P-C Drafting Aids
nonstaining

By-Buk Co., 4314 W. Pico Blvd,,
Los Angeles 19, Calif. Black pres-
sure sensitive photographic tape
with clear non-staining adhesive in
widths from .. in. (0.015) to any
fraction of an inch in 15 and 60 yd
rolls, for making printed circuit
master layouts.
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Coatings
humidity proofing

CoLUMBIA TECHNICAL Corp., (61-02
31st Ave., Woodside 77, N. Y. A
series of HumiSeal coatings on
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“Ultraminiature Circuitry™ from Texas
Instruments Incorporated, Dallas.

Product of Dallas Brains in Electronics

Complete semiconductor solid circuits contained within, and as integral parts
of, tiny semiconductor material wafers, represent an approach to the ultimate
in miniaturizing electronic circuits for space vehicles, computers, and many
industrial applications. This brand-new advance in electronic progress is just
one of the recent “break-throughs” achieved by Dallas electronic research
effort, backed up by fast-stepping production organizations.

Brainpower and scientific initiative concentrated in the advanced research
luboratories of Texas Instruments, Varo, Collins Radio, Ling-Altec, Alpha
Corporation, and other Dallas-based companies are constantly expanding the
frontiers of the electronic industry — creating the new products which will
be the backbone of tomorrow’s business advances.

To Sell ond Service
— The Dollas Southwest
— The National Market

Offers Dependable
Business Climate

and Tangible
Competitive Advantages

Industrial Dallas, Inc.

Dallas' magnetism for brain-
Dept. E-1, 1101 Commerce St., Dallas, Texas

power,and its favorable environ-

ment for advanced scientific re-
search as typified by The Gradu-
ate Resedrch Center at SMU, are
major reasons why any company Name. . S

interested in electronics needs the

Please send me Facis on Dallas' Dependable Business
Climate,

full Dallas story before making i —— .
relocation or expansion plans. Address —
City Zone. State.
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MEET ED DelJONGH

Associate Editor, electronics
MARKET RESEARCH EXPERT

A graduate of Oberlin, BA, and Harvard
Business School, MBA, Ed DeJongh is the
researcher and analyst who is responsible
for “Market Research”, “Figures of the
Week”, sales estimates, sales forecasts,
marketing news, and developments in mar-
keting. Ed is constantly preparing for a
year-end statistical issue and forecast for
the following year. If you're not a sub-
seriber, if your subscription is expiring, if
you need market data in your work, fill in
box on Reader Service Card. Easy to use.
Postage free.

AT -
@ electronics
A McGraw-Hill Publication
330 West 42nd Street, New York 36, N. Y,
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MESSAGE FROM THE MOON

On April 16, 1959, a radio
signal was bounced off the
moon to formally dedicate
Eimac’s new multi-million dol-
lar plant in San Carlos, Cali-
fornia. Thrust into space in
Alaska by a high-power Eimac
klystron, the signal traveled to
the moon and was reccived at
the dedication site in San
Carlos in just two and one-half
seconds.

With this signal of things to
come, Eimac enters its second
generation asa leader in the de-
velopment and manufacture of
electron tubes, super-powered
klystrons and accessories.

ENGINEERING INGENUITY
CREATES ENGINEERING
OPPORTUNITIES AT EIMAC...

Vigorous development work on
power amplifier klystrons, reflex
klystrons, TWT’s and a wide variety
of negative grid tubes, plus rapidly
expanding production facilities to
meet the needs of our commercial and
military customers, have created prime
engineering opportunities in our San
Francisco Bay Area and Salt Lake
City operations. Engineers or physi-
cists with electron tube design or re-
lated manufacturing experience are
needed for these openings:

® Microwave Tube Development
Engineers (Electronic)

® Senior Microwave Engineers

® Tube Design Engineers
(Mechanical)

® Vacuum Tube Process
Engineers (Chemical)

® Manufacturing Engineers
(Mechanical or Electrical)

@ Industrial Engineers
® Tool Engineers
® Tube Production Engineers

In addition, a recently formed
Supporting Research Group has
created opportunities for PhD or
M.S.E.E. Scientists to bolster our

research activity involving micro- |

wave tubes and other power
generating devices.

If you would like to share in our
exciting growth and progress you are
invited toinvestigate your opportunity
with Eimac by writing Mr. M. B.
Shattuck, Dept. E, Eitel-McCullough,
Inc., San Carlos, California. (Your
letter will be treated in strict confi-
dence and will receive a prompt reply.)

For Chicago Interviews during National Electronics Conference
Telephone Mr. M. B. Shattuck in Chicago at Beverly 3-7388 or Beverly 3-7389

EITEL-McCULLOUGH, INC.

San ,Carlos, California
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polyurethane bases are especially
formulated for humidity proofing,
and also offer excellent weathering
and corrosion resistance to many
metal surfaces. Advantages in-
clude: single-component system,
room temperature cure, solderabil-
ity so that coated components may
be replaced nr repaired by simply
soldering through the coating with-
out necessity of its mechanical ov
chemical removal, excellent adhe-
sion. flexibility, and outdoor dura-
bility.
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Circuit Packs
light weight

RAYTHEON MFG. Co., Semiconductor
Division, 225 First Ave., Needham
heights 94, Mass. Circuit-Paks con-
tain semiconductor devices and
other components connected to pro-
vide desired circuits. Types avail-
able include bridge rectifiers, phase
comparators, diode switches, am-
plifiers, and flip-flops. Assemblies
are reliable, easy to use, free from
atmospheric effects, simplify equip-
ment assembly and reduce produc-
tion errors.
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Precision Meters
bifilar-suspension

GREIBACH INSTRUMENTS CORP., 315
North Ave., New Rochelle, N. Y.
Extreme sensitivity and ruggedness
characterize a line of precision
meters based on the use of the bi-
filar-suspension movement. Meters
are available in many models—mi-
croammeters, milliammeters, amme-
ters, millivoltmeters, voltmeters,
megohmmeters, multirange meters
to 23 ranges, and voltammeters for
current and voltage in the same in-
strument.

CIRCLE 249 ON READER SERVICE CARD
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Get out your pencil and help yourself to
electronics READER SERVICE

it's free—it's easy—
it's for your convenience

Use these handy READER SERVICE CARDS for more information on:
ADVERTISEMENTS—NEW PRODUCTS—LITERATURE OF THE WEEK

1—Circle the number on the postpaid
card below that corresponds to the
number at the bottom of Adver-
tisement, New Product item, or Liter-
ature of the Week selection.

2—INQUIRIES FROM FOREIGN COUN-
TRIES that are not mailed at least 10

days prior to the expiration date shown
on the card must be mailed directly to

the advertiser.

3—Please print carefully, as it is im-
possible to process cards that are

not readable.

FOR SPECIFIC ITEMS IN
MULTI-PRODUCT ADVERTISEMENTS

For more information on specific items
in multi-product advertisements, print care-
fully on the Reader Service Card below in
Box “A” the circle number of the adver-
tisement and the specific product(s) on
which you desire more information.

HOW TO SUBSCRIBE—
HOW TO RENEW YOUR SUBSCRIPTION
TO electronics

If you are not a subscriber, or if
your subscription is about to ex-
pire, to receive electronics regu-
larly, fill in the section “FOR
SUBSCRIPTIONS" on a card below.
Send no money, electronics will
bill you at the address indicated
on the Reader Service Card.

Correct amount of POSTAGE must be affixed for all FOREIGN MAILINGS

\

)

)

it .

| OCT. 16 » 59 electromcs e READER SERVICE CARD ® Piease Print Carefully | FOR SUBSCRIPTIONS:

) . (CHECK ONE BOX)

: cARD expires | Your Name Position :

d NEW [ RENEWA

i DEC. 16 o ?9 Company (]

! For';'Eorceing rasi;mns - {CHECK ONE BOX BELOW)

; : 3 Address DOMESTIC [ 3 yrs. — $12.00

' CIRCLE THESE NUMBERS WHEN INTERESTED IN ALL ITEMS SHOWN IN ANY ADVERTISEMENT 01y —$ 600

" 1 2 3 4 5 € 71 8 9 10 11 12 13 14 15 16 17 18 19 20 2 22 23 24

V2 27 28 29 30 31 32 33 3¢ 35 36 37 38 39 40 41 42 43 44 45 46 47 48 &9 so e CANADA 71 yr. — $10.00

i 51 52 53 56 55 56 57 58 59 60 61 62 63 64 65 6 67 €8 € 70 71 72 I3 T4 IS o bt FOREIGN 01y — $20.00

! 76 77 78 719 80 81 82 83 84 85 8 87 838 89 90 91 92 93 94 95 96 97 98 99 100 Sectlon .

| 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 A Product(s) manufactured:

' 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 13 144 1S 146 147 148 149 150 460 470

| 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 | 461 471 3
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NO PIGEONHOLES

In some industries a man is boxed off by his
title. In most fields, for example, a manage-
ment man won't talk the same language as a

design engineer.

The Electronics man, however, is not easily
pigeonholed. Whatever his title, whatever his

department, this engineering oriented man

influences the buying and specifying of elec-
tronic equipment.

electronics is edited to reach the important
areas of the electronics industry . . . the men who,
regardless of title, influence the purchase of
products, materials and service. This is why it
pays to advertise in electronics and electronics
BUYERS’ GUIDE.

The Electronics man “buys” what he reads in

eiectironics /

A McGraw-Hill Publication

330 West 42nd Street, New York 36, N. Y. ﬂBP

FIRST CLASS

PERMIT NO. 64

BUSINESS REPLY MAIL (SEC. 34.9 P.L&R)

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

NEW YORK, N. Y.

RIETE
6¢ Postage Will Be Paid By —
ELECTRONICS i
Reader Service Dept.
330 West 42nd Street T
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New York 36, N. Y.



electronics
READER

SERVICE
CARDS

___have increased the flow
of product and service
literature to readers.

_..have helped increase
manufacturers’ sales.

Reader Service Cards have
been provided to get quick and
easy information on products.

Avail yourself of this Service
to get all the information you
need.

Manufacturers are cooperafing
wholeheartedly with the Serv-
ice to supply information
promptly.

A McGRAW-HILL PUBLICATION
330 WEST 42nd ST,

NEW YORK 36, N. Y

ELECTRONICS - OCTOBER 16, 1959

VIBRATION

Analysis problems on precision mechanisms used in stable
platforms have created staff openings with the outstanding
Inertial Guidance group in the country. Address your letter
to Mr., C. T. Petrie, Manager, Research & Engineering Staff,

EXECUTIVES...
“gite-see’’
INDUSTRIAL COLORADO

~

@® Discover how your company can profit
positively in Colorado. a
Learn why Colorado has become "the
State that more than meets your site
requirements.

® E the doct ted facts on Colo-
rado’s great wealth of Monpower, Ma-
terials, Markets.

@® See why Pleasont Living, a product of
Colorado’s magic climate, is such @
valuable benus to industry.

This revised-to-the-minute booklet portfolio,

“industrial Colorado,” presents an informa-

tive, concise analysis of the opportunities

awaiting new and expanding industry in

Colorado.

WRITE FOR YOUR COPY TODAY!

Py CoLoraDO

DEPARTMENT OF DEVELOPMENT

63 STATE CAPITOL BLDG., DENVER 2, COLO.
Your inquiry will be held in strictest confidence,

CIRCLE 163 ON READER SERVICE CARD

LITTON INDUSTRIES Electronic Equipments Division
Beverly Hills, California

“ELECTRICAL
COIL WINDINGS

e Encapsulated
Bobbin
Paper Interleave
Cotton Interweave
Form Wound
High Temperature

Send us your coil speci-
fications for quotation.

TRANSFORMERS MADE TO ORDER

THE DANO ELECTRIC
COMPANY

MAIN STREET ¢ WINSTED, CONN.

CIRCLE 129 ON READER SERVICE CARD



| Literature of

MATERIALS

[} [}
v I b r at l n g Aluminum Clad Copper Wire.

- Sylvania Electric Products Inec.,
c a p a c I t o r s Warren, Pa. A technical booklet,

“Aluminum Clad Copper 409" de-
scribes a high conductivity wire
recently developed for high tem-
perature magnet wire and a vari-
ety of applications in aireraft,
missiles and high-speed industrial

equipment.
CIRCLE 270 ON READER SERVICE CARD

COMPONENTS

R-F Interference Filters. Fil-
tron, Inc, 10023 W. Jefferson
Blvd,, Culver City, Calif., has com-
piled a 350-page catalog which
carries design and engineering
data as well as product informa-
tion on interference suppression
devices for electronic equipment.

CIRCLE 271 ON READER SERVICE CARD

Frequency Detector. Airpax
Electronics Inec., Seminole Divi-
sion. Fort Lauderdale, Fla. Bul-
letin F-25 describes the Magmeter,
a frequency detector delivering a

A vibrating-reed type capacitance
modulator for use in measuring

currents as low as 10-1¢ amperes. d-c output voltage proportional to
tability f input frequency.

Long term stab lity for CIRCLE 272 ON READER SERVICE CARD

process control. Drift +-0.2

millivolts per daY,. Syvnchros, Servos. Ketay Depart-

non-cumulative. . : ment, Norden Division, United

Aircraft Corp.,, Commack, L. I,
N. Y. An illustrated 170-page cat-

alog of synchros, servo motors,
[———“ '_'_“I' ~|l servo amplifiers, resolvers, rate

| | gvros and potentiometers contains
BASIC CIRCUIT L“m__IJ specifications and outline draw-
I ings of 200 unlts. Included are
- 4 : —o details on synchros manufactured
A to the newest MIL specs (MIL-S-
20708A).

CIRCLE 273 ON READER SERVICE CARD

STEVENS

INCORPORATED EQUIPMENT

A R N o L D BWO/TWT Power Supply. Poly-

Y ' : technic Research & Development

4 Co., Inc., 202 Tillary St., Brooklyn

QUALITY SINCE 1943 - 1, N. Y. A recent issue of “New

. | , g v From PRD” describes the type 813
MALALASEE R U 7 ELKINS ST., SOUTH BOSTON 27, MASS.

I universal bwo/twt power supply
& z X T S/A7 which powers and modulates back-
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the Week

ward wave oscillators, backward
wave amplifiers, voltage tuned
magnetrons, and traveling wave
amplifiers.

CIRCLE 274 ON READER SERVICE CARD

Tape Control Positioning. Jones
& Lamson Machine Co., Spring-
field, Vt. Description, chief advan-
tages and applications of tape
control positioning are contained
in an illustrated booklet.

CIRCLE 275 ON READER SERVICE CARD

Control Chassis. Datex Corp.,
1307 S. Myrtle Ave., Monrovia,
Calif. Rapid acquisition of data
and its retention and translation
are key features of a control chas-
sis described in bulletin No. 111.

CIRCLE 276 ON READER SERVICE CARD

Centrifugal Blowers. Air-Marine
Motors, Inc., 369 Bayview Ave,
Amityville, L. I, N. Y., has pub-
lished a 12-page catalog on its cen-
trifugal blowers illustrating typi-
cal single blower units.

CIRCLE 277 ON READER SERVICE CARD

Power Supply. Electronic Meas-
urements Co., Inc., Eatontown,
N.J. Data sheet 3070 describes the
Regatron model 2-212A, a dual
power supply for transistors.

CIRCLE 278 ON READER SERVICE CARD

Portable Analog Computer. Elec-
tronic  Associates, Inc., Long
Branch, N. J. Bulletin AC934 de-
seribes the PACE TR-10 transis-
torized, desk-top analog computer.

CIRCLE 279 ON READER SERVICE CARD

FACILITIES

Facilities Brochure. General
Machine Products Co., Inc., Old
Lincoln Highway at Pennsylvania
Turnpike, Trevose, Pa. A brochure
describes the company’s facilities
for the manufacture of: special
machinery, tools, communications
equipment, controls, aircraft com-
ponents and subassemblies, elec-
trical -and electronic equipment
and subassemblies, and precision
parts of all types and sizes.

CIRCLE 280 ON READER SERVICE CARD
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h:: CURRENT GAIN

COLLECTOR CURRENT Adc

Solid line indicotes the low beta fall-off of one of the new Bendix fransistors os compared fo that of an ordinary transistor.

NEW BENDIX HIGH GAIN
INDUSTRIAL POWER TRANSISTORS
OFFER FLATTEST BETA CURVE

Now available—a new series of power transistors with the flattest beta curve in the
industry, made possible by an exclusive Bendix process. This new series has very
high current gains—up to 200 at 3 Adc—and a 10 ampere peak current rating.
Featuring ten-amp performance at a five-amp price, the 2N1 136,A,B; 2N1137,A,B;
and 2N1138,A,B serics provide:
LOW BETA FALLOFF ——————» LESS ORIVE ANO LESS OISTORTION
LOW SATURATION RESISTANCE —» GREATER CIRCUIT EFFICIENCY

VOLTAGE BREAKOOWN RATINGS ——— > ELIMINATION OF BURN-0UT
CURRENT GAIN MATCHING ——— > OPTIMUM CIRCUIT PERFORMANCE

Ideally suited for use in static convertors and regulators, these powerful transistors
also have numerous applications in relay replacements and drivers for relays, magnetic
clutches, solenoids and other loads requiring high current. In addition, their extremely
high current gain and excellent hFE linearity make them the most practical and
efficient television vertical output amplifiers.

For complete information, contact SEMICONDUCTOR PRODUCTS, BENDIN AVIATION
CORPORATION, LONG BRANCH, NEW JERSEY.

W est Coast Sales Office: 117 E. Providencio Avenve, Burbank, California
Midwest Sales Office: 4104 N, Harlem Avenue, Chicago 34, lllinois
New England Sales Office: 4 Lloyd Road, Tewksbury, Massachusetts

Export Sales Office: Bendix International Division, 205 E. 42nd Street, New York 17, New York
C dian Affiliate: Computing Devices of Canada, Ltd., P. O. Box 508, Ottawa 4, Ontario, Canada.

oo &onk” Division ‘am’/

AVIATION CORPORATION
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PLANTS AND PEOPLE

?

For Ashley, free enterprise

FREE ENTERPRISE AWARD for Horatio Alger-type success in electronics
goes this year to Harry Ashley, energetic and ebullient president of Elec-
tronic Instrument Co. Kitmaker Eico is one of very few electronics firms
whose main trading point is that customers do the work.

Harry Ashley, born in Brooklyn in 1912, has never really left home.
He went to Brooklyn College at night, studying the physical sciences while
he made his living as a radio serviceman. Even then, in the middle of
the depression, he was an independent operator—a phrase that accurately
describes him today.

He left college to sell aircraft insurance, and used to puddle jump all
over the eastern seaboard to service his accounts. He got his own pilot’s
license in 1941, but the outbreak of the war put it and his insurance busi-
ness on the shelf.

In the closing days of the war, during idle time at his Navy job, he
planned on breaking into the instrument business, but he quickly found
out that without experience he couldn’t get a materials priority. He was
able to make kits, however, and after the war he sank all of a $4,000 nest
egg into that line.

At first he operated on a shoestring, buying up surplus parts, designing
and assembling the kits himself, merchandising them among the jobbers
on New York’s Cortlandt Street, even delivering them in an old ’32
Plymouth. Gradually the kits caught on—‘principally,” he figures,
“because the radio serviceman likes to know his test equipment inside
out. He doesn’t mind building it himself; it gives him a surer feeling
about it, because he gets intimate knowledge of its theory, parts and
maintenance.”

Since then Eico has expanded into hi-fi and ham gear, has lately been
selling transistorized kits. Engineering plays a big part in the firm;
as Ashley says, “you’ve got to design around the fact that fairly inexpert
people will put these things together.”

Pipesmoker Ashley was married in 1937, has three daughters. He
loves the outdoor life, lives his summers in the pool, on the golf course
or on his motorlaunch—in which, incidentally, he tests marine electronic
gear out on Long Island Sound. He builds his own home equipment, of
course, including his ham station K2UVY. He’s a good fisherman, too—
a 60-1b sailfish caught off Florida adorns the wall of his informally
appointed office.

With a raft of outlets for his own bouncing energy, he is quick to point
out that “kit-building is a relief from tension,” thinks this factor is just
as important to Eico's success as the low cost of the kit compared with
preassembled gear.

132

IRE Conference
Set for Atlanta

THE FOURTH IRE Instrumentation
Conference and Exhibit sponsored
jointly by the Atlanta Section IRE
and the Professional Group on In-
strumentation will be held at the
Atlanta Biltmore Hotel on Nov. 9,
10, and 11. There will be six ses-
sions featuring symposia on re-
liability, measurements, data
gathering and display, nuclear in-
strumentation, semiconductor ap-
plications, and missile and satellite
instrumentation.

New products of more than 100
manufacturers will be shown in the
accompanying exhibits.

For information describing the
28 papers to be given, the exhibits,
and program, contact B. J. Dasher
in care of the School of Electrical
Engineering, Georgia Institute of
Technology, Atlanta, Ga.

Jipp Becomes
Ampex V-P

JOHN JI1PP, Ampex Instrumentation
Division’s manager since 1957, has
become a vice-president of the cor-
poration. He is one of five men
newly elevated to this rank by the
board of directors of the magnetic
tape recording firm at a recent
quarterly meeting.

Jipp joined Ampex Corp. in 1953
as instrumentation sales manager,
and upon the creation of a separate
Instrumentation Division in 1954,
he was designated marketing man-
ager of the new group.

The other men affected are Neal
K. McNaughten, manager of the
Professional Products Division;
Herbert L. Brown, manager of Am-
pex Audio, Inc.; Walter T. Selsted,
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 Electronics Buyers’ Guide
~-and Reference-issue i
acgcurale, complete, authentic... f’
AT R g =\ . A’ | .
g ‘

’ e Yypocronlon of
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stactrorucs BUYERS GUIDE

For nineteen years, firms in the clectronics industry have made direct contributions
to the accuracy, completeness and authenticity of the BUYERS’ GUIDE.

Recently, the staff of the BUYERS' GUIDE decided to award plaques to cxpress
appreciation to those in the industry who had made direct contributions to improve
the product listings. The photograph above represents a few of the awards that
have been made.

electronics Thcl u\;arding }of the plaques is but one ind}icutic;n of howlthe BﬁYl::RS’ GchllD’E
evolved over the years...a cooperative effort between the pub ication and the
BUYERS' GUIDE

REFERENCE ISSUE industry it serces.
and | |
Only through years of cxperience can a buyers' guide reflect the needs of an

industry as complex and dynamic as electronics . . . onc more reason why the
CT= BUYERS’ GUIDE is the ONE accepted product and data book in the field.

‘ PRODUCTION ____———— .@

Published mid-year as the 53rd issue of electronics

A McGRAW-HILL PUBLICATION
330 WEST 42ND STREET, NEW YORK 36, N.Y.
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[
director of research; and John M.
Leslie, manager of Orr Industries,
Inec.

COLUMBUS
ELECTRONICS
CORP.

DOUBLE
DIFFUSED
SILICON
RECTIFIERS

Harbison Joins
Lear, Inc.

RICHARD W. HARBISON has joined
Lear, Ine., Santa Monica, Calif., as
assistant to the executive vice presi-
dent. He was formerly vice presi-
dent of eastern operations with
Cook Electric Co., Chicago, Il

His initial assignment with Lear
will be the expansion of the com-
pany’s research and development
and service activities.

STUD
0P HAT INSULATED

Now . . . an exfensive line of high
performance, harmetically sealed, sili-
con power rectifiers UP T0 35 AMPS.
JEDEC types exceeding MIL specifica-

fions. NEW

SINGLE unit VERY HIGH VOLTAGE silicon
rectifiers exhibiting these desirable
characteristics . . .

HIGH
VOLTAGE
up to 2000 PIV

Low
FORWARD DROP
1.5 Volts, DC

EXTREMELY
LOW LEAKAGE
1 MR

FORWARD
CURRENT
up to 20Amps.

NEW

INSULATED STUD silicon rectifiers
offering these quality features. ..

¢ Simplify mounting

* Saves assembly parts & costs
* Obtain efficient heat transfer
* Give greater design flexibility

AVAILABLE UP TO 10 AMPS PER UNIT AND
UP TO 2000 VOLTS PIV.

Kidde Promotes
R. A. Cline

ROBERT A. CLINE has been named
staff assistant to Paul D. Eberhardt,
vice president of Kidde Ultrasonic
& Detection Alarms, Inc., Clifton,
| N. J. In his new position he will

WRITE FOR FULL DETAILS

(OLUMBUS ELECTRONICS CORP.
1010 SAW MILL RIVER RD., YONKERS, N. Y.
YOnkers 8-1221 « TWX-Yonkers, NY-1369
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PLUGS &
SOCKETS

500 SERIES
pwam

Luality

o

P-506-CE
Plug with Cap

For 5,000 Volts 25
Amperes per Con-
tact Alterable by
circuit  Character-

LA A

$-506-DS
Socket with

deep brackets istics.

Socket contacts phosphor bronze knife-
switch type, cadmium plated. Plug contacts
hard brass cadmium plated 2, 4, 6, 8, 10,
and 12 contacts. Plugs and sockets polar-
ized. long leakage path from terminal, and
terminal to ground. Caps and brackets,
steel parkerized (rust proofed). Plug and
socket blocks interchangeable in caps and
brackets. Terminal connections most access-
ible. Cap insulated with canvas bakelite.

Write for Jones BULLETIN 22
for full details on line.

Howanp B. JoNEs DivisioN
CINCH MANUFACTURING COMPANY
CHICAGO 24. ILLINOIS

DIVISION OF UNITED-CARR FASTENER CORY?

CIRCLE 155 ON READER SERVICE CARD

14O

ULTRAMICROWAVE®
e T EQUIPMENT

: BY N@&
@ 7

—at works
—t’s accurate

—1t’s available

Complete data on request

[DE ORNAY[ €38 BONARD! |

DE MORNAY- BONARDI

780 SOUTH ARROYO PARKWAY o PASADENA, CALIF.

“TRADE MARK De Mornay-Bonardi
for its millimeter wave equipment

CIRCLE 156 ON READER SERVICE CARD
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be responsible for the coordination
of research and development, new
products, sales, sales promotion,
sales research and engineering.

Cline joined Kidde in 1958, and
has worked in product sales and
new product development. Previ-
ously he was associated with Sound-
ings, Inc., of Stamford, Conn., and
held the post of experimental di-
rector,

Elect Runyan
R&D V-P

RAYMOND A. RUNYAN is the newly
elected vice-president of research
and development of Data-Control
Systems, Inc., Danbury, Conn. He
is one of the original founders of
the company.

In his new post, Runyan will be
responsible for the company’s en-
larged research activities in telem-
etry and associated fields.

News of Reps

Appointment of Engineering Serv-
ice Co., Kansas City, Mo., as manu-
facturers’ reps for the Amerelay
Corp., New Hyde Park, N. Y., is
announced. ENSCO, with branches
in Wichita and St. Louis, will cover
the territory that includes Mis-
souri, Kansas, Nebraska and
southern Illinois.

Chemtronics Inc., Brooklyn, N. Y.,
names two West Coast manufac-
turers’ rep firms. Mark R. Mark-
man Co. of Los Angeles will cover
Arizona, southern California, and
southern Nevada. William Logan
of Daly City, Calif.,, will handle
sales in northern California.

Freed Transformer Co., Inc., Brook-
lyn, N. Y., announces appointment
of Conway Electronic Enterprises
of Toronto, Ontario, as its sales
agent in Canada.

E. S. “Mike” Needler has been ap-
pointed sales agent for the state
of Indiana by the William Brand
& Co., Inc., of Willimantic, Conn.
Needler will handle the complete
Brand line of Turbo wires, cables
and insulating tubing for the elec-
tronics and electrical industries.
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Why it pays to use

i \N/‘ATIQ'NAI. Molded Activated

in sealed

carbOH Getters electronic relays
A

Instrument Life
is extended

by adsorbing vapors gener-
ated during normal instru-
ment operation from wire
insulation, organic plasti-
cizers and residual sol-
vents which might carbon-
ize on the contact points,

Manvufacturing
Costs are lowered

by eliminating the need
for special insulations and
also by reducing the need
for ““baking-out.”

FOR NATIONAL CARBON COMPANY

DETAILS WRITE Division of Union Carbide Corporation
1300 Lakeside Avenue, Cleveland 14, Ohio ~—

‘‘National’* and *‘Union Carbide'* are registered trade-marks of Union Carbide Corporation.
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 AlOY
POTENTIOMETER
WRE

Potentiometers wound with our
#479 Platinum Alloy Wire
have exceptionally low noise
level, even after extended
periods of shelf life . . .

They can be depended upon for
excellent wear characteristics.

SIGMUND COHN core.

121 SOUTH COLUMBUS AVENUE,
MOUNT VERNON, N. Y.
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PERMANENT

MARKING

TRI MARK will permanently mark ANY surface—
rough or polished—metal or textile—hot or cold.
Temperature range —° F. to 300-400° F. Resists
dyes, most acids, alkalis, oils, and weather. Suc-
cessfully used in every industry under all condi-
tions. Write on a company letterhead for FREE
sample (state color) and complete information,
colors available and price list.

TRI MARK—the Ball Point Tube of color for Better,
faster, and more Economical Marking on ANY surface
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EXCLUSIVE
STAINLESS HARDENED
HEAT-TREATED

STEEL TIP p

TRI-CHEM., INC.

DEPT, EL. WEST ORANGE, N. J.
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MEET ROLLY CHAREST

Associate RESUME:

Editor (‘har«-.\;t.‘ Rnl;}nd J.,

> Boston University, BS
electronics i, journalism. Formerly
New England editor for

eleetronies. Navy sonar-

man. Writer, reporter,

editor for Lynn Item,

" = Boston Globe, Boston
Traveler. Won a New

England Associated
Press (AP) award in 1955 for writing feature
articles in the major city newspaper class.

PRESENT OCCUPATION:

Rolly Charest supports Managing Editor Jack
Carroll for editorial content accuracy and expedit-
ing putting each weekly issue to bed. Rolly reworks
headlines for greater readability, is involved in
makeup, and helps polish editorial content. Rolly’s
across-the-board background assures you accuracy
in the face of journalistic pressuves; articles in this
week's issue that could be held over to the next
deadline, but are not. The readers’ interests come
first!

REFERENCES:

If you're not a subscriber, if your subseription is
expiring, if you will miss exciting features “in-the-
works” by electronies 26-man staff, fill in box on
Reader Service Card. Basy to use. Postage is free.
electronics © @

A McGraw-Hill Publication « 330 W. 42nd St., New York 36

COMMENT

Magnetic Pickups

In the course of preparing my
university examination paper, prob-
lems (in the area of magnetic-
pickups) arose to which I did not
succeed in finding any satisfactory
explanation in the Hungarian tech-
nical literature known by me. 1
found a short desecription on the
subject in your magazine which was
of great help to me. It appeared
on p 156 of your Sept. 1, 1957, issue,
under the title ‘“Magnetic Field
Pickup Follows Buried Cables,” by
Roger R. Webster and James M.
Carroll.

My request is that you kindly
give me some information about
the iron-core pickup coil of the
equipment, as I did not find in this
description the data 1 need. 1 would
ask that you send me, if possible,
some drawings showing me the
diagram of the iron-core pickup
coil, and let me know on what
theoretical or mathematical princi-
ples the construction of the coil
is based, considering that the varia-
tions in the magnetic field induc-
ing response are not even sine-
shaped . . .

LosoNCzY LAJos
DUNAKESZI, HUNGARY
We get letters from all over of

| this nature, which we generally

refer to the authors involved.
Author Webster sent reader Lajos
a careful explanation, including
circuit diagrams and mathematical
formulations, from which we quote
only a part:

... The core was a ferrite ma-
terial (General Ceramics type Fer-
ramic “Q” with toroidal permea-
bility of about 100). The size of
the core was about }-in. diameter
by 6 in. long. The coil was about
400 turns, two layers, wound nearly
the full length of the core.

Although the magnetic field was
not sine-shaped, we were interested
in only the fundamental component,
since the harmonics were largely
rejected by the tuned amplifier.
Thus, for practical purposes, we did
consider the field to be sinusoidal
with an amplitude calculated from
the known amplitude of the square
wave.

The design of the coil was in-
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No quicker, more accurate

way to get information on

PRODUCTS and SERVICES
than s

electronics
BUYERS’
GUIDE

keep it
at your
fingertips!

o
electron ics
BUYERS' GUIDE

fBp

A McGRAW-HILL PUBLICATION
330 WEST 42nd ST. NEW YORK 36, N. Y.

electronic
EQUIPMENT
DISTRIBUTORS

AUTHORIZED
DISTRIBUTORS
of

TUBES & EQUIPMENT
IN CONNECTICUT

BOND RADIO SUPPLY, INC.

439 W. MAIN ST.

WATERBURY, CONN. e Plaza 3-1184
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ATTENTION PURCHASING
AGENTS . . .

The distributor advertisers in ELEC-
TRONICS are prepared to help you
They dis-
tribute equipment and components

fulfill your requirements.

for the country’s leading manvufac-

turers . . . call them . .. and when

ordering or seeking information

please mention Electronics.

VPPN NSNS NSNS NN NP NSNS NSNS NSNS NSNS
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tegrated into the overall design of
the equipment. We were required
to deliver a certain output from
the amplifier when a coil was placed
a certain distance from a wire
carrying a certain current. In ad-
dition, the amplifier input im-
pedance was to be 10 ohms. Other
requirements were placed on size
and weight.

Our problem was to maximize the
coil output . . . The optimum wind-
ing was determined experimentally
by winding several coils, loading
the coils with 10 ohmg, placing them
on a core in the magnetic field, and
plotting voltage output as a fune-
tion of number of turns . . .

ROGER R. WEBSTER
TEXAS INSTRUMENTS
DALLAS

Parametric Amplifiers

I am a graduate in mechanical
engineering now serving my obli-
gated service in the Navy as elec-
tronics officer on a destroyer. Some
time ago I took a subscription to
ELECTRONICS in order to become
better acquainted, broadly, with the

| field in which I am working. I have

found that ELECTRONICS not only
keeps me abreast of the general
field of electronies, but it has also
imparted to me much useful infor-
mation of a technical nature which
allows me better to do my job.

1 have read several articles on
parametric amplifiers and I think

| T have a sketchy idea of what they

|
|

are and how they work. However,
I would like to know what their
capabilities and limitations are
specifically. From what I have read
it appears to me that the Navy
could increase the life and quality
of its radar equipment in the fleet
by using better designed, lower
noise receivers than they now have
installed. This would not only in-
crease the detection capabilities of
the radar, but would probably cost
the American taxpayer much less
than complete redesign and replace-
ment of material . . .

Davip L. DAvIDSON
USS GEARING
c/o0 FPO, NEW YORK

We sent Ens. Davidson what in-
formation we had at hand and
silently wished him luck.

ADVERTISEMENT

On the Market .

Coincidence Indicator

saves circuit components
The KP-150 is a subminiature tube
tube

transistor monitor service, which elim-

glow-discharge indicator for
inates over a dozen other circuit com-
ponents for coincidence applications;
acts as an “and” gate; indicates. Its
output may be used as a control, e.qg.,
to close a relay. The KP-150 operates
(glows) only when two coincident, low
voltage signals are applied to its dual
grids. This tube is specifically designed
for transistor monitor service, and re-
quires very low signal voltage and
currents, thus preventing
loading of the test circuit.
The KP-150 operated, with
AC on the anode, is grid-
controlled, that is, will
conduct (glow) when a
grid signal is present,
and is off when the sig-

nal is removed.

For “memory” applica-
tions, the KP-150 may be
used with DC anode sup-
ply. In this case, the op-
eration is that of a
conventional thyratron.

The tube remains on

{(glow) until the anode
current is interrupted,
thus providing an electri-
A bright,

“ball-of-fire” discharge provides ex-

cal memory.

ceptional visual indication which fills
the tip of the tube, indicating in areas
of high ambient light without special
masking. No special mounting orienta-
tion is needed, as the tubes may be
viewed from any angle. The KP-150
For

con-

is in production and in stock.
further details, data sheets, etc.,
tact KIP ELECTRONICS CORPORA-
TION, DEPT. 911, BOX 562, STAM-
FORD, CONNECTICUT.
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EMPLOYMENT OPPORTUNITIES

Engineers

At Norden Laboratories... § |
there’s more than tfalk about &
Advanced Programs, there are °
challenging complex problems

heing solved regularly...

Our wWIDELY diversified programs in advanced areas require men 4
with solid engineering backgrounds who by employing a sound \
business approach, can get a job done. Norden is an ‘“engineers’

company.” Here you can work with modern equipment on many

important projects. You will be associated with top men in the

precision electronics field and have available a strong force of

support personnel. Norden’s management knows and appreciates

good engineering and understands the problems engineers face

working in complex areas.

There are career openings at two fine locations —
White Plains, New York and Stamford, Connecticut —
for capable, creative men at all levels of experience:

Section Heads
MICROWAVE & ANTENNA of the advanced programs
AIRBORNE RADAR RECEIVER now under way:

SONAR DEVELOPMENT IN

. . P it T o
Project Engineers - o

These are some

*NO

INERTIAL PLATFORMS

MILITARY TELEVISION

GROUND SUPPORT & TEST EQUIPMENT
RADAR & INDICATOR DISPLAYS

Systems Engineers

RADAR & TELEVISION

FIRE CONTROL * NAVIGATION
SYNTHESIS & ANALYSIS
GUIDANCE & CONTROL

ASW SYSTEMS * SERVO ANALYSIS

Circuit Development Engineers
VIDEO & CRT DISPLAYS

RADAR TRANSMITTERS AND RECEIVERS
TRANSISTOR PULSE CIRCUITRY
Equipment Design Engineers
MISSILE & AIRBORNE TELEVISION
AIRBORNE RADAR & FIRE CONTROL
ADVANCED PRINTED CIRCUITS
MICROMINIATURE ELECTRONICS
Quality Assurance Engineers
RELIABILITY ¢ STANDARDS
ENVIRONMENTAL TEST
COMPONENT EVALUATION

AN/ASB-7 Bomb-Nav System

3-Dimensional Terrain Presentation
for Low-Flying Aircraft

Meteorologcal Radar

o
-

+

Automatic Tracking TV Theodolites

Inertial Navigation Systems

.l T » SATURDAY & EVENING INTERVIEWS ARRANGED «

ol Send resume to:

DEN -

Technical Employment Manager

HOME OF THE MESA TRANSISTOR

Keep a sharp eye on your professional horizon
— look into the career opportunities offered
by Motorola’s fast-growing, fast-moving Semi-
conductor Products Division. Inmediate open-
ings for junior and senior personnel:

IN MARKETING: Sales Engineers e District
Managers e Contract Administrators
Product Planners  Applications Engineers

IN RESEARCH AND PRODUCTION: Electronic
Engineers » Mechanical Engineers e
Physicists -Chemists « Quality Control
Engineers ¢ Process Engineers ¢ Project
Engineers « Reliability Engineers

The working climate is as attractive as the
living climate in this famed “Valley of the
Sun” resort area.

Warm, dry and sunny the year around. .. plus
countless recreational activities for leisure
fun. Salaries commensurate with your abilities
and experience . . . plus unlimited opportunity
for advancement.

Investigate Motorola! Send complete resume
in confidence to

Mr. Vernon Sorenson

MOTOROLA, INC.

Semiconductor Products Division
5005E East McDowell, Phoenix, Arizona

NORDEN LABORATORIES

NORDEN DIVISION OF UNITED AIRCRAFT CORPORATION M

SEMICONDUCTOR PRODUCTS DIVISION

MOTOROLA

121 Westmoreland Avenue — White Plains, New York

Within driving distance of entire New York — New Jersey Metropolitan area
Stamford, Connecticut

White Plains, New York MESA TRANSISTORS ~ SWITCHING TRANSISTORS
POWER TRANSISTORS SILICON RECTIFIERS

AUDIO TRANSISTORS  SILICON ZENER DIODES
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Acliievement in Aclion
«f Avco. .. /oa

SCIENTIST

AND

ENGINEER

Achievement is habit at Avco!
A leader in the field of
atmospheric re-entry, Avco is
now providing significant
contributions to basic and
applied research in Space and
Missile Technology.

Supervisory, Senior and Junior positions
are available in these areas:

» ELECTRGNICS
MATHEMATICS

PHYSICS AND CHEMISTRY
COMMUNICATIONS
MATERIALS

FLIGHT TEST ENGINEERING
DESIGN ENGINEERING
PRODUCT ENGINEERING
AERODYNAMICS

APPLIED MECHANICS

THERMODYNAMICS AND
HEAT TRANSFER

Attractive working environment outside

of metropolitan Boston. The large, fully
equipped, modern laboratory is close
to Boston educational institutions and
cultural events. The division offers a
liberal educational assistance program
for advanced study.

Forward your inquiry to:

Mr. Richard Rubino
Scientific and Technical Relations
Dept. E-10.

Veco

Hesearch & Advanced Jevelopment
201 Lowell St., Wilmington, Mass.
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EMPLOYMENT OPPORTUNITIES

ENGINEERS

What
we mean by

RESEARCH

at the G.E. Electronics Laboratory

...and why this concept is so fruitful
in valuable findings and

individual achievement

Any problem — chosen from the entire field of elec-
tronies — that becomes of interest to the Laboratory is studied
simultancously from all relevant teehnical anules, by special-
ized professional groups. The men in these groups maintain
direet contact with each other, exchanging information on all
phases of a program.

Current instances of this stimulating professional
interaction at the Laboratory are the programs for developing
radically new radar techniques including the application of
electronically seanned antennas and parametrie and muser type
low noise amplifiers. Scientists and engineers of many Lahora-
tory groups from the materials, devices, circuits, equipments,
and systems points of view will make important contributions
to these efforts. Such programs will lead to the development of
significant improvements of the data handling capacities of
complex radar systems.

Significant progress in these and other programs is
regularly covered in formal and informal conferences and in
technieal reports eirculated to all groups. Representative re-
port titles listed below indicate how far-reaching age the inter-
acting investigations involved:

Ferrite Materiais for Fundamentat Radar Sensaors
Microwave Frequencies Limitations of for Reconnaissance
by J. B. Linker and External Noise Satellites

I.C. Rothenbery by H.H.Grimm by . R. Dickey, Jr.
Parametric Converters MASER work in the Binary Asynchronous
and Amplifiers Etectronics Laboratory Multiplex Systems
by C. 8. Kim bu (7. K. Wessel by K. A. Reibert
Multiple Frequency On a Theory of An Electro-Opticai
Parametric Devices Boolean Functions Shift Register

by H. Hxsu hy S.B. Akers byT.E. Bray

Laboratory-wide Integration of varied talents is
credited by seientists and engineers here with eontributing sig-
nificantly to their professional accomplishments and personal
development. It is also valued as a prime ingredient in the con-
tinuing intellectuunl appeal the Professional Statl finds in the
Laboratory’s diverse R & D undertakings.

PROFESSIONAL OPPORTUNITIES AT ELECTRONICS LAB
The Electronics Laboratory cngages in applied research and advance
development covering the entire ficld of electronies. Move than 70 per-
cent of the Professional Staff have advanced degrees. Openings for
PhD's and experienced MS men exist in the following areas:
Solid State Materials + Solid State Devices » Network Synthesis « Advanced
Circuitry « Efectron Devices « Communication Theory - Recording Devices *
Display Techniques - Light Optics « Electron Optics « Radar Techniques -
Antennas « Microwave Devices

For further information about current openings in any
of the above areas, contact Mr. Robert F. Mason, Dept. 69 WO

ELECTRONICS LABORATORY Located at Electronics Park

GENERAL &B ELECTRIC

Syracuse, New York
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EMPLOYMENT OPPORTUNITIES

CHALLENGING ASSIGNMENTS made possible by project diverslf'coﬁon.

ELECTRONIC ENGINEERS
STAVID

offers all 3 most important position considerations:

CAREER OPPORTUNITIES based on solid, long-term growth .
TOP EARNINGS fully commensurate with experience .

B RADAR SYSTEMS DESIGN
ENGINEERS

Experience in design, development & analy-

sis oiunrborne systems includmg fire control,

hombi
rec , navig g, efc.

B SYSTEMS DESIGN ENGINEERS

Broad experience desired in weapons sys-
tems. Creative and onalyticol abilities re-

quired in missil id syst . radar
I R, inertial devices, computers, counter-
es, efc.

Sub-system experience in roduv p
ers desirable.

B RECEIVER ENGINEERS

Capable of designing transistorized IF strips,
frequency multipliers and oscillators, video
detectors and switching circuitry.

B DESIGN ENGINEERS

BSME with 5 years experience in design, de.
velopment & modification of a military
electro-mechanical device for trainers &
simulators. Previous experience in layouts,
fobrication & model-making highly
desirable.

B TEST ENGINEERS

BSEE with experience in testing of military
electro-mechanicai & airborne electronic
training devices. Should be famillar with
electronic s, envir tal testing &
electronic circuit design.

B SENIOR MATHEMATICIANS

Experience in mathematical analysis. Work-
ing familiarity with circuit theory, informo-
tion theory, game theory and stochastic
process techniques. Experience in radar mil-
itory weapons or missile systems highly
desirable.

B ENVIRONMENTAL TEST ENGINEERS

Extensive experience in design of military
electronic equip t with hasis in en-
vironmentol testing. Should be familiar
with operation of temperature & humidity
chambers, altitude chambers, vibration ma-
chines {low & high frequency), radio noise
& interference equipment & airborne & ship-
board shock machines.

B CIRCUIT DESIGN ENGINEERS

3 to 5 years experience in design, modifica-
tion ond testing of pulse’ & gating circuits,
video displays, digital circuitry, digital stor-
age, digital communications, tape record-
ings & process equip t. Project ¢ ns,
research, installation, testing, development
& modification of experimental data proc
ess equipment.

@ ELECTRONIC PACKAGING
ENGINEERS

Electronic packaging experience on tran-
sistorized circuitry. Printed circuit bock-
ground y, k ledge of desi

requirements for shock & vlbmtlon pvo'eco

tion desired.

@ LOGIC CIRCUITRY DESIGNERS

BSEE Math or Physics degree required, 2-3
years experience in programming and/or
togic circuitry design of digital comp S,

@ CABLE TRANSMISSION ENGINEERS

Minimum of 5 years experience in cable
transmission. Background shduld include
familiarity with: Tr issi Equations,
Measurements and Statistics.

W TECHNICAL WRITERS

Positions require experience in writing op-
eration, maintenance: and instruction ma-
terial for complex airborne military elec.
tronics system. Training aids and instruction
experience highly desirable. Familiarity
with mimury equipmen' through actual
technician tr [] Y.

STAVID's focilities in Ploinfield, New Jersey, ot the toothills of the
Wotchung Mountoins, ore neor excellent schools, modern shopping
facilities ond omple housing occommodotions. With New York City
just 45 minutes owoy, ond the New Jersey shore within one hour's
drive, the Ploinfield oreo provides on ideol environment for work,
recreotion ond comfortoble suburbon living.

DURING NATIONAL ELECTRONIC CONFERENCE

CHICAGO, NIINOIS

OCTOBER 12-14th

STAVID representotives will interview in Chicogo.
To orrange oppointment on Conference dotes, Coll:

MR. J. R. CLOVIS,

FRANKLIN 2-2100

or, for complete detoils, pleose send resume in confidence to

J. R. CLOVIS, Personnel Department “IR"’

STAVID Engineering, Inc.

U.S. HIGHWAY 22,

PLAINFIELD, NEW JERSEY PLAINFIELD 7-1600

ENGINEERS mmme

A FINER CLIMATE

...T0 LIVE IN

At Sylvania’s
Mountain View Operations

in California
(SAN FRANCISCO BAY AREA)

you’ll discover
more than just one
kind of climate.

PROFESSIONAL CLIMATE — Advanced
programs will challenge your techni-
calcreativity. You'll make major con-
tributions in the fields of electronic
defense, radar, communications and
data processing systems. Because
Sylvania is one of the nation’s fast-
est growing electronics organiza-
tions, there are an unusual number
of growth opportunities.

LIVING CLIMATE-You and your family
will enjoy the healthful atmosphere
and sunny climate of the San Fran-
cisco Peninsula. You'll find plentiful
housing, excellent shops, fine schools
and year round recreation.

Openings in:

System Studies / Circuit Design / Computers
& Data Handling / Electronic Packaging /
Development Engineering / Concept & Plan.
ning / Advanced ECM Circuitry / Equipment
Development / Product Engineering / Tube
Engineering / Tube Application Engineering
/ Mechanical Engineering / Tube Production
Engineering / Theoretical Physics / Experi-
mental Physics / Mathematics / Microwave
Engineering / Engineering Writing / Tube
Research Engineering

You may communicate in confidence’
to Wayne L. Pearson

Mountain View Operations / SYLVANIA ELECTRONIC SYSTEMS

¥ SYLVANIA

GENERAL ﬂ:u.mom: n ELECTRONICS i‘lh

P.0. Box 188
Mountain View, California

e —
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ELECTRONIC
ENGINEERS

A leading, independent research organiza-
tion has two positions available for men
with BS or MS degrees in electronic engi-
neering f{rom accredited colleges. Men
with 1-10 years’ experience in develop-
ment of vacuum tube, transistor or relay
circuits, or recent college graduates will
be considered. Salary commensurate with

Interesting, unusual work
in data transmission and retrieval and
digital computing. Non-military work
within small group. Individual effort rec-
ognized—good job security—ideal working
conditions. All benefits. Long-established
firm located on Chicago’s North Shore.
Forward your resume in confidence.

qualiti

I’-2404 Electronics
520 N. Michigan Ave., Chicago 11, Iil.

GBIVl W 1IVIRINE WIT VRRNIVINLIIRSG

We are a pioneer manufacturer (establishe
1934) of an expanding prestige line of preci-
sion electronic instruments.

Electronic We require a young man with E.E. degree

or equivalent and up to 3 years’ experience
with electronic equipment.

I You will be responsible for customer liaison,
a es order processing and scheduling and appli-
cation engineering in our home office.

You will enjoy ideal country living (1 hour

L]
Eng I neer ;{;:ﬁggtSct‘::;;::;l:mal atmosphere of a small,

Please forward complete resume to

BOONTON RADIO CORP.

A Subsidiory of Hewlett-Packard Co.
BOONTON, NEW JERSEY

INSTRUMENT APPLICATION ENGINEER
Large industrial instrument manufacturer has
openings for young graduate engineers in expand-
ing Application Engineering Department. Require
several years® experience with electrical or elec.
tronic equipment. and interest in assisting cus.
tomers with their instrument problems. Some
traveling. Plant located in suburban New Eng-
land Town away from big city confusion. Drive
to work in ten minutes. Send resume to

P-2758, Electronics
Class, Adv. Div,, 'O, Box 12, N.Y, 34, N.Y,

ASST. CHIEF ENGINEER
$19,000

Our client needs NOW a man to head up Naviga-
tional Lab of a Major Corp. You will be in
complete charge of the design and development
of navigational guidance equipment and systems.
Report to Corporate Chief Engineer.

ESQUIRE PERSONNEL
202 S. State St. Chicago 4, IHinois

Attractive Career Opening For

SR. ELECTRONICS ENGINEER
STANLEY AVIATION CORP.,DENVER, COLO.

“Located in the Climate Capital of the World”

BS in EE or Physics—advanced degree preferred. Heavy experience and proven ability in
systems design ond development of instrumentation, automatic control, computation and
communication systems in areas of avionics, guided missile flight and ground support or
related fields,

Desirability to create and sell development ideas to military and commercial customers and
to supervise small electronics group in execution of resultant engineering projects.

Mr. TOM DALTON
Stanley Aviation Corp.
2501 Dallas, Denver, Colo.

NAME ... ..o e e saiade el aSeai 6 e e e e el
ADDRESS .............. L e
CITY, ZONE, STATE ............. v e e S e et OSSO MR OND
POSITION INTERESTED IN ..............cc0ovennn

For Complete In-
formation on this
and OTHER open-
ings—fill in coupon
and a confidential
interview will be
arranged in the
near future

W//Jz'c/)

at Electronics Park

in the electronics art.

SCIENTISTS/ENGINEERS

area of progress

interests you most?

With the outlook for the electronics industry in 1960 brighter
than ever, a significant fact for career-conscious engineers is the
breadth of opportunities at Electronics Park. Here General Flectric
research, development, design and manufacturing groups are actively
engaged in almost every area of electronics—whether in the industrial,
military, or entertainment fields.

A cross fertilization of products and talents characteristic of
Electronics Park will help you advance along with the major advances

Some of the many areas of research, development, and pro-
duction at Electronics Park are listed to the right. Check your particular
interest and mail the coupon to us today. Requirements for our current
openings include a Bachelor's or Advanced Degree in Electronics,
Physics, Mathematics, or Mechanical Engineering, and/or experience
in electronics. All communications will be held in strict confidence.

GENERAL @3 ELECTRIC

—————— T T T T T
: ~

N\

To: GENERAL ELECTRIC COMPANY

Electronics Park Div. 69-WO
Syracuse, New York
Att.: Technical Personnel Dept.

\

-

1 am interested in
Advanced Development
[J Design

Field Service

Technical Writing
Research

inthe field of

Military Radio & Radar
Multipiex Microwave
Semiconductors
Electronic Components
Computers

Missile Guidance
Television Receivers
Industrial Television
Antennae

Defense Systems

] Underwater Warfare

oopooono

(m]

NAME

T e e — —— — — — — — — — — — — "

ADDRESS

DEGREE /

7
d______’/
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EMPLOYMENT OPPORTUNITIES
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STANFORD
RESEARCH INSTITUTE

offers unique opportunities to

ELECTRONIC ENGINEERS

in

Industrial Product Planning
and Market Research

Challenging techno-economic re-
search positions for men with BSEE
degrees and five years experience
in product design, product planning
or industrial marketing in the elec-
tronics field.

Research programs in our Eco-
nomics Division involve top level
contacts with manufacturers and

users of electronics equipment to
determine specifications and markets
for COMPUTERS, MICROWAVE DE-
VICES, CONTROL DEVICES, OFFICE
EQUIPMENT, INSTRUMENTATION
AND COMPONENTS.

Responsible assignments, industrial
level salaries and desirable San
Francisco Bay Area living comple-
ment an atmosphere conducive to
professional growth and develop-
ment,

Write to:
R. K. Ditmore

STANFORD RESEARCH INSTITUTE

Menlo Pork, Colifornio

VAAAAANAVVAAAAAAVVVVWVWVAAAAAN

SEMI-CONDUCTOR
ENGINEERS
DAYTONA BEACH
FLORIDA

AREA

Bracketed for a future of creative
engineering opportunity and the
best in Year-Round Living. This
advertisement is not placed for the
purpose of recruiting engineers for
any one company, but in a sincere
desire to assure the firms on this
field, now exploring Florida, that a
bonus in better living will attract
important engineering talent. Strict
confidence will be observed and
your professional status respected.
No direct contact will be permitted
or will your name be disclosed
without your expressed consent,
after the companies’ names are
made known to you, May we send
you information relating to this
interesting potential. Advise quali-
fications in detail or simply wire

collect with name and ad-
dress. R, H. MILES, Industrial Man-
ager; Daytona Beach, Florida,
Chamber of Commerce.

142

CREATIVE PHYSICIST

OR

ELECTRICAL ENGINEER

Devetop advanced equipment for semi-conductor
manufacture, Two senior positions open at
Manufacturing Laboratory in Forest Hills, Penn-
sylvania,

Requires M.S. or equivalent m Physics or Elec-
trical Enumeermu with major in solid state and
three to five years experience in this field,
Attractive salary, benefit programs. and promo-
tional opportunities for the qualified applicants
selected. . .

Send resume and detailing accomplishments and
salary requirements to:

R. L. SAUER
WESTINGHOUSE ELECTRIC CORPORATION
P, O. BOX 2278
PITTSBURGH 30, PENNSYLVANIA

Your Inquiries to Advertisers
Will Have Special Value . . .

—for you-—the advertiser—and the publisher, if you
mention this publication. Advertisers value highly
this evidence of the publication you read. Satisfied
advertisers enable the publishers to secure more ad-
vertisers and—more advertisers mean more infor-
matlon on more products or better service—more
value—to u.

PROFESSIONAL SERVICES

ERCO RADIO
LABORATORIES, INC.

Radio Communications Equipment

Engineering - Design - Development - Production
Our 30th Year in Air to Ground
Communication and Radio Beacons

Garden City @ Long Island ® New York

TELECHROME MFG. CORP.

Electronic Design Specialists

COLOR TELEVISION EQUIPMENT
Flying Spot Scanners, Color Synthesizers, Keyers,
Monitors, Oscilloscopes and Related Apparatus
Telemetering for Guided Misslles.

J. R. Popkin-Clurman, Pres. & Dir.

of Eng.
28 Ranick Dr, Amityville, L. I.,

N. Y.

CONTACTS

“HOW TO MAKE MONEY

Mobile Radio Mumienume

AUTHORITATIVE GUIDEBOOK
ABOUT THE BOOM IN TWO-WAT MOBILE-RADIO
GIVES FACTS. FIGURES. PAY RATES
WRITE TODAY!

LAMPKIN LABORATORIES, INC

BRADENTON, FLA

CIRCLE 464 ON READER SERVICE CARD

Instruments Div

Toroidal Inductors

INC.

Transformers ,\\ 6 Richter C
ichter Cp.
Converters Q/ East Northport
MAG-AMPS L. 1., New York

Our Specialty:

S
%V TOROIDAL WINDING
CIRCLE 465 ON READER SERVICE CARD

e

Andrew 1-4502

[ MANUFACTURERS’

REPRESENTATIVES

IN THE ELECTRONIC INDUSTRY

SAMUEL K. MACDONALD, INC.

manufacturers representatives over 25 years

1531 SPRUCE STREET, PHILA. 2, PA.
Other Offices:
Pittsburgh
Ballimore
Washington, D.C.

Territory:

Pennsylvania ¢ New Jersey
Delaware ¢ Marylond
Virginio @ Wes! Virginia
District of Columbia

B POSITION VACANT

Electrical Engineers. Evaluate Instrument
systems, establish calibration and operation
procedures. Procurement, acceptance testing
and shakedown of new instruments required
in wind tunnel testing of models and propul-
sion systems of rockets and missiles. Estab-
lish preventive maintenance procedures. Mon-
itor data quality and improve instrumenta-
tion. Send resume and salary requirements
to Technical Employment, ARO, Inc., Tulla-
homa. Tenn.

SELLING OPPORTUNITY WANTED

Electronic Company Vice President, 36, BA,
thoroughly experienced all facets company

administration, leaving for Orient, 1960.
consider employment Representative of/or
agent for American Company. RA-2802,

Electronics,
17, Cal.

1125 W. 6th St., Los Angeles

SEARCHLIGHT
SECTION

(Clossified Advertising)

BUSINESS OPPORTUNITIES

EQUIPMENT - USED or RESALE

550
RADIO RESEARCH L4
NEW YORK

INSTRUMENT CO. Jupson

1 MEGAWATT PULSER

Radiation Lab Model 9 pulser. Dese. in
Series™ Vol. 5, pps. 152-160. Supplies
tubes. (‘omplete

MIT
““Rad. Lab.
I megawatt output using 6021
modulator 115v 60 cyele input enclosed in single

cabinet, Also 22000v power supply for maghnetron
in second cabinet,
immediate delivery.

AN/APS-10 3 CM. X BAND RADAR
Complete RIF head including transmitter, receiver,
modulator. Uses 2J42 magnetron. Fully described
in MIT Rad. Lab. Series Vol. 1, pps. 616-625 and
Vol. I1, pps., 171-185, $375.00, Complete X band
radar system also av incl. 360-deg. antenna,
I'P'I, svn. pwr supply. Similar to $17.000 weather
radar now in use by airlines, $750 complete.

10 CM. WEATHER RADAR SYSTEM
US Navy Raytheon 275 KW peak output S band.
Rotating yoke I’lan position Indicator. Magnetron
supplied for any 8 band frequency specmed incl.
Weather Band, 4, 20 and 80 mile range, 360 degree
azimuth sean. Sensitive revr using "!\Zﬂ/uhll and
IN21RB. Supplied brand new eomplete with instrue-
tion books and installation drawings. ('an be sup-
blied to operate frin 32ViNC or 115 voits. PPriee
950, Ideal for weather work. Has picked up
clouds at 50 miles. Weight 488 Ibs.

CIRCLE 460 ON READER SERVICE CARD
lab grade TEST EQUIPMENT for sale

standard brands—military surplus
(new or professionally reconditioned)
experienced problem solvers and budget-
cutters

ENGINEERING ASSOCIATES
434 Patterson Road Dayton 19, Ohio

As new condition. In stock for

CIRCLE 461 ON READER SERVICE CARD

Antigue

TELEPHONES

s complete, decorative purpose
Working order. inter-comm
. Ext. on dial $17.50, talking
circuit only, Write for complete list,
All shipments FOB, Simpson, Pa.
TELEPHONE ENGINEERING CO.
Dept. E-119, Simpson, Pa,

CIRCLE 462 ON READER SERVICE CARD

WANTED

ALLEN-BRADLEY
RESISTORS & POTENTIOMETERS

LEGRI S COMPANY

391 Riverdale Ave. Yonkers 5, N. Y.

CIRCLE 463 ON READER SERVICE CARD

LOOKING FOR

USED/SURPLUS ELECTRONIC

EQUIPMENT/COMPONENTS?

For on up-to-dote listing of such equip-
ment see Searchlight Section of Oct. 9th
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AMP Incorporated

Aeronautical Communieat lons
Eguipment Company

Aeronutronie ...l

Aerovox Corporation ... ... ... . ... 00
Allison Laboratories, Tnc............... 124
Ameriean Eleetronies, Ine.............. 10
Ampex Instrumentation Division, Ampex

Corporation ... ... ... 0 i 101
Armoux Corporation .......... ... 00 9%
Art Wire and Stamping Company . ...... 123
Barnstead Still & Sterilizer Co..... ... 11
Bekey Custom Motors..............e. 110
Belden Wire & Cable Co. ... ... 0. 38, 59
Bendix Aviation Corporation,

Red Bank Division. ................. 131
Bendix-Pacific ....... ... ... ... .. 119
Bond Radio Sopply, Inc..... ..., 137
Bourns Laboratories Ine............. 18, 49
Bradley Semiconductor Corporation. . ... 94
Bruning Company, Ine. Charles, .. .. 99
Brush Instruments Division of

Clevite Corporntion . ............ ..., (i3]
Cambridge Thermionie Corporation. .. .. 15
Cohn Corp.., Sigmund. ... ... oo, 135
Colorado Department of Development 129
Columbus Electranies Corp. .. .. 134
Compnter Instruments Corporation. . 2
Cont ital-Diamond Fibre \uhshh.\r\'

of Budd Company . P 1)}
Control Electronies Co., Tue. . ........... 9l
Cornell-Dubilier 07
Cubic Corporation .. .. 40
Duiio Electrie Campany, The .......... 129
DeJar-Amsco Corp. ... .. a3
DeMornay-RBonardi 5 6000000 144
Dilectrix Corporation ............ 34
DuMont Laboratories .. ....... 0 5
DuPont De Nemours & Co. (Ine. ) E.

Polychemicals DPept. . ....... 4’ 13, 44
Dynacor, Ine, a Subsidiary of

sprague Electrie Co.. .o .. oot 52

Castern Air Devices Ine. ... ... 83
Eitel-McCullough, Ine. .. .. 16, 15, 18, 19, 20
20, 22, 23, 24, 25, 126
Epsco, Ine, ..... 0000000000 0000000000000 109
FXR INC.. oo iiieiieerientinacancss K
Fairehild Controls Corp,, ..o 47
Frederick Post Company . .. 30, 31
Frenchtown Porcelain Company. ... ... 121
Geveral Electric Company,
Semiconductor Products Dept. .. ... 38, 39
Tube Pept, .. ... ... i 105
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Hallicrafters, Inc. ... ool 33
Hewlett-Packard Company........ 2nd Cover
Hughes Aireraft Company........ ...35, 103
Industriat Dallas .. ... ... .. ool 125
Internationn]l Electronies Manufacturing

COMPIANY .o iear i aianas g
Jones Division Tloward B. Cineh Mfg.

COMPANY oo ttiviereeneare oot srans 134
Kearfott Co. Ine......oiiiieieiececnens 15
Kennedy & Ca., 3
Kepeo Ine. 89
Kester Solder Company . ..........oov.s 60
Kintel. A Division of (0hu Electronies,

INCe oo e e 3rd Cover
Kinney Mfg. Division The New York

Air Brake Company. ... NP B i
Kip Electronies ... ... ... ..o, 137
Lampkin Laboratories, Ine 142
Leetronics, Ime, ... ... ... e 119
Librascope, Ine. 121
Linde Company 116
Litton Industries 129
MacDonakd Ine, Samuel K. ...t 142
Magnetico Ine. 142
Milten Mfg, Co.. Inc. 110
Nattonai Carbon Company ... .. 0000 . 133
Newark Eleetrie Co....oo oo 29
North American Aviation, Tne. .. ...... 113
North Atlantie Industries Ine.......... 104
North Electrie Company ............... 28
Perfection Miea Co..... oot 115
Perkin Engineering Corp............. 8, 9
Polarad Electronies Corporation. . 61, 62
Polytechnic Research awd l)v\elopment

Co. In R %1
Radio Corporation of Americea

4th Cover, 55, 106

Radio Receptor Company.............. 87
Raytheon Company . .......... 102, 103,114
Rotron Mfg. Co. Ine....... certeerareans . b6
Sloan Co., The..... .
sola Eleetrie Co. ..., ..

INDEX TO ADVERTISERS| [Def/ection

A

COMPLETE LINE for every Military and
Special purpose . . . in PRODUCTION
QUANTITIES . . . or CUSTOM DE-
SIGNED to your specific requirement.

FOR PPI DISPLAYS
Compact Rotating Coil Yoke

1 OVERALL TENGTN
T

2
Stock Type Y25 illustrated

OTHER ROTATING TYPES avail-
able with fixed off-centering or rotating
off-centering. Many mechanical and
electrical variations.

FIXED TYPES with push-pull wind-
ings. Low current coils for slower
sweep speeds. Low impedance coils
for transistor drives.

Neck diameter, core material, configu-
ration, deflection angle and electrical
design to your precise spec. For en-
gineering help, contact Dr.HenryMarcy
today.

SYILTONIC

INSTRUMENTS, INC.

100 Industrial Road, Addison, lllinois
Phone: Kingswood 3-6444
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Sprague Electric Company...........52, 53

Stevens Arnold Inc¢..................... 130
Stromberg-Carlson .................... 5%
Struthers-Dunn, Ine. ... 112
Sylvania Electric Corp............... 12, 13
sSyntronic Instruments, Inc.............. 143
Taylor Fibre Co. ... ....coviiiiiinnnn., a0
Texas Instruments Incorporated. .26, 23, 119
Tri-Chem Inc. ........coiiiiiiiiieienn. 136
Westinghouse Electric Company......36, 37
West Penn Power Company............. 111
White, 8, 8. .. . i iiiiineannnnann, 108
Yuba Consolidated Industries, Inc...... 113
|
PROFESSIONAL SERVICES ......... 142

CLASSIFIED ADVERTISING
F. ]J. Eberle, Business Mgr.

EMPLOYMENT
OPPORTUNITIES ............... 138-142

EQUIPMENT

(Used or Surplus New)
For Sale .......iiiviiinvenianennnnns 142

WANTED
Equipment .............iiiiiiiienienn 142

ADVERTISERS INDEX

Avco Research & Advanced Development. 139

Boonton Radio Corporation........,..... 141
Daytona Beach Area Industrial Dept... 142
Engineering Associates ................ 142
Esquire Personnel ..............cc00une. 141
General Electric Company............ 139-141
Legri 8. Company..........oovviveinnnn, 142
Motorola Inc. ........oviieviiiiiinnnnn, 138
Norden Laboratories, Norden Div. of
United Aircraft Corp................. 138
Radio Research Instrument Co.......... 142
Stanford Research Institute............. 142
Stavid Engineering, Inc................. 140
Stanley Aviation Corp................... 141
Sylvania Electronic Systems, sub. of
General Telephone & Electronics...... 140
Telephone Engineering Company......... 142
Westinghouse Electric Corp............. 142

This index is published as a service. Every care is taken
to make it accurate, but ELECTRONICS assumes no
responsibilities for errors or omissions.
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PUBLISHER'S page

AN AVERAGE SUBSCRIPTION to ELectroxNics costs about

six dollars a year. In 1959 this will deliver 53 issues
(including the Buyers’ Guide and Reference) containing
more than 2,900 editorial pages and perhaps 4,500 pages
of advertising.

Both editorial and advertising pages are of interest and
value to the industry or they wouldn’t be there.

The average subscriber to Ertcrroxics is spending 82
hours a year reading the magazine. Conservatively esti-
mating the value of such a reader’s time at $300, this
means that 52,000 subscribers will spend nearly
$16,000,000-worth of their time this year reading the
publication, paying about $300,000 for the privilege.

WE ARE COMFORTED in real measure by the fact that so

many spend so much time reading ELectroxics in prefer-
ence to other magazines. Why do they do so?

In our kind of business-paper publishing, editorial costs
necessarily loom large, currently well up in six figures. In
addition to payroll, there is the important item of travel.
Not travel for sales purposes, but for the purpose of
keeping editors in constant and intimate touch with this
industry, yours and ours.

There are payments to authors for manuscripts, charges
for truly effective illustrations, costly proofreading and
engravings, and for research. Not research for sales
purposes, but research that is wholly internal and involves
thousands of dollars spent to be certain that editorial aims
are intelligently directed.

EvEcTtroxics IS PROUD of its membership in the Audit Bureau

of Circulation, joining those hundreds of publishers who
believe that publications whose editorial content is out-
standing will be cheerfully paid for, and that the modest
price will be repeatedly paid for the privilege of reading.

The next time you look at a copy of a business maga-
zine look at the listing of editors, the table of contents.
Do you feel that the magazine in many respects repre-
sents a quality product in it’s field? If you do, the chances
are you’ll find the ABC symbol on the index page.

And accept this continuing pledge from the publisher
and the editorial staff of ELccTtroNics: We will continue
to strive for the betterment of the product each week,
determined to lead, determined to continue justifying the
subscription price and your reading time.

2L

Publisher
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