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TYPICAL DIT200 PERFORMANCE
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FREQUENCY
DCmal Pri. Mw
Type No. Pri. Imp. in Pri. Sec. Imp. Res. Leve! Application
DI-T225 80CT | 12 32 split| 10 | 500 [ Interstage
100CT | 10 40 split
DI-T230 300CT = 600 CT 20 | 500 | Qutput or line to line
DI-T235 400CT| 8 40 split| 50 | 500 | Interstage
500CT| 6 50 Split
DI-T240 400 CT 8 400 spiit | 50 | 500 [ Interstage or output
S00CT 6 500 split (Ratio 2:1:1)
DI-T245 500 CT 3 50 CT 65 [ 500 | Output or matching
600 CT 3 60 CT
DI-T250 500 CT 55 600 CT 35 | 500 | Output or line to line
or mixing |
DI-T255 | 1,000CT 3 50CT | 110 | 500 | Output or matching
1,200 CT 3 60 CT
DI-T260 | 1500CT| 3 600 CT 80 | 500 | Output to line
DI-T265 | 2000CT | 3 8,000 sptit | 180 | 100 [ Isol. orinterstage
2,500 CT 3 10,000 split (Ratio 1:1:1)
D1-T270 | 10,000 CT 3 500 CT | 870 | 100 | Output or driver
12,000 CT 1 600 CT
DI-T273 | 10,000 CT )] 1,200CT | 870 | 100 | Qutput or driver
12500C7 ] 1 1,500 CT .
DI-T276 | 10000CT 1 1 2,000CT | 870 | 100 |Tinterstage or driver
12,000 CT 1 2,400 €T
DI-T278 | 10,000 CT I 2,000 spiit | 620 | 100 | Interstage or driver
12,500 CT 1 2,500 split
DI-T283 | 10,000 CT i 10,000 €T | 970 | 100 | Isol. or interstage
12,000 CT N 12,000 CT (Ratio 1:1)
DI-T288 | 20,000 CT 5 800CT | 870 | 50 | Interstage or driver
30,000 CT S5 | 1.200CT
DI-T204 | Split Inductor & .1 Hy @ 4 maDC, .08 Hys @ 10 maDC, DCR 2562
(2 wdgs) §§ .025 Hys @ 8 maDC, .02 Hys @ 20 maDC, DCR 60
DI-T208 | Split Inducto” § .9 Hys @ 2 maDC, .5 Hys @ 6 maDC, DCR 105Q
(2 wdgs) §§ .~ Mvs@ 4 maDC, .1 Hys @ 12 maDC, DCR 2602
DI-T212 |Split Inductc 4 2.5 Hys @ 2 maDC, .9 Hys @ 4 maDC, DCR 6300
(2 wdgs) §§ .6 Hys @ 4 maDC, .2 Hys @ 8 maDC, DCR 1570
DI-T216 | Split Inductar § 4.5 Hys (@ 2 maDC, 1.2 Hys @ 4 maDC, DCR 230022
(2 wdgs) £ 1.1 Hys @ 4 maDC, .3 Hys @ 8 maDC, DCR 5750

3DCma shown is for single ended useage (under 5% distortion—100mw—1KC). ... for push pull,
DCma can be any balanced value taken by 5W transistors (under 5% distortion—500mw—1KC)
DJ-T200 units have been designed for transistor applicationonly... not for vacuum tube service.
U.S. Pat. No. 2,949,591 other pending.

Where windings are listed as split, % of the listed imp

winding.
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TRANSFORMERS PICTURED ACTUAL SIZE

TRANSFORMERS
& INDUCTORS

> DUMET LEADS
(gold plated, weldable and solderable)

STRAIGHT PIN TERMINALS

(printed circuit application)

HIGHEST PERFORMANCE

for size in the industry

METAL ENCASED
(Grade 4, Ruggedized)

' ALL STOCK UNITS MIL TYPE TF4RX
Class “S” Availahle on Special Order

High Power Rating.........coccovcevemcoccceicccn up to 100 times greater,
Excellent Response.. twice as good at low end.
Low Distortion...... eereeeeeerererennne-Teduced 80%.
High Efficiency. ..up to 30% better . . . compare DCR.
Moisture Proof . .. ..o hermetically sealed to MIL-T-27B.
Ultraminiature Size ... 5/16 Dia. x 3" H, 1/15 Oz

The unique structural design of the DI-T200 series transformers and induc-
tors provides the excellent electrical characteristics, high reliability and wide
application possibilities inherent in the UTC DO-T family of miniaturized
units. The DI-T200 series units employ the same high quality design found
in UTC's DO-T, DI-T, and PIP lines. This unique transformer constructural
concept affords unprecedented power handling capabilities coupled- with
extremely small size. Further, the high degree of reliability has been
dynamically proven in the field. These characteristics are basic in the struc-
ture, which is ruggedized, hermetically sealed, employing a completely rigid
bobbin, eliminating stress and wire movement. The turns are circular in
shape rather than square, eliminating turn corner stress, and effecting
uniform wire lay. The coil wire and external lead are rigidly anchored
terminal board fashion, employing no tapes and brought out through strain
relief. The curves illustrated indicate the superior performance of these
units compared to similar size units now on the market.

The leads are uninsulated 17 long, .017 Dumet wire, spaced on a .1”
radius circle to conform to terminal spacing techniques of the “T0-5" case
semiconductors and micrologic elements.

IMMEDIATE DELIVERY
FROM STOCK

UNITED TRANSFORMER CORP.

150 VARICK STREET, NEW YORK 13, N.Y.

PACIFIC MFG. DIVISION: 3630 EASTHAM DRIVE, CULVER CITY, CALIF,
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y.

CABLE: "ARLAB"
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Long-life Cesium 133 resonator—plus:
Reference to A« or UT: time scale
Closed-loop self-checking control circuitry
Highly stable quartz oscillator

Only 834" high, 65 Ibs.

Here's a true primary atomic standard which offers un-
precedented features in an easily portable package.
Reliability assurances include automatic continuous
output monitoring and a rugged, spectrally pure, high
precision quartz crystal oscillator which may be oper-
ated independently of the cesium beam resonator. The
resonator itself has a guaranteed operating life of
10,000 hours.

The 5060A Frequency Standard operates from
standard ac power or directly from a 28 v dc source.
Especiaily useful is the provision for output readjust-
ment for periodic changes of the time scale itself. For
instance, internationally agreed UT: adjustments may
be made with a simple component change.

Never before such a combination: Accuracy, reliabil-
ity, ruggedness, portability, easy time scale adjustment
for changing requirements. Check the specifications
against your military, industrial or scientific require-
ments. Call your Hewlett-Packard field engineer, or
write for complete information on the hp 5060A,
Hewlett-Packard, Palo Alto, California 94304, Tel.,
(415) 326-7000; Europe: 54 Route des Acacias,
Geneva; Canada: 8270 Mayrand Street, Montreal.

HEWLETT |

Accurac

Accuracy:

Long-term
stability:

Short-term
stability:
Signal-to-noise
ratio (5 mc):

Harmonic
distortion (5 mc,
1 mc and 100 kc):

Output
frequencies:

Output voltages:

Time scale
adjustments:

Cesium beam
tube life:
Power:

Size:

Price:

v*

+ 2x1011

+ 1 x 10-11 (for the life of the
cesium beam tube)

rms fractional frequency deviation for 1
second averaging: mg 1x 1010

At least 87 db at rated output; output
filter bandwith approx. 125 cps

Down more than 40 db from
rated output

5 mc, 1 mc, 100 kc sinusoidal,
100 kc clock drive

1 v rms into 50 ohms, clock drive
suitable for hp frequency divider
and clocks

Adjustable in increments of 10 x 10-10
by changing a component in the
frequency synthesizer; automatic
monitor to indicate proper operation;
A, or UT, time scales supplied to order

10,000 hours guaranteed (operating)

1150r230vac + 10%, 50 to 1000 cps,
or 22 to 30 v dc; approx. 0 w operating

163/, " wide, 834" high,
1614 " deep, 65 lhs.

hp 5060A Cesium Beam Standard,
$15,500

®Apsolute: hp model 5060A is a true primary
standard whose output frequency is uniquely
defined by basic physical properties of the cesium
atom. The specified accuracy is achieved without
reference to frequency calibration sources.

i PACKARD

An extra measure of quality

9839

Electronics | May 3, 1965
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Get a record you

can clearly read —

even at 5 KC

...from the one system
supplied complete with your
choice of amplifier

Now you can have all the Sanborn advantages of
a DC-5KC optical oscillograph supplied as a
complete, integrated package ready to record —
plus clearer, higher resolution recordings made
possible by improvements in optical system design
and chart papers. Put eight traces on the 8” ultra-
violet-sensitive chart of a standard “4500” system
— with any trace across the full chart width and
positioned by convenient front-panel controls. Or
record up to 25 channels of high frequency infor-
mation with optional versions. Save valuable time
by recording all frequencies up to 5 kc with a
single set of galvanometers driven by amplifiers
incorporating frequency boost and compensating
circuits, thus eliminating an “inventory” of differ-
ent galvanometers and the time required to install
and align a new set for each recording requircment.
Make signal connections quickly and conveniently
to front-panel or rear input connectors, and have
complete operational control with amplifier front
panel basic controls for each signal. Change sys-
tem sensitivity from 2.5 mv/inch to 625 mv/inch
by easily changing plug-in 8-channel amplifier
mocdules (choice of four). Load paper in daylight
. .. sclect any of 9 chart speeds by pushbutton or
contrcl them remotely . . . see fully developed
traces a few seconds after recording . . . use system
in mobile console, rack mount or portable cases.

Ask your local Sanborn Division /Hewlett-Packard
sales office for technical data and expert applica-
tion assistance. Offices in 47 U.S. and Canadian
cities, and major areas overseas. Sanborn Division,
Hewlett-Packard Company, Waltham, Mass.
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Specifications — 4500 Series Optical Oscillographs

Sensitivity

Frequency Response

Common Mode
Performance

Linearity
Gain Stability

Noise
Chart Speeds

Prices

HEWLETT
PACKARD h

625 mv/1”, 50 mv/1”, or 2.5 mv/1”, depend
ing on amplifier chosen.

DC to 5 KC (~3db) at 4” p-p

Rejec. ratio at least 140 db at DC, max. c.m.
voltage =500 v (with Medium Gain Amplifier)

1Y% % of full scale (8 inches}

Better than 1%, 0° to 50°C, 103 to 127 {line)
volts

0.02” p-p, max.
Nine, 0.25 to 100”/sec.

Complete 8-channel system in cabinet, with
galvanometer driver amplifiers, $6950; with
medium gain amplifiers, $8530 (F.O.B. Wals
tham, Mass.) :

 SANBORN
DIVISION
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Russia’s Telstar 30 Northeast passage
Light on a quarrel 32 No smear
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Rings for the laser 34 The FCC steps in
Spotting a twister 35 Antidote to a bug
Electronics Abroad
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Overseas defense market grows
Patent predicament
Realistic space flight—on the ground

Technical Articles

l. Design

A broader choice of components for silicon
integrated circuits

More than a dozen alternatives to the familiar
diffused resistor and capacitor are available

R.M. Burger and R.P. Donavan, Research Triangle
Institute

Designer’'s casebook

FET in bridge circuit gates a 300-kc signal;
photoconductors chop d-c signal levels; unijunction
transistor latches relay with short pulses

Il. Applications

Finally, the armed forces get solid state
communications. (Cover)

Lack of money and a sense of urgency held back
advances

W.J. Evanzia, Avionics editor

Gemini's electronic firsts
nertial guidance system with versatile computer
guides astronauts

Telemetry that’s compact and reliabie

Highly redundant pulse code modulation system
transmits data

Bernard N. Bohm, Electro-Mechanical Research Inc.

Retrieving data from Gemini

An inside look at the telemetry transmitter which
has to operate in severe environments

R.G. Erdmann, RCA

The capsule is no isolation booth

Line-of-sight and over-the-horizon communications
connect astronauts and the ground

R.E. Perkins and C.V. Wolfers, McDonnell Aircraft
Corp.



Electronics

Editor: Lewis H. Young

Senior editors
Technical: Samuel Weber
News: Kemp Anderson, Jr.

Senior associate editors: John F. Mason, George Sideris

Department editors

Advanced technology: Joan Blum
Avionics: W.J. Evanzia

Circuit design: Michael Elia
Components: Michael F. Tomaino
Computers: Wallace B. Riley
Consumer electronics: Richard Lipkin
tnstrumentation: Car! Moskowitz
Manufacturing: George Sideris
Military electronics: John F. Mason
New products: William P. Q'Brien
Solid state: Jerome Eimbinder
Space electronics: Peter R. Sigmund
Staff writer: Stanley Zarowin

Regional editors

Boston: Thomas Maguire, editor; Robin Carlson

Los Angeles: William B. Wallace, editor; June Long

San Francisco: Laurence D. Shergalis, editor; Mary Jo Jadin
London: Derek Barlow, editor

Copy editors
Howard Rausch, Sally Powell, Walter Barney

Graphic design

Art director: Saul Sussman

Assistant art director: Donna M. Marchyn
Editorial production: Ann Mella
Production editor: Arthur C. Miller

Editorial secretaries: Claire Benell, Mary D'Angelo, Lynn Emery,
Kay Fontana, Carolyn Michnowicz, Lorraine Rossi, Lorraine Werner

McGraw-Hill news service

Director: John Wilhelm; Atlanta: Fran Ridgeway; Chicago: Bruce Cross;
Cleveland: Arthur Zimmerman; Dallas: Marvin Reid;

Detroit: Donald MacDonald; Los Angeles: Michael Murphy,

Ron Lovel:; San Francisco: Margaret Ralston, Ed. Addeo;

Seattle: Ray Blooiaberg; Washington: Arthur L. Moore, Glen Bayless,
Charles Gardner, Herbert W. Cheshire, Seth Payne

McGraw-Hill world news service

Bonn: Richard Mikton; Brussels: Arthur Erikson; London: John Shinn;
Mexico City: Wesley Perry; Milan: Bruce Bendow;

Moscow: Donald VWinston; Paris: Dan Smith;

Rio de Janeiro: Leslie Warren; Tokyo: Marvin Petal, Charles Cohen

Circulation manager; Hugh J. Quinn
Reprints: T.M. Egan

Publisher: C.C; Randolph
Electronics: May 3, 1965, Vol. 38, No. 9

Printed at 99 North Broadway, Albany, N.Y.
Second class postage paid at Albany, N.Y.

Subscriptions are solicited only from those actively engaged in the field of the publication.
Position and company connection must be indicated on orders. Subscription prices: United States
and Possessions and Canada, $6.00 one year, $9.00 two years, $12.00 three years. All other
countries $20.00 one year. Single copies, United States and Possessions and Canada 75¢.

Single copies all other countries $1.50,

Published every other Monday by McGraw-Hill Inc. 330 West 42nd Street,
New York, N.Y.10036. Founder: James H. McGraw, 1860-1948.

Subscribers: The Publisher, upon written request to our New York office

from any subscriber, agrees to refund that part of the subscription price
applying to copies not yet mailed. Please send change of address notices,
subscription orders or complaints to Fulfillment Manager, Electronics,

at the address below. Change of address notices should provide old as well

as new address, including postal zone number if any. If possible, attach

address label from recent issue. Allow one month for change to become effective.

Postmaster: Please send Form 3579 to Fulfillment Manager, Electronics,
P.0O. Box 430, Hightstown New Jersey 08520

Readers Comment

Beefing up IEEE Sessions

To the Editor:

I wholeheartedly agree with your
editorial [March 8, 1965, p. 15]
about IEEE technical sessions.
Yours is the answer to the present
state of affairs regarding IEEE
“tutorial” sessions. As a design
engineer, I need to understand in
everyday engineering language how
to apply new ideas to new prac-
tical applications and new prod-
ucts.

As a member of AAAS, I think
your point of studying its policy is
very well taken.

Charles H. Stern
Flotronic Products Inc.
Fort Lauderdale, Fla.

Case for thin films

To the Editor:

I recently read your coverage of
the Solid State Circuits Conference
[March 8, 1965, p. 125] and con-
cluded that not one exponent of
thin films spoke up.

If one assumes that all micro-
electronic approaches offer only the
highest quality products, then the
crux of the cost problem is reduced
to three points: testing, trimming,
and assembly and packaging. Only
packaging received any attention
at SSCC.

If yield is so low that it is neces-
sary to test 400 devices to find 80
good ones, the circuits will be
costly. For example, one system
designer recently received quota-
tions for large quantities of tran-
sistor chips to be used with thin
film circuits. The chips cost less
than 20¢ each in large quantities.
However, after incoming inspection
to weed out the rejects, the actual
cost was about $1.80, no less than
that of a standard pack.

Another limitation is trimming,
How docs one trim a complex mi-
croelectronic network? Today some
people sandblast. In a network of,
say, 20 series and parallel resistors
and capacitors, how are the cul-
prits found? Trimming is actually
a barometer of a particular fabri-
cation technique’s limitation. An
approach which demands a trim-

Electronics | May 3, 1965



New from Sprague!

For extreme size reduction and unusval capacitance stability . . .

The tubular polycarbonate film
capacitor and the rectangular
oil-impregnated paper
-capacitor are both rated
10 uF, 100 VAC, 400 cy.

N \\

—
.

FILMITE 'K’ POLYCARBONATE FILM CAPACITORS

® New Filmite ‘K’ Polycarbonate Film Capacitors are
more than 13 times smaller than paper capacitors of equiv-
alent capacitance value and voltage rating!

@ Polycarbonate film dielectric provides exceptionally high
capacitance stability over the entire temperature range, due
to inherently low coefficient of expansion of polycarbonate
film and a dielectric constant which is nearly independent
of temperature.

@ Filmite ‘K’ Capacitors exhibit almost no capacitance
change with temperature—dramatically better than poly-
ester-film types, they even surpass polystyrene capacitors.

@ Low dissipation factor (high Q) makes these capacitors
extremely desirable where high current capabilities are re-
quired, as in SCR commutating capacitor applications.

® Low dielectric absorption (considerably lower than that
of many other commonly-used film dielectrics) over a
broad frequency/temperature spectrum makes Filmite ‘K’
Capacitors ideal for timing and integrating.

@ Extremely high insulation resistance, especially at higher
temperatures. Superior to many other commonly-used
film dielectrics.

@ Close capacitance tolerances—available to +0.25%!

® Filmite ‘K’ Capacitors are excellent for critical appli-
cations including tuned circuits, analog and digital com-
puters, precision timing and integrating circuits because of
the unusual properties of the polycarbonate film dielectric.

Type 260P Filmite ‘K’ Capacitors are metallized, utiliz-
ing non-inductive construction. They feature special self-
healing characteristics, in the rare event of capacitor
dielectric breakdown. Designed for operation at full rated
voltage over the temperature range of —55 C to +105 C,
these metal-clad capacitors are hermetically-sealed and are
available with both standard and weldable wire leads or
solder tabs in a variety of mounting styles.

Types 237P and 238P Filmite ‘K’ Capacitors are of
high-purity foil construction, and are hermetically sealed
in metal cases. Operating temp. range, —55 C to +125 C.

For complete technical data on Type 260P and on Type 237P and 238P Capacitors, write
for Engineering Bulletins 2705 and 2700, respectively, to Technical Literature Service,
Sprague Electric Company, 35 Marshall Street, North Adams, Massachusetts.

SPRAGUE COMPONENTS

CAPACITORS PULSE TRANSFORMERS
TRANSISTORS INTERFERENCE FILTERS
RESISTORS PULSE-FORMING NETWORKS

TOROIDAL INDUCTORS
ELECTRIC WAVE FILTERS

INTEGRATED CIRCUITS
THIN-FILM MICROCIRCUITS

45C-0210 R1

Electronics | May 3, 1965

CERAMIC-BASE PRINTED NETWORKS
PACKAGED COMPONENT ASSEMBLIES
BOBBIN and TAPE WOUND MAGNETIC CORES
SILICON RECTIFIER GATE CONTROLS
FUNCTIONAL DIGITAL CIRCUITS

SPRAGUE

THE MARK OF RELIABILITY

“Sprague’ and ' (@' are registered trademarks of the Sprague Electric Co.
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Obiously from Sprague!

METAL-FILM
RESISTORS
that fully meet
MIL
SPECIFICATIONS!

{MIL-R-10509E )

Sprague Filmistor® Resistors equal
or surpass precision wirewounds in
accuracy...stability.. . reliability...

yet they’re smaller in size!

Other key features include:

« Low, controlled temperature coefficients.

o Low inherent noise level.

o Negligible voltage coefficient of resistance.

o Tough molded shell for positive protection
against mechanical damage and humidity.

e Available in 5 wattage ratings—1/yq,

Y%, Y, Y%, and 1 watt.

For complete technical data, write for
Engineering Bulletin 7025B to Technical
Literature Service, Sprague Electric
Co., 35 Marshall St., North Adams, Mass.

SPRAGUE

THE MARK OF RELIABILITY

*Sprague’ and '(2)° are registered trademarks of the Sprague Electric Co,

4SR179-63-R1
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ming station will never result in
the economic fabrication of a multi-
plicity of components all intercon-
nected, ready to assemble, package,
and ship.

Thin films are useful now, even
with inserted diodes and transis-
tors, for low (microwatt) and high
(tens of watts) power devices, low
and high frequency (100-mega-
cycle) devices, and linear as well as
digital circuitry. They provide ther-
mocouples, strain gages, and heat-
crs, as well as other transducers
and sensors.

With capacitors and crossovers
deposited, assembly of thin film
circuits, even with inserted silicon
chips, involves about as many man-
made joints as so-called integrated
circuits.

Martin A. Karp
Alpha Microelectronics Co. Inc.
Beltsville, Md.

Integrating a name

To the editor:

Writing in the Proceedings of the
IEEE, Mr. P. E. Haggerty. presi-
dent, Texas Instruments Incorpo-
rated, says about microelectronics:
“Because the real change produced
by this new technology lies in in-
tegration in circuit and function,
rather than the small size implied
by ‘micro,” the author prefers the
term ‘integrated electronics’ rather
than ‘inicroelectronics.””

Integrated electronics, is how-
ever, a long term. \Why not call it
INTEGRONICS?

I think dropping “elect” in elec-
tronics is good because ~henomena
other than electrical (optical and
thermal) are used more and more
in integrated circuits.

A. Lyden
Aktiebolaget Atomenergi
Studwvik, Sweden

Production changes

To the Editor:

In your March 8 issue [p. 48] yon
quoted Gerry Luecke of Texas In-
struments as saying at the Solid
State Circuits Conference that all
a user needs is a guarantee of a
device’s electrical specifications.

A guarantee that if at time t =0
you put a specified signal into the
circuit you will get a specified sig-
nal out is obviously desirable.
However, this is something users

can check for themselves, if neces-
sary on a 100% basis. What a user
cannot be continually checking is
that these electrical characteristics
will hold at some future time, after
the device has been subjected to
operational environmental condi-
tions. Qualification tests can be
performed on the original items
and approval for use granted. But,
as Jack Fort of the National Cash
Register Co. says, if the production
techniques are changed, then these
qualification tests are invalidated
and must be repeated.

It is difficult to understand a
manager of Texas Instruments
making such a statement.

Neville Lewis
Canadian Westinghouse Company
Ltd.
Hamilton, Ontario

= Gerry Luecke’s main point was
that the manufacturer should not
be prevented from improving his
product. Mr. Luecke said that
changes in integrated-circuit pro-
duction techniques will be made
only after very extensive testing
and cvaluation. He also notes that
this practice by the integrated-cir-
cuit manufacturer does not differ
from the one now used by systems
manufacturers, who, he says, often
make many changes—some unpub-
licized—as they rcceive reports on
their equipment’s performance.

Flying low

To the editor:

In the article “Flying Low”
[March 8, 1965, p. 43], some mis-
leading claims are made for a pulse
altimeter.

An altimeter, by definition, meas-
ures the vertical distance from the
aircraft to the ground. This is not
the distance the pilot wants to
know when descending. He needs
to know the distance along his pres-
ent or future path to the ground.
Only this will tell him when to
pull up.

Particularly in hilly terrain or
where obstacles such as television
antennas are located, the altimeter
is not enough,

It was to overcome such diffi-
culties that terrain-following and
avoidance radars were developed.

A. C. Wesley
Ferranti, Ltd.
Edinburgh, Scotland

Electronics | May 3, 1965



WVariac @

AUTOTRANSFORMERS

for 350-to 1200-cycle applications

* Approximately 60% lighter in weight than their 60-cycle
equivalents.

* Built to withstand shock, vibration, and extreme environ-
ments . . . meet many military specifications.

* Moisture-fungicide protected.

* Core completely enclosed by two cup-shaped winding
forms of molded phenolic, not fiber or tape wrap-arounds
— precision molded grooves insure positive positioning
of turns.

* DURATRAK brush contact surface prevents track dete-
rioration and permits momentary overloads up to 1000%
without damage.

* Terminal board equipped with both screws and soldering
lugs — imprinted with terminal numbers, wiring diagram,
and nominal voltage between taps.

* Large radiating surface — protects brush and track from
heat damage.

* Counterbalanced rotating parts hold setting under shock
and vibration.

* Low-loss, high-silicon steel, strip-wound core.

* Brush designed for constant and correct contact pressure.

* Resin-impregnated glass cloth insulation between coil
and base.

* Winding taps concealed for protection from damage.

* 2-ampere model (Type M2) has over 400 turns for appli-
cations requiring high resolution.

* Overvoltage taps standard on all models.

* Ganged and motor-driven models available.

Type M5 Variac® Continuously
Adjustable Autotransformer

Continuously Adjustable Output Voltage from 0-120 volts or 0-140 volts “,"""'""P va N
LINE-VOLTAGE OVERVOLTAGE Jo o=~ yar ,ac
CONNECTION CONNECTION 2 AUTOTR AN SR R me s
5 <§ [
nZ- ;§ w w = “ w w §
S8 | sEc8 eEE o8, 3sEd| 58, oEEl g3
=5 EEES EEEa [=lat= 3;0—3‘:“- [=darp~ CEa -3
TYPE =< 8238 £33% 38& £33% 38& =32 44 PRICE
M2 120 | 0.37 2.4  0-120 3.1 | o-140 2.4 2 $15.50
M5 120 0.94 6 0-120 7.8 0-140 6 3Y 18.50 Write for the
M1l0 120 1.56 10 0-120 13 0-140 10 6% 35.00 Variac Bulletin.
M20 120 3.12 20 0-120 26 0-140 20 13 54.00

*Rated current should not be exceeded for the overvoltage connection.

IN CANADA: Toronto 247-2171, Montreal {Mt. Royal) 737-3673
IN EUROPE: Zurich, Switzerland — London, England

WEST CONCORD, MASSACHUSETTS

1’,"‘/ “5’¢
NEES

BOSTON NEW YORK, N. Y., 9642722 CHICAGD PHILADELPHIA WASHINGTON, D.C.  SYRACUSE DALLAS SAN FRANCISCO LOS ANGELES ORLANDO, FLA. CLEVELAND
(W. Concord) 646-0550 (Ridgefield, N. J.) 943-3140  (Oak Park) 848-9900 (Ft. Washington) 646-8030 (Rockville, Md.) 946-1600  454-9323  FL 7-1031 (Los Altos) 948-8233 469-6201 425-4671 886-0150
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10 X More Power
With Water-Cooled
UHF Planar Triodes

Machlett Laboratories has developed a
simple, yet unique water cooling device
for UHF planar triodes which permits
CW output powers up to 10 X higher
than previously attainable. Plate
dissipation capability on one tube, the
ML-7815, with water jacket, exceeds
400 watts. Comparable figure for
forced-air-cooled ML-7815 is 100 watts;
same tube with anode cover is 10 watts,
Water cooling also makes possible
operation at high cathode current
densities—eg., a variation of the
ML-7289 with water jacket is rated at
2 kV with 400 mA cathode current; a
standard ML-7289 is capable of 1 kV
and 125 mA cathode current. Water
jackets are currently available on
special ML-7289, ML-7698, ML-7815,
ML-7855, ML-8403 and ML-8533. Write
the Machlett Laboratories, Inc.,
Springdale, Conn. 06879. An Affiliate

of Raytheon Company.

ELECTRON TUBE SPECIALIST

Circle 8 on reader service card

People

Arthur Lowell used to be the Ma-
rine Corps colonel in charge of the
avionics division of the Navy’s Bu-
reau of Weap-
ons. As such, he
was one of the
earliest propo-
nents of micro-
electronics  and
was responsible
for much of the
original plan-
ning for the In-
tegrated Light Avionics System
(ILAS) and Integrated Helicopter
Avionics System (IHAS) and the
microelectronics concerned with
each of them.

He was recently appointed as-
sistant to the president and acting
executive director of the research
and engineering department of Au-
tonetics, a division of North Amer-
ican Aviation, Inc., a post in which
he can continue his attempts to put
microelectronics into hardware eco-
nomically.

“After we do a good job of mak-
ing microelectronic computers,” he
says, “the natural follow-on will be
the implementation of microelec-
tronics in as many weapon systems
as we can,” He is referring to radar
and communications systems al-
ready in Autonetics’ product line.

“In the 1940-50 period, we were
first developing electronics in
weapons,” he says. “In the 1950-60
period we were improving the per-
formance of this capability. In the
years 1960 to 1970, I see an era of
making the equipment work reli-
ably and providing it at a cost the
customer can afford.”

Lowell received much of his
technical training in the Marine
Corps, from which he retired in
1963. He worked on solid state
electronics at Johns Hopkins Uni-
versity’s Applied Physics Labora-
tory and went on to Rensselaer
Polytechnic Institute, where he re-
ceived his master’s degree in 1949
all on a service-sponsoved pro-
gram.

A native Californian and a grad-
uate of the University of Califor-
nia, Lowell was president and gen-
eral manager of General Micro-
electronics, Inc., a subsidiary of the
Pyle-National Co., before accept-
ing the Autonetics position.

Circle 9 on reader service card—>



We grow our oscillators small’!

actval size

SOLID STATE VCO

Volitage Controiled Subcarrier Oscillator Vector Model MMO-11

Built to the highest reliability specifications using the most advanced thin film
and integrated circuit techniques. ® MTBF figure is 400,000 hours.

Designed to meet the severest environmental specifications ® Flight proven
on one major program to 10,000 g shock for three milliseconds. '
Also available: Mixing amplifiers built with same microcircuit techniques, and
mounting assemblies for complete system integration.

Weight: 0.13 ounces ® Size: 1.00” x.722"” x .150”

Power Requirements: Unregulated 28V DC

IMMEDIATE DELIVERY FROM STOCK

|

VEL LU DEPARTMENT OF NORDEN DIVISION OF UNITED A[RCRAFT CORPORATION

SOUTHAMPTON, PENNSYLVANIA  Telephome 215 EL 7-7600 1



1. How would I keep a capacitor charged
for up to 20 years?

2. Is it really possible to pack 150 volts/
cu. in. into a battery?

3. Where can I get a solid electrolyte bat-
tery whose mass and center of gravity
will not change with time or usc?

4. Can I find a battery which will endure
short circuits (for hours) and recover
to its original open circuit voltage
within seconds?

5.1Is it possible to obtain high voltage
batteries in almost any configuration?

6. Where can I find a battery which will
behave like this . . .

é‘ .25 r

$ | |

2 oo L

-

K

§ 075 J

4 0 t 2 3 8 9 10

(24 TIME IN THOUSANDS OF HOURS
Single Cell Current Drain at 25 C 10 MQ
load, 0.TuA Approximate Current Drain.

. and which has a total available
charge of 1500 microampere-hours or
5 coulombs per cell?

The answers to these questions are:
1. Using Sprague Solid Electrolzte
Batteries.

Yes indeed!

. Sprague Electric.

Yes.

Yes.

Sprague Electric. For complete tech-
nical data, write for Engineering
Bulletin 11,101 to Technical Litera-
ture Service, Sprague Electric Co.,
35  Marshall Street, North Adams,
Massachusetts 01248

asa-qs%0

SRS EE NN

SPRAGUE

THE MARK OF RELIABILITY

*Sprague’ and ' (2)" are registered trademsrks of the Sprague Electric Co.
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Meetings

Rocky Mountain Bioengineering Annual
Symposium, IEEE, USAF Acad.,
Fitzsimmons Gen. Hospital, et al;
Brown Palace Hotel, Denver, May 3-4.

Annual Technical Conference, ASQC;
Biltmore Hotel, Los Angeles, Calif.,
May 3-5.

American Astronautical Society Annual
Meeting, AAS, IIT Research Institute;
Conrad Hilton Hotel, Chicago, May 4-6.

Packaging Industry Annual Conference,
IEEE; Milwaukee Inn, Milwaukee, Wis.,
May 4-6.

““Post-Apollo Missions’’ Meeting, AAS;
The Conrad Hilton Hotel, Chicago,
May 4-6.

ICA Annual Conference, ICA; Hilton
Hotel, Pittsburgh, May 4-7.

National Telemetering Conference, NTC;
Prudential center, Boston, May 10-12.

Institute on Electronics and Automation
in Publishing, Amer. Univ.; International
Inn, Wash., May 10-13.

Power Instrumentation Symposium,
Power Industry Div. of ISA; Commodore
Hotel, New York City, May 12-14.

Solid State Quantum Electronics, Univ.
of Wisconsin; Madison, Wis., May 13-14.

Design Engineering Conference, ASME;
New York Coliseum, New York, May
17-20.

Society of Photographic Scientists and
Engineers Annual Conference, SPSE;
Sheraton-Cleveland Hotel, Cleveland,
May 17-21.

Aerospace Fluid Power Systems and
Equipment Conference, SAE;
Statler-Hilton Hotel, Los Angeles,
May 18.20.

Digital Equipment Computer Users
Society Spring Technical Meeting,
DECUS; William James Hall, Harvard
University, Cambridge, Mass.,

May 20-21.

Electronic Reliability Conference, IEEE;
Carnegie Foundation Building, N.Y.C.
May 21.

Computing Meeting, NYU; Stony Brook,
L.l. Campus, May 21.

Microelectronics Annual Symposium,
St. Louis Section of IEEE; Chase Park
Plaza, St. Louis, Mo., May 24-26.

International Television Symposium,
\EEE/SEV/ASE; Pavillon of Montreux,
Montreux, Switzerland, May 24-29.

IFIP Congress '65, IFIP/IEEE; New
York Hilton, N.Y.C., May 24-29,

Armed Forces Communications and
Electronics Association Annual
Convention, AFCEA; Sheraton-Park
Hotel, Wash., May 25-27.

Bicentennial Space Symposium and
National Conference, NASA, St. Louis
Bicentennial Commission; Chase-Park
Plaza Hotel, St. Louis, May 26-28.

Symposiumon Analysis Instrumentation,
ISA; Sheraton-Mt. Royal Hotel,
Montreal, May 26-28.

Cybernation, Automation and Human
Responses Annual Conference, ICR;
Americana Hotel, N.Y.C., May 27-29.

Biomedical Computer Applications
Conference, BIO/New York Academy
of Sciences; Waldorf-Astoria, N.Y.C.,
June 3-5.

IEEE Annual Communications
Convention (Including GLOBECOM VII),
CTG/IEEE; University of Colorado,
Boulder, Colo., June 7-9.

National Electronic Packaging and
Production Conference (NEP/CON'65),
EPP; Long Beach Arena, Long Beach,
Calif., June 8-10.

Broadcast and TV Receivers
Conference, G-BTR/IEEE; O’Hare Inn,
Des Plaines, Iil., June 14-15.

Midwest Symposium on Circuit Theory,
G-CT/IEEE; Colorado State University,
Ft. Collins, Colo., June 14-15.

Call for papers

Joint Computer Conference,
AFIPS: Las Vegas, Nov. 30-Dec. 2.
June 15 is deadline for submission
of completed draft copy and 150-
word abstract to Mr. Robert Gray,
Secretary, Program Committee,
1965 FJCC, P. O. Box 49, Santa
Monica, Calif. 90406.

Physics of Failure in Electronics,
IIT Research Institute, Rome Air
Development Center; IIT Rescarch
Inst., Chicago, Nov. 16-18. June 25
is deadline for submission of 4
copies of 300- to 500-word abstract
and 50-word summary and author’s
biography to Morton Goldberg,
IIT Research Institute, 10 West
35 St. Chicago 60616.
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ADVANCED SOLID STATE AMPLIFIERS FOR YOUR
CONTROL AND INSTRUMENTATION APPLICATIONS

ASTRODATA advanced design instrumentation amplifiers raise state-of-the-art standards to
higher levels for measurement...conditioning ... monitoring ... indicating . .. control.

For custom designs, Astrodata’s extensive experience provides a well-qualified capability for
satisfying your specific performance needs.

0.c.
ANPLIFIER
MODEL B85

Model 884 Wideband (dc to 100 kc) Floating, Guarded Amplifier...
Mode! 885 Wideband (dc to 10 kc) Differential, Isolated Amplifier...

high-gain/performance amplifiers for low-level, wideband systems at lowest cost. Completely
transistorized, these state-of-the-art amplifiers use field-effect transistors in place of mechan-
ical choppers to achieve lowest drift rate, freedom from microphonics and maximum reli-
ability. Gain range to 3000 and a continuously adjustable 10-turn vernier control are provided
as standard features. Two differential models with =10 ma or 100 ma output current from
a low impedance can drive long tines, A to D converters, multiplexers, galvanometers or tape
recorders. Transfer characteristic is optimized to provide wide frequency response with
minimum overshoot, fastest settling and overload recovery times, and minimum phase shift.
Common mode rejection is greater than 120 db with up to 300 volts dc or peak ac common
mode voltage.

All models have built-in power supplies, feature drift less than 1 uV per week, wideband
noise less than 4 gV rms, linearity better than 0.02%. Can be used either separately or in
the same rack module with Model 1155 Universal Signal Conditioning Unit or Model 830
Electronic Filter to form complete, isolated signal conditioning channels.

—_— —_— | — 2 — o

Model 1155 Universal Signal Conditioning

Model 885-235 Differential Amplifier
Unit

to drive data systems, long lines and
galvanometers.

Model 885-135 Differential Amplifier
to drive multiplexers, tape recorders

and A to D converters.

Uses plug-in circuit 890 Filter to provide

) . _;‘— cards to supply excita- complete conditioning,
GAIN RANGE: 1 to 3000 GAIN RANGE: 3 to 3000 LY tion or bias, attenua- calibration and normal-

INPUT RESISTANCE:
100 megohms

INPUT RESISTANCE:
100 megohms

tion, circuitcompletion,
balancing, filtering and

izing of transducer
signals.

BANDWIDTH: dc to

BANDWIDTH: dc to
10 ke
OQUTPUT: =10 volts

10 ke
QUTPUT: =5 volts at

calibration. Used with
tow-level or high level
signals from thermo-

+10 ma at =100 ma :
DRIFT: =1 4V for DRIFT: =1 4V for O Fesltance tomperaturd
TEI&?’ h%;ESFP TEI\[}I(FJ’ h&;ﬁ:;, Cawe sensors, thermistors,
s o 0.2 aV/F 1 potentiometers and
*0.2 A voltage sources. Can

NOISE: 2 &V rms NOISE: 2 uV rms

i function separately or
; in same rack module
with Models 884 or 885
Amplifiers or Modei

Model 121Z Nanovoltmeter provides
0.1 uV full scale bridge balance de-
tector or thermocouple indicator for
standards and calibration work, in
the field and in laboratories.

Model 120 Nanovoit Amplifier gives
you high-gain/low-noise amplification
for seismic transducer signals, cryo-
genic studies, thermocouple or strain
X . gage signals.

Model 141-102 Wideband DC Utility
Amplifier to drive galvanometers and
fulfill wideband dc amplifier require-
ments. S

GAIN RANGE: 1 to { s

25 v =t GAIN RANGE: 200 to FULL SCALE RANGES:
WFETRESISTSE S g 1,000,000 =0.1 4V to
OUTPUT"“}IO BANDWIDTH: dc to =100 mv

{210 1 Itsma i 100 ¢ps INPUT RESISTANCE:
co?wMBN NYSDE NOISE: 0.05 #V rms 1 megohm
PRlEcTION: SEolib % B INPUT RESISTANCE: ZERO SUPPRESSION:

b e ke 28 1 megohm =0.5 uV to +5 mv
at all gainsettings % OUTPUT LEVEL: 0 to AMPLIFIER OUTPUT:

Gain 30 to 3 miilion,

== -
AP Sl delivers =5 volts

FREQUENCY RESPONSE:

RESPONSE: |12%+3.0% | 3, 4 at =5 ma_
FF,g(SED GAIN g% % d(;:oto ] Overload Indicator
: ke | 100 ke

Contact your Astrodata engineering
representative for a demonstration. ..
or write today for technical literature
giving complete specifications.

AS TR OIDATA XINGC.
P.0. Box 3003 - 240 E. Palais Road, Anaheim, California . 92803

TEL. (714) 772-1000 » TWX 714.776-3760 » FAX » TELEX 06-78828 + CABLE ADDRESS - ASTRODATA. Anaheim

16d
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New products from Tl to help you

2N3822

IN3821-22-24 (FETi@H

f=1Mc \ s 2

TA=25°C| !

N~ Ciss (Vo5 =5v)

Ciss (Vps = I?V)
1
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1

w

THREE 2N2876
TRANSISTORS
Voo = 28 VOLTS
i F=50 Mc
50% COLLECTOR EFFICIENCY
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~
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=
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[

Crss (Vos =35v)
e
— Crss (Vpg=15v)——
|

Feedback Capacitance — pf
POWER OUT (WATTS)

|

s 4 | v |—g
& 10 15 20
Vgs — Gate Source Voltage — V

Figure 2. Important capacitance curves Figure 3. Performance curves for 50 mc
for 2N3821,22, 24 transistors amplifier shown in Figure 4

02uf
6.5-50 pf 09uh

Vig
RFC

8.3-100 pf

.omI S

Figure 4. 30w, 50 mc amplifier uses three 2N2876 transistors. (See Figure 3)

2N2876

TI cannot assume any responsibility for any circuits shown
or represent that they are free from patent infringement.

12

N-channel FET's ,
provide low-noise amplification
beyond 200 mc

You can improve RF amplifier performance by
using new TI N-channel field-effect transistors.
Two 2N3822’s used-in the 200 mc cascode
amplifier shown in Figure 1, gave 12 db gain
and only 2.2 db noise at 200 mc. Cross modu-
lation was less than one percent when a 1000
pv, 200 mc signal and a 200,000 pv, 150 mc
signal were combined.

The new series, numbered 2N3821, 22 and
24, offers y¢s as high as 4500 min at 100 mc.
Noise figure is typically 3 db at 10 cps. Gate
leakage is typically 10 picoamps, and maximum
input capacitance is less than 6 pf. Other advan-
tages include zero offset voltage (in chopper
applications) and high input impedance.

Dual N-channel FET’s, typed TIS25-27, are
available in a low-profile TO-5 package.

Circle 150 on the Reader Service Card for
data sheet.

5 db gain at 150 mc,
10 watts output at 50 mc
from new Tl silicon transistors

High efficiency and high power output are
characteristics of two silicon planar epitaxial
power transistors from TI. As shown in Figure
4, they may be paralleled for even higher
output.

JEDEC registered as 2N2876 and 2N2631,
the new transistors are available in an isolated
7/16-inch stud package and a short-lead TO-5
respectively. Power output for the 2N2876 is
10 w at 50 mc and 3 w at 150 mc. The 2N2631
is rated 7.5 w at 50 mc and 3 w at 150 mc.

Applications include military communica-
tions equipment, SonoBouys, citizens band
transmitter driver or output stages up to 200
mc, and high-speed switching up to 2 amps.

Circle 151 on the Reader Service Card for
data sheet.

Double-anode regulators
reduce cost of
transient protection

New one-watt, double-anode TI regulators pro-
vide zener regulation in both forward and re-
verse direction yet are priced competitively with
single-anode units. Result: a sharp reduction in
circuitry costs in many applications, such as
the one shown in Figure 5.

For both forward and reverse transient pro-
tection and bidirectional clipping applications,
one double-anode regulator replaces two single-
anode units, reducing component cost, simpli-
fying circuitry and reducing parts inventories.
The new devices also can be used in both for-
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improve performance and reduce costs

ward or reverse single-anode applications at no
cost penalty.

The new TI regulators, designated 1N4831-
60, are rated from 9 to 150 v. Other character-
istics include a sharp zener “knee”, low dynam-
ic impedance, and an operating temperature
range of -65° to 175°C. They are packaged in
a fully insulated, cylindrical glass package that
measures only 0.150 by 0.360 inches.

Circle 152 on the Reader Service Card for
data sheets.

New gated symmetrical switch
permits simpler control circuits

Now you can cut circuitry essentially in haif
by using a TIC20-23 silicon gated symmetrical
switch instead of two conventional SCR’s.

These new full-wave devices feature high
Voltage capability (to 300 v), high power capa-
bility (600 w, 1500 w peak), and high current
capability (6 amps below 75°C). Gated opera-
tion reduces RF interference.

Circuits, such as the light dimmer circuit
shown in Figure 6, provide 5 to 95 percent
a-c power control with a single device. The
TIC20-23 series may also be used in high-sen-
sitivity phase control circuits.

The gated switches are available in either an
automotive press fit package or a ¥ -inch stud
package. Circle 153 on the Reader Service
Card for data sheet.

New picosecond switching diodes

Recovery times of less than 100 psec, offset
voltage Vg=0.3 v typical at 0.1 ma, and high
reliability are among features of TIXD27-28
switching diodes announced by TI.

Extremely high speed and high conductance
at low voltage and current make these new
devices ideal for demanding application such
as the oscilloscope sampling circuit shown in
Figure 7.

Reliability studies on the new units indicate
that metal-silicon barrier diodes give excep-
tional reliability and uniformity of parameter.

Circle 154 on the Reader Service Card for
data sheets.

Noise figure for new
UHF mixer diode is
10 db typical at 890 mc

The new TIXV304 metal-silicon barrier mixer
diode makes possible low-noise UHF TV front
ends with exceptionally uniform characteristics.

The metal-silicon barrier construction makes
possible better circuit performance and higher
reliability at no price penalty over older point
contact devices.

The TIXV304 is packaged in the proven
Moly/G® diode package. Circle 155 on the
Reader Service Card for data sheet.
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Figure 5. One 1N4842 double-anode regulator protects both transistors by clipping

transients in this dual-transformer inverter

OUTPUT

STROBE PULSE

Figure 6. Simple light dimmer employs  Figure 7. Oscilloscope sampling gate uses
TI gated symmetrical switch TIXD27 metal-barrier silicon diodes

13500 N. CENTRAL EXPRESSWAY
P. O. BOX 5012 » DALLAS 22, TEXAS

@’? TEXAS INSTRUMENTS
INCORPORATED

SEMICONDUCTOR PLANTS IN BEDFORD, ENGLAND » NICE, FRANCE » DALLAS, TEXAS 21264
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THIS IS CT,L!

The first microcircuit family for commercial computers

(1) Integrated NPN-PNP Complementary Transistor Micrologic®

(2) The first design method that attains 3 nsec per logic decision with
low-cost commercial system assembly techniques. Large signal
swings — 3V. High noise immunity —.5V.

(3) A new package designed specifically for handling ease and economy.

Fastest Decision Rate vs. System Cost Now
Complementary Transistor Logic—potentially faster
than any other logic form—is economically prac-
tical for commercial computers. Fairchild CT L for
the first time combines both NPN and PNP tran-
sistors in a monolithic, Silicon Planar Epitaxial
microcircuit. This circuit approach allows systems
designers to attain delays per logic decision as low
as 3 to 5 nanoseconds...rise times of 5 to 15 nano-

CTuL SPEED CTuL PACKAGE

seconds...binary counting rates of 30 to 40 mec. Yet
the unique CTpL package can be used with all low-
cost, proven commercial system assembly techniques.
Other key CTuL features: high noise immunity and
high fan-out at high speed; wide power supply toler-
ances; the ability to drive heavy loads at high speeds.
Temperature range: +15°C to +55°C.

For complete specifications, write for the compre-
hensive six-page data sheet.

100-999
0 0 mixed same
Typical Propagation Delay Test Set-Up The CTul package accommodates low-cost CTxL PRICES 124 2599 type  type
(16" open transmission lines) commercial assembly methods, including Y -
® flow soldering Gate— CTuL 952 $7.50 $6.00 $5.25 $5.00
o -si i ircui 2-2-3-Input AND Gate —
two-sided printed C'ITC!JII bqards CTaL 953 L m i s
® manual or automatic insertion
. Oual 4-Input AND Gate —
® loose drilf tolerances CTul 954 750 6.00 525 5.00
® wide printed circuit lines Single 8-Input AND Gate —
CTul 955 7.50 6.00 5.25 5.00
toa WAVEFORMS 1. Leads are a
AT FAN-OUT = STy modified hexagon Buffer — CTul 956 750 6.00 5.25 5.00
iGF"'EgPNE?{DE' \ in cross section. Dual Rank Flip-Flop —
Board-dritli
TRANSMISSION | d."a"‘ dritling CTul 957 14.00 11.20 9.80 9.40
LINE ‘

VERT=1.0V c¢cm
HORIZ =20 nsec/cm

This test configuration may have as many as 8 logic
levels for an average propagation delay of 2.6 to 3.1
nsec per logic decision. The tpd measurements are taken
at +-1.0V from inverter to inverter.

should equal your
practice for a
conventional .020
inch diameter

| Sy— -
FAIRCHILD

2. Max. envelope
for all planned
packages of this
design family.

| E——
SEMICONDUCTOR

PLANAR A PATENTED FAIRCHILD PROCESS Micrologic and CTiL are Fairchild trademarks Micrologic—Fairchila’s brand name for digital integrated circuits
FAIRCHILD SEMICONDUCTOR/A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION /313 FAIRCHILD DR., MOUNTAIN VIEW, CALIF./962-5011/TWX: 910-379-6435
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Editorial

Europe:
a changing
market

A subtle but significant change is taking place
in the European electronics industry. Leisurely,
casy-going Europe is rapidly turning into a
dog-eat-dog competitive arena. That the con-
tinent is no longer a soft touch for any American-
made product or service was clear to visitors,
at the international electronic components show
last month in Paris.

There are two principal reasons for the change:
the faltering of the economic booms in many
countries, and the resurgence of nationalism.

When United States electronics companies
opened plants in Europe in the late 1950’s, most
of them were welcomed. They were bringing
payrolls and industrialization, and feeding a
seemingly insatiable hunger for products of all
kinds.

In those years and in the early 1960’s, Europe
experienced the greatest industrial expansion
in history. Production rapidly outstripped the
labor supply; for the first time, millions of con-
sumers had enough money to buy automobiles,
radios, phonographs and television sets.

But that picture has changed considerably in
the last 12 months, Booms and letdowns have
created economic ills, and every country scems
to be seeking the same remedy: exports. The
resulting competition is so fierce that it threatens
to sweep away the cartels that have propped
electronics prices and held back new technology
in Europe.

In Britain, the boom spurred purchases of
consumer goods so sharply that prices climbed
and British products had trouble competing in
the international market. Imports jumped so far
ahead of exports that the pound sterling, the
monetary base, ncarly collapsed. Britain’s an-
swer to her problem has been loud and clear:
export. The closest and most likely target is
the European mainland.

In West Germany prosperity continues, but
for electronics companies there is a serious soft
spot: the market for radios, phonographs and
black-and-white television is nearly saturated.
To keep factories busy, electronics companies

are looking for new markets, and they are peer-
ing most hungrily at other countries in Europe.

Italy’s economic boom ran out of steam last
year. Business is bad, and electronics compa-
nies are sceking European exports to make it
better.

Nearly everybody sces France as a customer,
President de Gaulle’s military program has stim-
ulated electronics progress sharply. But France’s
financial resources are limited; so while de
Gaulle orates about the grandeur of France,
his military is looking for bargains regardless
of their national origin.

De Gaulle’s nationalism takes a pragmatic
approach. He won'’t let a foreign company op-
erate in France unless the company brings
something—capital, technology or products—
that French concerns lack.

Some other countries have been less business-
like in pursuing economic nationalism. Britain,
for example, has cooled to foreign companies
interested in setting up operations there. And
more and more buyers follow a buy-British
policy regardless of price and delivery date.

Competition, however, is bending the walls
that nationalism erects. In the turbulent market-
place that is Europe today, nobody can disregard
price and delivery for very long. That is what
makes Europe an attractive target—so attrac-
tive that even countries behind the Iron Curtain,
such as Poland, East Germany and Hungary,
are anxious to participate.

The Japanese, too, have decided that now
is the time to invade the European market. They
started in West Germany last year and had a
near-disaster because they did not offer adequate
service or application information. In France and
elsewhere in Europe, the Japanese will not make
that mistake again.

And that illustrates clearly how to succeed
in Europe despite today’s blood-curdling com-
petition. European clectronics companies, al-
though eager for business, are vulnerable. Their
product lines have been designed mainly to suit
the producer, not the customer. That leaves
huge gaps.

Many European companies are reluctant to
tailor their products to a user’s need. Too often
they hold back new products and technology
until they’ve made what Americans would con-
sider a fantastic profit on the old. Few elec-
tronics concerns in Europe have stafls of appli-
cation engincers ready to tackle a customer’s
problem. They prefer to act as suppliers, and
leave the designing to the buyers.

Thus, despite the change, conditions are right
for a company with imaginative product plan-
ning, helpful application enginecering, aggressive
marketing, the right price and quick delivery,

Not everybody can qualify,
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This P«B relay switches 20 amperes,
costs only $3.90* each, is available

from leading parts distributors...

and it’s this small

Here is a real space-saving power relay
—ideal for applications where limited
space is a factor. Three KR3 relays will
fit in the space required for one 20-
ampere relay of most other makes. The
KR3 occupies only little more than one
and a half cubic inches.

Installation is
simple, too, Stand-
ard KR3 relays
have a convenient
stud and mount-
ing tab—and the
contact terminals
will accept 14"
quick-connects or solder connections,

Field-proved for more than a year,
the KR3 is available for immediate

*Unit price for 6 to 115V AC models,
Quantity discounts available,
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shipment from authorized P&B distrib-
utors. Tests show mechanical life will
exceed one million operations . . . and
the twin contacts are rated at 20 am-
peres at 115V AC, 60 cycles resistive or
28V DC, 1 HP 115/230V 60 cycles.

RRelays ordered from
the factory can be sup-
plied in clear, high-im-
pact polycarbonate case
with octal plug.

For complete infor-
mation, call your nearest
P&B sales representative
or write direct. Remem-
ber . . . you can buy
cheaper relays but you cannot buy
P&B quality for less,

ENGINEERING SPECIFICATIONS

GENERAL:
insulation Resistance: 1000 megohms.
Expected Life: 1 million mechanical operations, min,
Breakdown Voitage: 500V rms 60 cycles bet. all elements,
Temperature Range AC and DC: —45°C min,

Open Relay AC: 4-70°C max.

DC: +85°C max.

CONTACTS:

Arrangements: SPST-NO.DB (1 Form X) only,
Rating: 20 amps @ 115V AC, 60 cycles resistive,
or 28V DC; 1 HP 115/230V 60 cycles,
COILS:
Voltage: DC: to 110V
AC: to 230V
Power: DC: 1.2 watts min.
C: 2.0 volt-amps.
Resistance: 16,500 ohms maximum,
Duty: Continuous.

MOUNTING:

Open: One 6.32 stud and 4" [ocating tab on 74" centers,
Enclosed: Octal socket.
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RIDE THE AMF MONORAIL AT THE NEW YORK WORLD'S FAIR

POTTER s BRUMFIELD

Division of American Machine & Foundry Company, Princeton, Indiana
In Canada: Potter & Brumfield, Division of AMF Canada Ltd., Guelph, Ont.
Export; AMF International, 261 Madison Avenue, New York, N.Y.
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Pentagon may lift
defense spending

IBM modifies
360 again

RCA unit to make
printing gear

Electronics Newsletter

May 3, 1965

Observers in Washington are predicting that the Pentagon will boost
military spending within 30 days because of the accelerated action in
South Vietnam—even though on April 26 Defense Secretary Robert S.
McNamara said, “We don’t have plans to increase procurement above
the previously established level. Experts in Washington say the Pentagon
has been financing the Vietnam war by borrowing money from other
accounts, which are running dry.

A member of the Armed Services Committee, Sen. John Stennis
(D., Miss.) says the war in Vietnam is “unprogramed”—meaning that
funds haven’t been budgeted. He adds, “We'’re going to push for appro-
priations for Vietnam.” The Senate Preparedness subcommittee staff is
checking to see if the supplies’ drain has hurt over-all combat readiness.

The first electronic equipment purchased is likely to be for sea surveil-
lance and ship-to-shore and ship-to-air communications.

Computer makers are talking about the changes International Business
Machines Corp. is making in the System/360. Three models announced
13 months ago have been made obsolete before the first machines could
be delivered. And two others, announced only last March, have also just
been replaced.

IBM says it always expected to make changes in System/360 from time
to time, although clearly, the company was not satisfied with the memory
capability of the original machines. In the most recent move, three
models were added to the line: the 65, 67 and 75. There are now 13
models of the System/360.

The 65 and 75 are essentially the same as the original 60, 62 and 70,
but with substantially faster memory cycle times, plus the ability to inter-
leave memory accesses—i.e., to fetch one word while storing another.
The new models cost less, too. The model 65 has double the memory
capacity of the 60; the 67 is the same as the 65 with the addition of
special time-sharing equipment; it replaces the models 64 and 66
announced in March.

Customers who ordered models 60 and 70 for delivery on the original
schedule will get them, because they are now in production. They will
be field-converted to the new models as soon as hardware becomes avail-
able, and the old models will be discontinued.

Within days after the Radio Corp. of America’s plans to acquire the pub-
lishing firm Prentice-Hall, Inc., collapsed, RCA announced formation
of a Graphic Systems division, which will develop and produce sophis-
ticated electronic equipment for the printing industry.

One of the first products of the new division, says Stanley W. Cochran,
vice president and general manager of the unit, will be a system that
will accept textual material, pictures, charts and advertisements and
arrange them for printing.

A keyboard operator will feed textual material into the system and
an optical scanner will collect data on illustrations. A computer will
digitize all the data, organize it and produce a “page map,” showing
the make-up of the page. The system will then produce page proofs and
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Million-dollar
IC order placed

European industry
wants own NASA

Pentagon studies
microwave link

NASA nulls
tv for Gemini

Arinc will give
Motorola’s course

18

Electronics Newsletter

make a photographic film master from which a printing plate can be
made by a separate process.

Scientific Data Systems, Inc., which is developing a computer with all
integrated-circuit logic, has placed the largest single order ever made by
a computer manufacturer for integrated circuits. The order for custom-
built diode-transistor logic circuits, valued at more than $1-million, went
to the Fairchild Semiconductor division of the Fairchild Camera & Instru-
ment Corp. The circuits will be used in several SDS computers, including
the SDS 92, the first commercial computer to use integrated circuits.

A NASA for Europe has been proposed by Jean Delorme’, president of
Eurospace, an organization of 120 European aerospace companies. He
called for a fivefold increase in European space expenditures, to $1 bil-
lion a year from the present $170 million. The United States’ annual space
budget is about $5 billion.

Delorme’, of France, said a body similar to the U. S. National Aero-
nautics and Space Administration could coordinate space projects and
avoid duplication. His proposal received wide support from the other
Eurospace delegates, who met last week in Philadelphia.

The group also supports the idea of a worldwide telecommunication
system of about 12 medium-altitude satellites that would supplement the
Communications Satellite Corp.’s system.

A new microwave communications system for United States forces in
Japan is awaiting approval by the Pentagon. The system would be part
of the over-all program to establish a global military network [Electronics,
April 19, p. 133], and would replace several obsolete links in the Kanto
Plain area in Japan.

The network would be the final portion of the Pacific Area Communi-
cations System (PACS), an updating project managed by the Electronic
Systems division at Hanscom Field, Mass. The other two PACS subsys-
tems are Project Wet Wash, the troposcatter link between Vietnam and
the Philippines, which is now operational, and communications improve-
ment in the Hawaiian area.

NASA’s Manned Spacecraft Center is evaluating television systems for
possible use on Gemini. Though there is no official program to put tv on
the craft, interest in viewing U.S. astronauts in real time has been increas-
ing because of Russia’s success.

The cameras themselves are no problem; rugged vidicons developed
for Saturn weigh about two pounds and transmit at a standard 30 frames
per second. Gemini would have to carry an additional transmitter, how-
ever, to handle the broad bandwidth of television.

Arinc Research Corp. will take over the one-week integrated-circuit
course formerly given by the Semiconductor division of Motorola, Inc.
[Electronics, Jan. 25, p. 18]. Arinc will give its first course June 21-25
in Washington.
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COAXIAL CABLE — Chester Cable Corp. offers a complete
line of coaxial cable for military and commercial applications.
Manufactured in accordance with MIL-C-17, JAN-C-17 and
commercial specifications. Constructions include solid, air-
spaced and foam dielectrics with conventional braid shields or
flat copper tape shields, having PVC or polyethylene jackets.
Custom designed constructions of triaxial cable and high
frequency-high voltage cable are also available.

MULTI-CONDUCTOR CABLE — Wide range of custom
designs available, manufactured in accordance with such
industry standards as MIL specs., U/L, CSA, IPCEA, EIA,
IMSA, ASTM, etc.

Chester Cable Corp. is a preferred source for quality elec-
tronic and electrical cable, insulated and jacketed with ther-
moplastic materials such as polyvinylchloride, polyethylene
and nylon. Custom designs of shielded or unshielded cable in-
clude: Control Cable -+ TV Camera Cable - Missile Cable * In-
tercom Cable - Computer Cable * Special Hi-Voltage Cable
and Parallel Bonded Ribbon Cable.

P — ... - . MIL-SPEC WIRE -— Made in accordance with specifications
MIL-W-16878 (Types B, C & D), MIL-W-76B (Types LW,

—m TS TS sl MW & HW) and MIL-W-5086A for electronic systems. Avail-

TST— — i - able in single or multiple constructions, shielded or un-
shielded, with or without nylon or PVC jackets.

pls = e S e m——mvm

T WIRE AND CORD FOR THE APPLIANCE INDUSTRY —

U/L and CSA approved, 60°C — 80°C — 90°C — 105°C
= appliance wiring material — SVT, SJT, ST cord, SJTO &
= STO oilresistant cord, SJT & ST oil-proof cord, SPT cord

with or without individually insulated ground wire. Used for

washers, dryers, refrigerating, air conditioning, vending,
ﬂ heating, X-ray and other electrical and electronic equipment.

Ler — oo - i age SR ms, === re=— =3 S S EE S R T N T T e =
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RADIO AND TV CIRCUIT WIRE AND CABLE —U/L and

e el CSA approved, 60°C — 80°C — 90°C — 105°C appliance and

radio circuit wire, microphone cable, shielded and unshielded
% audio circuit wire, twin lead antenna wire, phonograph cable,
parallel-bonded color convergence ckt. cable, braided hook-up

= —_— wire, hi-anode wire, hot chassis lead, balun-coil wire, shielded
constructions with spiral, braided, aluminum-Mylar tape and

conductive materials; all available in Thrif-T-Bond® tinned
over-coated conductors.

MISCELLANEOUS WIRE AND CABLE—Machine Tool Wire
* Bus Drop Cable - Flexible Test Lead Wire + Municipal Signal
Cable * Low Energy Circuit Control Cable + Station Control
Cable - Inter-Office Communication and Signaling Cable
* Deep-Well Submersible Water Pump Cable + Gas Tube Sign
and Oil Burner Ignition Cable - Intercom Cable ¢+ Gasoline
and Oil Resistant Wire - Computer Cable - Uninsulated Bus
Wire + Parallel and Jacketed Cord - Braided Ground Strap,
and special custom designed cable for your applications.

Write or phone for further information.

CHESTER CABLE CORP., A Subsidiary of Tennessee Corporation, CHESTER, NEW YORK 10918
Phone: 914 — 469-2141 + TWX: 914 — 469-7011 Printed in U.S.A.




No matter how small the ferrite piece,

WHEN MECHANICAL AND ELECTRICAL SPECS ARE TIGHT...
SPECIFY STACKPOLE

Stackpole makes them all: But subminiature size isn't Stackpole's only claim to
Toroids down to .120” OD fame in ferrites. One customer put it this way, “Your
Cups as small as .250” OD x .130 Hgt. ferrite cores are more consistent from order to order

than any of your competitors.”

EobElngaslallr thay, B80" O Over 30 grades. Isn't that what you're looking for?

Cores of .031" D x .170” Long
Coil forms below .060” D x .187" Long
Sleeves to .075" OD x .028" ID < sm

. " " ” ELECTRONIC COMPONENTS DIVISION
Rectangular Solids smaller than ,120" x 120" x .218 ST. MARYS, PENNSYLYANIA
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For simpler, more reliable

digital control circuits

CLAREED

CONTROL MODULES

pre-packaged counting, selection and logic devices

B Counting, selection and logic switching problems are
readily solved with Clareed Control Modules. Pre-pack-
aged (or custom-designed if your problem is a new one),
these modules combine speed, simplicity, and reliability
...at lower cost than comparable solid state circuitry, and
without unnecessary design delay.

Counting. Pre-packaged printed circuit board modules in wide
variety, for assembly to perform as decimal ring counters, radix ()
counters, bi-directional counters, shift registers, elc. Typical appli-
cations include scanning systems, digital clocks. data tracking and
data transmission systems.

Selection. Pre-packaged printed circuit board modules in wide
variety, for interconnection to perform as selection matrices. Typical
applications include more versatile equivalents of traditional cross-
bars, selection matrices capable of individual memory, and check-
out matrices which can be operated with all contacls either
normally open or normally closed. (Combining these Selection
Modules with Clareed Counting Modules, the designer can readily
provide a wide variety of scanners.)

Logic. Pre-packaged units for printed circuit board assembly in
custom-designed logic modules, which efficiently perform such
logic functions as AND, inclusive OR, exclusive OR, NAND, NOR,
exclusive NOR, etc. These standard Clareed units, in Clare-custom-
ized systems, provide master control circuitry which greatly reduces
complexity and cost of digital control systems.

22

Take a look at these Clareed advantages!
You’ll see how this versatile switching
concept can fit into your plans for indus-
trial or commercial systems.

o multiple input and output capabilities, mak-
ing possible logic at both input and output

switching capabilities from low level up to
15 va, ac or dc, automatically available at
all points without additional output circuitry

e complete isolation between input and out-
put. The output is the contact closure

o immunity to transient and external noise

o data handling speeds up to 120 bits per
second, 250 bits as special

e modular printed circuit board construction
compatible with modern electronic assembly
techniques...meets the requirements of al-
most any application

Electronics | May 3, 1965



TYPICAL CLAREED CONTROL SYSTEM APPLICATIONS

#3649

tm.u'lmlmyl il ;;—4 i_ il 1t >

Industrial Preset Counters demonstrate
production counting and control applications
which provide a wide range of switching func-
tions. Clareed flip-flop Modules are the basic
switching elements used to provide this more
versatile control. This design provides:

Digital CIOCI{S using Clareed Control Modules
as ring and binary counters, illustrate a variety of
solutions for basic counting circuits in applica-
tion for timed events, testing and systems con-
trol. Counting is performed by flux operated
flip-flop elements; switching in the high-rate
counter is done by Clare mercury-wetted con- ¢ low-cost anti-coincidence circuit for

tacts. This design provides: mUItECRanTol oBRISUER

o preset 3 digit or 6 digit capability
¢ Greenwich time output
e multi-channel input

e elapsed time output e batch mode operation

¢ local and/or remote visual readout e preset unit and batch operation

@ local and /or remote control e special packages available to meet NEMA general
purpose, explosion-proof, gas-tight, and water- tight

e 7 digit capability enclosure requirements

Scanners exemplify flexible sub-systems for
instrumentation sampling, data logging and
control systems requiring multiplexing. In the
example shown, the driver is a three-decade
counter composed of Clareed flip-flops; the
control section uses flux and contact logic to
control the driver and provide strobe drive to
the matrix. A broad range of scanning options
is possible:

® scan rate up to 100 crosspoints per second

@ any number of crosspoints

¢ any number of poles per crosspoint

@ special crosspoints for low level scanning

e contact forms A, B, C, or D at any crosspoints

® sequential scan with stop and recycle modes

@ random scan of any 10 points in any sequence

Clareced Control Modules can be applied to the switching re-
quirements of most systems. Proven Clareed solutions span
many completely different application areas, including:

@ machine tool numerical control o telephone peripheral equipment

@ engine test cell scanning systems e psychological testing equipment
e process counting and recording o missile checkout systems

® supervisory control and alarm annunciator systems

What’s more important is how can Clareed Control help with
your switching problems? Take another look at the Clareed
advantages. Then, ask your Clare engineer how these plus
features apply to your system. Write for Manual 400, Clareed
Control Modules, or ask for specific data on Clare Industrial
Preset Counters, Digital Clocks and Scanners. C. P. CLARE &
CO., Group 05N4, 3101 Pratt Boulevard, Chicago, Illinois 60645.

relays and related control components
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... S0 that you may improve your harnesses

.. - While you save money, too!

“Improve” is the guide-word of the elec-
tronics field —but has your harness operation
kept pace? If you could improve your harness
product—and save money at the same time—
wouldn’t you be interested? Where do you go
for help in achieving this desirable situation?
To Gudebrod—there is no comparable source
for such help in the industry. That’s why
management at the Gudebrod Electronic
Division is offering to make a Consultant’s
Report on your harness department oper-
ation. With self-interest they believe that
improving the state of the art in the industry
will improve their own business atmosphere.
So—why not take advantage of Gudebrod’s
wealth of tape engineering experience and
knowledge—there is no cost or obligation
attached to it!

STANDARDS

To improve your standards specifications,
Gudebrod can suggest tapes for high or low
temperature use, for fungistatic qualities, for
burnproof features, for vacuum use, as well as
for material specifications and for tensile
strength. The more than 200 types of flat tape
in the Gudebrod line are specially designed,
not only to meet various specifications but to
facilitate the tying operation. Production
quantities of tape especially for your use can
be made if necessary. With this intimate
knowledge of lacing tape, the recommenda-
tions contained in the Gudebrod Consultant’s
Report will help your Standards Engineer—
to improve your product and to save money.

METHODS
In designing lacing tapes to meet various
specifications, the Gudebrod research and de-

12 SOUTH 12th STREET,

FOUNDED IN 1870

PHILADELPHIA, PENNSYLVANIA 19107

velopment operations have kept in mind the
basic idea of producing tapes that ‘“‘tie them-
selves.”” The originator of the flat braided tape
which did so much to improve wire harnessing
and at the same time tremendously increase
the safety factor for workers, Gudebrod con-
tinues to pioneer in the use of better mate-
rials, and 1n a closer regard for specifications.
Taking advantage of the “tie-ability” of
Gudebrod tapes is important to your Meth-
ods Engineer. The recommendations con-
tained in the Gudebrod Consultant’s Report
will help your Methods Engineer to improve
your product and save money.

PRODUCTION

Implementing the requirements of the Speci-
fications and Methods Engineers in econom-
ical operation is the problem of the Production
Engineer. Gudebrod can show how to use the
Cable-Lacer, how to take advantage of dis-
pensing packages, cut lengths, special rigs and
other labor speeding and easing means.
Whether your harness work is custom or pro-
duction there are ways of improving your
operations that may not have occurred to you
—that’s why the recommendations contained
in the Gudebrod Consultant’s Report will
help your Production Engineer—in improving
your product—in saving money.

SUl;‘éEY AND CONSULTANT’S REPORT
—FREE

Here is all you have to do—write or phone
Gudebrod. At your convenience a Gudebrod
representative will complete a survey working
with your Standards, Methods and Produc-
tion Engineers. This will be reviewed by
engineers at the Gudebrod Home Office.
Written recommendations will be prepared
and sent to you. There will be absolutely no
cost or obligation. Why not get your Con-
sultant’s Report under way—get in touch
with Gudebrod today.

- JUDEBROD BROS. SILK CO, INC.

Area Code 215, WA 2-1122

Circle 25 on reader service card



NEW:

Digital Thermometer/Temperature Controller
0.I'C accuracy” from -192.0C 10 +999.9°C

features:

e High absolute accuracy

e Direct reading

e Easily calibrated

e Fully automatic operation

o Qutputs for control,
recording, or telemetry
Modular construction

e High reliability

The PAR Model DTS-1 offers a
new order of reliability, conveni-
ence, and accuracy in laboratory
and process control thermome-
try. The unit operates by com-
paring the resistance of a sensor
element of platinum (the ma-
terial whose characteristics de-
fine the International Tempera-
ture Scale) with an internally
generated reference function
which employs a unique resist-

ance analog network** that pre-
cisely duplicates the tempera-
ture-versus-resistance change of
platinum. This method allows an
absolute accuracy* of 0.1°C to
be achieved. A modified self-
balancing Kelvin bridge elimin-
ates sensor lead resistance
errors, permitting precise remote
temperature monitoring.

In addition to the direct visual
readout, measured temperature
information is available in binary
coded or 10-line decimal form
for printer or computer input as
well as in pulse code modulated
form for telemetry applications.
For temperature control or strip-
chart recording applications, an
analog signal is provided which
is proportional to the difference
between the measured tempera-
ture and the desired temperature

*Subject to operating range of actual sensor used.

selected by front panel thumb-
wheel switches.

All circuits use solid state
components except the compara-
tor amplifier where two miniature
nuvistor tubes are used to ob-
tain high input impedance and
the reference function genera-
tor where mercury-wetted relays
are used. The entire Kelvin
bridge, including the resistance
analog network, is isothermally
enclosed to assure a high degree
of accuracy and good long-term
stability. Rugged modular con-
struction, utilizing printed cir-
cuit boards, contributes to re-
liable performance and extended
service-free life.

Price: $3,950.00 (excluding
probe). Write for Bulletin #118.

PRINCETON

APPLIED RESEARCH CORP.
Dept. D

Box 565, Princeton, New Jersey

**Patent Pending

DEGREES CENTIGRADE ERROR SIGNAL

62 30D q qm

DISP_SY 1ME RAOR =i
LEA: y MED
. Y IF Aivet —
l;:
\
R}

DIGITAL THERMOMETER TEMPERATURE CONTROLLER

MODEL OTS-1
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Communications

Russia’s Teistar

The Soviet Union’s first commu-
nications satellite, which was
launched late last month, appears
to be a resounding success, but
Russian scientists emphasize that
Molnya 1 (Lightning) is only an
experiment. They say much more
is being planned.

U'p to now, Russians have
roundly criticized Western space
attempts, calling the Communica-
tions Satellite Corp.’s Early Bird
premature. Lightning 1 scems
rather sophisticated for a first try,
but apparently has nothing that
Telstar or Early Bird don’t have.

Mostly over Russia. Lightning 1
is in an exaggerated elliptical or-
bit. Its apogee is nearly 25,000
miles over the Northern Hemis-
phere and its perigec is 310 miles
over the Southern Hemisphere;
most of its 11-hour, 48-minute orbit
is over the Soviet Union. While it
is over Russia, it’s high enough to
have hoth Moscow and Vladivostok
in its sight.

Lightning 1 works on two modes:
onc-way television communica-
tions, and the multichannel two-
way telephone, radiophoto, and
telegraph communications. The
satellite’s power comes from solar
cells and chemical energy cells.

Lightning 1 uses a 625-line, 25-
frames-per-second television sys-
tem, which the Soviets say simpli-
fies ground-control problems. The
television relay operates on the
principle of linear amplification of
ground signal, which the Soviets
point out permits the television
image to be retransmitted to
ground without delay and with
minimum distortion. Lightning 1’s
antenna operates over an extremely
narrow angle, pinpointing the
image. Ground stations are the
usual complex system of parabolic
antennas, which are moved to

Photo by radio

Technicians in Russia monitor tv reception from Lightning 1.

track Sputniks in accordance with
computer command. A mixing sys-
tem on ground permits the televi-
sion image to he received along
with sound. Special measuring im-
pulses permit continuous control
of television.

More communications. Although
Russian scientists didn’t announce
how many telephone conversations
could be carried at one time by
Lightning 1, the Soviets hinted that
it could be used for communica-
tions between any two points in
the Soviet Union, although so far
it has only linked Moscow and
Vladivostok.

The early telecasts to and from
Vladivostok were seen by millions.
Films were shown first; live broad-
casts followed. Lightning 1 con-
tains equipment described by the
Soviets as telegraph-compressing
gear, which presumably records in-

formation when the satcllite is out
of range. then dumps when over
Soviet territory.

Moscow calling. Lightning 1 may
lead to an eventual solution of
Soviet Union’s vexing long-distance
communication problems. In recent
years the Sovicts have been vacil-
lating between installing cross-
country coaxial cable or building
relay stations.

Constructing  relay  stations
would be a tremendous job. There
are thousands of miles of swamps,
forests and uninhabited wilds that
the system would have to cross.
Even medium-sized cities, such as
Yakutsk in Central Siberia, are con-
nected to Moscow by telephone for
only a few hours a day because
they must share the existing facili-
ties.

Now it appears that two Light-
ning satellites could give un-
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interrupted  communication  for
that region.

The system also has military
value for the Soviets, by taking
some of the load off conventional
ground systems in populated sec-
tions. It could even provide an
important communications link to
Red China.

Military electronics

Light on a quarrel

The electro-optical space surveil-
lance system designed and built
by the Radio Corp. of America for
the Air Force at Cloudcroft, N. M.,
contains some of the most complex
applications of fiber optics to date.
And therein lies a problem: they
are so sophisticated that the optical
performancc of the entire system, in
the Air Force’s view, is not exactly
20-20.

Relations between RCA and the
Electronic Systems division of the
Air Force, which manages the proj-
ect, aren’t too clear either. When
the feasibility project was partially
halted earlier this year [Electronics,
March 8, p. 17], the Air Force
maintained that there was a con-
tract dispute. No, said RCA, active
development work stopped because
“The tests there are completed
and we are writing our reports
now.” Apparently the parties are
negotiating over which is to pay
for the tests and for additional
development work, which the Air
Force feels is needed.

Fiber bundles. The $5-million
project has been designated the
FSR-2.Itis a passive system, which
uses sunlight reflected from a tar-
get in space as the source of en-
ergy, and the motion of the target,
relative to the fixed-star back-
ground, for detection. The surveil-
lance telescope picks up the light
cnergy with a mirror. Fiber optic
bundles dissect the light into 12
cqual, square formats and then
distribute the 12 images to the
faceplates of 12 image-orthicon
camera heads. With the aid of a
computer, this combination is used

28

to monitor electronically the tele-
scope’s field of view,

If it can be perfected, the sys-
tem will be totally automatic and
will become part of the Space De-
tection and Tracking System (Spa-
dats). Its data would be trans-
mitted to the North Atlantic Air
Defense headquarters at Colorado
Springs, Colo.

No fringe benefits. Reportedly,
one of the basic problems posed
by the fiber optics has been fring-
ing at the ends of the fibers, which
reduces the useful area at the end
of the fiber. One solution might
be to thicken the end. so that even
with fringing. there will be more
useful arca at the end. Studies are
also being made into techniques
for bending the fibers and avoiding
image degradation caused by heat
in the system, controlling tempera-
ture during fabrication of the fibers,
using better glass, and making
many fibers at once.

The fiber bundles are made from
400 sub-bundles. ecach containing
18,000 individually clad fibers. The

sub-bundles are fused in an oven
to form solid glass bars 20 inches
long, each containing about seven
million fibers; these bars are re-
heated and bent against forming
tools into their final shapes. Twelve
bundles are cpoxy-cemented into
a single assembly that has 234
inches of coherent optical path
length and 460 cubic inches of
glass, and contains 86 million in-
dividual fibers.

Advanced technology

Neutron movies

Scientists at the Atomic Energy
Commission’s Argonne National

Laboratory have been using very
intense neutron beams to take still
radiographs through lead shields
for nuclear fuel studies. Now they
can make moving pictures with a
neutron image intensifier tube de-
veloped by the Rauland Corp., a

-

Neutron radiograph of a flashlight (insert) is made through a lead shield

by Argonne lab technicians. New tube allows moving radiographs to be taken.
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subsidiary of the Zenith Radio
Corp. Images are projected on a
television screen safely away
from the reactor’s radioactive field.

For the atomic scientist, the de-
velopment means he can see the
action inside a nuclear fuel cham-
ber; for the biologist, it means he
can observe carbon-hydrogen com-
pounds, such as chromosomes in
human cells, as they affect the
growth of an organism; for the
quality-control engineer it means
he can conduct nondestructive
tests in materials that x-rays either
couldn’t penetrate to or couldn’t
detect.

Separate gates. The key to neu-
tron radiography is the ability of
slowed-down thermal neutrons to
pass through such elements as
uranium, lead, plutonium or bis-
muth. On the other hand, the neu-
trons are absorbed in varying de-
grees by hydrogen, carbon, lithium
and boron. In general, materials
that block x-rays pass neutrons,
and materials that pass x-rays block
neutrons.

In early neutron radiography, de-
veloped two years ago at Argonne,
an object was placed in front of an
intense beam of thermal neutrons,
which are generated only by large
reactors or particle accelerators. A
thin screen of a material that could
be made radioactive by the neu-
trons was placed behind the object
and exposed to the beam. The
screen, with a radioactive “image”
on it, was then placed against a
photographic plate and the film
was exposed by the radioactive
atoms in the screen.

Like a tv tube. The image in-
tensifier tube was developed by
Rauland researcher Wilfrid F.
Niklas. His- tube resembles a tv
picture tube, but it has “screens”
at both ends. An image created by
a stream of neutrons is converted
into light when the neutrons im-
pinge on a chemical mixture at the
input screen. When the light strikes
another screen directly behind the
neutron-sensitive screen, a small
“stream of electrons is produced,;
these electrons are energized and
diverted onto a small fluorescent
screen at the other end of the tube.

At Argonne, tv neutron radio-
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Laser discharge tube with rings of metal.
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SECTION A

New design is expected to permit high-power lasers.

graphs are being used to observe
the results of heating irradiated
nuclear fuels to a point where they
begin to expand and eventually
burst their containers. Previously,
measurements had to be taken at
various intervals during the experi-
ment. Now the activity can be con-
tinuously monitored and recorded
while the observer is safely outside
the radiation field of the reaction.

Rings for the laser

When 20,000 watts are supplied
to a gas laser system, the quartz or
Pyrex discharge tube is destroyed
by heat. One of the limits on power
is heat dissipation, and neither Py-
rex nor quartz is a good heat con-
ductor. A possible solution—build-
ing the tube with alternate rings
of quartz and metal-——was outlined
last month by Roy Paananen of
the Raytheon Co. at the Second
Conference on Laser Technology
in Chicago [Electronics, April 19
p. 17]. Metal-quartz tubes with
continuous output have been used
successfully at both Raytheon and
the Bell Telephone Laboratories.
Glass rings. The tube is made
with spool-shaped copper segments
cemented to glass insulating rings.
Each segment of the tube is self-
adjusting in potential because it is
electrically “floating”; that is, each
segment is electrically as well as
physically isolated so that the volt-
age drop occurs over the areas be-
tween the spool-shaped segments.

Generally, input power is limited
by thermal conduction inadequa-
cies of the quartz or Pyrex. Even
with water cooling at the rate of
2 gallons per minute, the upper
limit of power input is about 20,000
waltts.

At Bell, E. F. Labuda, E. 1. Gor-
don and R. C. Miller have experi-
mentally determined the limiting
length-to-bore ratio for the metal
sections to be about 50:1. How-
ever, as that ratio is approached,
bits of metal ring sputter, or split
off. Larger refractory metal discs,
cooled by thermal radiation through
a quartz envelope, reduce the sput-
tering problem. The Bell scientists
have already demonstrated laser
output densities off one watt per
cubic centimeter at a current den-
sity of about 40 milliwatts.

Work in Germany. Research on
arcs through metal tubes by Ger-
man physicists indicates that an
input of 10 kw per centimeter of
tube is possible. In laser work, 100
cm is a reasonable length for a dis-
charge tube, so that at 0.1% effi-
ciency, an output of 1 kw is theo-
retically attainable.

Commenting on output/input
ratio, Paananen noted that efficien-
cies two to three times as great
as the maximum obtainable at
present can be expected from argon
lasers with large-bore discharge
tubes, but that these configurations
are not necessarily those which give
the most power. He says that
ceramic tubes also possess great
thermal conductivity and that re-
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search in this area is in progress
now at other companies. He also
predicts that c-w neon lasers at
about 3,400 angstroms, ultraviolet,
are forthcoming,

Weather

Spotting a twister

On Palm Sunday, 250 persons died
in 37 twisters that tore through
six states in Tornado Alley, a slice
of the Great Plains that stretches
from the Texas Panhandle to Wis-
consin. Another 2,500 were injured

Hook of a tornado as it appears
on radar scope.

and damage was estimated at $240
million. Weathermen are now con-
ducting an investigation to find out
why the human toll was so high.

The Weather Bureau says radar
operators spotted the telltale little
hooks that indicates tornadoes be-
tween 20 minutes and four hours
before the twisters ripped into
towns—but people just didn’t take
heed.

Calm public. “The trouble is,”
says Allen Pearson, head of the
Weather Bureau’s emergency warn-
ing service, “the people didn’t be-
lieve the warnings.”

30

Unfortunately, the storm warn-
ing network isn’t as sophisticated
or automatic as the detection sys-
tem. The task of getting warnings
to the people depends on tele-
phone, teletype, local radio and
television stations and civil defense
alarms. The Weather Bureau con-
cedes that there were some prob-
lems in getting the warnings to
the news media. It is investigating
the time lag.

Earlier efforts by Civil Defense
officials to promote development
of automatic electronic warning de-
vices in homes and factories have
so far been unsuccessful. Devices
for automatically turning on radios
to broadcast warnings have proven
either too costly or unreliable. An-
other warning device, plugged into
a wall outlet and triggered by small
variations in power output, also
failed to catch on.

Springtime watch. From mid-
April to the end of June, Weather
Bureau radar observers watch their
screens closely, hunting for early
signs of a twister. The most power-
ful tool for detecting the tornado’s
hook is a 500-kilowatt radar set
called the WSR-57, a $300,000 piece
of equipment that has a range of
250 nautical miles. But a twister
has to be within 100 miles for the
operator to spot the hook. The
bureau currently has 31 of these
radars in operation around the
country, with six more on order
from the Raytheon Co. To blanket
the entire nation with WSR-57’s,
the Weather Bureau would need
40 more sets, at an investment of
$1.2 million. So far, Congress hasn’t
allocated the funds.

Seeing the storm. The WSR-57
operates in the S band, between
2,700 and 2,900 megacycles, the
frequencies that suffer least from
attenuation in penetrating weather.
To make the sets “see” weather
even better, the radars use linear
polarization to enhance the dis-
plays.

Many of the other 67 weather
radar installations around the
country use obsolescent instru-
ments, which have been acquired
from the Defense Department as
surplus gear.

The most pressing need for ad-

ditional radar units is in the South-
east, where current installations are
too far apart, the bureau believes.
Most of the radar installation in
Tornado Alley are spaced 200 miles
apart, so detection times are gen-
erally small.

Industrial electronics

Northeast passage

Traffic is gradually choking the
Northeast. By 1980, if drastic action
is not taken, the highways between
Boston and WWashington will be-
come nothing but elongated park-
ing lots. High-speed rail transpor-
tation may be one answer; another,
given in a study prepared for the
Commerce Department by Cornell
University’s Aeronautical Labora-
tory, may be these developments:

® An automatic urban transit sys-
tem that would electronically guide
small electric cars through city
streets and park them;

® A semiautomatic intercity high-
way system in which larger cars
would be able to cruise safely at
more than 100 miles per hour;

= A semiautomatic super freight-
way for the exclusive use of huge
trucks.

Only the freightway idea is given
specific application by the report.
The first link would be an experi-
mental 100-mile strip between
Camden, N. J,, and the Thomas E.
Dewey Thruway in New York. The
trucks would be barred from other
highways in the area—such as the
heavily traveled New Jersey Turn-
pike—thus increasing the passen-
ger car capacity of the other routes.

Since getting onto the freightway
would be a little like jumping onto
a merry-go-round in full swing,
matters of judgment would be left
to a computer. At an interchange,
a driver would insert a punched
card into a slot, giving essential in-
formation about his vehicle and its
destination. The computer would
control signals to guide the truck
down an access highway and onto
the freightway so that it could en-
ter the traffic smoothly. Through a
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STABILIZED for a lifetime...to 1

How do we build stability into our close tolerance capacitors?
By selecting the finest basic materials. By manufacturing in
highly specialized facilities with controlied processes. By in-
spection-testing to top reliability standards. By really caring!

Result ? Stability. The kind that won't quit. The kind of stability
you need for all critical circuits requiring long term = 1%
tolerance.

VERY SMALL SIZE —Ideally suited for high density
requirements.

QUICK DELIVERY—Fast schedules...all types...any
quantities.

CASE STYLES—Tape-wrapped, dipped or hermetically
sealed,

CAPACITY RANGE —As low as .001 mfd to = 1%.

*Du Pont registered trademark
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® MANY MIL TYPES AVAILABLE—Type 683 Mylar* to MIL-
C-19978 (CQ) ... Type 643UW Mylar to MIL-C-27287 (CTM)

® RELIABILITY —Proven by data from millions of test hours.

® MICA and CERAMIC REPLACEMENT—Many close toler-
ancetypes cost less than mica, are more stable than ceramic
...in values above .001 mfd.

For complete information phone, wire or write
TRW Capacitor Division,

112 West First Street, Ogallala, Nebraska.
Phone: 308-284-3611,

TWX: 308-526-7816. FOP
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LAM-O-LUME

PURE FUSED QUARTZ

LAMP ENVELOPE

The envelope features rugged, unitized
construction of great dimensional accu-
racy, that is produced by centering a cy-
lindrical quartz tube within a second tube
of larger diameter. The annular space be-
tween the tubes becomes a helical coil as
a special high temperature burner fuses
inner and outer tubes together along a
narrow helical path.

Excellent for outdoor lighting, Ultra-violet
irradiation, laboratory heat exchangers,
laser pumping, photography and Xenon
lamps to provide light intensities many
times brighter than the sun.

Comes in lengths up to 30 inches and in
diameters of greater than 1 inch, has high
chemical purity, low thermal shock, and
operates indefinitely up to 1050°C.

Write for details.
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system of sensors, the computer
would keep track of distances be-
tween trucks and activate control
devices to adjust speed. The trucks
would run on their own power.

Cornell estimates that such a
strip would cost between $400 mil-
lion and $500 million.

Zipping along. For intercity pas-
senger car travel, the study sug-
gests development of cars that
would cruise at 100; presumably
they would travel on a highway
similar to the freightway.

For city and suburban driving,
the study suggests development of
a small, electrically powered car
which it dubbed the Urbmobile.
Once this overgrown golf cart
moved onto a city street, it would
come under automatic control.
Careful regulation of spacing would
permit roads to carry up to 7,200
cars an hour—three or four times
as many as a current urban ex-
pressway can.

Two forms of spacing are out-
lined: one in which the cars were
coupled into “trains,” and one in
which each car occupied a space
which is electronically controlled.

Close spacing. The continual cou-
pling and uncoupling of a train
makes it inferior to electronic spac-
ing, the study says, but, on the
other hand, close spacing will re-
quire a high degree of clectronic
sophistication and will be quite
expensive. Therefore, the first such
system will probably use trains,
however unwieldy, the study con-
cludes.

Lest electronics manufacturers
be dreaming of a traffic bonanza,
the study cautions: “Public accept-
ance of an automatic guidance sys-
tem will be more readily gained
with a mechanical, rather than an
electronic device, because of the
general lack of public confidence in
the reliability of electronic de-
vices.”

Avionics

No smear

Any amateur home-movie buff
knows what can happen when he

tries to shoot a fast-moving scene:
the picture may smear. With ex-
perience, he learns to avoid smear
by panning—swinging the camera
in the same direction as the target,
so that the angular specds of the
camera and the target match.

Designers of photographic equip-
ment for reconnaissance planes
have the same basic problem, al-
though it’s more complicated.

Adjust the speed. Some recon-
naissance cameras operate with the
shutter continuously open; there-
fore a simple way to avoid smear
would be to adjust the rate at
which the film passes behind the
lens so that it inatches the angular
speed of a point on the ground. In
effect, the film itself would be
panned, rather than the camera.
The camera system would have to
adjust itself for the ratio between
velocity (V) of the craft and its
altitude (H).

A fully automated system that
computes this ratio, adjusts the
film movement and periodically re-
positions the camera to look ahead,
leapfrogging from onec scene to an-
other, has becn developed by F. H.
Kierstead, a scientist at the Good-
year Aerospace Corp., a subsidiary
of the Goodyear Tire and Rubber
Co. The system, undergoing tests
by the Air Force, can operate from
satcllite altitudes down to 1,000
feet.

The first step in adjusting the
film’s speed and the nodding mo-
tion of the camera occurs in a vidi-
con, which converts the photo-
graphed image into an electrical
signal. That signal is fed to a tube
which stores the information. Then
a nutation generator, which deflects
the electron beams without chang-
ing their polarization, feeds one
signal through a deflection ampli-
fier and into the storage tube and
another simultaneously into a
phase discriminator. The signals
from the vidicon and the storage
tube are compared, providing sep-
arate information on fore-aft (longi-
tudinal) error and left-right (lat-
eral) error. The longitudinal data
is integrated to produce a V/H
signal that drives a servo and re-
positions the camera, so the image
coming through the lens matches
the stored signal. The V/H signal
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is fed simultaneously to a servo
that adjusts the craft’s rudder to
correct for drift.

Picture scanning. Conventional
television techniques arc used to
transfer signals of the scene, as
viewed by the vidicon, to the stor-
age tube. A raster gecnerator scans
the vidicon and the storage tube
synchronously, and modulates the
storage tube’s read-in beam with
the vidicon’s output. Once the in-
formation is stored, the potentials
within the storage tube are ad-
justed for readout.

Correlation is performed by a
second scanning of the vidicon and
the storage tube, but this time the
readout beam of the storage tube is
modulated with the vidicon. The
output of the storage tube is used
to measure the error: the highest
output indicates the lcast error and
the condition for the least smear.

Solid state

Powerful modulator

The difficulty in shrinking the size
and weight of a pulse modulator
by turning to solid state devices
lies partly in the semiconductors’
susceptibility to damage from high
inverse voltages and fast transients.
Engineers at the Ling Electronics
division of Ling-Temco-Vought,
Inc., at Anahcim, Calif., licked the
problem by choosing silicon con-
trolled rectifiers to replace hydro-
gen thyratrons as switches, because
the scr’s are capable of handling
higher power than most other solid
state devices—and then by devel-
oping circuitry to protect the scr’s
against the transients.

The result, they say, was a pulse
modulator rated at 65 megawatts
peak and 75 kilowatts average out-
put, much greater than that of other
solid state systems.

James A. Ross, vice president of
enginecring at Ling, says the de-
sign concept holds out hope for
“unlimited super-power levels far
beyond conventional gas tube pulse
modulators.”

In the LTV modulator, cach scr
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or synchro position

with 30 second repeatability

In both production test and ground checkout systems, North Atlantic’s high per-
formance Angle Position Indicators provide exceptional operator ease and precision
in the measurement of synchro and resolver position. Features include digital
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egrees and minutes, 30 second resolution, continuous rotation, plug-in

solid-state amplifier and power supply modules. Due to the design flexibility of

these units,
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a Retransmit Synchro, Resolver,
Potentiometer, or Encoder

m 2-Speed Synchro Input
= Multi-frequency Inputs
= DC Input

= 0-999 Counter
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BASIC SPECIFICATIONS
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RaNEge .. ... 0°-360° continuous rotation
ACCUTACY . ..o .6 minutes (standard)
Repeatability ... .30 seconds
SlewSpeed. ... ETT— . 25°/second
POWEE. ... 115 volts, 400 cps
Size API-8025 . . 13%"h x 9%2"w x 9"d
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Your local North Atlantic representative has complete data on the API
line. Call him today or write direct for technical literature.
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switches parallel pulse lines into
a common load. The small, light-
weight device needs no heater
power, and, therefore, reduces in-
put power and cooling require-
ments.

Divides and combines. A single
low voltage power supply is fed
to 18 parallel-connected charging
assemblies, which can be adjusted
to charge up to the same peak volt-
age. Each of the assemblies is in
turn connected to 24 parallel pulse-
forming networks. The output of
the pulse networks are put together
in 18 combining transformers with
high primary-to-secondary turns
ratios. The transformers, whose
secondaries are connected in paral-
lel, transfer the combined pulses
to a single 1:12 ratio pulse trans-
former, which can then apply a
256-kilowatt pulse at 256 amperes
to a klystron load.

Although the system’s final out-
put is at very high voltage, com-
ponents in front of the primary of
the combining transformers operate
at a relatively low potential. So far,
after 2,200 operating hours, there
have been no network capacitor
failures and only 10 scr failures.

Modulators of this design can
not only be used in present-day
land-based radars, linear accelera-
tors, industrial and medical x-ray
generators, but will make possible
lighter high-power radar for air-
craft and satellites.

Consumer electronics

The FCC steps in

The Federal Communications Com-
mission made it clear late last
month that it will keep community
antenna television (CATV) on a
tight rein.

Specifically, the FCC took these
actions:

® Claimed jurisdiction over all
CATYV systems. There is no ques-
tion about the commission’s au-
thority to regulate CATV systems
using microwave facilitics, because
they must have FCC licenses to
broadcast. However, only about a

fifth of the