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A Synthesizer -
for your
Frequency

Standard

Of all the instruments in General Radio’s frequency standard room, the one most often used is the

1162-A7C Coherent Decade Frequency Synthesizer. Since all development engineering areas are linked to the
standard by a coaxial distribution system, an engineer has but to make a phone call for any frequency from 0.1
c/sto 1 Mc/s in increments of 0.1 ¢ /s . . . a total of 10 million discrete frequencies. For this application, the internal
oscillator of the Synthesizer is phase-locked to a 5-Mc Type 1115-B Standard-Frequency Oscillator to yield a fre-
quency stability of better than 5 parts in 10710 per day.

The technique described is very useful for applications requiring a single fixed-frequency signal for a relatively
prolonged period or where the same frequency must be available at many locations simultaneously. Where full
frequency selection is needed at one location, an additional Synthesizer can be made available for use right on the
spot. Not so stable you say because the Synthesizer is no longer in the cozy environment provided for the frequency
standard ? No matter, since the Synthesizer at the bench can be phase-locked to the frequency standard through the

coaxial distribution system . Locking can be accomplished with a frequency of 5 Mc /s or with any submultiple

of 5 Mc[s down to 100 kc/s.

Coherent Decade Frequency Synthesizer, Type 1160 Series

Three basic models provide frequencies in steps to 100 kc/s, 1 Mc/s,
and 12 Mc/s. Each of these models can be ordered with as few as three
digit-decade modules to provide resolutions of 100 ¢/s, 1 kc/s, and 10
kc/s, respectively, or with up to seven decade modules for incremental
resolutions of 0.01 ¢/s, 0.1 ¢/s, and 1 c/s.

In addition, a continuously adjustable decade is available for use to
1 Mc/s for continuous manual control of frequency or for sweep-fre-
quency coverage of selected sections of the instrument’s range up to
1 Mc/s. The *“CAD" can also be calibrated to provide an extra two or
three figures of resolution.

Remotely programmable modules can be substituted for the digit-
decade modules. These modules accept either a biquinary or 10-line
coded program, or can be used manually just like the standard digit
decade modules.

Sixty différent synthesizer combinations are available at prices rang-
ing from $3200 to $6195 (in U.S.A.). All are equipped with internal,
room-temperature, 5-Mc crystal oscillators (2 x 10-7/°C) that can be
easily phase-locked to an external standard.

IN CANADA: Toronto 247-2171, Montreal (Mt. Royal) 737-3673
IN EUROPE: Zurich, Switzerland — London, England
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Standard Frequency Oscillator, Type 1115-B

An all solid-state 5-Mc crystal oscillator with outputs of 5 Mc/s, 1 Mc/s,
and 100 kc/s. Short-term stability is less than 1 x 10! for one-second
samples. Agingis less than 5 x 10-1° per day after 30 days operation, less
than 1 x 10-1° per day after one year. A change in output load from open
circuit to short circuit causes a frequency deviation of less than 2 x 101!
A line-voltage change of =10 percent causes less thana 1 x 10! devia-
tion. Spectral line width is less than 0.25 c/s at 10 Gc/s. Noise pedestal
is less than — 145 dB per yC/s at 5 Mc/s.

Meets MIL STD 167 for vibration. Uses either ac or dc power: 90-130 V
or 180-260 V, 40 to 2000 c/s, or 22-35 V dc. Supplied with internal re-
chargeable nickel-cadmium battery for 35-hour emergency standby
operation. Price, $2050 (in U.S.A.).

Write for Complete Information

GENERAL RADIO COMPANY

WEST CONCORD, MASSACHUSETTS

BOSTON NEW YORK, N. Y., 964-2722 CHICAGO PHILADELPHIA

WASHINGTON, D.C.
(W. Concord) 646-0550  (Ridgefield, N. J.) 943-3140  (Oak Park) 848-9400 (Ft. Washington) 646 8930 (Rockville. Md.) 946-1600  454-9323 FL 7-4031 (Los Altos) 948-8233

SYRACUSE DALLAS  SAN FRANCISCO LOS ANGELES OCRLANDO, FLA. CLEVELAND

469-6201 425-4671 886-0150
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THIS OR

Why not do it the quicker, more reliable way, at less cost
...with the Dymec solid-state DY-2460A Amplifier?

Of course, you can design and build the amplifier
element of your newly designed circuit yourself. But,
how long will you work on it...rather than on the origi-
nal designs of your circuit? And, can you do it for
$445—the low cost of the DY-2460A?

Will your amplifier have high performance and reli-
ability, with versatility to permit you to multiply, amp-
lify, add, integrate, differentiate, isolate and invert?
The general purpose DY-2460A is ready-made to per-
form these functions, complete with built-in power
supply. Simply insert the appropriate plug-in unit into
the front panel. The DY-2460A will supply an output
of £10 v peak at 10 ma. Zero drift is less than 1 pv
per week, and noise less than 4 uv peak to peak.

How about reliability? The DY-2460A utilizes a

THIS
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DOES THIS

photo-conductive chopper and all solid-state circuitry
for maximum reliability. The photo chopper is inher-
ently a long-life device, unaffected by mounting posi-
tion and vibration. Itis non-synchronous for elimination
of all effects of ac pick-up. Production instrumentation
is by far your most reliable choice.

We think the DY-2460A makes more sense. Ask
your Dymec /Hewlett-Packard field engineer for details
on how the DY-2460A can make your breadboarding
more reliable and easier at less cost. Or write Dymec
Division, 395 Page Mill Road, Palo Alto, California
94306. Phone (415)326-1755, TWX910-373-1296.

Price: DY-2460A Amplifier, $445; DY-2461A-M1
Data Systems Plug-in, $85; DY-2461A-M2 Bench-use
Plug-in, $125; DY-2461A-M3 Patch Unit Plug-in, $75;
DY-2461A-M4 Plus-one Gain Plug-in, $35.

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

HEWLETT =

PACKARD
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WITH YOUR hp 3440A DIGITAL VOLTMETER
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Now your Hewlett-Packard solid-state 3440A
DVM lets you measure ac (50 cps to 100 kc) or
dc signals 10 to 1000 volts full scale. Just con-
nect directly to the input terminals of the 3445A,
select manual range or automatic ranging—or
program range remotely. Signal common may be
connected up to 500 v dc above ground. Perma-
nent test records are available on all functions,
including polarity, decimal,function and over-
load, with accessory J74-562A Printer for a
1224 code (J76-562A for a 1248 code).

The specs tell the story of new versatility for the
3440A, $1160, today’s best DVM buy. Other
plug-ins that make the 3440A your most flexible
digital voltmeter include the 3441A Manual
Ranger Selector, $40; 3442A Automatic Range
Selector, $135; 3443A High-Gain/Autorange
Unit, $450; 3444A DC Multi-Function Unit,
$575. Then check your hp field engineer or write
for complete data to Hewlett-Packard, Palo Alto,
California 94304, Tel. (415) 326-7000; Europe:
54 Route des Acacias, Geneva; Canada: 8270
Mayrand Street, Montreal,

2 Circle 2 on reader service card

SPECIFICATIONS, 3445A (plugged into the 3440A)
Voltage range 4-digit full-scale readings of 9.999, 99.99 and

Voltage accuracy (dc):

Range selection (ac):
Range selection (dc):

Function selection:

Input impedance:

Input filter (dc):

(ac and dc):
Voltage accuracy (ac):

999.9 v; 59, overrange capability, indicator.

from 20°C to 30°C, including +10% line
variations. 50 cps—20 k¢, +0.19%, of reading
+2 counts. 20 ke—50 kc, +£0.19% of full scale
+2 counts. 50 kc—100 kc, < +0.3% of full
scale =2 counts. Temperature coefficient =
+0.005%/°C from 0—20°C and 30—50°C.

+0.059% of reading +1 digit, including 10%
line variation, +15°C to +40°C (£0.1% =1
digit 0°C to +50°C).

Manual, automatic, remote; auto reading <2
sec; max. remote ranging time 40 msec.

Manual, automatic, remote; auto reading <1
sec; max. remote ranging time 40 msec.

ac or dc, front panel.

10 megs shunted by <20 pf, all ac ranges;
10.2 megs, dc.

response time <450 msec to a step function
to within 99.959%, of final value; 30 db ac re-
jection at 60 cps on 10,100 and 1000 v ranges,
increasing at 12 db/octave.

10 vrange 100 v range 1000 v range

Common mode dc 90 db 70 db 50 db
rejection (dc): 60 cps 70 db 50 db 30db
Price: $525.

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

 PACKARD

An extra measure of quality
32509
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Regions 60 The changing face of the West
Reaction to a curtailment of military spending is
showing up in new products, new technology, new
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l. Design

Integrated circuits 75 Integrated circuits improve differential amplifiers
They reduce the two major objections to differential
amplifiers: cost and complexity
Robert Hirschfeld, Motorola, Inc.

Circuit design 80 Designer's casebook
Controlling scr firing angle regulates d-c load
voltage; matching gate potential to FET pinchoff
voltage; slow sweep generator controls camera
shutter; transistor increases multiplier phototube
sensitivity; improving Darlington speed

Il. Application

Industrial electronics 84  Regulating bias on a ship’s hull
An electronic control system regulates voltage
as speed and seawater change
E.L. Littauer and O.G. O'Brien, Lockheed
Aircraft Service Co.

Consumer electronics 88 A solid state stereo set built in modules (cover)
Aerospace techniques make receiver easy to
maintain and repair
S. Messin and T.E. Nawalinski, Non-Linear
Systems, Inc.

Communications 93  Making the antenna an active partner
Circuit functions and antenna are combined in
one structure

James F. Rippin Jr., Air Force Systems Command
Title R registered

U.S. Patent Office;
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Readers Comment

Old story?

To the Editor:

We were very interested to read
the article on thin film magnetom-
eters [June 28, 1965, p. 33] because
we feel that the Lockheed proposal
is not radically new in view of
British patent 592,241, which was
held by our subsidiary, Henry
Hughes & Son Ltd. Based on an
application filed in 1945, it has now
expired. Our subsidiary had various
patents in other territories outside
the United Kingdom but most of
these have now also expired.

E. Swinbank
Patent Department
S. Smith & Sons
London

More plain talk

To the Editor:

I was delighted to see a continu-
ation of the dialogue on techno-
logical aids in education by L. P.
Morris [July 26, p. 4] after my re-
marks, labeled “Plain Talk,” in
your June 28 issue.

Unfortunately, the fundamental
correlation between the quality of
our educational process and our
continued strength and advance-
ment as a nation has not pene-
trated the body politic to a degree
that would stimulate vigorous con-
structive action. In part, this is due
to the autonomy of the school dis-
tricts and private institutions,
coupled with their limited funds
for exploration of new techniques.

Although I heartily support the
autonomous school systems, I
firmly believe that the information
for the implementation of the new
technology in education must be
supplied to them by a national or-
ganization dedicated to the contin-
uing study and implementation of
the best in our technology.

The contributions of the several
private foundations have been sig-
nificant but their efforts are not
coordinated into the total concept
of the educational system. The
participation of the Federal Gov-
ernment has likewise been on a
piecemeal basis.

In my view there is a desperate
need for a quasi-governmental co-

Electronics | August 9, 1965



Now from Sprague!

LOW-COST, HERMETICALLY-SEALED

SEPT

SILICON EPITAXIAL PLANAR TRANSISTORS

@ L. APPLICATION BVeso | BVero| Dy
TNS3 TN54 High Voltage Switch, Amplifier, Gen. Purpose 75V 45y 50 min.
105 Il lcase | TNS5 | TNS6 Low-level, Low-noise AV | 30V | 60min.
NS | TNGO PG T av_|3ov_ | 100min
TN6L | TNG2 : . AV | 30V | 50min.
TNG3 | TNG4 HIEN Sppns Repiees 0 | 200 | 25min.

For complete information, write to Technical
Literature Service, Sprague Electric Company,
35 Marshall Street, North Adams, Mass. 01248

SPRAGUE COMPONENTS

~ ®
TRANSISTORS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS s p R n G U E
CAPACITORS INTERFERENCE FILTERS PACKAGED COMPONENT ASSEMBLIES

RESISTORS PULSE-FORMING NETWORKS BOBBIN and TAPE WOUND MAGNETIC CORES

INTEGRATED CIRCUITS TOROIDAL INDUCTORS SILICON RECTIFIER GATE CONTROLS THE MARK OF RELIABILITY
;ISE!AN,'FILM MICROCIRCUITS ELECTRIC WAVE FILTERS FUNCTIONAL DIGITAL CIRCUITS

‘Sprague’ and '@' are registered trademarks of the Sprague Electric Co,

Electronics | August 9, 1965 Circle 5 on reader service card 5



Powerlytic® Capacitors

in 42 Case Sizes

Insure Maximum Capacitance
in Minimum Space

Designed to pack high capacitance
into areas that provide limited
space, tubular case Powerlytic Ca-
pacitors can be procured in 20 dif-
ferent sizes while cylindrical Power-
Iytics are available in 22 case sizes.

Smaller companion to Sprague’s
proven 36D cylindrical aluminum
electrolytic, the Type 39D Power-
lytic is well qualified for transistor-
ized circuitry that requires maximum
capacitance in case sizes ranging
from 2" x 1¥8" to 1" x 338"

Type 39D tubular Powerlytics are
designed for operation at tempera-
tures up to 85 C. Their unique con-
struction has welds at all critical
anode and cathode terminals—there
are no riveted or pressure connec-
tions. As a result, open circuits are
prevented, even in the microvolt
signal range.

Improved molded phenolic end
seals contribute to an unusually long
life (expectancy, 10 years or more)
for type 39D Capacitors. They have
low effective series resistance and
low leakage current. Standard rat-
ings include capacitance values to
18,000 uF, in voltages from 3 to
450 VDC.

Type 36D cylindrical case Power-
Iytics, designed for space economy
in applications such as computer
power supplies, industrial controls,
and high gain amplifiers, are avail-
able in case sizes from 138" x 218"
to 3” x 598", Designed with reliable
safety vents, Type 36D Powerlytics
also have superior seals employing
molded covers with recessed rubber
gaskets. They are available in stand-
ard ratings from 3 to 450 VDC with
capacitance values to 270,000 pF.

For complete technical data on
Type 36D or Type 39D Powerlytic
Capacitors, write for Engineering
Bulletins 3431B and 3415, respec-
tively, to Technical Literature Serv-
ice, Sprague Electric Co., 35 Mar-
shall St., North Adams, Mass. 01248.

4sC-f142
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ordinating agency staffed by the
best minds in the country and serv-
ing as the communication link be-
tween the educational establish-
ments and the industry developing
and producing the technological
aids.

N. A. Moerman
Roslyn Heights, N.Y,

Sierra contract

To the Editor:

After reading your article, “Blue-
print for the 70’s,” [June 28, 1965,
p- 31], we would like to point out
that the Army is investigating the
use of Sierra Research Corpora-
tion’s stationkeeping equipment. A
contract was awarded to Sierra on
April 30, 1965, and announced in
late June.

To quote from the contract, “The
purpose of this specification is to
procure models of readily available
stationkeeping equipment (Sierra
Research Corporation SNS-64/2),
which is representative of the state
of the art, for Army evaluation in a
military potential test program.
The basic intent of this program is
to determine whether the utiliza-
tion of this stationkeeping device
provides the Army with an im-
proved operation capability.”

The SNS-64/2 stationkeeper has
been designated AN/APN-169 In-
traformation Positioning Set by the
Air Force. They have recently com-
pleted a flight test program of this
equipment in C-130 aircraft at
Eglin AFB, Florida.

Jerome A. Davern
Sierra Research Corp.
Buffalo, N. Y.

= Station-keeping equipment for
Army aircraft is a good market. Due
to the lack of electronic aids to

[ — — — — —— — — — — ——

formation flying, the 1lst Cavalry
Division at Fort Benning, Ga. is
experimenting with Red Dog,
which uses no electronics but de-
pends on maintaining prescribed
airspeeds, altitudes and schedules.

Flying fish

To the Editor:

Reading about the variable-
depth sonar system [Dec. 28, 1964,
p. 79] T was interested by the com-
ment: “The cumbersome gear slows
down the ship from which it
operates.”

I was a physicist for the head-
quarters, Pacific Missile Range,
Point Mugu, Calif. from July 1962
to January 1965. While there I de-
veloped a “stable oceanographic
fish™.

The device is a devilfish shaped
affair which “flies” underwater at
speeds from 5 to 20 knots with 100
pounds of free lift.

The “fish” has a nonelectric,
pressure-sensing depth controller
which may be preset to any de-
sired operating depth. In operation,
the device may be loaded with 100
pounds of gear, set to “fly” at 200
feet, and towed at 15 knots with
minimal drag.

Sea tests were not undertaken
before I left and I do not believe
they have been carried out since
then. Pool and pressure tests
proved quite satisfactory. In any
event, the device belongs to the
Navy and could possibly be ob-
tained by contacting the geophysics
officer, Code 3250, at PMR.

Sam Gerrish
Physicist
National Center for Atmospheric

Research

Boulder, Colo.

SUBSCRIPTION SERVICE

Please include an Electronics Magazine address
label to insure prompl service whenever you
write us about your subscription.
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Electronics
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. . . and you can profit from our experience. Whether your automatic testing
problem is in production, quality control, reliability, or evaluation, TI can
solve it. Innovating state-of-the-art solutions is a regular occurrence at TI
such as the technique for dynamic testing of transistors, diodes, integrated
circuits and modules. It’s our business to stay ahead.

TI-built test equipment is dependable, flexible, has anti-obsolescent fea-
tures and is economical. It is backed by an engineering organization with
more than a decade of experience in manufacturing, installing and servicing
of semiconductor test equipment. For the latest information, write TI’s test
equipment specialists, the Industrial Products Group.

TEXAS INSTRUMENTS

INCORPORATED

P. O. BOX 66027 HOUSTON, TEXAS 77006
118 RUE du RHONE GENEVA, SWITZERLAND

INDUSTRIAL
PRODUCTS
GROUP

Hear a discussion of DYNAMIC testing benefits at WESCON: Thursday, August 26, Empire Room, Sir Francis Drake Hotel.
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Rugged, Ceramic
Beam Pentode

for Critical Linear
Amplifier Applications

Combine unique, rugged internal tube construction,
Penta’s patented vane-type suppressor grid, and low
interelectrode capacitance and you have the new
PL-8641 ceramic beam pentode. You will find itan
ideal tube for critical linear applications.

As a Class-AB, amplifier, the new PL-8641 will
deliver over 5500 watts of useful PEP output, with
5000 plate volts and 1000 volts on the screen grid.
Plate dissipation is conservatively rated at 3000 watts.

A unique thoriated tungsten mesh filament is used
in the PL-8641, permitting reasonable electrode
spacings. This means a rugged, dependable tube.

These are the maximum ratings for the new PL-8641:

Filament Voltage 6.0 volts
Filament Current 85 amperes
Plate Voltage 5000 volts
Plate Current 2.0 amperes
Screen Voltage 1000 volts
Plate Dissipation 3000 watts

Write today for full details on this newest addition to
the Penta line of dependable beam pentodes. The
Penta Laboratories, Inc., 312 N. Nopal Street,

Santa Barbara, California 93102.
A Subsidiary of Raytheon Company.

Circle 8 on reader service card

People

“You’ve got to remove the organi-
zational barriers as much as pos-
sible so you can get a natural flow
of ideas—espe-
cially with a
company of this
size,” says Ar-
thur M. Bueche,
new director of
the General
Electric Co.’s
Research  and
Develop-
ment Center in
Schenectady, N. Y.

The center, employing 700 engi-
neers and scientists, was formed
last month by combining GE’s
basic research lab and its applied
technology lab under a single or-
ganizational roof.

To accomplish this idea ex-
change, he hopes GE will move its
basic and applied research into a
single building. The facilities are
now several miles apart.

Bueche (pronounced BEE-ka) be-
lieves in the interdisciplinary ap-
proach to research. Specialists in
one field, he says, must have easy
direct access to specialists in an-
other. When a material or a tech-
nique is developed in one section
of a lab, researchers with various
specialties should have an oppor-
tunity to apply it to their own fields.

But Bueche maintains that this
does not mean decisions by com-
mittee. A research center must
maintain an atmosphere in which
an individual can try things on his
own, he says. “If he’s right about
an idea, we’ll know it, because it’ll
work,” he explains.

The new research director, who
was also given the title of vice
president, holds a doctorate in
chemistry. Chemists outnumber
physicists and electronics engineers
at the lab, he explains, because
much of the basic work in electron-
ics depends on understanding a
material’s chemistry.

Bueche joined GE as a research
chemist in 1950, after three years
as a research associate at Cornell
University. In 1956 he moved into
a managerial position. He has done
research on the effects of high en-
ergy on polymeric materials.

Electronics | August 9, 1965
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TV Transmitting Tube
For CHANNEL MOON,
On Target,

On Frequency

The ML-7855 frequency stable

Machlett UHF planar triode

transmitted all of the moon

pictures—sharp and clear—

for Rangers 7, 8, and 9. On
frequency, and at full power within
seconds, the ML-7855 powered
TV transmitters have been an
outstanding success. In space, in
the military service, in the nation’s
airliners—wherever the highest
reliability and performance is
required, use of Machlett planar
triodes demonstrates the continuing
confidence in the capability of the
Machlett organization. Whether
you require high power/high
voltage triodes or tetrodes, UHF
planar triodes, X-ray tubes,
vidicons, or need assistance in
research or design development,
write: The Machlett Laboratories,
Inc., Springdale, Conn.

06879, An affiliate of @
Raytheon Company.

ELECTRON TUBE SPECIALIST
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see 4 response

traces on single-
trace scope

measurement by comparison
up to 1,200 mc

NEW

JERROLD
SOLID-STATE

3-POSITION
COAXIAL SWITCHER

Model TC-3 $29590

Turn any single-trace oscilloscope
into a 4-trace scope; insert two refer-
ence traces automatically in addition
to test trace and baseline. These
references have advantage of per-
manent relative accuracy over
scribed or painted lines.

Results are repeatable, as accurate
as your reference attenuators. Gen-
erator and scope drift do not affect
accuracy of measurements. Fre-
quency from dc to 1,200 mc extends
usefulness of comparison technique
well into the UHF band. The TC-3
Coaxial Switcher can save you thou-
sands of dollars in speed and accu-
racy. Write for literature.

JERROLD

ELECTRONICS

Industrial Products Division,
Philadelphia, Pa. 19132

In Canada: Jerrold Electronics,
60 Wingold Ave., Toronto 19, Ont.
Export: Rocke International,
13E.40th St., New York, N.Y. 10016

See us at WESCON Booth 3509-10-11
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Meetings

Heat Transfer Conference, Heat
Transfer Division of ASME, Energy
Conversion and Transport Division of
AIChE; Biltmore Hotel, Los Angeles,
Aug. 8-11.

Techniques in Long-Range Planning,
AMA; AMA Headquarters, NYC, Aug.
16-18.

Technical Instrumentation Symposium,
U. S. Air Force Systems Command,
SPIE; Jack Tar Hotel, San Francisco,
Aug. 16-20.

American Astronautical Society National
Meeting, AAS; Sheraton-Palace Hotel,
San Francisco, Aug. 18-20.

International Conference on Energetics,
Energetics Division of ASME; Unit. of
Rochester, N.Y., Aug. 18-20.

Conference on Phenomena in lonized
Gases, Institute of Nuclear Sciences;
Trade Union Building, Trg Marksa i
Engelsa, Belgrad, Yugoslavia, Aug.
22-27.

International Conference on Medical
Electronics, Japan Society of Medical
Electronics and Biological Engineering;
Tokyo, Aug. 22-27.

Electronic Circuit Packaging
Symposium, EDN; San Francisco Hilton
Hotel, San Francisco, Aug. 23-24.

Electron Devices Symposium, IEEE
Electron Devices Group; Fairmont Hotel,
San Francisco, Aug. 23-24.

Computing Machinery National
Meeting, ACM; Sheraton-Cleveland
Hotel, Cleveland, Aug. 24-26.

Western Electronic Show and
Convention (WESCON/65), IEEE,
WEMA; Cow Palace, San Francisco,
Aug. 24-27.

The '65 Show, Industrial and Trade
Fairs Ltd.; London, England,
Aug. 24-Sept. 4.

Systems Engineering for Control
System Design Symposium, IFAC;
Tokyo, Aug. 25-26.

Radio-Products Fair, Stuttgarter
Ausstellungs-GMBH; Stuttgart
Kellesburg, Germany, Aug. 27-Sept. 5.

Antennas and Propagation International
Symposium, IEEE; Sheraton Park Hotel,
Washington, D.C. Aug. 30-Sept. 1.

Boulder Millimeter Wave and Far
Infrared Conference, |IEEE et al; Stanley
Hotel, Estes Park, Colorado, Aug. 30-
Sept. 1.

Opto-Electronic Components and
Devices Symposium, Advisory Group for
Aerospace Research and Development;
Paris, Sept. 6-9.

Technical Conference on Materials
Science and Technology in Integrated
Electronics, Electronic Materials
Committee, Institute of Metals Div. of
the Metallurgical Society and San
Francisco Section of the AIMMPE; St.
Francis Hotel, San Francisco, Sept. 7-9.

International Electronic Exhibit INEL,
Swiss Fair Authorities; Basel,
Switzerland, Sept. 7-11.

Industrial Electronics and Control
Instrumentation International
Congress, |IEEE; Sheraton Hotel,
Philadelphia, Sept. 8-10.

International Inventors and New
Products Exhibition, International
Institute for Patent Products Limited;
New York Coliseum, Sept. 9-12.

Electrical Insulation Conference, IEEE,
NEMA; New York Hilton Hotel, New
York, Sept. 13-16.

Joint Engineering Management Annual
Conference, IEEE/ASME; New York
Hilton Hotel, N. Y., Sept. 13-14.

Technical Association of the Pulp &
Paper Industry Engineering Conference,
Engineering Div. of Tappi; Leamington
Hotel, Minneapolis, Minn., Sept. 13-16.

Engineering Materials and Design
Conference, Industrial & Trade Fairs
Ltd., Olympia, London, Sept. 13-17.

Call for papers

Aerospace Systems Conference,
IEEE; Olympic Hotel, Seattle,
Washington, July 11-15, 1966. Sep-
tember 30 is deadline for sub-
mission of 4 copies of 250-word
abstract to Thomas J. Martin, Tech-
nical Program Chairman, 3811 E.
Howell St., Seattle, Wash. 98122.

Solid State Circuits Conference,
IEEE, Univ. of Pennsylvania; Univ.
of Pennsylvania and Sheraton Ho-
tel, Philadelphia, February 9-11,
1966. October 15 is deadline for
submission of 35-word abstract and
500-word summary to Konrad H.
Fischer, U.S. Army Electronics
Command, Attn: AMSE-1-KL-1,
Fort Monmouth, New Jersey 07703.
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DC VOLTS DC AMPERE

MODEL
QRC 40-4

CUR.ADJ.

WRITE A SPEC
FOR YOUR IDEAL
POWER SUPPLY

THEN Compare * 11 10

SORENSEN’S EXPANDED QRC SERIES...

—_— Ty Y P .9 -

First, start with voltage regulation of == 0.005% line and load combinedm Constant voltage/constant current indicator lights m Vernier controls on

Then, add voltage ripple of 1 mv RMS m Current regulation of = 0.05% of both voltage and current adjustments m Output voltage and current metersm

maximum current output m Current ripple as low as 1 ma RMS m Transient Voltage and current programming m Series/parallel operation m Remote sens-

response 50 w sec. to return to == 20 mv band m Excellent stability, typi- ing m No turn-on, turn-off overshoots m Plug-in control hoards m

cally 0.025% for 8 hours (after warm-up) m Resolution approximately 0.01% = : . A

Input versatility 105-125/201-239 VAC, 50 to 400 CPS m Price? How about $450 for 0-40 volts, 0-8 amps, in a 3'2” high package?
Still want to compare? For more information on the QRC series, call your

Then, build in every conceivahle design feature like: High effi- P . local Sorensen representative, or write: Sorensen, A Unit of

ciency m Constant voltage/constant current crossover (so sharp Raytheon Company, Richards Avenue, South Norwalk, Conn.®m

the units never leave the specified regulation bands) m Or use Reader Service Numher 200 m

OUTPUT OUTPUT CONSTANT CONSTANT CONSTANT

VOLTAGE CURRENT VOLTAGE REG. VOLTAGE CONSTANT CONSTANT CURRENT RACK
MODEL RANGE RANGE (LINE & LOAD RIPPLE CURRENT CURRENT RIPPLE HEIGHT
NUMBER (vbc) (AMPS) COMBINED) RMS RANGE REGULATION RMS (INCHES) PRICE

QRC20-8 0-20 - + .005% or =1 mv 1mv 0-8 = = 2 ma 312 $410.00
QRC40-4 0-40 - = .005% or =1 mv 1mv 0-4 e 1ma Stat 315.00
5 0-20 HBE or == 1 my 1mv 0-15 =1 r= 8 4m 5% 525.00
0-40 - .005% or =1 mv 1mv 0-8 312 450.00
0-20 == .005% or 1my 1my 0-30 b I 16 7 700.00
0-40 =+ .005% or =1 mv 1mv 0-15 % Or = 5V 575.00
QRC40-30 0-40 0-3( zEot or=1mv 1my 0-30 =05 16 ma 8 ma 7 775.
tHalf rack

ELECTRICAL AND MECHANICAL SPECIFICATIONS

Circle 11 on reader service card



Never before has electrical engineering covered
such a wide field as today. This extends from the
thin magnetic films of high-speed memoriestothe
mammoth dimensions of modern turbine gener-

. ators. Electrical systems operate with subminia-
ture waves only a thousandth of a millimeter in
length as well as low-frequency waves up to
several kilometers in length. Research has pene-
trated into a subtemperature region only a few
degrees above absolute zero. For its plasma
investigations it generates temperatures ap-

proaching that of the sun. Reactor technology har-
nesses the inmost forces of the atomic nucleus.

Communications satellites circle the earth.

These extreme achievements give an idea of the
broad range of our activities, which extend all
the way from the study of first principles to the

ultimate development of new products. That is
why the Siemens Group keeps 15,000 of its em-
ployees assigned to R&D projects alone. The

®
results of their efforts are of concrete benefit to
all of our customers: every system that leaves
our factories and every system we install reflects
the sum total of the experience acquired and
evaluated daily at our R&D laboratories.

Components Plant, Munich
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SIEMENS

Siemens Polystyrene
“Styroflex” Capacitors

“Mica” properties at “paper” prices

Unique properties of Polystyrene and the
method of manufacture developed by
Siemens (The polystyrene is stretched and
stabilized in the stretched condition before
winding. After winding, special heat treat-
ment shrinks the film, forming a hard, stable
body.) results in low cost STYROFLEX
capacitors which offer:

Reliability: 1) against voltage breakdown
(assured by tests on each unit at 3.3 times
rated voltage). 2) in the microvolt range (as-
sured by positive welded contacts between
foil and leads).

Stability against change in capacitance
over long periods of time is one result of the
solidity and hardness of the capacitors...
produced by the special film shrinking manu-
facturing process.

Low Self-Inductance: values as low as for
extended-foil construction.

Low Dissipation Factor: usually even lower
than for mica capacitors, making them espe-
cially suitable for filter circuits.

High Resistance to Humidity: polystyrene
has the lowest water absorption coefficient
of all capacitor dielectric materials.

Highest Insulation Resistance: higher than
for any other kind of dielectric.

Immediate Shipment: substantial stocks are
held in White Plains, N.Y.

Electronics | August 9, 1965

. DISSIPATION FACTOR (%)

APPROX. ACTUAL SIZE

1
1000
5000 // m?nF
mmF
5 // 4
/ up to
100 mmF
01
Low dissipation factor (usually even
lower than for mica capacitors) is
001 provided by Styroflex capacitors...
103 104 105 106 102 108 making them specially suitable for
FREQUENCY (c/s) filter circuits.

SIEMENS AMERICA INCORPORATED
Components Division
230 Ferris Avenue, White Plains, N. Y.

In Canada:

SIEMENS HALSKE SIEMENS SCHUCKERT (CANADA) LTD.

407 McGill Street, Montreal 1, P.Q.
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DUAL TRACE
)

HOW MANY SCOPES CAN THIS ONE REPLACE?

A sizable number, depending upon the range of applications. For
this is the Fairchild 777—the most versatile of all industrial scopes.
The 777 is a dual beam, dual trace scope in which any four of 22
plug-ins are completely interchangeable in both X and Y cavities.
These same plug-ins fit all Fairchild 765H Series scopes. They include
DC-100 mc bandwidth, spectrum analyzer and raster display capabili-
ties, sensitivity to 500 uv/cm, risetime to 3.5 ns.

Other features of the 777 include 6 x 10 cm display area for each
beam with 5 cm overlap between beams for optimum resolution...
unique 13 kv CRT with four independent deflection structures...solid
state circuitry (with all defiection circuitry in the plug-ins)...light
weight (44 Ibs.)...environmentalized for rugged applica-
tions. Price (main frame): $1,600 f.o.b. Clifton, N.J.

The 777 illustrates the Fairchild concept of value through
versatility. One scope doing many tasks is only part of it.
Future state-of-the-art capability is equally important
because it helps you curb the high cost of Technological

*Technological Obsolescence

Circle 14 on reader service card

Obsolescence. And finally, service.
Fairchild has more service centers
than any other scope manufacturer.

Ask your Fairchild Field Engineer for
details on this and other new gen-
eration Fairchild scopes. Or write to
Fairchild Instrumentation, 750 Bloom-
field Ave., Clifton, N.J.

FAIRCHILD

INSTRUMENTATION
A DIVISION OF FAIRCHILD CAMERA
AND INSTRUMENT CORPORATION
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Editorial

Changing
an
image

It is an unhappy paradox that the expansion of
electronics, which makes it possible to reach out
into space, to probe ocean depths, and link
nations by satellite, has reduced the stature of
the electronics engineer. And the fault is clearly
his. By abandoning his responsibility in this
most dynamic of professions, the engineer has
created an intellectual and occupational void
that the physical scientist is filling.

In the New York Times Sunday Book Review
last month, Daniel Lang praised the intelligence
and contribution of scientists in a torrent of
words. Climaxing the buildup, he said, “The
view persists that scientists are special, the ones
who have demonstrated that the brain can be
made to work.” At the same time, he ticked off
engineers with one damning sentence: “He is an
engineer—that is a nuts-and-bolts man who is
applying what is already known about nature.”

Lang’s disparaging comparison comes at a
time when many electronics engineers are worry-
ing about their image. At the headquarters of
the Institute of Electrical and Electronic Engi-
neers in New York, a group is wrestling with the
problem of how to raise the general public’s
opinion of electronic’s engineers. Earlier this year,
a National Academy of Engineers was estab-
lished to do much the same kind of prestige-
raising for the profession. The concern is that
scientists, particularly physicists and mathema-
ticians, have dramatically upstaged electronics
engineers in the space age and have stolen the
spotlight. Complained one staff member of the
IEEE, “It’s always a scientist you see on tele-
vision explaining a space shot, but when some-
thing goes wrong, it’s an ‘engineering failure’.”

There’s nothing new about physical scientists
in electronics. In the infant days of the tech-
nology, many of the best-known innovators came
from the physical sciences: Sir John Ambrose
Fleming, the inventor of the electron tube and
the thermionic rectifier, was a physicist; Charles
P. Steinmetz, the genius at the General Electric
Co., was trained as a mathematician. Even in

later years, physical scientists continued their
contributions to electronics; thus the transistor,
the maser and the laser have been the brain-
children of physical scientists rather than engi-
neers. But that is expected; physical scientists
should be the people to explain the basic phe-
nomena of nature and harness them for devices
that are on the outpost of technology.

Today, something quite different and danger-
ous is happening. Physical scientists are taking
over a lot of the jobs that are basically engineer-
ing in nature. Scientists hold most of the key
positions on the Mariner 4 project (which took
the pictures of Mars last month), Ranger shots,
the Apollo moon program and others. Fifteen
years ago, in the quiet academic atmosphere that
was the habitat of the scientist, such projects
would have been considered engineering work,
and outside the province of the scientist.

The reason for the change is relatively simple
but fundamental: most engineers are not prac-
ticing engineering. There is truth in the charge
that too many are technicians working with nuts
and bolts despite their handsomely engraved
engineering diplomas and fancy titles. They have
refused the challenge of the real engineering job
—analyzing a situation to determine the tech-
nical problem and then bringing the technology
to bear to solve it—for a much easier pursuit.
They let others create while they crib circuits
or build hardware from available components.

Such men have created a vacuum that scien-
tists have rushed to fill. Along the way, the scien-
tists have picked up higher pay, wider public
recognition and the satisfaction of challenging
work assignments.

Unless engineers do something positive, more
and more scientists will be invading their do-
main. The answer does not lie in a publicity
campaign program to sell the profession to the
public; it is in performance. Engineers with
curiosity, talent, imagination, and willingness
to learn and work will not have to seek public
acclaim. It will be given freely.

Symptoms of engineering apathy are all
around us: too many engineers neither read
technical journals and magazines nor attend
technical meetings because they feel their formal
learning ended when they left college. Many
who do go to technical meetings write blatant
puffs instead of sound, informative papers be-
cause they want to be considered commercially
oriented. Not enough engineers care what is
happening in electronics outside their own spe-
cialty. All too many are content with their rou-
tine work in a self-limiting and ever-narrowing
area of the field.

No wonder the profession is earning a second-
class reputation.
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Attn. Servo System Designers:

Look at the Signal to Noise Ratios on
these Glifton production-run Resolvers!

TOTAL NULL VOLTAGE
TOTAL NULL VOLTAGE

QUANTITY OF UNITS
AUANTITY OF UNITS

SIZE 11

SIZE 15

1
6 7 8 9 1

BT 3 i 15 2

OTAL NULL vdLTAGE (MILLIVOLTS) | To:rAL NULL vou G (MlLLlVOLTS) l

. ! S - L ol — — '" —

S S S S & ] X o

SINE ' § S 2 sm3 B g =
HIGH ACCURACY, TOO!

Clifton Precision continues to improve the nulls and
accuracy on its Precision Computing Resolvers. A little
close study of the curves shows that you are getting far
better units than the industry standard and probably
considerably better than your spec calls for. For in-
stance, almost half of these production line units are
exhibiting Signal to Noise ratios of 4000:1 min. About

QUANTITY OF UNITS

half of the units show max. errors of 2 minutes or less.

1.0 15 20 24§ 36 iy . i
MAXIMUM ERROR IN MINUTES Why be satisfied with less than the best in Precision

o
[}

Computing Resolvers. These units cost no more than
competitive units, sometimes less, and they give better
nulls and accuracy in production quantities.

Clifton Precision Products, Division of Litton Indus-
tries, Clifton Heights, Pa., Colorado Springs, Colo.

QUANTITY OF UNITS

WHY BE SATISFIED WITH
LESS THAN THE BEST ?

[H

D05 1.0 1.5 2.0° 25530535 @054
MAXIMUM ERROR IN MINUTES

C]TC CLIFTON :555icrs
DIVISION OF LITTON INDUSTRIES
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Sparrow may take
Phoenix’s place

Ford considering
IC speedometers

Arrays of IC’s
cut computer costs

Electronics Newsletter

August 9, 1965

Rumors that the Navy may eliminate the Phoenix missile in favor of the
Sparrow are becoming stronger [Electronics, June 14, p. 41]. The radar-
and infrared-guided missile has run into design problems, as has the
F-111B fighter plane on which it is to be used.

The Navy may not only order an upgrading of the radar-guided Spar-
row so that it can do the job of the Phoenix, but also a new version of the
F-4B and F-4C fighters, which carry the present Sparrow ITI. The N avy
acknowledges that it has “on the drawing board” plans for an updated
Sparrow that has better range and altitude capabilities than the Sparrow
IIT. There is talk about an advanced F-4, called the F-4H, which, with an
upgraded Sparrow, could accomplish the mission that is intended for
the F-111B.

The British are reported to be interested in buying the F-4H and the
improved Sparrow as a new weapons system more suitable for aircraft
carrier operation than the heavier F-111B.

The F-4’s are made by the McDonnell Aircraft Corp., the Raytheon Co.
is prime contractor for the Sparrow, the Hughes Aircraft Co. has the
Phoenix contract and the General Dynamics Corp. holds the F-111B order.

Detroit may soon turn to integrated circuits for use in instrument panels
on cars and trucks. The Ford Motor Co. is considering an integrated-cir-
cuit speedometer-odometer—being developed by Stewart-Warner Micro-
electronics, Inc., a subsidiary of the Stewart-Warner Corp.—for use in
future models of its Mustang.

Stewart-Warner says a producer of taxicab meters is also considering
the use of IC’s. The advantage in making these instruments all electronic
instead of electromechanical, says Stewart-Warner, is that they are
cheaper, more reliable and smaller.

For years, computer makers have been predicting they could slash manu-
facturing costs by using monolithic arrays of integrated circuits. This
claim is borne out by Honeywell, Inc.’s new flight computer, called Alert;
almost half of its logic circuits are made of 10-circuit arrays in large, 40-
lead flatpacks. The circuits, developed for Honeywell by Texas Instru-
ments Incorporated, are called steering arrays because they gate signals
into other logic circuits.

The logic system is made of 239 arrays and 960 conventional 14-lead
flatpacks housing one to four logic circuits. Without the arrays, 2,035
packages would be needed instead of 1,199. The king-size circuits cost
twice as much as the others, but Honeywell gets the equivalent of 2,035
packages for the cost of 1,438, a 33% saving. The 40-lead flatpacks also
require about 35% fewer lead bonds and joints than regular flatpacks do.

The National Aeronautics and Space Administration and the Air Force
will use the Alert for guidance, navigation and adaptive energy manage-
ment experiments in NASA’s supersonic research plane, the X-15A-3.
Weighing only 37 pounds with a Biax-core memory of 4,096 24-bit words,
the computer is a high-speed parallel machine. It can add in two micro-
seconds—twice as fast as the IBM 7090. Honeywell hopes to sell the com-
puter for weapons systems, particularly for Navy aircraft.
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First test center
for connectors

Bendix to supply
air-control radios

Comsat’s revenue
trails expectations

RCA to make
15-inch color tv

18

Electronics Newsletter

The Amphenol Corp. has opened a connector test center in Chicago. The
facility is the first in the industry to test components under recently drawn
guidelines to measure the reliability of connectors [Electronics, May 30,
p. 17.] Production batches of connectors will be tested under various
environmental conditions: heat, cold, humidity, vacuum and vibration.

The move to establish reliability standards, under the aegis of the
Electronic Industries Association, follows complaints that connectors
weren’t meeting the standards sought by military and industrial users.
The guidelines are being reviewed by the Defense Electronic Supply
Center in Dayton, Ohio.

The Air Force has settled on the Bendix Corp. to produce a lightweight
forward air-controller radio that can communicate with any radio used
by any government.

Prototypes of the radio, designated the PRC-72, will be produced by
the Bendix radio division at Towson, Md., under a $1.5-million contract.
The Air Force may buy as many as 5,000 sets.

The PRC-72 is similar to the PRC-71 built by Sylvania Electric Prod-
ucts, Inc., only it will be much lighter. Sylvania is a subsidiary of the
General Telephone & Electronics Corp. :

The Air Force contract calls for the PRC-72 to weigh no more than 30
pounds—as little as 25 pounds if possible. The PRC-71, with case, bag and
carrying kit weighs 55 pounds. The new radio is to replace the PRC-71
and the old, but still reliable, PRC-47, an even heavier unit with limited
frequency coverage. Forward air-controller radios are portable sets used
to communicate with aircraft from forward positions on the ground. But
the PRC-71 and PRC-72, with their broad frequency capabilities, can
fulfill a number of other communications tasks.

The contract is administered by the Oklahoma City Air Materiel Area
at Tinker Air Force Base, Okla. The Rome Air Development Center at
Rome, N.Y., has the engineering responsibility.

The Communications Satellite Corp.’s first payment for Early Bird service
was so small that it underlined Comsat’s disappointment in the initial
commercial response to the satellite.

The amount, $247,000 from the American Telephone & Telegraph Co.,
represented use of only 60 of the 240 Early Bird channels instead of the
100 channels that Comsat had hoped AT&T would use.

Comsat officials concede that Early Bird’s traffic is far short of earlier
expectations. Comsat had hoped to have 180 circuits in use by the end
of this year, but so far only 61 are under lease.

Part of the difficulty appears to stem from the fact that Comsat’s
European partners, eager to protect their investment in underwater
cables, are holding back development of ground stations and distribution
links in Europe.

The Radio Corp. of America will follow the General Electric Co. into the
small-size color television tube field. RCA will produce a 15-inch rectang-
ular tube; earlier this year GE announced it would make an 1l-inch
rectangular tube.

Receivers with the RCA tubes should reach the market next spring;
GE’s sets are slated to be ready by Christmas.
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Look to DEECO for fast service
on these new germanium transistors

High temperature

capabilities of package exceed

those of element itself

Germanium Planar
Epitaxial Process

Hermetic Seal between
glass header and leads

“Wrap around” construction
prevents separation
of plastic from glass header

under temperature stress

Standard TO-18 pin
circle lead configuration

Economy plastic planar transistors reduce cost,
improve performance in TV, FM and industrial circuits.

New pnp epitaxial-planar germanium
economy transistors — TIXMO01-08 —
are designed for RF, oscillator, mixer,
and IF applications in television and
FM broadcast receivers and in industrial
applications requiring low-noise, high-
frequency amplifier devices. Low noise

(2.8 db typical at 200 mc), high gain,
forward AGC,low feedback capacitance,
and low-cost plastic-and-glass package
suggest use in many other applications
as well. We have large stocks ready for
immediate delivery. Specify TIXMOI-
04 for AM/FM; TIXMO05-08 for TV.

Rugged, low-noise TIXM101 ideal
for high-frequency military
and industrial circuits

Guaranteed noise figure of TI's new
TIXM 101 transistor is 2.6 db at 200 mc
...4.5db at 1 Ge. Gain-bandwidth prod-
uct (fp) is guaranteed 1.5 Gc, giving
your circuit more gain per stage at high
frequencies. And planar-germanium con-
struction allows the TIXM 101 to with-
stand more than 40,000 G’s in the critical
Y, plane and 1500 G’s shock. Call us for
fast delivery of these very low-noise,
rugged devices in hermetically sealed
TO-18 package — especially useful for
aerospace high-frequency amplifiers.

Improve your audio circuit
reliability at no increase
in cost with new economy
germanium series

Low-noise of 4 db max at 1 kc, high
breakdown voltage of 50 volts, and high
gain of 120 min at 0.5 ma are features of
a new TI series of pnp germanium alloy
transistors. Packaged in a standard her-
metically sealed TO-5, the TIXA01-05
economy series is ideal for low-noise,
small-signal audio amplifier applications.

And look to DEECO first for prompt delivery on industry’s broadest,
most proven line of germanium transistors . . . from Texas Instruments

Why go to two or three narrow-line sup-
pliers for your germanium requirements?
A look to the leader first can save you
both time and money. We stock, in depth,
more than 150 types of TI germanium

small signal transistors . . . transistors
proven in high-reliability programs
backed by tens of millions of life-test
hours. These include switching, amplifier,
general purpose, and high-frequency de-

AUTHORIZED [

vices made by the alloy, mesa and planar
epitaxial processes. Get biggest choice
from our inventory of TI germanium
transistors . . . by far industry’s broadest,
most proven line.

WISTal 0

DEECO%lnc.

DISTRIBUTORS — SERVING INDUSTRIALS EXCLUSIVELY

618 FIRST STREET N. W. ¢« CEDAR RAPIDS, IOWA ¢ PHONE 365-7751
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Coaxial eable assemblies. Ingenious solutions to
very special installation and transmission problems.

Phelps Dodge Electronic’s coaxial cables are avail-
able by the mile or by the foot. They are also
available in unique, one-of-a-kind <hape°. and
configurations which ﬂroally extend application
parameters. For instance, in transmitter installa-
tions, a cable assembly can eliminate the need
for elbows and other high cost RF plumbing. In
ticht physical confines, or under difficult environ-
mental conditions, a special cable assembly might
well be the answer.

We have made hundreds. And, they are all
different. Tracking antenna harnesses, as an ex-

PHELPS DODGE . o
NORTH HAVEN, CONNECTICUT \\

Circle 20 on reader service card

ample, sections of cable which accurately place
each antenna element in phase with other elements.
Special local oscillator and receiver lines, each a
section of Styroflex® coaxial cable cut to very tight
electrical length for transition to waveguide. An
airborne vibration isolator, an extremely flexible
corrugated assembly connecting rigid line to shock
mounted gear. Or, in equalizing and balancing
networks. Matching sections.

We would like to hear about your needs. Write
for Bulletin CC-1.

5
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Obviously

photography is the neat way to
capture information and record data

You would like to try it. (You
have heard that photographic
processing is now so fuss-free and
compact that it can go on all by
itself in unmanned spacecraft.)

But photo-technology may
not be your game. And your
needs are special.

Wouldn’t it be nice to talk
them over with some fellow en-
gineers who live photo-technol-
ogy day in and day out?

You don’t have to turn into
any more of a photo-technologist
yourself than you want to be.
New developments can make
such a carefree attitude realistic.

Tell us what you want to ac-
complish. If we think you’re over-
optimistic we’ll tell you. Other-
wise, we'll invite you to Roches-
ter for conversations with the two
or three men best qualified to tell
you exactly what to do or whom
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to see for the results you seek.
We have quite an assemblage

of photo-engineers to draw on.
We are, after all,

Kodak

Call or write Eastman Kodak
Company, Special Applications,
Rochester, N.Y. 14650, 716-
325-2000, Ext. 5129.
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CRESCENT COST CUTTERS

When you’ve got cutters that
snap-cut the toughest nickel
ribbon wire as easy as a tooth-
pick, assembly goes faster,
costs come down. Our 342 diagonal cutting
pliers have the special cutting edge
k. for it. These Crescent cutters
.. feature a carbide-insert
cutting edge, electronically ===
= induction hardened and hand ai“ew‘
honed for fast, snap-cutting actlon . Lessens

operator fatigue with . _——%, cushion-grip

the tool to its open position. Ask for
Crescent.The name alone is your guar-
antee of superior quality on any hand tool.

Crescent has the edge ...the hand honed, precision ground, electronically induction hardened edge in a
full line of diagonal cutting pliers. Call your Crescent Distributor or Sales Representative for full details.

Q_l“ foq'
@ |

940 "5
\ 4 Y [I/‘(\
940 sc 942 s

\
SC
You are invited to visit the
Crescent booth #434 at the
Wescon Show August 24th-
27th in the Cow Palace, San CRESCENT TOOL COMPANY/ DIVISION OF CRESCENT NIAGARA CORPORATION /JAMESTOWN, NEW YORK
Francisco.
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General Electric
says size is important,
but reliability
is more important.

Now you know two reasons why G.E.
uses capacitors of Mylar®in its 9" TV.

Inits “play-anywhere” TV shown above, G.E. uses dipped, molded
and wrap-and-fill capacitors of MYLAR*, and also capacitors that
are self-cased units where extra wraps of MYLAR provide protection
and anchorage for the leads. All are considerably smaller than
paper capacitors of equivalent rating.

“But no matter how small they were,” says Jim Nease, Com-
ponent Engineer, “‘we wouldn’t even consider using capacitors of
MYLAR if they weren’t reliable. Our tests have proven the outstand-
ing reliability of these capacitors. That’s the main reason we use
them, not only in our 9” set, but throughout our line.”

Reliability . . . reduced size. Two big reasons G.E. uses capaci-
tors of MYLAR. But there’s a third reason, too. Price. Capacitors
of MYLAR cost no more, and often cost less than paper capacitors.

For more information to help you investigate the ways capaci-
tors of MYLAR can help your designs for home entertainment and
similar circuits, write Du Pont i)

Co., Room 2797, Wilmington, ("@U p{]\NT\ LA i n kAL
\Nh_

Delaware 19898. In Canada: _,/ MYLAR®

Du Pont of Canada, Ltd., P.O. Beter Thinos for Betier living S RS T A TRV

- - through Chemistry

Box 660, Montreal, Quebec. D n el e g el RS (]

FILM
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For the price of a plug-in
you can have a scope.

$242.
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Here’s a thought for plug-in collectors. This time how about data instruments

another scope? Data Instruments S51A costs less than those
super amplifiers, and you’ll use it more often. The S51A
bridges the gap between large display, high precision labora-
tory instruments, and smaller portable units of limited CRT
size. It provides good reliability over a wide range of per-
formance, and has a precision, flat face 5" CRT with a variety
of phosphors. It also features efficient and reliable triggering
facilities and a fairly wide bandwidth. Here are the specs.

VERTICAL AMPLIFIER
BANDWIDTH SENSITIVITY/CM IMPEDANCE ACCURACY
DC-3mc 100mv to 50v 1MQ + 30pf *+5%
TIME BASE CRT PHYSICAL
TRIGGER &
SPEED/CM | HOR. AMP. | DIA. | PHOSPHOR [VOLTS | DIM. & WT.
Tus—100ms | Exp. x 2 5" P1 3.5kv [15%" x8"x 7"
+5% 5cps-200kc P7 + $10 16 Ibs.

The S51A is particularly suited to inspection, production con-
trol and monitoring applications. Its large screen and simpli-
fied controls make it an ideal educational instrument as well.
Each unit has a full year warranty and field and factory service
are provided.

Data Instruments Div. ® 7300 Crescent Blvd. ® Pennsauken, N.J.

Circle 26 on reader service card
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Navigation

End of loran

Since the mid-1940’s, ship captains
and airplane pilots have relied on
loran A, a radio-beacon navigation
system, to fix their position. Yet
loran has serious limitations. The
80 existing loran A stations can
provide navigational fixes over only
15% of the earth’s surface. Fur-
ther, the beacons’ medium and in-
termediate radio frequencies are
often blocked by bad weather or
atmospheric disturbances, and the
signals cannot be received by sub-
merged submarines.

Next year, though, the Defense
Department is expected to begin
replacing loran A with a $100-mil-
lion radio-beacon navigation sys-
tem called Omega. Eight Omega
stations (see map) could cover the
entire earth. The system’s very-
low frequency signals, between
10.2 and 13.6 kilocycles, are rela-
tively immune to bad weather and
atmospheric disturbances and can
reach about 40 feet beneath the
surface of the ocean.

Long range. Omega provides
navigational fixes accurate to within
half a mile to a mile during the
day and one to two miles at night
at distances up to 9,000 miles.
Loran A, which has a comparable
accuracy, has a maximum range of
only about 1,500 miles.

The Navy will test Omega dur-
ing the first quarter of next year.
Then, if Defense Secretary Robert
S. McNamara approves, the Navy
will start ordering equipment, so
that the system will be in operation
by the summer of 1966.

The Navy has one test station in
Hawaii, and is building test sta-
tions in Norway and Trinidad. New
stations are planned for the Min-
nesota-Wisconsin area, the Philip-
pines, New Zealand, Mauritius
Island near Madagascar and Tri-
stan Island in the center of the

Proposed sites of worldwide Omega navigational system

South Atlantic Ocean.

Two receivers. Omega receivers
for shipboard use cost from $2,500
to $5,000. The Nortronics division
of the Northrop Corp. is building
10 of them for delivery to the Navy
by the end of the year. Multipur-
pose receivers, for ship, plane, or
submarine use, cost around $20,000
per unit; the International Tele-
phone & Telegraph Corp.’s Federal
Laboratories is building 10 proto-
types, also for delivery this year.

Within three years, the Navy
wants to have a thousand of each
kind of receiver. Eventually, every
seagoing vessel will have one. Since
the Omega system requires some
manual computation, aircraft use
will be confined at first to planes
that carry navigators. A fully auto-
matic system may be perfected
later.

The Air Force may install the
system in some of its planes, and
the Federal Aviation Agency is also
looking at Omega for private
planes. Commercial airlines and
merchant ships could also use
Omega.

Up in the air. Although there is
little doubt that Omega will even-
tually spell the end for loran A,

there is still some question as to
whether Omega itself will be sup-
planted by still another naviga-
tional system; radio beacons trans-
mitted from satellites.

Several government agencies and
the Navy are planning a series of
experiments within a year to test
the feasibility of satellite naviga-
tion. And the Navy itself is con-
ducting tests to see if its highly
accurate, but expensive, Transit
navigational satellite system, cur-
rently limited to use by ships, can
be expanded to provide naviga-
tional fixes for airplanes.

Microelectronics

Tuning transistor

A brand new class of transistor, a
bandpass device with a built-in
tuning fork, promises to solve one
of the most baffling problems in
integrated-circuit design: the lack
of high-Q frequency discrimination.
The function is needed to tune cir-
cuits. Engineers at the Westing-
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house Electric Corp.’s Research
Laboratories believe that silicon
monolithic circuits can be tuned
by their new resonant gate tran-
sistor (RGT).

The device is made by tech-
niques compatible with integrated-
circuit processing. It is a surface
field-effect transistor with a unique
gate electrode: a tiny cantilevered
beam, which, like a tuning fork,
resonates at a specific frequency
determined by its dimensions.

“Soon, not only wristwatches but
also wrist radios may contain tun-
ing forks,” says W. E. Newell,
manager of the new devices and
applications section of the Westing-
house lab’s information services de-
partment. The RGT may permit
the use of silicon monolithic cir-
cuits in home radios and other
equipment in which integrated cir-
cuits are not yet practical. In gen-
eral, the RGT will be useful in
radio receivers and low-frequency
filters, for tone signaling, timing,
remote control applications, and
where a combination of tuning,
logic, and amplification is required.

Prediction fulfilled. The use of a
mechanical resonance to tune inte-
grated circuits was predicted by
Newell, then an engineering fellow
at the Westinghouse Research and
Development Center, in a March
13, 1964, article in Electronics
titled “The frustrating problem of
inductors in integrated circuits.”
The forecast was fulfilled recently
with the invention of the RGT by
two of his colleagues at the lab,
H. C. Nathanson and R. A. Wick-
strom.

The RGT beam’s movement
modulates the electric field between
the transistor’s source and drain,
so the output frequency depends
on the resonant frequency of the
beam. The RGT can also amplify
a signal, its developers report.

The higher the frequency, the
smaller the beam has to be. RGT’s
with cantilevers 100 to 40 mils long
have already been made and put
to the test. They exhibited resonant
frequencies over a range from 1
kilocycle to 45 ke and Q’s of 100
to 750. The Q’s (the figure of merit
for a tuned circuit) correspond to
bandwidths of 10 to 60 cycles per
second. Voltage gains have ranged
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up to 6 decibels.

Newell thinks that the cantilever
structure can probably be used up
to frequencies of one megacycle
and that frequencies up to several
hundred megacycles can be ob-
tained by using other types of
mechanically resonant structures.

Coils and feedback. In conven-
tional circuits, tuning can be ac-
complished simply and cheaply by
using an inductance coil. But no-
body has successfully made a prac-
tical equivalent of a coil within the
tiny confines of a single-chip silicon
circuit. There are microminiature
coils that can be assembled with
hybrid circuits, but that’s another
breed of circuits [Electronics, May
31, 1964, p. 62] and another story.

Tuning could be accomplished
in a monolithic circuit by resistor-
capacitor feedback networks, but
Newell points out that stable opera-
tion requires impractical tolerances
for the circuit components.

Consumer electronics

Candy bars on credit

You can use a credit card to rent
an automobile, buy an airline ticket
or pay for a meal. Soon some fac-

HOT DRIRKS

A drink of soda; bill me later.

tory and office workers will be able
to use credit cards to buy a bag of
peanuts or a candy bar from a
vending machine.

This step in small credit was
developed for the Automatic Can-
teen Co. of Ame.ica by the Tateisi
Electronic Co., whose Omron brand
of industrial electronics is well
known in Japan.

To get a bag of peanuts, or a
cup of coffee, the buyer will insert
his plastic credit card into an elec-
tronic reader in the machine. The
card is coded with translucent dots
and magnetic ink; if it is accepted,
a “ready” sign lights up and the
customer makes his selection. In-
formation on the price and identity
is relayed to a computer, which
records the data on punched tape.
The machine then returns the credit
card to the customer.

Later, the punched tape is run
through the company’s accounting
department computer and the total
cost of the purchases can be de-
ducted from the employee’s pay-
check.

Forget it. If a card is lost or
stolen, its code is stricken from
the memory so that if anyone tries
to use the card, the machine will
reject it. The computer can be re-
programed in the event of such a
loss within seconds.

Patrick L. O’Malley, president of
Automatic Canteen, said the com-
pany expects to start distribution
of the new machines within the
year. Automatic Canteen controls
about 65% of vending machine
business in the nation’s offices and
factories. At this time, the credit
system is practical only for this
“captive market,” O’Malley ex-
plains, but a credit card company
might become interested in provid-
ing the service for public places.

Omron also has a prepaid system
for use where billing is not prac-
tical or desirable, such as in schools
or hospitals or where an employer
does not wish to make additional
payroll deductions. Here the cus-
tomer buys a packet of tickets
coded with magnetic ink to repre-
sent nickel, dime and quarter de-
nominations, which the machine
accepts as money.

Both prepaid and postpaid vend-
ing machines also accept coins.
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Dial in style

For years the Bell System has
recognized that its basic telephone
is an ugly duckling. Six years ago
the company’s designers came up
with the Princess phone, a sleek
little number that followed the
same old principle of a handset
for talking and listening and a
cradle that contained the dial,
switching circuits and bell. Now
Bell has followed the lead of the
Enicotor in Europe; the American
company has introduced a dial-in-
the-handset model, the Trimline,
which  will become available
throughout much of the United
States by 1967.

Except for the bell, the entire
instrument has been packed into
the sculptured Trimline—yet the
handset weighs only two ounces
more than the conventional phone’s
handset. The phone will be ex-
hibited in the Museum of Modern
Art’s design collection in New
York. This is an unusual honor
for a consumer electronics product
made in America.

The Trimline is manufactured by
the Western Electric Co., manu-
facturing arm of the American Tele-
phone & Telegraph Co.; its engi-
neering design was performed by
the Bell Telephone Laboratories
and the styling is by the industrial
design firm of Henry Dreyfuss &
Co.

To achieve the small size, Bell
uses a flexible printed circuit that
fits into the curved handset; also
a miniaturized dial.

The phone, which should be
available in New York next year,
will cost subscribers about $5 for
installation plus a $1-a-month pre-
mium. This is 15 cents more per
month than Bell charges for the
Princess telephone.

Instrumentation

Monsanto’s voltmeter

For years the Monsanto Co., a
giant chemical producer, has been
supplying many basic chemical in-
gredients, such as silicon, to the
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Dial-in-the-handset telephone
introduced by Bell System. Printed
circuit fits into curved handset,
which weighs only two ounces more
than a conventional handset but
contains the dial, wires, other gear.

electronics industry. Last Novem-
ber, Monsanto decided to make
electronic equipment itself, and
now it has introduced a four-digit
voltmeter. Monsanto had a couple
of surprises for the industry: its
meter is the first made mostly with
integrated circuits and the first
with automatic ranging capabili-
ties.

The instrument sells for $1,975,
a few hundred dollars less than
similar instruments without auto-
matic ranging.

Only the power supply is not
made with integrated circuits, says
Myron C. Pogue, manager of the
company’s electronics research di-
vision. “We wanted that big jump,”
he explains, “and integrated cir-
cuits gave it to us.”

Integrated circuits add so much
to the reliability of the instrument,
says Pogue, that the company
backs the product with a two-year
warranty—twice that of digital
voltmeters produced by other com-
panies.

Up and down. The instrument is
able to switch automatically be-
tween these ranges: 0 to 1.9999
volts, 1.9999 to 19.999 volts, 19.999
to 199.99 volts and 199.99 to 1,999.9
volts. Manual switching is also
possible, with push buttons on the
face of the instrument.

The meter has an accuracy of
0.01% plus or minus one count.
Hence, at 1,999 volts, the instru-
ment is accurate to within 1.2
volts.

Input impedance is 10 megohms
on all ranges, and Monsanto claims
a common mode rejection greater
than 130 decibels.

The integrated circuits are being
provided by the Semiconductor di-
vision of the Fairchild Camera &
Instrument Corp., the Signetics
Corp., and the Semiconductor di-
vision of Motorola, Inc.

Quicker than the eye

A man can perceive a flicker of light
lasting one-thirtieth of a second;
a flash faster than that goes by un-
noticed. Yet oscilloscopes often
produce transient waveforms that
last only a few hundred nanosec-
onds—too short even to record on
film.

Now fiber optics is being used to
record oscilloscope flickers as short
as 200 nanoseconds. The best previ-
ous system, using lenses, could cap-
ture flashes only as short as 10 mi-
croseconds; the speed was limited
by the lenses’ ability to gather the
faint light and direct it onto the
film. The light from the cathode-
ray tube’s phosphor coating must
first pass through the tube’s glass
faceplate. Even with the best-made
optical faceplates, the light losses
are serious when the flashes are
fast. The obvious solution, elimi-
nating the faceplate and placing the
film next to the phosphor coating,
raises difficult and expensive de-
sign problems because a crt re-
quires a vacuum to operate.

Focusing light. The optical-fiber
technique was developed by the
instrumentation division of the
Fairchild Camera & Instrument
Corp. The instrument uses the ends
of the fiber bundles as the faceplate
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of the three-inch-diameter scope;
the light then travels directly from
the phosphor coating, through the
glass fiber bundles and onto the
film. Fairchild says the fiber bun-
dles gather 40 times more light
than an f/1 lens.

The Fairchild device, to be intro-
duced Aug. 24 at the Wescon show
in San Francisco was designed for
the Air Force’s Defense Atomic
Support Agency as part of a nuclear
detection system. The Air Force
plans to connect 150 oscilloscopes
to sensitive seismographs at under-
water sites around the world. When
a slight tremor, either man-made or
natural, is detected by the seismo-
graphs, the signal will be displayed
on the crt and recorded on film.
Analysis of the crt’s waveform can
determine whether the tremor was
natural or the result of a nuclear ex-
plosion.

In designing the instrument,
Fairchild solved two major engi-
neering problems: a chemical inter-
action between the glass, which
binds together thousands of the
seven-micron-wide fiber strands,
and the fibers themselves; and the
different thermal-expansion char-
acteristics of the fiber-optics face-
plate and the glass of the tube,
However, Fairchild won’t disclose
how it solved these problems.

Avionics

Trick landing

The feasibility of all-weather land-
ing systems has been established
so well that even the pilots believe
it; but believing and accepting are
two different things, and the pilots
tend to get nervous during an auto-
matic landing if they can’t see the
runway. The Federal Aviation
Agency plans tests on a system,
called Microvision, that may bol-
ster their confidence.

Microvision, which was devel-
oped by the Bendix Corp., is a sys-
tem which seems to put blips of
light along a runway. It could be
a help in instrument or manual
landing, but the FAA is chiefly in-
terested in its application to the
fully automatic all-weather sys-
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TOUCHDOWN

tems. The agency hopes that
Microvision, or something like it,
will lead to the certification of
automatic landing systems for
touchdown. At present, airlines can
use automatic controls down to
200 feet, with half-mile visibility.

Make believe. Microvision tricks
the pilot into thinking he sees run-
way lights, even in dense fog. Ac-
tually, he sees electronic signals
transmitted by small microwave
beacons situated on the edges of
the runway. The signals are picked
up in the plane, converted into
light blips on a cathode-ray tube,
and reflected on a transparent
screen in front of the pilot. The

Pilot’s view (left) as he approaches

an airstrip equipped with Microvision,
a system that aids in all-weather
landings. Cockpit equipment (top)
translates microwave signals received
from the ground into blips that are
superimposed on the view through the
windshield of the plane.

blips are thus superimposed on
the view through the windshield,
and the pilot gets the illusion of
seeing runway lights.

A pilot approaching a runway
equipped with Microvision starts
picking up signals about 10 miles
out; at that time the dots of light
appear as a straight line. With-
in five to seven miles, however,
the lights take on the shape of
the inverted V. The pilot can ad-
just the direction of his approach
simply by watching the angle at
which he is heading into the V.

Under the FAA contract, Bendix
will install the beacons at the Na-
tional Aviation Facilities Experi-
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DO IT YOURSELF

SILICON HIGH VOLTAGE
ASSEMBLIES

POWER FEATURES

Stackable to 600 KV

Small Size — 5 KW per cu. in.

Heat Sink for Each Diode

Copper Base and Large Cooling Surface

ANTI-CORONA FEATURES A

Vacuum Encapsulated

Smooth Polished Surfaces

Curved Profile to Provide Uniform Potential Gradient
Helical Internal Construction for Gradient Distribution

Copper % Filled Epoxy
TRANSIENT PROTECTION FEATURES Heat Sink Encapsulant
Controlled Avalanche Diodes Threaded Insert Copper Base and
Individual Voidless Glass Sealed Junctions mates with base Anti-Corona Ring
High Forward and Reverse Surge Capability for stacking Shunting Capacitor
1428 Threaded Stud formed by Package

ALSO AVAILABLE IN FAST RECOVERY TYPES

ONLY FOUR MODELS MAKE ALL THESE ASSEMBLIES:
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*oil cooled ratings

SEND FOR NEW 12 PAGE ASSEMBLY CATALOG
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mental Center at Atlantic City,
N. J., and the receiving gear in a
government DC-7.

The military has also been in-
terested in the system. Bendix says
it has conducted, in cooperation
with the Air Force, more than a
thousand successful landings at
airports around the country. The
Army is currently testing the sye-
tem for helicopters and the Navy
is considering running tests soon
aboard aircraft carriers. The mili-
tary is particularly interested in
Microvision’s portability.

Communications

Getting aword in

“If you come up with a solution
to the land mobile radio problem,
you’ll make a fortune,” wryly com-
ments Kenneth A. Cox, a member
of the Federal Communications
Commission. Cox is just tcasing.
He knows a solution to the prob-
lem of severe overcrowding on the
airwaves is tantamount to finding
a way to fit a quart of milk into an
eight-ounce glass. There are about
1,500 available voice channels for

each geographical arca. And in
many places, a single business

radio channel may be packed with
50 to 60 fixed transmitters and be-
tween 400 and 500 mobile units.

Expanding the frequency bands,
the obvious solution, is impossible
because there is no more room in
the radio spectrum. And no serious
consideration is being given to re-
stricting the number of users. But
the FCC decided last year that if
it can’t solve the problem entirely,
it can at least try to alleviate it
[Electronics, Dec. 28. 1964, p. 84].
So it put a number of heads to-
gether—about 175 on a special in-
dustry-government advisory com-
mittee—and gave them the job.
Task force reports are beginning to
filter up toward the executive com-
mittee, which has until next March
to make a final report.

More and more. The land mobile
frequency bands—roughly 25 to 50
megacycles, 150 to 162 Mc and 450
to 470 Mc—are used by police,
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taxis, businesses with radio-
equipped service trucks, and the
like. There are more than 2 million
users in the United States, and that
figure is growing at a record pace.
The chief problem is how to
cram more users into the available
space without increasing the al-
ready serious problem of interfer-
ence. Here are some of the top-
priority ideas that are being studied
by the working panels:
Geographical allocations. Some
additional space might be obtained
by using a computer to allocate
radio frequencies independent of
service categories. Currently, the

FCC sets up groups of frequencies

for each category, such as police or
taxi service, and some categories
are used less than others. Such al-
location wouldn’t help areas like

New York or Los Angcles, where
all categories are crowded.

Splitting channels. Land mobile
channels, originally 120 kilocycles,
have been divided and redivided to
30 Kc. Most engineers contend that
nothing will be gained by another
split, to 15 Kc¢; a chief reason is that
the background noise level would
become even more of a nuisance.
But channel-splitting, combined
with an effort to keep the transmit-
ters on neighboring bands as far
apart physically as possible, might
provide some small relief, officials
say.

//

Tighter regulation of power. The
FCC generally authorizes land mo-
bile stations to operate at up to 600
watts, even if the applicant does
not request full power. (The paper-
work is simpler that way, and ap-
plications can be processed more
quickly.)

When a land mobile operator en-
counters interference, he tends to
increase his power to the limit.
When every operator does this, no-
body in the immediate area gains,
and interference in neighboring
areas gets worse. The question is
whether tighter control of power
authorization might at least reduce
the interference between neighbor-
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”a(" 1€, AND Do
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ing cities.

Licensing operators. Some com-
mittee members believe that trained
operators can get messages across
and get off the air in less time than
untrained operators. Less talk by
everyone presumably would mean
less congestion.

Sharing television channels. En-
gineers for land mobile operators
and suppliers contend that they
could share tv channel space on a
limited basis without harmful in-
terference. Engineers for broad-
casters contend that such sharing
is impossible. An FCC inquiry into
the possibility has been concluded,
but the question whether to rec-
ommend a test is still being de-
bated on the staff level. In March
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TRW
POLYCARBONATE
CAPACITORS
DON'T DRIFT

Less than .01% T.C. from O°C to + 125°C

TRW—acknowledged leader in film capacitors—contin-
les its leadership with advanced polycarbonate types
providing mica-like stability through 125°C.

This is a complete new line of low-TC devices designed
or no-drift performance at elevated temperatures.
TRW polycarbonates are offered in a variety of styles to
meet all design needs for operation from —55°C to 125°C.
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World’s Fastest,
Low-Cost
Digital Printer

See it at WESCON Booth No. 1904

Apply several drops of oil to the
drive-motor shaft-ends each year (or
every fifty-million lines). Brush out
any accumulated dust or lint. Clean
the air filter periodically.

That’s the extent of maintenance
for a Franklin Model 1000 . . . the
only digital printer that offers a
printing rate of 40 lines per second
(or less) at low, low, OEM prices.

REQUEST BULLETIN 2301

Electronics Review

1964, the FCC refused to turn over
a vacant ultrahigh frequency tv
channel to land mobile service. Al-
though the move would have
doubled the spectrum, the agency
decided it would rather reserve the
space for uhf television while it
conducted a study of the over-all
problem. The industry is expected
to make another plea soon for some
of the uhf spectrum.

Frequency allocation. At this
time, the FCC does not assign spe-
cific frequencies; land mobile ap-
plicants are free to try to find a
relatively uncrowded frequency
within the band alloted to their
specific service group, and then ap-
ply for a license. But in some
services, unofficial frequency allo-
cation committees working in co-
operation with the commission
have managed to make some dents
in interference by suggesting ap-
propriate power and frequency
based on geographical separation.

Reducing man-made noise. A
working group is conducting tests
trying to pin down the extent of
man-made “spectrum pollution”
and to propose steps to reduce it.
Reducing pollution might permit
lower-power operations.

Standardized messages. Digital
message systems might reduce the
talk time. A working group is trying
to determine whether such systems
would be practical.

Space electronics

FR|lA NI

®le atronios, 1Ino;

East Fourth St. » Bridgeport, Pa. 19405

A Division of the Anelex Corporation
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Hide and seek

It won’t be as dramatic as a man’s
walk in space, but Gemini 5 will
conduct a maneuver Aug. 19 that
may contribute more to the success
of the United States’ proposed mis-
sion to the moon before 1970. Mid-
way through the spacecraft’s sec-
ond orbit it will jettison a 77-pound
electronic package; during the next
two orbits it will try to maneuver to
within 20 feet of the Radar Evalua-
tion Pod (REP).

This fall, Gemini 6 will attempt
to dock with another space capsule.
Docking in orbit is a vital part of
Project Apollo, the moon journey in

Waiting for a meeting in space

which astronauts will climb out of
one space vehicle and into another.

Beacon in orbit. The electronics
package, produced by the Westing-
house Electric Corp., is packed full
of equipment to make it easy for
the spacecraft to follow it through
space. It contains an L-band trans-
ponder, which was designed to re-
spond to signals transmitted by the
tracking Gemini radar, and a bright
flashing xenon light to make visual
tracking easier for the astronauts.

The flight plan calls for the pod
to be about 45 miles from the
spacecraft when the astronauts
start maneuvering to close the gap
to about 20 feet in their fourth or-
bit.

Generally, the equipment on the
REP is the same as the gear being
designed for installation aboard an
Agena vehicle, which will be the
target of Gemini 6’s docking experi-
ment.

Six antennas. On the surface of
REP will be two spiral antennas,
which will rotate to produce a 70°
beam for transmitting and receiv-
ing radar pulses. The REP also will
carry a dipole antenna, which will
rotate 360° as the pod rolls.

Four 70°-spiral antennas will be
carried at the tip of the narrow neck
of Gemini, one to transmit the radar
pulses and the others to receive re-
sponses from the pod.

This radar system aboard Gemini
will calculate the gap between the
spacecraft and the pod by measur-
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ing the time between transmitted
and received pulses, and the pod’s
bearing will be measured by inter-
ferometer techniques.

Gemini’s computer, which re-
ceives the range data in digital
form, can then control the space-
craft’s changes of velocity during
its approach. The astronauts will
also be able to control the approach
themselves through data flashed on
their cockpit display panel from a
separate analog range measurement
system.

Military electronics

Mauler scratched

During the past five years, the De-
fense Department has invested
about $200 million in the develop-
ment of a mobile air-defense mis-
sile to protect front-line troops
against high-speed enemy aircraft
and short-range rockets. The mis-
sile, called Mauler, was to have
been ready for field use by 1964 or
1965, but was held up by technical
problems. The most vexing chal-
lenge was how to combine the mis-
sile’s fire-control radar and guided-
missile launchers on the same ve-
hicle.

Although the Pentagon wouldn’t
disclose the exact nature of the
problem, it did estimate the cost
of getting Mauler into the air at
$180 million. At that point, dollar-
conscious officials in the Defense
Department asked: “Is it worth
itP”

At month’s end the answer came
up: “No.” And the Mauler was
scratched.

Layoffs seen. The first to feel the
brunt of the cancellation was the
General Dynamics Corp., prime
contractor. General Dynamics,
which has 200 engineers working
on the project, says there will be
some layoffs.

The major subcontractors work-
ing on the project were the Ray-
theon Co., the FMC Corp. and the
Burroughs Corp.

Although the system was killed,
the Pentagon is taking a close look
at the missile to see if it can save
some of the pieces. High on the
list are infrared and radar systems.

As a substitute for Mauler on the
front lines, the Army is consider-

Electronics | August 9, 1965

OO T

ANTIC-
NTIC  NORTH
Ty R 8 R sl o ATL,A’\T"“TC‘
ATILLANTIC - NORTH
INCCO P TV A TR AT T .
ATILANTIC  NORTH ATILANTIC
NORTH ATLANTIC - NORTH AT
AT I,ANTIC NORTEH AT ANTIC NO
NOFRTH ATILANTIC "NORTE ATIL.AN
AT AN TICS s NCHORRTTVE: AT AN T o NFCT

i fUNCtioN

m ‘\z.r

DEGREES

< 5

/\'—I‘LANJ_IC NORTEH ATIANTLICS
NORTH ATILANTIC "NOR'TH
AL ANTIC NORTEH ATIEAI
ORTEHE AT ANTIC NOER

RH’F’\'&NTE LEVEL

ik n.

how to measure 1n-phase,
quadrature and angle while

sweeping frequency to 100 ke

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. Abridged specifications are listed below:

VoltageiRange. . -m = s o r i S 1 mv to 300 volts full scale

NOItaEE ACCURACY oo v oot oi o e o G atas s don st e 2% full scale
Phase Dial Range............cccccceeveveenneneencnn. 0° to 90° with 0.1° resolution
(plus 4 quadrants)

Phagse ACCUracy et ol o b S e o, MG i W T el 0.25°
Input Impedance.................cocoovnnnnnne. 10 megohms, 30puuf for all ranges

(signal and reference inputs)
Reference Level RANGO...........crbinsiassersniisesbnsusin iihess 0.15 to 130 volts
HarmOoniC RBICCEION. ... tiuth s aia s s s oo imand b s o oo 50 db
NUNING Sensitivity 1o oh 2 e n i e s, less than 2 microvolts

] B e s L 19”7 x7” x 10” deep
$229o 00 plus $160 00 per set of fnlters

North Atlantic’s sales representative in your area can tell you all about this

PR R RS R

unit

as well as other Phase Angle Voltmeters* for both production test

and ground support applications. Send for our data sheet today.

*Trademark

INORTH ATIL ANTIC industries, inc.

TERMINAL DRIVE, PLAINVIEW, L. I.,
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Bending Problems
Disappear with Di-Acro

How? Start with the Di-Acro Bending Manual. 32
pages, 90 diagrams. Step-by-step proof that you can form
angles, curves, eyes, scrolls, in all kinds of ductile materi-
als. Seven basic bender models have solved over 400,000
bending problems to date. How about trying yours? See
your distributor or write us.

DI-ACRO

A Division of Houdaille Industries, Inc.
458 Eighth Ave., Lake City, Minn. 55041

di-ac’?

PRECISION
METALWORKING
EQUIPMENT
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ing the use of modified 40-milli-
meter antiaircraft guns used before
the Korean war and batteries of
naval air-to-air Sidewinder mis-
siles mounted on tracked vehicles
for ground-to-air use.

The Army has already ordered
an undisclosed number of the Side-
winders for use under the Army’s
designation of Chapparal. The
Philco Corp. is the prime contractor
for the missile, and the General
Electric Co. provides the guidance
control. Philco’s Aeroneutronics di-
vision is in charge of the missile’s
conversion from a ship-based to a
land-based weapon.

Electronics notes

= Space IC’s. One of the first ma-
jor uses of integrated circuits in a
space vehicle’s communications
and data-handling systems is being
planned for the Advanced Orbiting
Solar Observatory (AOSO). Texas
Instruments Incorporated, as sub-
contractor to the Republic Aviation
Corp., is supplying 2,300 IC’s for
the satellite. Reliability tests over
the past two years indicated an
equivalent failure rate below that
of discrete transistors. The project
engineers are aiming for over-all re-
liability of 93% during the satel-
lite’s year in space.

= Color tv in orbit. The National
Aeronautics and Space Administra-
tion is considering the use of color
television in future space missions.
The Manned Spacecraft Center in
Houston is receiving bids later this
month for a study of such a project.

= Transponder space test. The
space agency has decided to test
two-way voice communications be-
tween a ground station and an air-
craft via its first Applications Tech-
nology Satellite, which is scheduled
to be orbited late next year. The
satellite will carry a very-high-fre-
quency transponder with 30 watts
of output power for relaying mes-
sages. NASA may also use the
transponder to test a proposed nav-
igation system in which ground
stations could plot an aircraft’s
position from the ranging pulses
that it sends to the satellite. Both
the communication and navigation
experiments would be done in con-
junction with the Federal Aviation
Agency.
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HIGH VOLTAGE RECTIFIER ASSEMBLIES?
MEDITATE NO LONGER...

GENERAL INSTRUMENT OFFERS

THE BROADEST LINE OF RECTIFIER
ASSEMBLIES AVAILABLE

Including the following industry standards:

1. Silicon KILOPOTENTIAL COMPEN-
SATED STACK ASSEMBLIES — PRV
20 KV to 200 KV to 1.0 Amp. —
offering a unique patented structure
for controlled voltage gradients
in a modular stackable assembly.

2. Silicon CARTRIDGE RECTIFIERS —
1 KV to 30 KV at 350 mA. ALL MILITARY
AND EIA types using controlled avalanche
diodes in true glass hermetic seals
with all interconnections welded.

3. Silicon PLUG-IN RECTIFIER FOR
TUBE REPLACEMENTS. Using
the exclusive Gl Glass-Amp Rec-
tifier — controlled avalanche char-
acteristics — true glass hermetic seal — high
surge current ratings.

4. CONTROLLED AVALANCHE Glass-Amp®HIGH VOLTAGE
BLOCKS — 1 KV to 18 KV at 1.0 Amp.

Pigtail and chassis-mounted styles in all rectifier
configurations.

5. MINIATURE SILICON SINGLE PHASE BRIDGE
RECTIFIER — PRV 5000 Volts at 200 mA. 3
Smallest rectifier assemblies with true
glass hermetic seal junctions.

6. SELENIUM VENTIL RECTIFIER — PRV 1 KV
to 30 KV at 50 mA. Selenium Ventils and a
complete line of Selenium Cartridges offer the
best economy in solid-state high voltage rectifiers.

2

Write to General Instrument, the leader in controlled
avalanche and compensated rectifier assemblies, for
recommendations on your standard or custom requirements.

o b,

—
ol B

GENERAL INSTRUMENT CORPORATION  §§ cooomn
SEMICONDUCTOR PRODUCTS GROUP '-"qi__;:'i

600 West John Street, Hicksville, New York
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One Low-Cost
Series Of Digital

Is

Integrated Circuits
referred

For New Designs

B

(They'’re th Motorola MC350 series MECL" circuits

with 6 nsec propagation delay and simultaneous complementary
logic functions — priced as low as $1.95 per circuit!)

Whether you're looking for fewer parts per
system for reasons of economy or to minimize
overall space requirements for your equipment,
you satisfy both goals with the high-logic
capability of the MC351-MC365 series Motorola-
designed 6 nsec MECL integrated circuits — with
simultaneous complementary functions at each
gate (AND/NAND, OR/NOR)! You completely
eliminate these extra inverter circuits.

This new current-mode computer complement,
with fan-in and fan-out capability up to 25, also
features a 0 to +75°C operating temperature
range . . . offering new design freedom for most
commercial equipment applications!

Best of all, when you look at individual
circuit prices, you'll find these high-speed,
complementary-logic MECL circuits priced com-
petitively with others offering less than 15 the
speed and no dual function logic capability . . .
with individual circuits priced as low as $1.95 in
100 quantities!

They're available from your local Motorola
franchised semiconductor distributor or in pro-
duction quantities through your nearest Motorola
field office. For complete technical details on the
MC350 series MECL circuit, write the Technical
Information Center, Box 955, Phoenix, Arizona
85001. *TM of Motorola Inc.

COMPARE THESE NEW LOW CIRCUIT PRICES

Power
fonrs : Speed/ Maximum Dissipation Operatin
Typet Circuit Function Circuit Operating per Circult Noise Tegperatugre 100-Up
Number (Typ) Frequency (typ) Immunity Range Price
MC351 5-Input Gate 6 nsec 30 mc 35 mW 400 mV 0 to 4-75°C $3.65
MC352 R-S Flip-Flop 6 nsec 30 me 35 mwW 400 mV 0to +75°C 3.65
MC353 Half Adder 6 nsec 30 me 60 mW 400 mV 0 to +75°C 4.75
MC354 Bias Driver 6 nsec 30 me 18 mw 400 mV C to 475°C 1.95
MC355 Gate Expander 6 nsec 30 mc — 400 mV 0 to 4-75°C 2.25
MC356 3-Input Gate 6 nsec 30 me 35 mwW 400 mV 0 to 4-75°C 2.85
MC357 3-Input Gate 6 nsec 30 me 13 mwW 400 mV 0 to +75°C 2.85
(no output resistors)
MC358 J-K Flip-Flop 6 nsec 30 mc 52 mW 400 mV 0 to +-75°C 7.60
MC359 Dual 2-input Gate 6 nsec 30 mc 49 mW 400 mV 0 to -4-75°C 2.95
MC360 Dual 2-Input Gate 6 nsec 30 me 49 mW 400 mV 0 to +75°C 2.95
MC361 Dual 2-Input Gate 6 nsec 30 me 36 mW 400 mV 0 to +75°C 2.95
MC362 Dual 3-Input Gate 6 nsec 30 me 49 mW 400 mV 0 to 4-75°C 4.00
MC363 Quad 2-Input Gate 6 nsec 30 mc 110 mW 400 mV 0 to 4-75°C 8.55*
MC364 J-K Flip-Flop 6 nsec 40 mc 114 mW 400 mV 0 to +75°C 9.25
MC365 Line Driver - — 230 mW 400 mV 0 to +75°C A35

tAdd suffix letter ““G”’ to type number for TO-5 package, “F'’ for flat package. (Slightly higher priced). *flat pkg. only.
**New J-K Flip-flop — Quad 2-Input Gate — Dual 3-Input Gate — Line Driver
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oes OF Choose From These Other

Q2 Motorola Digital
Integrated Circuits

FAMILY

MILITARY DTL
(MC200 Series)
—55 to -4-125°C

SINGLE
GATES

MC201

4-Input NAND/NOR
MC202

3-Input NAND/NOR
MC203

6-Input AND

MULTIPLE
GATES

MC206

Dual 2-Input NAND/NOR
MC207

2-3 Dual Input NAND/NOR
MC208

2-3 Dual Input NAND/NOR
MC212

Dual 3-Input NAND/NOR
MC-213

Dual 3-Input NAND/NOR
MC215

Dual 3-Input AND

BUFFERS
AND
DRIVERS

MC204
3-Input
Power Gate
MC205

Line Driver

ADDERS

STORAGE
ELEMENTS
(R-S FLIP-FLOP)

MC209

R-S Flip-Flop
MC210

R-S Flip-Flop
Split Capacitor

EXTRA-
ORDINARY
FUNCTIONS

MC217
Dual 3 Expander

COMMERCIAL DTL
(MC250 Series)
0to +75°C

MC251

4-Input NAND/NOR
MC252

3-Input NAND/NOR
MC253

6-Input AND

MC256

Dual 2-Input NAND/NOR
MC257

2-3 Dual Input NAND/NOR
MC258

2-3 Dual Input NAND/NOR
MC262

Dual 3-Input NAND/NOR
MC263

Dual 3-Input NAND/NOR
MC265

Dual 3-Input AND

MC254
3-Input
Power Gate

Line Driver

MC259

R-S Flip-Flop
MC260

R-S Flip-Flop
Split Capacitor

Mc267
Dual 3 Expander

MILITARY MECL
(MC300 Series)
Current Mode

0 to 4-125°C

MC301

5-Input
AND/OR-NAND/NOR
MC306-MC307
3-Input Expandable
AND/OR-NAND/NOR

MC309, MC310, MC311
Dual 2-Input NAND/NOR
MC312

Dual 3-Input NAND/NOR
MC313

Quad 2-Input NAND/NOR

MC315
Line Driver

MC303

Half Adder
(Sum-NOR-Carry
Outputs)

MC302
R-S Flip-Flop

MC308
J-K Flip-Flop
MC31

J-K Flip-Flop

MC304

Bias Driver
MC305

5-Input Expander

COMMERCIAL MECL
((MC350 Series)
Current Mode

0 to +75°C

MC351

5-Input
AND/OR-NAND/NOR
MC356-MC357
3-Input Expandable
AND/OR-NAND/NOR

MC359, MC360, MC361
Dual 2-Input NAND/NOR
MC362
Dual 3-Input NAND/NOR
MC363

C3
Quad 2-Input NAND/NOR

MC365
Line Driver

MC363

Half Adder
(Sum-NOR-Carry
Outputs)

MC352
R-S Flip-Flop

MC358
J-K Flip-Flop
MC364

J-K Flip-Flop

MC354
Bias Driver
MC355

5-Input Expander

MILITARY DCTL
(MC900 Series)
—55 to +125°C

MC903
3-Input NAND/NOR
MC907
4-Input NAND/NOR

MC914
Dual 2-Input NAND/NOR
MC915
Dual 3-Input NAND/NOR

MC900
Buffer

MC904
Half Adder

MC902

R-S Flip-Flop
MC905

Gated R-S
(with inverter)
MC906

Gated R-S
(without inverter)

MC916
J-K Flip-Flop

MC901
Counter Adapter

COMMERCIAL DCTL
(MC800 Series)
0 to 4-100°C

MC803
3-Input NAND/NOR
mC807
4-Input NAND/NOR

MC814
Dual 2-Input NAND/NOR
MC815
Dual 3-Input NAND/NOR

MC800
Buffer

Mcgo4
Half Adder

MC802

R-S Flip-Flop

MC805

Gated R-S

(with inverter)
C806

Gated R-S
(without inverter)

MC816
J-K Flip-Flop

MC801
Counter Adapter

INDUSTRIAL DCTL/RTL
(MC700 Series)
~+15 to 4 55°C

MC703
3-Input NAND/NOR
MC707
4-1nput NAND/NOR
MC711
4-Input NAND/NOR

MC710
Dual 2-Input NAND/NOR
MC714
Dual 2-Input NAND/NOR
MC715
Dual 3-Input NAND/NOR
MC718
Dual 3-Input NAND/NOR

MC700
Buffer
MC709
Buffer

MC704
Half Adder
MC708
Adder
MC712
Half Adder

MC702

R-S Flip-Flop
MC705

Gated R-S
(with inverter)
MC706

Gated R-S
(without inverter)

Type D Flip-Flop

MC723
J-K Flip-Flop

MC701

Counter Adapter
MC721

Expander

MILITARY MILLIWATT RTL
(MC908 Series)
—55 to +125°C

MC911
4-Input NAND/NOR

BOX 955 »# PHOENIX,
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MC910

Dual 2-Input NAND/NOR
MC91

Dual 3-Input NAND/NOR

ARIZONA

85001 o

MC909
Buffer

MC908
Adder
MC912
Half Adder

MC913
Type D Flip-Flop

MC921
Expander

“Visit Motorola's WESCON Booth #3122-3125!"

MOTOROLA semiconductor Products Inc.

A SUBSIDIARY OF MOTOROLA

INC.
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The Only SOIid—State COunterS available? If any electronic counters

can be considered all solid-state, they’re the Beckman 6100 Series. These 2.5, 25, and 50-mc counters use no vacuum tubes
in any form—even the digital display is solid-state. This spells superior reliability and value backed by these unparalleled
benefits: [J Electroluminescent display guaranteed against catastrophic failure for three years. [] More plug-ins—nine—
for greater versatility. [J Plug-ins do not just add basic functions but expand and add capabilities (trigger controls and time
interval function are available on basic counters). [J Plug-ins include frequency extenders to 3 gc, integrating DVM, mode
expander/ preset, and preamplifier. [J Active storage provides BCD output data during next sampling. [J All these benefits
plus Mil ratings at no extra cost. [J Plus standard functions of frequency, period, multiple-period average, ratio, multiple-
ratio average, time interval, and random count measurements; automatic decimal point positioning and unit of measurement
display. Prices of basic instruments start at $1,960 and plug-ins from $440. For your best value in counting, ask your Beck-
man Berkeley representative for a demonstration of a truly solid-state electronic counter—the 6100 Series.

S¥-Y e a =1l INSTRUMENTS, INC.

BERKELEY DIVISION
RICHMOND, CALIFORNIA » 94804

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA

See us at Wescon Booths 4221 and 4222
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Billions
for escalation...

... and more jobs
for engineers

DOD to intensify
contract grading

Computer services
face FCC control

Washington Newsletter

August 9, 1965

The day President Johnson announced the escalation of the Vietnam
effort, high government officials held a briefing for reporters on how much
it will cost. Indications are the extra spending will hit nearly $3 billion this
fiscal year.

A bill for one extra billion is already before Congress. The new Vietnam
moves mean that the Administration will ask another one to two billion
dollars next January. In the meantime, there will be heavy transfers of
funds from other defense programs to finance the Vietnam war. These
borrowings will have to be made up in the January bill.

The extra defense spending means that engineers will be in a sellers’
market for the first time in more than two years. Employment of engineers
has been picking up gradually since September from a low about a year
ago, and a shortage is anticipated. The Bureau of Labor Statistics sampled
about a million engineers, found less than 2% unemployed. In communi-
cations, electronics components and other key defense-oriented indus-
tries, the BLS says, employment is less than 6% off its high in 1963.

Competition for engineers is intensifying among companies. New grad-
uates are getting starting salaries up 3% from a year ago.

“Industries that dropped out of the competition when defense spending
leveled off have been back in, feet first, since May,” reports one statis-
tician.

The Defense Department will probably put into effect a major expansion
of the “report card” system it uses to evaluate the performance of con-
tractors.

Contractors involved in advanced development, engineering develop-
ment and operational systems development are evaluated on how well
they meet the technical, cost and schedule targets promised in their
contracts.

Records already are kept on contractors engaged in development pro-
grams costing more than $5 million for a single year or more than $20
million for a single contract. Contractors with straight A’s get future
business and higher profits on completed work.

Additional development contracts would be brought under the evalua-
tion program by lowering the existing dollar limitations to $2 million for
single-year cost and $10 million for total cost. More significantly, perform-
ance evaluations would be extended to production work.

The Federal Communications Commission already regulates the trans-
mission of computer data over telephone or telegraph lines. Now it has an
eye on data processing itself, when it is directed from remote consoles.

The agency is specifically interested in the new service being per-
formed by companies like the Western Union Telegraph Co. and CEIR,
Inc., which lease time on their giant computers to distant customers. The
service is becoming more and more practical with the new generation of
time-sharing computers.

In an effort to avoid FCC regulation, both companies say they will
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Comsat asks bids
on five satellites

Congressmen plan
visit to Peking

Viet war slows
aerospace projects

42

Washington Newsletter

separate the computer charges and the line charges in their billing. If
they were lumped together, the FCC would have an invitation to step in
and fix rates; at present, the agency is questioning whether such a
separation of charges can be made on a valid basis.

The Communications Satellite Corp. has called for industry proposals
Aug. 13 to supply five synchronous satellites and four transportable
ground stations to be used with the National Aeronautics and Space Ad-
ministration’s Apollo space program.

First deliveries must be within eight months. Comsat asked bidders to
submit cost estimates for providing communications service to the Na-
tional Communications System, which is handling the matter for NASA.
Comsat would own the equipment.

Comsat is reported to be considering additional units that could bring
the total to 25 satellites and nine ground stations.

While the United States and Red China drift nearer to an outright clash
on the Vietnam issue, a congressional group is planning a trade mission to
Peking. Chairman Warren G. Magnuson (D., Wash.) of the Senate Com-
merce Committee has confirmed that he will take a group of senators and
representatives to the Red Chinese capital this fall. The talks will be the
highest level of contact between the U.S. and Peking since the Com-
munists took over.

The group will have the backing of the White House. It’s likely that the
talks will cover basic commodities only, but the establishment of any
commercial relations with Peking might one day lead to the creation of
electronics trade.

Magnuson’s group also will hold trade talks in Moscow.

Last week, when reporters pressed for status reports on several big pro-

- grams affecting the electronics industry, Defense Department officials

shouldered aside their questions. One insistent journalist was told: “We've
been fighting a war around here.”

The Pentagon is still delaying decisions on whether to try and build an
antimissile missile, who will build the C-5A transport plane and what kind
of manned orbiting laboratory will be built. Final details are still due on
the long-pending $2-billion agreement between Great Britain and the
United States for Phantom fighters.

The first decision should be on whose engines will power the 700-
passenger C-5A jet. For some time now, the General Electric Co. and the
Pratt & Whitney division of the United Aircraft Corp. have been waiting
word from the Pentagon on which of them will get the contract. Selec-
tion of the engine contractor will clear the way to the decision on the
airframe contractor. The Douglas Aircraft Co., Lockheed Aircraft Corp.

-and Boeing Co. are competing for the job.

Although Pentagon officials insist that the Vietnam conflict will not
delay any major U. S. programs, the sense of urgency about the super-
sonic transport plane and the antimissile missile decision seems to have
diminished. However, the need to transport troops to brushfire wars gives
the huge C-5A transport top priority at the Pentagon.
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An open letter
to users of

7 mm Precision
Connectors:

Gentlemen:

If you have read some of the sales literature on precision
connectors which extend coaxial techniques up to 18 GHz,
you must be thoroughly confused by this time. Worse, you
may have ordered connectors some time ago...and have vet
to receive delivery.

This letter may serve to clarify matters.

The IEEE Sub-Committee on Precision Connectors has
endeavored to standardize on a minimum number of sizes
for precision connectors. T'wo sizes, 14 and 7 mm, have been
selected.

From the early beginnings of this IEEE Committee, mem-
bers of the engineering staff of Rohde & Schwarz participated
as members of the Committee.

Standards Virtually Identical to Precifix

This is not surprising in view of the contribution which
Rohde & Schwarz has made in the field of connectors. As a
matter of fact, when the Committee was originally set up
about five years ago, it established connector design prin-
ciples which were virtually identical with those upon which
the Rohde & Schwarz Dezifix and Precifix connectors were
based. (Dr. Lothar Rohde had laid down these principles
for sexless connectors about 20 years ago and developed these
connectors as a prerequisite to the design of precision equip-
ment above 30 M Hz.) Connectors of this type have been
built for ratings up to 100 kW.

The Committee’s specifications require that the connectors
(1) be sexless, (2) provide low VSWR, (3) have identical
electrical and mechanical junction planes, and (4) exhibit
low leakage.

Therefore, it should not come as a surprise that the new
7-mm standard proposed by the Committee is based on the
Precifix Connector, as currently manufactured by Rohde &
Schwarz. Production samples of the Precifix-A are now
ready for immediate delivery.

Precifix-A Design for Precision Uses

The Precifix-A connector has been designed for use on
precision measuring equipment and for frequencies up to
18 GHz. Its major features are:
(1) Smallest possible dimensions: short length (19 mm),
smallest diameter (20 mm), smallest weight (about 20 g).
(2) Quick connect-disconnect, requiring less than one turn
of the screw connection.

(3) Extremely low leakage because of triple shielding.

(4) Extremely low VSWR. (Values are well within the
Committee’s requirements. )

(5) A crown facilitates mating of the connectors and protects
the surface of the inner conductor. This crown is rotatable.
(6) Finally, the design is backed up by 20 years of experi-
ence in the precision connector field.

Dezifix-A: A medium-price, high-quality 7-mm cable
and equipment connector, In addition to the high precision
Precifix version, there is need for a slightly less accurate and
substantially less expensive type, which would possess the
essential features of the Precifix-A and mate with it. Thus,
the Dezifix-A has been developed. It will be used on cables
such as RG8U, but also on equipments wherever an ex-
tremely low VSWR is not needed. It is easily distinguished
from the Precifix-A by the fact that there is no crown.

Sample quantities of both Precifix-A and Dezifix-A are
available from stock ; production quantities are available for
delivery starting 30 days after receipt of orders.

Rudolf Feldt, President

The 7-mm Precifix-A and Dezifix-A will be shown at Booth 4005-6/ WESCON

RoHDE & SCHWARZ SALEs Co., (Usa), INc,, 111 Lexington Ave., Passaic, N.J. 07056
Inquiries from outside the U.S.A. should be directed to: RoHDE & ScHWARZ, Muehldorfstrasse 15, 8 Muenchen 8, West Germany
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Sigma relay idea of the month

How to avoid shor
circuits when
reversing polari

of inductive loads.

CIRCUIT A %

LORD

ARC SUPPRESSOR

Circuits A and B are both commonly
used for reversing polarity, but circuit A
has an advantage not often recognized.

When reversing the polarity of a difficult
load, such as a motor, a slight contact weld
might delay the transfer of one pole while
the other pole completes transfer. In cir-
cuit B this will short circuit the power
supply resulting in catastrophic failure.

In circuit A a non-synchronous transfer
would only short circuit the motor ter-
minal. This is not harmful, and can be done
deliberately with some relays, such as the

CIRCUIT B %

| /
o BRI

3
) LOARD

:

Sigma Series 42. Short circuiting the motor,
known as ““slugging,’”” stops the motor
more quickly, allowing faster reversals.

Neither circuit will prevent catastrophic
failure if an arc is drawn across the contact
gap, because this would short circuit the
power supply.

Where arcing may be a problem, ar¢
suppressors can be used.

If you have a relay idea or can show us:
how to improve this one, we’d like to hear
from you.Your relay idea could be the next,
one we publish,
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Sigma relay of the month

New, welded seal
half-size crystal-can
relay exceeds

MIL-R-5757D/9.

Actual Size There are more advantages to the 36: 1. Extra
durability—gold-plated silver-magnesium-nickel
alloy contact blades minimize bounce, resist wear,
and prolong life. 2. High efficiency—precise align-
ment of armature to pole pieces and reduced
bobbin-wall thickness contribute to low operate
power. 3. Outstanding environmental perform-
ance—balanced, low-inertia armature assures de-
pendable, high-speed operation under severe
conditions of shock and vibration.

Check out the distinctive features in the Sigma

This new Sigma relay could have been intro-

duced a year ago. It was every bit as good as com-
petition, but our engineers weren'’t satisfied. They
wanted something even better. They're satisfied

Series 36 for yourself—free of charge—against the
types you may now be using. Just send for the new
Sigma Series 36 bulletin and a free relay redemp-

now. You will be too. tion certificate.

Here’s why:

The Series 36 is contamination-free. The cover is
TIG welded to the header for complete flux-free
cleanliness and a more dependable hermetic seal.
Result: performance and reliability that exceed
military and commercial requirements.

Design-centered for operation in the 100 ma to
400 ma range, the 36 is conservatively rated at 2
amps to dry circuit. Its small size and weight make
it ideal for printed circuits and high-density
packaging.

Tungsten Inert Gas
welding of Series
36 relay prevents
flux contamination,

SIGMA DIVISION @S SIGMA INSTRUMENTS INC

f— Assured Reliability With Advanced Design/Braintree 85, Mass.
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Five different ideas on
How to Succeed

in Commercial Electronics

Circle 46 on reader service card

1. NEW UL-CSA RECOGNIZED

PLUG AND SOCKET can help you
gain faster UL approval and reduce
end item rejection risk.

Dozens of relay design and field
servicing problems can be solved in
vending machines, air conditioners,
copy machines and control equip-
ment. Available in individually keyed
8, 11, 14 pin configurations. Contact
tails accept solderless terminations,



2. SOLDERLESS RELAY SOCKET

is for the engineer who has one eye
on cutting costs; the other on increas-
ing reliability.

Screw-type terminals are reversi-
ble: your assemblers mount it above
or below a chassis. “Clover leaf”’ con-
tacts keep resistance down. Best of
all, this socket allows you to use
wiring harnesses and lug-type con-
nections to cut wiring time and costs.

3. NEW MICRO-RIBBON® RACK-
AND-PANEL CONNECTOR. Polar-
ized shell helps lower assembly and
servicing costs: 20% and 30% in
some companies. Can't mismate—
even when ganged on multiple pan-
els. Minimum need for visual align-
ment. Wedge-like contacts give fast,
sure insertion. Self-cleaning action
assures long service. (500 million
contacts in use without a failure!)

4. NEW AUDIO-TYPE CONNEC-
TOR can upgrade quality “image” of
your equipment. Available in eco-
nomical bright nickel or familiar
lustrous chrome finish.

Take your pick: 3, 4, or 6 contacts;
cable-to-panel or cable-to-cable with
positive screw-type coupling ring.
5. WRITE AMPHENOL Connector
Division, 1830 S. 54th Ave., Chicago,
I11. for up-tn-date connector ideas.

w CONNECTOR DIVISION
®

amphenol corporation

Specify Amphenol . . . the leading name in cable, connectors, assemblies, R switches, potentiometers, microelectronics



Who's Alpha Wire to take all the fun and gquesswork

out of heat shrinkable tubing?

In seven seconds, the diameter of this insulation tubing
will shrink from .093" to precisely .045" and give you a
tight mechanical bond. Without splitting. Without
crushing.

You get predictable, controlled shrinkage. Alphlex
FIT® irradiated tubing ends all the guesswork.

It won't melt at elevated temperatures (up to 350° C).
Or split when shrunk over irregularly shaped objects.

It resists stress and solvents. Even the longitudinal

shrinkage is controlled (usually no more than 5%).

How do you use it? For insulating. Encapsulating.
Splicing. Connecting. Jacketing. Capping. We have a
type and size for every job.

Why does Alpha Wire get involved with irradiated
tubing? Because we believe that making the best wire
in the business is only half the story. The other half is
being sensitive to your application problems.

Until now, heat shrinkable tubing was one of them,

' Alphct ere Headquarters: Elizabeth, New Jersey 07207. Write for our new 108-page catalog,
A Division of Loral Corporation
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VALUE ENGINEERED
FOR LOWER COST
THRU

SIMPLIFIED DESIGN

4 New 1/2° x 13/32"
High Performance Trimmers with Solder or Pin Terminals

Infinite resolution. Excellent high frequency perform-
ance characteristics. No catastrophic failures.

These four new additions to the extensive CTS
trimmer line have many applications in High Per-
formance Industrial and Military fields: computers,
instruments, medical electronics, communications
equipment, electronic machine controls, aerospace
-electronics, microwave transmission, etc.

Series 330 Series 330P

eProven Reliable CTS Carbon-Ceramic Resistance Element

®Far Exceeds Environmental Performance Spec of MIL-R-94B, Char. Y
@ =+ 8% Humidity Stability

©100 Ohms to 2.5 Megohms

©3/8 Watt @ 70°C Derated to Zero Load @ 150°C

@ Grounded Construction Available on Model 330

Series 330 Has Solder Terminals. Series 330P Has Pin Terminals
on .100” Grid Configuration and Standoffs to Insulate Metal Cover
From P. C. Board.

IR uantities Write for Data Sheet 23304

Priced lower than comparable wirewound trimmers.

e Famous CTS CERMET™ Resistance Element

@ Extreme Stability Under Severe Environmental Conditions
® =+ 4% Humidity Stability

©®20 Ohms to 2.5 Megohms

©1/2 Watt @ 85°C Derated to Zero Load @ 150°C

®Low Noise—Long Life

®Extreme Overload Capacity

®Grounded Construction Availahle on Model 630

Series 630 Series 630P

il B

$1.50

in production quantities
Priced lower than comparable wirewound trimmers.

Founded 1896
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Series 630 Has Solder Terminals. Series 630P Has Pin Terminals
on .100” Grid Configuration and Standoffs to Insulate Metal Cover
From P. C. Board.

Write for Data Sheet 3630A
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More Switching Capacity at Lower Cost...
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