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PULSE

UTC miniature, wound core, pulse transformers
are precision (individually adjusted under test
conditions), high reliability units, hermetically
sealed by vacuum molding and suited for service
from —70° C. to +130° C. Wound core structure
provides excellent temperature stability (unlike
ferrite). Designs are high inductance type to pro-
vide minimum of droop and assure true pulse
width, as indicated on chart below. If used for
coupling circuit where minimum rise time
is important, use next lowest type number.
Rise time will be that listed for this lower
type number . . . droop will be that listed
multiplied by ratio of actua! pulse width
to value listed for this type number. Block-
ing oscillator data listed is obtained in
standard test circuits shown. Coupling
data was obtained with H. P. 212A gen-
erator (correlated where necessary) and
source/load impedance shown. 1:1:1 ratio.

DEFINITIONS

Amplitude: Intersection of leading pulse edge
with smooth curve approximating top of pulse.
Pulse width: Microseconds between 50% ampli-
tude points on leading and trailing pulse edges.
Rise Time: Microseconds required to increase
from 10% to 90% amplitude.

Overshoot: Percentage by which first excursion
of pulse exceeds 100% amplitude.

Droop: Percentage reduction from 100% am-
pli}utcie a specified time after 100% amplitude
point.

Backswing: Negative swing after trailing edge
as percentage of 100% amplitude.

APPROX. DCR, OHMS COUPLING CIRCUIT CHARACTERISTICS SO0 5:3:1 RATIO NIS

AL
AVAILABLE FROM STOCK

I BLOCKING OSCILLATOR PULSE |

% % % %
Type 1-2 3-4 5-6 width Rise Over Droop Back P Width Volts Rise 0v;r Droop Bac°k Imp. in,
No. u Sec. Time Shoot % Swing x Sec. Out Time Shoot % Swing out, ohms
H45 3 3.5 05 02 0 20 10 05 177 .0 20 0 35 250 +200y0¢ _15v0C
.10 024 0 25 10 .10 19 01 30 10 50 250 ¥

—_ - —_— —_ — - _ - e ——— — »
20 026 0 25 8 20 18 01 30 15 65 500 ooe, I

H-48 55 58 50 03 0 20 5 50 20 01 30 20 65 500
Was 8 85 o6 1 .04 0 20 10 1 24 02 15 15 65 500 _
W5 20 21 22 2 .05 0 2 10 2 27 .05 10 15 35 500 _
W51 28 31 33 3 .10 1 20 8 3 26 .07 10 10 35 500
W52 36 41 44 5 A3 1 25 8 5 23 15 10 10 45 1000
HE3 37 44 49 7 28 0 25 8 7 24 20 10 10 50 1000
W54 50 58 6/ 10 .30 0 20 8 10 24 25 10 10 50 1000 _
H55 78 96 112 16 75 0 20 10 16 23 .40 5 15 20 1000
W-56 93 116 138 20 125 0 25 10 20 23 6 5 10 10 1000
W57 104 135 165 25 20 0 30 10 25 24 15 5 10 10 1000
W60 124 .14 05 .05 016 0O 0 3 .05 93 012 0 0 2 50 _
H-61 41 48 19 1 016 0 0 3 1 82 021 0 0 15 50
H-62 78 94 33 2 022 0 0 18 .2 74 03 0 5 12 100
H-63 186 226 .70 5 027 2 10 20 5 75 045 0 20 25 100 _
H64 373 44 133 1 033 0 12 25 1 7 078 0 15 23 100
H65 62 73 222 2 066 0 15 25 2 66 .14 0 10 20 100
H66 102 12 3.6 3 087 0 18 30 3 68 17 0 10 20 100
W67 145 175 514 5 097 0 23 28 5 79 2 0 18 28 200
H-68 423 521 148 10 d4 0 15 28 10 65 4 015 30 200

Note: 0 = Negligible
H-45, 46, 60 thru 68 are 3/8 cube, 1 gram H-47 thru 52, 9/16 cube 4 grams

AND SPECIAL UNITS While stock items cover special units to customers’

low level uses only, most needs, ranging from low

TO YOUR SPECS of UTC's production is on levels to 10 megawatts.

TRANSISTOR YESY CIRCUIT

H-53 thru 57, 5/8 cube 6 grams

Write for Catalog for | YNITED TRANSFORMER CORPORATION
full details on these i 150 Varick Street, New York 13, N. Y.
a : PACIFIC MFG. DIVISION: 3630 EASTHAM DRIVE, CULVER CITY, CALIFORNIA.
and 1000 Other StOCk 'tems 1 EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y. CABLE: "ARLAB”
CIRCLE 900 ON READER SERVICE CARD



W. W. MacDONALD, Editor (2645)

J. M. CARROLL, Managing Editor (2293)

SENIOR EDITORS

Samue! Weber (2371)
George W. Sideris (3444)

SENIOR ASSOCIATE EDITORS

Michael F. Wolff (2600)
John F. Mason (2666)

ASSOCIATE EDITORS

Michael F. Tomaino (2071)
William P, O’Brien (2297)

Sy Vogel (2467)

George J. Flynn (2188)

George V. Novotny (3151)
Leon H. Dulberger (3446)
Alexonder A. McKenzie (2685)

ASSISTANT EDITORS

Stanley Fraud (2710)
Stephen B. Gray (2245)
Barry A. Briskman (2306)
Dan Smith (2472)

Joel A. Strasser (2127)

REGIONAL EDITORS

Harold C. Hood

(Pacific Coast, Las Angeles)
Laurence D. Shergalis

(Pacific Coast, San Francisco)
Thamas Maguire

(New En\%and, Boston)
Cletus M. Wiley

(Midwest, Chicago)

ART DIRECTOR
Howard R. Berry (2430)

ASSISTANT ART DIRECTOR
John C. Wright, Jr. (3430)

EDITORIAL ASSISTANTS

Lorraine Rossi, Virginic T. Bastian.
Lynn Emery, Ann Mella, Lorraine
Werner, Alice M. O‘Brien, Sharon
Porks, Patricia Mitchell, Ciaire
Benell, Kay Fontana

FOREIGN NEWS BUREAU

DIRECTOR, John Wilheim;
Laurence Mihlon, Alyne Elias

LONDON-—IJohn Shinn, Derek
Borlow, Nicholas Landon

BONN-—Bruce Bendow,
Richard Mikton, Silke McQueen

BRUSSELS—Peter Forbath

PARIS—Robert Farrell,
Arthur Erikson

MILAN—Marc A. Messina
MEXICO CITY—Wesley Perry, Jr
RIO DE JANEIRO—Leslie Warren
MOSCOW—Stewart Ramsey

TOKYO—Richard Holloran,
Charles Cohen, John Yamaguchi

CIRCULATION MANAGER
Hugh J. Quinn (2310)

W. W. GAREY, Publisher (2016)

NEW YORK TELEPHONE:
Dial Direct: 971 plus extensions shown
above in parentheses. Area Code 212

August 16, 1963

electronics

A McGraw-Hill Weekly 75 Cents

FIRST VIEW of the much-discussed Tornadotron under develop-
ment by General Telephone and Electronics Labs. Brown coils
supply a high pulsating magnetic field. Reentrant thimble at
right couples microwave pumping energy into chamber. At
center is an orbiting electron pencil (red) that emits millimeter-
wave radiation (yellow). Yellow spiral indicates motion of cloud.

See p 21 COVER

CANCER RESEARCH Finds a New Tool—the Medical Laser.
While physicians are still only cautiously hopeful, early experi-
ments indicate laser beams do affect malignant cells and can
cleanly cauterize growths. More firmly shaped up is the utility
of laser beams for treatment of detached retinas

LASERS AND PHOTOGRAPHY. Photographic instrumentation
engineers reported last week that lasers can now meet their
demands for high-speed, high-intensity light. Next on the agenda
may be the use of giant-pulse lasers to make detailed photo-
graphs of the moon. Still another development is an observa-
tory for tracking satellites with the aid of a laser

SIMPLER AUDIO SYSTEMS Promised by New Modulation
Technique. Two-state modulation system, combining features of
frequency and pulse-duration modulation, gives high-fidelity am-
plification through a simple circuit. This technique may also be
used for d-c power transformer-regulator circuits and other
devices

SEA DRONE Snares Capsules. Radio-controlled boat dropped
from mother plane nets floating objects for recovery by the
airplane. Now being tested by Air Force, the system could be
used to recover floating reentry capsules dropped from space-
craft

LATEST THING IN MICROWAVE: A Tube for One-Millimeter
Waves. Tornadotron applies recent advances in attaining high
magnetic fields to convert energy from the microwave region to
millimetric or even shorter wavelengths. This new development
supplies high pulsed-power output at these short wavelengths.
Experiments conducted at 290 Ge reveal the Tornadotron’s po-
tential. By H. Dressel and G. E. Weibel,

General Telephone & Electronies Labs

IMMUNE TO COUNTERMEASURES: Infrared System Detects
Intruders. Lead-sulphide cell picks up intruder’s body heat as
intruder’s motion combines with lines etched on cell cover to
chop signal for amplification. System is simple, economical,
battery-powered, and passive so it can’t interfere with other
equipment. A 100-ft range is attained, even for outside sur-
veillance in the rain. By W. E. Osborne, Gilfillan corporation
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SCHMITT TRIGGER DRIVES LOW IMPEDANCE LOADS. Im-
proved circuit overcomes disadvantages of using the Schmitt
trigger to drive low-impedance loads like coaxial cables. In a
Schmitt trigger, output impedance usually is higher because the
transistors are usually connected in a common-emitter configura-
tion. But this new circuit incorporates the necessary emitter
follower into the original trigger circuit. Resulting d-c trigger
circuit has lower output impedance and saves on components.

By G. Klein, Standard Instrument

TALKING COMPUTER Answers Inventory Inquiries. Voice sys-
tem can be tied in with digital computer to give vocal results of
calculations. Digital-to-voice translator picks vocal words off
a magnetic drum in accordance with control digits set up in
message-control panel. Sentence is composed on magnetic tape
then played back for user. Fifty simultaneous messages up to
13 words long can be assembled and fed to separate telephones.

By L. H. Lee and R. B. Mulvany, IBM
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CROSSTALK

Tools for Freedom

PRESIDENT John F. Kennedy and Charles Francis
Adams, president of Raytheon Company, watch as Philip-
pine Ambassador Amelito Mutuc reads a plaque ac-
knowledging 62 tons of machine tools and other equip-
ment heing sent to the Ramon JMagsaysay Memorial
School

OPPORTUNITIES to help others while simul-
taneously helping yourself are rare, but the
Tools for Freedom Foundation, a nonprofit or-
ganization, has found a way to do just that.

Got anv outdated ammeters or voltmeters?
How about oscilloscopes or signal generators that
have seen better days? Hand tools ? Radio and tv
subassemblies? Radar sets? Analog computers?

If you have, how about donating some of them
to technical schools in underdeveloped countries?
The schools will use them to train students in
electronics. The program applies only to estab-
lished schools that have qualified instructors able
to put the equipment to immediate use and keep
it in good repair.

It is hoped that students trained in the pro-
gram will go on to establish electronics in their
native lands that, in time, may be customers for
components and equipment made in other coun-
tries. Ifuman nature being what it is, they will
tend to lean toward products with which they
are familiar. And they will be familiar with the

electronics o August 16, 1963

products of companies that contribute because
each piece of equipment distributed through the
program bears the name of the donor. Generosity
today may mean larger foreign markets to-
MOrrow.

So far Tools for Freedom has delivered more
than $1,900,000 worth of machinery and equip-
ment to 97 technical and vocational schools in
17 countries, mainly the Philippines, Pakistan,
Nigeria, Kenya, Costa Rica, Colombia and Chile.
These initial shipments have generated requests
from an additional 340 schools in 56 countries.
Altogether, they have asked for 465 specific items
of equipment. A list of these items, plus other
information, may be obtained from Tools for
Freedom Foundation, 345 East 47th Street, New
York 17, New York.

THE MEDICAL LASER. A devotee of the mixed-up meta-
phor has described laser technology as “a virgin
field pregnant with possibilities.”

At various times in the past three vears, or so
it seemed, all the lasers in captivity were bursting
balloons or punching holes in razor blades or blast-
ing away at steel plates. In between times, the com-
munications application was being alternately glori-
fied and discounted. All the while, work was quietly
going on at many centers of medical and biophysics
research to determine the effects wrought by this
new energy source on living svstems, from cellular
to human systems. The possible implications are
legion. ranging from genetics to weaponry.

Seldom have the researchers and experimenters
swapped notes in public, partly because of the pre-
liminary nature of the work thus far, partly because
of the medical profession’s understandably cautious
attitude toward drawing conclusions from such first
steps.

But last week in Boston, significant notes on
biological effects of lasers were swapped—and our
man in Boston was there. In his report, on p 15 you
will detect a conscious effort to avoid the sensational
while pin-pointing the significant in an area of tech-
nology in which human emotions and aspirations are
necessarily involved.
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now
available
for

immediate
delivery:

JERROLD
RF SWEEP
EQUIPMENT
...the industry’s
finest!

Model 9008
Super Sweep Generator

Wide plus narrow band in one
versatile instrument. Handles all
IF, VHF, UHF sweep require-
ments. Sweep widths from 10ke
to 400me. Frequency range from
500ke to 1,200me. Built-in crystal-
controlled harmonic markers, de
or ac scope preamplifier, precision
attenuator. $1,980.00

Model LA-5100
rf Log Ampilifier

Accurate within *1db over 80db
dynamic range. Frequency range
500ke to 100me. Lets you make
exact measurements of attenu-
ation in networks, filters, ampli-
fiers with dynamic ranges down
to 85 db. Total rf response dis-
played in precise log ratio on
standard de-coupled scope.
$795.00

Model 900A Wide-Band Sweeper

Sweep widths from 100ke to
400mec. Frequency range from
500ke to 1,200me. $1,260.00
Model 707 Ultra-Flat Sweeper
Flatness of 9.05db in highest
single octave. Plug-in oscillator
heads. $840.00
All for immediate delivery. Prices
f.o.b, Philadelphia. Write for com-
plete technical data on these and
other Jerrold rf test instruments.

JERROLD

ELECTRONICS

industrial Products
Division,
Philadelphia 32, Pa,

39

Asubsidiary of THE JERROLD CORPORATION
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COMMENT

RFI

Congratulations on a truly ex-
cellent rfi survey -in the June 21
issue (p 37). Your comprehensive
discussion will, I am sure, be of
real service to the industry.

MORRIS ENGELSON
Pentrix Corporation
Brooklyn, New York

Micropower Circuits

I would like to thank you greatly
for the fine treatment which our
last article on Micropower Circuits
received in your journal (p 47,
July 19). We had many fine com-
ments on it and we are extremely
happy about the handling of it.

WOLFGANG W. GAERTNER
CBS Laboratories
Stamford, Connecticut

RFI Control

Your June 14 Crosstalk (p 3) on
radio-frequency interference, What
Price RFI Control?, intrigues my
interest, and recalls my 1912 rfi
control system designed for security
of a radio torpedo-control system,
which I have long believed to be
the answer for such problems.

Much like the superheterodyne
system, but more like multiplex
carrier cable and microwave relay,
it used an r-f carrier modulated by
i-f and again by a fixed a-f, with
tuning to all three of these fre-
quencies at the receiver. Detectors
of course were used to demodulate
at each frequency step in the re-
ceiver, Therefore other signals de-
void of the i-f and a-f modulations
could not excite the final control
relay.

Static signals could, of course,
shock the r-f carrier circuits into
wavetrain oscillations, but having
no i-f modulation, these were re-
jected by the i-f tuned amplifier.
Even with the correct i-f modula-
tion, the signal required a correct

-a-f modulation of the i-f subcarrier

to pass the a-f-tuned circuits in
order to actuate the final a-f tuned
circuit or tuned-reed relay of the
receiver.

Admittedly such a radio broad-
cast system would radiate an r-f
band comparable with that of pres-
ent-day f-m systems, but sideband
suppression circuits could be used
to alleviate this criticism.

A decided advantage, however,
is that it would eliminate the i-f
oscillators now used in all super-
heterodyne receivers, since the i-f
subcarrier is introduced in the
transmitter. Also, as in present-day
multiplex carrier systems, a single
transmitter could broadcast a num-
ber of simultaneous programs if
the r-f carrier frequency were
raised sufficiently high.

The details of circuits and ap-
paratus for such a system are al-
ready in operation, but the millions
of broadcast receivers now in use
would require alterations or go into
obsolescence; likewise the present
broadcast stations, a situation not
easily overcome. The price for such
rfi control might well be too high
for the adoption of such a system.

B. F. MIESSNER
Miessner Inventions, Inc.
Miami Shores, Florida

Thermoelectric Cooling

The thermoelectric coefficient per-
formance figures used in the May
17 article on Consumer Electronics
(p 46) are probably lower, we feel,
than can presently be obtained in
typical devices. Properly designed,
the thermoelectric system very defi-
nitely is competitive with the com-
pressor in a two to three cubic foot
size and offers other advantages as
well.

One would assume that your
figure of 0.2 is based on low- quality
thermoelectric material or on a
very high temperature difference,
which would have the same effect.
As an example, at a temperature
difference of 40 deg C on the
modules, a coefficient performance
of 0.4 can be obtained, and this
rises to 1.8 at 20 deg C temperature
difference.

Coefficient of performance, as a
function of the material used and of
the temperature difference, is re-
flected in the quality of the design,
and wide differences will be noted
from one design to the next.

JAMES KEANE
Needco Frigistors Ltd.
Montreal, Quebec, Canada
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PHILCO, LEADER IN
COMMUNICATIONS SEMICONDUCTORS,
ANNOUNCES g =i

a

s

Typical Power Gain and Noise Figure vs.
Temperature for Type 2N918 at 200 mc¢ (Vce =10 volts, Ic = 1ma),
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NOISE FIGURE, db

Philco Interdigitated
base-emitter configura-
tions provide higher
linear gain in Philco
Epitaxial Silicon Planar i I |
NPN Amplifier Tran- ITh oF =5 i ==k 1(;(;

sistors.
TRANSISTOR CASE TEMPERATURE, °C

*All elements isolated from case. To-18 outline with 4 leads,

CONSULT PHILCO AT WESCON, BOOTHS 3823 AND 3824.

Ask for Philco's famous Communications
Application Assistance. Send for complete
data—write Dept. £87663. ®
o
A SUBSIDIARY OF M{(OZO?’%W%

LANSDALE DIVISION, LANSDALE, PA,
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Heads off noise
at the
Bandpass

Out of the run of signals on a line, Sierra’s Model 126A Frequency Selective Voltmeter
rounds up only the ones you want to measure. It repulses noise and spurious harmonics
at the bandpass — a narrow 250 cps wide.

126A rides herd over a roomy 5 to 1620 kc range, keeping a tight rein on accuracy all
the way (typical limit of error, 0.8 db). It can be a tunable or flat voltmeter depending
how you set the selector knob. And it lets you play the range by ear with a switch that
broadens the bandwidth to 2500 cps.

$1,195 corrals everything a 126A has to offer. Except for a 50-megohm probe, which
costs $195, and input transformers for 600, 135, and 75 lines priced at $75 each. Our
new literature surveys Sierra’s select herd of prime voltmeters and wave analyzers. Write

for it, or have your Sie'rra sales .representative SIERRA ELECTRONIC DIV.
saddle up for a faster-than-by-mail response to

your needs. pH I oIF_CO

ASUBSIDIARY OF %g!élor(gcwwan 23,

Sierra Electronic Division /3885 Bohannon Drive / Menlo Park 1, California
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ComSat Awards Its First Contract

WASHINGTON — The Commu-
nications Sutellite Corp. has
placed its first contract with in-
dustry. It is for $150,000, split
between three companies, for
three-month studies on multiple-
access techniques for communi-
cation satellites (p 18, Aug. 9).

o AT&T will carry on its previ-
ous studies and work, for an ap-
proach to permit multiple-access
without requiring any equipment
other than that needed for single
paired-access operation. This pro-
posed system would require that
the ground stations regulate the
power output of their transmitters

o RCA’s approach will be to in-
vestigate a ferrite limiter (in the
satellite), aimed at providing
multiple-access operation without
requiring ground-station power
control

® Hughes will study application
of methods of multiple access to
stationary satellites, including the
testing of a 10-kw traveling-wave
tube designed to provide high

efticiency when amplifying 600
channels simultaneously in the
satellite. The work complements

NASA’s Syncom program.
The AT&T and RCA approaches,

Microwave Mine Detector

ComSat said, are applicable either
to the intermediate altitude or
synchronous stationary satellite
systems but are primarily useful
for intermediate altitudes.

Telstar II Functioning
After a Long Silence

ANDOVER, MAINE—Telstar II re-
sponded normally Monday for the
first time since it stopped June 16.
It was triggered by the usual 1 kw
command transmitter but through
a receiving horn giving 600 kw ef-
fective. No results were obtained
on previous high-powered com-
mands. The reason for the recent
silence is so far unknown; unlike
Telstar I, there has been no tele-
metered evidence of radiation or
other damage.

Smoke Detector Uses
Uranium as the Sensor

COCOA BEACH, FLA. — Exemption
from uranium-use licensing is ex-
pected to be granted by the AEC
this September to Electra-Tronics,

FIRST PHOTOGRAPH of microwave mine detector (p 8. Aug. 9) ve-
leased by Army last weel. Device detects metal, plastic and wooden mines

electronics o August 16, 1963

Inc.,, for a new type of fire and
smoke detector. The sensor has an
insulated plate with about 0.005
microcuries of natural uranium on
it, enclosed in a perforated casing.
The uranium emits a steady stream
of alpha particles which represent
a positive-particle electric current
to ground, establishing a potential
pattern between the plate and case.

When smoke particles from a
burning or smoldering area enter
the space between the uranium plate
and ground plate, they change
the potential distribution and affect
the positive-particle current. A flip-
flop is incorporated in the system to
detect both positive ions and nega-
tive electrons. Sensitivity can be
controlled to prevent false alarms
from sources like cigarettes and
burning toast. Inventors are Cdr.
0. K. Bell (Navy, ret.) and T. F.
Parkinson, University of Florida.

2 U. S. Firms Compete
For Rights to Telcan

LONDON—Interest is still booming
in the Telcan tv tape recording
system (p 8, July 5), but competi-
tion for the license to manufacture
the device has narrowed down to
two American companies. Notting-
ham Electronic Valve Co., develop-
ers of the system, classifies both as
major U. S. international firms.
Initially, six U. S. firms were vving
for the rights.

Numerous articles in the general
press have described Telcan, which
tape records tv audio and video for
playvback on the tv receiver at will.
Cost is estimated at $177. Technical
details have been scanty, but last
week ELECTRONICS was informed
the system differs from the normal
video recording practice by using
a fixed instead of a rotating head
that is cheap to manufacture and
permits recording at 2 Mec with a
tape speed of 120 inches per second.

Recording tapes are standard
European triple-play audio tapes

7



such as the Agfa PE.65. Telcan is
working with two European manu-
facturers to produce tape that will
raise the overall signal-to-noise
ratio from 28 db to 35 db.

Telcan may reach the market in
the United Kingdom in early 1964.
Marketing in the U.S. is not likely
before the fall of 1964 because the
system must first be converted to
525 lines. The bandwidth of the
U. S. system will be 2.25 Mec.

British Atlas Computers
Sought by the Russians

LONDON—Russian trade missions
have been negotiating for two years
to purchase the world’'s fastest com-
puter—the British Atlas machine
developed by Ferranti Ltd. and the
University of Manchester. The
order would be for four machines
and would amount to $24 million.
It has not been accepted because
the Atlas is on the strategic ma-
terials list.

This information was released
by Basil Ferranti, managing di-
rector of Ferranti Ltd., as the com-
pany agreed to sell its computer
department to International Com-
puters and Tabulators Ltd. for an
estimated $23 million in cash and
securities. Talks are proceeding
with the British government to re-
move the computer from the stra-
tegic list. It is not known how the
Russians would use the machines.

Atlas is capable of one million
completed instructions a second
with multiple time-shared program
facilities.

Study Will Predict Future
Of Digital Computers

FORT MONMOUTH— National Cash
Register, Sylvania and Minneapolis-
Honeywell are making a 12-month
study for Army to forecast the
state of the art in digital com-
puters in 1975-85. Called Mildata,
the project is concerned with get-
ting the maximum use from a bank
of computers handling a wide
variety of military data.

It is related to the current
CCIS-70 project-managed program
(p 32, April 12), a hardware proj-
ect for a command-control infor-
mation system with a target date
of 1970. Once the CCIS-70 eqiup-

ment has been tested and evaluated
for field use, work can begin on
translating the Mil data study into
hardware.

Path for Radio Signals
Discovered in Ionosphere

SAN FRANCISCO—A new path for
long-distance radio signals has
been discovered by Dr. Robert B.
Fenwick, research associate at
Stamford Radio-Science Lab. He
found that signals travel regularly
around the world along the under-
side of the ionosphere.

To use the method the right tilt
in the ionosphere must be located
for each station. The tilts are
mapped by the National Bureau of
Standards. Present use of the iono-
sphere bounce has ignored these
tilts, available over a given path
for about five or six hours. With
this method, communications re-
liability over long distances can be
improved, Fenwick said.

Doppler Sonar Guides
Deep-Diving Submarine

DOPPLER SYSTEM that bounces four
high-frequency acoustic beams off
the ocean floor will be used for
navigating the Alvin, a two-man
Woods Hole submarine capable of
descending to 6,000 feet. Developed
by Janus Products Inc., the sonar,
along with an analog computer, pro-
vides true speed over the bottom,
true distance travelled and drift
angle. Beam frequency is con-
trolled by a crystal oscillator.

2-30 Mc Directional Array
Weighs Under 150 Pounds

ELECTRICAL characteristics nearly
identical to those of a large log-
periodic dipole array are reported
by Antenna Research Associates,
Inc., of Beltsville, Md., for its pas-
sive network array. A receiving
antenna system measuring 8 by 12
feet, mounted atop a 20-foot tower,
covers the full 2 to 30-Mc frequency
range. A transportable version
weighing less than 150 pounds, com-
plete with rotator, can be erected
in the field by a crew of three men
in 20 minutes, the company says.

In Brief . . .

SUPPLYING support gear to govern-
ment aerospace projects is a $7-
billion-a-year business, according
to a speaker at the First Interna-
tion Conference on Aerospace
Support last week in Washington.

BURROUGHS has licensed Eitel-Mec-
Cullough to manufacture, use and
sell Burroughs’ indicator tubes.

TWO SOUND circuits have been fitted
to Russian experimental tv sets
to permit reception of two lan-
guages with one picture, it was
reported in Vienna. The system
is expected to be popular in bi-
lingual border areas.

FACSIMILE recorder designed to pro-
vide a 70 percent larger picture
area for Tiros 8 and Nimbus
weather satellite photos in Auto-
matic Picture Transmission
ground acquisition systems has
been delivered to the Weather
Bureau by Alden Electronic.

RAYTHEON is working on a high-
repetition-rate, pulsed ruby laser
system for applications in optical
radar, welding and sheet metal
work. The immediate goal is 10
pulses per second for a haif-hour
or an hour; 6 to 7 have been
achieved so far.

GENERAL TELEPHONE has received a
contract from the Army Satellite
Communications Agency (Sat-
Com) to study an Initial Satellite
Communications Control Center
(ISACCC).

RYAN AERONAUTICAL has initiated
a developmental study for a
warning system against “uncon-
ventional weapons,” apparently
nerve gas and other biochemical
agents. Other companies in-
volved are Arthur D. Little,
North American Aviation, Hoff-
man Electronics and Meteoro-
logical Research Inc.

WESTINGHOUSE has received a con-
tract from NASA to study an
aircraft and ship navigation sys-
tem using a combination of satel-
lites and ground stations.
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Did you know Sprague makes..?

=

MAGNETIC
LOGIC DEVICES

Core-diode and core transistor
magnetic shift registers and
magnetic counters for switch-
ing and storage applications in
computer and logic circuitry.

g MOLDED o

PULSE TRANSFORMERS

Miniature Pulse Transformers
with tough molded cases for
increased protection against
physical damage and severe

atmospheric conditions.

CHECK 277 ON READER SERVICE CARD

NANOSECOND

PULSE TRANSFORMERS
IN TO-5

TRANSISTOR CASES

Special design offers dis-
tinct advantages: (1) Mini-
fied size. (2) Welded her-
metic seal. (3) Increased
reliability. (4) Compatibility
with transistor mounting
techniques.

CHECK 279 ON READER SERVICE CARD

CHECK 278 ON READER SERVICE CARD

GOMETHING NEW lN\

COUNTING
TECHNIQUES .

Simple yet
versatile,
low-cost °
yet reliable
counters
available for predetermined
(2 to 11) or selectable (5
through 10) counting cycles.
\_ _J

CHECK 280 ON READER SERVICE CARD

- "

DYNACOR®
BOBBIN
CORES

ﬁHERMETICALLY-S EALED

Designed especially for high-speed,
low-power switching up to 100 ke,
adaptability with conventional tran-
sistor packaging techniques, and
performance under
kenvironmental conditions.

TO-5 ENCASED
SWITCH CORES

MIL-S-21038

_J

CHECK 281 ON READER SERVICE CARD

Series “300" Cores
with logical flux val-

fir ELECTRONIC MODULES TO
CUSTOMER REQUIREMENTS

i b Custom packaging

ues in popular phys-
ical sizes are stocked
in production quanti-
ties for fast delivery.
They're value engi-
neered for quality
with economy!

where “specials” are continually being

developed and produced with countless

variations in electrical characteristicsand
mechanical configurations.

= is no novelty at
Sprague's Special
Products Division,

CHECK 282 ON READER SERVICE CARD

For application engineering as-
sistance (without obligation, of
course) on any of the above prod-
ucts, write or call the Special
Products Division, Sprague Electric
Company, 35 Union Street, North
Adams, Massachusetts.

fasse-111-63 R3E

CHECK 283 ON READER SERVICE CARD

THE MARK OF RELIABILITY

‘Sprague’ and ‘@ are registered trademarks of the Sprague Electric Co.
Get the Full Story at WESCON Booth 1818-22

New Bridge Design
For Safe, Accurate,
Easy Measurement
of ’Lytic Capacitors

- — bt Sl

The Sprague Model 1W2A Capaci-
tance Bridge introduces new, im-
proved technical refinements as well
as restyling for added attractiveness
and ease of operation. Built by ca-
pacitor engineers for capacitor users,
it incorporates the best features of
bridges used for many years in
Sprague laboratories and produc-
tion facilities.

Precision Measurements over Entire
Range from O to 120,000 uF
The internal generator of the 1W2A
Bridge is a line-driven frequency con-
verter, and detectionis obtained from
an internal tuned transistor amplifier-
null detector, whose sensitivity
increases as the balance point is
approached. It has provision for
2-terminal, 3-terminal, and 4-termi-
nal capacitance measurements, which
are cssential for accurate measure-
ment ... + 19, of reading + 10uuF
. of medium, low, and high capac-
itance values, respectively.

No Damage to Capacitors

The model IW2A Capacitance Bridge
will not cause degradation or failure
in electrolytic or low-voltage ceramic
capacitors during test, as is the case
in many conventional bridges and
test circuits. The 120 cycle A-C volt-
age, applied to capacitors under test
from a built-in source, never exceeds
0.5 volt! 1t is usually unnecessary to
apply d-c polarizing voltage to elec-
trolytic capacitors because of this
safe, low voltage.

Complete Specifications Available
For complete technical data on this
precision instrument, write for Engi-
neering Bulletin 90,010A to Technical
Literature Service, Sprague Electric
Company, 35 Marshall Street,
North Adams, Massachusetts.

CHECK 9 ON READER SERVICE CARD



A MIGHTY E

|
N

IG STEP

A MIGHTY IMPORTANT STEP FOR YOU! YOU CAN NOW BUY PRINTED
CIRCUITS WITH YOUR CONDUCTOR AND HOLE PATTERN ... WITHOUT
ARTWORK ... WITHOUT QUOTATIONS ... WITHOUT TOOL CHARGES, AND
IN MOST CASES, AT HALF THE USUAL COST AND IN HALF THE USUAL
DELIVERY TIME ! Our new Standard Circuit Division reduces printed circuit manufacturing
overhead to the barest minimum by automation and standardization. Mass production techniques
drastically reduce costs, delivery time, and improve quality— . .

yet still give you flexibility in board design. Sound exciting?

For complete information write today for our 16 page Pho toc,rc u, ts
brochure detailing this major printed circuit breakthrough. coRPORATION - GLEN COVE,N.Y. « ANAHEIM.CALIF.
10 CIRCLE 10 ON READER SERVICE CARD CIRCLE 11 ON READER SERVICE CARD—>
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TRIPLETT SUSPENSION MOVEMENT
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FACTS MAKE FEATURES

200,000 OHMS PER VOLT D.C. for greater accuracy on high re-
sistance circuits. 20,000 OHMS PER VOLT A.C.

5ua SUSPENSION METER MOVEMENT. No pivots, bearings, hair-
springs, or rolling friction. Extremely RUGGED. Greater sensitivity
and repeatability.

3 62 Ranges, usable with frequencies through 100 Kc. Temperature
compensated. 149, D.C. ACCURACY, 3%, A.C.

Low voltage ranges and high input impedance make the 630-NS especially useful in
transistor circuit measurement and testing. Inputimpedance, at55 volts D.C. and above,
is higher than most vacuum tube voltmeters.

The unit is designed to withstand overloads and offers greater reading accuracy.
Reads from 0.1ua on 5ua range. Special resistors are rigidly mounted and directly
connected to the switch to form a simplified unit. Carrying cases with stands are
priced from $9.90.

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO

630-PL 630-APL  630-NA 630-NS 630-T

THE WORIB'S MBST COMPIFTF LINF OF V- 8-MNM'S AVAILABLF FROMNM YOU PR

62 RANGES

0-0.6-3-12-60-300-

1200 at 100,000 Ohms, 'Volt.
0-0.3-1.5-6-30-150-

600 at 200,000 Ohms; Volt.
0-0.150 at 60ua
0-3-12-60-300-1200 at
10,000 Ohms Volt.
0-1.5-6-30-150-600 at
20,000 Ohms Volt.

.20 to 77 in 10 ranges.

0-5 at 300 MV.
0-60-600 at 150 MV.
0-120 at 300 MV.

" 0-6-60-600 at 150 MV.
0-1.2-12-120-1200 at 300 MV.

0-6 at 150 MV. =
0-12 at 300 MV.

0-1K-10K-100K (4.4-44-040
at center scale)

0-1-10-100 (4400-44,000-
440,000 Ohms center scale)

D.C. VOLTS

AC. VOLTS

DB

D.C. MICRO-
AMPERES

" D.C. MILLI-
AMPERES

AMPERES
OHMS

" MEGOHMS

OQUTPUT: Condenser in series with A.C. Volt
T

f‘@ =

310 B e

310C  666-HH 800

RIPLETT RISTRIRIITOR'S STRCK




ALL-CHANNEL
TV BOOSTERS

SEEK R&D AID
AND TAX CUT

PENTAGON TO
PUSH VALUE
ENGINEERING

FCC-COMSAT
ARGUMENT:
WHO’S BOSS?

NAVY CHECKING
NUCLEAR SUBS

12

WASHINGTON THIS WEEK

FEDERAL RESEARCH may be the next step in the government’s
promotion of uhf-tv broadcasting. Projects to improve uhf transmitting
and receiving equipment are being considered by the Committee for
the Full Development of All-Channel Broadcasting.

FCC Commissioner Robert E. Lee, who heads the group, is also trying
to pursuade FCC to support legislation to drop the excise tax on all-chan-
nel sets for two or three years. This would cut the differential in cost
between straight-vhf sets and all-channel sets. Lee says the all-channel
set law could be evaded by assembling and marketing vhf-only sets
within the same state. He feels this may prove troublesome in some
markets. But the Treasury Department isn’t likely to approve—it
strongly opposes tampering with excise tax schedules.

Research to improve lead-in cable is one idea under consideration by
the all-channel committee. Round antenna lead-in cable has been
found preferable for uhf; yet flat cable, in use for vhf sets, is desirable
because of its shape. The problem is to find a good flat cable for uhf.
Lee’s committee will urge government support for such technical pro-
posals as this, if they will increase the acceptability of uhf.

PENTAGON will push value engineering techniques even further.
Only 47 of 100 prime contractors have value engineering programs now.
As defense procurement officials try to shift from cost-plus-fixed-fee
contracts to fixed-cost and incentive procurement, they will try to have
agreements to apply value engineering included. Today, use of value
engineering is far below potential, officials feel, and can be used to
gain more than the $450-million cost saving proposed by Defense Secre-
tary McNamara. Contractors get 10 percent of the savings in cost-plus-
fixed-fee contracts, and up to 25 percent in fixed-price and incentive
contracts. The Pentagon wants prime contractors to extend this savings
to subcontractors.

COMMUNICATIONS satellite Corp. doesn’t intend to be shoved
by the FCC. In a sharp rebuttal to FCC criticism that temporary direc-
tors are moving too slowly toward a stock issue and permanent directors,
the corporation says there will be no stock issue until sufficient economic
and technical studies are conducted to make the offering meaningful
to prospective buyers. Leo D. Welch, corporation chairman, charged
FCC with “an invasion of the managerial functions of the corporation”
by stipulating that not more than $500,000 of a recent $600,000 loan
request by the corporation be used for research and design contracts.

THRESHER DISASTER has led the Navy to begin a program of
electronic tests on welds and joints in its nuclear submarine fleet. This
means that for the 30 or so nuclear subs in existence, some 8,000 con-
nections on each sub must be tested. Labor costs alone will be millions
of dollars. In an over-all tightening up on construction of the subs,
electronic sensing systems to detect material weakness, as well as other
safety measures, are being considered.
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Cool indifference—up to 310°C.

That's the big difference with AMPLIMICA*
Capacitors!

This stacked foil capacitor goes right on giving de-
pendable performance in control systems, high volt-
age power supplies, pulse forming networks, and
atomic reactors under temperature ratings up to
310°C. And the big reason for this is our new dielec-
tric—a processed mica which takes all the advantages
of raw mica and makes them more readily con-
trollable for today's miniaturization and operational
requirements.

In addition to being effectively resistant to high tem-
peratures, our new AMPLIMICA Capacitors are also

resistant to radiation . . . even high dosage rates
cause no appreciable capacitance loss.

If your requirements call for a capacitor that assures
reliable, stable performance under temperatures
ranging up to 310°C., we offer AMPLIMICA Capaci-
tors in a complete range of sizes and configurations

. ready to do the job. Send for complete informa-
tion today.

AN P CAPITRON

INCORPORATEDI D/VISION
155 PARK STREET, ELIZABETHTOWN, PA.

*Trademark of AMP INCORPORATED

AMP products and engineering assistance available thraugh subsidiary companies in: Australia e Canada e England e France e Hollang e ltaly ® Japan e Mexico e West Germany

VISIT US AT THE WESCON SHOW-AUG. 20-23—BOOTHS 3112-15

electronics o August 16, 1963
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6 KC POWER INVERTER

115¢
60 CPS

& L] (.
sy

*yt

5y

0-20 VOLTS, 3 AMP SERIES REGULATED POWER SUPPLY

480-C.T.180

« « « OR APPLICATIONS
TO 160 VOLTS

...there is a Standard Motorola power transistor type

for over 90% of all circuit applications!

No need to waste valuable time searching for costly
“specials” to meet your specific power transistor design
requirements. Motorola now has a standard device to fit
nearly every special application . . . with a selection of
over 150 different power transistor types from which to
choose.

You can design equipment with the assurance that
the Motorola power transistor you specify is from the
industry’s most rugged line of transistors. Many of these
devices are available in the “Meg-A-Life” series . . . the
quality assurance program that offers industrial power
transistors with the certified reliability of military units.

Motorola now offers all roundbase (TO-36) and
diamond (TO-3) power transistor types in the “low
silhouette” package for equipment designs where head-
room is at a premium. All Motorola’s TO-36 devices
feature 170 watt power dissipation with 0.5°C per watt
thermal resistance ratings. Motorola TO-3 types, in
addition to proven performance, offer you the most
complete electrical specifications ever given for power
transistors,

Units are available for immediate delivery from
your local Motorola Semiconductor distributor,

14 CIRCLE 14 ON READER SERVICE CARD

TYPES AVAILABLE
2N173-74(A)  2N1099-1100 2N2152-58
2N277-8 2N1358 MP500-506
2N441-3 2N1412 2N2075-82

plus, military types
JAN2N174 USN2N1412
USA2N1358 JAN2N1358M

TYPES AVAILABLE
2N297A 2N1529-60
2N627-30 2N2137-46
2N1011 2N2526-28

2N1359-65

TO-36 package

plus, military types
USA2N297A USA2N1120
USA2N1011 USN2N1165
For complete technical information or applications assistance with any

device type, contact your nearest Motorola District office or write the Tech-
nical Information Department, Motorola Semiconductor Products Inc.

MOTOROLA

Semiconductor Products Inc.
A SUBSIDIARY OF MOTOROLA INC. D-63.047

P. O, BOX 955 « PHOENIX 1, ARIZONA

TO-3 package
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THE

MEDICAL

LASER

BOSTON — Scarcely three years
after its discovery, the laser is
opening up a new area of cancer
research.

This development came into
sharp focus last week at the 2nd
Boston Laser Conference as pre-
liminary data was exchanged, in
some cases for the first time
publicly, on experiments ranging
from laser irradiation of tissue
cultures during cell growth to
treatment of transplanted human
tumors in animals and use of co-
herent light sources to treat skin
growths on humans. The confer-
ence was held at Northeastern
University.

CANCER EXPERIMENTS—These
facts emerged from the session:

e Preliminary data on tissue ir-
radiation indicate unique effects
of laser beams on cell growth in
tissue culture. And in some early
cases, a differential effect on ma-
lignant cells as opposed to healthy
cells has been noted. Work of this
kind is going on at the Pasadena
Foundation for Medical Research
in cooperation with Hughes Air-
craft

® Microbeam irradiation of
single cells by focused laser beams
—typically of 3-micron spot size—
has resulted in destruction of
several chromosomes in a single
cell. This work, in progress at New
York University and reported by
Norman Saks, indicates the pos-
sibility of getting information on
genetics that may be of importance
in cancer studies.

® Laser beams have had de-
structive effects on certain types
of human malignant tumors trans-
planted into hamsters (ELECTRON-
Ics, p 7, July 19). Dr. Paul E. Mec-
Guff of the Tufts-New England
Medical Center will present data on

‘electronics o August 16, 1963

these experiments to the American
College of Surgeons’ meeting in
San Francisco in October.

e Laser beam has been used as
a cauterizing tool on humans, for
treatment of skin growths and
blemishes. Experiments to date,
said Dr. Leon Goldman, of the Uni-
versity of Cincinnati, indicate that
the laser is superior to conventional
cauteries in several respects. It has
resulted in faster, cleaner cures,
without secondary infections. At
the university’s Medical Laser Lab-
oratory, a new center nearing com-
pletion, experiments will include
effects of high-energy and low-
energy beams (above and below 25
joules per square cm) on blood cells,
on bones, and on exposed skin flaps.

EYE TREATMENT—Among other
centers of medical laser research
represented were: the Medical Col-
lege of Virginia, where ocular ra-
diation effects on rabbits are being
investigated; the NYU department
of ophthalmology in cooperation
with TRG Inc.; Roswell Park Me-
morial Institute in Buffalo, and

effects show promise

New Tool for
Cancer Research

Early experiments in lasers’ biological

By THOMAS MAGUIRE, New England Editor

Northeastern University.

Although reports on retinal ir-
radiation were restricted to work
with rabbits, it was indicated that
several research centers including
the Retina Foundation in Boston
are approaching clinical trial of the
laser as a photocoagulator for repair
of detached human retinas. The
session was organized by Gerald
Grosof, of TRG, and NYU.

One of the few reported cases of
laser coagulation of human retinas
was performed at Columbia Pres-
byterian Hospital, New York
(ELECTRONICS, p 7, Jan. 5, 1962).
In an optimistic though cautious re-
port to the American Academy of
Ophthalmology and Otolaryngology
earlier this year, Dr. Charles J.
Campbell and co-workers said the
experiments  “demonstrate the
feasibility and suggest the desir-
ability of producing coagulations of
the retina with a maser.” Work of a
similar nature is in various stages
at other laboratories and medical
centers (ELECTRONICS, p 7, April
12, and p 30, April 19, 1963; p 27,
Jan. 26, 1962).

Pushbutton Telephone Office

REED RELAYS, electronically controlled, comprise a telephone switching
center just placed in public operation at Stuttgart, Germany. The system,
developed by Standard Elektril: Lovenz Aktiengesellschaft, German ITT
affiliate, employs a pushbutton calling set (on desk). Test console and in-
dicators are necessary because errors can no longer be traced visually

[




CLOUDCROFT OBSERVATORY
will be used by Air Force to study
satellite tracking with lasers

GIANT-PULSE laser developed by
Korad creates high-intensity arc in

air

From Flash Guns to Lasers

By HAROLD C. HOOD

Pacific Coast Editor (Los Angeles)

Megapulse lasers now
give photographers all
the light they can use

LLOS ANGELES—With the laser,
the limiting factor for high-speed
photography is no longer the
amount of light on the subject,
but the vulnerability of the sub-
ject to damage from the laser
beam.

This comment by Korad Cor-
poration’s Harvey Schultz at last
week’s Society of Photographic In-
strumentation Engineers sympo-
sium points up the impact of lasers
on photography.

Korad’s system uses a Kerr cell
and polarizer as an optical shut-
ter that can open in 5 X 107 sec-
ond to permit emission of a 50-Mw
pulse from the ruby laser rod.
This pulse is beamed through an-
other ruby rod that amplifies it
to 500 Mw, setting up a correspond-
ing field gradient of roughly 5
Mv/inch. When focused by the lens
shown, the beam causes a field of
100 Mv/inch and forms an arc

HIGH-SPEED framing camera,
shown for first time at SPIE meet-
ing by Electro-Optical Instruments,
8 one-third size of previous models

16

in the air. Quartz crystal or op-
tical glass shatters in this focus
point.

SHOOTING THE MOON—Schultz’
co-author, Arnold Gillmer, said
that high-time-resolution pictures
of the moon may be made possible
in the future by lasers producing
many gigawatts of power in nano-
seconds of pulse-width. Differ-
ential distances on the order of
one foot might be resolved if mul-
tiple reflections don’t interfere.

Other company sources hint that
10 to 50-gigawatt lasers are in
preliminary design and could be
readied for tests in months, with
proper incentives. Principle wave-
length being exploited is 6,943 A&,
although work is proceeding at
10,600 A, 23,600 A, and harmon-
ically created wavelengths in the
blue, green, and ultraviolet re-
gions. Also in development are
microsecond lasers. Another prom-
ising area is photographic studies
of plasma and combustion phe-
nomena, using nanosecond lasers
and Schlieren techniques.

First effort to track a satellite—
an Agena-B—with an integrated
laser-optical system reportedly
will be made later this year from
the Air Force’s Cloudcroft Ob-
servatory in New Mexico. The sys-
tem is expected to push the pres-
ent limit of 40 miles for optical
tracking of satellite-size objects to
600 miles. Resolution will be about
one foot at 100-mile distances.

A 15-inch guide telescope for
tracking and the TRG ruby rang-
ing laser will be strapped to the
side of the 48-inch optical tele-
scope. Westinghouse has developed
the associated optical radar re-
ceiver, There is unofficial pessi-

mism about the compatibility of
the systems being mated.

The site, atop a 9,000-foot moun-
tain, was selected to minimize at-
mosphere interference and will
probably be the location of much
future USAF experimental laser
activity.

SONAR—Harold Edgerton, who
invented much of the gear used in
the Thresher search, posed the
idea that ‘soundhouses’’—ocean-
floor, vlf sonar counterparts of
lighthouses—could play a useful
role in pinpoint ocean navigation
for underwater photography. Ships
would wuse calibrated listening
equipment to determine bearing
and distance from the soundhouse.

A new Perkin-Elmer polarimeter
will monitor torque and calibrate
highly sensitive instrumentation
aboard Navy’'s Flip (Floating In-
strument Platform). The 355-foot
spar buoy will determine phase

Pulses Promise

VERTICAL EDGES of
train, as seen on scope, oscillate
according to input voltage and fre-
quency

signal
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SOUNDHOUSES on ocean floor

are proposed as way to accurately

position underwater cameras

COMPONENTS of Perkin-Elmer
polarimeter for buoy twist meas-
urements

distortion and directional charac-
teristics of sound waves in the
ocean by comparing the output of
transducers on the buoys’ lower
end with data obtained by op-
tically and electronically tracking
distant targets at sea level.
Unless compensated for, twist-
ing of the sausage-shaped hull
distorts readings. The polarimeter
detects twist of 3 seconds of arc.

Simpler Audio

BOSTON—A two-state modulation
system, to be described next week
at WESCON, gives promise of
simplifying design of hi-fi ampli-
fiers, tape recorders d-c¢ current
transformers and other devices.
The technique is a combination of
pulse-duration modulation and fre-
quency modulation.

Prof. Amar G. Bose of the Re-
search Laboratory of Electronics
at MIT, will report on a modulator
that converts an input signal of
varying amplitude and frequency
to a rectangular output signal of
fixed amplitude. The output signal
is generated by a fixed voltage
which switches Dbetween two

electronics o August 16, 1963

WHY MACHLETT OFFERS THREE
COOLING/INSULATION OPTIONS
IN RADAR SWITCH TUBES

ML-8038 ML-8040 ML-8041

Qil cooled ML-8038. Anode dissipation: oil (convection) to
5 kW*; Max. dc Plate Volts, 125 kV; Pulse Cathode Current,
175 amp.; Pulse Power Qutput, to 20 Mw.

Forced air cooled ML-8040. Anode dissipation: forced air
cooled to 10 kW; Max. dc Plate Volts, 60 kV; Pulse Cathode
Current, 175 amp.; Pulse Power Qutput, to 10 Mw.

Water cooled** ML-8041. Anode dissipation: water cooled
to 60 kW; Max. dc Plate Volts, 60 kV; Pulse Cathode Current,
175 amp.; Pulse Power Qutput, to 10 Mw.

TO HELP YOU OPTIMIZE DESIGN, Machlett offers three coaxial
switch tubes (to 125 kV...20 Mw.,.1000 usec Pulse) in
three cooling/insulation options. All tubes are of the same
family: (mu: 120, low inductance, terminal structure;
thoriated-tungsten-cathode). All incorporate internal shield-
ing to assure high voltage stability and achieve low x-radia-
tion yield. All tubes are aged and operated above peak
ratings in Machlett test equipment.

Applications: Radar systems, linear accelerators, klystron
and/or amplitron test equipment. For complete technical
data get our 74-page Hard Pulse Modulator Tube Brochure.
Write: The Machlett Laboratories, Inc., Springdale, Conn,
An affiliate of Raytheon Company.

*Forced oil cooling considerably increases this figure.
**May be operated oil insulated (and not water cooled) to 125 kV.

| G |

electron tube specialist
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New from Sprague !

PERFORMANCE
CHARACTERISTICS
NEVER BEFORE POSSIBLE

o Dissipation factor cut by Y2 for
20 volt and higher ratings!

Higher permissible a-c ripple
currents!

¢ Lower impedance at high frequency!
o Lower leakage currents!

o Better capacitance stability!

e New ratings to 100 vdc!

For complete technical data on Improved
Type 150D Capacitors, write for Engineer-
ing Bulletin 3520E to Technical Literature
Service, Sprague Electric Co., 35 Mar-
shall Street, North Adams, Massachusetts,

SPRAGUE

THE MARK OF RELIABILITY

45C-140:83

Get the Full Story at WESCON Booth 1818-22

CIRCLE 18 ON READER SERVICE CARD !

values. On an oscilloscope, the out-
put wave appears as a train of
rectangles whose vertical edges
oscillate rapidly. The distance
through which the edges move
corresponds to the voltage of the
input signal, and the rate at which
they oscillate corresponds to fre-
quency. The modulating signal can
be recovered by low-pass filtering.

The modulation system uses all
transistors, operating in the
switching mode only, permitting
high-efficiency, low-power opera-
tion, simplicity and light weight.
The technique is said to virtually

eliminate cooling problems in am-
plifier applications. Bose has used
the technique in a d-c to 20-ke
power amplifier and d-c to 300-cps
tape recorder.

Among other uses to which the
modulator can be adopted are: a
d-c power system for aircraft and
spacecraft in transformer and
voltage regulator functions would
be combined, nonlinear control
systems; and temperature control
in which high-speed switching
would smooth out variations and
provide improved temperature
stability.

Sea Drone Snares Capsules

Retrieval plane uses
radio-controlled boat

to make sea rescue

CHICAGO—Air Force is testing a
new system — a radio-controlled,
skydiving boat—to retrieve from
the ocean objects such as reentered
Samos space capsules. Developed
by Cook Technological Center, Mor-
ton Grove, IJl., the craft sets up the
object for retrieval by snatch hooks
dangling from the mother craft.

The procedure, as numbered in
the illustration, is:

e Circling mother plane releases
the chute-lowered boat (1, 2, 3) and,
maneuvers the outboard electric
motor that propels it to the target.
Target could be equipped with a
radio beacon for automatic homing
(4, 5)

e Electronic console aboard the
mother plane fires a snare line
from a drogue gun aboard the boat,
activates a winch to haul the tar-

—

. LT, ’f"‘mr_

RETRIEVAL sequence. Numbered
steps are explained in text

get in and collects parachute lines
into a box for cutoff (6, T)

® Radio signals then trigger a
five-barreled mortar that projects
a capture net over the target. An-
other signal orders the boat to draw
back, closing the net by tightening
a drawstring (8, 9)

e Springs and gas pressure mech-
anisms aboard the boat are remotely
activated to erect a pickup mast
topped by a hook. Recovery-net line
is attached to hook (10)

e Lowering trapeze pickup gear,
the plane flies low over the boat to
engage the hook and pull up the
net line and target (11, 12).

A spare mast, equipped with a
load transfer mechanism—in case
the first mast is damaged by the
first pass—can be used for second
try, or to reclaim the boat.

BOAT is docked after unmanned
test run on Lake Michigan. Pickup
masts are on either side of net-
firing mortar



MEETINGS AHEAD

WESTERN ELECTRONICS SHOW AND CON-
FERENCE, WEMA, IEEE; Cow Palace
San Francisco, Calif., August 20-23.

DATA PROCESSING NATIONAL CONFER-
ENCE & EXHIBITION, Association for
Computing Machinery; Denver Hil-
ton Hotel, Denver, Colo., Aug. 27-30.

AUTOMATIC CONTROL INTERNATIONAL
CONGRESS, International Federation
of Automatic Control; Basle, Swit-
zerland, Aug. 27-Sept. 4.

EFFECTS OF SATELLITE OBSERVATION
MEETING, Hoover Institution on War
etc. and Sylvania Products Inc.;
Stanford University, Sept. 4-6.

MILITARY ELECTRONICS NATIONAL CON-
FERENCE, I1EEE-PTGMIL; Shoreham
Hotel, Washington, D. C., Sept. 9-11.

ELECTRICAL INSULATION CONFERENCE,
IEEE, NEMA; Conrad-Hilton Hotel,
Chicago, Sept. 10-14.

JOINT ENGINEERING MANAGEMENT CON-
FERENCE, 1EEE, ASME; Biltmore Ho-
tel, Los Angeles, Sept. 12-13.

INTERNATIONAL ASSOCIATION FOR ANA-
LOG COMPUTING, AIcA; Brighton Col-
lege of Technology, Lewes Rd.,
Brighton, England, Sept. 14-18.

INDUSTRIAL ELECTRONICS ANNUAL CON-
FERENCE, IEEE, I1SA; Michigan State

University, East Lansing, Mich.,
Sept. 18-19.
NATIONAL POWER CONFERENCE, IEEE,
ASME; Netherland-Hilton Hotel,

Cincinnati, Ohio, Sept. 22-25.

INTERNATIONAL TELEMETERING CONFER-
ENCE, IEE, IEEE, ISA, ARS, IAS; Lon-
don, England, Sept. 24-27.

PHYSICS OF FAILURE IN ELECTRONICS
SYMPOSIUM, Armour Research Foun-
dation and Rome Air Development
Center, Illinois Institute of Tech-
nology, Chicago, Sept. 25-26.

ELECTROCHEMICAL SOCIETY FALL MEET-
ING, ECS; New Yorker Hotel, New
York, Sept. 29-Oct. 3.

CANADIAN ELECTRONICS CONFERENCE,
IEE REGION 7; Automotive Bldg.,
Toronto, Ont., Canada, Sept. 30-
Oct. 2.

SPACE ELECTRONICS NATIONAL SYM-
POSIUM, IEEE-PTG-SET. Fontainbleu
Hotel, Miami Beach, Fla., Oct. 1-3.

ADVANCE REPORT

INTERNATIONAL SOLID-STATE CIRCUITS CON-
FERENCE, IEEE, University of Pennsyl-
vania,; Philadelphia, Feb. 19-21, 1964
Nowv. 1 is deadline for submniitting both
35-word abstract. 300 to 500-word sum-
mary to Howard Parks, program com-
mittee secretary, Martin Co., R & AT
Dept., Mail 683, Baltimore 3, Md. Some
invited topics: circuit design techniques
and developments, integrated circuits,
solid-state data storage, optoelectronics,
cryogenics, maser and laser techniques,
sensors.
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NOW! TRANSMIT LIGHT
IN FLEXIBLE CURVES...

NEW Bausch & Lomb

LIGHT WIRES

Your first low-cost source for production-run incoherent fiber
optics! Out of the “high-priced, laboratory stage” . . . and into your hands
to be designed and engineered into your products and systems as a practical
economical tool. That’s the big news from Bausch & Lomb, leaders in fiber
optics research.* )

Thin glass fibers, each about 15 microns in diameter, are made to transmit
light by a process of total internal reflection. Each fiber is clad in a coating
of lower refractive index than itself . . . bundles of these high optical quality
fibers are clustered together into flexible “wires” . . . the ends are bonded,
ground and polished . . . and you have Bausch & Lomb LicaT WiREs! They
can be specified by known parameters . . . and ordered by diameter and
length . . . to fit your design problem.

LicaT WIRES transmit light and light impulses efficiently around flexi-
ble curves and into inaccessible areas. As flexible as electrical wires, they
can be bent and twisted around corners, harnessed together by butt-contact
splicing and fed through conduits, to move light signals or illumination from
one point to another. Applications in illuminating, signaling, monitoring,
and actuating are virtually unlimited . . . where higher efficiency, reliability,
space reduction, potential fire and explosion, lower cost, and inaccessibility
are design problems,

Write for complete information Catalog D-2045, Bausch & Lomb Incor-
porated, 62344 Bausch Street, Rochester 2, New York,

@ Another Bausch & Lomb first in fiber optics . . .
‘‘The FLEXISCOPE'’ . . . a great new tool for

production and quality control, which transmits
1 from i ible areas. Catalog D-2042

available Zn request, BAUSCH & LOMB

In Canada, write Bausch & Lomb Optical Co., Ltd., Dept. 623, Scientific Instrument Division, 16 Grosvenor St., Toronto 5. Canada
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Through confidence in their reliahility
Avco used Allen-Bradley hot molded resistors

FOR THEIR RECEIVER IN THE FIRST MULTIPLE
COMMAND CONTROL SYSTEM IN A NASA SATELLITE
@ To insure continued reliable performance, despite the
vibration and shock incidental to a missile launching,
Avco Corporation uses Allen-Bradley hot molded resistors
in their command receiver designed for space satellites.
Operating with the receiver is a special Avco decoder,
which activates on-off controls of electronic equipment in
the satellite. Both use only Allen-Bradley Type CB ¥4 watt
hot molded resistors.

Allen-Bradley’s exclusive hot molding process results in
such amazingly uniform characteristics from resistor to
resistor —and from year to year—that long term resistor

performance can be accurately predicted. Furthermore,
there exists no instance on record where an Allen-Bradley
hot molded resistor has failed catastrophically in service.

Just as has been the experience of hundreds and hundreds
of users of Allen-Bradley resistors, you, too, can assure
yourself of the ultimate in resistor performance by specify-
ing standard A-B hot molded resistors—their quality has
not yet been equaled.

For more complete information on the entire line of
Allen-Bradley quality electronic components, please write
for Publication 6024: Allen-Bradley Co., 110 W. Greenfield
Ave., Milwaukee 4, Wis. In Canada: Allen-Bradley Canada
Ltd., Galt, Ont.

ALLEN-BRADLEY HOT MOLDED FIXED RESISTORS are avail-
able in all standard EIA and MIL-R-11 resistance
values and tolerances.

MIL TyPe RC 06

MIL TYPE RC O7

MIL TyPe RC 20

TYPeE EB 1/2 WATT

MIL TyPE RC 32

MIL TYyrE RC 42

Satellite Receiver AD 183114 developed by the Electronics Di-
vision, Avco Corporation, uses A-B Type CB, %4 watt hot molded
resistors. This miniaturized receiver measures 6.3 inches
in diameter, 1.13 inches high, and weighs only 1.5 pounds.

20 CIRCLE 20 ON READER SERVICE CARD

ALLEN-BRADLEY

QUALITY ELECTRONIC COMPONENTS
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AUTHOR Dressel adjusts the fo-
cusing magnetic field on the Torna-
dotron before measuring radiation
output. Two dielectric lenses col-
limate energy into the receiving
antenna

electronics
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LATEST THING IN MICROWAVE

First engineering details,
latest experimental data
and future plans for the

famous Tornadotron

By H. DRESSEL
G. E. WEIBEL

General Telephone &
Electronics Laboratories, Inc.,
Bayside, New York

MANY problems inherent in gen-
erating appreciable microwave
power at millimeter and submil-
limeter wavelengths have already
been discussed.”* The extension of
conventional microwave tube design
to these higher frequencies, al-

though advancing,” * is faced with a
severe power limitation as the out-
put wavelength decreases. One ap-
proach promising to overcome most
of these problems is to apply recent
advances in attaining high mag-
netic fields to millimeter-wave de-
vices. The Tornadotron does just
this. High magnetic fields are used
to convert energy from microwave
to millimeter or shorter wave-
lengths.” The Tornadotron can sup-
ply high pulsed-power output at
these short wavelengths. Experi-
ments conducted on a device of this

(Generator for
One-Millimeter Waves

type operating at frequencies as
high as 290 gigacycles (290 x 10°
cps), indicate somre of the potential
and problems of this approach.
As in other beam-type microwave
tubes, the Tornadotron uses a
Brillouin focused beam to provide
electrons for interaction. In most
conventional microwave tubes, these
electrons are acted upon by r-f
fields during their transit through
the tube. However, in the Tornado-
tron, these electrons periodically
build up a cloud of electrons that
is confined for an extended period,
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NEW PUSH ON THE UNKNOWN

Man’s assault continues on what Charles H. Townes called “the
no man's land” between the microwave region and visible
light. Lasers of many types are moving deep into the near
infrared. Meanwhile microwave tubes are moving up from the
other side of the spectrum. Here are details on a leading con-
tender, the Tornadotron

and then sequentially acted upon by
applied electric and magnetic fields.
This cloud of electrons then acts
as a medium for energy conversion
in a cyclic process.

PRINCIPLES—The cycle of Tor-
nadotron operation is shown in Fig.
1. Only the motions of the electron
cloud are shown. First, electrons
are injected and trapped inside a
chamber. The axial potential distri-
bution in the chamber limits their
longitudinal excursions, and an axial
magnetic field limits their trans-
verse excursions. The charge cloud
is then pumped up to a circular or-
bit by applying an additional radial
electric field at cyclotron frequency
as determined by the axial magnetic
field strength used for confinement.’
(An electron moving at right angles
to a uniform magnetic field will
move in a circular path; the fre-
quency of rotation, called the cyclo-
tron frequency, depends only upon
the magnetic field strength.) After
orbital motion of the cloud has been
established, a high, pulsed magnetic
field is applied. Now the orbit of

(A)

the cloud becomes smaller as does
the cloud cross-section. The cloud
now orbits at a new frequency, one
to two orders of magnitude higher
than before. Considerable energy
in the rotating cloud is now avail-
able for radiation at wavelengths
that depend upon the strength of
the applied magnetic field. Energy
will be radiated because the cloud
motion is equivalent to an array of
dipole radiators. Also, coupling cir-
cuits may be used to selectively ex-
tract energy from the rotating
beam.

Appreciable power output may be
achieved in such a device because
an appreciable amount of energy is
transferred from the pulsed mag-
netic field to the electrons as beta-
tron acceleration. As a consequence,
the energy transferred increases as
output frequency increases. More-
over, performing sequential opera-
tions upon many electrons as a
small, well-defined unit results in
coherent radiation in which the
power output is proportional to the
square of the number of participat-
ing electrons.

(8) (C)

TUBE—Realization of an actual
Tornadotron tube depends on con-
struction techniques that will per-
mit operation in a rapidly changing -
high magnetic field. The initial
tube design is for operation with
pulsed fields up to 100 kilogauss.
The tube components are shown in
Fig. 2. From bottom to top they
are the gun-header assembly, the
tube envelope including the beam-
injection electrodes, the confinement
chamber and the outer r-f shield for
the chamber.

The electron gun provides a con-
verging flow of electrons, and, be-
ing located an appreciable distance
from the pulsed magnetic field, is
constructed using conventional tech-
niques. The remaining parts must
be made to withstand the effects of
the high rate of change in the mag-
netic field. Electrodes and r-f sur-
faces are deposited as patterns of
thin gold and silver coatings on
glass forms. Patterns are photo-
etched in the coatings, and form
the proper potential surfaces while
preventing the flow of large eddy
currents during the rise and col-

(D) (E)

STEPS in Tornadotron operation: trapping a cloud of electrons (A); pumping at cyclotron frequency (B and C); high
magnetic field pulsing (D); radiation (E)—Fig. 1

22
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TORNADOTRON tube components; inset shows graphite electrodes—Fig. 2

COIL PAIR for generating 100-kilogauss mag netic field: assembly (left), incasement (right)
provides increased mechanical strength and elec trical insulation of coils—Fig. 8

lapse of the pulsed magnetic field.
The same technique has been used
for parts located in areas subjected
to significant fringing fields of the
pulsed coils. Apertured electrodes
subjected to electron bombardment
are made of graphite, similarly pat-
terned (Fig. 2 inset).

The confinement chamber pro-
vides the electric potentials for
trapping as well as for pumping
at cyclotron frequency. Windows
in the conducting surfaces of the
chamber permit the outward flow
of radiation. The shield reduces
the pumping power lost by radia-
tion. Pumping power, at S-band,
is inductively coupled to the cham-
ber by a reentrant thimble in the
glass envelope at the collector end
of the tube. Tubes with these fea-
tures have withstood continued cy-

electronics ¢ August 16, 1963

cling to fields of over 100 kilogauss
with no deleterious effects.

MAGNETIC FIELD—A steady fo-
cusing field of 1,000 gauss is re-
quired to confine the electron cloud.
This field is produced by two U-
shaped permanent magnets. The
pulsed magnetic field concentrated
at the confining chamber of the
tube has a half-sinewave variation
with time. The peak value of mag-
netic field is reached in about 5
microseconds. The field is created
by two single-turn coils® arranged
series-aiding in the form of a Helm-
holtz coil pair. This arrangement
generates a uniform field with an
unimpeded exit for radiation from
the tube window. The coils require
about 200,000 amperes to produce
a peak field of 100 kilogauss. Field

uniformity over a cylinder of about
0.8 inch diameter by 0.5 inch long
is within about 2 percent.

The energy for the coil pair
shown in Fig. 3 is supplied from a
bank of eight storage capacitors,
each with a nominal rating of 15
microfarads. These capacitors are
connected in parallel and charged to
about 7.5 kilovolts for a field of 100
kilogauss. The capacitors are then
discharged through two ignitrons
operating in parallel sending cur-
rent through the coils. A minimum
number of mechanical joints was
used in forming the high-current
circuits in certain areas because of
the impact forces created by high
pressures during pulsing of the
field. An additional pair of igni-
trons in the circuit permits damp-
ing of the oscillation energy after
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TORNADOTRON|
CIRCUITS

BLOCKING SWITCH

DAMPING
RESISTOR

VARIABLE BLOCKING THYRATRON DAMPING
DELAY 0sC IGNITRON

CHARGING CAPACITOR
SUPPLY BANK

TIMING CIRCUITS for the pulsed, high magnetic field—Fig. &

the current in the coil has reached
its maximum value. This extends
the life of the ignitrons and capaci-
tors in the circuit, and also reduces
the duration of mechanical stress
on the coil.

Timing generators coordinate the
sequence of events occurring in the
tube. Repetition of all phases of
operation, with the exception of
high-field pulsing, occur at 60 cps.
The triggering circuit for the high
magnetic field is armed manually;
thereafter, actual firing occurs at
the proper time in the first subse-
quent cycle of operation. A block
diagram of the field synchronizing
circuit is shown in Fig. 4.

DETECTION—The rest of the ex-
perimental setup consists of equip-

24

ment to collect and measure the r-f
output. Initially, dielectric lenses
collimated the r-f energy and then
focused it onto a suitable detector.
The lenses were subsequently re-
placed by a length of dielectric
waveguide, made of Teflon, which
is simpler to adjust and more effi-
cient in operation. This system
(Fig. 5) has been found by GT&E
to be satisfactory over the wide
range of frequencies measured.
Components in the detection cir-
cuit, particularly the detector
mounts and crystals, have to meet
stringent requirements in response
capability to short r-f bursts and
wideband operation. The entire de-
tection system also requires shield-
ing to reduce the pickup of spurious
signals originating in the high-

DIELECTRIC WAVEGUIDE ,TEFLON

N HORN AND DETECTOR

TORNADOTRON detection system—Fig. 5

energy switching circuits.

Operation of the experimental
Tornadotron tube has been carried
out to peak magnetic-field strengths
beyond 100 kilogauss. Microwave
output has been found in ranges
covering much of the spectrum
from 16 to 290 Ge. The experi-
mental evidence accumulated thus
far shows that the motion of the
electron cloud as a unit is main-
tained during the magnetic field
pulse, confirming the basic physical
concept behind this device.

Only part of the available energy
in the orbiting cloud has been ex-
tracted in experiments so far, as
shown by continued radiation dur-
ing the collapse of the magnetic
field. Qutput appears at many fre-
quencies during the period of mag-
netic field rise; the nature of the
output spectrum is a function of
operating conditions; examples are
seen in Fig. 6 for differing peak
magnetic fields. This characteristic
is due to the modal properties of the
circuit surrounding the orbiting
cloud. Excitation of resonant modes
in the structure of conducting sur-
faces surrounding the cloud leads to
the frequency-selective enhance-
ment of the output. The generation
of harmonic output, as might be ex-
pected, was also noted at several fre-
quencies with evidence of output at
a frequency corresponding to twice
the frequency of cloud motion. Tests
were run at many peak fields (and
frequencies) to observe the effects
of changes in operating parameters.
These tests were possible since the
device is tunable by changing the
value of the peak magnetic field.

Power output levels obtained with

RADIATION CHAMBER
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the experimental tube range from
100 milliwatts around 30 Ge, to
fractions of a milliwatt at frequen-
cies approaching 300 Ge. These
results are not considered indicative
of the ultimate capability of the de-
vice for several reasons. In the
present tube, designed primarily for
demonstrating device feasibility,
the trapping of electrons, the cyclo-
tron pumping and the extraction of
r-f energy are all performed under
conditions far from optimum. A
single chamber is used for the en-
tire cycle of operation, and the de-
sign of this important part of the
tube had therefore to incorporate
many compromises.

FUTURE—A more advanced de-
sign of the electron trapping region

TUNING a millimeter-wave detector mount to measure radiation. Output
from the Tornadotron is through a dielectric waveguide

OUTPUT SPECTRA examples— Fig. 6

is expected to result in more per-
fectly confined clouds of higher den-
sity and a more uniform cyclotron
pumping field, allowing the pump-
ing to larger orbit radii. This is
expected to result in greatly in-
creased energy storage in the swirl-
ing pencil beam. Perhaps even more
significant improvements can be ex-
pected from a more sophisticated
design of the magnetic pulsing
chamber. By using structures capa-
ble of supporting resonant modes
with suitable field patterns and Q
values, selective extraction of en-
ergy can be achieved at a desired
frequency, while other interactions
can be suppressed, depending on the
symmetry of the pattern and the
location of the electron orbit. Un-
der such conditions the output

would be nearly monochromatic, and
the energy stored in the pencil beam
could be released with high effi-
ciency while other modes are largely
suppressed.

Finally, it should be mentioned
that the amount of energy required
to produce the pulsed high magnetic
field could be reduced significantly
by employing field concentrators,
and the use of pulse-shaping net-
works would permit operation of
the tube under more suitable puls-
ing conditions than those prevail-
ing in the experiments.

The research reported here was
partially supported by the Aeronau-
tical Systems Division, Air Force
Systems Command, Wright-Patter-
son Air Force Base, Ohio, under
contract No. AF33(616)-7507,
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FOR DETECTING
homes,

areas, passive infrared has impor-
tant advantages.

26

IMMUNE TO
COUNTERMEASURES

Infrared System

Simple, economical detector uses motion of the intruder to chop the signal.

A range of 100 feet is easily obtained, even for outside surveillance in rain

intruders in systems—ultrasonic, doppler,

businesses, and classified

Most all other

CIRCUIT and detector cell with dome (left) and complete detector with
batteries. Housing is larger than needed

+7.5
+12

2N835 OR

)2'“929 2NI768

—-12

MOST OF THE circuit gain comes from the darlington transistor. High
negative feedback provides stability—Fig. 1

MOUNTING
FLANGE
(ALUMINUM)

IR CELLY

()

SIMPLE PbS cell (A) gives satisfactory performance but sensitivity can
be increased by electrode design (B). Cover for detector cell (C) has
etched lines to chop the signal—Fig. 2

pactitance or inductance change—
need a transmitter, which, though
small and of minute power, is easily

detectable and therefore a target
for countermeasures. Also, har-
monics can create spurious triggers
and interfere with other equipment.
In a passive infrared detection
system, the intruder himself is the
transmitter, as all objects above
absolute zero radiate electromag-
netic energy. The temperature of
human blood, 98.6 F, represents a
wavelength of approximately 9.3
microns, which is readily detected
by a photoconductive cell. The de-
tector shown in the photographs has
no moving parts, a volume of about
two cubic inches, and a drain of less
than ten milliamperes; a small bat-
tery or power supply adds another
two cubic inches while the alarm
or display is a separate device.
The optics were designed for an
indium antimonide cell, but an inex-
pensive lead sulphide unit also
works well. Omnidirectional sur-
viellance is obtained with the cy-
lindrical dome; etched lines on the
dome chop the signal as the in-
truder moves across detector field.

OPTICS—As a limited range is de-
sirable, receiver sensitivity can be
low. Cell optics consist simply of
an ir dome with grid lines and three
dielectric films on the inside of the
dome for ir filtering. Range is ap-
proximately 50 feet but may be in-
creased to compensate for fog or
rain in outside installations.

The ir spectrum of interest in
detecting people and animals ex-
tends from 2.3 microns (ux) (filter
cutoff) to 11 u. Although PbS cell
response is nil for 5-x and longer
wavelengths, enough energy is pro-
vided by spectral distribution to
give a usable signal in the cell re-
sponse range. Also, the target is not
a black body and the radiating sur-
faces of skin and clothes vary in
efficiency. Response of the room-
temperature cell at its peak (2.45
#) is down about 1,000 times with
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Detects Intruders

respect to a black body at 9.3
(W)/Wimax, W in watts) but response
at 3-p is still ¥ of maximum and
the available signal is ten times
stronger at this point. Net loss at
3-u is therefore 54 db, which is
satisfactory with a modern PbS cell.
About 0.1 percent of the energy
from a 93-u target is available as
signal.

AMBIENT EFFECTS—Intruder
temperature differs from ambient
and clothing will be cooler than
skin; if face and hands are covered,
a response to about 80 F or 9% mi-
crons will be required. On cold
days, this could become 30 F or 10}
u#. An intruder moving at one foot
per second 10 feet away would gen-
erate 6.25 cps with a 4 inch cir-
cumference dome etched with 100
lines per inch. The number of lines
per inch can vary from about 25
to 400.

No preamp bootstrapping is
necessary to raise receiver input
impedance, Fig. 1, and negative
feedback gives high stability. Av-
erage dark resistance of a PbS cell
will vary from about 100,000 ochms
to 2 megohms or more, so a reason-
ably good input match is mandatory
to avoid further losses. Because of
the low signal frequencies, all
stages are directly coupled. Tuned
stages are not possible so high qual-
ity components with low leakage
currents were used. Sensitivity,
while only fair by the standards of
larger equipment, is adequate. The
output signal current, at all antici-
pated frequencies, is designed to
trigger a 2-ma relay or fire a sili-
con switch.

FALSE ALARMS—Many improve-
ments could be made to meet special
requirements. Assuming the grid-
line or automatic scan feature is
retained, positioning data could be
obtained from multiple cells, each
individually collimated, with either
a time-sharing switch or separate
receivers. In a larger receiver,
range-gating and noise-gating could
be added, together with frequency
multipliers that would simplify de-
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sign and reduce cost. To prevent
false alarms in outdoor operation
from falling snow or blowing leaves,
a spectral cut-off above about 10 u
could be obtained with a fourth in-
terference filter. This would, how-
ever, be marginal on relatively
warm items such as leaves or dust.

The PbS cell used, Fig. 2, was
designed with lowest possible re-
sistance consistent with high sensi-
tivity. Uncooled dark resistance of
the cell was 97,000 ohms and ampli-
fier input impedance at 100 cps was
approximately 115,000 ohms, Gold
electrode leads were used in the cell,
which contained two circular elec-
trodes sublimed in an evacuated en-
velope of arsenic trisulfide (As,S,).
This material was also used for the
ir dome. It has a spectral transmis-
sion of almost 60 percent (for 2
mm thickness) at the maximum
required wavelength of 11 microns
and can be machined easily.

INSB CELLS—Detector cells of
the PEM (photoelectromagnetic)
type of indium antimonide may also
be used uncooled, and improve per-
formance by about 100 percent,
since response peaks at over 6.
Relative sensitivity is lower than
PbS by approximately 2.2 orders of
magnitude, but the signal energy
from a human target to an InSb cell
is more than a hundred times
greater. The low impedance of the
PEM InSb cell (80 to 200 ohms)
is also attractive but its price of up
to $100 (against $10 to $25 for
commercial PbS types) is unsuited
to small home or business alarm
installations, although satisfactory
for military, bank and similar se-
curity applications.

To reduce false alarms from

By W. E. OSBORNE, staff Scientist,

Gilfillan Corp., Los Angeles, Calif.

blowing objects in outside areas,
horizontal etched lines on a second
ir dome can feed another cell and a
second MHM 1101 transistor. The
amplified signal is rectified to place
a holding bias on the main receiver.
Objects blowing or falling in within
about 45 degrees of vertical activate
this hold, and prevent about 70 per-
cent of false alarms.

RAIN—Heavy rain (from 0.1 to
2 inches per hr) over a detection
path of 20 meters cuts down the
signal to 0.152 percent of the orig-
inal. At 9.3 microns, the energy
radiated by a human being ne-
glecting clothing is approximately 5
X 107 watt per cm’. Assuming one
square meter for total skin area, ir
radiation is 500 watts total. Esti-
mating an attenuation factor of 20
for further scattering, 100 for cloth-
ing (with consequent shift in wave-
length), and 1,000 for spectral dis-
tribution losses, noise level at the
receiver is 2.5 x 10° watt per cm®
for a target at 20 meters. With a
signal to noise ratio of 2 to 1, re-
quired receiver sensitivity is 5 X
10~ watt per cm? which is low by
normal standards.

No optical gain is presently used
in the receiver (although it could
be introduced) and thus represents
a large loss. While the sensitivity
with optics is approximately 1 X
10™ watt per cm® (D* of 2 X
10"), the level without is nearer 7 X
10~ watt per em’. This still gives
adequate sensitivity for operation
in rain of up to 100 feet or more.
Cooling the detector cell with CO,
would give an additional gain factor
of 200, which includes the addi-
tional signal available from ex-
tended wave-length response.

LET INFRARED DO IT

We are all walking infrared transmitters, operating at about
500 watts and transmitting on a wavelength of about 9.3 microns.
This could be bad news to burglars, spies and curiosity seekers,
if the victims of their activities have an infrared intruder alarm
system. Even a simple system can be effective
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NORMALLY, it is difficult to drive low-impedance
loads from a Schmitt trigger, due to the relatively
high output impedance associated with common-
emitter-connected transistors. In a coaxial-cable
driving application, it was necessary to shape the
incoming signal and drive a high capacitance cable
with a good rise time and a minimum of components.
A new form of trigger circuit had to be developed to
conform with the requirements. Although the new
circuit is derived from the Schmitt trigger, it has
important differences. These are: lower output im-
pedance, fewer basic components and continuous con-
duction of the output transistor.

Figures 1A and 1C compare the conventional
Schmitt circuit with the new trigger circuit. Both
circuits perform the same function, except for the
difference in output impedances. The more conven-
tional way of reducing the output impedance of a
Schmitt trigger would be the addition of an emitter
follower as shown in Fig. 1B. This has the disad-
vantage of a third transistor and increased drain on
the power supply.

CIRCUIT APPROACH—The new approach (Fig.
1C) eliminates the extra emitter follower, incorporat-
ing it into the original Schmitt circuit. The output
is taken from the emitter of Q.. Since there is no
impedance in the collector of Q,, the transistor per-
forms as a conventional emitter follower. The cir-
cuit is bistable and regenerative switching between
states takes place. Since Q. is in the active range of
operation in both stable states, the output impedance
always remains low (about 30 ohms) and does not
vary appreciably throughout the different parts of

APPLICATIONS

This d-c trigger circuit can be used to drive loads such
as high-capacitance coaxial cables. The low output
impedance of the circuit reduces the distortion of
the output pulse that can be caused by low-imped-
ance loads

the triggering cycle of the circuit.

The input and output waveforms of the new trigger
are shown in Fig. 1D and 1E respectively. When the
voltage at the input exceeds the upper trip point
(utp), regenerative switching takes place and the
output voltage drops sharply to its lower level. When
the input voltage swings below the lower trip point
(I1tp), regeneration takes place again and the output
voltage rises to its upper level (note that the circuit
is an inverter).

When the input voltage is below the utp, the emit-
ter of @, is at the utp, which is determined by R., E.
and V... Since the base of Q, is negative with respect
to the emitter of Q,, Q, is cut off. As the input voltage
rises above the utp, the base of Q, becomes forward
biased, bringing @, into the active region. The col-
lector potential of @, starts to drop, dragging the base
of @, with it. The emitter of @, follows its base and
drops Q. emitter potential lower. This has the effect
of further turning on Q.. Regenerative action fol-
lows, until @, is saturated.

When the input voltage drops below the ltp, which

SCHMITT TRIGGER DRIVES

Vour Rz
Q; R
Vourt
SRL
Ry
R3
Vin Vour
4 ‘ Aiez
fe2 RL
UPPER _ _ _
TRIP UPPER { R2
POINT LEVEL Sreati-ap)
LOWER |
TRIP
POINT LOWER
LEVEL R
(D) TIME (E) TIME (F)

CIRCUITS shown are the basic Schmitt trigger (A), Schmitt trigger with emitter follower (B) and new d-c trigger
(C). Input (D) and output (E) of d-c trigger, whose equivalent circuit during regeneration is shown in (F); arrows

show current direction during twrnoff—Fig. 1
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is set by R,, R, and V., @, is brought into the active
region again. The base of @, starts to drop below its
emitter voltage, tending to turn @, off. The collector
potential of Q, starts to rise toward V.., dragging the
Q. base up. The Q, emitter follows its base, raising @,
emitter potential, thus increasing the reverse bias on
Q.. Regeneration occurs, until @, is cut off.

ANALYSIS—The equivalent circuit of the d-c trig-
ger circuit is shown in Fig. 1F during regeneration.
To determine that regeneration does occur, and the
relationship of the parameters for switching action,
the feedback loop is broken at point X. For regenera-
tion, the gain around the feedback loop has to be at
least one. Therefore, if Ai., on one side of the break
is equated to Ai., on the other side, the relationship
of the parameters for regeneration can be deter-
mined.

After making a few simplifying assumptions and
then using conventional circuit analysis techniques,
the equations around the loop reduce to

~ Ain Ry Ri Ry,
R (B + R/(8 + D[R + Rl

Equation 1 defines the circuit completely for regen-
eration.

To start the design, the following has to be speci-
fied: load resistance R,, supply V.., the utp, the source
resistance R, and the output voltage swing. The sum
of R, and R, should be smaller than R,, to reduce the
dependence of R, on R,. Resistor R, should be as
small as consistent with the switching requirements
as expressed in Eq. 1 to keep the upper level of the
output voltage as close to V.. as possible.

Aiel = (l)

During switching, @, is in the common-base con-
figuration, since the feedback is applied to the emit-
ter. Capacitor C, has to supply the overdrive current
needed to speed up switching time. If C, has too
large a capacitance, it will cause oscillation, because
of R,. Too small a value may not be effective. The
best way to select C, is to calculate its approximate
value from Eq. 2 and then determine the optimum
value empirically. Thus
_ (Vee— Vea) (N — 1) At

C = "R+ R) (Ve — ) &
where N is the necessary overdrive to switch the
transistor in time At. Capacitor C, should be chosen
as small as possible, since maximum repetition rate
of the trigger depends mainly on the time constant
of C\R..

If source resistance R, is small, the common-base
input impedance of @, is low. Since this input imped-
ance shunts R, to ground, R, has negligible effect on
the output impedance. The output impedance can be
approximated as the parallel combination of R, and
R,/(B. + 1). Since Q, is always in the active region,
this beta remains essentially constant and so does
the output impedance. The output impedance thus
obtained is low, since B, is usually high.

Component values are shown in Fig. 2, while the
significant characteristics are listed in the table. The
output impedance is low (26.6 ohms), while the rise
and fall times of the output are 2.75 usec with a
1,000-ohm resistive load. When the output is loaded
with a 1-uf capacitor, rise time is 100 usec, indicating
the circuit’s ability to drive long coax cables.

Joseph Gaon’s suggestions are gratefully acknowl-
edged.

LOW IMPEDANCE LOADS

+10V This direct-current trigger circuit is similar to that

2N697 >2N697
1K i ouT

o) Vi —Lo.oos $410

75
i

D-C TRIGGER has low-impedance
output—Fig. 2

CIRCUIT CHARACTERISTICS

Voltage Swing. . ......... 8.5v
Upper Trip Point......... 2v

Lower Trip Point......... 1.6 v
Iysteresis. .............. 0.4v
Switching Time. ......... 2.75 usec
Max Rep Freq........... 75 Ke
Output Impedance........ 26.6 ohms

old standby, the Schmitt trigger circuit. But it is
designed for low-output-impedance applications

By GEORGE KLEIN, standard Instrument Corp., New York, N. Y.

4 . E

CRO TRACES show input (top) and output (bottom) of
d-c trigger circuit. Output risetime is 90 usec; output is

loaded with a 1-uf capacitor
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REMOVING THE BOTTLENECKS

Computers and humans communicate in such radically different
ways that problems arise when they have to communicate with
each other. A question about Joe Doe’s pay increase must be
translated to punched card before the computer can under-
stand it, and then the process has to be reversed before Joe
Doe sees whether he can afford a down-payment on a new car.
If he could talk directly to the computer the translating processes
could be automated, eliminating card-punching.

Divot is a prototype of such a translating machine

Now a Talking Computer Answers

Voice system can be tied in with digital computer to give verbal results of

are picked-off according to a digital code. Fifty simultaneous messages up to 13

By L. H. LEE and R. B. MULVANY, IBM Advanced Systems Development Division, San Jose, California

MANY BUSINESSES would wel-
come peripheral computer equip-
ment with voice output in response
to simple problems, instead of print-
ing the answer on punched-tape.
The production manager could have
his query about stock level ans-
wered directly at his desk tele-
phone, instead of waiting for the
printed answer to arrive by messen-
ger. Credit and stock-quotation

DRUM MESSAGE
HEAD CONTROL
SELECT

PANEL

ORUM
MARK

DRUM
MARK

DRUM DIGITAL
MARK C ER

COUNTER 5 TOR

services, too, could offer clients
more efficient response to queries
if the computer answered questions
directly. One such system, called
DIVOT for digital-to-voice trans-
lator is being developed by IBM at
San Jose, California. Promising
divot applications are characterized
by relatively short messages,
vocabuiaries limited to a few hun-
dred words, and large numbers of

PLAYBACK
AMPL

CURRENT

START

DIGITAL CODE in control panel selects audio words from drum, records
them on tape, then has the sentence played back over telephone
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records that change frequently.

To query the system, an inquirer
dials the address that contains the
program to compose the answer to
his specific request. The program
is read into divot where it controls
the selection of audio signals from
a prerecorded vocabulary and
transfers them at high speed to a
playback buffer. The composed
message is transmitted back to the
inquirer almost immediately. The
process from dialing to reply oc-
curs in a matter of seconds.

Present digital-to-voice trans-
lators generally use a slowly re-
volving vocabulary drum. Digital
data selects and plays back a track
(vocal word) with each revolution
of the drum. A sequence of con-
trrol digits (hence tracks) thus
creates a spoken message. Typi-
cally, units of this type have been
real-time composition systems, re-
sponding to a single inquiry at a
time. Ilowever, by modular exten-
sion using several drums, they can
be made to handle multiple in-
quiries simultaneously. Such sys-
tems generally require a separate
translation channel—consisting of
a character-register, selection-net-
work, amplifier, and possibly a
vocabulary drum—for each inde-
pendent output.

In many applications, dozens,
and sometimes hundreds of inde-
pendent inquiries must be an-
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MODULAR construction of buffer
tape unit permits quick removal for
maintenance. Tape is shown in po-
sition around drive capstan wait-
ing for solenoid to press it against

a drive shaft

Inventory Inquiries

calculations. Spoken words stored on magnetic drum

words long can be assembled and fed to separate telephones

swered simultaneously. In these
applications, real-time systems are
inevitably cumbersome and expen-
sive. Because divot composes mes-
sages at high speed, a single trans-
lation channel can serve many
independent output lines with con-
siderably less hardware.

In the laboratory modc:l of divot,
a single composition channel—con-
sisting of a character register, de-
coder and vocabulary drum—pro-
vides 50 simultaneous outputs
through a message buffer for every
channel. The buffers are two-speed
tape units onto which the indivi-
dual words are assembled at high
speed then played back at low speed.

In the block-diagram (left),
the message control panel is a reg-
ister containing the digital code
for selecting specific sentences
from the vocabulary drum. The
control code can be set up manually
in message control panel; in a com-
puter application the control code
would be generated by the com-
puter in response to an inquiry.

Audio words specified by the
control digits in the message con-
trol panel are read from the vocab-
ulary drum and transferred at
about 150 words per second to a
tape loop traveling at high speed.
When message assembly is com-
plete, the tape loop is slowed to
one-fiftieth of its recording speed,
ready for playback to the inquirer

electronics o August 16, 1963

at normal speech rates.

DIVOT OPERATION—When a
message has been set up in divot’s
message control panel and the start
button is pressed, one of the buf-
fer's tape loops is accelerated to its
higher speed. When a timing mark
on the loop is sensed, the tape-
mark counter registers a ONE, the
erase amplifier is gated on, and
the playback amplifier is gated off.
Six drum marks (three drum revo-
lutions) are now counted by a delay
counter, allowing the tape loop to
reach its stable speed of 200 ips.
A drum-mark counter next registers
a ONE; and the tape-loop record
amplifier is gated on.

Sensing the ONE in the drum-
mark counter, the character reg-
ister releases the first character of
the message-specifying-code to the
drum’s head-selection network and
the first audio word is read. The
audio signal from the drum is am-
plified and then recorded at high
speed on the tape loop.

After half a drum revolution, a
second drum-mark pulse advances
the drum-mark counter to Two. The
character register releases the sec-
ond character set up in the contvol
panel to the drum head-selection
network, and the second word of
the message is read out, amplified,
and recorded on the tape loop . . .
and so on until the entire message

is assembled. When the drum-mark
counter reaches 14, a 13-word mes-
sage has been assembled, and the
record amplifier is gated off.

The timing mark on the tape loop
is sensed a second time when the
tape-loop has completed a revolu-
tion at high speed and the message
has been recorded. The tape-mark
counter now advances to TwoO, the
erase amplifier is gated off, and the
playback amplifier is gated on. The
tape loop is switched from high to
low speed and the message is
played back to the inquirer.

When the timing mark on the
tape loop is sensed a third time, at
the end of playback, the tape-mark
counter is advanced to THREE, the
playback amplifier is gated off, and
the tape loop comes to a stop ready
for another message.

VOCABULARY DRUM-—The lab-
oratory model’s prerecorded vocab-
ulary is stored on an 8-inch-diam-
eter, nickel-cobalt-surfaced drum
equipped with magnetic heads nor-
mally used for digital recording.

The vocabulary to be stored on
the drum is first recorded on mag-
netic tape for ease in editing, then
rerecorded on the vocabulary drum
at 90 rpm. The bandwidth of inter-
est is 300 to 3,000 cps—the typical
telephone bandwidth. Drum storage
is semipermanent; further record-
ing is needed only when the vocab-
ulary must be altered.

Word lengths are 4 sec or § sec.
Each short word is recorded twice
on a single track, long words are
recorded once each on two tracks.
The beginning of one long-word
signal is recorded 180 degrees
round the drum from the beginning
of the other. Thus, any combina-
tion of long and short words can
be assembled without awkward
gaps between words. Words of
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AUTHORS Lee (left) and Mulvany discuss the tape buffer module. Unit
incorporates three magnetic heads, photoelectric tape-mark detector and
solenoid for positioning drive-wheel against fast-or-slow powershafts

three and more lengths can be ac-
commodated by extension of this
technique.

During message composition, the
drum operates at 4,500 rpm (50
times real-time recording speed),
raising the recording bandwidth
from 300-t0-3,000 cps to 15 Kc-to-
150 Ke. Subjective tests of record-
ing on the drum revealed no notice-
able wow, flutter or distortion, and
the audible signal was highly noise
free.

Signals read from the drum are
amplified by three stages of differ-
ential amplification, preempha-
sized and mixed in the correct
amount with the a-c bias signal in
the tape-loop record amplifier. As
a result, head-selection pulse peaks
—about six times greater at the
drum than audio peaks—are re-
duced to negligible levels on the
tape loop.

TWO-SPEED BUFFER — Tape
loops were selected as the most-
efficient means of providing a
multichannel, two-speed audio buf-
fer (photo previous page), on which
the message could be assembled at
high speed from the drum. Tape
transports are modular and can be
removed individually from the
buffer for ease of tape replacement
or maintenance.

To make full use of its single

high-speed translation channel,
divot has independently operable
two-speed  tape-loop transports

equal in number to the ratio of the
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input and output speeds of the buf-
fer. Thus, a complete system with
a message assembly speed of 50
times playback speed requires 50
independently operable tape trans-
ports. The buffer of the laboratory
model can accommodate up to 16
transports, all driven by two com-
mon capstan shafts at the 50:1
speed ratio.

To minimize tape and head wear,
the tape heads were designed to
create an air bearing during high-
speed message assembly. At 200 in.
per sec, the tape operates with
about 60 microinches of air-film
separation from the tape heads.

Tape-loop speed is determined
by a solenoid-controlled moving
pinch pulley, which brings the tape
to bear on either of two continu-
ously rotating (high and low-
speed) capstan shafts. When not
in use the pulley is held in its cen-
tered, or tape-stop position.

A length of aluminized video
splicing tape, serving as the tape
timing mark, reflects light to a
photocell; the resulting signal is
amplified and shaped for logic con-
trol functions.

Uniform tape tension is main-
tained by a vacuum column. The
tape transport of the laboratory
model can accommodate tape loops
from 20 to 80 inches long.

The a-c-bias-and-erase technique
employed has the important ad-
vantage of higher inherent signal-
to-noise ratio; however, disadvan-
tages of the a-c technique which

are acceptable at lower frequencies
grow with higher frequency opera-
tion. These disadvantages include
the expense of fabricating the
heads from thinner laminations to
reduce head losses; higher current,
voltage and power requirements;
increased circuit complexity; and
resonance resulting from head and
stray capacitance.

These disadvantages are not in-
surmountable, but their existence
opened the question of using d-c
for erase and record-bias. When
direct current was employed, voice
quality remained good but signal-
to-noise ratio for sine-wave signals
dropped to 36 db from the 50 db
obtained with a-c bias.

At the tape loop’s 200 in per sec
recording speed, a 5-sec message
consisting for example of fifteen
i-sec words, can be composed and
recorded in 100 milliseconds.
When message assembly is com-
plete, the tape loop is slowed to 4
in, per sec for playback. During
the 5 seconds required for play-
back, 49 other messages are com-
posed on 49 other tape loops. Thus,
with one composing channel, con-
sisting of one character register,
one decoder and one vocabulary
drum, a continuous flow of 50 inde-
pendent messages can be trans-
mitted simultaneously.

PERFORMANCE—Frequency re-
sponse of the laboratory model ex-
tends well beyond the 300 to 3,000-
cps pass band of telephone lines.
The measured s/n ratio was 30 db
and intermodulation distortion
varied between 15 and 20 percent.
Wow introduced by the two-speed
tape transport was 0.05 to 0.15 per-
cent, and flutter 0.2 to 0.3 percent.
The level of performance is the re-
sult of a limited effort and could
be improved.

To evaluate the intelligibility of
divot’s output, 80 nine-word mes-
sages were transmitted over tele-
phone lines to 30 test subjects.
Subjects’ comprehension of tape re-
cordings of messages composed by
divot and the same messages re-
corded directly on tape from live
dictation showed no statistically
significant differences. In both
cases, fewer than one percent of
the messages was reported incor-
rectly by the test subjects, and
error rates per word averaged
about 0.1 percent.
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WIRE

ASSEMBLY

with a

KINGSLEY
Wire and Tube
Marking Machine

Now you can mark each wire or piece of
plastic tubing with its own individual circuit
number..quickly..economically — right in
your own plant!

Cut costs and speed production with the same
machine that has proved so successful in the
aircraft/missile field.

Write for details.

KINGSLEY MACHINES

850 Cahuenga « Hollywood 38, Calif.

See us in Baoth 920 at the WESCON SHOW
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20,000 pounds of
COPPER-CLAD Laminates
NOW in STOCK

We have systematically increased our stock of
Synthane copper-clad laminated plastics. We now
have 20,000 Ibs. of copper-clad sheets, made under
clean room conditions, ready to ship or fabricate
immediately.

Our stock includes both paper phenolic and glass
epoxy grades in a wide variety of laminate and foil
thicknesses.

Standard sheet sizes stocked are 36" x 36", 36 x
42" and 36" x 48"”. Panels cut to your size are
available.

Write for complete information about Synthane
metal-clad laminates, using the coupon below.

SYNTHANE]

CORPORATION l§l OAKS, PENNA,
GlLendale 2-2211 (Area Code 215) TWX 215-666-0589
Synthane-Pacific, 518 W. Garfield Ave., Glendale 4, Calif. TWX 213-240-2104U

| Synthane Corporation, 36 River Rd., Oaks, Pa.

| Gentlemen:

_Pletase send me information about Synthane metal-clad lam-
inates.

Name

Address
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CEl Type 770A & 970A RECEIVERS
for AM, FM, CW and

PULSE

RECEPTION

An outstanding feature of
these receivers is the pulse AGC
circuitry which has a charge time
sufficiently short to permit pulse
widths as narrow as permitted by
the bandwidth selected and as wide
as a square wave, Discharge time
is sufficiently long to permit nor-
mal operation with pulse repetition
rates as low as 50 pps. The loop
gain of the AGC circuitry will hold
the output pulse amplitude within
narrow limits with large RF input
level changes. The pulse handlin
capability and selectable IF band-
widths make these very versatile
instruments.

TYPE 970A RECEIVER

Type of reception... AM, FM, CW or PULSE
CW available on 60kc

bandwidth only

Frequency range......30-300 mc in 2 bands
Band A: 30-90 mc

Band B: 60-300 mc

Noise figure.............Band A: 4.5 db max.
Band B: 7 db max.

Band A and Band B
IF bandwidth 60kc, 300kc and 3 mc

switchable from front panel
Video output .........—.....2 V peak to peak
across 93 load

Video amplifier

response.....................Within 3 db from
20 cps to 2 me

BFQ e Tunable over = 10kc
on 60kc CW operation only
Power......oeeeeee-n. 50/60/400 cps; 115 V;
45 watts, approx.

LY} 2 J— 19x3%2x16 in., rack mounted

TYPE 770A RECEIVER
Type of reception AM, FM, CW or PULSE
CW available on 100kc
bandwidth only
Frequency range... 235-1000 in two bands
Band A: 235-500 mc
Band B: 490-1000 mc
Noise figure ... Band A: 10 db max.

Band B: 12 db max.
Band A and Band B
IF bandwidth 100kc, 500kc and 4 mc
switchable from front panel
Video output ....2 V peak across 932 load
Video amplifier
response ........ Within 3 db from 20 cps

to 3 me
BFO.......o..............Tunable over = 10kc
100kc CW operation only
Power........ccn.... 115 V; 50/60/400 cps;
55 watts, approx.
LIP L I— 19x3%2x16 in., rack mounted
Communication
KHilectronics
Incorporated

4908 HAMPDEN LANE, BETHESDA 14, MD.
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RESEARCH AND DEVELOPMENT

British Develop New VLF Navaid

Using existing stations,
system provides 6,000-mile
navigation range

By DEREK BARLOW
McGraw-Hill World News

LONDON — Radio propagation
studies conducted over the past two
years by the Royal Aircraft Es-
tablishment at Farnborough prove
the feasibility of a VLF naviga-
tion system that provides high-ac-
curacy position indication up to
6,000 miles. Besides its long-
range capability, the system has
other advantages as a commercial
navaid in that it uses existing
VLF transmitters in the 16-to-20-
Kc¢ band, and does not require
special ground equipment. By re-
ceiving a number of stations in
multichannel receivers, the sys-
tem uses redundancy to compute
confidence limits attributable to
its position estimate.

The long-range capability arises

from the excellent propagation
characteristics of VLF continu-
ous-wave transmissions. Pulse
systems such as Loran C are not
practical for long-range VLF
operation since the pulses must be
short enough for reliable separa-
tion of ground and skywaves.

The RAE system measures the
phase of the signal from each
ground station and continuously
compares it with that of an air-
borne high-stability oscillator
(one part in 10°). Tests on a Comet
aircraft used VLF stations GBR
(Rugby) and NAA (Cutler) on
trial runs over the Atlantic and
down to the Mediterranean. In re-
gions where accurate flying was
possible, relative errors between
VLF data and the navigator’s
flight line were less than three
miles.

AIRBORNE EQUIPMENT — The
basic airborne system comprises
only three units: stable oscillator,
multichannel receiver with digital
output, and computer. At the air-
craft’s starting point, the initial

=

Radio Test Chamber for Agena

ONE OF THE LARGEST shielded chambers in the U.S, this new
facility was built by Lockheed Missiles & Space Co. in Sunnyvale, Cali-
fornia for checking out the radio transmitters of an entire Agena satellite
with all its associated gear. It was required becanse the satellite will use
simultaneously five or six telemetry carriers, two radar frequencies, one
or two command frequencics, plus six or more frequencies required by the
payload. The 80 X 60 X 30-ft microwave anechoic chamber will permit
checking out all the satellite’s frequencies without echo or interference
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phase reading from each ground
transmitter is taken as zero ref-
erence. Increments in the air-
craft’s flight are determined from
the continuous phase change oc-
curring between the received in-
puts and the oscillator, measured
by using each receiver channel in
a self-balancing servo system.
The incoming signal’s phase is
compared with the oscillator out-
put; any phase error is digitized
and adjusts countdown circuits
between the oscillator and re-
ceiver to null the error, at the
same time giving an output indica-
tion of the phase difference within
1/20 wavelength,

A stored-program computer
converts the phase readings to
distance - to - transmitter values,
from which a fix is plotted. A fix
is possible with the two concentric
circle intersections of the phase
measurements from two stations.
Using more than two stations in-
troduces redundant data, used to
assess the accuracy of the fix.

An iterative program forms an
initial estimated position, and
then converges the normalized
error between the estimated and
actual phase readings to a mini-
mum by adjusting the initial posi-
tion estimate. Byproduct of this
operation is a compatibility figure
that checks for consistent system
operation, displayed to alert the
pilot of possible phase slips. The
compatibility figure could also be
used to trim the oscillator to mini-
mize constant errors due to oscil-
lator shift.

VLF VARIATION—A major prob-
lem has been countering errors in-
troduced by diurnal variations in
propagation. VLF propagation re-
sembles a waveguide mode,
bounded by the ground and the
ionosphere. Diurnal wandering of
the ionosphere alters propagation
velocity, introducing errors of up
to seven miles between night and
day readings. These errors can be
compensated for with RAE's
Mercury computer.

Still to be resolved are Arctic
path variations, involving long
periods of day and night, and
large differences in local time be-
tween ends of relatively short
great-circle routes.

System display has yet to be de-
veloped. One idea is to feed the
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Sales Engineer, North Atlantic Industries

how to measure in-phase,
quadrature and angle while
sweeping frequency to 100 kc

North Atlantic’s latest addition to the PAV line of Phase Angle Voltmeters* enables
you to make measurements while frequency is varying over half-decades without
recalibration. The VM-301 Broadband Phase Angle Voltmeter* provides complete
coverage from 10 cps to 100 kc, and incorporates plug-in filters to reduce the
effects of harmonics in the range of 50 cps to 10 kc with only 16 sets of filters.
Vibration analysis and servo analysis are only two of the many applications for this
unit, Abndged specnflcatlons are listed below:

Voltage Range ............................................. 1 mv to 300 volts full scale

g,' Voltage ACCUrACY..........cooccumeimemvinniciiiciiiiei, 2% full scale

5; Phase Dial Range..........cccoeuvvevvverenerirvennenns 0° to 90° wnth o 1° resolution ;
.L,' (plus 4 quadrants) f
m Phase ACCUracy............c.ccovecrecereerunenn v it Fieessiisi 600,30 i
i Input Impedance..............cooeveeeeennn.... 10 megohms, 30pyf for all ranges |
£y (signal and reference inputs)

¢l Reference Level Range...........cccceevemerrvecenciriienennnn....0.15 to 130 volits

(i Harmonic Rejection..........ccruocomeviiniiinniiinn ...50 db

i Nulling Sensitivity..........c.ccooveviiiiiiiiiiinnn Iess than 2 mlcrovolts

f, SHZB iz rcnrrsnanorneinsssesenisns o diaOT R SR RS AR 197 x 7" x 10” deep

I L [ A o $1750 00 plus $120 00 per set of fllters
Lm::.::’;:;.:::;:: ENCEIE < ey TR ol

North Atlantic’s sales representative in your area can tell you all about this unit
as well as other Phase Angle Voltmeters* for both production test
and ground support applications. Send for our data sheet today.

*Trademark
NORTH ATLANTIC industries, inc.

TERMINAL DRIVE, PLAINVIEW, L. 1., NEW YORK e OVerbrook 1-8600
See Us At WESCON—Booths 4217 and 4218
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Proof! 1 amp avalanching in less
than 1 nanosecond at 1 megacycle
with TI’'s 7101 Pulse Generator

High amplitude, high rep rate, fast rise/fall times are features of
TI’s Model 7101 Avalanche Pulse Generator. Voltage amplitude is
variable to =50 volts into 50 ohms, rise/fall times are less than one
nanosecond, repetition frequency is variable from 100 cycles to one
megacycle. Ideal for advanced applications such as .
thin-film work, the 7101 furnishes selectable width
pulses by means of plug-in modules from 5 to 100
nanoseconds or by external charge lines. Delay with e
respect to sync pulse is variable from 40 to 400 .
nanoseconds. Like all TI pulse generators, the Model . & ‘@& Qi
7101 is compact, lightweight and portable, extremely =~ :
convenient to use. Circuitry is all solid-state. Write
for complete information.

o]
INDUSTRIAL TEXAS INSTRUMENTS

PRODUCTS
s INCORPORATED

P. 0. BOX 66027 HOUSTON 6, TEXAS

SENSING « RECOROING + TESTING « OIGITIZING INSTRUMENTS
THE INSTRUMENTS OF TEXAS INSTRUMENTS
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HELP YOUR POST OFFICE
TO SERVE YOU BETTER
BY

MAILING EARLY IN THE DAY

NATIONWIDE IMPROVED MAIL SERVICE
PROGRAM

38

flight plan into the computer be-
fore takeoff; any deviation from
the flight plan could then be dis-
played to the pilot as a correction
signal.

The RAE development team
feels the system can provide a
basis for a unified navigation sys-
tem giving the pilot position in
longitude and latitude, an esti-
mate of the position indication
reliability and an estimate of the
individual data reliability from
each unit in the system.

Gas Laser Applied to
Inspecting Large Optics

THE LASER’S highly coherent light
output is being applied by the Per-
kin-Elmer Corporation in Norwalk,
Conn., to production inspection of
large optical items, and evaluation
of thick lenses and prisms.

Using a Twyman-Green type in-
terferometer and a gas-phase laser
as a source of brilliant continuous
light, fringe patterns indicative of
optical homogeneity have been ob-
served in paths as long as 14 inches
in large prisms. Previously, mer-
cury arc lamps were used, which
did not permit inspection of glass
elements thicker than about an inch.

The Perkin-Elmer laser operates
at 6,328A. The narrow red beam is

-

CONTINUOUS WAVE gas laser
in ring mount, foreground, emits
beam passing through interferome-
ter and then reflected through
prism under test, right. Optical
fringes are observed in eyepiece on
interferometer
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Cu clad

10 different copper clad laminates are available
from Formica... paper-phenolics, paper-
epoxies, nylon-phenolics, glass-epoxies. Flame
retardant materials—FR-2, FR-3, FR-4... three
grades accepted by UL for support of current-
carrying parts at temperatures up to 105°C.
Grades with MIL spec properties, NEMA
properties . . . property combinations to meet
any need.

WRITE FOR DATA ON:

Copper clad laminates
Electrical /electronic grades
Mechanical grades
Engraving stock

FORMICA

FORMICA CORPORATION
DEPT. CS-622, CINCINNATI 32, OHIO

subsidiary of industrial plastics
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But only if the decal on the filter ILo®crystal filters can be made with

reads ILo® = New lLo®crystaI filters extremely sharp corners, flat pass-
by Midland are designed by a tech-  bands, quick rise time. Even a good
nique radically different from con- image parameter filter, when it gets
ventional crystal filters, and the going, has rounded corners, falls
biggest advantages show up in the off unsymmetrically, exhibits com.

passband. Compare. s A narrow paratively poor characteristics near

band ILo®crystal filter has B ‘~ the passband. And prices
a typical insertion loss of v" 3 " are comparable., = Mid-
one-half db; a conven- 'f__v o land believes the devel-
tional image parameter ‘f“;'.[/ﬂ/ij opment of ILo® filters
crystal filter loses 3, 4 or ‘ to be the most important

5 db. From the ''no
loss” zero db point to

salec“"iw advance in filter de-

filter provides selectivityl I"

sign in five years.
Wouldn't you like the
facts? Write the world’s

largest manufacturer of

5 db, the conventional
filter provides loss; the ILo®

® And sharp selectivity. crystals and crystalfilters.

n
10
9
8
?
3‘
5
4
3
=72

<

this is an ILo®filter this is not

J/

®

MIDLAND MANUFACTURING COMPANY

3155 FIBERGLAS ROAD ‘ KANSAS CITY 15, KANSAS
_An electronics division of Pacitic Industries, Inc.

Q@
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controlled with a neutral-density
filter and an intensity control. Op-
tical qualities of the tested com-
ponent are indicated by the amount
of parallelism of light fringes ob-
served in the interferometer.

The laser-interferometer system
can check local variations in the in-
dex of refraction or in optical
homogeneity of a single glass com-
ponent or of an entire optical as-
sembly, without using a known or
perfect compensating disc in a com-
parsion light beam as was done
formerly.

Astronaut Sensor System
Aim of Research Program

OPTIMUM IN-FLIGHT physiological
state for aerospace pilots and as-
tronauts can be maintained by feed-
back of data picked off by sensors
attached to the bodies of personnel.
How to combine human reactions
and compensating hardware will be
the subject of a NASA study pro-
gram awarded to Lear Siegler,
Inc., of Santa Monic, Calif. Total
cost of the study, to be monitored
by NASA’s center at Edwards, is
expected to exceed one million dol-
lars.

Named psychophysical informa-
tion acquisition processing and con-
trol system (PIAPACS) it will
sense and record physical functions
of both pilot and vehicle. It is ex-
pected that computer controls, work-
ing on this information, will modify
environment to attain an optimum
condition for pilot effectiveness.

An important point in the pro-
gram is the development and con-
struction of a unique sensor system
that will be mounted in the pilot’s
headgear and suit. It will replace
the present uncomfortable system
of attaching sensors to the pilot by
tapes and internal instruments.

Besides the ultimate control func-
tion, the data provided by the sen-
sors can be recorded and processed
for computer reduction. It can be
immediately displayed to show the
pilot’s psychological and physical
condition from moment to moment.

Flight experiments will be di-
rected by Dr. Eugene B. Konecci,
director of Biotechnology and Hu-
man Research at NASA.
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Cross-section, new metal film trimmer

New infinite resolution trimmer has wire TC

SET IT AND FORGET IT

If you want to trim down to absolute
null, this new 15 ” square Micropot metal
film trimmer gives you infinite resolution
with ultra-low temperature coefficient
comparable to the best wirewound
trimmers. Consider:

INFINITE RESOLUTION to make all your circuit
parameters exact.

LOW TC Temperature coefficient is only 50
ppm/°C nom. (Compare this to other in-
finite resolution trimmers with TC's of 500
and 800 ppm.)

HIGH TEMPERATURE —65°C to 175°C.
HIGH RELIABILITY metal film is deposited
on ceramic substrate, eliminating potential
catastrophic failure inherent in wirewound
trimmers.
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SILVER BRAZED TERMINATIONS — no fine wire
connections.

This Model 2950 metal film trimmer is
designed to meet the requirements of
MIL-R-27208A. It is humidity-proof,
dustproof, and will withstand 2,000 cps
at 20 g's. Ruggedized construction
includes positive wiper positioning,
damage-proof clutch mechanism, and
bondable Teflon leads for the most reli-
able possible sealing.

Now, eyes right for those engineers
who want infinite resolution with unusu-
ally low TC. After scanning these specs,
phone your nearby Borg distributor. Or,
a note to R. K. Johnson, Sales Manager,
will bring you complete data by return
mail.,

BORG

=

ACTUAL SIZES

Resistance values....v..v..... 500 to 20K ohms

Resistance tolerance...oevv.n... venee..=10%
Power rating....1 watt at 70°C, 0 watt at 175°C
Resolution of adjustment ... ...cuvvenens Infinite
Mechanical adjustment........ 25 turns nominal
Temp coefficient of Pot..... 50 ppm/°C nominal
Operating temperature range. . —65to +175°C
Humidity-proof................. MIL-R-27208A

BORG EQUIPMENT

A Division of Amphenol-Borg Electronics Corporation

Jonesville, Wisconsin




SUPPLIES

6206AM

6204AM

6202A

NEW CONSTRUCTION AND
CIRCUIT TECHNIQUES OFFER

LOW COST, HIGH PERFORMANCE,
VERSATILITY

Series 6200 Includes Dual Range Supplies

Now available! A series of 7 models of mechanically
compatible power supplies — 3 of which feature Constant
Voltage/Constant Current circuitry. All are designed as
a “family” in dimensions and styling, and can easily be
used in conjunction with other units of the series,
either in bench or rack combinations.

Any number of units of mixed model numbers can be
“stacked” in Auto-Series up to 300 volts off ground
to obtain output voltages higher than that of one unit,
or to achieve a chain of regulated voltages.

Other features include Auto-Parallel operation, short cir-
cuit proof operation, remote programming, remote sensing,
floating output, front and rear output terminals, silicon
transistor differential amplifier front end,and low series
transistor dissipation. Open end construction makes all
components and adjustments easily accessible. Design em-
bodies epoxy glass laminate printed circuit board. Provi-
sion is made for standard rack mounting in a 3%" height.

Prices start at only $99.00

Write for completely detailed specifications

HARRISON LABORATORIES

A BIVISION OF @ HEWLETT-PACKARD

45 INDUSTRIAL ROAD BERKELEY HEIGHTS, NEW JERSEY
464-1234 Area Code 201 TWX--201-464-2117
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COMPONENTS AND MATERIALS

Cordwood Package Gets New
Tubular Ceramic Capacitors

Monolithic construction
offers improved
volumetric efficiency

By JOE AUER, Manager of

Applications Engineering
Vitramon, Incorporated
Bridgeport, Connecticut

CERAMIC capacitors with vol-
umetric efficiencies of 4.5 pF per
cubic inch and capacitance of 0.01
pF are now being used for cord-
wood packages. Voltage rating is
100-v d-c. Capacitance change is =
15 percent for operating range be-
tween —55 C and 125 C. Leads can
be soldered or welded.

Design and techniques used in
production of these units opened
up the way for ceramic capacitors
having a capacitance considerably
larger than 0.01 xF. Preliminary
designs show volumetric effi-
ciencies slightly over 10 pF per
cubic inch. Both axial and radial
configurations are used. These
units will be shown at WESCON,
August 20 to 23.

Vitramon’s solid-state miniature
capacitors, called V-Lam, were de-
veloped as a result of a market
survey of capacitors needed for
cordwood packaging. The survey
found a void which could be filled
by ceramics. This area has a mar-
ket potential estimated at over a
million dollars a year. The survey

PLATINUM electrode pattern of
ceramic capacitor is formed in al-
ternative layers
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showed that the most sought after
improvements were in areas of vol-
umertic efficiency and reliability.

Test data, compiled by Vitramon
on the 0.01 pxF units showed only
one catastrophic failure in 256,-
000 unit hours of test time at 125
C, and twice the rated voltage.
This corresponds to a maximum
failure rate, at rated voltage, of
less than 0.5 percent per thousand
hours, with 90 percent confidence.

PROPER MATE — Specifications
for the ceramic capacitors were
met by mating a monolithic con-
struction with one of the more
stable high K ceramics. Alternate

AFTER firing, the capacitor body
is precision cut in sections on dia-
mond saw

layers of ceramic and platinum
electrodes are built up in a solid
laminate, see photo. These layers
are molecularly fused and then
molded into a cylindrical form.

The choice of the dielectric
narrowed down to a formulation,
developed by Vitramon, that has
a dielectric constant of 1,700. The
dielectric strength is over 400 volts
per mil. The problem was to
choose an electrode compatible
with the ceramic and its firing
temperature of 2,500 F. Platinum,
while expensive, was found to be
the best material for this purpose.

Experience with ceramic film
thickness of much less than 2 mils
indicated difficulty in producing
a consistent single film. It was
necessary to screen two films for
each layer of dielectric to meet re-

What do you need to know about

PURE FERRIC OXIDES
MAGNETIC IRON OXIDES

Since the final quality of your production
of ferrites and magnetic recording media
depends on the proper use of specialized
iron oxides—you’ll find it mighty helpful to
have the latest, authoritative technical
data describing the physical and chemical
characteristics of these materials. This
information is available to you just for the
asking. Meanwhile, here are the highlights.

PURE FERRIC OXIDES—For the production
of ferrites, both hard and soft, we manu-
facture a complete range of iron oxides
having the required chemical and physical
properties. They are produced in both the
spheroidal and acicular shapes with aver-
age particle diameters from 0.2 to 0.8
microns. Impurities such as soluble salts,
silica, alumina and calcium are at a mini-
mum while Fe,O; assay is 99.54+%. A
Tech Report tabulating complete chemical
analysis, particle shape, particle size dis-
tribution, surface area, etc., of several
types of ferric oxides, hydrated ferric
oxide, and ferroso-ferric oxide is available.

MAGNETIC IRON OXIDES—For magnetic
recording—audio, video, computer, and
instrumentation tapes; memory drums;
cinema film striping; magnetic inks; car-
bon transfers; etc.—we produce special
magnetic iron oxides with a range of con-
trolled magnetic properties. Both the black
ferroso-ferric and brown gamma ferric
oxides are described in a Data Sheet listing
magnetic properties of six grades.

If you have problems involving any of these ma-
terials, please let us go to work for you. We main-
tain fully equipped laboratories for the develop-
ment of new and better inorganic materials,
Write, stating your problem, to C.K. Williamsé&Co.,
Dept. 25, 640 N. 13th St., Easton, Pa.

_WILLIA

R
L COLORS & PIGM

A Subsidiary of Chas. Pfizer & Co., Inc.

E.ST. LOUIS, ILL, - EASTON,PENNA. - EMERYVILLE, CALIF.
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MEASUREMENT

ite-mi

measures: )

MONOCHROMATIC SPECTRUM D\ 0
MEASUREMENT CHROMATIC

LASER GALLIUM SPECTRUM 3.

ARSENIDE

WAVESHAPE et u-m
R
F;?Ie T'llrrr':ee Yes Yes Yes _““ =
Duration
Amplitude
A A G
P;:vrearg(ewans) Yes Yes C om p_a ct ( 10 h g h)
Energy (joules) Yes Yes and l|ghtwe|ght, the

EG&G LITE-MIKE has
built-in controls for
sensitivity and balanc-

*Can be calculated within spectral response capabilities.

—————— RESPONSE RANGE —

1134 035M : I ;
csTaous = g g g g ing of ambient light.
5 § § .% dlual ¢ - Head is swivel-mount-
N a i3 ed for ease of align-
ol @ o] o wl < T = ment with source.
MICRONS - © (-] (-] o o (=] o

SD-100 SILICON
PHOTO-DIODE offers this

unique combination of advantages 4

Rise time: 4 x 10-9 sec: @ 90v
Fall time: 15 x 10-9 sec. @ 90v I

(2) WIDE SPECTRUM 0.35 to 1.13 microns (70% points) /
/
(4) LOW NOISE1 x 10-12 watts « (cps)-¥ ,/: “"

b
(5) WIDE DYNAMIC RANGE O.1 amp to approx. 10-8 amp‘/
¥

|

Applications: receiving equipment for lasers

and injection laser systems; measurements on |
modulator and pulsed light sources; mgasure-

ments of light intensity and wave fo’r’fns, de-

tection of color changes. //

For full information on LITE-MIKES and SD-

100 photo-diodes, contact: Marketing Dept.,

EG&G, 176 Brookline Ave., Boston/15, Mass.

WESCON BOOTHS 4718, 4719

EDGERTON, GERMESHAUSEN & GRIER

1007 BOSTON ¢« LAS VEGAS « SANTA BARBARA

(1) FasT RESPONSE/

(3) HIGH SENSITIVITY 0.25 microamps per mlcrowatt
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LEAD assembly is a gold-plated
Dumet wire, welded to nieckel clip.
Unit is then molded into a cylindri-
cal configuration

liability levels. This led to a mini-
mum dielectric thickness of ap-
proximately 4 mils, resulting in a
very conservative 100-v d-c rating
at 125 C operating temperature.
New units, now planned for pro-
duction, will have minimum di-
electric thickness of approximately
3 mils.

TERMINATIONS — Observations
in weakness of termination in
similar components dictated that
the strength of the termination
must be incorporated in the de-
sign, and must not rely on the case
or encapsulation. Requirements
were met by the terminal design
shown in the photo. Gold-plated
Dumet wire was selected for the
lead material because of its suit-
ability for either soldering or
welding.

Transfer molding epoxy resin
was used for encasing the solid
laminate. Although the initial
capital investment for manufac-
turing the case was substantial,
handling costs are kept to a mini-
mum. This saving is reflected in
lower cost of final unit.

The capacitor body measures
0.280-in by 0.1-in max. The com-
pactness of design, together with
dimensional uniformity require-
ments, made it desirable to choose
transfer molding as the method
for making the case. This assures
uniform protection, and requires
minimum jigging. Minimum set up
time is needed for feeding the
epoxy resin in at a constant rate.

The chemical industry now has
developed a number of new ma-
terials suitable for transfer mold-
ing. It is now possible to select a
material with properties that, will
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One bold stroke kills rejects

One stroke of our matching crimping tool termi-
nates inner conductor, outer braid and insulation
support of this COAXICON* BNC Connector . . .
simultaneously! Once and done and no rejects at
all! Never a reject. Never a faulty connection. Our
precisely engineered tool isolates every possibility
in less than ten seconds. Here's why. All three
points of termination must be perfectly aligned to
each crimping position or the tool will not function.
The patented ratchet control will not release until
the crimping dies have fully bottomed. And the
precisely controlled pressures built into the tool
create identical terminations time after time.

Compare this one stroke method to solder tech-
niques. Compare it to multiple stroke crimping
methods. Point by point, the advantages of the
three-in-one, one stroke crimp are obvious. It's
faster. It’s reliable. Reject loss is nil.

Want other features? Other advantages? Our
COAXICON BNC Connector is fully intermatable
with comparable UG/U series connectors and

electronics o August 16, 1963

available in a wide range of RG/U cable sizes.
Connections are electrically stable. .. deliver
maximum discontinuity at 4,000 megacycles.
Voltage standing wave ratio is 1.12:1. Adapters are
available in all standard types—Right Angle, Tee
and Bulkhead—to meet all your design require-
ments.

And there are more!

Complete information, specifications, test data
... all these are available for our BNC Series and
other COAXICON Connectors for RF applications.
Write today.

Y Trademark of AMP INCORPORATED,

|

I \NDusTRIAL I
saLes |
DIVISION |

A4
INCORPORATED

Harrisburg, Pennsylvania

AMP products and engineering assistance are available through subsidiary companies in: Australia
Canada e England o France o Holland o [taly o Japan o Mexico » West Germany
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EVER SEE
A FIIP-FIOP

6doH-di

NEW DIGITAL TRAINER permits step-by-step assembly and demon-
stration of working digital techniques for intermediate/advanced
teaching. The panel arrangement, controls and indicators are engi-
neered for visual demonstration of circuit design and operation.
The trainer is also an important laboratory tool for proving out

circuitry designs.

Students make functional logic by patch cord connection of cir-
cuit elements. Logical elements can be combined into actual logical
circuits such as shift registers, counters, analog-to-digital converters,
arithmetic units, etc. A digital curriculum providing an equal ratio
of training time between theory and practical application is avail-

able for classroom use of trainer.

For further information write:

Vitro Laboratories,

200 Pleasant Valley Way,

West Orange, New Jersey

Phone: (Area Code 201) REdwood 1-3400

A Division of Vitro Corporation of America
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TYPICAL
MODULE DISTRIBUTION
Flip-Flops. .. .oovvvvviinn 10
AND Gates. . .....covvvnennn 24
ORGates. ...oovvvvnennnnnns 12
Inverters. .. .......coiiveinn. 9
Single Shots. . . ......ovvvnnn. 4
Emitter Followers. . ........... 3
Delay Circvits. . . ............ 3
Diodes. . ......covvnvuiinnn. 8
Pulse Generator.............. 1
OR Comparator. ......oouvnn. 1
Reset Drive...........ccovun. 1
Power Supply......oovviin 1

Vit ro iasorarores

assure immunity to the most
severe environments.

The epoxy used to encase the
laminate does not flow onto the
leads. This is of primary impor-
tance for cordwood construction.
Here it is sometimes necessary to
weld the leads as close to the ca-
pacitor body as possible.

The new capacitors conform to

MIL-C-11015C.

Navy Buys Silicon-
Block Standards

PHOENIX—Eight diode gates have
been accepted as standards for in-
tegrated circuits by Navy’s Bureau
of Ships. These computer Dblocks
will reach industry within the next
few weeks.

The new specs mark a milestone
in the evolution of semiconductor
standards, according to Motorola’s
C. L. Hogan.

The diode-transistor logic (DTL)
blocks—gates, dual inverters and
memory diode clusters—are covered
by MIL-M-23700 (Navy). Circuits
meet 6 nanosecond propagation de-
lay per stage. Blocks were developed
by Univac Division of Sperry Rand
for Navy computer program. Mo~
torola produced the units.

All eight logic circuits meet per-
formance equivalents of semicon-
ductor spec MIL-S-19500, Motorola
says. This spec became the Depart-
ment of Defense Tri-service docu-
ment for transistors and semicon-
ductor diodes. The original standard
was proposed in 1956 as a general
specification for transistors.

Military Calls All
Capacitor Firms

MANUFACTURERS making fixed
dipped mica or fixed paper or plastic
dielectrics are urged to contact the
Defense Electronics Supply Center
for an opportunity to have their
products tested. Components should
meet MIL-C-39001 for the former,
MIL-C-14157C for the latter. Both
specifications are dated June, 1963.

Future awards will be made only
for tested and approved products.

Inquiries should be addressed to
Defense Electronics Supply Center,
attention DESC-EQ, 1507 Wilming-
ton Pike, Qayton, Ohio.
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EWARK

High thermal shock resist-
ance. Glass-to-metal seal,
matched coefficients of ex
panston, and solder-free de-
sign. Diodes have been trans-
ferred from liquid solder to lig-
uid nitrogen with no failures.

Glass-to-plug seal prevents
seal failure resulting from
bending leads too sharply
during assembly.

Improved reliability, Simplic-
ity of design and elimination
of whisker result from solid
thermal-compression bond be-
tween leads and wafer.

High Power Dissipation Capa-
bility. Double plug design
conducts heat from junction.

Glass-passivated wafer for long term stability,

EEWARK

ELECTRONICS
CORPORATION

AUTHORIZED

0l 7 GO0

See these and other new Texas Instruments Products at WESCON, booths 3303-3308
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NEWSLETTER

FEATURING LATE RELEASES FROM TEXAS INSTRUMENTS

New wrzvz // < diodes feature rugged construction

Computer designers can now select from a series of TI silicon diodes
which offer a new high in reliability, power-handling capacity, and stability.

An entirely new concept in diode construction makes it possible for
UNI/G diodes to meet extreme reliability requirements in military com-
puter applications. Recently five different types of UNI/G diodes were
tested according to the requirements of MIL-S-19500/116,/114,/118,/265A
(EL). There were no failures of any parameter of any unit.

UNI/G diodes are presently available in the following types: 1N251;
IN659; 1N660; 1N662; 1N663; 1N914; 1N914A; 1N914B; 1N915; 1N916;
1N916A; 1N916B; 1N917; JAN 1N251; UNS 1N914; USN 1N3064; U/G 625,
626, 627 (electrically identical to 1N625, IN626, IN627); U/G 3064 (elec-
trically identical to the 1N3064); and TI71-75.

New power transistors dissipate 150 watts

TI's new 2N1539 series of germanium-alloy power transistors offers
guaranteed power-dissipation capability of 150-watts — highest available
in the TO-3 diamond package.

This high power capability assures lower junction temperatures and thus
greater reliability. It also permits operation at higher ambient temperatures
without temperature compensation.

A tight 2-to-1 hpg ratio (50 to 100 at three amps) makes these devices
particularly useful for power-amplifier applications requiring critical
stability. Major equipment applications include power supplies, power
regulators, servo and power amplifiers, and peripheral computer gear.

@y plug* carbon-film resistors meet military
requirements at low cost

These new TI precision resistors are ideal for military and commercial
applications calling for the most inexpensive RN55D, RN60D and RN65D
package sizes.

Epoxy-plus resistors are coated with a new double-tough synthetic
sealant by an exclusive TI process that assures extremely high moisture
resistance over the entire operating temperature range.

These new TI units surpass the doubled requirements of characteristic
D, MIL-R-10509 D —handling full load rating at 125°C and double-
wattage rating at 70°C. Epoxy-plus resistors are now immediately available
in a wide range of resistance values.

*Trademarks of Texas Instruments Incorporated.

CHI , ILLINDIS, , MIC
Newerk Elovrorics Corvortiion, NewarucFerousor Elerioonien ., BRAND NEW! 1964
NEWARK INDUSTRIAL

Lflg (110 X0 L O WETED, Area Cone: 313 Phane: Jorden 4.5490
ELECTRONICS
CATALOG NO. 75

GRAND RAPIDS, MICHIGAN,
Newark-Industrial Electronics Corp oy

® 596 descriptive, fully
illustrated pages!

2 S. Division Ave.
Area Code: 616, Phone: GLZ 1411
® Over 70,000 items.
Backed up by over

223 West Madison Street,
Area Code: 213, Phone: ST 2-2944

LDS ANGELES AREA
Newark Electronics Co., inc. vy
4747 W. Centu Blvd
Inglewood, Calif.
Area Code: 213, Phone: OR 8-0441

OENVER 22, COLORADO,
Newark-Denver Electronic
Supply Corporation,

2170 South Grape,

Area Code: 303, Phone: SK 7-3351

CINCINNATI 10, OHIO,
Newark-Herrlinger Electronics Corp.,
112 East Liberty Street,

Area Code: 513, Phone: GA 1.5282
NEW YORK 10, NEW YORK,

Newark-Electronics Center, Inc.
(T1 resistors only) 160 Fifth Avenue,
Area Code: 212, Phone: AL 5-4600

$6,000,000 Industrial
Electronic Inventory!

e Write for your
FREE copy!

21-63-09
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PRODUCTION TECHNIQUES

TERMINAL (WITH GROUNDING}
METAL ANCHORS

STAINLESS STEEL CASE
HEAT RESERVE o~
JACKET )
IRON CL

HEAT ELEMENT

Tlf’\
“\\e\ﬂm TRANSFER

CORK

SLEEVE

COPPER CORE

F
(CUT AwAY) HEATING

ELEMENT.

MILD STEEL CASING ., £

\

) 7
A O", S ~——WOODEN
. : HANDLE

INSULATION

ALUMINUM ANT| -
ROLL BAFFLE

COAXIAL RECEPTACLE
AND WIRE

STAINLESS STEEL TUBE
SHIELD CONDUCTORS

ALUMINUM

T UPPORT.
LENTERSUPEOR SUPPORT TUBE

ZYTEL HANDLE

STAINLESS STEEL HEADER-
HEAT BAFFLE

PROTECTOR=-INSULATOR

IRON CLAD TiP

TABLE I — IRON
CLASSIFICATION

General Classification Watts
Miniature. . ... ............ to 25
Small electrical .. ........... 25-35
Medium electrical . .. ....... 35-45
Large electrical ............. 45-60
Lightduty................. 60-100
Heavy duty...... ......... 100-Up
CONSTRUCTION FEATURES

indicate complexity of iron-tip con-
struction for proper heat supply
to reach work—Fig. 1

Selecting the Right Soldering-Iron and Tip

By H. H. MANKO, aipha Metals, Inc.. Jersey City. N, J.,

Adequate heat content,
shape and conductivity
are paramount factors

IMPORTANT DETAILS are re-
quired to accurately evaluate com-
mercially available soldering iron
and soldering tip combinations.
Thermal characteristics of solder-
ing irons and tips must be carefully

matched to all production jobs,
but many makes and models vary
critically in iron construction,
iron size, and tip materials.

IRON CONSTRUCTION — Good
construction permits optimum
heat energy to be conducted to
working surfaces. Protection for
assembly as well as operator is
provided by proper grounding, as

TABLE II — HEAT CHARACTERISTICS OF TIP METALS

HEAT CONDUCTIVITY Mecasured Specific

Cal/sq cm/em/ Pecrcent of at Heat Per

Metal or Alloy Deg. C/sec* Copper Deg. C Volume
Aluminum. ....... 0.461 50.0 0 0.56
Brass............. 0.204 23.0 0 L.
Copper........... 0.920 100.0 0 0.81
German silver. ... .. 0.070 7.6 0 S
Gold. ............ 0.744 81.0 0 0.60
Iron (19%C).. .... 0.1085 11.8 18 0.82
Nickel............ 0.140 15.2 18 0.92
Silver............ 1.096 120.0 0 0.59
Tantalom......... 0.130 14.0 17 0.60
Tungsten. ........ 0.383 41.5 0 0.62

* Volume heat capacity rather than weight heat capacity is used to compare tips
haviug constant volume but made of different metals

48

R. R. ROSS, IBM Corp., Poughkeepsie, N, Y,

shown in the iron in Fig. 1A.

A brass heat reserve jacket be-
tween sleeve and heating element
increases the metallic mass within
the iron. A bronze heat transfer
sleeve within the heating element
accepts the soldering tip.

A slightly different iron con-
struction is used for miniature
applications. There is little heat
content due to a protector-insulator
used between the heating element
and tip, Fig. 1B. When selecting
small or miniature irons, the over-
all length, weight and shape fac-
tors are of secondary importance
to irons of preferable thermal
characteristies.

TIP MATERIALS—In the past,
most soldering tips were made of
inexpensive copper with good ther-
mal conductivity and high heat
content per unit volume. However,
tin-lead soldering alloys attack and
dissolve copper. Also, the amount
of impurities imparted to a
solder joint by a bare copper tip is
objectionable. Adding tellurium to
copper improves wear and oxida-
tion resistance.

Iron and nickel tips, in spite of
their low conductivity, are wet-
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USED IN ALLEN'S SUPERIOR ELECTRONIC ORGANS

R

QUALITY CO M PO N ENTS at advantageous ;‘;‘)rices

for useful applications in the electronics industry. Write for catalog

Allen electronic components, made primarily for elec-
tronic organs, are finding a growing list of prominent
users in other industries—commercial, scientific and
government.

Allen is widely acknowledged the most respected name
in electronic organs and to maintain this high standard,
Allen manufactures its own configurations in quantity,
under rigid quality control.

Because these components are produced in such
quantity and variety, and are generally in stock, they
represent an advantageous source of supply for other
component users, at moderate prices. Certain unusual
components not made by Allen but used in extremely
large quantities can also be offered at attractive prices.

Write for our catalog, indicating which of the com-
ponents may be of interest to you.

- n -
e Nt
LAY

S
TUNING GOM? OnEtY
|E’A“‘N ALY

Allen Frequency
Source Type C

A moderately priced compact
audio oscillator designed for
applications that do not have
most stringent requirements
for stability in respect to tem-
perature and frequency drift.

o
+REQ \‘fi’? i_l

»

Allen Frequency
Source Type P

A plug-in sine wave oscillator
with standard octal tube base
type connector. A knurled
thumb-type adjustment lo-
cated at top of unit provides
for variable fine adjustment
of frequency *29% of speci-
fied frequency.

Allen Multi-
Contact Relays

Economical and extremely re-
liable in applications involv-
ing a single potential to be
switched to a large number
of circuits simultaneously. In
tests these units showed com-
pletely normal operation after
50 million cycles.

Allen Toroids

Over 150 sizes available from
stock Include Permalloy, Fer-
rite and Powdered iron types.
Inductance and Q measured
at 1 volt 1,000 c.p.s. Induc-
tance tolerance = 2%.

Allen Light
Controlled Relays

A 4-terminal electro-optical
device designed for use as a
relay or remote control ele-
ment, especially valuable
where it is not necessary that
control resistance be zero.
Voltage variations in the input
circuit result in a resistance
variation in the output circuit.

Allen 20-Watt and 50-Watt
Transistorized Amplifiers

Audio-range units utilizing
the latest developments in
solid-state technology. These
high-gain amplifiers are de-
signed to drive speaker sys-
tems from a high-impedance
source,

Allen Organ Company, Macungie, Pa. Phone 215-965-9801

4
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Thomas A. Edison Industries T@i‘\‘}‘]‘
INSTRUMENT DIVISION @}}SOI\L

miniature
meter
recorder

EDISON

OMNICORDER

ELIMINATES METER WATCHING

= A PERMANENT RECORD OF CONTINUOUS MEASUREMENT WITHOUT METER-
WATCHING = ACCURATE MEASUREMENT WITH THE RELIABILITY OF AN ELECTRIC
CLOCK = ELIMINATION OF HUMAN ERROR IN DATA RECORDING = DIRECT PANEL
MOUNT IN NO MORE SPACE THAN A METER ALONE (3%” SQUARE) = THREE
CHART SPEEDS VARIABLE BY SIMPLE SWITCHING = INKLESS — NO LOSS OF
RECORD DURING OPERATION = FOR FURTHER INFORMATION WRITE FOR FREE
CATALOG.

Measures and records AC and DC current, voltage and temperature

e P —————
—
< - T \‘

j1

/T

g ,,'f"/’f ’ .

AL
St

&

' SIMPLE EXTERNAL ADJUSTMENT
Anc o WITHOUT INTERNAL TAMPERING
q [ ] [ ]
electronics inc.

Community Drive, Great Neck, N.Y. = 516 HUnter 7-0500 = TWX 516-466-0235

EXCLUSIVE SUPPLIER TO THE ELECTRONIC INDUSTRY IN U.S.A.

BRANCHES Los Angeles: ARCO CAPACITORS, INC.
1548 So. Robertson Blvd., Los Angeles 35, Calif, ® 213 CRestview 1-1151 m TWX 213-273-4092

Dallas: ARCO ELECTRONICS, INC.
2523 Farrington St,, Dallas 7, Texas ® 214 MEirose 1-0270 w TWX 214-631-5910
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SOLDER AND SOLDERING

In practice, the skilled may se-
lect the right combinations of
soldering iron and tip, but mod-
ern demands for reliability and
quality control require a scien-
tific approach to selection. There
is still little data available to the
engineer for scientific evalua-
tion, says H. H. Manko, whose
book “Solder and Soldering” is
soon to be published by Mc-
Graw-Hill

table and easily tinned. These ma-
terials offer the greatest resist-
ance to erosion with a specific heat
matching that of copper. Iron-clad
copper tips are used in a large per-
centage of modern electric solder-
ing iron tips.

Silver and gold tips have excel-
lent conductivity and low-heat
content properties, but dissolve
readily in molten tin alloy solders.

Brass and other copper-a]]oyx

tips have lower conductivity
characteristics and erode like cop-
per, but at a slightly slower rate.

Nickel-silver tips do not erode
as fast as copper but have very
low conductivity.

Tungsten and tantalum are not
easily wetted and are used as non-
wetted, heat transfer tips for spe-
cial applications.

TIP CONSIDERATIONS-—Guides
for efficient tip selection are:

e Maximum contact of tinned -

areas between tip and work

e Appropriate shape for access
to work; straight or hatchet tips
are available

e Tip taper, short as possible
for good heat transfer; avoid
small cross sections that impede
heat flow

e Short length of tip to mini-
mize wobble and heat path

e Large-diameter shank for
maximum heat transfer between
heating elements and tips

e Proper tip diameter for opti-
mum heat transfer. Turned-down
tips operate at higher tempera-
tures but have lower caloric con-
tent. Larger diameter tips operate
at lower temperatures, but have
greater heat reserves.

Avgust 16, 1963 o electronics



It stands
alone

You can’t buy HYDRAZINE.
ACTIVATED FLUX®* or Core
Solder under any other brand
name. Fairmount is the sole
producer.
Hydrazine-Activated Flux and
Core Solder offers an
exclusive combination of
advantages:
® High wetting properties
for good ‘“’bite.
® Non-corrosive connections.
® Residues removed by
heating or water rinse,

® No change on aging.

l-'...'.um‘?“.!ﬂ

BANyracCTURING c---u'l

L 20
UU?\ 0

These performance characterlsucs were confirmed in a recent
evaluation of leading fluxes used in the fields of printed wiring
and etched cnrcultry

No one flux is best for all purposes. TEST HYDRAZINE
FLUX AND CORE SOLDER FOR YOURSELF. The liquid
permits pre-fluxing, is useful for soft-soldering a wide range of
copper and copper-based alloys. The core solder flows at an
ideal rate, leaves a minimum of soldering residues. Write
for samples of either, or technical literature.

*U.S. Patent No. 2,612,459 and others Fal rm o u nt
CHEMICAL CO., INC,
136 Liberty St., N. Y. 6, N. Y,

CIRCLE 202 ON READER SERVICE CARD

Available only from Fairmount
and its sales agents.

AROUND THE WORLD
IT’'s KEW

MODEL PV-202 MODEL KHE-505

/

MODEL TK-90A

p P

MODEL EW-16

li jl J

MODEL EW-8

KYORITSU ELECTRICAL INST. WORKS, LTD.

NO. 120. NAKANE-CHO, MEGURO-KU, TOKYO, JAPAN
CABLE ADDRESS: **KYORITSUKEIKI TOKYO'*
TEL: (717) 0131-5 - 0151-3
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KINNEY . .. EVERYTHING IN VACUUM

High Vacuum to
5x 107 Torr with
KINNEY Portable High
Vacuum System

Kinney Series KPW Hign
Vacuum Pumping Sys:
tems, in 2", 4", and 6"
sizes, are compact, de-
pendable units engi-
neered to fill a wide range
of applications. They can
be easily moved and
connected to evacuate a
wide variety of systems,

Each unit consists of a mechanical pump, a dif-
fusion pump, roughing and backing valves, liquid
nitrogen or water cooled baffle, high vacuum valve,
and ionization-thermocouple gauge encloséd in a
hammertone grey enamel cabinet topped with a
formica work surface.

------ -- FEATURES —----=-

‘e Rapid Evacuation to 1 x 10-6 torr

o 5x10-7 torr ultimate pressure

o Straight through pumping

o Ultra-high vacuum baffling

« Designed around dependable Kinney components

®°
KINNEY VACUUM DIVISION gi¥ifar st >

Boston, Massachusetts
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CLASSIC JOBS OF MEASUREMENT

A Foreword by
Dr. Walter East

President, Electro Instruments, Inc.

“You name it, we’ll find a way to meas-
ure it,” our brash engineers keep assur-
ing me. I like their spirit, even if it has
been costly to me in the way of expen-
sive dinner bets!

It was with a measuring breakthrough
that Electro Instruments was born. Our
original Stepping Switch Digital Volt-
meter was the first to substitute elec-
tronically driven switches for mechani-
cal needle movement devices. It quickly
proved itself an ideal instrument for
speedier, more accurate, more reliable
measurement—with useful applications
in many industrial operations.

Since that time we have pioneered 19
other electronic “firsts.”

These have lead to ways of refining
many older measuring systems. But,
more important, they have extended the
areas in which our instruments, and our
systems, can serve industry.

The end result for which industry em-
ploys measurement is economy . . . be
it in personnel . . . time . . . materials

. investment. Looking through our
“case histories,” I ran across a number
of outstanding examples of economies
effected by use of Electro Instruments.

I thought we might usefully present
these to industrial engineers, execu-
tives, superintendents, as ideas they
might consider for their own operations.

Many readers, I appreciate, will have
industrial measuring problems quite
different from those cited in the ex-
amples. On this point, I think our engi-
neers are worth re-quoting: “You name
it, we'll find a way to measure it!”

RUMENTS

'y

Electro Instruments’ solid state Digital Multimeters bring greater speed, higher
reliability to many jobs of measurement, and at a lower investment.

Telescoping a job that once required
500 man hours into a 33l%-hour opera-
tion is no mean feat! Yet a system
employing an Electro Instrument Dig-
ital Multimeter accomplished just that
—for one of America’s major space-
craft* companies.

What was involved was the testing of
printed circuit cards. Each of 1000 cards
produced daily by the company had to
be given 32 separate tests for quality.
It took an experienced electronics tech-
nician and inspector 15 to 45 minutes
per card to perform the job.

In the interest of speeding up this
tedious job, experiments with an auto-
matic electronic testing machine were
begun. The eventual solution proved to
be a punched tape system — designed,
incidentally, by one of the company’s
engineers — with an Electro Instru-
ments Digital Multimeter employed as
a key parameter.

Each of the 1000 cards are now given

" the 32 quality tests in less than 2 min-

utes—with results being displayed at the
push of a button! (*Name on request)

E
il

In many biochemical operations, re-
corded profiles are necessary for accu-
rate identification of compounds, and
for purposes of quantitative assay. Used
in connection with newly developed
instruments capable of exciting mole-
cules to a state of phosphorescence,
Electro Instruments X-Y Recorders
have proved a means of producing visual
display of spectra without need for pho-
tographic equipment or processes.

Electro Instruments offers the world’s
most carefully designed X-Y Recorders,

Visit us at Booths 2109-2110 At Wescon!

ELECTRO INSTRUMENTS, INC.

8611 BALBOA AVENUE, SAN DIEGO 12, CALIFORNIA
ELECTRO INTERNATIONAL, INC., ANNAPOLIS, MARYLAND o TRANSFORMER ENGINEERS, SAN GABRIEL, CALIFORNIA
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NEW PRODUCTS

Frequency Generator Produces 500 Watts

Broadband instrument will
operate between 5 kc
and 2 Mc

MARKETED by Macrosonics
Corp., Cartaret, N. J., generator
for sonic and ultrasonic process-
ing has continuously variable
power output between 5,000 cps
and 2 Mec. Called Multisons, the
unit provides acoustic energy den-
sity at a well-defined frequency to
give research engineers a gener-
ator powerful enough to operate
above critical-intensity threshold.
According to the manufacturer,
Multisons is the first 500 watt
generator for sonic and ultrasonic
processing over this wide a fre-
quency range. Moreover, the unit
permits very wide scanning of
the spectrum while maintaining a
constant, reasonable acoustic out-

Iy -1
I (OPTIONAL) :
I
) 1 PHASE POWER
OSCILLATOR —:— PULSER T spLiTTER PREAMPLIFIER ANPLIEIER
1 |
L____-I-—--J
‘ POWER SUPPLY MATCHING
—_17 '— oUTPUT
TRANSFORMER
TRANSDUCER ,E—E

put over its entire range.
Generator is intended for appli-
cations in hydrophone and micro-
phone testing, medical ultrasonics,
biological studies, metals process-
ing, chemical processing, coagula-
tion and emulsification, soldering,
welding and cleaning studies. It
is designed for continuous duty at
maximum output, 125 ohms im-
pedance and requires 111 to 120

volts a-c for primary power. At
500 watts output, the generator
consumes about 20 amps from the
line, and has engineering and de-
sign features including: maxi-
mum operator safety, accidental
start-up impossibility, pro-
grammed automatic start-up se-
quences, instantaneous reset and
fixed tuning.

CIRCLE 301, READER SERVICE CARD

All-Planar SCR’s Have Increased Gain

TYPICAL FORWARD AND REVERSE
ANODE BLOCKING CHARACTERISTICS
FOR PLANAR AND CONVENTIONAL SCR's

CONVEN TIONAL scn'§ -~
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MANUFACTURED by Texas In-
struments, Inc., Dallas, Texas,
new all-planar silicon-control rec-
tifiers are more flexible than con-
ventional devices produced with

TYPICAL GATE PULSE
TRIGGERING CHARACTERISTICS 0
FOR PLANAR AND CONVENTIONAL SCR'S

Y St
P
5
] 4 CONVENTIONAL
(%)
55
O O
x =
= =z 2+
w =
Pt S i|- PLANAR
ID—
=2 (0] ST S S S SR
0.01 0.1 ! 10 50

GATE PULSE WIDTH IN 4 SEC

diffusion techniques. New scr’s
have I of 20 pa max at 150 C,
I. of 100 xa max at 150 C and will
operate between —65 and 150 de-
grees. Units have forward cur-
rent ratings of 350 ma, surge cur-
rents of 6 amps up to 150 C, t,, of
0.3 pusec and t,.. of 10 usec. More-
over, planar SCR’s have a turn-off
gain (B.«) of 5 at 200 ma and 100
volts.

According to the manufacturer,
these rectifiers are excellent for
high-reliability military and space
programs and will find application
where higher sensitivity and re-
sistance to radiation are important.
Some typical uses include squib fir-
ing, sensitive-relay replacements,
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TWENTY BILLION
(20,000,000,000)
SOLDERLESS CONNECTIONS
HAVE BEEN MADE
WITH GARDNER-DENVER
“WIRE-WRAP”® EQUIPMENT
WITHOUT A REPORTED
FIELD FAILURE

Because ‘““Wire-Wrap” tools make per-
manent solderless terminal connec-
tions. Because operators with little or
no experience can learn to use ‘“Wire-
Wrap”’ tools easily and make perfect
connections right away. Result: High-
est possible reliability—lowest possible
cost per connection. Send for Bulletin
14-1,

KEEP UP—-TO—-DATE WITH

GARDNER - DENYER

Gardner-Denver Company, Quincy, llinois
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high-speed ring counters, shift
registers, Nixie-tube drivers and
electroluminescent panel drivers.

CIRCLE 302, READER SERVICE CARD

Tape Recorder Is
Portable Unit

LOW-COST portable instrumentation
tape recorder, model PI-6100, is a
4-channel, 40-1b instrument for f-m
and direct recording of scientific
and industrial data. A novel fea-
ture of the recorder is a series of
three operating speeds in the ratio
of 100:10:1. A closed-loop trans-
port is controlled by programmed
logic circuitry which precludes
tape damage due to incorrect push-
button operation. Precision Instru-
ment Co., 3170 Porter Drive, Palo
Alto, Calif, (303)

Portable Gas Laser -
Produces 2.5 mm Beam

NEWLY announced by Spectra-
Physics, Inc., 1255 Terra Bella
Ave., Mountain View, Calif., model
130 portable gas laser uses a hemi-
spherical resonator to generate a
0.1 milliwatt c-w beam of visible
coherent light in uniphase wave-
front at 6,328 Angstroms. Accord-
ing to the company’s engineers, the
unique feature of this unit is that
it uses d-c excitation without a hot-
cathode laser tube to achieve longer
life than conventional devices
where tubes last but a few hours.

Model 130 can produce 0.25 milli-
watt ¢c-w from each end of a con-
focal resonator and is versatile in
that optics are supplied to permit
use at this increased power level.
Plasma-tube windows and resonator
reflectors are optical quality,
Schlieren free, fused silica. Re-
flectors are multi-layer dielectric
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WHEN CONVENTIONAL FOUR NEW

SHOCK MOUNTS FAIL

investigate the advantages of & \ WAY T H 0 Us E
a cable isolator system — a A48 0
unique configuration designed A\ i1/
to control y : *
' vibration and
4 %shock in extreme

~% environments and
¥ in all attitudes.

Wwrite for
more
information.

== g
< -~
Front panel mount (hexagon Rear panel mount (round

AEROFLEX LABORATOR'ES nut rear of panel). Aluminum nut front of panel). Alumi-
| body, knurled cap; can be num body, knurled cap; can

INCORPORATED anodized in color. Fungus, be anodized in color, Fungus

shock resistant. Sealing"* O™ and shock resistant, Sealing

Dept. JL-18 « SOUTH SERVICE ROAD  PLAINVIEW, NEW YORK
rings in cap, on body. *0O" rings in cap, on body,
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A NAME TO REMEMBER IN
MACHINERY FOR ELECTRONICS

At left: No. 105-BSTI
single position Button
Stem and Wafer making
machine—Fully automatic.
Designed for small pro-
duction runs on special
tube parts or for labora-
tory use. Produces button
stems uptoliy” diameter.
Machine can be supplied
with up to 24 positions.

T

A

!
Front panel mount (hexagon Indicating Microfuse holder

Illustrated below: An Eisler indi
isi i A nut rear of panel). Molded —when the fuse blows indi-
R A R from dielectric material. cating bulb glows. Serrated,

er designed exclusively for 0 "
welding of electronic compo- Knurled cap. Rugged ' Eye transparent knob. Molded

nents. Available in sizes from type brass terminals; barrier from dielectric material. Volt-
M Ya to 7Yz KVA. provides full insulation. age ranges, 2% to 125 volts.

Microfuses achieve low fuse resistance values with
high reliability in ultra-fast blowing characteristics.
Microfuses can be hermetically sealed, suitable
for potting applications. Glass enclosed visible
filament. Microfuses available in 1/500 through
5 amps at 125V. Short circuit interrupting capacity
125 V—10,000 amps. DC.

LITTELFUSE

DES PLAINES, ILLINOIS

Write us today
for full
particulars!

EISLER ENGINEERING CO., INC. ¢ o

Charles Eisler Jr., Prasident
751 So. 13th St., Newark 3, N.J.

*Products shown actual size
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Recognized source for...

ULTRA HIGH STABILITY Crystal Units

buy quality

Optically polished crystals, with gold plated elec-
trodes, are sealed in glass to assure low aging and
maximum reliabitity in systems clocks and pre-
cision reference standards.

BC11AH-5

TYPE FREQ. |[MODE Q MAX. AGING DIMENSIONS

BG61A5 Smc | 5th |25x10% | 1 x10:4/DAY 750" dia. x 1.375" long 505A

BG61AH.-5| 5 mc 5th [25x10% | 1 x 10%/DAY .750" dia. x 1.375” long 519A

BGI11AH-5| 25 mc 5th  |4.5x10% | 5x 10:-1/DAY |1.375" dia. x 1.8125" long 528

BG93A 1 mc Fund. [1.5x 10% | 5 x 10-%/DAY 1.125" dia. x 2.375" long 527A

B27 1 to 5 mec | Fund. S5 x10% | 1 x 107/DAY 775" long x .757" wide 532A
x .352" thick

BLILEY ELECTRIC COMPANY - ERIE/PENNSYLVANIA
SEE US AT BOOTH 1921—WESCON
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—large-scale meter
assures 1% accuracy
full scale

PRICE: $295.00

Model 6352 —low-level unit featuring zero-center, taut-band meter, with mirror-back
scale 7.2" long, for accurate readings. Operates for 1000 hours on 4 standard, D-cell
flashlight batteries. Input is fully-guarded differential, and/or 2-terminal type.

Battery operating life . . . 1000 hours, min,

Voltage range...millivotts: +10, +30, +100, +300,
(1.2 ma discharge rate.)

volts: +1, +3, +10, +30,+100, +300, + 1000

= full scale, Size ... 83" high x 8%," wide x 5%," deep.
Input impedance , . . 100 megohms on ranges above Typical applications . . . Potentiometric measurements,
3 volts. null indication, measuring thermocouple output..,.

10 megohms on lower ranges. diode matching.

Whrite for complete literature on the Dynamics meter line.
DYN AMICS INSTRUMENTATION COMPANY
583 Monterey Pass Rd., Monterey Park, Calif.—Phone: Cumberland 3-7773
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BULLETIN

coated for better than 99-percent
reflectivity at the desired wave-
length. Moreover, optics are anti-
reflection coated on their back sur-
faces. A readily interchangeable
third reflector supplied as an op-
tion, permits both hemispherical
and confocal operation. Beam diver-
gence can be collimated to the dif-
fraction limit of the effective aper-
ture of an illuminated-lens system,
For example, a collimating lens
placed at the exit aperture can colli-
mate the beam to less than 80 sec-
onds of arc. The output beam of the
confocal resonator will collimate to
less than 10 minutes of arc. The
unit contains a current-stabilized
d-c power supply yielding about 5
watts maximum plasma-tube excita-
tion with 115 volts primary power.
It weighs 11 pounds including
power supply and sells for $1,525.

CIRCLE 304, READER SERVICE CARD

Digital Clocks Are
Accurate to 100 usec

MANUFACTURED by Chrono-Log Cor-
poration, 2583 West Chester Pike,
Broomall, Pa., series 10,000 solid-
state digital clocks are accurate to
1 part in 10° when used with an
internal oscillator. If line frequency
is used as a time base, units will
display line-frequency accuracy.
Available with several options for
added flexibility, clocks can be sup-
plied with parallel, buffered-parallel
or serial readout and have front-
panel display in binary-coded deci-
mal or BCD plus parity. With serial
readout, a 13 digit time/date mes-
sage requires about 280 usec at a
50 kc data rate. While a typical
thirteen-digit clock has time for-
mat in months, days, hours, min-
utes, seconds and milliseconds,
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other formats such as millidays and
deciminutes are also available.
Series 10,000 clocks have ambiguity
of less than 5 usec and an external
hold to prevent time change dur-
ing readout. As shown in the photo-
graph, these units feature modular
construction with glass epoxy plug-
in cards with hinged front and
rear doors for access. Clocks are
supplied in standard 19” rack
mountings and vary between $1,093
and $2,002 in price (305)

Modulator Is All
Solid-State Device

CHOPPER model 42 features: long
life (more than 25,000 hr with neg-
ligible change in noise and phase
angle) ; very low self-generated
current (less than 10 amp); and
very low noise current (107 amp
rms)., Operating voltage is 80-130
v rms with an average current of
2 ma with a frequency range of 30-
400 cps. Chopping efficiency is 99
percent at 60 cps with a phase angle
lag of 5 deg. Instrumentation Lab-
oratory, Inc., 9 Galen St., Water-
town 72, Mass. (306)

Ratiometer Shows
Transducer Output

MODEL 103 transducer ratiometer
operates from built-in rechargeable
battery or a-c line, indicates volt-
age-ratio output of potentiometric
transducers within =15 ohms from
0 to 10,000 ohms, shows current
through pot element while protect-
ing transducer from inadvertent
burn-out or over-current damage.
Pacific Metrology Laboratories,
Inc.,, P.O. Box 3552, San Diego 3,
Calif. (307)

electronics ¢ August 16, 1963

does
 FULL-SIZE

~job!

‘ SAVE SPACE without sacrificing
. performance and operating capabilities.

New Dunco Type FC-1 Relays are
only 1% the size of conventional crystal
cans yet they do every job the

standard size units can do. Example:
they withstand shock at 50G for

11 milliseconds, withstand vibration
L) at 30G to 2,000 cycles. Only .400” high,
‘ they’re ideal as direct replacements
for side terminal crystal can types used
in printed circuits.

TESTED IN ACCORDANCE WITH
MIL-R-5757D, Type FC-1 Relays

are specially designed for missile,
ground support equipment, computers,
communications, and control systems.
They’re hermetically sealed in
controlled atmospheres. All-welded
internal construction prevents solder
flux contamination. Only non-gassing
materials are used. Parts and
components are cleaned repeatedly
during assembly. All this assures
reliable contact performance at loads
ranging from dry circuit conditions

to 2 amps resistive. Write for

Data Bulletin FC-1. Address:

l Struthers-Dunn, Inc., Pitman, N. J,

7 STRUTHERS-DUNN

Momb, Notie 7
» 4 A

ke

Dunco Type FC-1 DC Relays
|  DP-DT Hermetically sealed,
26.5 volts DC

iation of Relay Manufacturers

‘ Sales Eagineering Offices in: Atlanta e Boston e Buffalo e Charlotte e Chicago e Cincinnati e Cleveland

'. Dallas e Dayton e Denver o Detroit o Kansas City e Los Angeles o Memphis o New York e Orlando

( S [e Pittsburgh o St. Louis e San Diego e San Francisco e Seattle. Canadian Licensee: Renfrew Electric

| Co., Toronto, Ontario, Canada, Export Department: 1505 Race St., Philadelphia 2, Pa, U.S.A.
SEE US AT THE WESCON SHOW-—BOOTH 4202
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r-----------q
specify the new Bendix Products

AVNETS

contact Avnet for best service

L-----------.‘
Pygmy~types PT, SP; Pygmy
crimp types PTCE, PTSE; MS,
MS-E, MS-R, QWLD, SR rack

and panel
r-----------q

on-time delivery of emergency

BENDTX

and prototype connector needs & .

g. T.M. Bendix Corp.
- E IR i

B call your Local Avnet Headquarters 1

AYNET:

The Avner System, coast to coast

-----------J
ClRClE 207 ON READER SERVICE CARD

r---

Gﬂetmy parts

WEE
Lom

die cast

ZING ALLOY

==t

&

molded
PLASTICS

MOLDED NYLON, DELRIN &
OTHER THERMOPLASTICS
DESIGN GUIDE. .. Shows how
GRC’s special methods for pro-
ducing tiny, precision parts in
all engineering thermoplastics
can help you. GRC'’s exclusive
avtomatic_single cavity tech-
niques offer quality and ac-
curacy in small ports of diecost
8 zine alloy, Nylon, Delrin, ond
4 other engineering thermoplas-

* tics. Write, wire, phone NOW

) for somples and detoiled bul-

letins. NO MINIMUM SIZE!

=3 Moximum sizes: Zinc Alloy—2"’
Coit Bobbins :;’I:g’._ V2 oz.
" ic—
Gears & Pinions 13,07 50
' .050z.

GRIES REPRODUCER CORP.
World’s Foremost Producer of Small Die Castings
151 Beechwood Ave., New Rochelle, N.Y.
Phone: (914) NEw Rochelle 3-8600

CIRCLE 208 ON READER SERVICE CARD

HERE IS THE WORLD'S SMALLEST MOTOR
YET IT’S SO POWERFUL .

MITSUMI MICRO MOTOR

ment possible.

58 CIRCLE 58 ON READER SERVICE CARD

Less than 20mm in diameter,
provides a startling efficiency of over 50%, the barrier which
miniature motors are not allowed to pass.

A novel construction principle helped to make this accomplish-
The form is more simplified by setting all
the terminals at one position.
is given full protection against irregular revolution and above
all, electrical noise is entirely eliminated, you may call this
the most perfect micromotor yes devised.
complete information on Mitsumi Micromotor, and we will
send you specifications and data.

MITSUMI PARTS

MITSUMI ELECTRIC CO., LTD.

TOKYO - OSAKA - NEW YORK

e-’.’o,_,
<o

MODEL MI-100

the new Mitsumi Micromotor

Because the entire mechanism

Please write for

Literature of
the Week

CONNECTORS Physical Sciences Corp.,
314 East Live Oak Ave., Arcadia,
Calif., has issued a new and revised
4-page bulletin covering its type PS
seé'les plugs and receptacles, coded

4
CIRCLE 308, READER SERVICE CARD

TOROIDAL TRANSFORMERS Spectran
Electronics Corp., 146 Main St.,
Maynard, Mass., has available cata-
log No. 31505 describing wide-band,
toroidal transformers. (309)

RELAY BROCHURE Babcock Relays, a
division of Babcock Electronics
Corp., 3501 Harbor Blvd., Costa
Mesa, Calif. A 4-page technical
brochure on half-size crystal can
relays has been released. (310)

MAGNETOSTRICTIVE DELAY LINEs ESC
Electronics Corp., 534 Bergen
Blvd., Palisades Park, N. J. A 4-
page bulletin contains a description
of magnetostriction and a glossary

of magnetostrictive delay line
terms. (311)
SEMICONDUCTOR DETECTORS Nuclear

Diodes, Inc., 1640 Old Deerfield
Road, Highland Park, Ill., offers an
8-page brochure on all types of solid
state detectors with useful nomo-
gram giving alpha, proton, and
electron ranges in silicon. (312)

PLUG-IN TESTER Telemetrics, Inc.,
12927 So. Budlong Ave.,, Gardena,
Calif. Model 110 plug-in tester is
described in data sheet 37. (313)

RELAYS Midway Mfg. Co., 10136 Pa-
cific Ave., Franklin Park, Ill. A 4-
page brochure lists and describes a
line of general purpose latch, heavy
duty, and gang-mount relays for
OEM'’s and designers. (314)

DIGITAL AXIS POSITIONER Datex Corp.,
1307 S. Myrtle Ave.,, Monrovia,
Calif. Bulletin illustrates and de-
scribes the DAP-400 digital axis
positioner. (315)

PRECISION DEVICES Assembly Engi-
neers, Inc., 3650 Holdrege Ave., Los
Angeles 16, Calif., has prepared a
16-page capablllty brochure illus-
trating its ability to de51gn engi-
neer and produce precision devices
for the aerospace and electronics
industries. (316)

ELECTRICAL-NOISE ANALYSIS SYSTEM
Quan-Tech Laboratories Inc., Boon-
ton, N. J. Technical data sheet de-
scribes model 2158 noise analysis
system, which is designed for the
detailed study of electrical noise
generated in electronic components
and systems. (317)

F-M/F-M TELEMETERING SYSTEM Solid
State Electronics Co., 15321 Rayen
St., Sepulveda, Callf Bulletin de-
scrlbes model 5000 silicon transis-
torized ultraminiature f-m/f-m tel-
emetering system. (318)
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PEOPLE AND PLANTS

TI Reassignhs Executives

PRESIDENT P. E. Haggerty has announced the following new respon-
sibilities within Texas Instruments Incorporated:
Fred Bucy has been elected a vice president to be in charge of the

Apparatus division, headquartered in Dallas.

Previously he was a

manager of the division’s Industrial Products Group, headquartered in

Houston.

Vice president H. J. Wissemann,
formerly in charge of the Appara-
tus division, will manager the Cor-
porate Research & Engineering
activity, also headquartered in Dal-
las. He replaces vice president
R. W. Olson, who has been named
to head a newly-created Special
Projects office which will assume
coordination of several major
corporate programs and report to
executive vice president Mark
Shepherd, Jr.

Ross Macdonald has been ap-
pointed director of the Central
Research Laboratories in Dallas,
reporting to vice president Wis-
semann. Robert Stratton succeeds
Macdonald as director of the
Physics Research Laboratory.

In Houston, Edward Hill for-
merly in charge of the Recorder de-

partment, has been appointed
manager of the Industrial Prod-
ucts Group.

General Electric
Promotes Wagner

LEONARD B. WAGNER has been named
manager of engineering in the Gen-
eral Electric Company’s Semicon-
ductor Products Department, Syra-
cuse, N.Y, He will direct and be
responsible for all of GE’s signal
level semiconductor engineering and
advanced research studies. Included
under his direction are semiconduc-

electronics o August 16, 1963

tor materials engineering, transis-
tor and diode engineering and
integrated microelectronic circuit
engineering.

Immediately prior to his latest
promotion, Wagner was manager of
silicon low-frequency transistor
engineering and engineering-sup-
port activities.

Kavanau Accepts
Key Industry Post

LAWRENCE KAVANAU, formerly spe-
cial assistant for space to the
Director, Defense Research and
Engineering, Department of De-
fense, has been appointed executive
vice president of North American
Aviation’s Space and Information
Systems division, Downey, Calif.
His primary responsibility will be
for technical aspects of the divi-
sion’s activities under the direction
of Harrison Storms, president of
the division,

In his Department of Defense
assignment, Kavanau served as
principal advisor to Harold Brown
on DOD space matters including
coordination with the National
Aeronautics and Space Administra-
tion. He had held the post since
early in 1961,

ESMA To Sponsor
WESCON Seminar

THE Electronic Sales-Marketing As-
sociation will sponsor a WESCON
seminar on ‘“New Developments in
International Electronics Market-
ing”’ on Thursday morning, August
22nd, at the Jack Tar Motor Hotel
in San Francisco, according to C. G.
Rockwood, ESMA program chair-
man and sales manager, Varian

I

N N SN BN BN BN BN BN BN B .
specify the new U.S.Semcor Productsl

<1

C 1T T N N
on-time delivery of

M 0R§

diodes and capacitors
L 1L I r i rfTrrryg |

5 watt miniature Zener Diodes, high
voltage temperature compensated
Reference Elements, non-polar solid
and hermetically sealed wet Tanta-
lum Capacitors, 400MW Glass
Zeners Mil Types USN IN 962BM

—USN lN 984BM

call your local Avnet Headquarters

AVNET!

The Avnet System, coast to coast
| S SN 6N BN I 6N N .G ..
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NIMS

NATIONWIDE IMPROVED
MAIL SERVICE PROGRAM

For Better Service
Your Post Office
Suggests

That You Mail Early
In The Day!
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ALITE

ALITE"

STANDARD
HIGH ALUMINA
BUSHINGS

OVER 100 TYPES AND SIZES!

Save time . . . cut costs . . .
simplify design problems with
Alite standard high alumina
high voltage terminals, feed-
throughs, cable end seals and
high amperage bushings — all
stocked for “off-the-shelf” de-
livery.

Manufactured entirely within
our own plant, under our strict
Quality Control procedures, each
bushing is tested for vacuum-
tightness by a high-sensitivity
helium mass spectrometer.

Rugged, heat-shock resistant and
maintaining their dielectric
properties at elevated tempera-
tures, Alite bushings are adapt-
able to virtually any assembly
method, such as welding, braz-.
ing and soldering.

Send today for free catalog show-
ing types and sizes.
56-3

U. S. ST

BOX 119

EWARE —

ORRVILLE, OHIO

DIVISION

CIRCLE 60 ON READER SERVICE CARD

Your electronics BUYERS'
GUIDE should be kept in
your office at all times—as
accessible as your tele-
phone book.

60

Associates Tube Division, Palo Alto
Calif.

Reservations may be made by
contacting either Alex White.
ESMA executive director, P.O. Box
1, Bellerose, L.I., N.Y., or C.G.
Rockwood at Varian, 611 Hansen
Way, Palo Alto. Registration fee
is $10 for ESMA members and $15
for non-members.

The Electronic Sales-Marketing
Association is an international as-
sociation made up of 200 sales and
marketing managers representing
every facet of the electronics
industry.

PEOPLE IN BRIEF

James 1. Leabman leaves Com-
puter Control Co. to join Naviga-
tion Computer Corp. as v-p, mar-
keting. George Abeg, formerly of
Texas Crystals’ Chicago plant,
named to head up its newly ac-
quired Los Angeles facility. Pro-
motions at HRB-Singer, Inc.:
Charles E. Duke to exec v-p; J. S.
Holtwick to v-p, administration
and management services; Wayne
A. Burnett to technical director.
Donald J. Bailey moves up to pro-
duction mgr. of Permali, Inc. Irv-
ing Wolf, recently with GE, ap-
pointed mgr. of Ampex Corp.’s
materials research group. Bob van
Hees, previously with Kelvin Elec-
tric Co., named mgr., Resistor div.
engineering, for Genistron, Inc.
John M. Miller Jr. advances to di-
rector of engineering, automotive
products, for Bendix Radio. Don-
ald S. Beyer, ex-National Cash
Register Co., appointed senior
project leader at the Thin Film
div. of the G. T. Schjeldahl Co.
Karl Philippi, formerly with GE,
now exec v-p at Tempel Steel Co.
Lincoln Brown, with Melpar, Inc.,
since 1949, elected v-p for contract
management. John W. Dymecki,
from Philco to Ferroxcube Corp.
of America as computer products
mgr. Reon Resistor Corp. upgrades
John C. Jacobs to v-p, marketing
and sales. Rex H. Beers, formerly
with Republic Electronics, now
mgr. of military systems planning
for Manson Laboratories Inc. Har-
old Goldstein advances to director
of engineering at Paradynamics,

| Inc.
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EMPLOYMENT OPPORTUNITIES

electronics

WEEKLY QUALIFICATION FORM
FOR POSITIONS AVAILABLE

COMPANY SEE PAGE KEY #

AFSC-AFLC 63 1
Joint Professional Placement Office
New York, N. Y.

ATTENTION:
ENGINEERS, SCIENTISTS, PHYSICISTS

This Qualification Form is designed to help you advance in the elec-

4 AEROSPACE PLACEMENT CORP. 138* 2
tronics industry, It is unique and pact. Designed with the ossistonce Philadelphia, Penna. : %
of professional personnel 9 , it isolates specific experience ATOMIC PERSONNEL INC. 138* 3
in electronics and deals only in essential background information. Philadelphia, Penna.

BELL AEROSYSTEMS CO. 62 4

Div. of Bell Aerospace Corporation
A Textron Company
Buffalo, New York

The advertisers listed here are seeking professional experience. Fill in
the Qualification Form below.

GENE:AL ElEgTRIﬁ-AP'OI.lo SUPPORT DEPT. 140* 5
aytona Beach, Fla
STRlCTLY CONFlDENTlAL INTERNATIONAL BUSINESS MACHINES 141* [}
Your Qualification form will be handled os “Strictly Confidential” by New York, N. V.

LINK DIVISION 64 7

ELECTRONICS. Our processing system is such that your form will be
forwarded within 24 hours to the proper executives in the companies
you select. You will be contacted ot your home by the interested
companies.

General Precision Inc.
Binghamton, New York

LOCKHEED CALIFORNIA CMOPANY 122* 8
Div. of Lockheed Aircraft Corp.
Burbank, Calif.

NORTH AMERICAN AVIATION INC. 138*-135* 9
Space & Information Systems Div.
Downey, Calif.

PAN AMERICAN WORLD AIRWAYS INC. 142 10
Guided Missiles Range Div.
Patrick AFB, Fla.

SPACE TECHNOLOGY LABORATORIES 14* 11
Sub. of Thompson Ramo Wooldridge Inc.
Redondo Beach, California

XEROX CORPORATION 143* 12
Rochester, N. Y.

WHAT TO DO

1. Review the positions in the advertisements.

2. Select those for which you qualify.

3. Notice the key numbers.

4. Circle the corresponding key number below the Qualification Form.
5.

6.

Fill out the form completely. Please print clearly.
Moil to: Classified Advertising Div., ELECTRONICS, Box 12, New
York, N. Y. 10036. (No charge, of course).

* These advertisements appeared in the August ?th, issue.

(cut here) electronics WEEKLY QUALIFICATION FORM FOR POSITIONS AVAILABLE L)
(Please type or print clearly. Necessary for reproduction.)
Personal Background Education

NAME .............. 5000000 500000000000 50000000500 PROFESSIONAL DEGREE(S) ......

HOME ADDRESS ........ 500000 0000000 5000000000 30000 MAJOR(S) .....civvviriinieeneecenocennns

(411 55065000000360000000 ZONE....... STATE..... 50000000 UNIVERSITY ... . .iiitiiiiinnnnnennonnnnnns 5008000000

HOME TELEPHONE ............coiniitnninnnnnnnnnnnennnnns DATE(S) ......covvviivnnnnnns A806000000000000003 8000000

FIELDS OF EXPERIENCE (Please Check) 81663 ALl Aol gL LS,
Please indicate number of months
i lines.
D Aerospace D Fire Contro! D Radar Sxperience on p;z::,:ic:es Supervisory
Experience Experience
[J antennas [ Human Factors (] radio—1v (Months)  (Months)
» RESEARCH (pure, .
D ASW D Infrared D simulators RE;:::acmental, basic) ...... ..., 5
H

D Circuits D Instrumentation D Solid State (Applied) O00UGT SEELEE
SYSTEMS

[ communications [ medicine [ retemetry (New Concepts) ceeeen ceven
DEVELOPMENT

D Components D Microwave D Transformers (Model) 500000 50000G
DESIGN

D Computers D Navigation D Other ...... Ceeannn (Product) cesene ceveee
MANUFACTURING

D ECM D Operations Research D A00D00B608006000003 (Product) 806 800 500000
FIELD

D Electron Tubes D Optics D 500D0066000062000 00 (Service) ceanes ceenes

s SALES
D Engineering Writing D Packaging D R R R RN (Proposals & Products) ...... PR

CIRCLE KEY NUMBERS OF ABOVE COMPANIES’ POSITIONS THAT INTEREST YOU
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
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|
EMPLOYMENT OPPORTUNITIES SEARCHLIGHT
\ 'The Adverti “ ‘I hthlsl "" mellﬁ:ﬂo all eiv;u:’loyment ?nne(:ﬂuntiesk—oxav‘::- SECT'ON
W ive, mananemen echnical, selling, office, skiiled, manual, etc. Look in_the ii ;
NATIONAI. ﬂ:‘rm:'rdi section of the magazine for additionai Employment Opportunities (Classitied Advertising)
COVERAGE L, A o . BUSINESS OPPORTUNITIES
Positions Vacant Civil Service Opportunities Employment Agencies
Positions Wanted Selling Opportunities Wanted Employment Services EQUIPMENT - USED or RESALE
Part Time Work Selling Opportunities Offered Labor Bureaus
DISPLAYED —~——RATES——— UNDISPLAYED DISPLAYED RATE
The advertisi t 27. N
The advertising rate is $40.17 per inch for all adve %2.70 per line, minimum 3 lines. To figure advance vertising ap:;::i'i:l‘g Zlisofhzrth::r aln::mf::c:lé‘:g
tising appearing in other than a contract basis. payment count 5 average words as a line. oy
Contract rates quoted on request. k Contract rates quoted on request. AN ADVER-
I3ox Numbers—counts as 1 line. TISING INCH is measured % inch vertically on
An advertising inch is measured %” vertically on a Discount of 10% if full payment is made in advance one column, 3 columns—30 inches—to a page.
column—3 columns—30 inches to a page. for 4 consecutive insertions. EQUIPMENT WANTED or FOR SALE ADVER-
Subject to Agency Commission. Not subject to Agency Commission. TISEMENTS acceptable only in Displayed Stvle.
Send NEW ADS to CLASSIFIED ADV. DIV. of ELECTRONICS, P.0. Box 12, N. Y.. N. Y. 10036 UNDISPLAYED RATE
$2.70 a line, minimum 3 lines. To flgure advance

paymendt count 5 average words as a line.

BOX NUMBERS count as one line additional in
undisplayed ads,

r i van i affic
To pe form studies of advanced air tr DISCOUNT OF 10% if full payment is made in

control problems, define system require- advance for four consecutive insertions of undis-
. . . layed ads includi ls).
ments, investigate various approaches to LS e (i R L T
problem solution, perform analytical work | o PY

to support system feasibility, optimize sys-

tem performance, suggest means for reduc- .
— tion to practice, act as consultant in the WALTER°
fabrication of feasibility hardware. DIASTIANTab Ulotionsikeen youlcurrent

SYS I EMS Requires advanced degree in EE or Physics on oll Tronsistors * Semicon * Diodes
with minimum 5 years related experience

* Microwave Tubes in the world.

in one or more of the following: radar sys- .
. . Characteristics, type numbers, manu-
tems engineering, closed loop control, aero-

space vehicle dynamics, operation analysis. facturers. For free literature write:

AIR TRAFFIC This opening represents an unusually good DATA, INC, 43153 Day St

CONTROL opportunity to join a company already in Orange, N. J. 07050
the forefront of the field with an all-| o °

SAI.ARY $]4 mm -'-0 $]8 mm weat.her, multi-pul"pose automatic airctr'aft CIRCLE 951 ON READER SERVICE CARD
landm_g ‘ssfs'tem whlc'h halves current ceiling RADIO RESEARCH INSTRUMENT CO.
and VISIblllty requlrements' BeSt known’ AUTO-TRACK & TELEMETRY ANTENNA PEDESTﬂLS
perhaps, for the Bell AGENA rocket engine, ° " SEACH. AN/TPS1G Wi AR INDERS.
Bel.l A-el‘oss.rst.:e.ms Con}par{y is expanding its ::,:55% éfcgm%%gyg;:{‘::ng}%{gaﬁlgir;g%:cc«smu
.Avwmcs D.n{lsmn, which is currently gross- el ity
ing $30 million. 550 Fifth Ave., New York Judson 6-4691

RADAR SYSTEMS & COMPONENTS/ 'MMEOIATE
. ‘ Thomas Fritschi, Dept. G-26. CIRCLE 952 DN READER SERVICE CARD

Please submit complete resume to Mr.

VARIAN KLYSTRONS—BRAND NEW!
Immediate delivery from stock

BELL. AEROSYSTEMSCO. Vil . KU W §100
DIVISION OF BELL AEROSPACE CORPORATION -A fexiron] company M o U 00
VA201 H. ) X 40mw $200

.0. VA2I7F X ,Somw 220

P.0. BOX #1, BUFFALO 5, NEW YORK Wi e g Somw 3220

S. MICROWAVE

An Equal Opportunity Enmlnyer_ P. 0. Box G. Colllnnswood N.J. 609—wW06—2929

CIRCLE 953 DN READER SERVICE CARD

“Put Yourself in the Other Fellow’s Place” Wanted to purchase
TRANSISTORS AND DIODES
To E M P LOY E Rs Small or large quantities (overruns)
Give details and make price offer to
ELTRON EXPORT COMPANY

To E M P LOY E Es 122 Broad Street, New York 4, N. Y.

. . . N N CIRCLE 954 ON READER SERVICE CARD
Letters written offering Employment or applying for same are written with the — — -
hope of satisfying a current need. An answer, regardless of whether it is favor- PATENTS

able or not, is usually expected.

License Available: Thermostats. Small tem-

?
MR. l::MPLQYEB, won’t you remove the mystery about the status of an_em- perature responsive switch devices for super-
ployee’s application by acknowledging all applicants and not just the promising vising and regulating fixed operational tem-
candidates. peratures (US-Patent). More information by
MR. EMPLOYEE you, too, can help by acknowledging applications and job KAPAZITATENVERMITTLUNG. Dr. Raabe,
Obernhainer Str. lo, 6 Frankfurt/M., Ger-

offers. This would encourage more companies to answer position wanted ads in
this section. We make this suggestion in a spirit of helpful cooperation between
employers and employees.

many-West.

This section will be the more useful to all as a result of this consideration. LOOKING FOR
Classified Advertising Division USED/SURPLUS ELECTRONIC
McGRAW-HILL PUBLISHING CO., Inc. LRl L e

330 West 42nd St. New York 10036, N. Y. see Searchlight Section of August 9th Issue.
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Engineers * Scientists

DURING WESCON

INVESTIGATE A POSITION WITH
AIR FORCE SYSTEMS COMMAND OR
AIR FORCE LOGISTICS COMMAND
THAT OFFERS
Professional Challenge

Recognition
Career Advancement
Financial Assurance

At 22 installations throughout the nation Engineers and Scientists

of Air Force Systems Command and Air Force Logistics Command

are discovering, defining and solving important aerospace prob-

lems. If you possess a degree and your competence demands more

than routine assignments . . . if you seek the opportunity to gain

professional stature and recognition . . . and if you have a desire

to contribute to important, long-term programs, you are invited

to seriously consider the openings listed below. All of these posi-

tions offer full Civil Service status and benefits.

PROFESSOR OF ELECTRICAL ENGINEERING—Will instruct

at USAF Institute of Technology highest level courses in

theoretical and experimental electronics.

ELECTRONICS ENGINEERS—With a background in develop-

ment, fabrication, installation, maintenance and experimental

operation of large radar sites.

ELECTRONIC ENGINEERS—To propose new theories of de-

sign and operation of advanced inertial navigation systems.

Must have a thorough understanding of the *‘state of the art”’

and its pattern of development.

ELECTRONIC ENGINEERS—Responsibility will involve the

maintainability and reliability of electronic components of

missile and support systems.

ELECTRONIC ENGINEERS—With necessary experience to main-

tain technical surveillance over contractor electrical and elec-

tronic engineering activities. . .
ELECTRONIC ENGINEERS—-To conduct system and equipment If an interview is incon-
analysis studies to determine the feasibility and applicability of Venient at this time, you
new and novel techniques to range instrumentation systems. are invited to direct your
ELECTRONIC ENGINEERS (ELECTRO-MAGNETICS) — With resume or Civil Service
ability to conduct analysis and design studies of complex search  Application (SF57) in
and height finding equipments. complete confidence to:

T0 ARRANGE A CONVENIENT INTERVIEW AFSC-AFLC
DURING WESCON JOINT PROFESSIONAL

Phone Mr. Vincent lannoli PLACEMENT 0FFIC[
583-8385 IN SOUTH SAN FRANCISCO Room 401
627 Madison Ave, « New York 22, N. Y,

- An equal opportunity employer
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ELIMINATE PARALLEL
GARRY NETWORKS
IN BINARY GIRGUITS

SERIES CARRY MODULO 16 COUNTER

oy,

i

i

SIMRY SILICON PLANAR DEVICES

e
%Toj D = Storage Diode FD300
oo iy Q, = NPN 2N2369

BINARY ELEMENT Q, = PNP 2N2894

BINARY

BINARY

HIGH SPEED LDGIC GATE Copyright 1963 Fairchild Semiconductor

The modulo 16 binary counter circuit above features
high speed serial-carry propagation to each binary
element from a single count pulse input.

Elimination of complex parallel carry circuitry is ac-
complished using complementary NPN/PNP Planar
transistors in the AND gates of each stage. The
fast gate carry system delivers count pulse signals
along binary input points at virtually the same time.
CP to V, delay is only 7 nanoseconds, or 2.3 nano-
seconds per stage.

The scope photo shows the excellent overall speed
of both transitions (superimposed): Only 20 nano-
seconds from CP input to fourth stage output.

The advanced computer circuit design is made prac-
tical using sufficiently fast complementary logic tran-
sistors: Fairchild’s NPN 2N2369 and PNP 2N2894.

Upper trace: Count pulse input
Lower trace: Mod 16 transition delays For computer designers, they offer a distinct advan-
Scale: Vertical, 0.5 volt/division tage: the high reliability of circuits using exclusively
Horizontal, 20 nanoseconds/division silicon Planar devices.

PLANAR : A PATENTED FAIRCHILD PROCESS
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LINK
OFFERS
CHALLENGE

OPTICS

Link’s rapid diversification in geometric and physical
optics has created high interest areas which include im-
provements in METROLOGY, AUTOMATED ELEC-
TRO-OPTICAL SYSTEMS, PHOTOGRAMMETRY,
INTERFEROMETRY, PATTERN and CHARACTER
RECOGNITION and VISUAL SYSTEMS.

At Link you have the advantages of associating with a
widely respected team of scientists and engineers, and
will be taking part in genuinely stimulating projects. Pro-
fessional growth, personal reward and recognition are just
a few of the benefits Link can offer you.

BS or MS in Optics or Physics is required, plus basic
development and design experience in interferometry or
electro-optical equipment, including projection and relay-
ing lens systems is highly desirable.

Forward detailed resume to Mr. M. E. Jenkins

LINK DIVISION

@ GENERAL
PRECISIOMN nc.

SIMULATION & CONTROL GROUP
BINGHAMTON, NEW YORK

An equal opportunity employer
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ELIMINATE PARALLEL
GARRY NETWORKS
IN BINARY GIRGUITS

SERIES CARRY MODULO 16 COUNTER

ST

BINARY

| BINARY

Upper trace: Count pulse input
Lower trace: Mod 16 transition delays
Scale: Vertical, 0.5 volt/division
Horizontal, 20 nanoseconds/division

BINARY ELEMENT Q, = PNP 2N2894

=

HIGH SPEED LOGIC GATE Copyright 1963 Fairchild Semiconductor

SILICON PLANAR DEVICES

D = Storage Diode FD300
«l% Q, = NPN 2N2369

The modulo 16 binary counter circuit above features
high speed serial-carry propagation to each binary
element from a single count pulse input.

Elimination of complex parallel carry circuitry is ac-
complished using complementary NPN/PNP Planar
transistors in the AND gates of each stage. The
fast gate carry system delivers count pulse signals
along binary input points at virtually the same time.
CP to Vy delay is only 7 nanoseconds, or 2.3 nano-
seconds per stage.

The scope photo shows the excellent overall speed
of both transitions (superimposed): Only 20 nano-
seconds from CP input to fourth stage output.

The advanced computer circuit design is made prac-
tical using sufficiently fast complementary logic tran-
sistors: Fairchild's NPN 2N2369 and PNP 2N2894.

For computer designers, they offer a distinct advan-
tage: the high reliability of circuits using exclusively
silicon Planar devices.

PLANAR: A PATENTED F:'AIRCHILD PROCESS
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FASTEST COMPLEMENTARY

NPN PNP

2N23569 2N2894

Vee (sat) .25V max @ Ic =10 mA, I;= 1 mA
f; 500 mc min @ I =10 mA, V. =10V
he 40-120 @ 1. =10 mA, V=1V

Vee (sat) .2V max @ 1. =30 mA, I;= 3 mA

f; 400 mc min @ I, = 30 mA, V. =10V

hee 40-150 @ 1. = 30 MA, V =.5V

t,, 12 nsec max @ I =10 mA, I;= 3 mA t,, 60 nsec max @ I.=30 mA, I;=1.5 mA

t,; 18 nsec max @ l;; = 3 mA, I;; =1.5mA to 90 nsec max @ 1, =1, =1.5mA, I.= 30 mA
Package: JEDEC TO-18 Package: JEDEC TO-18

SILICON PLANAR LOGIC TRANSISTORS AVAILABLE DIRECTLY FROM DISTRIBUTOR STOCKS

FAIRCHIL D
T T T
SEMICONDUCTOR

FAIRCHILD SEMICONDUCTOR A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION /545 WHISMAN ROAD, MOUNTAIN VIEW, CALIF,, 962-5011/ TWX: 415 969-9105

CIRCLE 901 ON READER SERVICE CARD



SLECTROW,
TR 82

RCA-4449 Image-Converter Tube is provided with P11 phosphor screen and has S-11
spectral response. Maximum length, 9.93”; Diameter, excluding side tip, 4.04”.

VERTER

Shutter speeds as fast as 5 nanoseconds are possible with the 4449—
RCA's Image-Converter Tube that can cven separate the individual
flashes that form a single lightning bolt. Designed specifically as a high-
speed light shutter, the RCA-4449 not only permits photography of
short-duration phenomena, but also enables three pictures to be made
on the same frame within one microsecond.

This new Image-Converter Tube has electrostatic focus, a gating
control-grid which functions as a shutter, and an electrostatic deflection
system. As a new scientific tool, the RCA-4449 has exciting potential in

Hil

RCA FIELD OFFICES—OEM SALES: Newark 2, N. J., 32.36 Green St., (201] 485.3900 «
Chicaga 54, 111., Suite 1154, Merchandise Mart Plaza, (312) 527-2900 « Los Angeles 22, Calif.,
6801 E. Washington Bivd., {213) RA 3.8361 « GOVERNMENY SALES: Harrisan, N. J., 415
South Fifth Sr., (201) 485.3900 « Dayton 2, Ohio, 224 N. Wilkinsan St., (513) BA 6-2366 «
Washingtan 6, D. C., 1725 “K'" St., N.W., {202) FE 7.8500 « INTERNATIONAL SALES: RCA
International Division, Clark, New Jersey, (201} 382.1000

photographic applications in magnetohydrodynamics, lasers, exploding
wires, and gaseous discharge.

Among the outstanding features of the RCA-4449 are: resolution
capability of 17 linc-pairs per millimeter; minimum radiant power gain
of 50; planar photocathode to permit the use of standard lenses, and
shutter-grid cut-off voltage of —110 volts.

For technical assistance in the usc of the RCA-4449, consult your
RCA Industrial Tube Representative. Bulletins are available by writing:
Commercial Engineering, Section H-19-Q-2, RCA Electronic Com-
ponents and Decvices, Harrison, N. J.

/R
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