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Wide band,
direct reading,
0.1% accuracy

NEW H,

FREQUENCY ;. ¢ === | hie
METERS | ™ Sl MODELS

5.2 to 40 KMC!

Now @ offers you high quality, moderately-priced preci- SPECIFICATIONS
sion Frequency Meters covering the important ], H, X, P, Fits

Frequency f Length .
K and R microwave bands. Model ~ Accuracy — pange kMC =~ @veBuice (in.) Price

On models 532A (H through R band) frequency is read J530A | 0.1% 5.85 - 8.20 12 x % 4 $120.00

directly in KMC on the large, precisely-calibrated spiral J5308 | 0.1% | 520-7.05 | 1v2x3 & LD
scale. No charts or interpolation are required. Accuracy is LR SRUD: 08 AT R RO 0 195.00

' . E X532A | 0.08% | 8.20-12.4 1xy 4y 150.00
high, typically 0.19%.

P532A | 0.1% 12.4-180  .702x.391 a4y, 210.00

Model 532A Frequency Meters comprise a special wave- K532 | 0.1% 18.0 - 26.5 Y2 x Y 4y, 230.00
guide section mounting a high Q resonant cavity tuned by RS32A = 0.2% | 26.5-40.0 | .360x.220 4y, 250.00
a choke plunger. No sliding contacts are used, and the
waveguide section transmits Virtua“y full power at res- Other specifications: Models 532A: Resetability 0.01%, backlast
onance. A dip in output indicates resonance. Tuning is by 0.005%, SWR at resonance 1.3:1 approximately,

a precision lead screw, spring loaded to eliminate back-
lash. Scale lengths of 77" calibrated in 5 MC increments
are typical.

For ] band work (5.20 to 8.20 KMC) Model 530 Fre-

quency Meters are offered (see Table). These instruments

are similar to Model 532A except tuning is by a microme- DEPT. 54914, 275 PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U.S.A.
CABLE "'HEWPACK'' ¢ DAVENPORT 5-4451

ter, and readings are converted to frequency by a chart FIELD REPRESENTATIVES IN ALL PRINCIPAL AREAS

on the instrument.

For complete details, call your % representative or write direct.

HEWLETT-PACKARD COMPANY

complete instrumentation for microwave measurement ’

®
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Maintained 2-pole

.' ‘MICRO SWITCH Precision Switches

~-781. ]

Momentary 2-pole

Momentary 3-pole

i‘;‘ra ‘

Momentary 4-pole

COMPACT

long-life, snap-action pushbutton switches

The high quality and dependability of these
pushbutton switches make them ideal for use
in such fields as aircraft, missile guidance, data
processing, and office equipment. Features that
contribute to excellent performance include:

1. Long-life, precision, snap-action basic
switches; enclosed contacts prevent fouling
by dust and dirt.

2. Choice of momentary or maintained-contact
switching functions. Momentary types
transfer circuit only while the button is de-
pressed. The maintained type transfers
circuit alternately from one position to the
other with each push of the button.

3. Actuator on momentary types incorporates
a pretravel /overtravel spring and an over-
center snap mechanism which provides op-
timum ‘“feel” of operation and non-tease
actuation of all the basic switches.

4. Buttons are of high-strength plastic, have
concave surface for optimum finger control.

8. Switch terminals are of double turret design,
provide for proper solder connections.

6. These switches are available with buttons
in black, white or brilliant red or green.

7. These compact assemblies permit close spac-
ing of buttons on panel, save panel costs and
increase operator efficiency.

The complete MICRO SWITCH line of pushbutton
switches contains variations to meet almost any
requirement. Additional information and appli-
cation assistance are available from the
MICRO SWITCH branch office near you. For more
information on the above four types, send for
Data Sheet 167.

MICRO SWITCH. .. FREEPORT, ILLINOIS
A division of Honeywell
InCanada: Honeywell Controls Limited, Toronto 1 7,Ontario

Honeywell

MICRO SWITCH Precision Switches
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says: “Let’s ask Kennedy!”

A few of the many reasons why arc shown on this page.
These Kennedy antennas are sctting new standards for all-
weather reliability and versatility wherever they serve through-
out the free world.

Kennedy antennas come in many shapes and many sizes.
But whatever the type, and whatever the conditions under
which it must serve, Kennedy can offer a design that fully
measures up to specifications.

Kennedy Ficld Service engineers are available to install
antennas anywhere in the world. It’s a part of the complete,
integrated service that is still another reason why more and
more people in electronics arc ‘“‘asking Kennedy” about
antenna problems.

CIRCLE 3 ON READER SERVICE CARD

HE solution to antenna problems begins when someonc

o

TRACKING ANTENNAS —A4 60-foot satellite tracker points skyward.
28- and 84-foot models also available.

SCATTER ANTENNAS — One end of a scatter link showing two
7120-foot antennas. 28- and 60-fool models are also available. *
RADAR ANTENNAS — A gian! radar anlenna forerunner to the
BAMEWS Program. Dozens of conventional types are also available.
RADIO TELESCOPES — An 8i-foo! rudio lelescope listens to the
heavens whisper. 28~ and 60-foot models are also available.
WAVEGUIDE COMPONENTS — A dual polarized fred with two
waveguide inputs. Other large size components include many lypes
of horns, duplexers, transitions, straight sections and bends.

FIELD SERVICE -— Aennedy Field Service enginecrs erect an 84-foot
radio lclescope. Other services include site selection, constructon,
personnel training and servicing.

RESEARCH AND DEVELOPMENT — Aennedy's anlenna service in-
cludes basic R & D in microwave propagation.

ANTENNA EQUIPMENT

- D. S. KENNEDY & CO.

COHASGSET, MASSACHUSETTS EVergreen 3-1200

West Coast Affitiate . . .
SATELLITE KENNEDY,INC. of CALIFORNIA
P.O. Box 1711, Monterey. Californe FRontier 3-2461 s

Down-to-carth SOLUTIONS (o out-¢f-this-world PROBLEMS

Tracking Antennas-Radio Tel P Rad Ant:

"Trans-Horizon' Antennas-Tropospheric Scatter
tonospheric Scatter

T AR AL G
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SHOPTALK . . . editorial

MEDICAL ELECTRONICS. We find ourselves printing more and
more material on the uses of electronics in medicine, and these arti-
cles always show high readership scores. Our readers are interested
in what thkeir industry is doing to help the sick and injured.

Many readers are doing more than just reading about medical
electronics. Engineers are in many cases donating their talent and
time to designing, building and operating life-saving instruments;
a group of telephone engineers in Illinois builds needed instruments
after work, a New Jersey executive works with a hospital heart-
oreration team on weekends.

Making life more satisfying for the seriously disabled is another
field in which our people can make rewarding contributions. Even
a simple electromechanical contrivance can help a polio victim turn
bcok pages with a mouth stick, or adjust bed height. Similar devices
can brighien the lives of thousands at home or in hospitals.

More such activity could be organized through local professional
society chapters, radio clubs, educational and other institutions.
Undoubtedly work like this is going on. We would like to hear

a Wl e Mt

EDITOR

Coming In Our December 18 Issue . . .

ELECTRONICS FOR ROAD-BUILDING. More than $100 billion
will be spent on highway construction in the United States over the
next 15 years. To find out the role electronics is playing in this
enormous program, Midwestern Editor Harris interviewed officials
in charge of the largest highway research program so far undertaken.

Next week, Harris describes the instrumentation developed for
studies on a nine-mile test highway constructed in Illinois. You'’ll
read about a new strain gage for measuring pavement deflection, a
profilometer for measuring variations in highway riding surface and
a nuclear surface gage for checking the density of roadbed material.

AIEE HIGHLIGHTS. As brought out in a recent ELECTRONICS
report (p 93, Oct. 23), there is an increasing demand for more com-
munication facilities and better transmission quality. Associate Editor
Perugini sttended the AIEE Fall Meeting in Chicago recently, heard
several papers explaining how microwave, telegraph and telephone sys-
tems are being used to meet these demands. Perugini’s conference
roundup describing these developments will appear next week.

HARMONIC ANALYSIS. Making an harmonic analysis of a com-
plex wave can be a tedious process. E. T. Sohlberg of Sanborn Co.,
in Waltham, Mass., presents a chart that simplifies the task consid-
erably. Use of the chart to find the amplitude and phase of the
fundamental, second and third harmonics, and the location of the
baseline is explained.

FADING RATE RECORDER. Recent radio propagation studies have
required an instrument capable of recording average fading rates
simultaneously with the signal strength recordings at h-f and vhf.
J. W. Koch, W. B. Harding and R. J. Jansen of the National Bureau
of Standards in Boulder describe a fading rate recorder that pros
vides a continuous strip-chart recording of the average fading rate
of the received signal.



for voltage stabilizing...
rectifying...controlling...

THERE'S A RAYTHEON

GAS DIODE TO MATCH
YOUR TOUGHEST
POWER-SUPPLY ‘SPEC’

LTAGE REGULATOR TUBES |

Operating
Type Base Voltage Current Range  Regulation
OA2WA
CK6626/0A2WA Miniature 150 v. 5 — 30 ma.
CK6073, OA2

OB2WA
CK6627/0B2WA Miniature 108v. 5~30ma.
CK6074,0B2

0C2 Miniature 75v. 5 — 30 ma.
CKS5787 Subminiature 98 v. 5 — 25 ma.
CKS787WA Subminiature 98 v. 5— 25 ma.
CK6542 Subminiature 148 v, 5 — 25 ma.
Corona Voltage Regulators
CK1038 Subminiature 885 — 915 v. 5 — 55 ua. 15 v. max.
CK5962 Miniature 700 v. 2 — 55 pa. 15 v. max.
CK6437 Subminiature 700 v. 5 — 125 pa. 15 v. max.
CK6438 Subminiature 1200 v. 5 — 125 pa. 20 v. max.
CIRCLE 50 ON READER-SERVICE CARD

VOLTAGE REFERENCE TUBES

( Voltage
Operating Current Jump
- Type Base Voltage Range Regulation  Max.
o a0 v \ CKS651 Miniature 85v. 15—35ma.  15v. Olvw.
o CKS651WA Miniature 85v. 1.5 — 3.5 ma. 1.5v. 0.005 v.

CK5783 Subminiature 85 v. 1.5 — 3.5 ma. 30v. O0lvw.
CKS783WA Subminiature 85 v. 1.5—35ma. 24v. 0.005v.
q . 4 CK6213 Subminiature 130 v. 1.0 — 2.5 ma. 1.0v. —

Detailed technical data bulletins on any of CIRCLE 51 ON READER-SERVICE CARD
“hese types are yours for the asking. Better yet,
:sk to have a Raytheon sales engineer drop in for COLD CATHODE RECTIFIER TUBES
- firsthand appraisal of your application and o
srototype needs — no obligation, of course. 'Peak' peak 00.0.'t

g S nverse late utpu

#rite directly to Dept. 2528. Type Construction Base Voltage  Current  Current
Fmall order and protoiype quantities available directly @ZTR/E0ES gou::e l[))!ode Dcta} 880V IR330/ma SRRl IO ma:
c-om your local Raythecn electronics parts distributors. CK1005 gubleiDiodejgOcta) 450v. 210 ma. folme:
- CK1006 Double Diode  4-Pin. 1600 v. 600 ma. 200 ma.

Want to Receive Our Technical Data Regularly? CK1007 Double Diode  Octal 1200v. 510ma. 85 ma.
‘we'll be happy to keep you informed of latest technical CK5517 DI_Ode M!n!ature 2800v. 100ma. 12 ma.
cevelopments, new products, design tips, etc. An appli- CKé6174 D!ode Miniature 2800v. 30 ma. 3 ma.
ation for addition to our new Technical Information CK6659 Diode Subminiature 2800 v. 40 ma. 8 ma.
Mailing List is yours for the asking. Write on your CK6763 Diode Miniature 2800 v. 100 ma. 12 ma.
ompany letterhead directly to: W. J. Davis, Dept. 2528, CIRCLE 52 ON READER-SERVICE CARD
st division address listed.

Industrial Tube Subdivision

INDUSTRIAL COMPONENTS DIVISION
51 Chapel Street, Newton 58, Massachusetts

RELILBLE MINIATURE AND SUBMINIATURE TUBES - HARD-GLASS POWER TUBES « GAS TUBES - CATHODE RAY TUBES - STORAGE TUBES
10S ANGELES, NOrmardy 5-4221 « SAN FRANCISCO, Fireside 1.7711 o CHICAGO, NAtional 5-4000 « KANSAS CITY, Plaza 3-5330
CLEV ILAND, Winton 1.7716 « BALTIMORE, SOuthfield 1.1237 « ORLANDO, FLA., GArden 3-1553 « NEW YORK, Plaza 3-3900 + BOSTON, Blgelow 4.7500
GOVERNMENT SALES: BOSTON, Bigelow 4.7500 ¢ WASHINGTON, D. C., MEtropolitan 8-5205 « DAYTON, BAldwin 3.8128
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Important News for Computer Designers!
new RCA MEMORY CORES
feature 1 microsecond performance with...

25% Reduction in Power Requirements!
40% Increase in Operating Margin!
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Dramatic improvement over present standard cores offers
greater design flexibility, top performance
wn high-speed coincident current memory applications

New 1-u sec memory cores 226M1 (XF-4028)
and 228M1 (XF-4257) developed at RCA's Ma-
terials Lab in Needham Heights, Mass., repre-
sent an important step forward ir. ferrite core
design for military and commercial computers.
See chart for the significant improvements in
power requirements and operating margin now
possible in 1-u sec operation.

Call your local RCA Field Representative and
learn how the new 226 M1 and 228M1 can fit into
your new computer designs. He can also give
you information on the entire line of RCA Fer-
rite Memory Cores, Planes and Stacks available
to meet your specific design requirements. For
technical data, write RCA Commercial Engi-
neering, Section L-19-NN-2, Somerville, N. J.

—————— - = _ -
NOMINAL OPERATING CHARACTERISTICS AT 25°C
. = ——————— S
T Full Driving | Partial-Write | Pulse Rise Switching
Type Size Current (Im)| Current (tpw(| Time () I Time )
ma) | (ma) J (usec) (nsec)
| | |
228M1 " " "
(XF-4257) | 080" x .050"” x .025' 620 310 0.2 1
b— +— — - - = -l» «1 +
226M1 o " "
l(xr‘oza)l.OSO' 1.030” x .015 380 190 : 0.2 | 1
S— _ 1

“Undisturbed )"T“Disturbed 0"
| (av,}

RCA FIELD OFFICES:
Eost:
— 7 744 Broad Street, Newark, N. J.
HUmboldt 5-3900
Northeas!:
64 “°A'" Street
Needhom Meights 94, Mass.
Htlicrest 4.7200
| East Central:
160 18 714 New Center Bldg., Detroit 2, Mich,
— TRinity 5-5600
Central:
Svite 1154, Merchandise Mart Ploza
Chicago, tit., WHitehall 4-2900
West:
6355 E. Washington Bivd.
Los Angeles, Calif., RAymond 3-8361

Response

(nvy)
(mv) l (mv)

RADIO CORPORATION OF AMERICA

@ Semiconductor & Materials Division « Somerville, N. J.

6

Gov't:

224 N. Wilkinson St., Dayton, Ohio
BAldwin 6-2366

1625 “°K** Street, N.W,
Washington, D.C., District 7-1260
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RELIABLE

MULTI-

PURPOSE
“K" SERIES

K STANDARD

Standard K and RK ..in straight
and angle 90° plugs with wall
mounting receptacles. Conduit
and clamp entry types. 1 to 110
contacts in 250 different insert
arrangements. 10, 15, 30, 40, 60,
80, 115 and 200 amp. silver plated
brass on copper contacts. High
quality phenolic, melamine, and
formica insulators. Cadmium-
plated aluminum alloy shells.
Flashover voitages: 110 to 5000V,
60 cps ac rms.

KH-RKH

FORUSE UNDER CRITICAL
PRESSURE AND LEAKAGE
CONDITIONS _Hermetically
sealed plugs with steel shells,
steel contacts, and Canseal glass
insulators for true hermetic seal-
ing. Electro tin plating over cad-
mium plate over copper flash
provides highly receptive surface
for soldering and corrosion re-
sistance.

FOR FLUSH OR SEMI-
FLUSHMOUNTING ~—Cannon
RK Ptug assemblies are
equipped with an external
threaded coupling nut which is
the reverse of the standard K
Series. Note: RK will mate only
with RK's,

Cannon TBF-K Bulkhead Plugs
feature a double-faced construc-
tion allowing mating at both
ends. Pin inserts. Single piece
shell.

RLKL-LKL

FOR TV AND OTHER
PANEL S WITCHING
OPERATIONS _Quick con-

nect and disconnect RLKL Plugs
are designed for one-hand fast
disconnect use on TV station
program switching panels and
similar type operations. Feature
a quick coupling means. Latch-
lock secures plug to mated fitting
(RLKL receptacle). Thumb pres-
sure releases it.

FW-K FWR-K

FOR OPEN FLAME PRO-
TECTION AGAINST HIGH
TEMPERATURES —Cannon
K Firewall Plugs are available in
straightand angle 90° shell types.
Wall mounting receptacles also
available. Phenolic or fireproof
inserts of glass-filled materials.
Crimp type contacts. Cannon
originated the firewall connector
and continues to be the leader
in this important field.

LARGEST FACILITY IN THE WORLD FOR PLUG RESEARCH-DEVYELOPMENT- MANUFAC TURE

CIRCLE 7 ON READER SERVICE CARD

CAN

&

ux

cam-8-k

SK-m7-21C

FOR USE IN TELEPHONE
“BEEPER AND SIMILAR
APPLICATIONS _widely
used on telephone recording
units known as ‘'beepers.'’
Adaptable for other similar ap-
plications.

K ACCESSORIES —Cannon
K Series Accessories include
Straight and Angle 90° Junction
Shells, Dust Caps, Bonding
Rings, Gland Nuts, Clamps, and
Dummy Receptacies to hold and
protect plugs when not in use.

Cannon has available a wide
variety of other Plug designs
FOR EVERY CONCEIVABLE AP-
PLICATION...including aircraft
and electronic Plugs conforming
to Specification MIL-C-5015D;
Unit-Plug-In Rack/Panel and
Modular; Audio and Low-Level
Circuit Plugs; Miniature and Sub-
Miniatures; Coaxial RF Series
Plugs, Printed Circuit Plugs; GM
Plugs and Cannon Plug/Harness
Systems: "Kwik-Term" Termi-
nals and DC Solenoids.

FOR ADDITIONAL INFORMA-
TION on the typical designs
illustrated...other configura-
tions for your specific applica-
tions...or the design, engineer-
ing and manufacture to your
special needs...writeto Cannon
Electric Company —3208 Hum-
boldt Street, Los Angeles 31,
California. Please refer to Dept.
120.

CANNON
aPLUGS

factories ba Los Angeles, Santa Ans Salem, Toronto, London, Paris, Meldbourne, and Tokyo. Distributors and Representatives in the Principal Cities of the World.
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ELECTRO INSTRUMENTS

can meet your systems needs now

...Wlth HARDWARE

g ;r <

l -% "j A E i\ ) / _E\ WJIA Hh)e

Digital read-out sub-system of a large,
automatic, transistor production
checkout system.




Sub-system for the ground support equipment
on the B-58 Hustler program. Measures AC and
DC single-ended voltages and ratios, and AC

and DC differential voltages and transients.
Chosen for its excellent operating characteristic$
under adverse environments.

Resistance measuring system — Used as a secondary standard to make
accurate, resistance measurements required for checking linearity
of multi-turn potentiometers.

Systems shown here are typical of more than 200 designed
and built by EI and now in use. They range in complexity
from data logging systems for automatic scanning, meas-
urement and recording of data from multiple transducers....
to high speed, automatic checkout systems for missile and
aircraft...to systems for automating industrial processes.

Because of the EI modular design approach, many of
these systems can be delivered on virtually an off-the-shelf
basis, eliminating the long delivery times usually associated
with system devclopment. This approach also results in a
low cost system because the modules are manufactured in
large quantities. Cost is almost a linear function of per-
formance capabilities desired.

ycu get MORE with EI systems!

MCRE VERSATILITY
AC wd DC voltages, AC and DC voltage ratios, ohmic

g : AL i y q Multi-purpose digital measuring and recording system measures
EEH .anC(?s, c:q).wltance, frequer.lcy., phase, mdu.ct.mce, uhids AC volts, DC volts, ohms and ratios. Prints and punches information
or eombinations of these basic input quantities can be for immediate reading by the operator and subsequent data reduction.

accepted by the EI system.

MORE RELIABILITY

Mazimum use is made of solid-state and MIL-type com-
ponents which are designed into conservatively-rated, field-
pro.en circuits. All vendor-supplied parts are exhaustively
tested and evaluated.

MCRE FLEXIBILITY

Expansion of the EI system can be made by simply adding
apr -opriate new modules. This approach eliminates new
engineering development costs each time needs change;
minimizes system obsolescence.

Why not talk over your digital system requirements with
your EI Sales Engineer? His system experience will be a
valuable help in solving your problem,

Resistor scanning unit — Scans large numbers of
resistors, measures values from 0.1% to 0.01% and
records the information on punched cards. Operation
is automatic and operates entirely unattended.

Electro Instruments,; Inc.

3540 AERO COURT, SAN DIEGO 11, CALIFORNIA

WIBITAL INSTRUMENTS FOR MEASURING AC/DC VOLTAGES, AC/DC RATIOS, RESISTANCE, CAPACITANCE, AND FREQUENCY ¢ X-Y RECORDERS & ACCESSORIES * DC AMPLIFIERS
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Raytheon Diffused Junction

Silicon Rectifiers provide the

precise junction gradient

necessary for many SOME
applications. Operating

temperature range is from

minus 65° C to plus 165° C.

Available in stud and wire-in ‘ L O P
types having a wide range of FaR RS :
characteristics, meeting MIL
specifications.

Available NOW,
in production quantities.

SOME

/

Ll

SEMICONDUCTOR DIVISION

SILICON AND GERMANIUM DIODES AND TRANSISTORS
SILICON RECTIFIERS « CIRCUIT-PAKS

New York, Plozo 9-3900 « Boston, Hliilcrest 4-6700
Chicago, NAtionol 5-4000 « Los Angeles, NOrmondy 5-4221
Baltimore, SOuthfield 1-1237 « Cleveland, Winton 1.7716
Kansas City, Plozo 3-5330 ¢ Orlando, GArden 3-1553

San Francisco, Fireside 1-7711
Government Relations: W ashington, D.C., MEtropoliton 8-5205

{IJB RAYTHEON Reliable SILICON RECTIFIERS give you
fast start — fast rise
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BUSINESS THIS WEEK

ELECTRONICS NEWSLETTER

THERMIONIC GENERATOR TUBE has converted developed by Texas Instruments has responded

rocket exhaust heat into useful levels of power
during preliminary evaluation tests announced by
RCA and Thiokol Chemical Corp. The RCA tube
has produced up to 270 watts of power directly
from the heat source—an output of nearly 80
watts per pound of its 33-pound total weight. In
tests the device was coupled to a Thiokol solid-
fuel rocket motor. RCA and Thiokol engineers
zay actual and simulated rocket tests show the
feasibility of using light-weight thermionic tubes
to produce the power needed during a missile’s
Baunching and upward flight. They say thermionic
devices could power a rocket's guidance, tele-
metering and related electronic gear during the
operating life of the rocket motor.

Nevy airborne tactical data system for early warning and

weapon control has been delivered by Litton Industries.
The system, AN/ ASQ-54, was produced under contract
30 Buder’s Air-to-Air Control Branch, now undergoes
Sight tests by Lockheed in the WV2-E Constellation.

MINUTEMAN ICBM study contract for $118,000 in-
volving launch control system communication
techniques has been awarded to GE's Heavy Mili-
tary Electronics Department by associate con-
-ractor Boeing. GE says it will determine the
“easibility of low, medium and high frequency
systems. Five other companies received study
contracts from Boeing. Four different communi-
cation methods, plus “hybrid” techniques involv-
ng combinations of methods, will be evaluated
ander the study contracts which total more than
$1 million.

British Trade Fair to be held in Moscow in 1961 will

include exhibits of British electronics companies. The
fair, sponsored by the Association of British Chambers
of Commerce with the support of the Government, is
regarded as a “stepping-off ground” for trade relations
between Britain and the USSR. A reciprocal Soviet
exhibition 1will be held in London later in 1961.

ICBM-TRACKING RADAR to identify warheads

thousands of miles away will be developed for the
Advanced Research Projects Agency by Raytheon
under a contract of about $15 million. Named
“Pincushion” because of its microwave beam pat-
tern resemblance, the new 80-ton radar will make
microwave measurements of ICBM’s outside the
earth’s atmosphere, compiling a billion bits of
data on each run. Raytheon says it’s scheduled
for late 1961 delivery, and will be used in con-
junction with mid-Pacific missile tests. ‘“More
than a dozen needle-narrow beams fired from the
parabolic, five-story high antenna will help pro-
duce sharp, high-definition target “pictures,” says
the company.

SOLID-STATE 440-MC BEACON TRANSPONDER

ELECTRONICS - DECEMBER 11, 1959

from a Thor-Able missile 1,300-mi in space to
MIT Lincoln Laboratories’ Millstone Hill radar.
It was the first time the Millstone radar had been
used successfully beyond skin-tracking ranges.
TI says the Millstone radar-beacon transponder
combination could track over a greater distance
than the 1,300-mi achieved on September 17. Feat
came despite failure to orbit the missile. System
is capable of 40 continuous hours of operation on
self-contained batteries, weighs 6.3-1b and occu-
pies 0.058 cu ft.

TIME DIVISION MULTIPLEXING SYSTEM is

being developed for Britain’s electronic telephone
exchanges by the General Post Office Research
Laboratories and an all-industry joint electronic
research committee set up in 1956. Committee
pools the R&D of Automatic Telephone and Elec-
tric, Ericsson Telephones, General Electric, Sie-
mens Edison Swan and Standard Telephones and
Cables. First of the new exchanges is slated to
be operational in 1961 at a 1,000-line public ex-
change in North London. Experimental model is
already operating.

Five-pen continuous-line recorder has been designed in

Vienna by Siemens & Halske as part of a control system
for industrial furnaces and plants. Company says a
complete operational survey may be obtained from a
single 18-in. wide strip chart, which permits accurate
time comparisons.

TV CAMERA TUBE which permits color broadcasts

to originate under normal black-and-white light-
ing levels is announced by GE. The GL-7629
image orthicon tube is physically and electrically
interchangeable with standard camera tubes. It
requires 1/10th to 1/20th the light required by
standard image orthicons, either black-and-white
or color, says GE. Tube sensitivity is due to a
two millionths-of-an-inch-thick target of mag-
nesium oxide. Target uses electron conduction,
a reversible process, which GE says virtually
eliminates image retention (“stickiness”) and
extends tube life.

Seventh Army Stock Control Center in Zweibrucken, West

Germany, will be supplied with a Mobidic (mobile digi-
tal computer) data processing system under a series of
Army Signal Corps production contracts just reported
by Sylvania.

MICROWAVE COMMUNICATIONS LINK between

Alaska and the rest of continental U.S. will be
constructed by RCA Victor Co. of Montreal under
contract to Canadian National Telegraphs. Ex-
penditure of close to $25 million in two years
is expected.

1
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TAMED BY NEW PERKIN MTR DC POWER SUPPLIES




MODEL NO. MTR,-636-15

Tnﬁhg'ggllig‘m NEW SOLID STATE REGULATION PRINCIPLE:
o magnetic amplifiers for efficiency and reliability, transistors for fast response
N : ! Rugged magnetic amplifiers provide steady-state regulation of line and load. F' ast-acting
: g | l transistors suppress ripple and transients. Because the transistors function only during
N I TRANsISTOR  instantaneous line and load changes, their actual use is held to 2 minimum. MTR units
AMPLIFIER REGULATOR  thus have far better dynamic regulation than magnetic amplifier-regulated power
oL arels supplies and much higher reliability than fully transistorized supplies.
PERKIN / MTR REGULATED LOW-VOLTAGE DC POWER SUPPLIES prompt delivery
- o . B A.C. Input
Model D.C. Output Static Regulation Dynamic Regulation 60 CPS Ripple
No. Volts Amps Line Load Linet Load}t Volts Phase RMS
Y TR060-1 A 0-60 1 *10MV = *£25MV | £10MV = 2V 95-135 1 2MV
MTRO060-5 A 0-60 5 *10MV | *25MV | *10MV * 3V 95-135 1 2MV
TR036-5 0-36 5 *10MV | *10MV | *10MV * 2V | 105-125 1 IMV
t4TR0O36-15 0-36 15 *=10MV  *10MV  *10MV *= 2V | 105-125 1 IMV
MTR636-15 6-36 15 +25MV  *£50MV | *25MV *=,75V | 105-125 1 5MV
£1TR636-30 6-36 30 +25MV | £75MV =25MV +.85V | 105-125 1 SMV
MTR615-5 6-15 5 *10MV | *£50MV  *0.1% + 2V | 105-125 1 3MV
MTR28-2 24-32 2 *+0.1% +0.1% *0.1% * 2V | 105-125 1 SMV
MTR28-3 24-32 3 *0.1% *0.1% *0.1% * 3V | 105-125 1 5MV
MTR28-5 24-32 S *0.1% *0.1% *0.1% * 3V | 105-125 1 S5MV
MTR28-10 24-32 10 *0.1% *0.1% *0.1% * 4V | 105-125 1 2MV
MTR28-30 24-32 30 *0.1% *0.1% *0.1% * 5V | 105-125 1 SMV
MTR28-100 24-32 100 *0.1% *0.1% *0.5% *2,0V | 208/230/ 8 20MV
460 *10%
${Fe= 10V step change on 115V inal input units; 10% step change on Modelm 28-100

$1F >r 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
cirzuitry 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.
rat=d 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.
PERRKIN
ENGINEERING CORPORATION

845 Kansas Street, El Segundo, California + ORegon 8-7215
New England Area Office: 46 Amesbury St.+ Lawrence, Mass. * MUrdock 3-3252

SZLES REPRESENTATIVES

Ak uquerque, N.M.~ AMherst 8-1724  Dayton, O.—CHapel 4-5551 Minneapolis, Minn.— MIdway 6-2621 San Diego, Calif.— ATwater 3-2081
Argola, Ind.—217 & 8101-R Denver, Colo.—SUnset 1-7375 New York City, N.Y.—~Dlgby 4-2997  San Francisco, Calif.— EMerson 9-3354
Atanta, Ga.~BLackburn 5-6660 Detroit, Mich.— HOward 8-2461 Orlando, Fla.—CHerry 1-2128 Seattle, Wash.— PArkway 3-9000
Cl:cago, IlL.—JUniper 8-0905 Indianapolis, Ind. — STate 7-0009 Philadelphia, Pa.—~WAlnut 7-1820 Syracuse, N.Y.—GIbson 6-0220
Claveland, O.—REdwood 2-7444 Kansas City, Mo.— HEdrick 2-2528 Phoenix, Ariz.-- WHitney 6-2111 Washington, D.C.—JUniper 5-7550

Da las, Tex.—FLeetwood 7-7080 Los Angeles, Calif.—~ HOllywood 9-7294  St. Louis, Mo. —PArkview 1-6403 Agincourt, Canada ~ AXminster 3-7011



BARNSTEAD

BANTAM
DEMINERALIZER

DOES 5 WATER
PURIFICATION JOBS
EMPLOYS 5
INTERCHANGEABLE
CARTRIDGES

BANTAM f

B
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
CaCOj3). Approximately 35 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 oxygen 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
arnstea

STILL AND STERILIZER CO.

19 LI/NESVILLE TERRACE BOSTON 31, MASS.
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WASHINGTON OUTLOOK

THE FISCAL 1961 DEFENSE BUDGET, which will account for at least half :h=2
electronics industry’s market next year, has finally been approved by :he
Administration. Details will be kept under official wraps until next month
when the budget goes to Congress. But enough has leaked out to provide
broad outlines for the future.

For the electronics industry, the outlook is for still another increase in
defense business. Total spending is expected to go well over the $5-billion
mark, compared to about $4.9 billion this year. These sums cover resear:h,
development, and procurement of aircraft, missile and ship electronics
and of so-called “pure” electronics and communications not tied to amy
specific weapon system.

Aircraft electronics will probably remain close to this year’s $1.7-billior
level. Missile electronics spending will leap beyond the current $1.3-billior:
volume. Expenditures on other military electronics and communicatians
will exceed this year’s $1-billion total.

Military research and development on electronics, now amounting tc
abcout $650 million, will also rise.

But while the total volume of defense business in electronics remains
healthy, the much-touted squeeze on the military budget will result in
cutbacks, cancellations and stretchouts for many electronics contractors.
Just as significantly, many producers will be hurt by failure to receive
new contracts on which they have banked to continue production runs and
development work or to start new production operations.

The emphasis on stabilizing total defense spending at the $41-billion
level is resulting in a wide series of project slashes. As plans shape ap
now, the Pentagon will stretch out or reduce production of Convair’s B-38
bomber, Boeing’s Bomare B antiaircraft missiles, IBM’s Sage air defense
computer, naval antiaireraft missiles, and other major equipment.

In additicn to the cuts made in next year’s budget request, the Pentagon
is also rejuggling funds voted by Congress for this year. On the plus side,
the Air Force is being allowed to buy Martin’s Mace missile (Goodyear-AJ,
guidance). Congress failed to vote funds for the project. But the Air
Force is using money earmarked for other projects.

On the other hand, the Navy is being forced to trim its shipbuildirg
program—including procurement of shipborne electronic systems. New
shipbuilding orders this year will total $1.6 billion, $380 million under tte
original shipbuilding contract plans.

The Navy has just announced details of the 1960 program. Missing
were 10 new ship starts (two nuclear submarines, three missile frigates,
and smaller craft) and nine ship conversions (including a missile cruiser)
which had been previously authorized.

® Word has leaked out that the Air Force’s Titan ICBM has survived
the latest scrutiny of budget plans. There had been talk, for the
second successive year, of scaling down or even killing the projec-.
Guidar.ce contractors for Titan are Bell Telephone-Remington Rani
on a radio-command system, AC on an all-inertial system.

® Among the key projects slated for a speed-up next year: The Air
Force’s Atlas and Minuteman ICBM’s. GE and Burroughs are con-
tractors on a radio-command guidance system for Atlas, Arma for
an all-inertial system. North American Aviation’s Autonetics divi-
sion is contractor on Minuteman’s guidance system.
Still unknown: The rate of development effort approved for th=2
Air Force’s B-70 bomber, air-launched ballistic missile, and Dynasoa-
projects. Each represents a vast new market for electronics.
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The New

Ramo-Wooldridge

Laboratories

wn Canoga Park

4 _'-f~§<’

e
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...an environment dedicated to
technological research and development

The new Ramo-Wooldridge Laboratories in Canoga
Park, California, will provide an excellent environment
for scientists and engineers engaged in technological
research and development. Because of the high degree
of scientific and engineering effort involved in Ramo-
‘Wooldridge programs, technically trained people are
assigned a more dominant role in the management of
the organization than is customary.

The ninety-acre landscaped site, with modern build-
ings grouped around a central mall, contributes to the

academic environment necessary for creative work. The
new Laboratories will be the West Coast headquarters
of Thompson Ramo Wooldridge Inc. as well as house
the Ramo-Wooldridge division of TRW.

The Ramo-Wooldridge Laboratories are engaged in
the broad fields of electronic systems technology, com-
puters, and data processing. Outstanding opportunities
exist for scientists and engineers.

For specific information on current openings write
to Mr. D. L. Pyke.

THE RAMO-WOOLDRIDGE LABORATORIES

ELECTRONICS - DECEMBER 11, 1959

8433 FALLBROOK AVENUE, CANOGA PARK, CALIFORNIA
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Production Inspection is Faster and Easier

with a J&L Optical Comparator

« ¢+ and its extreme versatility enables you to perform
inspections that vsed to be ‘“impossible’’ |

More and more electronics manufacturers throughout the
country are using Jones & Lamson Optical Comparators
in their quality control operations. Small shops, as well
as the giants, have learned that a J& L Comparator pays
for itself in very short order.

The Comparator’s ability to measure and inspect,
through shadow magnification, all sorts of parts and objects

with extreme precision and speed makes it ideally suit=d
for checking electronics components, especially thcse
which are tiny or intricately contoured.

Investigate how the J &L Comparator can help you mace
your production operations more efficient . . . and more
profitable. Write today for a free copy of our new illustrated
catalog No. 5700,

For Instance — A customer writes: “One of
our assemblies, containing 32 separate circuits,
measures only 35" dia. by 1” long. The parts which
go into this assembly must have perfec: shape and
tension,which are impossible to check by mechanical

means. Two such parts are these .005” dia. gold
wires, and precisely toothed brush spacers. Since
using the J&L Optical Comparator in our inspec-
tion, assembly failure due to malfunction of either
of these two parts has virtually disappeared.”

16 CIRCLE 16 ON READER SERVICE CARD

This precisely-threaded rod (used in calculating
machines) is of .047" dia. stock, 120 pitch, with
continuous threading along its entire 12 length,
Threading accuracy and critical dimensions are
measured and checked speedily and efficiently with
a J& L Comparator,

JONES & LAMSON

JONES & LAMSON MACHINE COMPANY, Dept. 710, 539 Clinton Street, Springfield, Vermont

Model PC-14

CIRCLE 17 ON READER SERVICE CARD —>



1000 to 10,000 mc

Absolute measurements
of microwave
interference and
susceptibility

POLARAD

Polarad Model FIM is

appreved Class A MIL SPEC

unde - MIL-1-006181C (MIL-1-22600)

and Bamo- Woolridge Weapons System
Spec fication WDD-M-PRO-2

For the first time, one sing e microwave test sys- J
ters —Polarad Model FIM Field Intensity Receiver—
is ¢ apable not only of measLring the absolute level

of radiated or conducted interference, but also of
desermining the signal susceptibility of other in-
str.ments and components to such external inter-
ferznce. It combines a calibrated antenna system,

a :alibrated receiver and an internal calibrated
sipmal generator.

This versatile precision test instrument serves
also for field intensity measurements, propagation
st Jies, antenna pattern analysis, r-f leakage meas-
ursments, analysis of r-f signals—and characteristics
of transmitters, receivers, and other microwave
components. Model FIM

Four sensitive plug-in tuning units, each with T y [ 4
UM -DIAL control. Meter indicates average, peak or oy Ve
que si-peak value of r-f signals. Audio, video and

re order outputs. eEESSssaEaamErEESSEES

POLARAD ELECTRONICS CORPORATION:

Please send me information and specifications on:

(] Mode! FIM Calibrated Field Intensity Receiver ]
(] Model K-200 Microwave Tube Tester*

t;lq S Iy g Ty 10y IS U]
S = MAIL THIS CARD
}" FREE LIFETIME SERVICE for detailed specifications.

Ask your nearest Polarad
ON ALL POLARAD rgpresentative (in the

Yellow Pages) for a copy

INSTRUMENTS

7 o easurements- (] Model P-3 Transistorized Power Meter* -

My applicationis:— —
POLARAD Name = —— e e edl
ELECTRONICS | — . Dept._
CORPORATION Compary
43-20 34th Street, Long Island City 1, N. Y. Address_
Fepresentatives in principal cities ity  Ione State.

*See reverse side of this page.



PORTABLE
TRANSISTORIZED
MICROWAVE
POWER METER

e 10 to 39,000 mc

o Battery or line operated

o Light and rugged

o Measures absolute r-f power instantly without tuning

Used for: field or laboratory measurement of absolute r-f power
levels; testing and calibration of signal generators, attenu-
ators, traveling wave tubes; testing coax aad waveguide sys-
tems; measurement of power at locations where AC power
lines are not available.

Thermistor elements make the unit safe from accidental
overload. Thermistor mounts available in coaxial and wave-
guide sizes.

Postage
Will be Paid

Postage Stamp
Necessary

by
Addressee

If Mailed in the
United States

BUSINESS REPLY CARD
First Class Permit No. 18, Long Island City 1, N.Y

POLARAD ELECTRONICS CORP

43-20 34th St., Long Island City 1, N. V.

POLARAD

I

MICROWAVE
TUBE TESTER

Simplified Test Saves
Engineering Man Hours

No guesswork. No need to fire up complete equipraents to
determine microwave tube performance. Model K-2(0 gies
rapid, positive decision on costly microwave tubes. Quickly
pays for itself by enabling you to reclaim questionabe -uxes
from salvage. Allows Incoming Inspection to check tubes upan
receipt and throughout warranty period, without ty ng u>
expensive personnel.

Tests all microwave tubes including
internal and external cavity types, pencil
triodes, rocket and lighthouse tubes. A
scroll indicates quick setups to test for
filament continuity, short circuits, static
d-c tests, life tests, and dynamic tests.

Model K-201

MAIL THIS CARD

for detailed specifications.
Ask your nearest Polarad
representative (in the
Yellow Pages) for a copy
of “Notes on Microwave
Measurements'’

{ FREE LIFETIME SERVICE

ON ALL POLARAD
INSTRUMENTS

POLARAD
ELECTRONICS
CORPORATION

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

Representatives in principal cities



New ruggedized magnetrons
for increased reliability
of air-borne systems.

New computer diodes
with recovery times
lower than 4 mu secs.

protection up to 1000 hours
and at elevated temperatures,

PROGRESS AT MICROWAVE

New duplexer tubes
that guarantee crystal

New parametric amplifiers
for 4 to 14 db improvement
in receivers operating within

the 100-1500 mc range.

&

o

without external bias.

has a unique 12-month pattern . ..

This pattern of progress at Microwave
Associates during the past 12 months re-
veals a unique combination of solid state
and microwave competence. It shows a
new-development pace unmatched by any
other single source in the microwave field.
It promises that your own microwave sys-
tem planning can benefit from close co-

MICROWAVE
BURLINGTON, MASS.

<CIRCLE 18 ON READER SERVICE CARD

operation with our skilled team of physi-
cists, metallurgists and engineers. Let's
move ahead faster... together!

For data and prices on any of these new
products . . . or for engineering coopera-
tion in developing systems components for
your specialized needs, write or call:

BRowning 2-3000

CIRCLE 19 ON READER SERVICE CARD

New ferrite duplexers,
isolators and circulators
for advanced systems.

New Varactor diodes
that reduce receiver
noise to as low as 1 db.

New solid-state limiters
that protect receivers

ASSOCIATES, INC,

19



NOW...FROM

NORTH ELECTRIC

4 & 6 POLE RELAYS

FOR MILITARY AND
INDUSTRIAL APPLICATIONS

Reprinted from
the Galion Inquirer,
Feb. 19, 1959

Subminiaturized, ruggedized, hermetically sealed relays— designed

for superior performance and maximum reliability in missile and airborne
applications, these relays meet and exceed the stringent specifications
of MIL-R-5757A, B, C and MIL-R-25018 (USAF).

4 and 6 PDT relays available for AC, DC and Dry Circuit use.

For full spec data and complete listing of types available, write—

INDUSTRIAL DIVISION

NORTH ELECTRIC COMPANY

4913 SOUTH MARKET STREET, GALION, OHIO

A

75
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FINANGIAL ROUNDUP

New Stock Split Planned

THREE-FOR-ONE STOCK SPLIT for
Ampex Corp., Redwood City, Calif.,
is row approved by corporation di-
recors. The decision will be sub-
mitted to shareholders for vote at
a special meeting slated for Jan.
25.

e A new cooperative firm, Na-
tiomal Electronics Facilities Or-
ganization, has been founded on
Long Island. Made up of six com-
panies, the new entity reportedly
has total assets of $25 million and
will go after military contracts.
Companies involved are: Servo
Corp., General Transistor, Blount
Brethers, Specialty Electronics De-
vebepment Corp., Nytronics and
Teshnical Research Group, Inc. A
sev2nth company, Dade Associates,
Garden City, L. 1., will administer
NEFO’s affairs. The directors of
the new corporation are men who
ha~e founded their own companies
an- raised them to the $5-million
to $10-million sales bracket. A
spokesman for the group points
ou: that NEFO is not a merger
ani stresses that outside their pro-
cu-ement activities the companies
will remain independent and even
compete against each other.

» Beckman Instruments, Los An-
geles, announces acquisition of
Harold Kruger Instruments, San
Gebriel, and Tool-Lab Inc., Escon-
diZo, both in California. Initial
cash investment of about $130,000
was involved. The San Gabriel firm
manufactures chemical analysis
gear, metering pumps and Teflon
connectors for laboratory and in-
dustrial use. Tool-Lab makes elec-
tric meters which will now be
merketed by Beckman’s Helipot
division, manufacturer of potenti-
oreters, servomotors, monitoring
gear and related equipment.

¢ Chesapeake Instrument Corp.,
Shadyside, Md., reports work proc-
essed during the first six months of
th-s year was at the $450,000 level,
ac compared with $300,000 for
1¢38. For the same period, billings
rcse from $190,000 to about $385,-
00). Total profit for the interval is

EVNECTRONICS - DECEMBER 11, 1959

roughly $60,000, as compared to
$16,000 last year. Chesapeake man-
ufactures electroacoustic, ultra-
sonic, underwater sound and anti-
submarine warfare equipment.
The firm is five years old.

e Missile Systems Corp., North
Hollywood, Calif., announces con-
solidated earnings of $114,351 for
the six-month period ended Oct.
31. This is equivalent to 36 cents
a share on the 316,421 shares of
common stock outstanding. Con-
solidated sales for the period were
$623,116. In the period between
Apr. 30 and Oct. 30, MSC backlog
went from $503,784 to $1,885,913,
an increase of 275 percent. F. W.
Bailey, company president, says
the increase in orders will bring
second-half sales to more than §1
million. The firm makes compo-
nents and assemblies for the mis-
sile and aviation industries.

25 MOST ACTIVE STOCKS

WEEK ENDING NOVEMBER 27

SHARES
(IN 100's) HIGH

LOW CLOSE
Univ Control 2,290 2% 19%  19%
Aveo Corp 1,544 15% 14z 15%
Sperry Rand 1,249 28% 22% 2%
Elec & Mus Ingd 1,232 12 114 113%
RCA 1,171 703 6533 69
Raytheon 1,127 55% 51 53%8
Varian Assot 1,078 53 4N 50%
Gen Efectric 865 901, 84 89%
Lear 828 21 18% 20%
Gen Dynamics 722 8% 4% A%
Int'l Tel & Tel 706 40% I3z 38%
Clarostat Mfg 671 12 132 157%
Gen Precis Equip 478 60 503 59
Cons Electronics 472 5618 4615  561a
Ampex Corp 463 137 126 1293
Skiatron 443 6% 57% 64
Phitco Corp 440 283% 263 27
Lorat 434 363% 3N UK
Siegler Corp 427 35Ys 321 3%
Westinghouse 413 101va 98 1007%s
Gen Transistor 404 3513 3113 31y
Burroughs 387 34y, 33 33%%
Zenith Radio 357 1253, 1183 11914
Packard-Bell 314 46% 40 42Y2

Int'l Bus Mach 308 433 408 428

‘The above figures r @resen( sales of electronics

stocks on the New and American Stock

Exchanges. Listings are prepared exclusively for

§L£fnomcs by Ira Haupt & Co., investment
ankers

DIVIDEND ANNOUNCEMENTS

Amount Date
per Share Payable

Assembly Prods $.05 Jan. 5

Collins Radio 50 Jan. 2
Friden 25 Dec. 23
Hoffman Electncs Jd5 Dec. 31
Radio Condenser «10 Dec. 21

ELECTRONIGCS
GCAPITAL
' GCORPORATION

| $16,500,000 institution
o devoted to the manage-
o ment and capital needs of
4 the electronics industry.
Electronics Capital Corpora-
¥ tion is the first and largest
§ Small Business Investment
Company specifically
licensed to provide long-
8 term capital for the growth
and expansion of electronics
companies throughout the
United States.

OFFICERS AND DIRECTORS

Charles E. Salik, President
President, Electronics Investment
Corporation

Richard T. Silberman

Executive Vice President

Dr. Neil H. Jacoby

Dean of the Graduate School of
Business Administration

University of California, Los Angeles

Dr. Joseph M. Pettit

Dean of the School of Engineering,
Stanford University

Louis J. Rice, Jr.

Vice President, Director,
First National Bank, San Diego

Donald C. Duncan

President, Pacific Electronic
Controls Corporation

Alfred J. Coyle

Partner, Hayden, Stone & Co.

David Salik

Industrialist

Bernard Koteen, Secretary
Partner, Koteen & Burt

Send for informative brochure
“Long-Term Capital for
the Electronics Industry’

ELECTRONICS CAPITAL
CORPORATION

1400 Fifth Ave., San Diego, Calif
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GENFRAL ELECTRIC SEMICONDUCTOR NEWS

Icpo~30V (MILLIMICROAMPS)

22

New silicon triodes dissipate

Greatly magnified photo of silicon
transistor showing Fixed Bed Construc-
tion. All parts are firmly fastened, with
no suspended parts except wire lead.
Transistor reacts as a solid block in re-
sisting shock and vibration. Power dis-
sipation is inherently higher.

T
[

4

TYPICAL
Hie VS TIME
(800 MW (@ 25°C)
Veg® 20 VOC
1g =25 Ma DC

1

90%

MEDIAN

Me—5V,IMA

10%

|
[
\
|

Power dissipation of the 2N332A-throu
ranges from 500 mw at 25°C to 83 mw
below, left) the extremely low Icio th
units fall within 100 mua. Beta spread

TYPICAL
Icgo VS TIME
(500 MW @ 25°C)
Vep * 20VDC

Tg * 25MA DC

/\

POWER DISSIPATION {(MILLIWATTS)

>

10%

500 |
665

TIME IN HOURS
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663

TIME IN HOURS

gh-2N336A silicon transistors (see chart below)
at 150°C without heat sink. Nofe also (see chart
roughout 1000 hours of testing. Nearly 90% ef
(chart above) is stable out to 1000 hours.

RATING CURVES FOR
G-E SILICON TRANSISTORS
WITH FIXED-BED CONSTRUCTION
TYPES 2N332A-2N336A

| PRESENT RATING
2N332 - 2N336

N\

25°C

50°C

75°C 100°C

AMBIENT TEMPERATURE

150°C

175°C

200°c
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500 mw without heat sink at 25°C

FIXED BED MOUNTED TRANSISTORS 2N332A-through-2N336A ALSO FEATURE:

4 VOLT Vg .

.. GUARANTEED 45 VOLT V¢e....005 pa MAX. e

AT 25°C AND 30 VOLTS ... PHYSICAL AND ELECTRICAL STABILITY

The 2N332A-through-2N336.\ line of silicon
NDPN triodes is a new scries of amplifier and
switching transistors capable of much higher per-
formance than ever before achieved.

Collector dissipation without heat sink is 500
mw at 25°C ... 83 mw at 150°C. Since reliability
is related to junction temperature, even those de-
signs which do not require maximum-rated power
may be enhanced greatly by this device series be-
cause of the wide safety-factor potential provided.
FOUR OTHER ADVANTAGES—Coliector-to-
emitter voltage is guaranteed at 43 volts. Col-
lector leakage current is a maximum of 500 mua
at 30 volts and 25°C. Collector-to-emitter leakage
current is 60 ga at 150°C. Minimum cutoff fre-
quency is 2.5 me, typical fa, is 10 to 15 mc.
FIXED BED MOUNTING—Fixed Bed Mounting
is an exclusive G-E construction technique which
contributes to the extreme stability obtained by

this series of transistors. Storage and operating
tests have resulted in a performance rate of better
than 99.29, after 1000 hours.

Besides the demonstrated electrical characteris-

tics, General Electric’s silicon transistors can ab-
sorb physical punishment far beyond normal
specitications. All parts are solidly fixed together
and react as a solid block in resisting shock and
vibration. Test units have been fired from a shot-
gun, struck with a golf club and rattled freely in
an auto hubecap for 700 miles—and worked after-
ward.
IMMEDIATELY AVAILABLE —All types are
available now from warehouse stock. Call your
General Electric Semiconductor Sales Representa-
tive ‘or complete details on the "“hot™ transistor
line that operates the coolest. General Electric
Company, Semiconductor Products Dept., Elec-
tronics Park. Syracuse, N. Y.

TYPE 2N333-THROUGH-2N335 SILICON TRANSISTORS MEET MIL-T-19500/37A SPEC.

Designing to the new MIL-T-19500/37A Spec? General Electric types 2N383, 2N334 and 2N335 can be
supplied from warehouse stock to meet this specification.

SPECIFICATIONS
Azssluse Maximum Ratings (25°C)
Soltage:
Colleatsr to Base Vce 45 volts
Collecor to Emitter Vce 45 volts
Emwitte to Base Ves 4 volts
Current
Collector Ic 25 ma
bower
Collecsor Dissipation RMS P 500 mw @ 25°C (Free Air)
Pc 83 mw @ 150°C (Free Air)
Tempera-ure
Stora Tste —65 to 200°C
Opera-ing Junction T —65to 175°C
E cctrical Choracteristics (Typical ot 25°C)
® C Chcoctetistics 2N332A 2N333A 2N334A 2N335A 2N336A
siward Current Transfer Ratio (low current)
lc=1ma, Yce=5V) hee 16 27 36 45 75
sa-urat on Voltage
le=1 ma, Ic=5 ma) Vce (Sat) ko) 45 42 4 4 volis
Zutoff Characteristics
Zollecter Current
(Vim=30 V; le=0; Ta =25°C) lcso 1 1 1 1 1 mHpa
Zollecter Emitter Current
(Ve==30 V; ls=0; Ta =150°C) Iceo 60 60 60 60 60 Ha
_o'w Frejuency Characteristics
(V2=5V; le= —1 ma; £=1000 cps)
forwarz Current Transfer Ratio hto 16 30 38 52 95
Inout | npedance hio 750 1300 1700 2000 3700 ohms
Dutput Admittance hoo 3.5 5.0 6.0 7.0 8.0 umhos
Owtput Admittance hob .25 2 18 9L A3 umhos
High Feequency Characteristics
(C=mmon Base) (Vcs=5 V; le= —1 ma)
Output Zapacity (F=1 mc) Cob 7 7 4 7 7 puf
Cutcff frequency fab 10 n 12 13 15 mc
Pcwer Gain (common emitter)
€ (Wee=20 V; le= —2 ma; =5 mc) Ge n n 12 12 12 db

GENERAL @3 ELECTRIC

ELECTRONICS  DECEMBER 11, 1959
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PAWTUCKET -

ROYAL

24

Make Royal your
source for Coaxial
Cables. Modern,
integrated production
facilities here meet
the many and diverse
demands of the
electronics industry.
Look to Royal for
single and multi-
conductor cables with
built-in performance
dependability.
Request Bulletin
4C-3-L listing stock
constructions, or let
us quote on your
special requirements.

5 ® Formerly manufactured
34 by Federal Telephone
& Radio Company

301 Saratoga Avenue
RHODE ISLAND
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MARKET RESEARCH

Planning Foreign Markets

PREPARING to market abroad? If so,
thorough market research is essen-
tial because conditions overseas
may be quite different from the
domestic scene, says Philip Patton,
marketing vice president of Len-
kurt Electric. He spoke at the re-
cent Western Electronics Manufac-
turers Association panel meeting on
“Doing Business With the World.”

Company Objectives

A company’s objectives in looking
to foreign markets may be three-
fold: to have an additional outlet
for U. S.-produced goods, to manu-
facture outside the United States
for sales in a foreign country, and
to manufacture outside the country
for sales back to the states, says
Patton.

But before deciding upon any of
these approaches, he says, consider
the need for a specific product. Is
it one that can be adapted into the
economy and technology of the
country? Other questions: What’s
the size of the market, present and
future? Can the customer pay? Is
his currency convertible? Can he
deliver the cash to you at home?

Attitude Toward U. S.

The attitude of a country toward
the U.S. is important. Unfortun-
ately, some nations shun American-
made products. Others respect U. S.
technology, and offer far less sales
resistance. “What about competi-
tion, both from other companies
within the United States and from
foreign manufacturers?” asks Pat-
ton. “Most foreign countries have
protective tariffs and much cheap
labor, giving them big advantages
to start with.”

Foreign customers must be given
more than the usual amount of aux-
iliary services. Can you easily get
vour people to their plants? For-
eign marketing calls for bringing
customers to the states, both for
technical education and for publie
relations.

Is there a troublesome language
barrier? Remember that because of
different technologies and educa-
tion, foreign trade entails greater
customer education obligations. In-

struction manuals
must be translated
languages.

and catalogs
into foreigr

Case Histories

Drawing from Lenkurt ma-ket-
ing case histories, Patton explaines
how the above theories were workes
out in practice.

In 1948, Lenkurt found it wa:=
unable to sell U.S.-made products
in Canada because of prohib tive
tariffs. Result: The company opened
a plant in Vancouver.

In Italy, the firm discovered in-
sufficient business to justify setting
up a plant, and for various reasons
could not sell U.S.-built prodicts
there. In this case, it was dec ded
to license Automatic Electric of
Italy to build Lenkurt products.

“Once you've decided all require-
ments of your market study are
met,” cautions Patton, “concent-ate
on small and particular areas. Don’t
try to take on the whole worlc at
once.”

*F-m radio set production is
running more than 100 percent
ahead of last year. F-m sets made
during the first nine months of {his
year totaled 367,804, compared
with 176,061 during the sim:lar
three quarters in 1958. Last Sep-
tember’s production totaled 76,£42.
It was 41,408 in September, 1£58.

Thousands FIGURES OF THE WEEK

of Units

Productisn
Week of 1.20

Source: El2

NDJFMAMIJJASO NOV
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'] Our resolution will
- continue to be the highest
~~and most extensive available

—without gimmicks!

Another first—Du Mont’s high-resolution line of
cathode-ray tubes is now available in three
different phosphors. Du Mont, the pioneer

in high-resolution cathode-ray tubes, is not only
the leader in such developments—but the

leader in producing a variety of such tubes to
satisfy the many needs of industry. When spot
sizes become smaller, and the useful variations in
such tube types becomes greater—they will

first come from Du Mont!

............................

----------------------------

® Eliminate need for extra gadgetry (no centering-beam magnets)

@ Spot sizes are guaranteed to be no longer than advertised

Spot size at beam currents higher than any comparable tube

UNPRECEDENTED!—Offered in 3 phosphors: P1, P11, P16

for

Flying Spot Scanners, Precision Radar, Photographic

and Intermediate Film Transmission Systems

DU MONT HI-RESOLUTION TUBES FOR IMMEDIATE DELIVERY

W (s [ e [
X 8 0.8 mil Magnetic deflection P1, P11 or P16
and magnetic focus
4 1 mil e 14
7 1.5 mils 4 3
3 0.8 mil Magnetic deflection 4
and electrostatic focus
3 1 mil 2 "
I 1.5 mils £ g,

DU MONT SUPER HI-RESOLUTION TUBES FOR IMME!

DIATE DELIVERY

3
sn

* We GUARANTEE that the
sizes (measured by shr

0.7 mil
0.7 mil

Magnetic deflection P1, P11 or P16
and focus
cifications given are the maximum spot
ng raster m{hoa 7

Write for complete technical details

ELECTRONIC TUBE SALES
precision electronics is our business

SLECTRONIC TUBES/INDUSTRIAL TV/MILITARY ELECTRONICS/MOBILE COMMUNICATIONS/SCIENTIFIC INSTRUMENTS/AUTOMOTIVE TEST EQUIPMENT

ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N. J., U. S. A.

INTERNATIONAL DIVISION ¢ S15 MADISON AVENUE, NEW YORK 22, N. Y. » CABLES: ALBEEOU, NEW YORK
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Transitron offers...

INDUSTRY'S MOST COMPLETE LINE

SILICON TRANSISTORS

Maximum
Minimum Maximum Typical | 25°C
JAN TRANSISTOR Curremt Gain Collector Voltage Cut-off Frequency a?\% e Max. FEATURES
(8) (Volts) (MC) (ua)
JAN-2N118 10 30 10 1 « Only Jan Silicon
Transistor
MaEimzusmc
Minimum Maximum Typicat lco @ 25°
SMA“— SIGNAL Current Gain Collector Yoltage Cut-off Frequency a‘r:l?i Ve Max. FEATURES
(B) (Volts) (MC) (ua)
2N333 18 45 7 50
A 'j@ 2N335 37 45 10 50 o Low lco
2% 4 2N480 40 45 11 3 « Operation to 175°C
;ﬂ 2N543 80 45 15 5 « 200 mw Power Dissipat on
ST905 3€ 30 10 10
3 I hgax Power I e
Typical Maximum Maximum tssipation ATURES
HlGH SPEED SW|TCH|NG Cut-off Freq. Collector Voltage Collection Saturation @ 100°C ambient
(MC) Volts) Resistance (ohms) (MW)
. 3 2N113% 15 15 60 500 « High Frequency Operat on
— —_— _:—.:@ 2N337 20 45 150 50 « Low Saturation Resistacce
2N338 30 45 150 50 o Low leo
i Yypical ‘I'prlcaI
Max. Power Maximum Minimum DC Rise all
MED'UM POWER Dissipation @ 25°C Collector Voltage Current Gain Time Time | FEATURES
Case (Walts) (Volts) (B) (usec) (usec) |
_ 2 2N545 5 60 15 3 5
= -e- 2N547 5 50 20 « Fast Switching
_——————— = 2N498 4 100 12 + High V¢
N & 2N551 5 50 20 ) « Rugged Construction
2N1140 3 40 20 2 N Al
Maximum Power Minimum DC Typical Maximum
HlGH POWER Dissipation . . 25°C Current Gain Collector Saturation Collector Voltage [ FEATURES
Case (Watts) Resistance (Ohms) (Volts) |
74 ST400 85 15@ 2 Amps 15 60 . Nlih Current Handling
~ L, — - = — —’ bility
A 2N389 85 12@ 1 Amp 3.5 60 o Low Saturation Resistanca
2N424 8 12@ 1 Amp 6.0 80 " « Rugged Construction
Write for Bulletins: TE-1353 and TE-1355
Fast Switching and High Frequency Types - Military and High Conductance Types
—Gl» Ratings @ 25°C Ratings @ 150°C
Max. {nverse Max. Average Inverse Recovery Max. lnverse Max. Average Max. Inverse
FEATURES Voltage (Volts) Fwd. Current, Time (usec) Voltage (Voits) Fwd. Current Current
(ma) (ma) W)@V
' 1N808 100 100 | 3 JAN 1N457 60 25 5@ 60
g RFC:VW Times Under 15 usec 1N809 200 100 3 JAN 1N458 125 | 25 5@ 125
* Wi Eontuctance C IN658 120 200 3 JAN IN453 175 [ 2 5@ 175
= Subminiature Size 1N659 55 100 3 1N4858 180 50 5@ 175
s Migh lnverse Resistance I1N643 110 100 3 1N483A 380 50 25 @ 380
JAN 1N251 30 75 .15 1N464 175 40 30@ 125
SIL'CON RECTlFIERS Write for Bulletin TE-1350
e Peak Recurrent S Maximum Average| Maximum nverse
Ratings @ 150°C Case Temperaturs Inverse Voltage | Forward Current Current FEATURES
(Volts) (ma) (ma)
— Subminiature Glass 1N689 600 150 0.2
= CIp— IN649 600 150 0.2 (@ 25°C)
E Miniature TJ60A 600 200 0.5
< d TJ30A 300 200 0.5 « Reliability at High
Axial Leads SIS 1500 100 02 Temperatures
R * 1N547 500 250 03 + High Efficiency
Military JAN IN256 570 200 0.25(@ 135°C) | *+ Rugged Construction |
Stud Mounted TMISS 1500 400 0.5 + Hermetic Sealing ;
TM67 600 3000 0.5  Low Thermal
3 -, Resistance
Amps
Medium Power TR402 400 20 5
TR601 600 10 5
High Power TH402B 400 50 15

Write for Butletin TE-1351



SILICON REGULATORS AND REFERENCES

Maximum Dynamic Maximum Current
— Voltage Range Resistance @ 25°C @ 125°C FEATURES
Volts) (ohms) (ma) (ma)
—E— Subminiature — SV-5 4354 55 50 10
4 Miniature — SV-815 13.5-18 120 40 8
y ° « Long-term stability
(amps)® (ma)* « Operation up to 150°C
- Péwe' — Sv-924 20-27 8 A j00 « Small size, easy mounting
Stabistor — SG-22 .64 40 150 25 « Hermetically sealed
Temp. Coefficient
Reference — SV-3176 8.8.8 15 tl.)OOI%/°C
Ref-Amp — 3N44 8.3-9.8 =.002%/°C

SILICON CAPACITORS

*Case temperaturs ratings
Write for Bulletin TE-1352

Uttra High Frequency Types — Ratings @ 25°C

- - FEATURES
e Cut-off Capacity (uuf) a @ —4v Maximum
/7//&/‘ Frea (mc) @ V Max. @ —0.1V | @ SOMc @ 100Mc | Working Voltage
SCH-51 5000 .35 2 100 50 10
SCH-52 5000 8 4 100 50 7 « Subminiature Size
- « High Q
High Frequency Types | « High Temperature Operation
= Q@ —4v
w At 5mc At 50me
= SC-1 44 24 350 35 22
SC-5 25 120 350 35 11
SC-15 120 360 350 35 6
GERMANIUM DIODES AR
X Forward Current inverse Current at Max. Oper. =
Specifications and Ratings at 25°C @ +Iv Specified Voltage Voltage Description
(ma) wa@V) (volts)
JAN-1N270 200 100 @ —50 80
JAN-1N281 40 588 :28 60 o JAN TYPES
JAN-IN126 e RE i "
E%;’/ — 5 25705(% :?g @ 75°C 50
e IN283 | 200 0@ ~10 20 COMPUTER
T166 40 100 @ —50 60 i TYPES
IN278 20 125@ —-50 @ 75°C 50 | "l“ﬂ,’:,":sggruu
FEATURES T226 40 0@ —10@ 75°C 15 |
« Milli Microsecond Switching T9G 100 2% o :‘ri'g &
« Superior Forward Conduct HI-RESISTANCE
- 80
« High Inverse Resistance NG5 ) Sg"',: _go TYPES
« Uniformity and Stability T8G 100 20@ —100 100
« Gold Bonded Construction 5@ -10
Recovery Time
.002 MILLI-MICROSECOND
§5706 10 0@ 6 (usec) SWITCHING

GERMANIUM COMPUTER TRANSISTORS

Write for Buletin TE-1300 & TE-1319

—

—

e
__—9

Minimum Maximum Typical
Current Gain Colfector Voltage Cutoff Freq. FEATURES
(B) (volts) (MC)
« High FrequencySwitching
2427 10 15 g o Low Saturation
Resistance
2N428 60 12 13 o Uniform Input
Characteristics

- Your local authorized TRANSITRON
DISTRIBUTOR now carries in-stock
i e iinventories for-immediate- deliverye o e

Trang

Transitron’s TD series of rectifier stacks offer a
wide range of ratings in seven standard circuit con-
figurations. High voltage cartridges, quads, plug-in
assemblies, and many other special encapsulations
are also available. Your inquiries are invited.

Write for Bulletin TE-1342.

itron

electronic corporation ® wakefield, massachusetts




Medical Ultrasonics: What's

High-power systems serve as scalpels, low-power systems as body map-

pers. Devices are becoming both more sophisticated and more practical

DEVICES for producing nonionizing
radiation used for therapy and diag-
nosis are simultaneously becoming
more sophisticated and more practi-
cal. This trend was shown in papers
given by doctors, engineers and
scientists at the 12th Annual Con-
ference on Electrical Techniques in
Medicine and Biology held last
month in Philadelphia. Also, papers
of a general nature were given with
emphasis on instrumentation.

Ultrasonic Neurosurgery

Focused high-energy ultrasonic
beams have been used to produce
circumscribed destruction of deep-
seated ganglia (a benign growth)
in the brains of animals (ELECTRON-
ICS, p 563, May 15). According to
F. J. Fry of the University of Illi-
nois, the technique has been devel-
oped to the point where a fairly
standard pattern of procedural
steps has been established for treat-
ing humans.

Because bone absorbs ultrasonic
energy, a portion of the skull be-
tween the ultrasonic radiator and
the point to be irradiated is re-
moved. The skin flap is sewn into
place and allowed to heal. Since the
patient’s head must be extremely
rigid during exposure, a head holder
is used having four stainless steel
pins which are inserted in cup-

shaped indentations previously
drilled into the patient’s skull.

During the operation, the pa-
tent’s head is accurately positioned
by the holder. A four-beam ultra-
sonic focusing device is then used to
irradiate the selected area through
the skin flap.

Presently, the portion of the
skull removed is replaced following
the operation. If a solid, acousti-
cally transparent material having a
lew rate of acoustical absorption
were available, it could be inserted
in place of the bone during the pre-
liminary operational procedures.

Success of this type of operation
was demonstrated in a film showing
preoperative and post-operative con-
dition of a patient with a nonpat-
terned hyperkinetic disorder and
another with Parkinson’s disease.
In both cases recovery of full motor
control was achieved.

Ultrasonography

By using pulsed-echo ultrasound
in the me range, D. H. Howry and
J. H. Holmes the University of
Colorado Medical Center obtained
cross-sectional pictures of various
regions in a living human body.
An ultrasonic camera for the same
purpose was recently deseribed
(ELECTRONICS, p 124, Sept. 11).

A somagram, as the ultrasonic

VIEWED N
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POSITION
MONITOR Q

FIG. 1—Television eye tracking system shows how subject scans a picture. White dot on

superposition monitor indicates fixation point
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picture is called, of good definition
has been produced by a compound
circular scanning technique. Elec-
trical pulses activating a piezoelec-
tric crystal are used to propagace
ultrasound. The sound waves a-e
focused, passed through a water
medium and permitted to impinge
on the subject. Echoes produced are
reflected back to a transducer, ard
the resultant electrical signal is am-
plified and presented on a crt.

The transducer head scans se:-
torially, producing a cross-sectional
picture of the object in the plane ¢f
radiation. Since the majority of
normal tissues are mirror-like re-
flectors, only those structures cam
be seen which present a normal sur-
face to the beam. This problem ‘s
overcome by mounting the trans-
ducer on an arm rotating about the
object. The 360-deg exposure
largely eliminates “spooks” resul--
ing from multipath reflections and
reduces sonic shadows thrown by
some structures.

A somagram taken of a living lex
and a photograph of a pathologiczl
specimen of the same leg showinz
the same cross-section were corr-
pared on a slide. The somagrar
gave a more detailed picture of th2
leg structure and tissues.

Ultrasonic Eye Diagnosis

Another paper, presented by G.
Baum of New York University and
I. Greenwood of NYU and General
Precision Labs, described use of ul-
trasonographical techniques for ac-
curately diagnosing disorders oc-
curring in eyes opaque to light or
occurring behind the retina of
normal eyes.

Using a pulsed ultrasound sector
scanner similar in operation to that
described previously, a map-like
display of a cross-section of the eye
is produced on an intensity modu-
lated crt. Compound scanning by
moving the transducer through 90-
deg arc around the eye is under de-
velopment.

This technique provides a non-
surgical method of evaluating eye
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lesions to determine if they are cys-
tie or solid. Also, the relationship
of a foreign body to soft tissue can
b: seen and the body accurately
Ic zated.

Electronic Hematocrit

Since resistivity of blood is a
f_nction of the volume concentra-
t-on of cells in the blood, blood cell
concentration can be determined
e 2ctrically. This principle is uti-
lized in a transiscorized portable
e 2ctronic hematocrit described by
R H. Okada and H. P. Schwan of
t-e University of Pennsylvania.
The instrument measures the re-
sistance of a small sample of blood
and converts this value into its
equivalent volume concentration
value. An associated cell contains
tae 0.02-cc blood sample which is
easily obtained by the finger-prick
tzchnique.

Resistance measurements are
made using an off-balance bridge ex-
cited by a 10-ke transistor oscillator.
A thermistor in one arm of the
k-idge compensates for temperature
c2pendence of blood’s resistivity. A
feedback amplifier builds up the
s gnal to a sufficient level for a
s-andard detector and meter circuit.
Cutput of the meter is calibrated
¢ .rectly in percent blood cell volume.

A system for tracking the move-
ment of the eye in relation to the
field viewed was described by E.
_lewellyn-Thomas and N. H. Mack-
worth of the Defense Research
Medical Labs in Canada. (Another
t2chnique was described in ELEC-
~RONICS, p 67, Sept. 25). Besides di-
agnosing visual field defects, the
DRML system will provide psy-
~hologists with a tool for studying
—ental-visual correlation and re-

exes.

The system operates as shown in
Fig. 1. Corneal reflection of light
trom surface of eye follows the sub-
pect’s gaze. This reflected light spot
ts viewed by the eye tv camera
whose output is combined with the
output of the picture tv camera in
the superposition monitor. The pic-
ture produced has a bright spot su-
perimposed on the scene which
corresponds to the area viewed by
the cornea.

By mounting photocells on the
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Exhibitor demonstrates Lester A. Dine Co. electronic flash camera used to take black
and white or color closeups. Projection of eye closeup is shown at lower right

face of viewed monitor, the eye spot
can be used as a control mechanism.
This would permit areas that have
been examined to black out or the
areas being examined to be illumi-
nated.

Possible uses of the system were
demonstrated in films showing eye

movement patterns of an electronics
engineer studying a circuit dia-
gram, a pilot looking for the run-
way of an unfamiliar airport, and
people viewing a painting, searching
for a number among rows of num-
bers and being tested for quality of
peripheral vision.

NASA to Alter

WASHINGTON—New patent reg-
ulations for the National Aeronaut-
ics and Space Administration seem
assured. Recently, NASA proposed
an amendment to its present re-
strictive patent policy. The amend-
ment meets much of industry’s com-
plaint against the policy.

Involved Process

When Congress set up the space
agency, it laid down patent rules

much like those in use by the
Atomic Energy Commission. For
research and development con-

tracts, NASA takes title to all in-
ventions. In some cases, NASA can
waive its patent ownership, but get-
ting a waiver is an involved process.

Now, NASA has proposed that
its patent rules be changed, giving
the agency the option to take title
to inventions that may result from
R&D contracts. Whether or not the
government is to take patent titles
will be determined when a contract

Patent Rules

is written, however, before any in-
ventions are accomplished.

The proposal to liberalize
NASA’s patent policy was made
public at hearings conducted last
week by the House Astronautics
and Space Patent Subcommittee.

Industry has been complaining
about NASA’s patent rules for
months. It thinks the agency
should follow the same procedure
used by the Department of Defense
and other government agencies.
Under this setup, the government
doesn’t take title to inventions but
gets to use them royalty-free.

The House hearings on the mat-
ter were followed by similar hear-
ings by the Senate Small Business
Monopoly Subcommittee. Before
both Congressional bodies, industry
spokesmen argued for a liberaliza-
tion of the NASA patent rules.

Observers look for Congress to
rewrite the space agency’s patent
regulations early next session.
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Combat Data Processing Enters

A sample program is inserted through console into the central processor during system test at Data System Operations

Laboratory in Needham, Mass.

New mobile digital computer will be delivered soon to Ft. Monmouth,
N. J. System operates in either fixed station or trailer

DELIVERY of the first Mobidic to
the Army’s Signal Research and
Development Labs at Fort Mon-
mouth, N. J., in the near future will
mark the opening of a new era in
battlefield data processing, Army
strategists believe.

Mobidic (mobile digital com-
puter) is a solid-state large-scale
general-purpose computer devel-
oped by Sylvania for field army use
in either trailer or fixed station. It
is being tested for application to
command decisions involving logis-
tics, scientific computation, battle-
field surveillance.

The air-transportable system is
the largest in the Fieldata family
of Army computers, designed to aid
staff tacticians in extracting essen-
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tia. information from a mass of raw
data and providing the command
with timely and accurate summary
information.

Plan Many Jobs

Jobs projected for it include the
processing of field army personnel
records and requirements; alloca-
tion of the spectrum for corps-level
communications; computation and
display of battle-area fallout pat-
terns, with the aid of remote sens-
ing elements; storage of intelli-
gence data and display of enemy
situation maps, including location
of hostile forces and their weapons
capability; combat status of all
elements of the command; storage
and display of weather data; tacti-

cal operations and fire support co-
ordination; status of supply, trans-
portation, evacuation and medical
services; and quick derivation of
analytical battlefield forecasts.

The unit is a military-inspired
computer, not a business device
modified for the military. Sylvania
says it has not yet decided whether
or not to enter the computer in the
commercial field. “It may gravi-
tate into business,” says one of its
builders, citing design advances in
areas common to the military and
business.

Cost of the average computer
system, requiring 300 sq. ft. of
floor spacing, is said to be about $2
million, including trailer. Fixed
system might cost less. Commer-

DECEMBER 11, 1959 - ELECTRONICS



New Era

cial:zed versions would have no
need for ruggedized environmental,
operational and maintenance fea-
tures.

Design Features

“he system is a synchronous
parallel computer using 38-bit pure-
binary words. Clock rate is 1 me.
Its magnetic-core memory has a
caracity of 4,096 words, and a total
of 7 memories can be used, giving
a maximum capacity of 28,762
wo-ds. Repetitive random-access
time is 8 microseconds.

Sensitivity of ferrite material to
ambient temperature variations,
coLpled with exacting environmen-
tal zonditions involved in field army
use, led to development of an
eleztronically-compensated memory,
giving operational constancy from
—23 F to 125 F without external
controls.

For speed and reliability, circuits
are completely transistorized. Cir-
cuizry was designed to be capable of
operating at 5 to 10 mc for conser-
vative operation at the computer
rat2 of 1 mc.

Input-output converters can each
handle up to 63 in-out devices. Real-
tire registers allow multiplexing of
two or more computers into inte-
gr=ted data processing networks,
also allow the computer to operate
di-ectly into wire or radio commu-
ni-ations systems.

A program-interrupt feature is
ineorporated in the system. This
feature permits an operator to in-
tecrogate the computer during real-
time operation, and allows the com-
pu-er to respond. It is also used
du~ing remote-control operations,
when control data is transmitted to
the system through the real-time
registers.

ZIxtensive marginal-check cir-
cuwts are incorporated in the unit
<o facilitate maintenance.

Sylvania is now working on the
next generation field army com-
puter. This will probably also be
a vehicle-mounted system with elec-
tronic component density reduced
by a factor of 10, and a faster and
perhaps smaller input-output sys-
tem.
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OBSOLETES

VOLTAGE AND DISSIPATION

2 new models. ..

MAGITRAN
SOLID STATE

POWER SUPPLIES

conventional
transistor
designs ...

COMPLETE
SHORT-CIRCUIT PROOF

FEATURES:

® Fast Transient Response

® Close Regulation DESIGN

® Low Ripple Content Short it Intermittently!?

® Wide Runge — Continuously Short It Continvously?
Variable Output A y

® Instant Warm-up Time Flick It On and Off!

® Transistor Dissipation Independent
of Line Voltage Variation

® For All Laboratory and
Industrial Applications

RECOVERS INSTANTLY . . .
WITHOUT DAMAGE TO UNIT!

No Fuses . ..
No Circuit Breakers . . .
No Thermal Relays
Combines the advantages of

transistor and magnetic regulators

@Reg. U.S. Pat, Off,

AcC MAGHETIC RECTIFIER ™ > oc
INPUT | conTROLLER FILTER REGULATOR oap

S

The models 202M and 203M are new intermediate current additions to the Magitran line
of solid state power supplies. These new units combine the properties of a special mag-
netic controller with the fast response characteristics and advantages of the transistor
regulator. Pre-regulation and line transient protection is achieved by the magnetic
controller. This magnetic component is designed in a manner so as to provide zero output
in the event excessive current flows due to overload or short in the external circuit. The
transistor regulator accommodates all fast line or load variations and transients and
provides for ripple reduction. This combination results in minimum heat dissipation for
all transistors independent of line voltage variation. Under short-circuit conditions zero
voltage appears across the transistors and thus complete protection is obtained.

SPECIFICATIONS

Specifications common to all models include: input 100-125 VAC,
60 cps. Line and load regulation within =0.05%. Ripple less than
0.01%. Units are for bench or sub-relay rack mounting. Panel
dimensions are 312" x 192" and include a 2Y2” voltmeter

of voutaok

Model Voltage Range Current Price
No. Volts MA FOB Factory
202M 10-150 0-200 $295.
& 203M 10-300 0-200 335.
100

Units listed are generaily available for quick delivery. 400 cycle
models and also special designs to customer specifications available.
Write for quotations.

SHORT CIRCULT CONOI TroN——o)

Magitran units also available in other voltage and current ranges. Write for Catalogue #114A
and Technical Bulletin #594

ELECTRONIC RESEARCH ASSOCIATES, INC.

67 Factory Pl.,, Cedar Grove, N. J. e CEnter 9-3000 e TWX NJ1144

SUBSIDIARIES
Era Electric Corp. * Era Pacific inc. * Era Dynamics Corporation * Advanced Acoustics Corp.
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A Rare Combination:

PRESENTLY SUPPLIED FOR
CRITICAL MILITARY APPLICATIONS

Ideal for any application requiring high reliability. Can be furnished to
meet applicable requirements of MIL-S-3786 and MIL-E-5272.

Unusual Flexibility

® Quick program changing.
¢ Quick configuration changing.

¢ Quick circuit changing.

UNIQUE
ROTARY
SWITCH

*RELIABILITY
*FLEXIBILITY
*SERVICEABILITY

5-SECOND WAFER REPLACEMENT

Here's all you do:

Turn Dial to Top Position and withdraw dust cover,

Snap out old wafer, snap in replacement wafer, restore dust cove-.

Servicing is finished in seconds. No time-wasting disassembling, wira
removing or soldering. No skilled technicians needed for wafer changing.

OTHER FEATURES

¢ All connections on one side for easy access and wiring.
o Lower torque than most standard switches.

Manually, motor or solenoid operated rotary switches are availatle in
sizes approx. 2" x 27, 3" x 3" and 4" x 4" with lengths to accommoda:e up
to 36 wafers. Virtually unlimited choice of switch circuit configurat ons.
Manufactured under U. S. Patent No. 2,841,660. Other U. S. and fo eign
patents pending. Write today for technical literature.

CHICAGO DYNAMIC INDUSTRIES, INC.

PRECISION PRODUCTS DIVISION

1725 Diversey Blvd., Chicago 14, lllinois « Phone: WEIllington 5-4600



Electronic instruments are used to test finished fluorescent tubes made in o Hungarian lomp factory

What's Going On In Hungary

Electronics industry there is advancing rapidly, reports a U. S. engineer

just back from a technical symposium in Budapest

DEVELOPMENT of the electronics in-
destry in Hungary may have been
aided inadvertently by U. S. actions.
This was suggested by Don Sin-
cleir, vice president and chief
emgineer of General Radio in sum-
marizing his recent visit to a Buda-
pest technical symposium sponsored
b; the Hungarian Academy of
S:iences.

“Qur export boycott of strategic
g-ods may well have stimulated the
growth of this expanding, improv-
img industry. Other factors are in-
vzlved, but whether through need
oc circumstance, the Hungarians
have developed this industry from
t-e ground up—probably with lit-
t2> direct assistance from the
USSR,” he says.

“The high caliber of the papers
delivered at the convention and the
good production methods, test fa-
cilities and manufactured equip-
r-ent that were observed during
visits to Hungarian factories
showed the industry’s advance.”

Most papers presented at the

<—CIRCLE 32 ON READER SERVICE CARD

symposium were by Hungarians;
other papers came from other na-
tionalities on both sides of the Iron
Curtain. Among other Hungarian
talks was one describing a new and
advanced microwave-relay system.

The Hungarians frequently start
from scratch in developing an elec-
tronics system. They will design
and develop system components
such as antennas or microwave
tubes rather than buy them from
foreign sources. Design and de-
velopment starts with a study of
world literature on the topic and
proceeds step by step, often repeat-
ing work done elsewhere.

Make Own Parts

Self-sufficiency carries through
to the factory floor. Production
men in Hungary cannot select from
a wide array of standardized and
reliable components, consequently
make their own parts. They do im-
port components, however, when the
domestic produet is markedly in-
ferior.

Compared to its American coun-
terpart, a Hungarian electronics
plant has a great deal of tooling.
About 70 out of 1,000 employees
work on tooling, mainly with Rus-
sian-made machine tools.

Quality of manufactured elec-
tronic equipment is good. Televi-
sion receivers and such consumer
gear works well and is made for
rugged use. The Hungarians don’t
worry much about appearance as a
rule, although models made for ex-
port are much more stylish than
those for home consumption.

Test equipment and methods are
good. Production techniques seem
adequate, although production peo-
ple frequently evolve them from the
ground up. Sometimes this ap-
proach leads to off-beat techniques;
for example, rather than dip etched-
circuit boards into a solder bath,
one plant used a solder-filled heated
template that goes against the
board’s soldering points, and then
forces solder through holes onto
these points.
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NW tool for the Reliability Engi-
neer . .. the AIL Type 90 is designed
to test low frequency (audio, video
and computer) circuits by the “ex-
treme values” or “worst case” tech-
nique. Circuits may be tested for all
combinations of anticipated low and
high values for as many as 16 param-
eters. Up to 1500 tests per minute
may be conducted.

Digital read out permits determina-
tion of circuit combinations which
produce unacceptable performance.
The total number of parameters avail-
able combined with the total number
of parameters successfully tested to
their extremes, provide a measure of
the reliability factor of the circuit
under test.

p, L
diANAna -~

33333334 ..oé

23333988 2334

1500 tests a minute
AIL Type 90 Circuit Design Reliability Tester $2950.00

—

Write for full details

AIRBORNE INSTRUMENTS
LABORATORY

1345 NEW YORK AVENUE, HUNTINGTON STATION, L. I, NEW YORK
A DIVISION OF CUTLER-HAMMER, INC,
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A COMPLETELY
NEW CONCEPT 11 variable transformer design!*
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series IPOWERSTAT
variable transformers

HIGH CURRENT CAPACITY

— The use of a helical wound coil design instead of the conventional toroidal
wound coils permits current capacities much higher than previously available
in variable transformers.

EXTREMELY FINE ADJUSTMENT

— Patented re-entry rings permit continuously-adjustable control of 1600
increments over the range of zero to maximum output voltage. Resolution is
better than 1/10 of 1% of the input voltage.

HIGHEST EFFICIENCY
TEHE — Low resistance brushes are always in contact with only one turn of the
SUPERIOR ELECTRIC helical wound coil resulting in very low voltage drop.

COMPANY PLUS:

ZERO WAVEFORM DISTORTION, EXCELLENT REGULATION, SMOOTH CONTROL,
CONSERVATIVE RATINGS, LINEAR- OUTPUT VOLTAGE, LOW COST PER KVA.

% The Superlor Electric Company's U.S, Patent No. 2,864,992. ©1959. THE SUPERIOR ELECTRIC COMPANY

Bristol, Connecticut, U.S._A.



NEVER BEFORE . such high efficiency » such fine adjustment
o such high current capacity

. Series POWERSTAT variable transformers

B < for heavy duty applications
. e .’f requiring cool,

- 4 efficient operation
e

TYPES
Two 240 volt, 8-phase -
types are offered. Type F 2 TYPE 2HCB200-3Y (FORCED AIR COOLED)
2HC200-3Y is cooled by | INPUT: 240 VOLTS 60 CYCLES 3 PHASE
normal convection. Type ‘ —a OUTPUT:  0-270 VOLTS 360 AMPERES 168 KVA

2HCB200-3Y is similar in
construction but incorpo-
rates fans for forced air
cooling of the coils. Output OUTLINE DIMENSIONS
rating of the forced air = _

cooled type is nearly double
that of the convection
cooled type. Types for 480
volt, 3-phase duty are
available also.

POWERSTATS of the
H-C Series can be remotely

operated from a control TYPE 2HC200-3Y (CONVECTION COOLED)
unit mounted either on the INPUT: 240 VOLTS 60 CYCLES 3 PHASE
POWERSTAT frame or at OUTPUT:  0-270 VOLTS 200 AMPERES 93.5 KVA

any other convenient loca-
tion. Raise-lower signals
from the control unit oper-
ate the adjustable speed
motor driving the contact
brush assembly. Full range
travel speed is fully adjust-
able between 15 seconds
and 10 minutes. Travel is
smooth with fast starting

and stopping at any volt-

age setting. Integrally P N
mounted travel limit ’ ! ' =
switches provide stops and SIDE VIEW FRONT VIEW
unit protection.

3" mmOCKOUTS aY tACH
OF Temua S0K

Ty
™o

\\.‘\I
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. ) [ ... FOR YOUR FILES
THE SUPERIOR ELECTRIC COMPANY, Bristel, Connecticut - Request H-C Series Bulletin giving full
Please send H-C Series Please have your : technical information, ratings and specifications.
POWERSTAT Bulletin, representative call. :
i
- S S _— 1
name [ ]
_ - - - o ] ®
company :
Addracsh — S S [ THE SUPERIOR ELLECTRIC COMPANY
P o o R : Bristol, Connecticut, U.8.A.
city 2one state ]
T s € c L] L] * . 3 . ? ‘ 4 L] ? : SE-LB591
1



Jor the service
you need . . .
Jor the sizes you want... 98

RESISTORS

You’re sure to find the sizes and types
you want in Speer’'s complete line of
1/2-, 1. and 2.watt fixed composition
resistors, which meet or exceed the re-
quirements of specifications MIL RIl and
RS 172. The fast, efficient service for
which Speer has gained a wide reputa-
tion can also help you eliminate costly
production delays. So next time, specify
Speer! Speer now offers these new sizes:

Body Lead
Speer Type | MIL Style | Rating in watts | Nominal Diameter Bominal Length | Wire Size Nominal Length
AW.G. |
SR %2 RC 20 Ya .138 .390 #20 1 1%
SR 1 RC 32 1 .225 .562 #18 " 1%
SR 2 RC 42 2 312 688 #17 | 1%
P von]
Other Electronics Divisions of Speer Carbon Company = el e
Jeffers Electronic, Du Bois, Pa, W¥peer Resistor Division
Onondaga Electronics, Syracuse, N. Y. Speer Carbon Company, Bradford, Pennsylvania
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LASA
TURTLE'S BACK

- CL
> o
ARMAG-PROTECTED
DYNACOR®
BOBBIN CORES
AT NO EXTRA COST!

Tough-as-tortoise-shell Armag ar-
mor is an exclusive Dynacor de-
velopment. It is a thin, non-me-
tallic laminated jacket for bobbin
cores that replaces the defects of
nylon materials and polyester
tape with very definite advantages
—and, you pay no premium for
Armag extra protection.

Tough Armag is suitable for
use with normal encapsulation
techniques on both ceramic and
stainless steel bobbins. It with-
stands 180°C without deteriora-
tion—is completely compatible
with poured potted compounds—
has no abrasive effect on copper
wire during winding—fabricates
casily to close-tolerance dimen-
sions—inner layer is compressible
to assure tight fit on bobbin—does
not shrink, age or discolor.

Write for Engineering Bulletins
DN 1500, DN 1000A, DN 1003
for complete performance and
specification data covering the
wide range of Dynacor low cost
Standard, Special and Custom
Bobbin Cores—all available with
Armag non-metallic armor.

*TRAGEMARK

JDYNACOR S

DYNACOR, INC.
A SUBSIDIARY OF SPRAGUE ELECTRIC (0.
10431 METROPOLITAN AVENUE * KENSINGTON * MARYLAND

]

|
}
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Air Group Adopts

Airlines Electronic Engineering Committee

specifies standards for single-sideband gear,

discusses cockpit indicators and transistors

DALLAS—STANDARDS for single-
sideband communications systems
for use by commercial airlines were
adopted by the Airlines Electronic
Engineering Committee at a recent
three-day meeting here. The group
also deliberated on specs for cases,
mountings and other form factors
of air transport indicators.

An administrative session the
first day involving airline represen-
tatives only tentatively approved
plans for the ssb specs, indicator
form factors, and also for transis-
sors. The general sessions during
the following two days okayed the
ssb plan “with minor changes,”
tabled the indicator specs and didn’t
take up the transistor problem at
all. AEEC, which formulates stand-
¢rds for electronic equipment and
systems for airlines, also reviewed
Tacan-compatible distance-measur-
ing equipment and self-contained
navigation aids, decided that no
changes were needed in existing
specifications for either.

The committee’s radar-beacon
project was also discussed and ta-
bled. AEEC heard the Federal Avi-
ation Agency’s proposal for a three-
pulse  sidelobe-suppression  and
reflection-suppression technique,
now being coordinated with the
United Kingdom. Since FAA has
not yet reached agreement with UK
on an international standard on
sidelobe suppression, committee ac-
tion on beacons was postponed.

Various methods of allocating
available frequencies in the 5,000-
me weather-radar band were dis-
cussed and passed on to future ses-
sions. One airline has proposed a
3-channel split of the C band. Aero-
nautical Radio Inec., of which AEEC
is a part, has proposed a 2-channel
split.

Other items discussed included
the characteristics of such things
as life-raft radio beacons and pas-
ser.ger announcement tape repro-
ducers, with the main purpose of
determining industry interest. Of

the two, the tape reproducers seem
to have the most backing: at least
two airlines see a need for thom.

At AEEC meeting, engineers from North-
east Airlines and Collins Radio inspest
new 860E-1 distance-measuring gear buit
by Collins. Unit gives accurate distance up
to 200 nautical miles from ground beacon

Key action of the meeting was
approval of a published Arine char-
acteristic (numbered 533), coverirg
a single-sideband communciations
system. This characteristic covers
the requirements for an airborre
transmitter-receiver capable of
transmitting and receiving h-f radio
intelligence in the following forms:

(1) Single-sideband full-carrier
transmission of voice and tone sig-
nals plus a-m double-sideband re-
ception; and

(2) Single-sideband suppressed-
carrier transmission plus ssb sup-
pressed-carrier reception of voic=
and other signals where exact fre-
quency synchronism is not critical

Urge New Circuits

The characteristic also calls for
floating-carrier ssb transmissior
and reception of voice and dats
signals which require synchroniza-
tion in frequency but not phase;
plus transmission and reception
capabilities for special data appli-
cations with separate external mod-
ulation and demodulation circuits.

Implementation of the latter two,

DECEMBER 11, 1959 - ELECTRONICS



Standards

however, isn't required now. The
characteristic says sufficient space
and capabilities for future plug-in
as-emblies should be made. Manu-
fazturers were encouraged to de-
vedop any circuits necessary to ac-
commodate them.

Committee endorsement of DMil
Std 201, a preferred list for tran-
siztors used in airborne equipment,
is expected soon. It is anticipated,
however, that the military list will
be cut back considerably, since it in-
cludes more types than airline
equipment requires. Airlinc needs
will be resolved in a near-future
working session involving airlines,
m anufacturers and the military.

AEEC has also thought about
deawing up airline tube procure-
m.2nt specifications, but committee
s-okesmen say action on this was
neither needed nor appropriate.

The purpose of the published
Arinc  characteristic numbered
408 is to provide design criteria for
t-.e indicators used with certain
commercial airline electronic sys-
t:ms. The committee gave a general
endorsement to this spec, but con-
cluded that additional work with
raanufacturers remains to be done
bafore it can be made final.

Energy Converters

Size of "Big Bertha,” energy converter
containing 7,800 solar cells, can be com-
pared with the tiny converters used in
Vanguard 1. H. L. Hoffman, president of
Hoffman Electronics, demonstrates. The
large converter will be used in mass pro-
duction of silicon solar cells at Hoffman's
new Semiconductor Center in El Monte,
Calif.

ELECTRONICS - DECEMBER 11. 1959

New Series of Sprague Cylindrical-Style Radio Interference Filters: top row, I. to r.—4JX14, 5JX94,
1JX115,200X15, S0JX20 bottom row—5JX27, 1JX54, 1JX113, 1JX117, 2JX49, 1JX118.

New Series of Small, Light
Radio Interference Filters

The new cylindrical-style radio
interference filters recently an-
nounced by Sprague Electric
Company are the smallest and
lightest filters of their type avail-
able for military and industrial
electronic and electrical equip-
ment. Their basic design was
pioneered by Sprague in order
to achieve maximum miniaturi-
zation.

This new scries of standard
filters, believed to be the most
complete in the industry, ranges
in current rating from 5 milliam-
peres to 50 amperes covering the
majority of applications.

The natural shape of the
rolled capacitor section and of
the toroidal inductors dictates
the cylindrical form. All filters
have threaded-neck mountings
for use on panels or bulkheads.
This assures both the proper
isolation between inputand out-
put terminals as well as a firm
peripheral mounting with mini-
mum impedance to ground.

Listed in Sprague Engineer-
ing Bulletin 8100 (available
upon request to the Technical
Literature Department) are 68
of the more popular low-pass
filter designs intended for use
as three-terminal networks con-
nected in series with the cir-
cuits to be filtered. The excel-

lent interference attenuation
characteristics reflect the use of
Thrupass® capacitor sections.

Since maximum effectiveness
of filtering involves elimination
of mutual coupling between in-
put or noise source and output
terminals, filters should be
mounted where the leads being
filtered pass through a shielded
chassis or bulkhead. The
threaded neck mounting is de-
signed to give a firm metallic
contact with the mounting sur-
face over a closed path encir-
cling the filtered line and to
eliminate unwanted contact re-
sistance so that the theoretical
effectiveness of these units is
realized in practice.

Typical insertion loss is de-
termined by measurements
made in conformance with Mil-
itary Standard MIL-STD-220.
Minimum curves for specific fil-
ters are available upon request.

For assistance in solving un-
usual interference, rating, or
space problems, contact Inter-
ference Control Field Service
Manager, Sprague Electric Co.,
at 12870 Panama Street, Los
Angeles 66, California; 224 Leo
Street, Dayton 4, Ohio; or 35
Marshall Street, North Adams,
Massachusetts.
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Centralab

*Trademark
Y-6976

VARIABLE RESISTORS

73 >

Phono Cartridge
Compensating

Circuit Contains 6 resistors

Contains 6 fixed and § capacitors.

resistors. Component Component Density
Density 1510 /in 2 46/in.3 (80,000 /1t.3)
(2,610,000, it.3)

Telephone
Line Detector

Y actual

N

TV-Height, Lin-
Computer Arc earity and AGC
Suppressor Control Unit
Contains 4 resistors : Contains 3 variable
and 4 capacitors. ) and 4 fixed resistors.
Component Density Component Density Component Density
8.3 in.d (14,350 ft.3) 70 in.} 1}
(121,000 ft.2) (555,000 ft.3)
Y5 actual % actual

4

3-stage Transist-
or Amplifier
Contains 3 transist.
ors, 5 resistors
and 5 capacitors.

Y4 actual

S
s

“circuits have filled the bill!

Proof of Design Flexibility: in hearing aids, guided missiles, appliances,

jet aircraft, tv sets, electronic organs, and countless other applications.

CENTRALAB PEC * circuits—combining capacitors, resistors, transistors, and wiring
in one compact sub-assembly —have stood the test of time. Since their development
during World War 11, more than 100,000,000 of them have been used to guarantee
circuit performance in a multitude of electronic projects.

During these fifteen vears, CENTRALAB has continued to refine and improve its
PEC* circuits, giving them even longer life and broader application. The basic
concept, however, has remained intact: a packaged circuit adapted to your shape
and contour requirements, offering you flexibility, versatility, and reliability. PEC *
packaged circuit combinations can be designed in an infinite number of sizes and
shapes, and special circuits can be produced to meet your requirements and any
applicable military specifications.

Consult the CENTRALAB engineering department for further information.

9141 E. KEEFE AVENUE - MILWAUKEE 1, WISCONSIN

®
A DIVISION OF GLOBE-UNION INC,
@ . In Canada: 669 Bayview Avenue, Toronto 17, Ontario

+ SWITCHES + PACKAGED ELECTRONIC CIRCUITS . CERAMIC CAPACITORS . ENGINEERED CERAMICS
40 CIRCLE 40 ON READER SERVICE CARD

DECEMBER 11. 1959 - ELECTRONICS



Space: High Road to Peace?

Scientists and engineers describe new communi-

cations and instrumentation systems

"WASHINGTON, D. C.—A vigor-
ous military space program will,
moie than any other one endeavor,
promiote world peace. This was the
theme of Air Force Director of Ad-
ven.ed Technology Brig. Gen. H. A.
3uashey’s address before the Ameri-
can Rocket Society meeting here.

Assuming that we must have
spa-~e capability second to none for
aat onal survival, he pointed out
tk.a- military space systems are not
mmpeaceful. They should act as
“burglar alarms” or “policemen of
space,” and not a threat to the
seazeful world, he said. The Air
For:e now has full responsibility
“or military systems, boosters, and
au~chings.

Lz2onid I. Sedov, chairman of the
Astronautics Commission of the
3ov et Academy of Sciences and
eader of the five-man Russian
scientific team attending the
roc-et meetings, said that because
»f the immense costs of space re-
search it is “not only desirable but
necessary that we cooperate.” He
pra sed the U.S. effort and added
that it should produce “great suc-
ces-es” in the future.

Tells About Systems

“hree specific space systems were
described by Gen. Bushey as
“pelicemen of the air”’—communi-
cations, early warning, and recon-
naissance satellites.

~he simplest of the communica-
tions satellites is the passive re-
flector used to reflect radio sig-
nals, which is being developed un-
der NASA.

Another type is the delayed tape
recorder and transmitter which
were used to broadcast the Presi-
dent’s message a year ago from an
orbiting Atlas. By this method,
communications between any two
locations on earth could be trans-
mitted in less than 30 minutes. This
is zonsidered useful, Gen. Bushey
sa 1, but not fast enough.

Another type, the relay satel-
lit:s, could be spaced 120 degrees
apart and cover most of the globe.
“Vith lower altitude polar satel-

ELECTRONICS - DECEMBER 11, 1959

lites, they could give an instantane-
ous global military network,” he
said.

The second policeman of the air,
the early warning satellite (an
infrared detection device), could
see the fiery rocket plume of the
ballistic missile and send a radio
alarm, he explained.

A-Power Generator

The reconnaissance satellite,
SAMOS, would theoretically make
it possible to detect whenever an
enemy was mounting an attack.

A small atomic-powered electric
generator was described by Atomic
Energy Commission chairman John
A. Cone. Designed to provide elec-
tricity for satellites and space
ships, it is about the size of a 5-
gallon can and weighs only 220 1b.
However, it would take about 400
1b of shielding to protect electronic
equipment against atomic radiation
from the device and two or three
times as much to protect photo-
graphic film.

Of special interest was the re-
port of four scientists who have
successfully embedded a tiny, 2-o0z
radio transmitter inside a dog’s
body and connected it to the
animal’s heart.

The experiment was described by
Ben L. Ettelson, president of Space-
labs, Inc., and Dr. Leslie Laeburn,
senior technical staff member. An
electrocardiogram was successfully
transmitted from the dog over a
considerable distance. Heart per-
formance was measured without
wires attached to the dog.

The transmitter can be used in
other ways to determine biological
effects of space environment at the
time they occur. The radio trans-
mitter, 3 in. long, 1 in. wide and
4 in. thick, was inserted entirely
within the chest cavity. The dog
recovered quickly from the hour’s
operation. The transmitter was
powered by a small rechargable
battery and was capable of send-
ing signals 50 feet. The battery
had an initial charge good for four
hours.

+ Small size

- Reduced cost

< Long life

- Friction reduction

- Corrosion resistance

- Dry operation

- Non-magnetic material

BIG REASONS WHY
Y54/ PRECISION

JEWEL BEARINGS
MEAN BETTER
INSTRUMENT
PERFORMANCE

In today’s miniaturized instru-
mentation Bird Sapphire and Glass
Jewel Bearings show their unique
properties to best advantage . . .
dry operation through temperature
extrenmes . . . resistance to corrosion
fumes and liquids . . . adaptability
to special mounting arrangements.

Bird Complete
Jewel
Assemblies

. save time and
money, cut rejects,
keep production
flowing  smoothly.
Special mounting
techniques provide
assemhblies in
screws or bushings
of any style.

Bird Cushion Jewel Assemblies

. .. add shock pro-
T L tection to any in-

sty due to poor hear-
ing adjustment in
mounting.

>
3 Y ] pen  strument for only
< A4 dexing  pennics. Variable
< It cushioning of sili-
> > cone rubber con-
= Pitet

= ele trols movement,
S liminates S
3 ¢ ates waste
= Screw

—

Compared with other types of bear-
ings Bird Jewels are substantially
more cconomical and their long life
expectancy eliminates maintenance
problems.

NEW CATALOG AVAILABLE
. . . a complete description of properties
and uses of jewel bearings for aircraft,
electrical and timing instruments, record-
ers and indicators, Write for your copy.

Serving Industry With Fine Jewels Since 1913
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—these construction
features assure
exceptional reliability:

Positive sealing. Advance’s use of induction
heating cuts rejects from faulty soldering to a
negligible figure. Soldering is accomplished at
high speed. hence damage to the relay due to
heat transfer is eliminated.

RADIFLO testing for leakage is used to detect
Jeaks as small as 10-% cc /sec. All relays that pass
this test will function after long shelf life.

RIQAP* program approval. Under RIQAP, the
Signal Corgs constantly checks Advance’s qual-
ity control and inspection, to insure military
standards of reliability for all Advance custom-
ers, both mlitary and industrial.

*Reduced [nspection Quality Assurance Plan of the

ADVANCE MV SERIES

offered in 3 terminal
arrangements...6 mount-
ing arrangements, and 7
resistance values (30 to
10,000 ohms).

— AVAILABLE AT
ADVANCE DISTRIBUTORS

Shock:

Life:

Size:

U.S. Army Signal Corps.

SPECIFICATIONS
Coil resistance:

Vibration:

Operating power:

Contact rating:

Weight:

Available in 7 values, from 30
to 10,000 ohms.

50 G’s for 11 milliseconds.

10 to 34 cycles per second at
maximum excursions of .4”.

|
I
!

i

|

34 to 2000 cps 20 G's acceler- ‘

ation.

Pull in power 250 milliwatts
at 25 C.

2 amps resistive at 32 VvDC or
115 VAC.

100,000 operations minimum |

at rated current.

0.45 ounce.

5" high x 54" wide x 2¥4"
deep.

Our Applications Engineering Dept. |
will be plecsed to work with you on your

/ special application problems.

ADVANCE RELAYS

A PRODUCT OF ELECTRONICS DIVISION

ELGIN NATIONAL WATCH COMPANY
2435 N. NAOMI ST., BLRBANK, CALIFORNIA
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MEETINGS AHEAD

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

Jan. 31-Feh. 5: Comparison of Con-
trol Computers, Winter General
Meeting, AIEE, New York City.

Feb. 3-5: Military Electronics, Wirter
Convention, Biltmore Hotel, Los an-
geles.

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

Feb. 11-13: Electronic Representati-es
Assoc., Annual Convention, Drzke
Hotel, Chicago.

Feb. 20-29: Component Parts amd
Electronic Tubes, International Fx-
hibition, Porte de Versailles, Pl:ce
Balard, Paris.

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

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

Apr. 11-13: Protective Relay Engi-
neers, Annual, A&M College »>f
Texas, College Station, Texas.

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

Apr. 18-19: Automatic Techniques, An-
nual Conf.,, ASME, IRE, AIEL,
Cleveland-Sheraton Hotel, Cleve-
land.

Apr. 19-21: Active Networks & Fee« -
back Systems, International Sym-
posium, Department of Defense Re-
search Agencies, IRE, Engineerinz
Societies Bldg.. N. Y. C.

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

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

There’s more news in ON the
MARKET, PLANTS and PEO-
PLE and other departments be-
ginning on p 86.
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Assure Reliability
3 ’,. Typic'al f'ield applicatio

uhder Adverse Conditions ...
in the Field and in your Plant Radio Interforence Laborarors

SPECIFY EMPIRE’'S COMPACT AND RUGGED

NOISE and FIELD INTENSITY METER

MODEL NF-105

¢ Measures 150 kilocycles to 1000 megacycles ac- e Four interchangeable plug-in tuning units, for
curately and quickly with only one instrument. extreme flexibility.

® For measurements in accordance with Specifi-
cations: MIL-I-6181B, Class 1; MIL-S-103794A ;
MIL-I-11683B; MIL-I-11748B; MIL-I-12348A ;
MIL-1-13237; MIL-I-16910A; MIL-I-26600
(USAF), Category A; F.C.C. Specifications. o Self-calibrating, for reliability and speed of

® Direct substitution measurements by means of operation.
broad-band impulse calibrator, without charts,
assure repeatability.

e Economical...avoids duplication.

® True peak indication by direct meter reading e Minimum of maintenance required, proven by
or aural slideback. years of field experience.

DELIVERY FROM STOCK

e Safeguards personnel...ALL antennas can be
remotely located from the instrument without
affecting performance.

¢ «Compact, built-in regulated “A” and “B” power
supply, for stability.

The unique design of Model NF-105, with 4 plug-in tuning units, avoids costly repe-
tition of circuitry and components common to all frequency ranges, at savings
in size, weight and cost. Simple to operate, this instrument permits fast and accu-
rate measurements of both broadband or CW signals. Send for our Catalog N-358,

Plantoattendour nextseminaroninterferenceinstrumentation,detailsuponrequest.

EMPIRE DEVICES PRODUCTS CORP.

[ 3 K J AMSTERDAM, NEW YORK VICTOR 2-8400
MANUFACTURERS OF:
FIELD INTENSITY METERS * DISTORTION ANALYZERS + IMPULSE GENERATORS * COAXIAL ATTENUATORS ¢ CRYSTAL MIXERS
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in direct writing recording systems Eeetrivstetiagy

ly Brush |
designs phLitainine
specifically for mil specs

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

That’s why they are performing every imaginable task of data acquisition and

re ording at U.S. and NATO installations throughout the world. These electric writing
systems have proved their unexcelled reliability ... from the Operations Monitor
that will record 120 separate operations at the instant they occur . .. to the Analog and
Seguence Recorder that simultaneously records both analog data and sequential events.
And, they are built for maximum performance in the hands of non-technical personnel.

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

- —!:)I‘USh INSTRUMENTS

DIVISION OF

—_—
3774 AND PERKINS | CLEVITE  CLEVELAND 14, OHIO

comromation
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in chart paper

there

1S
bl‘USh INSTRUMENTS

L] DIVISION OF
I e re n C e 3770 AND PERKINS CLEVITE | CLEVELAND 14, OHIO
...........

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

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

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

sales representatives throughout the United States and Canada.

_ Write for samples

} of actual tracings on
!
)

== S X Brush Chart Paper.
=Ny | Ask for

- } “Check the Record”.

't



ELECTRONIC-ELECTRICAL ENGINEERS

Are you enjoying these advantages
in your present position?

Space-age assignments.

Boeing’s extensive systems management
experience and its space-age orientation have
laid the foundation for continuing growth and
leadership. Underway at Boeing are advanced
space-probe research projects, and lunar,
orbital and interplanetary systems studies.
Electronic and electrical engineers find at Boe-
ing assignments of tremendous scope and pro-
fessional reward in radar, infrared, antennas,
guidance and control, instrumentation, and
communication.

Advanced research facilities.

Boeing’s research, development and engineer-
ing facilities are among the most varied, exten-
sive and complete in the industry. If your field
is design or development, you’ll be backed up
by research scientists working in ion and plas-
ma rockets and fields covering the full spec-
trum of electronic requirements of advanced,
integrated systems. If your prime interest is
research, you’ll be working with up-to-this-
minute equipment. In addition, the Boeing
Scientific Research Laboratories is staffed to
develop new and fundamental knowledge at
the frontiers of science.

Opportunity for Advancement.

Spacecraft and advanced missile projects—in-
cluding Minuteman solid-propellant ICBM —
are expanding at Boeing, creating an increasing
demand for electronic-electrical engineers cap-
able of moving up to positions of greater
responsibility and income. To help engineers
get ahead faster, Boeing maintains a company-
paid graduate study program, and conducts
regular personal merit reviews to assure you a
continuing opportunity for individual recogni-
tion and advancement. Boeing also carries out
other company programs designed especially
to develop personnel for added responsibilities.

BOEING

Seattle * Wichita * Cape Canaveral
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Better family living.

Boeing headquarters are located in the ever-
green Puget Sound area, world famous for fresh
and salt water boating, fishing, hunting, camp-
ing, scenic forests and dramatic snow-capped
mountains one hour away offering six-months-
a-year skiing. Per capita boat ownership is
America’s highest. Climate is mild the year
’round, with average minimum temperature of
46.3°. Area is also noted for beautiful modern
homes, outstanding schools and universities,
cultural activities, unexcelled shopping facili-
ties. At Boeing you work your best and play
your best, because both career and living con-
ditions for the whole family are ideal.

There is more to getting ahead in engineering and
science than one’s own ability. Of almost equal impor-
tance is the environment in which you work. If, in
your mind, there is any lingering doubt that your
present surroundings do not meet all the requirements
for achieving your fullest professional growth, it will
pay you to check the advantages Boeing can offer.

Electronic-Electrical Engineers

Write today for details of challenging, long-
range positions available to you right now at
Boeing. You’ll find at Boeing a dynamic
professional environment that’s conducive
to rapid advancement and deeply re-
warding achievement.

Mr. Stanley M. Little,
Boeing Airplane Company,

P. O. Box 3822 - ENF, Seattle, 24, Wash.

Send me details of electronic-electrical positions, and the
booklet, “Environment for Dynamic Career Growth.”
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A new brochure on Philco's CAPABILITIES is yours for the
asking. Just write your businiss ictterkead for your copy.

CIRCLE 48 ON READER SERVICE CARD

WORD...

...and your guarantee of peak
performance, reliahility and economy

in a vast variety of complex ELECTRONIC
EQUIPMENTS and SYSTEMS

PHILCO offers unequaled experience and capabilities in the creatior
engineering and production of an unlimited range of sophisticated elec
tronic and electromechanical devices and systems. In satellites, missile:
communications, infrared and weapons systems, Philco is a major cor -
tractor on many vital projects for defense. In communications, dat
processing, closed circuit television and countless other complex elec-
tronic products for industry and business. the name Philco is symbolixc
of quality. Whatever your requirements in advanced electronics, Philc>
has the people, the resources and the capabilities to meet them. PHILCO
.~ . the firit name in electronics . . . the lust word in quality. Gorernmert
and Industrial Division, 4700 Wissabickon Ave., Phila. 44, Pa.

PHILCO



Comparing  tiny  micro-element  resistor
(square) with ordinary resistors emphasizes
weight and size reduction

FIG. 1—Small size of o Texas Instrument bi-
stable multivibrator is indicated. Enlarged
view at top shows construction details

electronics
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Three Approaches to
Microminiaturization

Construction methods for fabricating extremely small electronic circuits and

components are outlined in detail. Article also examines future applications

By ROBERT LANGFORD, Chief Engineer, Weston Instrument Div., Daystrom, Inc., Newark, N. J.

MICROMINIATURIZATION WORK sponsored by the mili-
try services is progressing along three lines. These
lines can be identified and typed by the method of
component mounting used.

In this discussion, type A includes those circuits
in which single-function components (such as re-
siszors) are mounted on individual wafers. These
wafers are then wired together along the edges. Thus,
the circuits are made up of single components on a
plurality of wafers.

Circuits in which a discrete number of different-
funztion components are placed on a single wafer
are classed as type B. Here there are a plurality
of _omponents on a single wafer. This is often called
the two-dimensional concept.

Type C identifies circuits in which nondiscrete
cor-.ponents, virtually indistinguishable from one an-
otl 2r, are mounted on a single wafer. This technique
is also known as the three-dimensional concept.

~<—CIRCLE 48 ON READER SERVICE CARD

Roughly, the chronological order of investigation in
these military programs has been from A to C. Indi-
vidual types are discussed in reverse chronological
order.

TYPE C—In this method resistors, capacitors, in-
ductors, diodes, transistors and other electronic de-
vices are mounted together on one surface of a single
wafer. The various elements are indistinguishable
from each other and are indistinguishable as indi-
vidual components. Components can be recognized
only by their functional characteristics (Fig. 1).
This three-dimensional type of design is viewed
as giving the ultimate in size reduction. It will
permit packing densities well in excess of one million
parts per cubic foot. Depending on the individual
type of micro-element, packing densities might run
as high as five hundred million parts per cubic foot.
Type-C design is based on the fact that semi-

49



CONTACTING METAL BANDS
{NON RECTIFYING)

CONTACTING METAL BAND
(NON RECTIFYING)

{SOLID STATE (INTRINSIC
CONDUCTION N OR P
TYPE) MATERIALS

EQUIVALENT CIRCUIT

2g:TRIBUTED

JUNCTION

CAPACITANCE
RESISTANCE OF LOWER
OR & TYPE MATERIAL

(B)

EQUIVALENT CIRCUIT

circuit (D) vused in three-dimensional approach

conductor materials, such as germanium, silicon and
some intermetallic compounds now undergoing study,
can be changed from insulators to conductors by
employing impurity agents. The idea is not to have
discrete lumps of resistance, inductance and capaci-
tance connected by wires; rather it is to use an indi-
vidual small piece of germanium to make a smooth
transition from resistance to inductance to capaci-
tance as desired.

If a resistor were needed in a circuit. it would be
possible to appropriately dope the semiconductor to
very low resistance at each end to obtain leads. How-
ever, it would be preferable to have the resistor
shaped so that it takes all the available space between
the connection points. Under these conditions, Fig.
24, no leads are required. The resistor is a semi-
conductor material appropriately doped and uses,
probably, considerably less of the impurity.

Table I-Available Micro-Elements
Resistors: metal film—4 psi micro-clement, range 10 to 200 k
Capacitors: precision type—up to 39 uuf single layer, to 1500
upf multi layer
general purpoese—5000 uuf single luyer
electrolytic—50 microfarad-volts, sol:d tantalum
Inductors: Toroids—Q greater than 100, 4.3 10 50 me, up to
1.5 mh
Diodes: low-frequency detector 1N277 equivalent
fast switching computer silicon 1N643 equivalent
Transistors: Equivalent of 2N109, 2N140 and 2N384
Switching Transistors: 2N404, 2N700
Crystal: 45.91 mc
Zener diodes: regulator types 1N665, IN667, reference 1N430
Reactance modulators AFC and FM: V39 and V566
Reactance tuner: V27E and V58E

50

CONTACTING METAL BANDS

METAL CONTACTING BANO
{NON RECTIFYING)

' jESISTIVE FILM

| -
=7

EQUIVALENT CIRCUIT BASE
EQUIVALENT CIRCUIT
YYY TRANSISTOR

~ =
~ ~

COLLECTOR

L LA

P
N
P

EMITTER

RESISTANCE

(D)

FIG. 2—Construction details and equivalent circuits for resistor {A), capacitor (B), resistance and capacitance combination (C) and combined

It is possible to make a capacitor by using the bai-
rier layer capacitance existing across the p-n junc-
tion of a diode as shown in Fig. 2B. However, this
method gives an unneeded rectifying property. Usz
of two diodes connected in opposite directions solves
this problem but may introduce unwanted resistance.
The preferred construction is an insulating form o?
semiconductor sandwiched between two conducting
zones. Provided the sandwiched form is thin enough,
it should be possible to reach appropriate values o
capacitance. Other circuit elements are shown in
Fig. 2C and D.

Theoretically this concept, one of the most ad-
vanced being used, seems good. However, only a few
practical samples have been made. Because virtually
all of the components are synthesized from solid-
state materials, continued advances in this approach.
currently called molecular electronics, depend upor
development of materials. Unfortunately, one of the
major limitations of solid-state materials is the pres-
ence of voltage and temperature coefficients that rur
as high as several thousand parts per million per volt
or degree C. What this really means is that these
materials do not make linear components under nor-
mal use.

TYPE B—This two-dimensional concept embraces
the idea of constructing the complete circuit using
distinguishable components of resistance, capacitance,
and inductance on the same wafer. This concept is
not new; manufacturers have supplied resistance and
capacitance units for several years. In the two-
dimensional concept, Fig. 3, each component is applied
onto the wafer in turn and then copper or silver is
evaporated in a vacuum to connect the various com-
ponents,

DECEMBER 11, 1959 - ELECTRONICS



| —CERAMIC SUBSTRATA

CONTACTING
T METAL BAND

HOLE FOR MOUNTING
OF STANDARD
TRANSISTOR

~CONDUCTING
STRAPS

FILM RESISTORS

v+ V=
—— AAA——e ouTPUT
INPOY AN
—AN——
NOR CIRCUIT =
FIE. 3—Two-di ional technique is an extension of concept used

to make resistor and capacitor units

With the exception of crystals, batteries and
chokes, it is now possible to deposit, in thin-film
ferm, virtually all major components. Resistors are
made from carbon, tin oxide or metal films. General-
porpose capacitors can be made by applying metal on
both sides of a high permittivity substrate. Electro-
ly-ic capacitors are made by reactive sputtering of
tentalum, and diodes and transistors can be litho-
g-aphed in thin film form on a substrate surface.
Each of these individual components is deposited on
te wafer and then adjusted to value as required.
The final interconnections are made by evaporating
copper or silver connectors.

The major problem of this concept is a low yield
in manufacturing. The average yield for individual
thin film components is 50 percent. Placing a plural-
ity of these components on a single wafer multiplies
the yield in strict geometric progression, so that as
few as four components on a single wafer will reduce
the yield to 6 percent. To those engaged in this art
it invariably seems that 99 percent of the work on
tke wafer is finished and then the one fatal mistake
o.curs, resulting in rejection of the whole wafer.

Ultimate automation of this process can be easily
f reseen since most of the problems on how to deal
with individual components are well along the road
t- being solved. Resistors and capacitors can be
adjusted to value accurately and some control can
I» maintained over diodes and transistors. However,
many important raw materials breakthroughs are
needed before this process can become a manufac-
t_ring proposition. These breakthroughs are needed
t- improve the reliability of deposition and adjust-
ment of individual components.

TYPE A—This is one of the earliest concepts, hav-
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ing been founded during such projects as Tinkertoy,
which was geared to the use of the vacuum tube. The
basic idea is that a single component is applied on an
individual wafer, and then the wafers are connected
one on top of another by soldering or welding wires
along the edge, Fig. 4. This simple concept has
many values which may not be immediately apparent.

The complexity factor or yield of complete circuits
can be made 100 percent even though the vield on
individual parts may be 50 percent. A simple selec-
tion process separates the good and bad components
and then usable components are soldered into place in
the assembly. If final encapsulation has not taken
place, it is possible, even after soldering, to replace
a component should it fail or be unsatisfactory.

The techniques used in this single-wafer concept
bear directly on much of the experience obtained in
using conventional circuits. This means that much
of the knowledge gained in designing electronic cir-
cuits can be used directly, with only minor changes,
in microminiaturizing circuits. Systems of proven
performance can be redesigned and repackaged to
10 percent of both their present size and weight.

SUMMATION—ALII three types are being vigorously
pushed. Current military pressure is fairly evenly
divided among these three lines. One school of think-
ing insists that, to meet the demands of the imme-
diate future, present day equipment can be micro-
miniaturized with great benefits to the services and
is using concept A.

The B concept of two-dimensional circuits is finding
favor in systems and equipment whose applications
fall somewhere between the commercial and military.
Computers, in which it is desirable to have individual
circuits such as shift registers, adders and inverters
on standardized single wafers which can be plugged
in or replaced, fall into this category. Although it is
appreciated that there will not be much accomplished
with type C in the near future, this approach has the
best long range possibilities. For these reasons, it
is virtually certain that the work on all three types
will continue.

Since it bears the closest relationship to present
day circuits, concept A can be immediately employed
on existing circuits. There is, however, a small but

FIG. 4—Stacked RCA micromodule shows means of interconnecting
wafers by soldering or welding wires
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FIG. 5—As components are reduced in size they act less like lumped
parameters (A) and more like distributed parameters (B)

important difference between components presently
used and components developed using the type-A
approach. Present day circuits use components with
lumped parameters; the resistor concentrates resist-
ance in one small lump, a capacitor concentrates
capacitance in one small lump between two terminals.
Thus, if a design engineer were to specify a filter
combination of a resistor and capacitor in parallel
(Fig. 5A) he would know the performance or transfer
function of this combination.

As size is decreased in the microminiature concept,
individual components turn from lumped to dis-
tributed parameters. If the resistance and capac-
itance filter of Fig. 5A were to be placed on a single
wafer the capacitance would be divided somewhere
between the start and finish of the resistance as
shown in Fig. 5B. When transfer characteristics are
required in microminiaturized form, the actual nu-
merical values of the deposited components could be
substantially different from the numerical values of
the conventional components used to obtain the same
effective circuit.

With this reservation, the type-A scheme permits
manufacture of most of the amplifiers, oscillators
and detectors of the present day. For this reason,
type-A construction handles both analog and digital
types of circuits. It is probable that type B would be

as effective if and when the yield problem is overcome

The emphasis on further decreases in size and the
use of semiconductor materials of high temperature
and voltage coefficients severely limit the applications
of the type-C method. Lack of the ability to adjust
and to keep component values constant limit type-C
circuits to logic type functions in which it is necessary
to differentiate only between two set situations such
as ON or OFF. It is virtually certain that type C will be
confined to logic or digital circuits unless major
breakthroughs unforeseen at this time can be made.

INDIVIDUAL MICRO-ELEMENTS—The starting
point for designing a typical resistor micro-element
is the initial alumina blank as shown in Fig. 6A.
Silver lands are then deposited from silver resinate
paste which is fired on at high temperature. Figure
6B shows the resistive metal film applied over these
silvered lands. In the completed resistor (Fig. 6C)
isolation lines are inserted to separate the various
lands and circuits. Later, these isolation lines are
continued to adjust the resistors to the desired value.

The shape of the ceramic substrate used has been
standardized. This standardization in shape applies
to all of the various components supplied by indi-
vidual manufacturers. Use of these standardized
components makes possible the assembling of miero-
modules using these micro-elements. Typical micro-
elements are listed in Table 1.

TYPICAL UNITS — Typical micromodule units
available include a binary divider, 4.3-me r-f amplifier,
4.3-mc mixer, 8-k¢ sawtooth generator, time modu-
lator, 192-ke oscillator, clipper, pulse generator, output
amplifier and pulse shaper. Although most of the
circuits are analog in nature, there are no barriers
to the assembly of adders, converters, shift registers
and other digital circuits which would make possible
a fairly full range of building blocks for digital as
well as analog circuits.

The only limitations on circuit performance will be
those created by the range of circuit components
available and those caused by stray effects resulting
from interconnecting the various elements.

FIG. 6—Steps in micro-element resistor construction irclude alumina blank (A), metalized blank (B) and completed resistor (C). Wafer in (C)

has two 100-k resistors on the front and two 100-k resistors on the back
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y of a FRENA system mounted in rack

Voice Radio Systems
For High Noise Paths

When other radio links fail because of noise, this system still works. Frequency

and amplitude components of speech are transmitted on separate channels

By J. A. GREEFKES and F. de JAGER,

Phillips Research Laboratories, N. V. Philips’ Gloeilampenfabrieken, Eindhoven, Netherlands

ARCRAN CARRIER Saratoga, the
city of New York. and Leo-
poldville in the Belgian Congo have
at east one thing in common: radio
noise level is high. Under the worst
co-ditions of radio noise, two-way
radio conversation is about as clear
as speech on a subway platform
with an express roaring by. Noise
akbove this level completely breaks
dcwvn the communications link.
Qadio noise is inevitable. Light-
ning and sunspot activity, automo-
bile ignition systems, electric
m-tors and relays, interchannel
crosstalk, transmitters of radio,

ELECTRONICS - DECEMBER 11, 1959

radar and tv signals—these and
many other sources produce radio
noise.

The methods of suppressing noise
have practical limitations. Eventu-
ally, as the signal to noise ratio
falls, all suppression means become
inadequate and communication is
impossible,

Single-sideband speech becomes
unintelligible when the signal to
noise ratio is about 10 db. With
f-m, the limit on the signal to noise
ratio is about the same. A new
communications system, in its most
refined form, can operate at a sig-

nal to noise ratio of 4 db. Other
versions of the system do not give
as much improvement but still
allow operation at ratios of 8 db
in one case and 6 db in another.

System Operation

The basic idea of the new system
is to split voice sounds into their
frequency and amplitude compo-
nents, to transmit the two types of
information on separate channels,
and then to recombine the sepa-
rate components into the original
sounds. This system is called
FRENA, from the words frequency
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FIG. 1—Frequency and amplitude components of speech are separated and transmitted
in two channels. The receiver reproduces the original speech to o close approximation

FIG. 2—Dashed lines indicate the uncertainty in the output signal V, for a given input. Usual

system (A); effect of amplitude modulator (B)

and amplitude.!

Speech sounds are clipped up to
30 or 40 db. Intelligibility of the
clipped speech is good and distor-
tion is held down by clipping a
single-sideband signal. Many of the
distortion components fall outside
the wanted frequency band.

Frequency information is found
in the zero crossings of the clipped
ssb signal; amplitude information
is found from the speech envelope.
Transmission of the two signals is
adapted to their different demands
with respect to bandwidth and sig-
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nal-to-noise ratio.

Elock diagrams of the transmit-
ter and receiver are shown in Fig.
1. At the transmitter, a differenti-
ating network gives preemphasis
for a more uniform frequency
spectrum. The signal is then ssb
modulated, filtered and applied sim-
ultaneously to a clipper and an en-
velope detector. Channel I contains
frecuency information and channel
IT contains amplitude information.
Channels I and II are transmitted
at convenient frequencies. Because
ssb filters for 60 kc were available,

this frequency was used for tie
carrier.

At the receiver, the two signels
are fed to an amplitude modulatcr.
The resulting signal, after filtering,
B’, has great similarity to the oti-
ginal signal B. After demodulation,
filtering, and integration for spec-
trum equalization, an output very
like the original speech is obtainei.

Differences between input ard
output signals result from the lim-
ited bandwidths of channels I ard
II. There is some distortion but
little loss of intelligibility. Com-
munication is practical at a sm
ratio of 8 db—a 2-db improvemer.t
over a ssb system.

Noise Reduction

If the s/n ratio is below 10 db,
the improvements of f-m pulse-
position-modulation or pulse-codec-
modulation over a-m are no longer
effective and these systems behave
even worse than ssb transmission.?
At this noise level, ssb is also poor
if the system is used linearly, but
a certain amount of clipping or
more refined nonlinear techniques
can help.

Noise reduction with FRENa
will now be explained. Suppose the
s/n ratio in the frequency channe
(channel 1) to be 3 db. The signal
is then slightly greater than the
noise. Still, the signal retains
enough of the zero-crossings for
good intelligibility of speech. Ir
this channel both noise and speect
power are constant. When the
speech amplitude is varied in the
amplitude modulator at the re-
ceiver, the accompanying noise is
varied in the same proportion. In-
stead of adding a constant noise, as
in usual systems, the noise varies
in proportion to the instantaneous
amplitude of the speech signal.
Thus the uncertainty in the out-
put signal is much smaller, as is
shown in Fig. 2. Figure 2A shows
the uncertainty of output voltage
V., for a given V, in usual systems.
Figure 2B shows the effect of the

amplitude modulator at the re-
ceiver.
The change favors the small

speech signals which would other-
wise be lost in the noise. In fact,
it has been found that the noise
power may equal the speech power
if the noise is reduced in the same
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FIG. 3—Single-sideband transmitter separates frequency and amplitude components of speech
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FIG. 4—Receiver for transmitter of Fig. 3 reproduces speech for conditions of high noise in the transmission path

prcportion and rhythm as the in-
startaneous speech amplitude.

There is also noise in the ampli-
tuce channel (channel II). This
chernel, however, has a restricted
ban-width of about 100 cps, com-
pared to 3,000 cps in the frequency
che-nel. The decreased bandwidth
means the amplitude channel has a
s/1. ratio 15 db higher than the fre-
que-cy channel. The envelope is
thus transmitted with a s/n of
15 + 3 18 db, while the fre-
quency information is at s/n of
3d-.

F-M for Envelope

T-ansmission of the amplitude
information can be further im-
prozed by using f-m for the ampli-
tude channel. Here the s/n ratio
is “8 db, sufficiently above the
breakdown value for f-m. The s/n
ratdo in the output signal is raised
to about 30 db by using a frequency
dev ation ratio of 4.

-7 the bandwidth of the ampli-
~ud= channel is reduced to 50 cps,
~here is more distortion in the sig-
na. If the bandwidth is made
lerger, distortion is less but the
10.32 has more effect. With a band-
width of 100 cps, a fairly good
tremsmission of speech is possible

ELECTRONICS - DECEMBER 11, 1959

for a s/n ratio of only 6 db for the
whole system.

An f-m transmitter for the amp-
litude information is shown in Fig.
3; the receiver is shown in Fig. 4.

The voice signal to the transmit-
ter is differentiated by R.C, (Fig.
3), amplified by V,, then modulates
a 60-kc carrier. The upper sideband
is passed by BF,, further amplified
by V., then clipped. About 30 to 40
db of clipping is obtained. With no
input to the clipper, the currents
through D, and D. are equal. With
a signal, the current through. D. is
cut off for negative polarity signals
and doubled for positive. The clip-
ping device is thus independent of
the input signals. Filter BF, sup-
presses distortion signals outside
the passband.

Diode D, develops the envelope
information. Low-pass filter LF,,
which cuts off at 100 c¢ps, passes the
signal to V, for amplification and
modulation. Bandwidth of the en-
velope transmission path is about
500 cps.

Frequency Modulation

Change of anode current of V,
(Fig. 3) produces frequency modu-
lation by changing the inductance
of the resonant circuit of oscillator

tube V.. Tube V, has positive feed-
back for anode current and nega-
tive feedback for the current of the
second grid. With an increase of
a-c voltage at the anode, the current
of the second grid increases and
anode current decreases. The re-

80
60
40
20

ATTENUATION IN DB

AN

60 e 62 63
FREQUENCY IN KC

0
S8 59 €4 65

FIG. 5—Bandpass characteristics of the
filters for the receiver of Fig. 4

FIG. 6~—Amplitude
coded version of the system is transmitted
as o square wave

information of the
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FIG. 7—Coded system, called FRENAC, can produce intelligible speech when transmission path s/n ratio is as low as 4 db.
When the speech level is below a preset value, electronic switch Si allows only the carrier frequency to be transmitted. This signal

operates S., thus silencing the receiver

sult is a limiter action for the anode
voltage; amplitude modulation of
the carrier is thus avoided.

Filters at the receiver separate
the frequency and amplitude chan-
nels. Characteristics of the filters
are shown in Fig. 5.

The output signal of filter BF,,
(Fig. 4), containing envelope infor-
mation, is amplified by tube V.,
clipped in a clipper B., amplified
again by V. then detected by a
Foster-Seely detector. Cathode fol-
lowers V,, and V,, are a balanced
input for amplitude modulator M.
Modulator M, produces a ssb sig-
nal and also acts as a clipper for the
frequency signal. Amplitude varia-
tions in the frequency channel,
caused by interference and noise in
the transmission path, are thus
suppressed. a

The output signal of the modu-
lator is a square wave; filter BF,
suppresses the unwanted compon-
ents. The signal is then demodu-
lated with a 60-kc carrier frequency
in modulator M.. The cutoff fre-
quency of low-pass filter LF, is

CARRIER

SPEECH 0scC
IN

SINGLE
SIDEBAND
FILT

TRANSMITTER

2,600 cps. Integration by R.C,
equalizes the effect of differentia-
tion at the transmitter input. The
circuit of V. is a typical audio amp-
lifier.

Coded System

For s/n ratios of the order of
3 db, the power consumption in the
amplitude channel is unattractive
(because the s/n ratio in the fre-
quency channel is reduced to zero
db). It is then advisable to trans-
mit the amplitude and frequency
information separately, so that
each channel uses the total trans-
mitter power. The amplitude infor-
mation is then no longer transmit-
tad on a linear scale, as with
FRENA, but as a square wave.
Distortion in a system like this is
somewhat higher but transmitting
tae amplitude information as a

telegraph signal permits fairly good
noise suppression.

The basic principle is illustrated
in Fig. 6. The envelope, A, is com-
pared
value.

threshold
indicates

with a preset
The wave of B

SINGLE
SIDEBAND
FILT

TRANS -
MISSION
PATH

CLIPPER

SINGLE
SIDEBAND
FILT

BAL
AMPLITUDE
MOD

SLICER

RECEIVER
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SINGLE

SIDEBAND
FILT

CARRIER
0sC

LOW-PASS
FILT (R.C)

LOW-P
OW-PASS BN\ reGRATOR
FILT

SPEECH
out

values above the threshold. Wave
trains of a pilot frequency are
transmitted, C. when the spee:h
signal is below the threshold. In tae
intervals when the speech envelooe
is above the threshold, clipped ssb
modulated speech of the same am-
plitude is transmitted in the fre-
quency channel.

The received detected signal is
shown in D, from which the noise
can be eliminated by slicing at the
half-top value. The reconstruction,
E, of the original square wave 3,
has only small phase distortions.
The sharp edges in this square waze
are smoothed by an R-C circu't.
The final approximation F to the
original envelope, 4, is applied -o
the amplitude modulator in the
same manner as before.

Amplitude variations are thus
coded at the sending end in the
most elementary 0-1 code. This in-
formation, transmitted through a
narrow frequency band, enables the
receiver to distinguish between
speech and noise in transmissicn
media with a s/n ratio of ony

FIG. 8—The coded system con be realized
from the block diagram. The silencing pilat
voltage, which is over-ridden by high-level
speech, is applied at the input of the trans-
mitter clipper

Vg OR Vj IN PERCENT

RATIO OF Vy/V,

FIG. 9—When the speech to pilot voltage
ratio V./V, is 3 or more, the speech
| dominates the tr itter output

-
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FIG. 13—Practical receiver for FRENAC system. Tubes V.. and Viz form a balanced input to modulator M.

3 db The system, which is called
FREWAC, from frequency and
ampl_tude coded, can be realized
accarding to the block diagram of
Fig. 7. Two electronic switches are
usec in the system. One switch is
contiolled by the speech envelope
at the transmitter and the other by
the sutput signal of a pilot filter at
the raceiver.

Modified System

A somewhat different version of
the FRENAC system is shown in
the adock diagram of Fig. 8. In this
modified system a constant pilot
voltage is added at the input of the
clippzr in the transmitter. If the
magnitude of the pilot voltage is
suct. -hat it is just clipped, then for
stroe 7 signals essentially only the
ssb signal is transmitted. In the
absence of an input signal, however,
only the pilot signal is transmitted.
The output voltage of the ssb signal
V., e1d pilot signal V,, are shown
in Fig. 9 as a function of V /V,.
For - clipping value of 30 db, the
cire €t acts nearly as an electronic
switcn.

Ar advantage of the method is
that the input level of the system is
not too critical, because there is no
thres aold for the speech signal; for
low ‘evels the clipper acts as a
linear network.

Tt= schematic of a transmitter
based on Fig. 8 is given in Fig. 10;
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FIG. 12—Bandpass characteristics for filters
used in the receiver of Fig. 11

the receiver is shown in Fig. 11.
The frequency channel of this sys-
tem is identical to the frequency
channel previously discussed. The
bandpass filter BF, of Fig. 10,
however, is shifted from the 60 to
64-kc band to 60.2 to 64.2 ke. The
shift is necessary because the band
from 59.9 to 60.1 ke is used for
the pilot signal that carries the in-
formation of the amplitude chan-
nel. The constant pilot voltage that
is added at the input of the clipper
is applied to the first grid of V..
Its level can be adjusted by R. and
R,

Modified Receiver

At the receiver, Fig. 11, the amp-
litude channel is selected by filter
BF., which has a bandpass of 200
cps. The characteristics of this
filter and the normal ssb filter are
shown in Fig. 12, The output signal
of BF. is amplified by V,, sliced by
slicer SL, and rectified by D, The
slicer is a circuit used in pulse-code

modulation systems. The detected
wave is smoothed by network LF,,
which has a time constant of 0.01
second. The output signal corre-
sponds to E of Fig. 6.

Tubes Vy, and V,, form the in-
put of the balanced modulator M,
which modulates the frequency sig-
nal. The demodulation equipment
is identical to that of the FRENA
system previously described.

Simulated System

The complete assembly of an ex-
perimental FRENA system is
shown in the photograph. Panel 1
contains the carrier oscillator and
the integrating and differentiating
equipment. Panel 2 is a normal
panel of a 48-channel carrier tele-
phone system. Panel 3 is the fre-
quency channel and panel 4 the
amplitude channel. In all the
panels, transmitters and receivers
are assembled together. Panel 5 is
a noise generator, used for adding
noise in the transmission path of
the system. Panel 6 and 7 are sup-
ply panels.
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Selecting a Deflection Yoke

This checklist covers all physical and electrical yoke parameters together with

their determining conditions

By HENRY O. MARCY, President, Syntronic Instruments Inc., Addison, Illinois

DEFLECTION YOKE design requires a close correlation
between yoke, c-r tube and circuitry. One must con-
sider the wide choice of c-r tubes and the scans pre-
sented on these tubes for such displays as radar
PPI’s, random-located characters, and rasters of all
frequencies. Many of these scans use time sharing
to add index lines and other data.

The most common scan is the conventional raster.
The horizontal frequency is from 100 to 1,000 times
the vertical and the current waveforms are generally
linear sawteeth with rapid retrace. Such a scan
dictates a yoke with two perpendicular pairs of coils.
Frequency range of the yoke is very broad with an
upper limit beyond 70 ke for the conventional tv scan
and higher for the precision high-resolation scans. It
would appear that the vertical impecance could be
many times the horizontal. However, this disparity
greatly increases the problem of cross talk, which in
turn causes line pairing and wiggles or hooks in the
lines.

Another common scan is the polar display of the
PPI. Such a scan suggests a rotating-coil deflection
voke. For centered PPI’s this is usually the best ap-
proach. On the other hand, a polar sector or off-
centered PPI is often easier with a fixed two-axis
voke. Each of these axes is driven by a sine- or cosine-
resolved sweep.

Random displays are used to present position in-
formation in reference to a grid or map. Although
the data is presented in sequence, signal locations on
the display c-r tube are random. A random display

-1
+450 (100MA) .

K=X
AMPL AMPL
GAIN:500 GAIN=500
AN
1 é 1K 1K % 1
HORIZONTAL < 15K p HORIZONTAL
SAWTOOTH AMA CENTERING
1oV BiAS
PEAK - TO-PEAK 1

FIG. 1—Driver circuit for yoke L, L:

requires a yoke with very rapid recovery (settling).
Each signal must appear in its true position (within
less than a spot size) regardless of the location of the
previous signal. Ordinarily, this requires recovery to
0.1 percent of a one-diameter deflection. Second-orcer
effects like the residual magnetism in the yoke core or
small flux losses in shields or metal parts surrounding
the yoke become critical. The longer the settling time,
the less is the displayed information. Today, settling
in 10 psec is a practical limit.

Characteristic of yoke driving circuits is the usnal
requirement that the c-r beam must be deflected in
both directions for each axis. With a single-enced
deflection yoke this requires a reversal of current in
the yoke. This reversal may be obtained by resonait-
ing the yoke with a capacitor, as in the typical hori-
zontal sweep circuit of television. Reversal may a so
be obtained by means of a bridge circuit employiag
tubes for the four arms and bridging the yoke. Some
simplified bridge circuits use resistors or chokes tfor
one, two or three of the arms. Finally, the reversal
of current may be obtained by using pnp and non
transistors working in parallel.

A push-pull yoke differs from the single-ended ycke
in having two windings per axis, one for each dirzc-
tion. This arrangement allows the use of simple
undirectional circuits.

Often special requirements cause an emphasis on
certain refinements such as accurate alignment of
coils, symmetry, reduction of pin-cushion, reduction
of cross-coupling and freedom from small residual
effects, to mention a few. Typical of these appliea-
tions are the display scopes of ground-contml-
approach systems for landing aircraft.

Many yoke designs are available. These fall irto
two groups, aiding and bucking (Fig. 2). Buckiag
coils are especially advantageous as pee-centering
coils where the length of the entire voke must be
small, perhaps as little as } inch.

Table I is a guide to help a designer select a yoke.
The data under the example column is for a repre-
sentative problem involving selection of the yadke
shown in Fig. 1 (yoke L,, L.). This yoke must give a
single linear line scan across the diameter of a 5Z2P16
c-r tube in 1,000 usec. Retrace time is 100 psec.
Acceleration of the 5ZP16 is 25 kv. Beam-alignment
magnets center the scan.
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FIG. 2—-Aiding coils (left) have cores of various shapes, materials, or have no core. Bucking coils use square or toroidal cores; their advantage
as pee<centering coils results from absence of front and back “ears” characteristic of aiding coil yokes

Takle I—Factors Involved in Selecting a Yoke, and an Example

Ycke Parameters
Indde diam
Eff=>r tive length

De kction axes

Singde-ended
or Sush-pull

I /3 ratio
Incuctance
Resenant frequency
Settiing time

Core material
Pover dissipation

Vo tage rating
De kction efficiency

Rezolution

Lir earity

Pir cushion

Lire straightness
Alizament accuracy®

Cross-talk_ limit
Shiedding

Mechanical *
Siz2 and weight
Lif2 vs environment

Typical value
0.8 to 3'in.
0.5 to 4 in.

Singleor X and Y

250 to 1,500 usec
100.th to4 h

3 ke to 5 mc

10 usec to 1000 usec
Ferrites, ® air, etc.
4wto20w

100 v t0 5,000 v
80 to 90%

Center-to-edge spot
ratios 1.2 t0 5

0.5% 1039,
0.5% t105%
0.19 to 29,

0.1 to 2 deg
Up to 80 db

Yoke types®

Example
1.5 in.
3.8in.

Single axis
Push-pull

500 usec

100 mh/14 axis
>20 ke

<100 usec
Mu-metal

2w

600 v (peak)
85% '

1.2, if dynamic focus-

ing provided
19, of diam4

Not applicable

0.2%
Not applicable

Not applicable
Mu-metal shield®

Alignment nec/
2 1b (airborne)
As required

Conditions Determining Yoke’s Requirements
C-R tube neck diam

C-R tube deflection angle and location of electron gun or
focusing device with respect to yoke

Type of scan
Circuitry

Circuitry and linearity requirements

Impedance matching to drive circuit

Duty cycle and prf

Applies particularly to time sharing or random displays
Efficiency, Q, frequency and permissible residual effects

C-R tube deflection angle, anode voltage and the fastest rate
of scan including retrace

C-R tube, cicuitry, and scan rates

Efficiency s in terms of allowable effective field length and
outside diam of c-r tube neck. Dissipation of yoke drivers
is usually a circuit limitation

Values involve deflection angle and face-plate curvature of
c-r tube

‘Resolution, linearity, pincushion are interrelated. Com-
promise depends on c-r tube. Possibilities exist for circuit
correction. - External fixed or d ynamic magnets may be used
in conjunction with yoke .

Alignment of yoke with electron beaniis an important factor
Scan requirements
Related. to wiggles, uneven sweep rates and lack of interlace

To prevent interaction of yoke fields with focus field, elec-
tron gun, or with external metals. Such metals may cause
residual effects or losses detrimental to settling time

Scan requirements
Ground or airborne equipment
Environmental specifications such as MIL-C-18388

<a) between deflection axes, (b) also high-Ni alloys, (c) rotating and fixed, (d) max position érror, without circuit correction,
‘e) 3.53-in od X 0.005-in thick disk at rear of yoke shields gun, (f) must provide accurate alignment adjustments with yoke to avoid

tra~s curvature
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reliable, simple, code converter.

Solid-State Digital

Up to 13 bits can be converted from Gray to straight binary with this

Basic building block is a circuit composed

of a magnetic core, a single junction transistor and an RLC delay

By REUBEN WASSERMAN, .ssociate Division Head, and WILLIAM NUTTING, Technical Staff Member,

Digital Systems Division, Hermes Electronics Co., Cambridge, Mass.

N SOME SYSTEMS it is advantage-
I ous to handle “information in
both Gray and binary code form.
Gray code, which derives its useful-
ness from its property of changing
one and only one digit in proceed-
ing to a next higher or next lower
number, is often used to prevent
ambiguities in readings and then,
in a final stage, is converted by
some means to straight binary form.

The Gray-to-binary code con-
verter shown in Fig. 1 accepts up to
13 bits of Gray information from
an analog to digital shaft encoder,
converting it to straight binary
code. Binary results are presented
on an array of gas tube display
bulbs.

Elements of this converter such
as dynamic flip-flops, logical gates,
adders and shift registers are all
constructed from a basic circuit
composed of a magnetic core, a
single junction transistor, and an
RLC delay. Theory and operation
of this converter is best understood,
therefore, by first considering the
functioning of the basic magnetic
core logic circuit.

Magnetic Core Logic

The small toroidal ferromagnetic
cores used are characterized by
rectangular hysteresis loop and
microsecond switching time. In-
formation storage in these cores is
based on the fact that a core with
a rectangular hysteresis loop is ca-
pable of storing one binary bit in
the form of its flux. Figure 2A
shows how a binary bit ONE is
stored as a positive residual flux
(+B,) and binary digit ZERO is
stored as a negative residual flux
(—B,) in the opposite direction.

A magnetic storage core consists
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cf several windings on a toroidal
raagnetic core (Fig. 2B). If a nega-
tive pulse is applied to the core
through the shift winding, a voltage
is induced in the output winding if
the digit stored is ONE (+B,), and
a negligible voltage is induced if
it is a ZERO (—B,). The induced
voltage is large enough to magnetize
another core of identical construc-
tion. Binary digits ecan thus be
transferred from one core to an-
other.

However, in applying the mag-
netic core to a shift register in
which all information is to be
stepped along simultaneously, tem-
porary storage or delay at the out-
put of each core is required in order
taat the core can transfer its in-

Table 1—Gray and Binary Codes

Decimal  Gray Binary
0 0000 0000
1 0001 0001
2 0011 0010
3 0010 0011
4 0110 0100
5 0111 0101
6 0101 0110
7 0100 0111
8 1100 1000
9 1101 1001
100 1010110 1100100
1000 1000011100 1111101000

Table lI-Sequence of Conversion
After Each Shift Pulse

Cores
Timel0 11 1213 C, C;, 1 2 3 4
te 011 0 0 0 - - — -
4 - 0110 0 0 - = -
t - -0110 0 0 - -
t3 - - -0 0 01 0 0 -
“w - - -=-==-000100
tg = — = = — - 0010

*Binary bit is complemented

formation before receiving new in-
formation from the preceding core.
Therefore, the core storage element
comprises two essential units—the
magnetic core for permanent stcr-
age and an RLC delay circuit for
temporary storage.

Other uses for magnetic cores, in
addition to delay and storage, are
in power amplifying and AND, (R,
and INHIBIT circuits. Power amp i-
fication can be derived by addimg
a transistor which then serves ais
the power driver. The core lensds
itself to two elementary logical
funetions of orR and INHIBIT, from
which it is possible to synthesize
all other digital logical functiors.
Therefore, a circuit composed of a
magnetic core, a transistor, and &¢n
RLC delay forms an ideal comput=r
building block in constructing dy-
namic flip-flops, logical gates, al-
ders, and shift registers.

Basic Circuit

The circuit of Fig. 3, which servas
as the basic building block in the
Gray-to-binary converter, uses a
pnp junction transistor, and thera-
fore is wired in such a fashion that
the circuit resembles a blockirg
oscillator. If the core is in either
of two saturated states, (+B,) or
(—B,), the permeability of the
core is low and the gain around tke
feedback loop is less than unity. Cn
the vertical slope of the B-H curve
the permeability is high so that locp
gain is well above unity and regen-
eration is possible.

To analyze the Fig. 3 circuit, con-
sider the transistor connected as a
grounded emitter and the core init:-
ally in the ONE state. The transistcr
is normally cut off. A small trigger
pulse is applied which is sufficiert
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Code-to-Code Converter

@

FIVE-STAGE BINARY COUNTER

?J%;'ZEI&S THYRATRON READOUT 0|SPLA _____ —j' gggg“s“t
eyoyc¥el: c-
: b — —— — = — 4}» —_— —_—— {4
or:\ E-’er::)Yr SHIFT |REGISTER|
- i
[P | T | | IL‘_JI | R
=1 I 1L WERTERS
Rl el
| ” ||I|mou
SHAFT ENCODER INPUT
U -4.5 VMIN

e

SYNC
V -125
CE_AY DISPLAY o)
] ON DISPLAY B+ SYMBOL—]
oG R : | :-: [[|_Reser DYNAMIC | FLIP-FLOP
FIG. 1 —Core legic diagram of complete thirteen bit Gray-to-binary converter

to crange the state of the B-H
curvz The resulting flux change in-
duces a negative voltage on the base
of t1e transistor and causes col-
lector current to flow. This current
flews in the same direction as the
tr.gger current pulse and therefore
shifts the core further, inducing a
large~ negative voltage on the base.
This in turn will further increase
the eollector current. The cycle
cont:nues until the core is com-
pletelv shifted, at which time the
feadxack-loop gain falls below
unit® and the transistor ceases to
conduet. The result is that the core
has teen completely shifted and a
Jarge pulse of current has passed
throigh the collector and supplied
power to the load.

If, bowever, the core was initially
in tke ZERO state and the same trig-
ger mlse was applied, there would

ELECTRONICS - DECEMBER 11, 1959

be a negligible voltage developed on
the base since the gain is sufficiently
below unity, and regeneration would
not take place. The core can then
be reset to the ONE state by feeding
current in the proper direction
through the insert winding. While
the core is being reset, a positive
voltage appears on the base of the
transistor which tends to drive it
further into cutoff, preventing any
output at this time. If, however, as
the current pulse is applied to the
insert winding an equal magnitude
of current is applied simultaneously
to the inhibit winding, the effect of
the reset pulse will be cancelled and
the core will remain in the ZERO
state.

Successive stages of the Fig. 3
basic circuit form the shift register.
All the stages with ONES stored
change their state to ZERos after

being triggered, and during regen-
eration supply energy to the output.
The output current pulse is delayed
before it resets the following stage
to the ONE state. In this manner, in-
formation is advanced one stage
after each shift pulse.

Dynamic Flip-Flop

The dynamic flip-flop (see Fig.
1) is actually a one-stage shift
register in a closed loop circuit
which can exist in two dynamic
states. If, for example, the state is
initially ONE, the trigger pulse will
switch the core to ZERO and, after
a time delay, the core’s own output
will reset the core hack to ONE. The
state of the flip-flop can be changed
to ZERO by applying a signal to the
inhibit winding while the delayed
output of the core is trying to reset
itself, thereby preventing the core
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BINARY _
ONE

FIG. 2—Rectangular hysteresis loop (A)
allows binary storage. Pulses through
windings on toroidal magnetic cores (B)
transfer binary information

SHIFT OR TRIGGER

DELAY UNIT

e
Fe——————

4NHIB\Y.

INSERT INHIBIT *

FIG. 3—Basic building block circuit for
constructing many of the converter ele-
ments uses core, transistor and RLC de.
lay unit

from being reset. In the ZERO state
the next trigger will have no effect
and the flip-flop will remain in the
ZERO state until such time as the
core is reset to ONE by an external
insert pulse.

Binary Counter

To analyze the binary counter cir-
cuit which appears in Fig. 1, assume
that the first stage (D2) is ZERO.
A trigger pulse will then have no
effect as there will be no regenera-
tion. However, if the first stage is
ONE and a trigger pulse appears,
one of two possibilities will occur.
If the second stage was in the ZERO
state, the output current passing
through its trigger winding will
have no effect. However, the delayed
output of the first core will reset
the second core to the ONE state, or
to use a simple terminology, will
write a ONE in the second stage. If
this second stage was already ONE,
it will be switched to ZERO by the
collector current or undelayed out-
put of the first stage. The delayed
output of the second stage passing
through its own inhibit winding will
prevent the delayed output of the
first stage from writing a ONE into
the second stage. It then becomes
evident that this is a bistable de-
vice which changes its state every
time an input pulse is applied, and
puts out a pulse identical to the
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input pulse for every second input
pulse. This essentially is the op-
eration of a binary counter.

Timing Generation

Circulation rate of the converter
register is determined by the in-
ternal clock which runs at a 2-kc
rate. Clock output is fed into a core-
transistor input amplifier (CTI)
which is similar to a Schmitt Trig-
ger in the sense that it triggers on
a minimum voltage input pulse. Its
output is a current pulse for shift-
ing or triggering, inserting or in-
hibiting.

Shift Operation

The magnetic core shift register,
consisting of cores 1-13, initially
stores all thirteen bits of the Gray
coded word to be converted. After
a short delay, allowing all the inputs
to be read into their respective
cores, the information is shifted
along into the two converter cores,
C, and C., which in operation re-
semble a combination of the dy-
namic flip-flop described above and
an exclusive orR gate. Table I shows
the relationship between the Gray
and binary codes.

Operation of cores C, and C. can
be traced in Fig. 1. Initially assume
that the Gray code number 0110
(represents decimal 4) is stored in
cores 10 to 13, with high order bit
in core 13. Cores C, and C. are both
in the binary ZERO state. Table II
shows the sequence of conversion
after each time or shift pulse.

At time t., core C. stores a binary
ONE, which is the first high order
binary ONE of the Gray code num-

ber. At time t,, core C. emits tle
binary ONE which complements tre
next binary bit in sequence from
core 13, or, in other words, converts
the binary ONE to binary ZERO. At ¢,
and t; the information is shifted
two places to the right and the con-
verted information is now stored in
cores 1-4,

Output of cores C, and C. is cobn-
nected to core 1 to make a circulaz-
ing register in order that all t1i--
teen bits are stepped along to tre
right (high order first), and tke
converted code is read back -nto
core 1. The register is shifted tair-
teen positions and the original inptt
information is converted to straigl.t
binary form. The register is shifted
once more and the outputs of core
C, and cores 1-12 are sensed cr
looked at simultaneously by the ges
tube display.

Control Counter

In order that the register be zir-
culated the proper number of shift
positions a control counter, wlich
consists of a control flip-flop, CFF,,
and a five-stage counter, D2, D4, D8,
D16, and 17 is incorporated (see
Fig. 1). The control flip-flop is a
dynamic flip-flop which is turaed
on by a pulse from CTI.. CTI, gives
an output pulse whenever any new
input information is inserted. Since
CFF, is triggered continuously by
CTI, once reset to ONE it will frc-
duce output pulses at a 2 ke rate.
The output of CFF, is fed imto
CTSD which provides the proper
shift pulse current to all the regis-
ter cores as well as the two oor-
verter cores. After the fourtzen

GAS
TUBE
DISPLAY

-

-12

READ-IN BIAS GATE |

PULSE
STRETCHER

IN98

DISPLAY RESET

FIG. 4—Circuit used for gas tube read-out display
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outout pulses, CFF, is inhibited by
the output of the counter, core 17
in particular. The counter is basic-
all¥ the binary counter described
ear.ier, arranged in cascaded stages
ard with a  feedback connection
frcm core 17 to core DA4.

Clear Cores

Cores CL, and CL. (Fig. 1) clear
the register and converter cores of
ar.y ONES stored in them following
a word conversion and thus prepare
for accepting new input informa-
tion. This is done by resetting the
cotr.trol flip-flop so that it will gen-
ercte fourteen more shift pulses
and at the same time inhibit both
converter cores so that any ONES
ertaring from the register will be
canceled. This means fourteen in-
hikit pulses are required as well as
the shift pulses.

Clear cores CL, and CL. are con-
reeted much like the converter
ccr2s in a dynamic binary counter.
A :ingle pulse from core 17 is used
to write a ONE into CL,. The next
trigger pulse from CTI, will cause
an output from CL, which writes
a CNE into CL, as well as into CFF..
Wizh CFF, reset it will produce a
trein of pulses; CL. will also until
tke second output pulse from core
17 shuts it off. CL. output then in-
hibits both C, and C..

Readout Display

after thirteen shifts all the in-
fcrmation is converted except the
las< bit and that bit is written into
tk e converter cores. During the fol-
lowing, or fourteenth shift, all the
irput information is converted and
is shifted out of core C, and cores
1-22. At the thirteenth shift there
is an output from the counter core
D13 which shifts the Read (R) core
which was reset to ONE by CTI..
Tt2 output of R triggers a static
onz-shot which gates the level of
the filament center-tap of the thy-
raxon display bulbs so that any
0x28 shifted out of cores C,, 1-12
at the time of the fourteenth shift
pakse will cause the associated thy-
raxons to ignite.

“hese display bulbs (Kip “Memo-
lit=s”, manufactured by Transistor
Electronics) remain on until the
n2xt input sync pulse occurs. When
th: next sync pulse occurs, a static
daday one-shot circuit is triggered,
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and its output triggers C7T1,. The
undelayed output of CTI, triggers
the static display circuit shown in
Fig. 4, which extinguishes the gas
display bulbs by dropping their
plate voltage below the ionization
point.

The bulbs are extinguished only
when new input information is to
be received. Therefore, the single
pulse from CTI, which triggers in-
directly from the input sync pulse
and directly from the input-delay
one-shot, activates the display re-
set. This pulse, however, is short.
Therefore, two npn transistors in a
cascaded emitter follower circuit,
with a pulse stretcher between them
(see Fig. 4), control a high-voltage

7.5k £0.00015
3

27K
2NI6T

(00K  $1.5k

SCHMITT CORE

HIGH IMPEDANCE
INVERTER TRIGGER DRIVER

FIG. 5—Phase inverter, in addition to
phase reversal, provides isolation between
the negative input pulse and the core
driver

pnp transistor in series with the
thyratron plate voltage. The pnp
transistor, normally conducting
with only a few volts drop across
it, is shut off by the stretched pulse,
causing the full plate supply of the
thyratrons to be dropped across it.
The transistor stays shut off for
500 to 600 microseconds.

Phase Inverter

The phase inverter (Fig. 5) is a
single mpn transistor which in ad-
dition to phase reversal of the input
signal provides isolation between
the negative input pulse and the
core driver. The output of the ana-
log to digital shaft encoder is di-
rectly coupled to the base of the
transistor and requires that the ex-
ternal input be at grovnd level or bhe
capacitively coupled into the con-
verter. The output of the phase in-
verter is capacitively coupled to the
input of the core driver. There are
thirteen phase inverters and core
driver circuits, one for each input
bit.

Each core driver uses two npn
transistors connected in a Schmitt
trigger circuit with discrimination
level including the phase inverters
of —4.5 v =10 percent.

Any signal below that level is
disregarded.

However, any signal in range
from 6 to 12 v will cause a pulse
output from the Schmitt, the dura-
tion of which is dependent on the
duration of the input signal. This
output is direct-coupled to an npn
transistor in a grounded emitter
circuit. This transistor is normally
cut-off and uses a Zener diode in its
emitter circuit to insure its cut-off
until the output pulse of the Schmitt
trigger exceeds the Zener break-
down voltage. This is necessary to
prevent false read-in of the cores if
the transistor is not fully cutoff.
The insert winding of a register
core and a series limiting resistor
make up the collector load of this
transistor.

When the Schmitt trigger emits
a pulse, this driver supplies a 30
ma current pulse, writing a ONE
into its associated core.

The minimum duration pulse for
writing a ONE results from a 6 mi-
crosecond input pulse to the phase
inverter.

Read-In Gate

The read-in gate, which appears
in Fig. 4, is a two transistor ampli-
fier employing complementary sym-
metry to provide a low-impedance
path for the filament return of the
thyratron display bulbs at either
of two operating levels. The input
to the read-in gate is the output of
the display one-shot which is di-
rectly coupled through a series re-
sistor to the bases of the npn and
pnp transistors. Another resistor,
from the bases to the negative sup-
ply, forms a voltage divider which
determines the normal output oper-
ating point. When the negative gate
occurs, the read-in gate output,
which is connected directly to the
filament center-tap of the thyratron
display bulbs drops to —5 v allow-
ing the output of the register cores
to ignite their respective bulbs at
the fourteenth shift pulse. Before
the next pulse the level is returned
to +5 v (normal) and prevents any
further core outputs from trigger-
ing the bulbs.
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FIG. 1—Sawtooth pulse generator uses o
semiconductor switch, Q;, whose ampli-
tude is controlled by Zener diode D
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FIG. 2—Curve shows the operating char-
acteristics of the high-speed switching
tronsistor, TA 1832

fo

Generate

FIG. 3—Typical input trigger and outpat
waveform obtained with the sawtooth
generator

Accurate

Designers present simple, reliable circuits that generate stable sawtooth ard

rectangular pulses. Output pulse widths, amplitudes and waveform timirg

are independent of the active elements in the circuit

By C. A. VON URFF and R. W. AHRONS,

Radio Corporation of America, RCA Laboratories, David Sarnoff Research Center, Princeton, New Jersey

AWTOOTH and pulse generators
S are important building blocks
in many electronic systems. In the
past, complexity and increased
power consumption has been the
price paid to obtain desired reliabil-
ity and stability.

Excellent switching characteris-
tics of a high-speed switching tran-
sistor (Thyristor)’, controlled by a
Zener diode, now make it possible to
construct two simple circuits that
consume little power. Simplicity,
low power consumption and small
size are some of the desirable fea-
tures which these circuits provide.

Sawtooth Generator

Linearity and amplitude stability
of the generated sawtooth are usu-
ally of prime concern in the design
of a sawtooth generating circuit.
There are many ways of achieving
these requirements. The method
chosen is to use only a small part
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of the R-C charging curve and an
amplitude controlled switch, shown
in Fig. 1.

In this circuit R, and C, form the
basic charging circuit. Transistor
@, is used as the switch and the
amplitude is controlled by 8-v Zener
diode D,. Figure 2 shows the tran-
sistor characteristic curve with load
lines and operating points.

At point A the transistor is con-
ducting with current set by R, and
E,,. While the transistor conducts,
the voltage across the capacitor is
zero because of the low conducting
resistance of the transistor and the
small current flow. Therefore, the
starting voltage of the sawtooth is
aiways the same, with no voltage
jitter. This forms a built-in clamp.

When a positive pulse is applied
to the base, the transistor turns off
(point A to point C, along the I,
>> 0 curve Fig. 2) and the capaci-
tcr starts to charge (point C to D

along I, 0 curve Fig. 2). As the
voltage across the capacitor reachzs
the breakdown voltage of the Zen-=r
diode, the diode conducts, curreit
flows through the diode into the
base of the transistor and the traa-
sistor switches to high-conduction.

Since the voltage on C, can not
change instantaneously, the voltage,
V., appears across K. and the tran-
sistor (point D Fig. 2). Discharge
of C, takes place through R and tle
forward resistance of the tran-
sistor. This is a short time as R, =
10 ohms and R, = 3 to 5 ohms. Re-
sistor R. limits the peak current
and prevents damage to the tram-
sistor.

Linearity
The degree of linearity achieved
with this circuit depends on the por-
tion of the R-C charging curve used.
Here an 8-v diode was used and the
supply was —220 v. Using the for-
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The entire pulse generator circuit, left, is shown alongside its equivalent tube version

Sawtooth and Pulse Waves

w.1las given in the box, the linearity
d=viation, (t. — t,)/RC is 0.001.
This is acceptable for all but the
st stringent requirements.

Sawtooth Amplitude

The amplitude of the sawtooth, de-
z:rmined by the breakdown voltage
>f the Zener diode, is independ-
ant of the transistor characteris-
cics. Thus the transistor character-
iztics can vary over wide limits
vrithout affecting circuit perform-
aace. Zener diode characteristics,
~hich are important, are stable with
life and temperature. A typical fig-
Lre is 0.06 percent per deg C. The
most important feature needed in
the Zener diode is a sharp break at
lw values of operating current.

If the impedance of the trigger
pulse source is too low, the feedback
pulse from the Zener diode will be
shorted, and the transistor will fail
to switch states. Resistor R. isolates
tae base feedback circuit from the
~rvigger generator and R, gives a
slight forward bias.

The amplitude of the trigger
needed to switch the transistor off
3 directly proportional to the mag-

itude of collector current at the
dme of switching. Since the
tequired trigger increases with in-
_reasing collector current, the de-
zigner operates close to the sustain-
ing current to minimize the re-
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quired trigger power.

When trying to obtain narrow
sawtooth outputs it is important to
use a trigger pulse narrow with re-
spect to the output pulse. Other-
wise, interaction between the trig-
ger pulse and output waveform re-
sults. However, a greater amplitude
is required with a narrow trigger
pulse than with a wide trigger. The
narrowest sawtooth obtained was
about 1 to 2 usec. Typical wave-
forms obtained with this circuit are
shown in Fig. 3.

Pulse Generator

A most desirable feature in pulse
generator design is having the out-
put pulse width and amplitude inde-
pendent of the tubes or transistors.
This independence of active ele-
ments is achieved in this pulse
generator by using the transistor
only as a switch, Fig. 4.

The transistor is normally con-
ducting. Hence, voltage V,, Fig. 4,
is approximately zero. When a
positive trigger pulse is applied to
the base of the transistor, the tran-
sistor switches to low-conduction
and V, rises to the supply voltage.
Diode D, is back-biased and C, starts
to charge through R. toward the
supply voltage.

Capacitor C, continues to charge
until the voltage across it is equal
to the breakdown voltage of Zener

LINEARITY DEVIATION
The method chosen to define
deviations from linearity first
computes the time required to
charge to a given voltage, based
on exponential charging. The
method then computes the time
required for linear charging
where the linear charge has a
slope given by the slope of the

exponential at the origin.
Using these definitions: t, =
linear charge time to charge to
V.u: t. = exponential charge time
to charge to V,,; V., = break-
down voltage of Zener diode;
E.., = supply voltage of circuit;
E../RC = slope of exponential at

| time t = 0.

And this formula:

=1 _
RC \

1 _ Van
In 1 — ‘I;Z D E,,
A

The degree of linearity is de-
fined by substituting known
values

=1

RC

1 _ 8
- 8|

1
= [0.001]

s — Iy
RC
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FIG. 4—Rectangular pulse generator oper-
ates in almost the same manner as the
sawtooth circuit of Fig. 1. Independence
of active elements is achieved by using
the transistor only as a switch

diode D.. At this point the Zener
diode conducts, sending a negative
pulse of current back into the base
of the transistor, turning the tran-
sistor on. Voltage V, now drops to
approximately zero. The collector
waveform is therefore a rectangular
pulse.

If this circuit is to operate at
high repetition rates, C, must be
discharged rapidly. This is done
by diode D, and the conducting
transistor. When the collector volt-
age, V,, drops back to zero, the
anode of D, is at ground potential.
Due to the voltage on C,, the cath-
ode is at a negative potential. Hence,
the diode is forward biased and C,
rapidly discharges through D, and
the conducting transistor.

As soon as C, discharges com-
pletely, D, stops conducting and the
circuit is ready for another opera-
tion. This pulse generating circuit
has as an ultimate limit in repeti-
tion rate—the output pulse width.

Resolution Checks

Double-pulse resolution checks
showed that for reliable operation
the circuit requires an extra 10 per-
cent of output-pulse-width dead
period between triggers. That is, if
10-usec pulses are being generated,
the triggers can be no closer than
11 psec. This statement is also true

for the sawtooth-generating circuit

since the pulse and sawtooth cir-
cuits operate in almost the same
manner. Feedback isolation, fur-
nished by R. and R,, provides a
slight forward bias.

The excellent rise and decay times
of the output pulse are shown in
Fig. 5. The delay between the start
of the trigger and the start of the
output pulse is of interest. It is due
to the fact that the circuit operates
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well above sustaining current;
therefore, there is a delay while the
trigger pulse forces the collector
current to drop to the point where
the unit can switch off. The effect is
roticeable also in the output of the
sawtooth generator circuit, Fig. 2.
By adding a high impedance
audio generator across C,, the saw-
tooth and pulse circuits not only
generate an output pulse for every
trigger but the output pulses have
their trailing edges modulated at an
audio rate. This results in a simple
pulse-length-modulation scheme.

Circuit Stability

Twenty four unselected tran-
sistors were checked to see if their
characteristic covered the expected
production spread.

Tests using these transistors
were conducted on both circuits to
determine if changing the tran-
sistor affects the output pulse
width. In this test, the limit tran-
sistors produced only a 1.6-percent
deviation in pulse width, a toler-
able error for most applications.
Data taken to determine the effect
of varying the trigger pulse width
and amplitude showed that a
change of 5 to 1 in pulse amplitude
or 10 to 1 in width produced less
than a 1-percent change in output
pulse width.

Temperature Effects

Since semiconductors are used,
changes in ambient temperature
have an. affect on circuit perform-
ance. The first test in this area
determined the effect of tempera-
ture on overall circuit performance
over a range of 10 to 80 C. This
test evaluates the effect of varia-

FIG. 5—Input trigger and output wave

obtained with the rectangular pulse
generator. Note the excellent rise and
decay times of the output pulse

tions in back resistance of the tran-
sistor and the temperature coeffi-
cient of the Zener diode. A varia-
tion from 10 to 80 C resulted in ondy
a 1-percent deviation in output pulse
width.

Variation in required trigger am-
plitude with temperature was also
checked. Any change here is due :o
changes in I.,.. Over 20 to 80 C
there is required a 4-to-1 increase
in trigger pulse amplitude.

Output waveforms with durations
as short as 1 to 2 usec are possible
with these circuits, and in all cases
the required trigger power is sma’l.

These circuits should find wice
use in any field where small size, low
power consumption, small trigger
requirements and excellent timing
stability are desired.

Thyristor

Operation of the Thyristor is
similar to that of the thyratroa
hence the similarity in names. K
is specially constructed so that at
some critical value of collector cui-
rent, called the breakover current,
a.. becomes greater than unity.

In the grounded-emitter con-
figuration when a.. becomes greate-
than one, the collector current in-
creases and the voltage across th:2
unit drops to a very low value. Im
the Thyristor, this action is regen-
erative and once the unit is
switched, the base current can be
discontinued and the thyristor will
stay in the high-conduction mode
This feature of the device makes it
especially suited to switching serv-
ice.

The inherent switching time of
the Thyristor used in these circuits
is 0.1 usecs when used in the high-
conduction, low-conduction method
of operation.

In contrast, when the Thyristor
is used in the region below the
breakover current and kept out of
saturation, it is capable of switch-
ing times in the order of 20 milli-
psecs. In the high-conduction state
the current is usually limited by the
external circuit resistance since
Thyristor resistance is 3 to 5 ohms.

BIBLIOGRAPHY
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Thyristor, A High Speed Switching Tran-
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trons ;)kvailahle Today ELECTRONICS, Mar.
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Sum and Difference
Mixer Design Charts

Interference charts quickly show which unwanted harmonics of two signals

will cause interference.

handled

By R. F. BAUM, The W. L. Maxson Corp, New York, N. Y.

HEN TWO FREQUENCIES are

heterodyned in a nonlinear
dex ce, not only is the desired
sur- or difference frequency ob-
ta.~ed but also a great number of
spurious responses. A filter,
tur 2d to discriminate against un-
des red frequencies, usually fol-
lo#s the mixer. The circuit de-
sizner must still locate all the
symrious responses to select the
imput frequencies and to deter-
mine the bandwidth and cutoff
reze of the filter.

“he large number of possible
be-t frequencies resulting from
harmonics require extensive tab-
ulation. A complicating factor is
that the inputs are often not fixed
frequencies but cover a given
be ad. Charts presented in this
arzicle locate the critical inter-
fecence regions. These areas can
t 2n be subjected to rigorous cal-
culation. Design of the mixer it-
se.f, and the use of balanced
m-xers to hold down spurious re-
sponses, will not be considered.

Chart Derivation

The design box gives the defini-
--on of symbols and lists the
2juations that are used. All pos-
sible output frequencies are
2:ven by Eq. 1 and #, and n. can
t-ke any positive and negative
integer values. If for a distinct
g air n, n. the frequency f. be-
comes negative, there exists the
pair —n,, —n, which gives the
same frequency with positive

Fixed frequencies and a-m modulation can be

SYMBOLS

fm mixer output frequency

Ji° center frequency of filter

fi* center frequency of input f;

J® center frequency of input f,

Afm deviation of mixer output frequency
from f,°

Afy deviation of input frequency f,
from its center f)°

Af: deviation of input frequency f,
from its center f,°

n; order of harmonie of f; = %0, 1,

T order of harmonic of fo= 40, 1,

fv  high input frequency
fo low input frequency

EQUATIONS

(1) fm = mfi + nafz

2) i =+ af

@) =1+ Af

) fm =1+ Afnm

G) [ =50+ 10

6) fulf® = (ni — na) [I°/f° + n: +
mAfi/f° + neAfa/f°  (Sum mixer)

() Julff® = (10 — ) [°/f,° + na +
mAfi/f° — nAf/f*  (Difference
mixer)

(8) fme/o = (m — na) fln/fjo + ng
(Fixed frequency, sum or difference
mixer)

sign. The charts therefore can
be restricted to positive output
frequencies.

Eq. 6 and 7 are for mixers
whose output is the sum and dif-
ference frequency of its input
frequencies respectively. Eq. 7 is
derived by writing Eq. 1 and Eq.
5 with a negative sign. Fre-
quency f, is always the higher of
the two input frequencies. Eq. 6
and 7 then become identical but
for the sign of the last term. Eq.
8 therefore applies in all cases
of fixed frequency operation.

Eq. 8 indicates a linear rela-
tionship between the output y =
fn/f° and the input 2z = f./f,°
for any particular pair n, — n.
The charts contain all lines up to
!n, | + | n. | = 7 and, as men-
tioned previously, discard the
negative y plane and are re-
stricted to the practically useful

ranges of y < 2and .5 < z < 2.

Furthermore the x axis is
shifted by one unit in the up-
wards direction. This allows us
to read the new ordinates in
terms of af./f,° which is the
ratio of the deviation of the out-
put frequency from the filter
center frequency f,°.

The interpretation of the last
two terms in Eq. 6 and 7 as line
shift or line thickness will be
clarified in following examples.

Example of a Sum Mixer

An output frequency of 100 mc
is to be obtained by adding two
frequencies. Referring to the
sum mixer chart, Fig. 1, it is
clear that the higher frequency
cannot be allocated to a point
on the x axis crossed by any in-
terference line. Of the many
possible frequency allocations,
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the point f,°/f.” = 0.775 is tenta-
tively chosen. It lies in the cen-
ter of a relatively clear region
and the resulting input frequen-
cies, f, = 77.5 mc and f. = 225
me, are readily available.

A horizontal line drawn
through the selected point inter-
sects 6 interference lines close to
the z axis. These are listed in Ta-
ble I, Case 1, with the ordinates
of the intersection points Af../f,°
and the corresponding deviation
Af... Interference line 2, —3 indi-
cates a beat of the second har-
monic of f, (155 me) with the
third harmonic of f. (67.5 mc).
The beat frequency is 87.5 me,
Af,, is —12.5 mc and Af,./f,° is
—0.125 as indicated by the
chart.

Frequency Shifts

Assume that in the previous
example the input frequency f,
can shift upward by an amount
Af, = 2.5 me. According to
theory this will cause all lines
in the chart to shift in the
vertical direction by an amount
A = nAf,f,° = 0.025n,. Because
n, is positive for all lines listed
in Table I and since af, has been

Table 1-Sum Mixer Example

Interference Case 1 Case 2
lines of (Fixed Frequencies) (Frequency Shift)
harmonice order
i,f;," Afm Af—f'" Afm
ny, ns I in Mc¢ S in Mc
2, -2 0.100 +10 0.15 +15
0,5 0.125 +12.5 0.125 +12.5
1,2 0.225 +22.5 0.25 +25
0,4 —0.100 -10 —0.100 -10
2, -3 -0.125 -12.5 —0.075 - 7.5
1,0 -0.225 -22.5 —0.200 -20

assumed to be positive, all shifts
are positive in this example.

Interference lines with n, = 0
correspond to harmonics of the
lower input frequency and re-
quire zero shift.

The effects of 2.5 mc frequency
shift have been entered in Table
I under Case 2. Note that up-
ward shifts in the lower half
plane (or downward shifts in the
upper half plane) will increase
the required selectivity of the
output filter, since the spurious

SUM MIXER CHART

output frequencies move close>
to the filter center frequency.

An upward shift of the lower
frequency f. would not cause al
lines to shift in the upward di-
rection, since in the suprious out-
put of 2, —2 and 2, —3 the sign
of n, is negative. These two lines
therefore would move downward.

Sum Mixer With A-M Modulation

Let input frequency f, be a-m
modulated at rates up to fi...
= 2.5 me. Possible sidebands ex-

FIG. 1—Example is for the case described in the text. Results are listed in Table . Only o few of the interference points are tabu-
lated since the others are likely to be small in mognitude and to be far from the pass band of the filter

DECEMBER 11, 1959 - ELECTRONICS



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

£ I'Ia"ltl‘

‘EMEC?pq’

The effectiveness of America’s defense ‘“umbrella” — today &
and tomorrow—depends on instant availability of superior elec- A
-OMicS Weapons. \

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

For your electronic requirements . . . from single circuit to ENGINEERS: Join our rapldly expand-
¢omplete system . .. for application on land, sea, air or space Ing QRC team now. For complete
. . . . o . Information address your inquiry to:
. Hallicrafters QRC can provide you with this unique design William F. Frankart, Director of Engl-
and production service in electronics. neering.
MILITARY ELECTRONICS DIVISION CHICAGO 24, ILLINOIS

URGENT PROBLEMS RELIABLY S oLV ED
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tend over the band f" =+ f,....
The only difference between this
and the previous example is the
undetermined sign of f,. There-
fore, shifts can occur in either
direction and the lines in the
chart can be imagined to have a
thickness (measured in the verti-
cal direction) of 23 = 2n,Af ../
I

The passband of the filter
obviously must extend over 2A =
23f ./f. This is illustrated in
Fig. 2, where the filter character-
istic is also shown. If along the
line y = f,°/f,° = 0.775 any thick
interference line overlaps the
passband region, it becomes im-
possible to reject this interfer-
ence.

When thick interference lines
overlap the passband, the de-
signer must look for a different
set of frequencies from which to
obtain the desired result. The
chart is well suited to finding the
new frequency set. The lines are
first enlarged to their proper
thickness and the frequencies
are then selected so a realizable
filter can be designed. If no such

location can be found, the inter-
ference must be tolerated or else
rejected by other means, such as
a balanced mixer.

Example of Difference Mixer

Comparison of the charts for
sum and difference (Fig. 3)
mixers shows that, for a given
aAf./f,", the number of interfer-
ence lines is less in a difference
mixer and decreases rapidly as
the ratio f,°/f,° increases. Since
as a rule the requirement on
spurious rejection is strict, the
difference method of mixing
seems desirable. On the other
hand, the higher the input fre-
quencies the more difficult it be-
comes to meet stability require-
ments. From the standpoint of
stability alone, a sum mixer is
usually preferred.

Assume as in the first example
that the lower frequency f, =
22,5 mec is a convenient fre-
quency. Then, for f,, = 100 mc,
f/f = 1.225. The difference
mixer chart shows possible inter-
ference close to the axis at the
lines 0,5 and 0,4.

. .
NN

N
\ Npassaanp

FIG. 2—With a-m modulation, the lines
can be assumed to have thickness. Filter
specifications can be determined from th:
interference pattern

Line 0,4 indicates the fourt}t
harmonic of the lower frequency
which can be removed by a bal-
anced mixer. If this is done, this
line need not be considered and
it is seen that a better operating
point results when f, is set at 25
me. The same ideas of line shifts
and thickness also apply to differ-
ence mixers.

| DIFFERENCE MIXER CHART
Al'm
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FIG. 3—Example shows two interference points near the x axis parameter.

occur within or close to the pass band of the filter.

These are the most troublesome beats since they can
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 INSTANTANEOUS
i CONTROLLED
PINPOINT

HEAT

Induction Heating

with revolutionary results !

No preheating - no contamination.

New improved concept

by EDI engineers.

3 megacycle energy

for fusing metals, ceramics and glass.

A must for processing miniature component seals.
Consult our engineers for

solutions to processing problems.

Werite for bulletin.

SHERMAN INDUSTRIAL ELECTRONICS

H F Induction and Dielectric Heaters

Division of
ELECTRONICS DEVELOPMENT, INC.

STATE COLLEGE, PENNSYLVANIA



The new concept of //’\\

electronic equipment

manufacture

A new /}/Ji/oxop/y_);
Made for everyday use
Wide range available

% Modern techniques
Flow production

Auntomatic imspection

\‘~

Easy servicing

%k Throughout the automatic AM/FM Generator GM 2621

manufacture of their new and Frequency range 4.5 - 300 Mc/s
ingenious electronic tools., High frequency accuracy and stability
Philips are using printed circuits Carrier distortion 5

Output voltage from 0.1 4V up o1 V
Frequency sweep max. 250 ke/s
Modulation depth max. 30"

together with other modern
components to obtain a

uniformily high level of performance. Built-in output, sweep and mod. depth meter
Modern techniques have thus allowed Built-in crystal oscillator
tor the creation of electronic tools, Tropic proof
simple to operate. which are accurate, and = p

which are also robust
and reliable under day-to-day
workshop or laboratory conditions.

Dependable P

Jor the electronic industry
Sold and serviced by Philips Organizations all over the world

Further information will gladly be supplied by:

N.V. Philips’ Gloeilampenfabrieken, Eindhoven, the Netherlands

For Canada: Philips Electronics Ind. Ltd., Leaside, Toronto 17, Ont. The price - a pleasant surprise
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THE
RECORDING THAT
WASN'T

... It's happened to lots of
magnetic tape users

Burton browne advertising

Maybe you've been one of these unfortunates . . . who've spent
Test factually demonstrates shielding effectiveness of Netic thousands of dollars . . . plus many man hours . . . to record valu-
alloy material and enclosure design. Instrumentation used: ble inf . . 1 find the d 1

magnetic field radiating source, AC vacuum tube voltmeter, able Information on magnetic tapes . . . on y to find the data useless

Jariac, pickup probe and Netic Tape Data Preserver. For from accidental distortion or erasure.

complete test details and results, request Data Sheet 142. Unexpected exposure to an unpredicted magnetic ﬁeld, and
presto! —your valuable data is filled with irritating odd noises. Dis-
tortions may result in virtual data erasure.

Unprepared tape users never realize the danger of loss until
it’s too late.

Such losses have become increasingly common from damaging
magnetic fields during transportation or storage. These fields may
be produced by airplane radar or generating equipment or other
power accessories. Also by generators, power lines, power supplies,
motors, transformers, welding machines, magnetic tables on surface
grinders, magnetic chucks, degaussers, solenoids, etc.

Since 1956, many military and commercial tape users success-
fully aveid such unpleasant surprises. Their solution is shipping
and storing valuable tapes in sturdy NETIC Tape Data Preservers.

Data remains clear, distinct and distortion-free in NETIC Pre-
servers. Original recorded fidelity is permanently maintained.

) N : Don’t take chances with your valuable magnetic tapes. Keep
f;;;‘;"'g:sgﬁzds',‘;:"me,|I':;,;a'Eg;a%‘,‘f;:'r:,:ensls°',‘;:;f; them permanently clear and distinct for every year of their useful life
& TV Broadcasters, Automated Plants, Libraries, Labora- in dependable NETIC Preservers. Can be supplied in virtually any
g ez Govt. Agenaies, eto. size and shape to your requirement. Write for further details today.

For complete, distortion- free protection of valuable tapes during transportation ot storage. Single or multiple
containers available in many convenient sizes or shapes.

Zomposite photo demonstrating that magnetic shielding qual-
“ies of NETIC alloy material are not affected by vibration,

MAGNETIC SHIELD DIVISION PERFECTION MICA CO.

ock (including dropping) etc. Furthermore, NETIC does not
~2tain residual magnetism nor require periodic annealing.

1322 No. Elston Avenue, Chicago 22, Illinois

Originators of Permanently Effective Netic Co-Netic Magnetic Shielding
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RESEARCH AND DEVELOPMENT

Verifying System Reliability

RELIABILITY of complex electronic
and electromechanical systems con-
tinues to plague engineers and engi-
neering management. Marvin A.
Dean of Sperry Gyroscope Co. divi-
sion of Sperry Rand Corp. offered a
solution for system developers at
the Fourth IRE Instrumentation
Conference.

The proposed method, called test
packages, combined with adequate
part qualification testing, could re-
duce cost and time spent in obtain-
ing reliability data. The following
description was abstracted from
Dean’s paper.

Reliability test programs can be
planned for the part, assembly or
equipment level, or for any combi-
nation of them. Alternatively, a for-
mal testing program can be rejected
in favor of gathering field data.
Each level of testing has advantages
but also has disadvantages.

Part and Equipment Tests

Failure rates of common elec-
tronic and electromechanical parts

under average shipboard conditions
range from less than one per mil-
lion part-hours for resistors and ca-
pacitors, to six for motors and
relays, to as high as 52 for high-
voltage transformers.

Minimum test time required for
verification of failure rates is a
function of confidence level desired.
For a failure rate of 1 x 10~°, mini-
mum time is 3 million part-hours
for a 90-percent confidence level as-
suming a Poisson failure distribu-
tion. This time would be possible
only if no failures occurred during
the test period.

Part testing might include, at one
extreme, a sample of 3 million parts
operated for only one hour. Results
would be obtained rapidly, but the
part and fixture costs would be very
high. The sample would not have
reached wearout, but parts left
would far exceed foreseeable re-
quirements. At the opposite ex-
treme, one part could be operated
for 3 million hours (over 300
years).

Antennas for Propagation Studies

Three elevation-azimuth paraboloidal antennas will be used in radio propagation re-

search program for USAF.

Two antennas shown will measure refraction of radio waves

through earth’s atmosphere in National Bureauv of Standards study

74

A compromise between the ex<-
tremes also presents problems. Dz-
pending on relative costs, part popa-
lations betaveen 300 and 3,000 and
test times between 10,000 and 1,000
hours, respectively, seem practical
for frequently used low-cost itemrs.
But to test 300 synchros costirg
about $100 each would cost $30,000,
with test fixture costs added.

Testing at the part level would
cost more than development amd
manufacture of the end product.
Part testing is only economical for
the part manufacturer, who can se-
lect samples from and amortize test-
ing costs over large availalle
quantities.

Test Packages

Testing complete equipment un-
der simulated use conditions would
only confirm or deny equipment re-
liability goals. It would be necessa-y
to reopen the development effort to
use the data. Instead, the value >f
such data is as a control on relia-
bility of the manufacturing process
and as a long range source of infar-
mation and control of development
programs.

Testing at some intermediate
level of complexity is indicated. For
example, by applying the product
rule for the components of a tyri-
cal servo amplifier from an analeg
computer, it was found that overzll
failure rate was 66 x 10-*, Minimum
test time is only 66,000 part-hours.

Since it is a servo amplifier, the
test package might comprise the en-
tire servo loop. Input indicators and
simulators and output indicato-s
would be included, as well as the
motors and synchros with which the
amplifier normally functions. Sin:e
all devices possible are those i1-
tended for use in the final equia-
ment, they are included as part of
the reliability calculation. Failu-e
rate of one such package was fourd
to be 117 x 10, reducing test time
to 33,000 part-hours.

Benefits

A package for reliability tests has
two important statistical properties.
Assuming each test package to be a
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* VOLTAGE

REGULATED
Model SC-32-2.5

POWER
SUPPLIES

Model
SC-18-2M

0.1% iy

' ouTPUT | OUTRUT
__MODEL | VOLTS AMPS. the mOSt
SC-1805 | 018 005

——— e ——

s [o complete
line of
POWER

SUPPLIES

SC-184 | 018 04

SC-36-0.5 | 036 005
sC-36-1 | 036 | 0l
$C-362 | 03 | 02
SC-3672-0.5 3672 | 005
§C-3672-1 | 3672 | 01

l(epco

offers more than

120 standard voltage
regulated power supplies
covering a wide range

of transistor, tube

and magnetic types.

For complete specifications,
write for Brochure B-591

0.01% "

| DC DC
OUTPUT OUTPUT
MODEL | VOLTS | AMPS.

S§C-32-05 | 032 005
_SC-32-1 032 01
SC-32-1.5 | 032 | 015
2SC-32-1.5 032 015
DUALOUTPUT | 032 | 015
_SC-32-25 | 032 | 025
_ 8C-32-5 032 | 05
SC-32-10 | 032 | 010
§C-32-15 | 032 | 015
_ SC-60-2 060 | 02
_SC-60-5 | 060 | 05
2SC-100-0.2, 0-100 0-0.2

DUALOUTPUT | 0-100 | 00.2
_SC-150-1 | 0150 | 01
SC-300-1 | 0300 | 01

REGULATION
0-02 0 STABILITY
COMPACT PACKAGE TYPE

| _oC DC
OUTPUT | OUTPUT
MODEL | VOLTS | AMPS.

PSC-52| 075, 2
PSC-10-2| 75125 | 2
PSC-15-2 | 125175 |
PSC-20-2 | 175225 |
PSC-28-1 {722.5-32.5 |

PSC-38-1 | 325425 |

— L NN

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 hest 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-oz.
copper and 50 seconds in 2-0z., and a bond strength of 10 Ib. in 1-oz.
copper and 13 1b. in 2-0z. Sheets available with copper on one or both sides.

Unclad Taylor XY-1 has many advantages,
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.

_I;y/or

LAMINATED PLASTICS VULCANIZED FIBRE
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part, total number of parts requir-
ing testing is reduced. Also, test
time per package is less.

The prime requirement for a sue-
cessful test package program is thet
it be preceded by an adequate part
and cireuit qualification prograrn.
The proposed program is meant to
determine statistical reliability of
the equipment, not to indicate pocr
design. Design failures only mask
random failures, and random fail-
ures must be distinguished from
part wearout.

It is necessary that the program
be adequately monitored. Test pacxk-
ages should be designed as self-in-
dicating devices and their operatirg
limits must be adequately specifiel.

The test package program is not
a substitute for reliability analysis,
but is a complementary function.

Video Tape Recorder
Uses Only One Head

VIDEO tape recorder developed .n
Japan requires only one revolvirg
magnetic recording head. It is sa.d
to eliminate horizontal stripes n
the reproduced picture (venetiai-
blind effect), simplify editing -f
tape and improve tape feeding.

The system was developed ovar
a five-year period by a researeh
team headed by N. Sawazki of the
Tokyo Shibaura Electric Co., Ltd.
Production is expected to start be-
fore the end of the year.

The single recording head, whieh
replaces the four heads now used,
records an entire television field in
a single diagonal track across the
2-in. tape. Because only one head
is used, there is no need for matea-
ing four heads with similar char-
acteristics. No problems can restlt
from variations in head spacing
around the drum nor from contrac-
tion or expansion of the tape.

Electronic switching between
heads is eliminated, and the system
requires only one recording and re-
producing amplifier. Editing is
simplified because tape speed can
be increased and decreased, held sta-
tionary or reversed.

In operation, the tape is loop=d
once spirally around a cylinder.
Guides on the cylinder hold the
tape in the correct position. A mo-
tor ‘inside the cylinder drives tae
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ltead at 3,600 rpm, and the tape
is fed at 15 ips. The head records
is straight diagonal lines across
t2e tape. Each of the evenly spaced
va-allel lines contains one field of
tye television picture.

Magnetic Drum Stores
Tv X-ray Pictures

TIME consumed in developing x-ray
pktotographic negatives is elimi-
na~ed by using a magnetic drum
s-orage. Ten x-ray pictures, trans-
m:=ted over a closed-loop tv system,
a:= stored on one drum.

The new medical equipment, de-
valoped by Philips of Eindhoven,
Holland, and C. H. F. Muller AG of
Hemburg, W. Germany, also sub-
jects the patient to considerably
swaller doses because of a high-
sersitivity x-ray image amplifier.

“he magnetic drum storage, sim-
ilar to those used in computers, per-
mits the diagnosing physician to ex-
amine the pictures as often and as
lor  as he requires. The 12-in. di-
ameter drum is 1} in. wide and is
driven by a 3,000-rpm synchronous
mx Zor. One revolution takes 1/50th
sec, the field frequency of European
tv transmissions.

Zach of the ten channels is 2 mm
wice, equivalent to ten frames for
ezch drum. The tv picture is re-
ccrded with a resolution of 300 lines
ard a maximum bandwidth of 2 me.

Tcll Television Tower

Ar-enna tower, 154 ft higher than the
E-waire State Building, is located in Ray-
mend, Maine. Coaxial switches, diplexers
ond the 6/8-in. coaxial transmission line
(kedt in photo) were produced by Dielectric
Praducts Engineering subsidiary of [ronite
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" transistorized

f

high-precision Perkin Elmer
Model 154-C Vapor
vapor fractometer Fractometer (above)

gets highly stable
voltage from tiny

but precise Sorensen
dc supply (below).
Dimensions are only
3-9/16 x 3-1/16 x5 in,

gets Sorensen

supply

provides
‘“‘hetter accuracy”’

| says Perkin-Elmer

I

Perkin-EImer Corporation, Norwalk, Connecticut, selected a modified Sorensen
miniature transistorized supply to build into the hot-wire detector unit for their
new precision Model 154-C Vapor Fractometer.

They report they're pleased with the speed with which Sorensen modified their
standard Model QM miniature voltage-regulated dc supply to fit their specialized
requirements and they praised Sorensen's quick deliveries. But here's the state-
ment we, at Sorensen, liked best:

The QM *, . . appears to afford even better regulation than Sorensen’s specifi-
cations show (better than +0.05% variation in output voltage for a 10% change
in line voltage)."” Need we say more?

Sorensen makes the widest line of transistorized power supply equipment on
the market today—plus a complete line of electronic and magnetic-amplifier regu-
lators for ac and dc, inverters, converters, and frequency changers, plus a complete
line of extremely high-voltage equipment. Write for catalogs. And if you have a
special problem or tough specifications to meet, ask the advice of your nearest

Sorensen representative—he’ll have the answer. 8.48

v SORENSEN & COMPANY, INC.

s  '. : Richards Avenue, South Norwalk, Connecticut
< ' v WIDEST LINE OF CONTROLLED-POWER
EQUIPMENT FOR RESEARCH AND INDUSTRY

IN EUROPE, contact Sorensen-Ardag, Zurich, Switzerland. IN WESTERN CANADA, ARVA.
IN EASTERN CANADA, Bayly Engineering, Ltd. IN MEXICO, Electro Labs, S. A., Mexico City.
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COMPONENTS AND MATERIALS

How to Choose Precision Fine Wire

By EUGENE COHN, President, Secon Metals Corp., White Plains, N, Y.

A SMALL LENGTH of precision fine
wire is the heart of many complex
components or devices. For such
applications special wire is abso-
lutely necessary. Where special
wire is needed, a proper under-
standing of wire properties is es-
sential to design a device that has
a minimum number of variables.

What Properties are Important?

There are times when it seems
difficult to define wire needs exactly.
Although the designer may be thor-
oughly familiar with his own prod-
uct, he may not realize which of the
many physical and electrical proper-
ties are extremely important. Re-
quirements are seldom alike. Adher-
ence to minute and special peculi-
arities of the individual product
should be the watchword. An open
mind and a willingness to investi-
gate new and old materials is essen-
tial. Such factors as yield, shrink-
age and reliability may be most
important.

Table I was compiled as a first
step in defining wire needs. This
table indicates the specific wire
properties that are important for
certain devices. Several examples
will show that some of these prop-
erties are of utmost importance and
others are routine.

Some wire properties are ob-
tained by drawing the wire to a
certain size, others are obtained by
a combination of drawing and heat-
ing. Alloying may produce the de-
sired results. Other properties may
be produced by electroplating or
enameling or coating after the wire
has been drawn.

Very often pairs of properties
needed on a finished wire are such
that one cannot be developed with-
out sacrificing the other. For ex-
ample annealing for straightness
lowers tensile strength. Low resist-
ance and low temperature coeffi-
cient of resistance work against
each other. Alloys achieve a low
temperature coefficient, but alloying
always raises specific resistance.
Therefore the best set of physical
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Table I—Defining Fine Wire Needs for Specific Devices

1. Resistance 9. Temp Coefl of Resist 15, Enamel

High Type & Amount
2. Wt/Unit Length
10. Temp Coefl of Resist  16. Spooling

3. Tensile Strength Low

17. Corrosion Resist
4. Elongation 11. Straightness

18. Withstand High Temp
5. Yield Point 12. Cleanliness

19. Hysteresis
6. Strain Factor 13. Homogencity

20. Precise Control
7. Roundness 14. Electroplate of Metal Purity

Mectal Type for Reproduc-
8. Torsion Constant Amount ibility
Density

Filament Wire............. ... ... .. ... ...... 1, 2.3, 11. 12,13, 16, 20
Fuse Wire. ... .. ... ... . . ... ... ... 1.2, 4.9, 10, 11
(ralvanometer Suspension. ... ................. 1.2.8, 11,13, 19
Grid Wire . .. .. . e 2030405000012 14, 16
High Tensile Components. . .................. 1,3, 1518
Light Weight Moving Coils. . ............... .. 1.3.11. 15, 16
Potentiometer Wire. . ... ... ... ... ......... 1,3, 7,10, 11, 12,13, 15, 16, 17
Resistance Thermometers. ... ........ ... .. ... 1,4,9,13, 15,18, 20
Semiconductors. .. ......... ... .. ..o 304.5011012,13, 16, 20
Strain Giage Wire. . .. .. ... ... ..., .. .. o 1,4,6,10,11,12, 13,19
Tabbing Ribbon. .. ............ ... ... .. 3. 4,5, 11,12, 16

Electrical and physical properties of precision fine wire. For each design area
(filament wire, fuse wire, etc.) the wire properties are indicated which, if not
carefully controlled, can lead to trouble in the finished component or device

Table H—Pure Metal Wire Data Sheet

Readily' Specific Con- Temp | Tensile Strengthe . Wi of
Avail | Resist? duct Coeff ———— - 20 em

Metals to (ohms  vs Ca? of Hard Enam- at
(in cemf) (per=- Resist (psi) eled 0.001

diam} cent) (psi)

Copper 0.0007 10.26 101 0.00395 48,000 22,000 0.97

Silver 0.0007 9.8 106 0.0038 39,000 22,000 1.1
Platinum | 00007 63 16.45 | 0.00395 68,000 | 57,000 2.15
Nickel 0.0005 44.4 23.3 0.0067 90,000 87,000 0.87
Gald 0.0005 14.3 72.5 0.0039 36,000 1.98
d 0.0004 16.2 64 0.00339 | 120,000 95,000 0.89
Aluminum = 0.0006 17.3 59.8 | 0.00416 8 100 2,300 0.28
¢ 0.0007 13.84 75 0.002867 38,0060 31,000 0.67

a—Cu, Ag, Pt and Ni 99.999 percent pure; Au 99.994 percent pure: b—AIll reading
on fine wire below one mmil; c—Tested on 0.001 wire; d—High tensile Magnet
wire, iron free, 4#9.999 percent pure; e—Aluminum clad Cu. 20,

This list is far from complete and s to be used as a guide. All values including
the smallest readily available size can often be bettered substantially. Many of
these wires can he supplied insulated. There is much material similar to this,
mostly unpublished which is one of the many reasons why the engineer with a
wire problem should consult wire specialists.
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LOW coST
HR-92 X-Y RECORDER

(Standard unit less than $600)

# Rugged 812" x 11" flat-bed

X-Y Plotter provides ¥2%
accuracy. Sensitivities to 1
millivolt per inch. Write for
Bulletin on HR-32 Pilotter.

M-10 D.C. AMPLIFIER
Multi-purpose chopper stabi-
lized DC amplifier calibrated
to ¥2% may be used for many
laboratory applications. ldeal
for use with 0-1 milliampere
galvanometer type recorders.
Write for M-10 D.C. Amplifier
Bulletin.

TIME BASE FOR X-Y
RECORDERS

Multi-function accessory pro-
vides seven sweep rates for
X-Y recorder — Converts to
M-10 amplifier by rotating
switch — Added filtering per-
mits use as preamplifier for
X-Y or other recorders. Send
for Bulletin on HRT-1,

WRITE FOR
LITERATURE TODAY!

MAGNETIC
RECORDING HEADS

« DIRECT - Pulse Width
+ Flux Sensitive - FM
(Magnetometer Type)
Playback
Heads

Custom
designed
recording

Integral

Head Banks—
designed for
heads built versatility,

to customer accuracy and
specifications. ease of
Complete maintenance,

NO QUANTITY TOO SMALL

ALL PRODUCTS UNCONDITIONALLY GUARANTEED FOR ONE YEAR

Plant. 4950 Terminal Ave., Bellaire, Texas

GAS DETECTORS
e Portable units

e Meter — Siren — Light
Alarms

o Multi-Channel units with
individual alarm readings

MODEL 521

COMPLETE « LINE OF
PRODUCTION MODELS

» :
houston Instrument corporation

P. 0. BOX 22234

ELECTRONICS - DECEMBER 11, 1959

HOUSTON 27, TEXAS

MOhawk 7-7405
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South American
Tree Hopper
(Bacydium globulare)

Actual size: 5 mm. high

Courtesy of the
American Museum of
Natural History

Pui;‘le:
FIND THE ANTENNA

Competent design engineers will im-
mediately suspect that the tree hopper’s
awesome pronotum is much too cumber-
some to be an efficient antenna. Actually
the antennas are just above the eyes.

Like those of the tree hopper, antennas
designed by D & M are compact, efficient,
and unobtrusive. We make them that way
because we know space is at a premium in
modern planes and missiles—and because
we've had so much experience, with antennas
and other RF systems components.

So, when you think about RF systems,
think about D & M. Your problem may
have already been solved . . . and an easily
adapted production model may be available
at low cost and great savings in time.

WRITE FOR ILLUSTRATED CATALOG.

Excellent positions in a growing organization af-
fording opportunities for stock participation, as
well as many other benefits, are offered to en-
gineers. Contact R. W. Navis, Personnel Director.

DORNE & MARGOLIN,Inc.

WEST COAST: EAST COAST:
1434 Westwood Boulevard 29 New York Avenue

Los Angeles 24, California Westbury, L. 1., New York
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and electrical properties for a giver
problem often is an educated com-
promise.

Where Will the Wire Be Used?

For resistance thermometer wire,
a high temperature coefficient o2
resistance is important. The final
purity of the metal itself is para-
mount. Temperature coefficient o2
resistance will not change from
shipment to shipment or from spocl
to spool when the purity of th:
metal is constant. The probability
of variables is minimized when qual-
ity control is infinitely exercisec.

For strain gages, the purity of
the metal is not nearly as impor-
tant as the strain factor. Strair-
gage wire must be drawn and sug-
plied in such a manner that is has
an elongation at which gages can
be wound and used, but at which the
wire itself will not stretch during
winding.

For precision potentiometers, a
low temperature coefficient of re-
sistance is very desirable. High tem-
sile strength is very important fcr
the fine sizes. The wire has to have
a hardness such that it does net
wear when the wiper is applied -o
it. The wire must be supplied rourd
so that linear windings can be
made. Potentiometer pickoffs n
most transducers must have ex-
tremely light wiper pressure. Noble
metals must be used to prevent oxi-
dation and subsequent contact re-
sistance. Precision resistors do not
have this oxidation problem. There-
fore the extra cost of precious metal
is not justified.

Table II outlines the availability
of various low tensile strength
wires in extremely small sizes. Wire
specialists are often able to recom-
mend the proper metal or alloy wire
for specific use if the desired elec-
trical and physical properties are
defined. There is much similar ma-
terial compiled on wire problems,
a lot of it still unpublished.

Crackle-Free

Potentiometer

MOST POTENTIOMETERS in commor
use are resistors with a movasle
tapping, and the changes in output
voltage resulting from movemen:
of the sliding contact are not cam-
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oletely continuous. Consequently
:rack.ing arises while the slide is
n motion. In measuring instru-
ment:, amplifiers and radio and tv
~eceivers, such phenomenon may be
>hjectionable.

Rezearch at Philips Gloeilampen-
Zabrizken, Einhoven, Netherlands,
i1 the cadmium sulphide photocon-
luctive cell, suggests that one ap-
olication of CdS photo-resistors is
1 crackle-free-potentiometer’. By
Jutting a fixed resistor in series
with a CdS photo-resistor, changes
n the luminous flux incident on the
chotc-resistor cause its resistance
ind hence the voltage across its
slactrodes to change.

Th= luminous flux can be altered
oy c-anging the current flowing
chrotv xh the filament of an incan-
jescemt lamp, the thermal inertia
f the filament precludes abrupt
sLanges in the light emission, so
‘hat no crackling arises.

A erackle-free potentiometer sat-
sfyimg the requirements of the
7clume control in an ordinary radio
~eceiver can be obtained by com-
dining a CdS photo-resistor, which
must have a dark resistance of at
east 10 megohms, with a fixed re-
sistor having a value of about 2
megohms.

REFERENCE

1) N. A. de Gier, W, van Gool and J. G.
“an Santen, Photo-resistors Made of Com-
arasse’ And Sintered Cadmium Sulphide,
.'I.i‘l)ipz Technical Review. p 277 July 29,
959,

Tap-Proot Cable

COMFANIES using tv, telephones, or
wire photos in internal communica-
zions networks can be sure their
ines are free of eavesdroppers by
Tneans of a tap-proof, tamper-proof
~able just made available to private
ndus=ry.

Thz cable, made by Mosler Re-
search Products, Inc,, of Danbury,
Jonn., provides absolute protection
agair st tapping by direct contact
o induction. An alarm is sounded
automatically.

Co-amunications circuits are cov-
ared by successive layers of foil
sk.eathed in plastic and connected to
1 highly sensitive relay apparatus
~hich responds to changes in elec-
crical current as low as two one-
millionths of an ampere.

ELECTRONICS - DECEMBER 11, 1959

Capable Transistor
Transformer design
is simple as -

t
- e G - > o o - -

Capable transistor transformer design
is simple at ADC. The problems are no
different than those for vacuum tube circuits. And
ADC has been solving these design problems for 22 years.
The transformer shown below at right, was ADC de-
signed as an experimental output transformer for use by
Minneapolis Honeywell with their H200E Power Tetrode.
‘This transformer is capable of delivering up to 20 watts with
low distortion through the frequency range of 20 to 20,000
cycles. A typical application is pictured below in the class A
amplifier circuit.

The tiny transistor trans-
formers such as those
illustrated at the right are
for low power applications.
Introduction of new, low
distortion, power transis-
tors has required larger
transformers, especially
for operation at low fre-
quency. While these may

be new to transistor circuits, the design problems and solu-
tions are identical with those of vacuum tube circuitry.

Whether you are interested in transformers for use with
transistors or vacuum tubes, it will be to your advantage to
come to a firm with the design experience of a pioneer
like ADC.

(,Unﬂz' bo’u‘u«L ADC CATALOG

AUDIO DEVELOPMENT COMPANY
12838 13th AVENUE SOUTH e MINNEAPOLIS 7, MINNESOTA
TRANSFORMERS « REACTORS o FILTERS o JACKS & PLUGS o JACK PANELS
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PRODUCTION TEGHNIQUES

Mockups Help Production Planning

WOODEN MOCKUPS are used by Li-
brascope, Inc., Glendale, Calif., to
help develop efficient techniques for
data processing and computer sys-
tem production.

Mockups, the firm reports, re-
duce the lag between design and
production of complex systems. The
wooden models are set up when a
unit is in final design stages. In de-
fense equipment, particularly, di-
mensions and configuration of cabi-
netry are specified in advance.

Dummy subassemblies, meters
and other integral components are
also constructed of wood and placed
in the mockups to determine ar-
rangements most suitable for pro-
duction and servieing. During final
design, necessary minor changes
are made.

When a mockup is completely as-
sembled, cabling is designed and
provisions are made for special
channels, clamps or other means of
maintaining wire positions during
dynamic stress. Color coding is es-
tablished. After cabling has been
worked out, harness boards are pre-
pared in advance of production.
These boards also contain dummy
assemblies and terminal blocks for
exact measurement of wire lengths
and harness configuration, so har-
nesses can be prepared in advance.

At the same time, mountings,
casting and production tooling are

82

planned. In some cases, a second
stage mockup of metal castings will
be hand-fitted and modified to ob-
tain the most efficient designs for

Cable harness
containing
blocks.
bench in foreground

< 1 }
B y b L \
d3¥ ka3 /

\

Industrial engineer plans wiring in
wooden mockup of computer equipmant

on mockup board
blies and terminal
Detailed wood b blies are on

is prepared
] b

foundry and machine shop produc-
tion. The needs for production Fan-
dling equipment, assembly fixtires
and storage are also determined.

Capacitor Parts Cut from Blocks

Semiautomatic hine setup which mills
extrusions. Air cylinder drives gear bar

ONE-PIECE PLATE ASSEMBLIES for
instrument-grade variable air ca-
pacitors can be machined from solid
aluminum more economically than
by conventional punching, stacking
and soldering methods, according to
General Radio Co., West Concord,
Mass.

The method also improves me-

variable capacitor plates from aluminun

chanical sturdiness and stabil.ty,
and produces inherently good .in-
earity and control of capacitance
magnitude, the firm says. Cumula-
tive spacing errors made possible by
piece tolerances on a stacked struec-
ture are avoided.

Shaped extruded rods are gang
milled in a lubricant bath. The
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ARE YOUR TALENTS

BEING RECOGNIZED?

Hughes Fullerton’s unique, new Professional Capabilities

Register insures recognition of all your abilities

Most engineers have had tofaceanunpleasant
fact. Often an employer will hire from outside
to fill a supervisory position. Entirely qualified
men “inside’ are passed over. The problem is
generally one of communication. The employer
simply does not have adequate knowledge of
his employees' abilities and promise.

We believe our new Professional Capabilities
Register is tne most carefully designed com-
prehensive plan ever devised to meet this crit-
ical problem. We expect it to pay many divi-
dends in maximum utilization of our manpower
resources. It reflects the complete engineering-
orientation of this fastest-growing Hughes
activity. (From 800 to nearly 6,000 people since
1957. Planned, scheduled growth.)

The Register makes instantly available a com-
plete record of every individual's abilities, in-
terestsandaccomplishments. Previously hidden
talents can now be put to use. Often these can
mean the difference when reassignments or
promotions are being made. Your potentials
become a very real resource of Hughes-
Fullerton R & D Staff,

Crealing a new world with ELECTRONICS

ZLECTRONICS + DECEMBER 11, 1959

Areas covered in the Register range from lan-
guage skills through patents to books and
articles published. It includes teaching expe-
rience, professional affiliations. All data is kept
up-to-date and handled by automatic data
processing equipment for utmost efficiency.

Hughes-Fullerton’s philosophy of giving pre-
cedence to the needs of engineers has worked
well. Hughes-Fullerton was first with three-
dimension radar...a major breakthrough in the
state of the art. Other vital areas of interest
include advanced data processing and elec-
tronic display systems.

You should investigate Hughes-Fullerton. Our
mushrooming growth makes openings avail-
able at several experience levels for a variety
of engineering specialties. Please telephone
{collect) or write Mr. B. P. Ramstack, Director
of Professional Placement at Hughes Aircraft
Company, Hughes-Fullerton Research & Devel-
opment, Fullerton, California.

XL
c
@
XL
m
)

(4 3, + 5 > ON
FULLERTON RESEARCH & DEVELOPMENT
FULLERTON, CALIF. PHONE TROJAN 1-4080
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PERFORMANCEWISE,

QUALITYWISE,
and PRICEWISE,

You can’t beat the
TARZIAN"HOT ROD"” TUNER

Hailed as an engineering triumph, the “HOT ROD”
is backed up by 15 years of Tarzian experience in the
design . . . development . . . and manufacture of
television tuners. This Tarzian ‘“know-how”—cou-
pled with new, automated production methods—
brings you the

Engineers like its performance and purchasing agents
like the LOW COST. Look at these features:

Tetrode R.F. stage . . . high gain . .. low noise ... 13
permanent positions . . . easily converted to UHF . . .
very low oscillator drift . . . individual oscillator front
adjustment ... small in size . .. good resetability . .. I.F.
output tunable from the front . .. and it's adaptable for
remote control operation.

Call or write for information

SARKES TARZIAN, INC.
E&- B %&W

Sales Department, Tuner Division

East Hillside Drive « Bloomington, Indiana
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Capacitor parts after milling

tungsten carbide tool is resharg-
ened after 1,000 pieces and 2,)0)
pieces and is discarded after 3,)0)
pieces. Production speed is 431
pieces an hour.

Oscillating Rod Steps
Series Coil Winder

CoIL WINDER escapement mechar-
ism recently developed by GCeo.
Stevens Mfg. Co., Inc., Chicagc,
Ill., uses an air-oscillated rod to
automatically step the wire fzel
from coil to coil. With control gear-
ing, it permits unattended windinz
of connected series coils.

Two rows of notches are cut ia
the circular rod (Fig. 1A). Dis-
tance between the notches equals
distance between coil positions on
the winding mandrel. The rows of
notches are staggered 3th turn or
60 degrees on the rod. The roc¢ is
oscillated through a 3th turn by a
solenoid operated air cylinder. "he
cylinder rotates the rod each timz
a coil is completely wound. As thz
rod turns, the spring loaded trigzer
of the wire guide support (Fig. 2)
is freed from the notch by the
turning action. The collar is pulled
to the left by the spring-loaded tapz
and the trigger is caught in thz
next notch.

The action, similar to that o a
gear ratchet, progresses the wirz

E 1723 Vre §
N N

4 2 ,POSITICAS
S 3 1
(A)

POSITION 3

oY eoNe

(8) POSITIONI "POSITION2 POSITION §

FIG. 1—Oscillating rod
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aipport down the rod. As shown
in Fig. 1B, a counter-clockwise
-arn moves the stop from position
1 te 2, a clockwise turn moves it
from 2 to 3 and so on. The move-
rents are almost instantaneous.
When the trigger is seated in a
r >tch. a secondary level winding
rechznism causes the notched bar
-~ reziprocate, laying a preset num-
k21 o turns on the corresponding
coil form on the mandrel. To ac-

WIRE GUIDE:

COLLAR
N/

-
ANEMENT

LINK TO AIR

SPRINC -LOAQED
TAPE CYLINDER PLUNGER

SPRING
HG. 2—Triggering mechanism

Mad-ine series-winding coils

somlish this, gearing must be
Jaced in the secondary winding
-1echznism. An additional gear
Tain in the mandrel movement acts
-s a resetting counter. This gear-
ng Jetermines the number of turns
alacad on each individual coil by
20 Jezree oscillation of the notched
sar end by moving the wire guid2
:¢c tre next winding station.

When the last coil in a series is
wour 1, the wire guide triggers a
-nap-action switch, magnetically
brak ng the machine. Changes in
wire size, winding pitch and turns
per eoil are adjusted by resetting
goars. Setup takes about 15 min-
utes. Variac controls winding speed
up -0 1,200 rpm and yet the exact
~urn count and crossover point per
coil is obtained. If tolerances are
sroazer than plus or minus 3 turns
aer ¢il, winding speeds up to 3,200
or 2an be achieved. Wire tension
¢ friction-adjusted by a capstan.
Wite sizes 17 to 46 are handled.
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JENNINGS VACUUM

RELAYS

High insulation resistance

Very low contact resistance

Minimum size

Permanently clean contacts
High voitage and current ratings

And where will you find a relay that embodies all these desir-
able characteristics? Examine the ratings achieved by these
typical Jennings vacuum relays and see how well they meet
the requirements of many specialized applications.

HIGH
VOLTAGE

MINIMUM
SIZE

HIGH
CURRENT

RE6B (SPDT)

Rated operating voltage dc or 60 cycle .
16 mc

Peak test voltage. . . . . . . .,

Continuous rms current dc or 60 cycle .
. . 16 mc

Actuatingcoil . » + + « « + + o W

RB7A (2PDT)

Rated operating voltage dc or 60 cycle .
16 me
Peak test voltage dc or 60 cycle . . .
Continuous rms current dc or 60 cycle.
. 16 me
Actuating coil . v & v ¢« ¢ o o o &
Overall length. . . « .« .
RA4B (4PDT)
Rated operating voltage . . .
Continuous rms current . . .
Interrupting rating (100,000 ops)
SlicE3 0 6 0 0 0 0 0 0 0 a
Vibration. . . . . . .

s o e o

Actuatingcoil . « . . . « .« . . .

25 kv
15 kv
35kv
25 amps
9amps
26.5 vdc

4 kv
2.5kv
6 kv
6 amps
3amps
26.5 vdc
138 inch

300v
40 amps
28 vdc-25 amps
50G
30 G from
10 to 2000 cps
26.5 vdc

Jennings vacuum relays are unequalled for solving difficult
problems of antenna switching, pulse forming networks, or
similar rf and dc circuits where reliability is of utmost impor-

tance.

. JENNINGS RADIO MANUFACTURING CORPORATION
970 McLAUGHLIN AVE., P. 0. BOX 1278 SAN JOSE 8, CALIF.

g
R

s

f/m/}yd

®
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On The Market

Vibration Instrument
for accelerometers

UNHOLTZ-DICKIE CORP., 2994 Whit-
ney Ave., Hamden 18, Conn. The
Dial-A-Gain, an accelerometer sen-
sitivity standardizer, converts all
accelerometer sensitivities to a con-
venient 1 v/g, allowing direct read-
ing of acceleration on any vtvm.

Unit includes a cathode follower ir-
put and a precision amplifier w th 1
continuously variable gain coatrc
dial, calibrated directly in accelew
ometer sensitivities. Dial-A-3ai-
eliminates external cathcde fo'low-
ers normally used, and is avai abE
with single or multiple inputs. Comr-
plete specs are available.
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Precision Resistors
carbon-deposited

AErovox Corpr.,, Hi-Q Division,
Olean, N. Y. Type CPM Carbomold
molded carbon-deposited resistors
are encapsulated in a strong rein-
forced moisture and heat resistant
plastic. They are normally supplied
in %=1 percent tolerance and are

available in ranges from 10 ohms ta
5 megohms in the 4 w size, 10 ahms
to 10 megohms in the 1 w size and
30 ohms to 20 megohms in 2 w size
Designed for full load at 70 C an
derated to zero load at 150 C, “he~
meet and exceed the insulation re-
sistance requirements of MI_-R-
10509C.
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Quantizer
transistorized

CoMPUTER EQUIPMENT CoRP., 1931
Pontius Ave., Los Angeles 25, Calif.
Model LFQ-20 quantizer has a re-
solving time of 20 milliusec, is ac-
curate to one part in 10" per day.
It accepts time-varying input sig-
nals and reads out the time of each

interval in digital code. The digi-
tal readout is a salient feature of
the fully-automatic equipment. In
essence, it is a time to digital con-
verter compatible with a variety of
digital data handling equipment.
It is easy to service because of a
swing-out circuit card arrange-
ment. Unit meets military specs.
CIRCLE 303 ON READER SERVICE CARD
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Delay Line
subminiature

VALOR INSTRUMENTS INC., 13214
Crenshaw Blvd., Gardena, Calif. A
1 psec delay line with a 0.2 usec
rise time is available in a 0.4 in. by
1.5 in. metal case. The 10C5-5/14
precision lumped constant unit is
suitable for p-c and transistor ap-

plications. Characteristic impedznce
is 1,400 ohms; attenuaticn, 3 -er-
cent; temperature characteristic
— 0.03 percent/deg C; temperature
range, — 55 C to + 105 C; Luils
to MIL specs; molded in hermeti-
cally sealed brass tube with leads
brought out through glass-to-mata’
end seals.
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Pulse Generator

two outputs

E-H RESEARCH LABORATORIES, INC.,
1922 Park Blvd., Oakland 6, Calif.

Model 120B pulse generator fea-
tures a rise time of less than 2.5

86

.7 . ""1':.' 20 Y
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milliusec. Two independent outputs
are available providing precision
pulse widths from 2.5 to 25 m lli-
usec, and repetition rates from 10
cps to 10 mc which may be con-
trolled externally. A fast flexible
gating input is available for coem-
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RECENT RAYTHEON DEVELOPMENTS
IN MICROWAVE FERRITE DEVICES

THREE-POSITION FERRITE SWITCH

..........................

N

FERRITE
SWITCH
SCL2
- STANDBY MAIN —b
CHANNEL CHANNEL
~———3{ PLUMBING PLUMBING |

l l

TYPICAL MICROWAVE CIRCUIT in which Raytheon ferrite switch
is now being used. Switch has three positions: antenna to main
=tannzl; antenna to standby channe!; antenna to both channels
:lmult=neously

- FERRITE SWITCH SCL2

FERRITE SWITCH IS ACTIVATED when fauit is detected in sensing
unit. Paceiver fault causes switch to transfer to intermediate posi-
tion fcr comparison of main and standby. Normal baseband receiver
noise znd pilot tone atlow switch to complete switchover.

TYPICAL SPECIFICATIONS
SCL2
Frequency range (mc)....... .....6,575-6,875
Isolation, minimum... .. ....... ... ..20db
Isolation, maximum... . ... ......... 30db
Insertion loss, minimum.. ..........0.5db
Insertion loss, maximum .. ......... 0.8db
Power, average ... ........ ... .... 10 watts
Power, peak ... .. ... 1 kw
VSWR, minimum ... .......c........1.02
VSWR, maximum 1.28
Type of switch ... ..............SPDT
reciprocal
Coil current .. ..............c.......400 ma
Coil resistance ... .... ........ ...... .60 ohms
Length e e e 8N
Waveguide RG-50/U*

"*Mates with

..............................
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ADVANCED SWITCHOVER
PROTECTION PERMITS MORE RAPID
AND FLEXIBLE OPERATION

THAN EVER BEFORE

A completely new ferrite switch has just been intro-
duced by Raytheon. The device, which is controlled
by a specially designed switchover unit, provides fool-
proof switchover protection. It has three positions,
connecting:

1. antenna to main channel

2. antenna to standby channel

3. antenna to both channels
simultaneously

In the third position, the received signal is divided
equally between the arms feeding the main and standby
receivers.

This allows an actual comparison of the two receiver
signals before switching and eliminates the need for
complex and unreliable signal injection systems.

To learn more about this significant development or
other important Raytheon advances in microwave fer-
rite devices, please write to the address below stating
your particular area of interest.

RAYTHEON COMPANY
SPECIAL MICROWAVE DEVICES
WALTHAM 54, MASSACHUSETTS

Excellence in Electronics
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Gertsch

Complex Ratio

-measures both in-phase and quadrature
voltage ratios - with high accuracy

This instrument cancels quadrature effects, giving a sharp, true
null.

In eliminating quadrature voltage, this Gertsch bridge achieves
an in-phase ratio accuracy as good as 0.001%%. Quadrature voltage
ratios are read as rectangular coordinates, tangent of phase-shift
angle, or magnitude of phase-shift angle in degrees directly.

Write for complete ‘data in Bulletin CRB,

® SELF-CONTAINED

® SIX-PLACE RESOLUTION
* TWO FREQUENCY RANGES

PHASE-SENSITIVE DETECTOR

=lertsch

GERTSCH PRODUCTS, inc.

3211 South La Cienega Boulevard, Los Angeles 16, California
UPton 0.2761 — VErmont 9-2201

—30 TO 1000 CPS
—50 TO 3000 CPS
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Model “YE" by
DURANT

Offered in TWO STYLES:
1. Quick PUSH-BUTTON RESET
2. Electric REMOTE RESET

First high-speed electrically actuated counters with
added advantage of electric reset. Clean-cut, legi-
ble 3/16” figures, white on black. Ideal for all
high-speed electric counting applications — accy-
rate at high, low or intermediate speeds.
DURANT MANUFACTURING CO.

1912 N. Buffum St. 12 Thurbers Ave.

Milwaukee 1, Wis, Providence 5, R, I.
Representatives in Principal Cities

Compact, with great rigidity — en-
tirely enclosed against dust and
moisture. Base or panel mount,
Speeds to 1500 C.P.M.

ALASKA GRAY
AND SEAL BROWN

=
1
|

00000 i

s

SINCE 1879
/

~ PRO DUCTIMETERS
Cotint E '
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plex pulse-time and pulse-ampl tude
selection. A positive 15 v trigger
output may be used to initiate tin -
ing cycles or trigger an oscilloseope.
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Pulse Generator
high output power

ELECTRO-PULSE, INC., 11861 Teale
St., Culver City, Calif. Model 345CC
pulse generator provides high osut-
put power and fast rise time prlsas
at repetition rates to 2 me. Featares
include wide range variable pulse
delay and duration, high resoluzicr
controls, and automatic overloac in-
dication. Output amplitude is
stabilized by power regulators ard
pulse output is presented d-c couoled
with base line at chassis ground.
Instrument is constructed enti-ely
of plug-in printed wiring modules,
allowing extension to multiple pilse
requirements and providing maxi-
mum accessibility for maintena-ce.
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Ball Mill
and grinding pieces

Vi

MATERIALS FOR ELECTRONICS, INC.
152-25 138th Ave., Jamaica 34,
N. Y, has available a ball mill znd
grinding pieces in pure sinte-ed
alumina (over 99.5 percent Al , (.).
The hardness and abrasion resist-
ance of the material are especizlly
suited for the finest of milling wh ch
can be done wet or dry and will
(Continued on p 92)
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electronics

READER
SERVICE

Use these handy prepaid
READER SERVICE POST CARDS
for more detailed information on:
PRODUCTS ADVERTISED
NEW PRODUCTS “On the Market”
LITERATURE of the WEEK

ircle the number on the READER SERVICE
rost card at the right that corresponds to the
number at the bottom of Advertisement, New
Procuct item, or the Literature of the Week
seleczion in which you are interested.

Please print clearly. All written information must
ke legible in order to be efficiently processed.

ALL FOREIGN INQUIRIES that cannot reach
electronics before the expiration dates noted on
th2 Reader Service Post card, must be mailed
diec-ly to the manufacturer.

TO SLBSCRIBE TO OR TO RENEW electronics —
Fi | ir the “‘For Subscriptions'” area on the card

i yoL desire to subscribe to or renew your present
subscription to electronics. Send no money.
electronics will bill you at the address indicated
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FIRST CLASS
PERMIT NO. 64
(SEC. 34.9 P.L.&R))
NEW YORK, N. Y.
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PERMIT NO. 64
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THE
ELECTRONICS
MAN ...

A SPECIAL
BREED

In most industries the manage-
ment man went to business school
and doesn’t concern himself with
design problems.

In most industries the design en-
gineer doesn’t concern himself with
management problems.

The electronics man is different.

He is many things. He is in Re-
search-Design-Production-Manage-

6¢ Postage Will Be Paid By
electronics
330 West 42nd Street

Reader Service Dept.
New York 36, N. Y.

BUSINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

i ment. His interests are in any or all

of the four areas.

: No matter where you find the elec-
tronics man his engineering back-
ground enables him to influence the
purchase of electronic components

and equipment. Your advertising

must reach him if you are to sell

w
w
< electronic goods.
=.| § This is the strength of electronics,
<C £ the one magazine published weekly
>0 and edited to reach this engineering
I . .
> 5 5‘ oriented electronics man, wherever
-] T he is.
Q- s .3
wsz = a L .
m w Q 8 ("‘,')' >' THE ELECTRONICS MAN
CD E = @ ’8 Z “BUYS" WHAT HE READS IN...
) a = ‘f N O
Wil §88s7 lectroni
gl w 9Py elecironics
Z:| 3 5:85
DL £ :."c’g>' and in the
”
Nyl « 8883 electronics BUYERS' GUIDE
m g O voxEMNMZ
2 A McCGRAW-HILL PUBLICATION
g 330 West 42nd St., N.V. 36, N.V.
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RACK MOUNTED OSCILLOSCOPES
Hhstrated is No. 90923, one of the Millen line
of rack mounted oscilloscopes. No. 90923 is
ccmplete with amplifiers and sweep. Good low
fraquency response and linearity. For monitor-
inz, production test, orlaboratory use. Compaoct.
Utes type 3XP1 3" x 1 13’ rectangular cathode
ray tube.

JAMES MILLEN MFG. CO,, INC.

MALDEN
MASSACHUSETTS

CIRCLE 125 ON READER SERVICE CARD

Meet
John Mason

Associate Editor, electronics
MILITARY ELECTRONICS EXPERT

Resumé:

Mexico City College, Mexico, BA. Air Force officer,
navigator with 32 combat missions; Director of
Fligtt Training, Pathfinder Radar School; head of
Lora-. School. News editor, associate editor of aero-
nautical trade magazine, wrote free lance aviation
artickes. Recalled to Air Force, 1951, and studied at
Georgetown Graduate School. Assigned to Libya,
then Munich. Wrote news stories plus daily digest
of ircn curtain radio news.

Present Occupation:

As an associate editor of electronics John is deeply
involved with the technical and business aspects of
militery electronics (the current $4.5-billion govern-
ment market) and draws heavily on his electronics
and A.r Force background.

ELECTRCNICS - DECEMBER 11, 1959

References:

John is typical of the 26-man staff of specialists
who edit electronics . . . men who produced 2,856
pages of editorial material during 1958. A mature,
experienced staff, averaging 36 years of age, these
people are dedicated to serving the needs of the
reader of electronics. If your subscription to elec-
tronics is expiring, or if you are not a subscriber
.. . if you will miss reading some of the exciting ar-
ticles John Mason is planning for the near future
... fill in the box on the Reader Service Card. It’s
easy to use. Postage is free.

@ electronics

A McGraw-Hill Publication e 330 West 42nd Street, New York 36, N.Y.
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avoid contamination, e.g. silicates,
of the materials being milled. A rel-
atively short milling time with little
abrasive wear on the grinding
pieces due to their high density
(approx. 3.8 gm/cm®) is guaranteed.
The grinding pieces are cylindrical
with hemispherical ends giving the
advantage of spherical and cylindri-
cal balls (good rolling with a large
contact surface).
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D-c Power Supply

transistorized

DynaMic CoNTrOLs Co., 1955
Massachusetts Ave.,, Cambridge,
Mass. A fully transistorized d-c

power supply, having a rating of
4 to 356 kv at 0 to 4 amperes, mounts
in a 19 in. rack, 3} in. high, 10 in.
deep. It is fully enclosed for bench
use. Subassemblies make all parts
easily accessible. Output voltage is

continuously variable by a single
knob on the front panel. Regula-
tion is 0.1 percent for load and line
variations with no internal adjust-
ments. Unit operates from a 105-
125 v, 60 cps input.
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SSB Receiver
general-coverage

HAMMARLUND MFrG. Co., INC., 460
W. 34th St., New York 1, N, Y. The
HQ-180 ssb receiver is an 18-tube
superhet circuit with automatic
noise limiter. It is triple conver-
sion from 7.85 me to 30.0 me, and
dual conversion from 540 ke to
7.85 mec. It offers the operator a
choice, or combination of slot filter,

selectable sideband, tuned i-f, bani-
spread and separate linear detector
in tuning the desired sideband siz-
nal. A new h-f crystal filter is used
at 3035 ke to improve selectivity
and shape factor of the first i-f
amplifier. The slot filter is adjust-
able =5 ke over the passband for
up to 60 db attenuation. Cabinet
model is priced at $429, plus $1C
for optional clock-timer.
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Timing Module

solid state

SYRACUSE ELECTRONICS, 1014 East
Fayette St., Syracuse 10, N. Y. TR-

301 is a solid state a-c operated tim-
ing module. It features very high

Is your pot in armor, too?

Choose from SPECTROL's complete new line
of METAL Multi-Turn Precision Potentiometers

At first you may wonder what in blazes
our friend in armor, Sir Spectrol, is doing
in a serious magazine like this.

Well, it’s just a bit of trickery on our part
to call your attention to Spectrol’s 8 new
metal multi-turn pots. The first complete line
anywhere. Also, to remind you

Spectrol makes many other pots, special
and standard. There will be more trickery
with Sir Spectrol in future issues,

but you can easily see through it

and there will be plenty of accompanying
facts, figures, photos and specs.
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relie oility, repeatability accuracy
under voltage fluctuations. The de-
layes time is infinitely variable over
the specified range which is from
milliseconds to several minutes.
Switehing capacity is 5 amperes re-
sistive at 120 v a-c.
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Acczlerometer

gas-damped

Wi1ALCKo ENGINEERING Co., 255 N.
Halszead, Pasadena, Calif. This ac-
zeler meter is ideally suited for air-
craft and missile control applica-
tions. Constant damping over wide,

The M=2tal Pots

rapidly changing temperature spans
is achieved by a gas-damped seismic
system that results in highly stable,
accurate and reliable performance
in severe environments. Ranges are
+1.0 g to =25 g; damping, 0.65
critical at 75 F; temperature range,
—65 to +250; zero and sensitivity
drift (—25 to +180 F'), less than 2
percent of range/100 F; linearity,
less than 1.0 percent of acceleration
span; hysteresis, less than 0.1 per-
cent of acceleration span.
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Silicon Diodes
meet military specs

RHEEM SEMICONDUCTOR CORP., 327
Moffett Blvd.,, Mountain View,
Calif. Type numbers RD1356-1359
have high back resistance, up to
50,000 megohms at 25 C. Forward
conductance is 100 ma at +1 w.
Breakdown voltages range up to
200 v. Units are available now in
the standard subminiature glass
package.
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A

Intercom System
transistorized

DicToGRAPH Probucts INc., Ja-
maica, N. Y. The executive (top)
and master (bottom) stations are
part of a new fully transistorized
intercommunication system. The
executive station has a “magic-eye”
which indicates who is calling and
automatically leaves a message if
the executive is away from his desk.
It features hands-free operation,
right-of-way priority, an advanced
acoustical design with two-channel

Spectrol offers four 3-turn and four 10-turn
mo:els. all feature anodized aluminum cases
wia 3-19-inch thick walls. These 8 precision
wi-z-wou 1d pots absorb no moisture—dissipate
hea: fast and stay dimensionally stable. They
opxate rom —55°C to +125°C and with-
stamd relative humidity of 95%.

Yo can choose diameters of 7/8, 1, 1-5/16
and [-12/16 inches in both 3 and 10-turn
mcdels. esistance ranges to 1,000,000 ohms
with standard linearity tolerances of £0.25%
(0.020% on special order). Like Sir Spectrol,
the new multi-turns will take a respectable jolt.
They fumction to 20g vibration from 55 to
2,002) cps and withstand 30g shocks. -

Lo od
SPECIFICATIONS

MODEL 540 530 580 560

780

790

840

No. of coil turns 10 3 10 3 10 3 10 3

Diameter (inches max.) % % 1 1 ¥ 1% ¥ 1'%

Standard resistance  25- 10- 25- 10- 30

10- 50- 20-

range in ohms (+3%) 125K 36K 150K 40K 300K 90K 400K 120K

Plexe wr.le for literature, or consult the yellow pages of your
phome boek for your Spectrol engineering sales representative.
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Special resistance to

250K 75K 250K 75K 750K 240K 1meg 330K

SPECIAL POTS
Spectrol can design and deliver the pot you
need when you need it. Recent custom de-
signs include pots for airborne computers,
pots designed to be immersed in fuel, pots
for high temperature application, pots with
non-linear functions, and many others. Let
us know your requirements.

STANDARD POTS

Popular single and multi-turn models and
turns counting multi-dials are stocked in 30
electronics supply houses in the U.S. and
Canada. Ten resistance ranges from 100
ohms to 200 k ohms with standard linearity
tolerances of +0.3% are available.

CORPORATION

1704 SOUTH DEL MAR AVENUE + SAN GABRIEL, CALIFORNIA

CIRCLE 93 ON READER SERVICE CARD
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Yuba is constantly developing
specialty components for use in
integrated electronic systems.
Yuba’s proven capabilities for re-
search, design, development and
production assure you of the finest
in precision equipment. In the field
of airborne motors and generators,
for example, Yuba’s Dalmotor Di-
vision has moved ahead. They will
design and produce to your strict
specification — with minimum lead
time. Here are several of the Dal-
motor Division’s carefully pro-
duced precision products:

Motor
Generator

Nike Hercules
Alternator

P

Instrument
Generator

Torque Motor
Also producers of sig-
nal converters, radio
sondes, special pur.
pose computors, tele-
metering ond commuy-
nications systems, spe-

I cial instrumentation,

DALMOTOR DIVISION
1375 Clay Street
Santa Clara, California

¥ YUBA CONSOLIDATED
INDUSTRIES, INC.

NATIONWIDE

Plants and Sales Offices

NEAREST SALES OFFICES, SEE GREEN SEC-
TION. 415 BUYERS’ GUIDE.
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transistorized amplifier and a con-
ference circuit. The standard cabi-
net can house three different size
stations permitting contact with 12
to 24 people. The master stations
can be converted to any one of five
size stations allowing contact with
6 to 23 points and more as needed.
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Toroidal Inductors
and transformers

UNIVERSAL ToroID CoIL WINDING,
INc.,, 171 Coit St., Irvington 11,
N. J. High frequency toroidal in-
ductors and transformers featuring
extremely low distributed capacity
and high coupling coefficient are
offered with encapsulated or encased
construction. These toroids are
wound with a new process yielding
excellent Q for operation up to 105
C
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Recording System
avtomatic

DATEX CoRrP., 1307 So. Myrtle Ave.,
Monrovia, Calif. Digital recording
system designed for the automatic
testing of vacuum tubes on a mass
production basis is available. With
appropriate input modifications it
may be used for any recording of
data where input variables in the
form of emf’s in the 0-to-10 mv
range are available. The system will
sequentially select up to 200 input
variables and digitally record each
variable with 3-digit point identifi-

TUBE
PROBLEM:

When the 6AF4 tube
was replaced in UHF
TV tuners, servicemen
sometimes got a big
surprise. Reason:

the tubes were not
standardized, and a
replacement was
likely to bring in one
channel where another
should have been.

SONOTONE
SOLVES IT:

First, Sonotone set

up extremely tight
controls on all
materials going into
the 6AF4 components.
Second, Sonotone
used a more thorough
exhaust process.

RESULT:

The Sonotone AF4
family of reliable
tubes has been
accepted by the
industry as standard
for initial production
and replacement.

Let Sonotone help
solve your tube
problems, too.

X :
Sonotone.:

Electronic Applications Division, Dept, TRR-129
ELMSFORD, NEW YORK

Leading makers of fine ceramic cartridges, speakers, m=ros
phones, electronic tubes.

In Canada, contact Atlas Radio Corp., Ltd., Toronts
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The Hyspersyn* is a fast-starting hysteresis motor which A U T 0 M AT I c

1 1ns cool even on a square wave power supply. No drift

oc hunt. Always locks in at the same shaft position. CABLE TEST' N G
Built in all sizes from 1 0z./in. to 10 Ibs./ft. torque; [ I W]

Bom 2 to 120 poles; for any frequency, phase or voltage.

Investigate the advantages of using Hyspersyn motors ‘ Shorted’ 0pen’ or Crossed Conductors. Conductor
Esr your equipment. *PAT. APPL. FOR, TRADEMARK . . .
Resistance, Insulation Resistance Measurements
( 1 . BEKEY
e} ol .al.f.ucrg E';.EviTSIC ‘ The Wickes Elcctrical Cable Test set measures conductor

resistance from 1 ohm to 1000 megohms and insulation
{ resistance from 2 megohms to 1000 megohms at 500 or
1000 volts d-c.

2233 Federal Avenue * Los Angeles 64, Calif.
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Up to S0 conductors arc tested automatically in
rapid sequence. Installed cables nced not be re-
moved for testing.

Direct read out Nixic tubes indicate faulty con-
ductors.

Field or Factory Tests arc rcadily made by this
portable unit only 20%8” long, 1413,,” wide and
13%" high. Instrument and carrying case meet full
environmental requirements for field conditions.

-

Rockets, Missiles and other weapons systems, com-
munications, production quality control arc only a
few of thc many uscs of this versatile test equip-
ment. Modifications to meet virtually any cable
B S EWISE METER testing necd arc possible. Currently being procured
by the military services.

Te. CHECKER

Write today for full data on equipment to fit your
particular test needs.

FLASTIC PANF4EII1S0

Around

the world it's

e

ENGINEERING & CONSTRUCTION COMPANY

A 1201 FERRY AVENUE, CAMDEN 4, NEW JERSEY
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KYQRITSU ELECTRICAL INST. WORKS, LTD.

NO. 120, Nokane-cho, Meguro-ku, Tokyo, Japan.
Cable Address ** KYORITSUKEIKI TOKYO "’
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Every part that goes into a modern-day missile system
must pass a rigid battery of tests and a thorough sta-
tistical screening to insure highest possible reliability
in action.

That’s why we’re pleased to announce that Bristol

Syncroverter choppers play an important role in guid-
ance of the U.S. Army HAWK missile, produced by
Raytheon Company, Waltham, Mass., prime contractor
for the complete HAWK weapons system,
Billions of operations. Bristol Syncroverter* choppers
are ideal for applications requiring the utmost in sta-
tistical reliability, The Bristol life-test lab has now had
miniature Syncroverter choppers run-
ning for years without failure —both
with and without contact load. Just one
sample: five choppers with 400-cycle
drive and 12v, 1ma, resistive contact
load have completed 26,000 hours (2.96
years) continuous operation—over 37-
billion operations!

An extremely wide variety of stand-
ard models is available—including ex-
ternal coil low-noise types. For com-
plete data, write: Aeronautical Compo-
nents Division, The Bristol Company,
152 Bristol Road, Waterbury 20, Conn. actual size

®T.M. REG. U.§. PAT, OFF, 9.26

BR'STOL FINE PRECISION INSTRUMENTS
FOR OVER SEVENTY YEARS

s o 4 g R o2 e i
i T RS TR R SR RIS et HEme RSl
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cation via a motorized tape punct.
The data is recorded in an 8-chs nnel
code suitable for use with an IBM
046 or 047 tape-to-card converter.
Cycle time per data point is 1 see.
Maximum time per recording :ycle
is 15 min. System accuracy is — 05
percent of full scale.
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Data Plotting Board
transistorized

COMPUTER SYSTEMS, INc, 611
Broadway, New York 12, K. Y.
Model MC-3302 data plotting board
plots one d-c analog signal ox t=wo
signals simultaneously, on a 30 n.
by 30 in. surface. Plotting sensit v-
ity is 20 in./v; input impedarce
one megohm or greater, regardless
of sensitivity setting. The eectro-
luminescent panel provides com-
pletely diffused, glare-free illumina-
tion without fluorescent nois2.
CIRCLE 316 ON READER SERVICE CARD

Decimal Scaler
10" count capacity

RADIATION INSTRUMENT DEVEL)P-
MENT LABORATORY, INC., 5737 Sonth
Halsted St., Chicago 21, Ill. Madel
49-19 is a fast (1 psec resolv ng
time) decimal scaler with tctal
count capacity of 10°. Unit inclules
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Argonne type A61 linear amplifier,
preeision diseriminator and fixed
mereury pulse generator, as well as
ar. € ectrometer type h-v supply con-
tinwously variable between 500 and
5,000 v. Preset count to 10° is pro-
vided along with an electrically re-
set =lapsed timer.

CIECLE 317 ON READER SERVICE CARD

Miniature Connector
higk retention

"HE DEUTSCH Co., Municipal Air-
aors, Banning, Calif., announces a
-ainicture connector with insertable
ontacts guaranteeing retention of
a mimimum of 25 lb. Basic to this
-igh -etention value are: a special
3ard plastic center insert which re-
ta1ins the contact; the contact re-
12nticn spring, designed to accu-
rately fit into the retaining angle
of the hard insert to hold under
«ompression, rather than sheer;
znd t-e simple insertion tool which
¢llows the operator to slip the con-
tact iato a positive position of en-
gagement.

CIRCLE 318 ON READER SERVICE CARD

o #

Contuacting Counters
s1aft driven

P107c>0N RESEARCH PRODUCTS, 421
Mhorth Altadena Drive, Pasadena,
Calif. The 1100 and 1200 series
counters are compact, light weight
ir struments designed for telemeter-
ir 7 shaft rotation and position. The
1.00 s:zries have electrical contacts
which orrespond with each number
cn each wheel; the contacting coun-
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HEATH COMPANY BENTON HARBOR 14, MICH. 1

a subsidiary of Daystrom, Inc. =

1

Please send the latest Free Heathkit catalog. :

[}

NAME ]

FREE CATALOG :

" Mail the coupon now for ADDRESS — []

the Free Heathkit Catalog ]
describing over 100 easy-

fo-build Héathkit products ciTyY . __ZONE__STATE 1

including test equipment, 1

ham radjo oear, maring ALL PRICES F.0.B. BENTON HARBOR, MICH. PRICES AND SPECIFICATIONS |

go\ anentaad -t SUBJECT TO CHANGE WITHOUT NOTICE. :

d

NEW! An Electronic
ANALOG COMPUTER
KIT for just $19995

HEATHKIT

Simul Mechanical Probl. P, N
o P , P and Conditi

¢ Solves Mathematical Problems
(Add, Sub., Divide, Multiply, Integrate, Differentiate, get Transfer Functions)

* In a Class by itself, But Comp. in F i to C ters Costing Over $1,000.00
¢ Easy to Build in 35 to 40 Hours With No Experience

The lowest priced computer of its quality available anywhere, the new Heathkit
EC-1 Computer now puts advanced engineering techniques within reach of all.

Industry will find the EC-1 invaluable in trial solutions to mechanical and math-
ematical problems . . . shortens engineering time, speeds up preliminary work,
frees the advanced-computer time for more complex problems and final solutions,
And the EC-1 aids in training computer operators and acquainting engineers with
computer versatility and operation.

Schools and colleges will find the EC-1 ideal for teaching and demonstrating in
engineering, physics, and math classes; perfect for laboratory use in tcaching
computer design and applications.

Individuals will find the EC-1 a fascinating helper in solving mathematical and
mechanical problems. To consultants and those who work alone, the EC-1 soon
becomes an indispensable path to speedy, trustworthy solutions.

Set up scores of complex problems with the assortment of precision components
and patch cords supplied. Read problem results directly on the 3-range computer
meter, or use an external read-out device such as the Heathkit OR-1 DC Oscillo-
scope, or a recording galvanometer. Meter can be switched to read output of any
amplifier for problem results or balancing purposes. Informative manuals provided
show how to set up and solve typical problems, illustrate operating procedures,
and supply basic computer information, references, and construction procedure.
Shpg. Wt. 43 lbs.

SPECIFICATIONS: Amplifiers: 9 DF Operational Amplifiers using one 6U8 per amplifier; each solves mathematical

w oblem ch balanced by in trol without removing problem set-up. f“me ing components mount
D > J 10( t—€ r
Supplu‘ 1300 volts at 25 ma elec d; variable from 250 to + 350 Yy control with meter r e for
setting +300 volts. Neqative 150 volts. at 40 rna leoulated by VR tube. Coefficient Potentiometers: Five on oane' lnuial
Condition Potentiometers: Three on panel; used to introduce initlal velocity, acceleration, etc. on the three ‘‘given’
quantities. Repetitive Operation: Multivibrator cycles a relay at adjustable rates 1t0 15 CF’S) to repeat the solution
any number of times; permits observation of effect on solution of changing parameters. Meter: 50-0-50 ua movement.

Power Requirements: 105-125 volts, 50-60 cycles, 100 watts. Dimensions: 19%” W. x 11)4” H. x 15” D.

Order Direct by Mail or see your nearest Authorized Heathkit Dealer

|

components,
.
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SERVO SYSTEM ANALYZERS AT WORK:

98

ON STAGE AT
EVERY STAGE

SERVOSCOPE®
plays a role from concept to tracking

SERVOSCOPE servo system analyzers are playing a part
today in every phase of the missile industry, from test-
ing the blue-sky dream to tracking the blue-sky path,
For example, SERVOSCOPE is being used for:

— Complete analyses of any missile control system in
minutes, whether it be electro-hydraulic, electro-
mechanical, or electro-pneumatic! — GO, NO-GO pro-
duction testing or detailed debugging of missile control
systems and components. — Ready analyses of radar
and other tracking servo systems...in the field as easily
as in the breadboard stage.

Only the highly flexible SERVOSCOPE can play so many
roles in the missile fisld. Why? Because of its wide-range
coverage, providing precise and rapid results; its fast
direct-setting and read-out; its high-accuracy measuring
of phase, transient response, and gain; and swift plot-
ting of Nyquist, Bode, or Nichols diagrams.

A full line of five models provides a full range of essen-
tial features.

¢ Covers the frequency range from .001 to 100 cps.
Evaluates AC carrier and DC servo systems. « Gener-
ates sine waves, modulated carrier wave, and square-
wave phaseable signals with respect to either electronic
linear sweep or sinusoidally modulated reference signal.
¢ Frequency calibration accuracy of + 2%, phase meas-
urement accuracy of = 1%. « Accepts any carrier fre-
quency from 50 to 5,000 cps. ¢ Indicates by means of
SERVOSCOPE indicator or oscillograph recording.

These same features lead to all-stage use of SERVO-
SCOPE in Aviation, in Instrumentation, Communication,
Navigation, Electronic and Electrical Engineering, Edu.-
cation, Computers, and in many other areas.

Acquaint us with your servo analysis problems. Specification
and application data is available. Request TDS 1100-5

J SERVO CORPORATION of AMERICA

20-20 Jericho Turnpike ¢ New Hyde Park, L. I., New York

CIRCLE 983 ON READER SERVICE CARD

ters in the 1200 series are furnished
with precision resistors mounted
between contacts. Counters for esch
series are available with either 3,
4 or 5 wheels, each indexed from 0
to 9. An external reset wheel can
be provided when shaft rotation in
only one direction is required.
CIRCLE 319 ON READER SERVICE CARD

Signal Source
10-watt

LEVINTHAL ELECTRONIC PRODUCTS,
Stanford Industrial Park, Palo Alto,
Calif. Designed to fill the needs of
component laboratories and anteana
ranges, the model 229T is a com-
posite instrument covering the en-
tire spectrum from 1 to 11 kmc in
four segments: 1 to 2, 2 to 4, < ta
8, and 8 to 11 kmec. Features are
c-w operation plus internal modala-
tion for pulse, square-wave, and
f-m output. There are also provi-
sions for external modulation. Spe-
cial attention has been paid to wolt-
age regulation and filtering tc
minimize incidental f-m and a-m.
CIRCLE 320 ON READER SERVICE CARD

Telemetry Receiver
versatile unit

GENERAL ELECTRONIC LABORATOR
IES, INC., 8521 Second Ave., Silves
Spring, Md. Type 11B1 was de
signed specifically for use in fm,
f-m, pdm/f-m, and pem/f-m sys
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tems Noise figures of less than 7
db are obtained over the entire
band from 215 to 265 mc. Other
feattres include reduced inter-
modt lation and interference and in-
creased linear operating range. The
user can select either crystal-con-
trollted or continuously-tunable
tvfo’ modes of operation by simply
positioning a switch on the front
pane.. He can also select the opti-
mum bandwidth for his particular
telerr=try application through the
use < plug-in second i-f amplifiers
with bandwidths of 100, 300, 500
and 750 ke (standard).
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Transformer
phase splitting

UNITED TRANSFORMER CORP., 150
Variek St., New York 13, N. Y. A
pract.cal means for operating 3
phas: devices where only single
phase is available is provided by
UTC phase splitting transformers.
Tae F-4674 unit shown provides 115
v, 400 cycles 3 phase to a 90 va gyro
power supply. Input is 115 v, 400
cycle: single phase. Unit is 2% by
3 by 3% in. and weighs 3} 1b; meets
MIL-T-27A requirement to Grade 4,
Class S, Life X.
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Crimping Tools
for connectors

THE DEUTSCH Co0., Municipal Air-
port, Banning, Calif.,, announces a
pneumatic automatic crimping tool
for vse with DS and DRS minia-
ture znvironmental connectors with
snap-.n contacts and crimp-type
term nations. One hundred or more
centacts—ping or sockets—may be
loaded into the tool at once. These

ELECTONICS - DECEMBER 11, 1959

WEST PENN POWER

GIRLS GIRLS

We're proud
of our

GIRLS

WESTern PENNsylvania has long been noted for its top-caliber
male workers. But we’re proud of our gals, too! And there’s a
wealth of them. In fact, only 17%, of our total employed work
force are women—compared with percentages as high as 46%, in
other sections of the state. Reduced to figures, it means 25,000
skilled and semiskilled female workers are available NOW! And
we’ve got variety—from wartime-trained “Rosie the Riveter” to a
prim and efficient “Gal Friday” skilled in office work.

And this incomparable asset is located

...in a geographic area within overnight shipping of 11
major industrial and consumer markets

«...in a college area that graduates 3,000 science and engi-
neering students each year

«..In an industrial area with 44 development corporations

prepared to provide 1007, financing for new plants with
interest rates as low as 29,

If you’re interested, we’ll be glad to give you full details on the
male and female work forces in WESTern PENNSsylvania, plus
information about raw materials, 1009, financing for new plants,
and market surveys.

=
C
STern

an operating unit of the WEST PENN ELECTRIC SYSTEM P

sybania

WEST PENN POWER, Area Development Department
Cabin Hill, Greensburg, Pennsylvania E-15

Yes, I'm interested in details of WESTern PENNSsylvania’s labor
supply—as well as:

[J Plant Location Services Booklet
O Relocating or Establishing a Branch Plant
Please handle in confidence and mail to:

[0 100% Financing

Company Phone
Individual Title

Address

City Zone State

CIRCLE 99 ON READER SERVICE CARD
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WORLD FAMOUS

RUGGED
PRINTED
CIRCUIT!

...the VOM that outsells
all others combined

MANY NEW FEATURES MAKE THE 260
MORE VALUABLE THAN EVER!

© POLARITY REVERSING SWITCH © 50 MICROAMPERE—230 MILLIVOLT RANGE

© EASIER-TO-READ SCALES © LESS CIRCUIT LOADING
© POPULAR DBM RANGES © FULL-WAVE BRIDGE RECTIFIER SYSTEM
© RUGGED PRINTED CIRCUIT O ALL COMPONENTS EASILY ACCESSIBLE

© IMPROVED FREQUENCY RESPONSE IN A. C. MEASUREMENTS

See it at your Distributor, or write

SIMPSON ELECTRIC COMPANY

5206 West Kinzie Street, Chicago 44, lllinois
Phone: EStebrook 9-1121

In Canada: Bach-Simpson Ltd., London, Ontario Ray R.Simpson

WORLD’S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT St

100 CIRCLE 100 ON READER SERVICE CARD

contacts are fed, one at a time, in
positive position, into the jaws of
the tool. With a press of the bit-
ton, each is firmly fixed to the wire
with an 8-indent crimp.
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Rack Mounted Blower
double exhaust

MCLEAN ENGINEERING LABORATO-
RIES, INC, P. O. Box 228, Prince-
ton, N. J. Model 4EB300 is a doutle
exhaust rack mounted blower for
electronic cabinet cooling applica-
tions. It produces 250 efm with a
very quiet air delivery. It features
vertical and diagonal exhausts wich
ventilators available on the froat
and rear of the cabinet. The filter is
easily removable from the froat
without removing the unit from tie
cabinet. The motor meets federal
specification CC-M-636A.

CIRCLE 324 ON READER SERVICE CARD

Amplifier
voltage/current

HEWLETT-PACKARD Co0., 275 Paze
Mill Road, Palo Alto, Calif. Mocel
154 A dual channel amplifier permits
direct observation of current wave-
forms as well as voltage waveforrs
when plugged into model 150A/AR
oscilloscope. It has a current-sens-
ing probe which clamps around a
wire providing fast measuremeat
and observation of current from 30
cps to 8 me; sensitivity is cai-
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Slides in only 2 minutes

with this BEATTIE
OSCILLOTRON

using a Polaroid® Land back

Now you can project slides of
oscilloscope traces just minutes after recording
with Polaroid ® Land Projection Film, Type 46-L,
used in this new Beattie Direct View Oscillotron.
Also produces 60 sec. paper prints with the new,
very fast Polaroid ® 3000 Speed Film. Records
up to 10 traces on a single frame and

offers these many other advantages:

o Direct hinocular view of CRT while recording.
« Non-reversed image.

o Camera swings back for easy access to lens and
shutter, or lifts off completely. Can be rotated.

o Electric shutter-actuator available.

o Attaches easily to bezel of 5" CRT.
Adaptable to other sizes. No special tools.

““Polaroid” ® by Polaroid Corp.

Write today
for
full details

BEATTIE—
COLEMAN i

1000 N. Olive St., Anaheim, California
Branch: 437 Fifth Ave.,, New York, N.Y,

B CIRCLE 1:;0 6N READ;I} S"»ERVICE CARI{
EXECUTIVES...
“site-see”
INDUSTRIAL COLORADO
... right
at

your
‘} desk!

i
|

AIDS LUBRICATION
UNIQUE STABILIZATION
ALLOYS READILY

Metal, wire, foil
ribbon, peliets, spheres,
powders, “‘Indalloy’’ solders, etc.

@ Discover how your company can profit
positively in Colorado.

@ Llearn why Colorado has become ‘‘the
State that more than meets your site
requirements, |

@ Examine the documented facts on Colo- |
rado’s great wealth of Manpower, Ma-
terials, Markets.

@ See why Pleasant Living, a product of
Colorado’s magic climate, is such a ]
vatuable bonus to industry.

Ill']lll?

/1

Write Dept.E-11for new Indium bulletin:
“INDALLOY” Intermediate Solders

me INDIUM

CORPORATION OF AMERICA

1676 Lincoln Avenue ® Utica, New York

since193¢... PIONEERS inthe

| t and Applications of Indium for Industry
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Ttis revised-to-the-minute 9-booklet port-
fdio, “Industrial Colorado,’” presents an
in‘ormative, concise analysis of the oppor-
tevities awaiting new oand expanding
irdustry in Colorado.

WRITE FOR YOUR COPY TODAY!

CorLorAaDO

DEPARTMENT OF DEVELOPMENT
63 STATE CAPITOL BLDG., DENVER 2, COLO, '
Yous inquiry will be held in strictest confidence. | De

CISCLE 131 ON READER SERVICE CARD
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IS YOUR
BEST SOURCE

SOLDERING LUGS
TERMINALS

PRINTED CIRCUIT
HARDWARE

HERE’S WHY:

® Specialized high production
techniques afford lowest possible
unit cost.

® Precision tooling, rigid quality
control assure tolerances to critical
specifications.

® Ample stocks of over 1000 differ-
ent parts permit prompt delivery.

® Malco specializes in a complete
line of small stampings for Radio-
TV, electrical/electronic and auto-
motive industries.

® Our line includes terminals and
printed circuit hardware in loose
or in chain form for automatic
insertion.

Let Malco show you how you can save
on production time and costs. Contact

us today. e
REQUEST N
BULLETIN

552

m MANUFACTURING COMPANY

4023 W. LAKE ST. » CHICAGO 24, ILL.
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North Atlantic
Series RB500
Ratio Boxes

Model RB-501
Rack mount

Measure A.C. Ratios

From =0.011111
To +1.11111...with
accuracy to 1 ppm

With any of North Atlantic's
RB500 Ratio Boxes you can now
measure voltage ratios about zero
and unity—without disrupting test
set-ups.

And—a complete range of models
from low cost high-precision types
to ultra-accurate ratio standards
—in portable, bench, rack mount,
binary and automatic stepping
designs—lets you match the
model to the job.

For example, characteristics cov-
ered by the RB500 Series incluce:

Frequency: 25 cps to 10 kc.
Accuracy: 10 ppm to 1.0 ppm
Input voltage: 0.35f to 1.0f
Input impedance: 60 k to
1 megohm
Effective series impedance:
9 ohms to 0.5 ohms
Long life, heavy duty switches

Name your ratio measurement
and its probable there's a No-th
Atlantic Ratio Box to meet them
— precisely. Write for complete
data in Bulletin 118

Also from North Atlantic
...a complete line of
complex voltage ratio-
meters...ratio test sets...
phase angle voltmeters

NORTH ATLANTIC
industries, inc.
603 Main Street, Westbury, N.Y.
EDgewood 4-1122

brated from 1 ma/em to 1 ampere/
em in a 1-2-5 sequence. The clamp-
around probe eliminates loading,
voltage drop due to resistor inser-
tion and the breaking of circuits.
Sensitivity of the voltage channel
is 50 mv/em to 20 v/cm and band-
width is d-c to 10 mec. Price is $430.
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D-C Power Supply
all solid state

DYNATRONICS, INC., Box 2566, Or-
lando, Fla. All solid state d-c power
supply features a regulated output
of =100 to 250 v with a 6-ampere
continuous load. Unit is designed
for mounting in standard 19 in. vre-
lay racks.
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Button Stem Machine
single head

KAHLE ENGINEERING Co., 3322 Hud-
son Ave., Union City, N. J. A single
head button stem machine for the
e-r tube industry features automatic
programming. An unlimited variety
of different size and model tube but-
ton stems can be produced with the
machine. Once the parts are loaded
by hand, the operator pushes a but-
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ANALYZE
NOISE

WITH AN
ALLISON

C\hF“—TER
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Allison 2B Filter

You can evaluate the amount of a noize
and its frequency characteristics wi'h
an Allison Filter. You can make this
evaluation regardless of whether tke
noise is continuous or intermittent, or
whether it has sharp peaks. Alliscn
Filters do not ring on transient noises.
This analysis can be very important .n
testing equipment, preventing hearimg
loss, and controlling harmful or irritet-
ing industrial noises.

Allison Filters have been in constant
use for a wide range of laborato~y
and industrial applications fer
nearly a decade.

ALLISON SERIES 2 FILTER SPECIFICATIONS
o Continuously variable passive network —
no power supply
o Frequency range: 2A, 15 to 10,080 cycles; 2B,
60 to 20,160 cycles; 2C, 9 KC to 670 KC
* Designed for use in 600 OHM circuit and
with transformers for other impedances
o Low loss — approximately 2db in pass band
o Attenuation rate — 30 db per octave
o Size: 14” high, 7" deep, 5Y4" wide
» Portable and rack models available

Loss lg Typical band pass curve
[ TTATN |

10 —e e

20 e ! \

30— / | | i \

0 - | \

50

60.2 4 6 81 2 4
FREQUENCY Kc

Write today for completz
literature and price:

Allison
Laboratories, Inc.
11301-C OCEAN AVENUE
LA HABRA, CALIFORNIA
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Accurate
Fine Wire
Coils
Can Be
Muss - Produced

Deluxe Coils is daily turning out self-supporting
and bobbin wound miniature coils for elec-
tronics manvufacturers. Temperature, humidity,
lighting and sound are carefully controlled for
extremely accurate winding of 48 through
H56 gauge wire.

Deluxe Coils’ engineers work with you on design.
10 meet your specifications. Finished coils can
be supplied with leads attached.

Write for information on production capabilie

ties and how they can be put to work for you.

DELUXE COILS,

POST OFFICE BOX 318

[INCREASED

INSULATION

BETTER

CONNECTIONS

JONES BARRIER
_Terminal Strips._

Leokage path is in-
creased—direct shorts
f-om frayed terminal
wires prevented by
bakelite barriers
rhced between ter-
m nals. Binder head
sxews and terminals
bmoss, nickel ploted.
| ~sulation, molded
kakelite.

Wo. 2143

Shown: Screw Ter-
minals—Screw and
Solder Terminals—
Screw Terminal
above, Ponel with
Solder Terminal be-
low. For every
need.

No 2.142.Y

Sie series meet every requirement: No. 140,
5«0 screws; No. 14), 6-32 screws; No. 142,
8-22 screws; No. 150, 10-32 screws; No. 151,
12 32 screws; No. 152, 14-28 screws.

Catalog No. 22 lists complete tine.
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INC.
« WABASH, INDIANA

CIRCLE 134 ON READER SERVICE CARD
STANDING |
> Z WAVE
DETECTORS

—-cexceptionally accurate

You get the accuracy that results
from perfect parallelism between
slot and waveguide axis...between
probe travel and waveguide axis.
Only 30 seconds needed to equip a
D-B slotted line to measure adja-
cent frequency bands. Range: 5.8
KMC to 140 KMC—covered by a
mintmum of units, to stretch your
budget. Literature on request.

[oe MORNA[(@ BONARDI |

DE MORNAY-BONARDI

780 SOUTH ARROYQ PARKWAY e PASADENA, CALIF,
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LOWEST BUST PER [}HANNEU

MIDWESTERN'S

6210/r

DIRECT RECORDING
OSCILLOGRAPH

MAKES INK OR STYLUS
TYPE RECORDERS 0BSOLETE

e Filat frequency response up to

6,000 cps.

e No amplifiers required in many

applications.

o When amplifiers are needed

MI galvanometers' flat frequency

response allow use of uncom-

pensated amplifiers.

e Records 8. channels (14 optional)

on 6" wide, 200’ long (thin base)

D/R paper.

e Recording beams contact the

paper in full view of the operator.

e Wide range of speeds 0.2 ipm to
ips.

e Modular plug-in components.

e Forward and reverse drives on

621HT and 621VT.

e Backed by years of oscillography

engineering and production

experience.

FR > LSRRI RO, Pt TR AT R, VTR ST

R ST LT i PR N

CALL: RIVERSIDE 7.1 1
TWX: TU 849

WIRE: FCB: FAX
WRITE: BOX 7186

mm IDWESTERN
INSTRUMENTS
URERS OF ognacora

FINE TAPE RECORDING INSTRUMENTS

TR

ORI AR

ALSO MANUFACT

I

\
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BY
NUCLEAR

£

Unmatched speed, unequalled sensitivity

EG&G’s 2236A TW Oscilloscope is the newest of a family of milli-
microsecond instruments. This drecision instrument has met the exacting
requirements of nuclear weapon tests conducted for the AEC.

The 2236A’s excellent record of performance is based on EG&G’s
sensible approach to oscillography. All features of the 2236A design are
matched to give the maximum flexibility to your high-speed, DC to 3000
MC, oscilloscopic problems.

Current applications of the EG&G 2236A include its unprecedented
performance in measurement of:

e Decay times of scintillators

* Reverse recovery time of high-speed semiconductor diodes

» Rise and fall times of high-speed switching transistors

« Discontinuities in transmission lines

¢ As a synchroscope in high-resolution radar systems.

For additional technical data and information, call or write: Application
Engineering Group.

E_E?) EDGERTON, GERMESHAUSEN & GRIER, INC.

- 160 BROOKLINE AVENUE, BOSTON 15, MASS.
1622 SOUTH “A” STREET, LAS VEGAS, NEV.

=
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ton and a mechanical programner
completes the operation in from 1
to 6 minates, depending on ster
size, and number of lead wires. Ia
sequence, the programming stzps
are: preheat; heat; first press; paisa
up; second press; fire polish; ar-
neal.

CIRCLE 327 ON READER SERVICE CARD

Delay Lines
variable type

Ap-Yu ELECTRONICS LAB., INC., 249-
259 Terhune Ave., Passaic, N J.
Type 611a series consists of a con-
tinucusly variable delay line s2rv-
ing as a fine control for tme
variation of which the smallest in-
cremental time delay that can be
achieved is less than 0.08 milligsec,
and a step variable delay line s2rv-
ing as the coarse control with total
delay up to 32 usec. Type 611b series
consists of a 12-position tapped d=-
lay line and a step delay line with
total delay up to 32 usec. The tarped
delay line is used as a fine comtroi
and the step is used as coarse
control.
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Shielding Beads
expanded line

FERROXCUBE CORP. OF AMEFRICA
Saugerties, N. Y., has expandec its
line of single and multiple hcle
shielding beads to provide a wid21
range of parameters for use in h-:
communications, radar and micro
wave circuits. Included in engineer-
ing sample kit SBC-1, now bzing
offered at $10, are 4 different cizes
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f shielding beads, an epoxy potted
choke core utilizing 3 shielding
beads and a representative cross-
section of ferrite threaded cores
and multi-hole choke cores for mis-
cellaneous circuit work.
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Power Inverter
fransistorized

ELECTRODYNAMIC INSTRUMENT
CoRrP., 2508 Tangley Road, Houston
5, Texas. A 2 kw d-c/a-c inverter
will -upply a 2 kva output or two
1 kva outputs of 120 v, 60 or 400
cps, single phase from an 11-14 v
d-c 0- 22-32 v d-c source. Frequency
stability is = 0.01 percent. Effi-
cienc at full load is about 85 per-
cent. Solid-state circuit design
throughout eliminates the need for
standby power or warm-up time.
CIRCLE 330 ON READER SERVICE CARD
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High-Vacuum Pumps
small, compact

TLTEK CORP., 920 Commercial St.,
Palo Alto, Calif. Series 110 UlteVae
nigh-vacuum pumps are designed
“or use as permanent appendages on
.=rge electron tubes, and are also
suitzole for miscellaneous types of
indu-trial and laboratory applica-
-ions such as maintaining high vac-
aum in vacuum-jacketed vessels.
Ther are used on special-purpose
:ube= to extend cathode life by re-
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the state of the art is understated...

R

*

There is a ‘‘quicksilver’” in all research S

the design of microwave ferrite components
than in any other electronic field.
The engineer must be able to say: “‘It works, but not
consistently enough’' or *It works, but not well N
enough.” It then becomes
a matter of knowledge,
patience, originality,

necessities of its
application

and
% meets
them consistently.

and development. This elusiveness is greater in

time and testing until the device meets the

This immaculate attention to detail is why
Rantec microwave ferrite
4 components have their reputation

as the most dependable
S and predictable in the field.

L)

PHASE SHIFTERS SINGLE SIDE-BAND MODULATORS

HIGH-SPEED FERRITE SWITCHES AMPLITUDE MODULATORS

LOAD ISOLATORS ISO-DUPLEXERS CIRCULATORS

corporation

calabasas, california
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H HU versatile new

900A Sweep Generator
Covers the Range of
Three Regular Instruments!

It's the most versatile Sweep Generator in the electronics industry . ., this one
instrument covers all your needs from Y2 MC to 1200 MCS, for IF's, radary,
video, telemetering and communications !

Specifications: In two ranges—0.5 MC to 400 MC and 275 MC t0 1200 MC—
the instrument supplies sweep signal with center at any frequency from 500
KC to 1000 MC and with sweep widths as broad as 400 MC and as narrow
as 100 KC. The RF output carefully monitored by matched, crystal diodes
feeding a two-stage, push-pull AGC amplifier—is flat within £0.5 db at full
sweep width up to 800 MCS and 1.5 db from 800 MCS to 1200 MCS,
When using sweep widths as ncrrow as 20 MCS flatness af s 00
any center frequency is approximately 0.15 db, 1260

NOW . . . FULL PRODUCTION ASSURES FAST DELIVERY!

* HIGH outpury 30t §"'o.5m_§%§§ 00
. WIDE VHE=S100 KC 1o 400 P .' i fw!%w-.g'&f: -

UHF—100 KC 0% &
SWEEP WIDTHS! UHF—100KC 1o 40%

« FLAToutpuTt Do 28 cten)

Write for on the spot demonstration of th:s versatile instrument !

S
jER RO I. D ELECTRONICS CORPORATION

Industrial Products Division Dept. TED 58, The Jerrold Building,. Philadelphia 32, Pa,
Jerrold Electronics Corp., Lid., Toronto, Canada
Export Representative: Rocke International, New York 16, N. Y.
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moving micro amounts of gas liker-
ated during operation. They pump
0.7 liter per sec. Pump unit and ac-
companying magnet together weigh
1.6 lb, and the magnet is 2 in. e-d.
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D-C Motors
improved design

AMGLO CORP., 4325 No. Ravenswood
Ave., Chicago 13, Ill. Constint
speed d-¢c motors and timers have
been improved in design to provide
high accuracy of speed even with
wide voltage and load fluctuaticns.
They provide a dependable means
for ccntrolling circuits from a bmt-
tery or other d-c power supply. With
operating voltage ranging from. 3
to 110 v, d-c and 0.06 to 2 w input,
torque up to 150 in. oz can be pro-
duced at 1 rpm. Suitable speed
from 900 rpm to 1 rev in 24 hr or
more can be provided.
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Tee Circulator
compact unit

RANTEC Corp., Calabasas, Calif. The
CX400 tee circulator is a compact,
broad band, 3 port device, having
15 db isolation and 0.4 db insertion
loss over the frequency range
9.1-9.9 kmec. In the band center the
insertion loss is approximately ©.1
db making the unit very useful for
maser and parametric amplifier £p-
plications. Unit is rated at 1 Ekw
peak, 100 w average power. The
specifications are applicable over
the range —55 C to +72 C. Circu-
lator is 3.1 in. long, and weighs
3 1b.
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DECEMBER 11, 1959 - ELECTRONKS



METAMORPHOSIS

See your R&D metamorphose into
usable hardware. Our Inertial
Guidance System contracts require
that we add to our staff. If you have
3 to & years of experience, you
probably qualify for a position of
responsibility. Inquire today of Mr.
C. T. Petrie, Manager, Research &
Engineering Staff,

LITTON INDUSTRIES Electronic Equipments Division
Beverly Hiils, California

YOKE

spectalists

‘\\) COMPLETE LINE for every Military and Special
M purpose . .. in PRODUCTION QUANTITIES .
= CUSTOM DESIGNED to your specific requirement.

Lot

100 Industrial Road, Addison, Ill., Phone Kingswood 3-6444

CIRCLE 137 ON READER SERVICE CARD
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...that’s what a
growing number
of industrial
executives are
saying and doing!

For the three and a half years—
'56, '57, '58, and '59 to date, they
announced:

307 new piants

25 RE-OPENINGS
OF IDLE PLANTS

666 PLANT Expansions

(Send for the list—address below)

They are finding:

Surplus of industry-minded

workers . . . Strategic locations

in the great Eastern market with
access to major trunk line rail-
roads, and modern highway and
Turnpike networks . . . Ports on the
Atlantic, St. Lawrence Seaway

and Ohio River system . .. All types
of industrial raw materials and
components ... 100% low-interest
plant financing in labor surplus
areas . . . Choice of industrial
‘‘parks'’ and individual plant sites.

In Terms of Taxes:

* No state property tax

* No state tax on personal income

« Manufacturing exemption for capital
stock and franchise taxes

¢ Low local property taxes

« No tax on machinery or inventories

For free copy of ““Plant Location
Services” pamphlet, or for de-
tails on 100% financing, write
or call:

Pennsylvania Department of Commerce

South Office Building
611 Snto Street, Harrisburg, Pa.
hone: CEdar 4-2912

CIRCLE 107 ON READER SERVICE CARD
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FOR
SUPER-FINE
CUTTING OF
HARD, BRITTLE
MATERIALS...

S Industrial
CZQW% Airbrasive’ Unit

It may seem a Scrooge-like trick to slice up this Christmas decoration,
but we think you will agree that it is a good demonstration of the
ability of the Industrial Airbrasive Unit to cut fragile, brittle materials.

This unique tool is doing jobs that were up to now thought impos-
sible. A precise jet of abrasive particles, gas-propelled through a smali.
easy-to-use nozzle, cuts or asrades a wide variety of materials such as
germanium, fragile crystals, glass, oxides, ceramics, and many others.

Use it to make cuts as fine as .008” ... or remove surfaee coatings
without affecting base material...wire-strip potentiometers...deburr
precision parts...adjust printed circuits...in the laboratory or on an
automated production line.

Important too: the cost is low...for under $1,000 you can set
up your own Airbrasive cutting unit!

Send us your most difficult samples and 1096
we will test them for you.

SEND FOR
BULLETIN 5705A
...complete information

offe, ow © CV'O O
New dual Model D!

S.S. WHITE INDUSTRIAL DIVISION « Dept. Ell « 10 East 40th Street, New York 16, N. Y.
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Literature of

P-C QUALITY CONTROL. Bureau
of Engraving, Inc., Industrial Di-
vision, 500 S. Fourth St., Minae-
apolis 15, Minn., has publishec a
36-page AF approved technizal
manual entitled “Quality Control
Manual for Printed Circuit Boa~ds
and Board Assemblies.” It may be
obtained by writing on compeny
letterhead.

INDUSTRIAL RECTIFIERS. Fer-
kin Engineering Corp., 345 Kansas
St., El Segundo, Calif. An illus-
trated six-page technical paper on
semi-conductor industrial reczti-
fiers is now available free uoon
letterhead request.

SILICONE RUBBER COM-
POUNDS. General Electric ~“o.,
Waterford, N. Y. Product and ap-
plication data on the comp.ete
family of RTV (room temperature
vuleanizing) silicone rubber com-
pounds is available in a 12-page
bulletin, GDS-170A.

CIRCLE NO. 375 READER SERVICE CARD

UNIVERSAL LINEAR OPER-
ATOR. George A. Philbrick Re-
searches, Inc., 285 Columbus Ave.,
Boston 16, Mass., has released a
4-page folder on the model K5-U
universal linear operator, a new
building block of analog comput-
ing systems.

CIRCLE NO. 376 READER SERVICE CARC

HERMETIC CONNECTORS. The
Deutsch Co., Municipal Airport
Banning, C€Calif. How to instal
hermetic connectors is describec
in Technical Notes P & PM No
60-2.

CIRCLE NO. 377 READER SERVICE CARD

PRECISION POTS. Maurey In-
strument Corp., 7924 S. Exchenge
Ave., Chicago 17, Ill,, has available
a complete catalog of single turn,
wire-wound precision pots from :
in. diameter to 3 in. diameter.
€IRCLE NO. 378 READER SERVICE ARD

DYNAMIC ENVIRONMENT CON-
TROL. Barry Controls, Ine., 709
Pleasant St., Watertown 72, Mass.
A bulletin describes the company’s
capabilities for the solution t>
many problems in the fields of
shock, vibration and noise. Re-
quest copies on letterhead on.y.
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the Week

METER-RELAY. Assembly Prod-
uct: Inc., Chesterland, Ohio. A
nev continuous reading meter-re-
.ay which shows the signal level
aven while control circuits are
energized, is described in 4-page
ouletin S-2.
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RELAYS. The Amerelay Corp., 130
County Courthouse Road, New
Hdvde Park, N. Y. Form A-101MM

:s = two-color catalog page on
Duczlseal microminiature case re-
lays.

CIRCLE NO. 380 READER SERVICE CARD

SERVOMOTORS. Helipot Division
of Beckman Instruments, Inc.,
2507 Fullerton Road, Fullerton,
Cal:f. Comprehensive details of
the company’s size 15 servomotors
arz eontained in a 16-page catalog.

CIRCLE NO. 381 READER SERVICE CARD

VACUUM THERMOCOUPLES.
Vecuum Products Inc.,, 19 Beech-
wood Ave., Mt. Vernon, N. Y., has
published a bulletin listing specifi-
cations, applications and prices for
¢ li—e of vacuum thermocouples.
CIRCLE NO. 382 READER SERVICE CARD

SUEMINIATURE FUSES. Littel-
fuse Inc., 1865 Miner St., Des
Plaines, I11. A 4-color catalog page
illugtrates and gives complete
teckaical information on submini-
ztur2 fuses known as Microfuse.

CIRCLE NO. 383 READER SERVICE CARD

THERMAL TIME DELAY RE-
LLAYS. Ortron Electronics Corp.,
Ora-ge, N. J. Catalog No. 100 con-
tain: a complete line of economical
as well as quality commercial and
milizary thermal time delay relays.

CIRCLE NO. 384 READER SERVICE CARD

RESISTORS. Tech-Ohm Resistor
Corp., 36-11 33rd St., Long Island
City 6, N. Y., announces avail-
abilicy of the 1959-60 edition of
its resistor catalog.

ZIRCLE NO. 385 READER SERVICE CARD

MINIATURE CONNECTORS. H.
H. E aggie Division, Burndy Corp.,
Eox 817, Toledo 1, Ohio. A new
caalog specification insert fea-
tire: Buggie Bantam electronic
onr 2ctors.

ZIRCLE NO. 386 READER SERVICE CARD
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g SAVE
$10,000

EVERY
200 HOURS

Rl - WiITH A MASSA 12
- CHANNEL RECORDING
SYSTEM. After operat-
ing only 200 hours at
an average chart speed
of 50 mm/sec, this di-
rect ink writing system
saves $10,000 in chart
costs alone when com-
pared to other systems
with rectilinear read-

MODEL BSA-1200
WITH 12 PLUG-IN PREAMPLIFIERS
CABINET HEIGHT 62 INCHES

In this new system, Massa has combined all the advantages of
rectilinear recording with the economy of ink writing. The result is
a compact (50% more channels in a standard cabinet), reliable,
and versatile recording system featuring a choice of interchangeable
plug-in preamplifiers.

FEATURES

CHOICE OF DC, AC, CARRIER OR CHOPPER PLUG-IN PREAMPLIFIERS.
DC TO 200 CYCLES PER SECOND FREQUENCY RESPONSE.
18 SPEEDS — PUSH-BUTTON CONTROLS.

INDIVIDUAL POWER SUPPLIES AND TRANSISTORIZED DRIVERS FOR EACH
CHANNEL.

INTERCHANGEABLE INK AND ELECTRIC STYLI,

MODULAR DESIGN THROUGHOUT FOR EASE OF SERVICING.
MICROMETER ADJUSTMENTS FOR ACCURATE PEN ALIGNMENT,
PEN MOTOR OVERLOAD PROTECTION.

REMOTE CONTROL (OPTIONAL).

Write for complete specifications on Massa Recorders.

Other MASSA Products

SONAR TRANSDUCERS T —
ACCELEROMETERS HYDROPHONES
MICROPHONES AMPLIFIERS
COMPLETE LINE OF MULTI-CHANNEL AND PORTABLE SreeTReNes ne

RECORDING SYSTEMS 6 FOTTLER RD

e N s wssmsemnem HINGHAM, MASSACHUSETTS

CIRCLE 109 ON READER SERVICE CARD 109



PLANTS AND PEOPLE

P-E Opens R&D Facilities

PERKIN-ELMER CORP, recently opened advanced research and development
facilities in a 15,000-sq-ft plant in Los Angeles to serve defense and
space industries in 11 western states. The new operation makes available
to that area the 22-year-old Connecticut firm’s broad experience in pre-
cision optics, electronics, digital circuits, computers and systems.

Initial plans call for a staff of about 100 scientists, engineers and other
personnel within a year.

Leslie J. Cook, formerly a member of the senior staff at Thompson
Ramo Wooldridge, has joined Perkin-Elmer as manager of the new opera-
tion. He says the west coast operation is equipped to undertake: (1) work
involving electronic-mechanical-optical systems and equipment; (2)
medium and smaller contracts and subcontracts for R&D projects relating
to systems and equipment for missiles and aircraft; and (3) application
of modern scientific developments to problems outside the normal range
of interest of companies specializing in missile and aireraft work. The
last of these would include the use of infrared devices for weapons of
limited warfare, specialized commercial systems and the like.

sible for research, development,
and production activities in semi-
conductor materials and devices.

For the past three years Kurtz
has been director of research of the
Semiconductor Division of Minne-
apolis-Honeywell Regulator Co.
Prior to joining Honeywell, he was
associated with Clevite Transistor
Products as senior engineer in
charge of diffused device develop-
ment.

Name Maccallum
Sales Manager

SKYDYNE INC., Port Jervis, N. Y.,
has promoted William F. Maccallum
to the position of sales manager.
He has served the company in dif-

A. D. Kurtz
Joins Kulite

ANTHONY D. KURTZ was recently
appointed general manager and ex-
ecutive vice president of Kulite
Semiconductor Products, Inc.,
Ridgefield, N. J. He will be respon-
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ferent capacities for over 15 years,
starting in the purchasing depart-
ment, eventually becoming director
of purchases and then assistant
sales manager.

Burton Board
Elects President

THE BOARD OF DIRECTORS of the Bur-
ton Mfg. Co., Santa Monica, Calif,
has named William J. Miller pres
ident. He was the presiden: of
TransElectronic Inc., Canoga Fark
Calif., a wholly-owned subsidiary of
Burton.

In his new capacity, Miller as
sumes charge of all Burton’s livi-
sions and subsidiaries.

Appoint Brown
To New Post

MaLcoLM F. BROWN, JR. has been
named to the newly-created post of
assistant to the vice-presidemt of
engineering by Resdel Engineerinz
Corp., Pasadena, Calif.

Prior to joining Resdel, Brow:
was Chief, Ballistic Missile Cffize.
Los Angeles Ordnance District H=
has also served in project and prc-
duction engineering capacities wit2
Beckman Instruments, Helipot an
Rutishauser Corp.

Resdel designs and manufactures
advanced instrumentation systems
and subsystems for missiles ani
space vehicles.

Elect Campbell
Operations V-P

ELECTION of Richard A. Campke.l
ag vice president in charge of op-

DECEMBER 11, 1959 - ELECTRONIC:



Jack Carroll

Managing Editor, electronics
Holds Partial Staff Meeting

Resumé:

Carroll, John M., (seated in photo) Lehigh
University, BS, Hofstra College, MA in
Physics, member several I.LR.E. commit-
tees. Naval electronics, World War II.
Electronics engineering officer during Ko-
rean war. Background in engineering de-
rives from experience with the National
Bureau of Standards, Naval Research
Laboratories, Liberty Aircraft, American
Instrument Co. Author of technical books
for McGraw-Hill Book Company.

Present Occupation:

Jack Carroll is responsible for “getting-
out-the-book” each week within the frame-
work of editorial policy formed by W. W.
MacDonald, Editor of electronies. Jack is
occupied with editorial makeup, with the
accuracy of editorial content, with sched-
uling the workload of a 26-editor staff to
provide maximum coverage of technical
developments and business information.
References:

Jack is a dedicated man—dedicated to the
interests of the readers of eleectronics
magazine. His prime goal is to help edit
a publication which will be required read-
ing for the important people in the elec-
tronics industry — a publication that will
fill the needs of design-research, produc-
tion, management. If you are not receiv-
ing the publication that is edited to keep
you best informed, if you are not a sub-
scriber, or if your subscription is expir-
ing, fill in the box on the Reader Service
Card. Easy to use. Postage is free.

electroni(_:s

A McGraw-Hill Publication
330 West 42nd Street, New York 36, New York
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AMPERITE
PREFERRED

by design engineers—hecause they’re
MOST COMPACT « MOST ECONOMICAL
SIMPLEST o HERMETICALLY SEALED

Thermostatic
DELAY RELAYS

2 to 180 Seconds

Actvated by o heater, they operate on
A.C., D.C, or Pulsating Cutrent.

Hermetically sealed. Not offected by
altitude, moisture, or climate changes.
SPST only—normally open or closed.

\43';;. EARY,TT' ' Compensated for ambient temperature

changes from —55° to --70° C. Heat-

RELAY ers consume approximately 2 W. ond

may be operated continuously. The units

l“ ’ are rugged, explosion-proof, long-
lived, and—inexpensive!

L 4
i

Also — Amperite Differential Re- TYPES: Standard Radio Octal, and 9-
lays: Used for automatic overload, un-  Pin Miniature . . . List Price, $4.00.
der-voltage or under-turrent protection. Standard Deloys

PROBLEM? Send for Bulletin No. TR-81

BALLAST
REGULATORS

Amperite Regulotors are designed to keep the
current in a circuit automatically regulated
at a definite value (for example, 0.5 amp.)

.. For currents of 60 ma. to 5 amps. Operate
on A.C, D.C., or Pulsating Current.

ezl
” AMPERITE
| REGULATOR

VOLTAGE OF 24V ' WITH AMPERITE i , l

BATTERY & CHARGER' VOLTAGE VARIES
VARIES APPROX | ONLY

50% | 2% L

Hermetically sealed, they are not affected by changes in altitude,
ambient temperature (—55° to 4-90° C.), or humidity . . . Rugged,
light, compact, most inexpensive List Price, $3.00.

Write for 4-page Technical Bulletin No. AB-51

AMPERITE €O.Inc., 561 Broadway, New York 12, N. Y.
Telephone: CAnal 6-1446
In Canada: Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto 10
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Do YOU Know

.. . the field of ELECTRONICS is the most advanced and
fastest growing in the world, offering the largest range of
jobs for technicians and engineers in history?

Do YOU Know

. . . PHILCO TechRep is the world’s largest Field Service
organization and because of this leadership can offer you—

e unlimited advancement

e opportunity to work any place in the world

e experience in the most advanced fields of electronics and
guided missiles

e personal security, real challenge, top salary and com-
pensation for your skills

Do YOU Know

e Philco electronic experts help prepare you for your
TechRep Service career

e Philco’s especially written Home Study Course keeps you
posted on latest electronic techniques, including radar,
guided missiles and transistors

e Philco provides financial assistance to continue your
education

Do YOU Know

. . . Philco not only will help you select the position in
Electronics best suited to you but can and will provide you
with periodic reports as to the openings in our world-wide
organization for which you may be qualified.

Get The FACTS About Your Future With Phileo:

Send Now to Dept. 39-B
for The Complete Story on What Makes The Philco TechRep Division —

"Finot Yu Employment Opportunities”

PHILCO TECHREP DIVISION

22nd & LEHIGH AVE., PHILADELPHIA 32, PA.
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erations of Pacific Semiconductors,
Inc., Culver City, Calif.,, has been
announced. He succeeds Warrer B.
Hayes, who joins the PSI parent
company, Thompson Ramo Wo»>ld-
ridge, as assistant for new en:er-
prises to Dean E. Wooldridge, p-es-
ident.

Campbell, who has served as wran-
ager of the engineering departmrent
since 1956 and has been associcted
with PSI since its inception in 1954,
will be responsible for engineer ng,
mantfacturing, reliability and siles
department functions.

IRE Announces
1960 Awards

HARADEN PRATT, former telecomn:-
munications advisor to the Presi-
dent, and Harry Nyquist, former
Bell Telephone Laboratories scien-
tist, are among those named to re-
ceive IRE awards in 1960. Presen-
tation of the awards will take place
at the 1960 IRE International Con-
vention banquet next March 23 at
the Waldorf-Astoria Hotel in New
York City.

Pratt, secretary of the IRE anc
consulting engineer, will receive the
1960 Founders Award “for »Hut-
standing contributions to the radic
engineering profession and to the
IRE through wise and courageous
leadership in the planning and ad-
ministration of technical develop-
ments which have greatly increasec
the impact of electronics on the
public welfare.”

Nyquist, also a consulting engi-
neer, will receive the 1960 M=da
of Honor, the highest annual t=ch-
nical award in the field of electson-
ics. He will be given the awarc
“for fundamental contributions tc
a quantitative understanding of
thermal noise, data transmissior.
and negative feedback.”

Four additional awards wil be
given as follows:

1960 Morris Liebmann Memeria!
Prize Award, to J. A. Rajchman
of RCA Labs “for contributions to
the development of magnetic de-
vices for information processing.”

1960 Browder J. Thompson Me-
morial Prize Award, to J. W.
Gewartowski of Bell Labs, for his
paper entitled “Velocity and Our-
rent Distributions in the Spen:
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3ear- of the Backward-Wave Oscil-
lator” which appeared in the QOc-
tcber 1958 issue of IRE Transac-
tions on Electron Devices.

19:0 Harry Diamond Memorial
Awaxd, to K. A. Norton of National
Bureau of Standards “for contribu-
tions to the understanding of radio
wave propagation.”

1920 W. R. G. Baker Award, to
E. J. Nalos of General Electric Co.,
for bis paper entitled “A Hybrid
Type Traveling-Wave Tube for
High-Power Pulsed Amplification”
whic- appeared in the July 1958 is-
sue »f the IRE Transactions on
Electron Devices.

EIMC Appoints
R. L. Paullus

RicCH4RD L. PAULLUS, manager of
he ‘Western Electronic Manufac-
-urers Association (WEMA), has
2een appointed electronies research
fice~, Electronics Investment Man-
:gement Corporation, San Diego,
Calif He will join EIMC January 1,
1969, and will make his office in Los
Angeles,

Pr.or to joining WEMA, Paullus
was s2cretary-manager of the Elec-
roni:s Committee, Los Angeles
Zhamber of Commerce.

News of Reps

Nort- Atlantic Industries, Inc.,
Westhury, N. Y., names Stanley
Ente -prises, Seattle, Wash., as re-
rionzl rep for its northwest sales
serrizory. Stanley will service
Washington, Oregon, Idaho and
Montana, and will cover both in-
‘ustr al and government facilities
n th=se states for North Atlantic’s
cmr.ete line of airborne ground
zuppcrt and laboratory instru-
—ent: and instrument systems.

Valpz=y Crystal Corp., Holliston,
Mass, has named Long and Asso-
:iates of Redwood City, Calif.,
:ales rep for its line of quartz
rystals, temperature control ov-
:ns. nackaged oscillators and pre-
isio~ optics. Territory to be cov-
red :ncludes northern California,
~estern Nevada and Hawaii.
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lenale RARE GASES

°ne tiny glow lamp made by Signalite Incorporated
now replaces a standard electron tube. The secret: a
fill gas LINDE technicians created from rare gases—
neon, argon, krypton, and radioactive krypton 85—
allowing Signalite’s new manufacturing techniques to
be put on a production line basis. LINDE gases aided
in increasing current from 0.3 to 20 milliamperes—in
light or total darkness—a change that would otherwise
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 technical
service and experience in rare gases. For data on the
physical and electrical properties of these materials,
write Dept. BD, Linde Company, Division of Union
Carbide Corporation, 30 East 42nd Street, New York
17, N.Y. In Canada: Linde Company, Division of Union
Carbide Canada Limited.

m L LRARE GASES

Symbol of Highest Purity

UNION
CARBIDE

LINDE and UNION CARBIDE are registered trade marks of Union Carbide Corporation.
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Western Military Eloctronics Center/ 8201 E. McDowell Rd., Scottsdale, Arizona

Motorola also offers opportunities at Riverside, California and Chicago, Illinois

“decision makers” at Motorola
are engineers like you...

At Motorola, friendly cooperation is a way of
life. The *“chain of command” (right to the top) talks

your language — and backs you up with shirt-sleeve .
action. You’d be working in a truly professional climate
that encourages you to explore, create and contribute.

These are some of the prime reasons why our project
approach to military electronic assignments enjoys

such solid success. Current expansion has created a number of
diversified positions offering great opportunities for pro-
fessional progress. And . . . if you also like the idea of living
under sunny Arizona skies, write today to Mr. Bob
Worcester, Professional Personnel Representative, Dept. A-12

OPPORTUNITIES

ELECTRONIC ENGINEERS, MECHANICAL
ENGINEERS, PHYSICISTS

System Analysis, Design & Test

Radar ¢ Missile Guidance ¢ Navigation
Combat Surveillance « Communications
Field Engineering o Data Processing and Display
Circuit Design, Development and Packaging
Microwave e Pulse and Video

Antenna e« Transistor « R-F and I-F
Servos ¢ Digital and Analog

Technical Writers and llustrators, Quality
Control Engineers, Reliability Engineers
Test Engineers

MOTOROLA
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COMMENT

Retaining Rings

We received our copy of thz No-
vember 20 issue of ELECTRONICS
. and should like you to kncw
how tremendously pleased evecyane
here is with Howard Roberts” arti-
cle on retaining rings (“How RUags
Aid Design,” p 88, Nov. 20). The
presentation is extremely hancscme
—you are to be complimentel for
a truly fine job ...

We hope to prepare reprimts of
the article for distribution te o>ur
representatives, distributors, and
others who may have interest in the
material . . .

LEN K'ReCH
WALDES KOHINOOR INC.
LoNG IsLaND CITY, N. Y.

More Grammar

U. L. Upson’s letter (Comment,
p 139, Nov. 13) is praisewor:hy
in intent but unfortunately incor-
rect in detail. Both of the uses of
comprise to which he refers are
correct, on the authority of Weo-
ster’s New International Dictirm-
ary:

“comprise: 3a. To consist er be
made up of; as, ‘his family ccm-
prises five sons’; 3b. To make up
or constitute; as, ‘the chapters that
comprise Part One.””

ALAN £OBEL
POLYTECHNIC INSTITUTE OF

BROOKLYN
BrookLYN, N. Y.

The dictionary’s function is his-
torical; that is, to record standerd
usage, whether good or bad. It is
not an authority except in this
sense. One of the editor’s prime
functions is normative; that s, to
exert a controlling influenc2 on
usage. While definition 3b mey be
in current usage, we will still try
to preserve the original sense,
which, as we remarked on Nov. 13,
is related to “comprehend.”

Underwater Dangers

You have carried stories cbout
damage done to transatlantic ca-
bles, allegedly accidentally, by
Soviet trawlers. You have also car-
ried article after article zbort
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Soviet advances in oceanography.

Surely you can put two and two
together. If the Soviets (as you
als> have reported) are building
up their submarine fleet, then it all
fit: together. On the one hand, they
hawe an enormous and capable sub-
marine fleet—200 or more ships,
some nuclear, some missile-armed.
They are also conducting a research
program to map the ocean floor,
giving them sure knowledge of
topography so that they will know
whence to strike and where to hide.
We know they monitor the cable
that connects Jupiter, Fla.,, to
Puerto Rico; we can be certain
that they know the location of every
limk in the Caesar chain.

And no doubt they are now moni-
toring the Western Union and
AT&T cables. Multiconnector ca-
bles are difficult to monitor without
going in on the cable; but it would
be a simple matter to break the ca-
ble, patch in a repeater box and
monitor station, then drop the
bugged rig and break the cable
again a couple of miles down. It
cc.ald be done in an hour, and by the
time the Coast Guard and repair
ct2ws got there, the trawler could
be standing innocently by the new
b-eak, sheepishly (or arrogantly, as
the case may be) apologizing for an
ancident.

Meanwhile, with the red herring
h=ving successfully worked, the se-
cuority of all our transatlantic
traffic may be being broached—in-
c.1ding such State and Defense De-
pertment traffic as passes over the
cables.

Besides, all this activity in
oceanography will make it very
simple—if an emergency does arise
—to interrupt the cables and cut us
off from the world.

It all adds up to one thing:
danger.

LEIGH SANDERS
MEw YORrRK CITY

The same idea occurred to us at
the time of the cable breaks, and
we passed it quietly along to the
Navy. Whether the Navy took it
seriously we don’t know; whether
canger is the sum of all these facts
we also don’t know. Anyway, we
trust that the Keepers of the
Powder Magazine are keeping our
powder dry.
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Lint-free Uniforms

You can reduce lint . .. improve product quality standards in pre-
cision work . .. by using uniforms of 1009, filament DACRON*
polyester fiber. The smooth surface of DACRON yarns will not gen-
erate or pick up lint. These new uniforms are extra-durable, too...
mean savings on replacement costs. And they keep their neat ap-
pearance with easiest possible maintenance.

For advice tailored to your own lint-control program write:
Industrial Uniform Consulting Service, E. I. du Pont de Nemours
& Co. (Inc.), Textile Fibers Department, 31G6 (E), Centre Road
Building, Wilmington 98, Delaware.

BETTER THINGS FOR BETTER UVING...THROUGH CHEMISTRY

LGy, s, paT QT

*Du Pont's registered trademark for its polyester fiber. Du Pont makes fibers, not fabric or uniforms shown.
Enjoy THE DU PONT SHOW WITH JUNE ALLYSON, Monday Nights—10:30 ES.T.—CBS. TV
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EMPLOYMENT OPPORTUNITIES

EXPLORE
NEW AREAS ATIBM
IN RESEARCH AND

IBM's explorations in the semiconductor field include
theoretical and experimental studies in basic semicon-
ductor science as well as development of advanced devices
and technologies. In one current research project, for
example, a better physical understanding of the origin ol

the negative resistance
characteristic of the
Esaki diode is being
sought. At the same
time, development en-

gineers are exploring
applications of this device and have already pro-
duced a new solid state oscillator of exceptional
simplicityin the 3,000 megacycle range. Todate,
this represents the deepest incursion into the
microwave region via semiconductor electron-
ics. In another project, an NPN double-diffused
high-speed drift transistor has been developed
that will greatly accelerate logical switching and
high-power core driving. Both exploratory in-
vestigation and development of these and re-
lated electronic devices are expanding at a rapid
pace at IBM. To further these programs, well-
qualified specialists are required for all areas
of device exploration.

An outstanding education program heads the
list of benefits available to IBM employees.
You'll find that an unusual potential exists for
rapid advancement, due in part to an exceptional
record of company growth and in part to pro-
motion from within. Working alone or on a small
team, you will be asked to assume considerable
responsibility in advanced technical projects.

116 DECEMBER 11, 1959 - ELECTRONICS



SEARCHLIGHT SECTION

Top Openings
for

Study of the fundamental photo processes in the ENG I N EERS

wider gap lllI-V compound semiconductors. Abil- d
ity to take primary responsibility, functioning with an

minimum of supervision.
Development of theory and technology of new, S EN IUR

advanced solid state devices used in electronic

computers. Theoretical device design and experi-
mental proof of feasibility for a very high-speed

transistor; P-N junction technology; surface

studies. Optimization of semiconductor fabrica-
tion technology.

Physical investigations into semiconducting ma- Must have experience in the devel-
terials. Study of the nature of the impurities in opment and design of semiconductor
these materials, scattering effects, and trapping circuitry, analogue or digital com-
mechanisms. ponents and sub-systems and/or
data handling, conversion and proc-
essing equipment. Detailed know-
ledge of many of the following
transistorized modules is required:

TYPICAL PROGRAMS:

Analytical and experimental investigations in
Avalanche Mode Switching Transistors for very

high-speed applications in computers. modulators, demodulators, choppers,

N ; L. . inverters, converters, power supplies,
Analysis and synthesis of circuitry applications DC and AC amplifiers, flip-flops,
for new semiconductor devices. Knowledge re- multivibrators, squarers, pulse
quired in electronic circuits; familiarity with amplifiers, pulse gates, etc. Degree

or advanced degree in electronics is

computer problems and ultra-high-frequency
preferred.

techniques. Experience desirable in microwave
applications of solid state devices. THE COMPANY

Laboratory facilities are located in Endicott, f\iﬁi&r:ﬂéiigiﬁ;egflsszsla? Xil:(g'gf);

Pogghkeepsne, ngsfon, Owego, and Yorktown Company, important in air and space
Heights, N. Y.; Lexington, Ky.; and San Jose, developments since 1927. Electronic
California. Systems has been closely associated
with the instrumentation of the
U.S.NAMTC at Point Mugu, and is
CAREERS ALSO AVAILABLE IN THESE AREAS... expanding rapidly in the develop-

Applied math & statistics ment and manufacture of electronic

Circuitiresearch systems and components for com-
mercial and military use. The right

Cry9gen|cs men joining now will gain top posi-
Logic ) tions in their fields of interest. Living
Magnetics conditions are ideal in Ventura, a
Microwaves noted California seaside resort com-
munity. Act at once.
Qualifications: B.S. or advanced degree in one of SEND YOUR RESUME
the physical sciences —and proven ability in your Please send resume of your qualifi-
field. cations at the earliest opportunity to
Director, Engineering Personnel,
. . - . Dept. E-1, Electronic Systems
For details, write —outlining background and in- De\rl’elopment Corporation, {484 E.
terests —to: Main Street, Ventura, California.

Mr. R. E. Rodgers, Dept. 55412

;BM COrgoration EI_ EC T Ro N I C
90 Madison Avenue
New York 22, N. Y. ' SYSTEMS

DEVELOPMENT

CORPORATION

VENTURA, CALIFORNIA

®

INTERNATIONAL BUSINESS MACHINES CORPORATION )

ELECTRONICS - DECEMBER 11, 1959 17



EMPLOYMENT OPPORTUNITIES

THE MARQUARDT CORPORATION \ \ Ul

has an exceptional opportunity for an

ELECTRONICS
DEPARTMENT
MANAGER

Our Controls & Accessories Division includes a rapidly expanding
nucleus group engaged in the development of electronic flight and
engine control systems for extreme operational environments. This
group is now achieving full departmental status, creating a new
position — Manager, Electronics Department. You may be just the
man to fill it.

If so, you will join Marquardt’s Controls & Accessories Division
in important work on Project PLUTO — USAF-AEC program for
development of the nuclear ramjet engine. This program entails
original work in high-temperature measurements and magnetic
amplifiers,

Other active programs include advanced studies and development of
guidance and flight control systems, and power conversion systems
for space flight control systems.

As manager, you will also serve as your department’s technical
sales representative — so you must have a demonstrated ability to
meet and sell customers. You will, of course, be responsible for the
department’s personnel, and for achievement of project objectives
within assigned budgets.

Here’s what you look like today. You’re probably over forty, and
have already demonstrated your management capability. You'd like
a more challenging assignment with greater responsibility. You
have technical competence in electronic controls —you may have
worked in such areas as flight control systems, engine control
systems, guidance and flight control systems. Maybe you even have
nuclear control experience.

If you think you’re the man we need, we'd very much like to
meet you.

Write: Floyd Hargiss, Manager,
Professional Personnel Dept., )-1
The Marquardt Corporation,

16555 Saticoy Street,

Van Nuys, California —¥

THE

CORPORATION

Operations at Van Nuys & Pomona, California — Ogden, Utah

Corporate Offices: Van Nuys, California

Subsidiary: Cooper Development Corporation, Monrovia, California
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ENGINEERS
RESEARCH
OPPORTUNITIES

Ly

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-
fcrnia. Here, vou have all
the advantages of a stim-
ulating environment,
working with advanced
equipment, located where
vou 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
Engineers

Digital Computer
Programmers

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-486, Newport Beach,
California.

Computer Operation

AERONUTRONIC
a Division of : A
FORD MOTOR COMPANY \“‘;“‘z

Newport Beach -\
Sanja Ana ® Maywood, California p ]
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EMPLOYMENT OPPORTUNITIES

RESEARCH SCIENTISTS and ENGINEERS
with MS, PhD or ScD

The
Academic
Approach to
Research

...can it be transplanted to an
industrial laboratory?

YES...in its environment of free inquiry and
in scholarly consideration of the work of quali-
fied colleagues.

This attainment is the experience of members of
the Scientific Research Staff at Republic Aviation.
Here, the initiation of original research is en-
couraged and generous support is provided to
demonstrate the validity of theoretical concepts.

A preference exists for theoretical and experi-
mental studies related to the many and varied
disciplines of aeronautics and astronautics. These
cover a wide spectrum of scientific research in
its most active and interesting aspects.

At the same time, more emphasis is placed upon
bringing new theories into the realm of feasible
engineering than would normally be found at an
academic institution.

THE PRACTICAL RESULTS OF THIS POLICY

The fruitfulness of the research environment at
Republic is evidenced by the advancements and
developments continually resulting. One well-
known example is the current research and
development of the Plasma Pinch Engine (for
interplanetary travel) conceived by members of
the Scientific Research Staff. Other wide-ranging
research programs concern such subjects as the
theory of lifting fans, new sophisticated methods
of structural analysis, advanced electronic sys-
tems and techniques, space mechanics and nuclear
physics, among others.

FTEFLT LI AVIATION

SCIENTISTS AND ENGINEERS ARE INVITED
TO JOIN OUR STAFF AS NEW RESEARCH
CENTER NEARS COMPLETION

Early in 1960, a new Research Center, including
7 modern laboratories, will be completed to sup-
port Republic’s expanding effort in research and
advanced development. Existing areas of inves.
tigation are being enhanced and new ones will
be initiated.

If your interests coincide with the work of such
a group and you feel you can contribute to
progress in any of the physical and engineering
sciences related to aeronautics and astronautics —
Republic would like to talk with you. Salaries
are high, commensurate with talent and expert
knowledge.

IMMEDIATE OPPORTUNITIES EXIST FOR
SCIENTISTS WITH APPROPRIATE RESEARCH
EXPERIENCE AND ADVANCED DEGREES IN:

Navigation and
Guidance Systems

|
|
|

Communications Systems

Radiation and
Propagation (RF, IR, UV)

Solid State
and Thermionic Devices

Radio Astronomy

Write in confidence directly to:

Dr. Theodore Theodorsen
Director of Scientific Research

Farmingdale, Long Island, New York

ELECTRONICS - DECEMBER 11, 1959
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EMPLOYMENT OPPORTUNITIES

- T | Immediate Openings
PROJECT ENGINEERS T OVERSEAS

and in the

UNITED STATES

For design and development of ground
support and electronic test equipment.
Experience in ground support equipment
for instrumentation and navigational
systems desirable.

SALES ENGINEERS

Excellent opportunities in a newly
established department for commercial
sales with world-wide scope of activities,
as well as in the Military Marketing

Group.

PRODUCT ENGINEERS, ME & EE

For design of production test equipment
for electromechanical systems.

Kollsman is seeking a limited group of
exceptional men to participate in its con-
tinuing growth in the field of automatic
navigation and flight instrumentation.
These openings offer unusual opportunity
with an organization intimate enough to
allow individual recognition, yet large
enough to assure stability.

Please send resumes to T. A. DeLuca.

kollsman —

80-08 4Sth AVENUE, ELMHURST, NEW YORK » SUBSIDIARY OF gh}kh&d COIL PRODUCTS CO. INC.

ELECTRICAL
ENGINEERS

Challenging positions open for
high caliber Electrical Engineers
with some experience to work in
interesting research and develop-
ment programs in instrumentation
and circuitry.

We offer you an opportunity to
do non-routine research and use
your initiative and creative ability.

Excellent employee benefits, in-
cluding liberal vacation policy and
tuition-free graduate study. Please
send resume to:

E. P. Bloch
ARMOUR RESEARCH FOUNDATION
of lllinois Institute of Technology
10 West 35th Street
Chicago 16, llinois

COMPUTER SERVICE
ENGINEERS and TECHNICIANS

If you're an electronic engineer or tech-
nician with service or maintenance ex-
perience on electronic digital computer
systems, here’s an opportunity for a stable,
well paying position with one of the
nation’s leading companies in digital
computer system development.

You’ll hold a responsible position in
the maintenance of a large-scale business
data processing system. Excellent oppor-
tunity for advancement at all levels. Ex-
ceptional company stability, broad benefits.

Please submit resume immediately to:

ELECTRONIC SERVICE SECTION
Sales Service Department

THE NATIONAL CASH REGISTER
COMPANY

DAYTON, OHIO

ELECTRONIC ENGINEERS

Small company fin western suburh engaged in
rescarch and development in the following flelds
of inilitary and space electronices,

ELECTRONIC COUNTER MEASURE RECEIVERS

MISSILE GROUND SUPPORT
and RANGE INSTRUMENTATION

AUTOMATIC MISSILE CHECKOUT EQUIPMENT

Has openings tor graduate senior E.E.'s with .8,
or M.S. in E.E, and experience in the above fields.

A. R. F. PRODUCTS, INC.
7627 W. Lake St. River Forest
EStebrook 9-0345

Engineers and manufacturers of precision electronics
products since 1942.

ASSIGNMENIS
RADIO

WICROWATE SISTENS
ENGINEERS

also

MULTIPLEX

TELECRAPH- TELETYPE
ENGINEERS

{Family may accompany)

o RADIO ASSIGNMENTS. Require Tele-
communication System and/or Propaga-
tion I’a1th Test Experience.

® MICROWAVE ASSIGNMENTN. Require
5 years General Experience in route
design. equipment specifications and in-
stallat.on, or operation of telecom-
munication systems,

e MULTIPLEX und TELEGRAPH-TELE-
TYPE ARSSIGNMENTNS, Require 5 yvears
General Experience in system design,
equipn ent  specifications, instatlation
and operation.

Send Resumes To
J. J. Quirk

TELEVISION ASSOCIATES of INDIANA,

Inc.

E. BARKER AVENUE
(Lakeland}

MICHIGAN CITY, INDIANA

ELECTRONICS—FRANCE

Aggressive well tabli ince 1932 1

engineering organization. Best _connections to
govts. & industry, well liked French-American
management, will cooperate with U. S. mfrs. wish-
ing to entzr EUROPEAN COMMON MARKET.

Write
RA-3092, Electronics
Class. Adv. Div., P.O. Box 12, XY, 36. N.Y.

ADDITIONAL
EMPLOYMENT
ADVERTISING
on opposite page
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SEARCHLIGHT SECTION

~
MANUFACTURERS || SPECIAL PURPOSE TUBES
REPRESENTATIVES SRPIA........10.00 35) 5915, ......... 75
SRPITA. ... ... 10.00 5930/2A3W. ... 375
IN THE ELECTRONIC INDUSTRY SSPY......... 25.00 5932 /6L6WGA . 2.50
SSP7 . .. 25.00 5933/807W.... 1.00
SY3WGT ENT 75.00
6ACTW. .50 10.00 .60.00 12.50
::g;v 138 6.50 S 110 75
R X 6.00 . 2.00 d
SAMUEL K. MACDONALD, INC. 6ARs. .. 100 400 500 78
it R i : .00 | 6AS6. . 85| 394A 2.50 ..30.00 7.50
ufacturers representatives over 25 years i 6AS7G 2.50 396A /€51 200 Niso 30
1531 SPRUCE STREET, PHILA. 2, PA. 00 | 6CaW 2,50 398A /5603 4.50 2.50 2.00
Tesritory: Other Offices: P25, ... .. .. 7.50 | 6C21 10.00 401A/5590. 2.00 D125 ... 1.50
Pannsylvania » New Jersey Pittsburgh W28 ... .. 1350 | CéJ 9.00 403A/6SKS. .. 1.00 . 2.50  5981/5650.....20.00
Delaware » Maryland Boltimore 2APIA.. 2.50 | 6J4 1.00 403B/5591..... 2.50 . 2.50 5987.......... 6.50
Verginia « West Virginia Washington, D.C. 28P1. . 4.50 | 6J6W .60 404A /5847 . 10.00 2.00 5992.......... 3.00
Dhirict of Colembie 2C3%. . 25.00 6L6WGA 2.50 408A /6028 2.50 250 5993.......... 4.00
2C39A 7.50  6L6WGB 2.00 409A /6AS6 2.00 5 6004 ... ...
2€398 16.50 | 6SJ7TWGT 125 416A .50.00 . 128 6005/6A05w 1.35
2€40. . . 7.50  6SL7WGT V.25 417A/5842. . 10.00 400 6021..........
2€43 7.50 | 6SN7WGT 75 418A 15.00 S 128 32
2€50 . 425 | 6V6GTY 60 420A /5755 7.50 1.25  6037/QK-243 .20.00
251 . 2.00  6XaW 75 421A/5998 6.00 7.50 5.......
2C52. . . 175  6X5WGT 1.35 422A 8.50 65 6062.. 1.35
2021 .50  TMP7.. 17.50 429A 8.50 S 110 6072, ... 2.25
2021W. .85 | 120P7 7.50 GL-434A 5.00 56u/c:u/A 12,50 6073.. .85
2€22. . 3.00  FG-17 3.85 450TH 35.00 2.00 6080 ......... 3.25
225 HK-24 1.25 | 450TL. 45.00 1.50 G0B0WA. . 4.50
3.35 | 26Z5W 1.50 | 575A 15.00 . 5.25 6087/5Y3WGTB 3.00
50,00 35T 475 578.. 5.00 . 425 6097 1.25
8.00 351G 175 631-P) 4.00 . 375 6098/6AR6WA. 4.00
30.00 g-s; 5.00 673 15.00 . 1.00 6099. 80
2 25.00 -67. 5.00 676 ..27.50 1.00 6100/6C4WA . 1.35
HOW TO MAKE MONEY 50.00 | BL-75.. 500 677.. .27.50 1,00 6101/6J6WA..: 1.15
N 150.00 :36:5 13.00 715C 7.50 1.00 6106.. 1.00
2 . : " ...85.00 9.00 719A 650 S 5.00 un . 275
Mzbile Radio Maintenance 150.00 FG-105 25.00 7218 400 5725/6AS6W... 1.25 611 275
AGTHORITATIVE GUIDEBOOR ..60.00  FG-172 17.50  723A/8 3.00 5726/6ALSW... .85 ons/ax-asl '45.00
5308° THE BOOM IN TWO-WAY MOBILE-RADIO: 125.00  HF-200 15.00 725A 3.50 5727/2D021W... 1.25 6130/3C45. ... 5.00
€IS FACTS PicunEs. PaY aATES. 100.00 | 212E 25.00 7268 3.50 5740/FP-54....50.00 6134/6ACTWA. 3.25
. . ..30.00 231D 1.50  726C 7.00 5744.......... 75 6135.. .. . 1.50
LAMPKIN LASORATORIES, INC. insiruments Div. SRADENTON, FLA. Bt e as.g ;4;: . 5.08 7:371 50.00 5749;6BA6W 75| 6136 /6AUGWA. 1.50
Lo.......50. 4 150 8 1.50  S5750/6BEGW... 1.50 6136/6SK7WA. 1.50
CIRCLE 460 ON READER SERVICE CARD . .. .85 249B 5.00 804 15.00 S5751/12AX7W. 1.50 6146.......... 3.90
.. 1.00 249C 5.00 805 3.00 5763.......... 135 615V . . . 3.50
— 3B24W. . .. 3.00 250R 5.00 807.. 120 5777 50.00 6152...... .. .. 4.50
3825, ... 3.00 | 252A 6.00 8O7W .85 . 225 8177.. .50.00
3828 . .. 3.00 254A 2.00 809 375 . 300 6186/6AG5WA. 2.00
3C22 25.00 257A 3.50 810 12.50 1 2.00  6189/12AUTWA 2.00
3€23 5.75 259A 275 8N 3.50 .75 6197.......... 175
3C24 /246 2.00 2628 3.00 813 8.50 . 400 6199.......... .00
3C45. 4.00 264C 3.50 814 1.00 . 3.00 6201/12AT7WA 2.25
3022, . 12.50 2678 500 815 1.50 . 2.00 6202/6X4WA.. 1.75
| 3E29. 5.00  271A 10.00 816, 175 . 150 62M.... .65
_ ——' { | 321, 25.00 | 272A 200 828 7.50 . 185 6236.... 150.00
| 293 35.00 | 274A 2.50 8298 7.50 . 3.00 | 6247, .. 6.00
K2, . ms% 275: 4.00 832 3.00 . ‘.60 l:.osg
3K22 ... . 125.00 283 3.00 832A 6.50 .20 10.
ERCO RADIO K27, 150.00 g':A ‘2.% 833A 40.00 5837. e7.50 2.50
3K30. . 75.00 -288 50.00 836 1.25 5839 . 3.00 65.00
LABORATORIES, INC. | aKP1. lo.% ?Fagod 24.50 837 1.00 5840 2.00 10.00
: IO 9 4-125A. .. .. 25, E 5.00 845 7.50 5841 2.25 1.35
Radio Communications Equipmen: 4.400A . 40.00 | 3008 . "6.50 B868A 150 5844 75 | 6.00
Fmineeﬂnx Dlt;:lgn - ?efggg:lg;m-m*(’;od“f“‘m 4B31. . .. 17.50 | 304TH. . 25.00 866 JR 1.25 5851 3.25 . 5.00
ur car “n 4C35. . .. 17.50 | 304TL. .. 35.00 872A 1.75 5852 2.85 6390, 125.00
(‘ommtxnlnuon and Radio B?acon's aE27. 950 310A . 475 884 100 5854 83 aizs
Garden City ® Long Island ® New York 4J52... ... . ..2500 311A. .. 3.00 885 85 san . 6.00 . 1.25
4X150A 6.75  33C 1.50 | 889RA 75.00 5879 .. ...... 1.00 . 9.50
4X2508 32.50 323A. .. o.‘s’g 913 7.50 sau /6L6WGB . 2.00 ) 00.00
SBPVA. ... .... 9.75 328A... 3.00 918, 75 3.85  6626/OA2WA . 2.50
TELECHROME MFG. CORP. 5¢C22. .. 15.00 | 329A 5.00 | 927 85 5094. 17.50 6627 /OB2WA.. 2.50
. . . SCPIA........ 9.75  336A 3.00 931A 3.50 5896 1.85 6754.......... 5.00
Electronic Design Specialists SLPY.......... 675 337A 2.50 | 959 .. .. 65 5899A 275 6897 116,50
COLOR TELEVISION EQUIPMENT SRAGY.. . ..... .00 339A......... 500 1000T..... .. 100.00 5902...... 2.50 8013A. . 3.00
Flying Spot Scanners, Color Synthesizers, Keyers, SRAWGY . ... .. 2,00  347A......... 2.50 | 1500T........120.00 5903... 6.00 | 8020.. . 128
Monitors, Oscilloscopes and Related Apparatus
Telemetering for Guided Missiles.
J. R. Popkin-Clurman, Pres. & Dir. of Eng. ALL TUBES ARE NEW, INDIVIDUALLY CARTONED, FULLY GUARANTEED
28 Ranick Dr. Amityville, L. 1., N. Y.
———— EMPLOYMENT western engineers ........
Prices are FOB $10 cannot be
ADDRESS BOX NO REPLIES TO: Box No. «hipping point ELK GROVE, CAL'FORN'A processed

Clazsifled Ave. Div. of this publication.
Send to officc nearest you.
NEW YORK 36: P. 0. BOX 12 SUPPLIERS OF TUBES SINCE 1932

CHICAGO 11: 520 N. Michigan Ave.
CIRCLE 461 ON READER SERVICE CARD

H AN/APR-4 SEARCH RECEIVER

110 Volt, AC
38 to 4000 MC, 30 MC if strip with ac-
curately calibrated tuning wunits.

With 4 tuning units 38 to 2200 MC. $239.50
With 5 tuning units 38 to 4000 MC. $389.50

Write for prices on tuning units only.

POSITIONS WANTED

A readable copy
of this ad with a
table of useful in-
formation plus a
pair of lucky
pocket magnets
will be sent if you
send us o postal
card.

oﬁmanmfzdd ine,

We have practically ali types of Relays in large
quantities, ready to deliver.—No waiting.

Eng. Supervisor, 71, yrs exp (7 yrs same
Co) in data transmission, radar simulators,
IR, missiles. Reg PE NY, prefer Northeast. |
PW-3187, Electronics.

Electronic  Engineer-Semiconductor Applica-
1ons. MS.ELE., 7 years transistor circuit
development. Prefer position overseas. PW-
3199, Electronics.

—SEARCHLIGHT SECTION—

BUSINESS OPPORTUNITY

’*Elu,'ffl‘d v

Just received 12 RDO’s in good condition ot
above prices.

Write for Borgain Flyer

- JE INCLUDE
Group of Successful Marketing Executives B AN 6::?:6550 R W ELECTRONICS
tave pooled their capital and talent, and are I y St. 2430 5. MICHIGAN AVENUE, DEPT. EL

laoking for a product which has stromg na-
tional potential. Write, giving full particu-
fars. BO-3181, Electronics.

New York 7
EST. 1923 N. Y. Chicago 16, Mllinois Phone: CAlumet 5-1281
CIRCLE 462 ON READER SERVICE CARD CIRCLE 463 ON READER SERVICE CARD
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® See advertisement in the June, 1959 Mid-Month
ELECTRONICS BUYERS’ GUIDE for complete line
of products or services.
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for errors or omissions.
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‘The KIN TEL Model 501 4-digit, over-ranging digital voltmeter
measures DC from +0.0001 to =1000.0 volts with 0.01% =1
digit (of reading) accuracy. An extra fifth digit in the left
decade indicates ‘“0” or “1” to provide ten times greater
rzsolution at decade (1, 10, 100) voltage points than standard
4-digit voltmeters. Ranging and polarity indication are entirely
automatic. The measured voltage, decimal point and polarity
symbol are displayed on an in-line readout in a single plane-no
superimposed outlines of “‘off”” digits.

.An adjustable sensitivity control permits decreasing sensitiv-
izy to allow measurement of noisy signals. Ten-line, parallel
-aput printers can be driven directly, and converters are avail-
able for driving other types of printers, typewriters, and card
«r tape punches. The input may be floated up to 25 volts DC
bove or below chassis ground with no degradation in perform-
znce, and up to 250 volts DC with slight decrease in accuracy.
Stepping-switch drive coils are energized with DC as in
~elephone-type service to provide long, trouble-free operation.
“he 501 is one of a complete line of KIN TEL digital instru-
ments. Others include AC converters, AC and DC preampli-
fers, ratiometers, and multi-channel input scanners.

090 |

ey ) ob—

IMPORTANT SPECIFICATIONS

Display...Six decades display 5 digits

{Left digit ‘0’ or 1"’ only), decimal point,

polarity symbol. Ranging and polarity indication are
automatic. Projection system readout employs
bayonet-base lamps with 3000-hour minimum life
rating. Readout contains no electronic circuitry

and can be remotely mounted.

Automatic Ranges... +0.0001 to +1000.0
volts DC in four ranges: 0.0001 to 1.9999; 02.000
to 19.999; 020.00 to 199.99; 0200.0 to 1000.0

Accuracy...0.01% 1 digit (of reading).
Input tmpedance...10 megohms on all ranges at null,

Reference Voltage...Chopper-stabilized

supply, continuously and automatically referenced
to standard cell.

Stepping-Switch Drive...DC voltage within
stepping-switch manufacturers rating applied

by transistor drive circuit at rate of

approximately 20 steps per second.

Controls...Three: on-off; sensitivity; and mode of
operation (standby, normal, print auto, print remote),

Printer Drive...Built-in for parallel input
printers. Automatic or remote.

Dimensions and Net Weights...Control unit:
45 Ibs, 54 ”H x 19”W x 16” D.
Readout: 10 Ibs, 312”H x 19”"W x 9”D.

Price: $2995

A DIVISION OF

6725 Kearny Villa Road, San Diego 11, California, Phone: BRowning 7-6700 ELECTRONICS. INC



RCA

MESA

COMPUTER TRANSISTORS

2N1300 - 2N1301

ICAL BUIL - % Lose CIRCUIT OF THE TANCE-CAPACIANCE ~TPE
e g5 uoclﬁl‘l'.l ING RCA-2NI300 OR 2NI3O0I
v

+ -y

PROPAGATION D LAY

e pEn SThet + Bo sSeC

FANOQUT RATIOA =S

4 NO. OF PARALLEL SIiLAR SIRCUITS
R DRIVER-STAGE OU PUT)

TYPICAL SET-RESET FLIP-FLOP CllCll" UTILIZING RCA-2NI300 OR BNIBO!
-av

PULSE DELAY TINE * 20mSEC

. . N Characteristics: Common-Emitte - Cirswit,
Maximum Ratings—Absolute-Maximum Values Base Input—Ambient Temperatuse = =5°C

RCA istor Dissipatic Minimum DC Current .

Collector- Collector- Emitter- Collector Trunsn;ﬁ';}l:ie{::’l:u on m'l"r"::\':"er Ru:‘i'oren B:S:\Lr-d'h

TYPE to-Base to-Emitter to-Base m of coHector at collector Frodvesd
Volts Volts Volts - at25°C at 55°C ot 71°C ot collec! UG Mc
2N1300 13 —12 -1 —100 150 75 | 35 30 - 40
2ZN1301 =13 -12 -4 -100 150 | 75 35 30 | 40 60
AFor collector ma —— —10 ond collector-to-emitter volts — —3 | I l l

RCA’s Germanium P-N-P Mesa Transistors 2N1300 and 2N1301 combine
low-cost and quantity availability with these major benefits for designers

of switching circuits:

e high power dissipation—150 milliwatts
maximum at 25°C, 75 milliwatts maxi-
mum at 553°C

o fast switching times—made possible by
high frequency response and low total
stored charge

o rugged Mesa structure—with an ex-
tremely small base width to insure top
performance at high frequencies

e high current transfer ratio—permits
high fanout ratios (number of paralleled
similar circuits per driver-stage output)

e high breakdown-voltage and punch-
through voltage ratings—result of the
diffusion process

e high current ratings—improves overall
system speed

e especially well suited for use at pulse
repetition rates up to 10 Mc

o rugged overall design—units have un-
usual capabilities to withstand severe
drop tests and electrical overloads

o €lectrical uniformity—a result of the
diffused-junction process used by RCA
in the manufacture of Mesa Transistors

Another Way RCA Serves Industry and the Military Through Electronics

(T%) RADIO CORPORATION OF AMERICA

‘® SEMICONDUCTOR AND MATERIALS DIVISION -

SOMERVILLE, N. J.

Contact your RCA Field Rep esenta-
tive for prices and delivery. For tach-
nical data, see your HB-10 S2mi:on-
ductor Products Handbook, or write
RCA Commercial Engineering, 3ec-
tion L-19-NN2, Somerville, N. J.

RCA FIELD OFFICES
Eost: 744 Brood St., Nework, N. J.
HUmbold! 5-3900
Northeast: 64 A" Street, Needham Heigh s 94, “ass
Hlllcrest 4-7200
East Central: 714 New Center Bldg., Detroit 2, Mic.
TRinity 5-5600
Centrol: Suite 1154, Merchandise Mort P oza,
Chicago 54, 111., WHitchall 4-2¢00
West: 6355 E. Washington Blvd.,
Los Angeles 22, Calif., RAymond 3-333]
224 N. Wilkinson Street, Daytor, Chi s
BAldwin 6-2366
1625 K" Street, N.W., Washington, D.C.
Districr 7-1260

ALSO AVAILABLE THROUGH YOUR LOZAL
RCA SEMICONDUCTOR DISTRIBUTGCR.

Gov't






