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Just - QN ) é{j
add a " e & < Tras O
scope...

and you have everything you need for
Quantitative Frequency-Response Measurements

The Type 1025-A Standard Sweep-Frequency Generator is both a sweep
generator and a CW generator, with a marker generator, attenuator, and
output meter . . . all wrapped up in a single package ® it can be switched
instantly from swept to CW mode without readjusting, recalibrating, or
reconnecting it covers 0.7 to 230 Mc/s in 10 overlapping octave ranges ®
has two bandspread ranges (400 to 500 kc/s and 10.4 to 11 Mc/s) ® has a
“perfect marker” . . . continuously adjustable and accurately calibrated both
in frequency and amplitude, which allows you to take accurate quantitative
data directly from a scope display ® output is calibrated, 0.3 uV to 1 V

1 1 An experimental 5-stage, single-tuned,
behind 50 ohms e frequency can be monitored by an external counter 30.Me Lf strip with 1Mo bandwiath

being aligned with the Type 1025-A
Standard Sweep-Frequency Generator.
Data measured includes center fre-

through a connector provided specifically for that purpose ® price is $3450,

far less than the total cost of the separate instruments you would need for quency, 6- and 60-dB bandwidths, and
gain. The generator can be accurately
comparable performance. set to both the 10 V signal level at the
front end as well as to 100 mV at the

Write for complete information or a demonstration. last stage.

BOSTON « NEW YORK o CHICAGO o PHILADELPHIA « WASHINGTON. D.C. G E N E R A L R A D I o
SYRACUSE » DALLAS » SAN FRANCISCO o LOS ANGELES + ORLANDO
CLEVELAND « TORONTO » MONTREAL
BOURNE END, ENGLAND 2URICH. SWITZERLAND WEST CONCORD, MASSACHUSETTS
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these new
strip-chart
recorders take
the downtime
out of
industrial
recording

Four new strip-chart recorders are now available from Hewlett-
Packard; 6-inch one or two pen models and 11-inch one or two
pen models. Design techniques including solid-state circuits
and precision reference allow reliable, trouble-free operation.
True modular design makes possible rapid interchange of mod-
ules on fine with minimum downtime. Oversized inkwells and
disposable pen tips provide inexpensive writing convenience.
(Or you can have inkless writing on inexpensive electrosensitive
paper for long-term unattended monitoring applications.)

The modular design also lets you order a low-cost recorder that
is tailor-made to fit your application. You have a choice of sensi-
tivity and speed.

As options you can use up to 6 limit switches, electric pen lift,
event markers, and retransmitting pots. Other options include
air purge, individual-remote pen lift, remote chart drive, electric
writing, and jump speed chart drives. Two 6-inch instruments
may be mounted side by side in a single 19-inch relay rack.
Standard features include guarded and floating inputs with high
CMR and solid-state construction with zener reference. The

HEWLETT

PACKARD
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removable chart magazine tilts out 45° for easy notations and
front loading.

it all adds up to recorders that stay on the job, not the repair
bench.

Call your Hewlett-Packard field engineer for complete informa-
tion. Or write Hewlett-Packard, Palo Alto, California 94304,
Tel. (415) 326-7000; Europe: 54 Route des Acacias, Geneva.
Data subject to change without notice. Prices f.0.b. factory.

SPECIFICATIONS

Sensitivity: Choice from 1 mv to 100 v full scale

Chart Speed: Choice from 0.5 in/hr to 10 in/min

Accuracy: 0.25% with 0.5 second balance time

Input Impedance: Potentiometric 1 mv to 100 mv; constant 1 M above 100 mv
Prices: 6-Inch Recorders N-Inch Recorders

Single pen: S101A ... .. $ 825.00 5703A ..... $ 995.00
Dual Pen: 5700A . ... $1325.00 5702A . .... $1895.00

MOSELEY
DIVISION 1280
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The Hewlett-Packard 3406A RF Voltmeter provides greater
accuracy and sensitivity over a broader frequency range than
any comparable instrument available...and at only $650!

The sampling technique employed in the voltmeter provides
a “sample hold” output, which permits high-frequency peak
measurements with a low-frequency scope, as well as true rms
measurements, when you use the 3400A RMS Voltmeter.
The 3406A/3400A combination costs just $1175 for true rms
measurements to 1 GHz. The 3406A, with a scope such as the
HP 120B Oscilloscope, permits visual measurements over the
same bandwidth for just $1145!

Ideal for such applications as radar, high-frequency com-
munications, telemetry and research and development labs,
where measurements with this resolution and at these fre-
quencies previously have been impossible.

0 \'resol ion

m ble 10 7 G

Extra features include a front-panel calibrator, pushbutton
range selection and the pushbutton probe which allows re-
tention of a measurement. Accessories include the 11072A
Isolator Tip, furnished with the instrument, plus these Kits,
which increase the flexibility of the 3406A:

11064A Basic Probe Kit {($100) 11071A Probe Kit ($185), same as 11064A

11063A 50 Ohm " T” plus: 11073A Pen Type Probe
11061A 10:1 Divider Tip 10219A Type 874A Adapter
10218A BNC Adapter 10220A Microdot Adapter
{0950-0090) 50 Ohm Termination 11035A Probe Tip Kit

Ask your Hewlett-Packard field engineer for a demonstration,
or write for complete specifications to Hewlett-Packard, Palo
Alto, California 94304, Tel. (415) 326-7000; Europe: 54 Route
des Acacias, Geneva.

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

HEWLETT :hp PACKARD

2 Circle 2 on reader service card

An extra measure of quality
1976

Electranics | October 3, 1966



Electronics

October 3, 1966
Volume 39, Number 20

News Features

Probing the News
167 Better Vietnam communications
171 Sateliite in sight for airlines
177 West Germany steps into space
183 More power in space i
187 IC’s to hit the road in 1968 cars ]
I

Electronics Review

45 Communications: H-f's sharper
bounce; Faster talker; Laying the
groundwork

47 Industrial electronics: Tooled for
economy; Fingertip control; The long
green

49 Medical electronics: Bedside
companion

50 Instrumentation: Miss calculation

52 Computer: Faster Fourier

52 Space electronics: Resourceful
satellite; On the right track; Little
nudge

57 Electronics notes

Electronics Abroad

257 Japan: Onward and upward
258 West Germany: A little corner;
Transistor time
259 Soviet Union: R: for R&D
259 East Germany: A certain sameness
260 The Netherlands: End of the lines;
261 Keeping track
263 Great Britain: Light touch
264 France: Green light?
265 Around the World
Departments
4 Readers Comment
8 People
14 Meetings
16 Meeting Preview
23 Editorial

25 Electronics Newsletter
75 Washington Newsletter

193 New Products

236 New Books

238 Technical Abstracts
240 New Literature

251 Newsletter from Abroad

Title R registered U.S. Patent Office; © copyright
1966 by McGraw-Hill, Inc. All rights reserved,
including the right to reproduce the contents

of this publication, in whole or in part.

Circuit design 98

Circuit design 102

Materials 108

Communications 119

Computers 129

Opinion 143

Technical Articles

I. Design

FET’s call the tune in active filter design
Transistors replace inductors as the tuning
element to reduce filter size and cost
James M. Loe, Philco Corp.

Designer’s casebook

B FET's produce stable oscillators

B Switching amplifier converts unipolar
to bipolar pulses

B Detector stores peaks of video bursts

® Circuit samples a signal, holds it
up to 1 minute

B FET stabilizes amplitude of Wien bridge
oscillator

Il. Manufacturing

New dimensions in IC’s through films

of glass (cover)

Better glassing methods and new materials
permit the best features of monolithic and
hybrid integrated circuits to be combined
John A. Perri and Jacob Riseman, 1BM

Portfolio of applications
In color, photos show how glass has
been used in integrated circuits

I1l. Applications

Pcm telephone exchange switches data

like a computer

Digita! voice messages can be switched directly
without converting the signals

back to analog

Andre Chatelon, Laboratoire Central de
Telecommunications

For a crew in lonely orbit, something

to lean on in space

Working in space is harder than scientists
expected. A manned laboratory will need a
special kind of computer to plan work,
monitor astronauts and do the
conventional jobs of navigation and control.
Andrew Adelman and Jack Cohen, [BM

IV. Engineering

Plain talk about obsolescence

Readers disagree with what an Electronics
author had to say about engineers becoming
obsolescent.
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Readers Comment

Patent fences

To the Editor:

The article, “The laser deci-
sion” [Aug. 22, p. 36], points out
the importance of developing pat-
ent fences simultaneously with
technological development.

During October, 1962, I remem-
ber very well the excitement as-
sociated with learning of the semi-
conductor laser.

Significantly, Bell Laboratories
received a basic patent on the semi-
conductor laser before the IBM-
GE-Lincoln Labs announcement in
October of 1962 that they had
achieved coherent radiation from
gallium-arsenide (Boyle et al, Pat-
ent No. 3,059,117, Oct. 16, 1962).
It is interesting to note that this
patent application was filed Jan.
11, 1960, almost three years before
the announcement.

Norman Rautiola
Assistant to the president
Sparton Corp.
Jackson, Mich.

Look for the small ad

To the Editor:

I am delighted to see at least one
personnel representative gullible
enough to display his infinite wis-
dom concerning the industry prac-
tices of hiring engineers. Norman
Skelton of Fairchild Semiconduc-
tors, Mountain View, Calif. has
risen to the bait and accused Elec-
tronics of presenting an untrue and
distorted picture of the industry in
general. He has also generated, by
his letter “Distorted view?” [Aug.
8, p. 8], the typical arrogance of
the great givers of jobs to the de-
serving,

The odd part about Skelton’s dis-
sertation is that he presents him-
self as all-knowing about the hiring
and advertising practices of a very
large industry, but in actuality he
works for only one company for
whom it seems he is eager to do a
public relations job. He feels that
the complaint of false advertising
is generally unfounded and goes
to great pains to emphasize the
cost to the company of such a
venture,

Actually, nothing could be fur-
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RESISTORS FOR PERSPICACIOUS DESIGN ENGINEERS

FILMISTOR®
PRECISION
METAL-FILM
RESISTORS

\
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Extended-range Filmistor
Resistors now give you
dramatic space savings
in all wattage ratings —
1/20, 1/10, 1/8, 1/4, 1/2,
and | watt — with ab-
solutely no sacrifice in
stability !

Filmistors offerextend-
ed resistance values in
size reductions previously
unobtainable. For exam-
ple, youcan get a 4.5MQ
resistor in the standard
1/4 watt size. which had
conventionally been lim-
ited to .1 M. Filmistor
Metal-Film Resistors are
now the ideal selection
for *‘tight-spot™ applica-
tions in high-impedance
circuits, ficld-effect tran-
sistor circuits, etc.

Other key features are
+1€¢] resistance toler-
ance, low and controlled
temperature coefficients,
low inherent noisc level,
negligible coefficient of
resistance, and rugged
molded case.

Filmistors surpass the
performance require-
ments of MIL-R-10509E.
Write for Engineering
Bulletin 7025C

ACRASIL®
PRECISION/POWER
WIREWOUND
RESISTORS

These silicone-encapsu-
lated resistors combine
the best features of both
precision and power wire-
wound types, giving them

unusual stability and re-
liability,
Acrasil Resistors are

available with tolerances
as close as .05%, in
power ratings from 1 to
10 watts. Resistance val-
ues range from 0.5 ohm
to 66,000 ohms.

Their tough silicone
coating, with closely
matched expansion co-
cflicient, protects against
shock, vibration, mois-
ture, and fungus.

Acrasil Resistors meet
or exceed the require-
ments of MIL-R-26C.

Write for Engineering

Bulletin 7450

BLUE JACKET®
VITREOUS ENAMEL
PRECISION/POWER
WIREWOLAD
RESISTORS

& -
.-
g
e
T

Axial-lead resistors avail-
able in ratings from 1 to
11 watts, with resistance
tolerances to +1%,. Non-
inductive windings avail-
able to 29, tolerance.

All  welded end-cap
construction securely an-
chors leads to resistor
body. Vitreous coating
and ceramic base have
closely matched expan-
sion coefficients.

Write for Engineering
Bulletins 7410D, 7411A

P
Tab-terminal Blue
Jacket Resistors can be
had in a wide sclection

of ratings from 5 to 218
watts, with several ter-

minal styles to meet
specific needs.
Tab-terminal as well

as axial-lcad Blue Jack-
cts can be furnished to
meet the requirements
of MIL-R-26C.

Write for Engineering

Bulletins 7400B, 7401

KOOLONM®
CERAMIC-SHELL
POWER WIREWOUND
RESISTORS

=

Koolohm Resistors are
furnished in axial-lead,
axial-tab, and radial-tab
styles, in a broad range
of ratings from 2 to 120
watts. Both standard and
non-inductive windings
are available.

Exclusive ceramic-in-
sulated resistance  wire
permits “‘short-proof™
multilayer windings on a
special ceramic center
core for higher resistance
values. The tough non-
porous ceramic shell pro-
vides complete moisture
protection and clectrical
insulation. Koolohms can
be mounted in dircct
contact with chassis or
“live™ components.

Axial-lead Koolohm
Resistors to M1L-R-26C
are available in MIL
styles RW55 and RWS56.

Write for Bulletins
7300, 7305, 7310

STACKOHAM®
POWER
WIREWOUAD
RESISTORS

Sprague Stackohm Re-
sistors are especially de-
signed for equipment
which requires power
wirewound resistors of
minimum height. Their
flat silhouette permits
stacking of resistor banks
in close quarters.

Aluminum thru-bars
with integral spacers act
as mounting means and
also conduct heat from
within the resistance cle-
ment. Resistance wind-
ings are welded to end
terminations for maxi-
mum reliability. An out-
standing vitreous coating
protects  the assembly
against mechanical dam-
age and moisture. Ceram-
ic core, end terminations,
and vitreous enamel are
closely matched for co-
cfficient of expansion.

Stackohm Resistors are
available in both 10-watt
and 20-watt ratings, and
can be furnished with
resistance tolerances as
close as £1¢7. Resistance
values range from 1 ohm
to 6000 ohms.

Both 10- and 20-watt
types meet the stringent
requirements of MIL-R-
26C.

Write for Engineering
Bulletin 7430

Send your request to Technical Literature Service, Sprague Electric Co., 35 Marshall St.,
North Adams, Mass. 01247, indicating the engineering bulletins in which you are interested.

ON READER-SERVICE

ON READER-SERVICE

ON READER-SERVICE

ON READER-SERVICE

ON READER-SERVICE

CIRCLE 495 CIRCLE 496 CIRCLE 497 CIRCLE 498 CIRCLE 499
SPRAGUE COMPONENTS A
RESISTORS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS p |
CAPACITORS INTERFERENCE FILTERS PACKAGED COMPONENT ASSEMBLIES

BOBBIN and TAPE WOUND MAGNETIC CORES
SILICON RECTIFIER GATE CONTROLS
FUNCTIDNAL DIGITAL CIRCUITS

TRANSISTORS
THIN-FILM MICROCIRCUITS
INTEGRATED MICROCIRCUITS

asm.n1e

PULSE-FORMING NETWORKS
TOROIDAL INDUCTORS
ELECTRIC WAVE FILTERS

THE MARK OF RELIABILITY

*Sprague’ and *(2)' are registered trademarks ot the Sprague Electric Co.
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SENSITIVE
CONTROL

New Mercury Relay Applications

From Adlake

(OPTIONAL}

MERCURY
DISPLACEMENT
RELAYS

Small Currents Control
“Heavy Duty'’ Load Relay

In applications having extremely sensitive
controls, this circuit illustrates how very small
currents are capable of controlling an Adlake
“Heavy Duty” load relay. Resistive loads of
35, 50 or 75 amperes at 120 volts, 60 cycles,
are easily met up to 44 operations per minute.
100 ampere loads at the rate of 6 operations
per minute.

CONTACT UNBALANCE

Z1%
(DISTORTION)

MERCURY
WETTED
CONTACT
RELAYS

o

Ideal for Data Transmission.
or Tele-Typing

Adlake Polar Relays—Form C—are ideal for
data transmission or tele-typewriting where
a series of equal length impulses represent
an alpha-numeric character or function. Baud
rates up to 120 are available with Contact Un-
balance —Distortion — of 1% or less including
transition. Transition time is normally 200
microseconds or less.

Backed by sound research and disciplined engineering, Adlake applies the industry’s broadest
line of mercury displacement and mercury wetted relays to the creative solution of design
circuit problems. However unique or special your application, Adlake can assist you in devel-
oping it. For prompt, personal and knowledgeable attention to your relay needs, contact the
one source that is the complete source in the mercury relay field. Contact Adlake today for

catalog and further information.

THE ADAMS & WESTLAKE COMPANY

SINCE 1857

Dept. 2106 e Elkhart, Indiana 46514 e Phone (A.C. 219) CO 4-1141

I

WINDOWS & CURTAIN WALLS ® DOORS & ENTRANCES ® TRANSPORTATION EQUIPMENT  MERCURY RELAYS @ CONTRACT MANUFACTURING

6
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ther from the truth. Most of the
advertising and recruiting expenses
of the larger companies are di-
rectly applied to some cost-plus-
fixed-fee government contract. This
means that the Defense Depart-
ment picks up the entire tab at no
risk to the company’s profit struc-
turc. So why not go first class?
Although regunlations normally do
not allow advertising as an expense,
cost tvpe contracts, which most of
the large companies hold, permit
advertising for technical help in
trade and technical journals.

Here’s the catch. Engineers are
scarce, we have been led to believe.
The contractor can convince DOD
that large splashy advertising is
the answer—witness  Lockheed.
Douglas, Hughes, NAA, etc. ads in
the Sunday papers.

Actually, small ads are preferred
by the job secker. They are honest.
to the point and usually are paid
for by a company that expects
nothing more than results from its
investment.

Larry L. Gautney
Consulting engineer
Granada Hills, Calif.

» In all fairness, none of Fairchild
Semiconductor Division’s recruit-
ing advertising is paid for by cost-
plus-fixed-fee  government  con-
tracts. And in the semiconductor
industry where sales have been ex-
ploding there is a real shortage of
engineers.

Neuristor tv display

To the Editor:

The Newsletter item [Aug. 8, p.
31] about Japanese plans for devel-
opment of a neuristor-driven flat
panel television display was read

with more than casual interest. I
proposed such a display in an in-
ternal memorandum at the Applied
Physics Lab back in 1960.

But at the time, neuristors had
only been simulated with some-
what complex lumped element cir-
cuits, so the idea was impractical.
Your report of the Tohoku Univer-
sity plans prompted me to take an-
other look at the problem in light
of 1966 technology. And the temp-
tation is to conclude that several
microelectronics companies could
probably construct a prototype
panel within 12 to 18 months using
a version of Rosengreen’s pnpn
neuristor [Electronics, March 1
1963, p. 23] as the scanning mech-
anism.

An 18-inch by 25-inch display
could be made from a sandwich of
two panels: one containing a
matrix of injection luminescent di-
odes or (more easily) uniformly dis-
tributed electroluminescent phos-
phors, and the other an array of
neuristors. The neuristor array
could be assembled from an inter-
connected collection of less than
500 large silicon wafers.

Uniformity of breakdown volt-
ages along the neuristors would re-
quire sclection of the wafers prior
to assembly into the panel. The
10° cm/sec velocity reported for
Rosengreen’s neuristor would have
to be increased by a factor of 10
to obtain two 23-inch wide screens.
And the polarity of the video signal
would probably have to be reversed
on a frame-to-frame basis to pro-
vide the required a-c excitation ot
the electroluminescent phosphors.
I'm sure a few other problems
would crop up along the way.

AJ. Cote Jr.
Silver Spring, Md.

—————— e ——— — - | [ I ———
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Ask your friends

about us...
Farinop
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our Customer List
Is our best
Advertisement!

With our communications equip-
ment now operating in 32 coun-
tries, 37 of the United States, and
7 of the 10 Canadian provinces,
you are sure to find a Farinon user
near you.
Ask about . . . our SS2000
Solid-State Microwave

for the 2 GHz band, our PT Radio
for point-to-point transmission in
the VHF and UHF bands, and our
LD Multiplex for up to 48 high-

quality voice channels.
935 Washington Street

Fa ri n(]n San Carlos, Calif. 94070

ELECTRIC AreaCode: 415 593-8491

e i |t e D) P e IR 1
Please send me:

l 0O a Farinon Customer List |
I O a short-form catalog l
] O a Farinon sales engineer |
| Name o s s e e s e e |
I TG ™ T o B0 00000 5 6000000 5608 500000004 |
ICompany ................................... l
|Stfeet ..................................... I
ICity ................................... }
[Stte o T
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What high-performance HF antenna
can you airlift to the field
and erect in 2 hours?

. W ® - |
Granger Associates
has the answer

It's G/ A’s Model 747CA air-transportable HF antenna — which is
only 10 feet long when packed, can be erected by five men in
s tw0 hours, and stands up in 100-mph winds.

This antenna gets messages through when other transportable antennas don't.
It does it by concentrating radiation at the elevation angle most likely to be

best for the frequency used and the length of the circuit. Produces a useful gain
of 10 to 13 db at any frequency from 4 to 30 Mc, with side lobes 14 db down.

Ordinary transportable antennas — like whips,
dipoles and sloping V's — can’t approach that
kind of performance. The 747CA gives field
stations an antenna fully comparable to a well-
designed fixed-station antenna.

U.S. forces set up a Model 747CA in the
Dominican Republic recently. Operated at only
1kw power, it delivered a better signal than an
ordinary transportable antenna operated at 10 kw.
Send for complete
technical data on
Model 747CA.

747CA anenna packed for airlift

Granger

Associlates

AN EQUAL OPPORTUNITY EMPLOYER

1601 California Ave., Palo Alto, California/ Telephone: 321-417 5/ TWX: 910-373-1291
Granger Associates Ltd., Walton-on-Thames, Surrey, England / Weybridge 44842
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People

Honeywell, Inc., plans to become
a strong contender for infrared re-
connaissance and mapping sys-
tems, which
have been pretty,
much the do-
main of two or
three compa-
nies. Honey-
well’s entree
into the field is
mercury cad-
mium telluride,
described as “a unique long-wave
detector” and now used in several
devices. Developed at Honeywell’s
research center in Hopkins, Minn,,
the material was cngineered into
devices at Honeywell’s radiation
center in Boston. The radiation cen-
ter recently won a Government
contract to develop what Honey-
well calls a next-generation infra-
red reconnaissance system.

To direct the push into systems
of this kind, Honeywell has
brought to Boston onc of “the
Michigan crowd.” The University
of Michigan has been a center of
excellence in infrared research for
several generations, and more re-
cently in electro-optical processing
and holography. After 13 years in
teaching and research at the uni-
versity William L. Wolfe Jr. be-
comes chief engineer of electro-
optics at the Boston center.

“We're expecting to get more out
of infrared systems than histori-
cally has been expected of them,”
says Wolfe, 35, who sces infrared
entering a new phase where it will
be competing more successfully
with radar and other techniques.
Only within the last year or two,
he says, has there been widespread
field experience with optical equip-
ment. Radar, on the other hand, has
been in military operations for
years. One-of-a-kind design, he
points out, has not only limited
field experiments but raised the
cost of infrared systems sky-high.

Wide interest, Wolfe says his
group will be interested in “every-
thing from a tenth of a micron out
to a millimeter.” This will include,
among carly programs, electro-
optical trackers for space naviga-
tion, a technique that seeks to
combine star-field pattern recogni-

Electronics | October 3, 1966



Power tube calculator,

applications data-
all free from MACHLETT
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Use these aids—from Machlett—to make
better tube selections, determine
optimum cost-performance ratios and

to cut operating costs.

* Power Tube Calculator provides a
simplified method of calculating operat-
ing parameters of high power tubes.

* Applications bulletins provide valuable
performance and operating data on high
power triodes and tetrodes, UHF
planar triodes, pulse modulator tubes,
variable vacuum capacitors and others.

* Cathode Press, the Machlett technical
journal, covers latest developments in
power tubes and new installations.

For calculator, bulletins and free

subscription to Cathode Press, send

reader service card. Or write:

The Machlett Laboratories, Inc.,

Springdale (Stamford), Conn. 06879

THE MACHLETT LABORATORIES, INC.
@ A SUBSIDIARY OF RAYTHEON COMPANY
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Pain Reliever

CINCH-ORAPHIN

TIvieION OF umITED-CARS

Cinch-Graphik printed circuits are a sure cure for pack-
aging and production headaches. They are exactingly
manufactured by the world’s most experienced printed
circuit craftsmen to insure specification compliance, uni-
form assembly and dependable operation...every time.
Caution: Cinch-Graphik’s formula of CARE, SKILL and
EQUIPMENT is often habit forming,

CINCH-GRAPHIK

DIVISION OF UNITED-CARR

200 South Turnbull Canyon Road, City of Industry {Los Angeles), Calif. 91744 « Phone {213) ED 3-1201.
Offices in 22 Principal Cities throughout United States, Canada, England and Australia listed under Cinch
Mifg. Co. or United-Carr Incorporated » Cinch » Cinch-Monadnock ¢ Howard B. Jones ¢ Ucinite » Palnut
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People

tion with tracking. Honeywell has
a contract for star sensors for the
Mariner/Mars probe in 1969.

He will also be directing work on
horizon-sensing trackers. Honey-
well has a contract with the Na-
tional Aeronautics and Space Ad-
ministration’s Langley Research
Center on a program to identify
the radiation profile of the horizon
and thus find ways of making better
horizon sensors.

“And it’s a mistake in electro-
optics to overlook the eyeball,”
says Wolfe, who will direct further
Honeywell work on an oculometer,
a device that uses the search and
track capabilities of the human eye.

The Sylvania Electric Products,
Inc.’s electro-optics team that de-
veloped the frequency-modulated
and supermode
lasers [Electron-
ics, Sept. 20,
1965, p. 101] has
now been ex-
panded. It will
form the nu-
cleus of a group
working in an
advanced tech-
nology lab that will be responsible
for a broad range of electronic proj-
ects. The electro-optics group’s di-
rector, Burton J. McMurtry, 31, was
named manager of the new lab at
Mountain View, Calif.

While the lab will continue to
work with lasers “with at least as
much dedication as before,” Mec-
Murtry says, “my rcsponsibilities
now are greater, forcing me to deal
in areas from microwaves to op-
tics.” McMurtry declines to elabo-
rate on the new work, but the em-
phasis will probably be on multi-
ple-sensor equipment and work in
the optical portion of the electro-
magnetic spectrum.

To coordinate diverse techniques
in building a particular system,
McMurtry intends to draw upon
experts from all the other Sylvania
labs. His lab, he explains, repre-
sents an expansion of Sylvania’s
research activities, and other pro-
grams aren’t going to be deempha-
sized. Sylvania is a subsidiary of
the General Telephone & Elec-
tronics Corp.

Electronics | October 3, 1966



.
=
.
.
Al
:

SHOWN APPROXIMATELY HALF ACTUAL SIZE

FLAT PACK

<«
R\

o
o

Y

Q= ”

SEM|-CONDUCTOR PACKAGE TO-3 CASE HEATER ELEMENT

O A7
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HIGH CURRENT SCR AUTOMOTIVE BREAKER POINTS

DC Welding Systems
to 12,500 Watt-Seconds

Raytheon weldPOWER® 1103 supplies 12,500 watt-seconds of energy with only 6.6 kVA input.

The Model 1103 is particularly suited to precision welding of
large mechanical and electronic components such as hermetic
encapsulation of flat packs, semi-conductor devices, crystals,
transformers and the like. The 1103 system consists of a Welding
Head, Control Unit, Welding Transformer and Capacitor Cabi-
net as illustrated above. Power Supply features include: multi-
ple pulse selection, polarized welding pulse, electronic voltage
regulation of +2% for changes in line voltage of 10, —20%;
power requircments are only 30 amps at 220 Vac or 15 amps at
440 Vag, single phase.

The Model KA Welding Head features: completely air-operated

and electronically controlled, precise control of “Approach”,
“Squeeze”, and "Hold"” time cycles, fast acting, low friction, low
inertia, high acceleration, anti-electrode impact, adjustable lin-
ear ball bushings, utilizes straight shank electrodes and heat-
exchange methods for electrode cooling, adjustable forging
force to 3,600 pounds.

Raytheon maintains facilities for analysis and evaluation of your
particular welding problems. For details on the 1103 system,
other DC or AC welders, or evaluation studies, contact Raytheon
Company, Sorensen Operation, Production Equipment Dept.,
Richards Ave., Norwalk, Connecticut 06856. Tel: 203-838-6571.
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LOW VOLTAGE SUPPLY
Veoo =100V

o Flasher or Distress Lights

o Model Train Speed Controls

o Small DC Motors {Electric
Windows)

o Fork-Lift Trucks

o Battery Chargers and Plating
Supplies

From 2A to 35A, from 100V to 600V...

Whatever your control application,
RCA has the right TRIAC or SCR
at the right price

RCA Type l -
Triacs ]
TA2892 ] 2.5
SCRs
TA2888 24
TA2652* 5A
2N3668 12.5
2N3870 35A
2N3896 35A

®

-—

L corsely |

(' »I:\

120-VOLT SUPPLY
Veoo =200V

e Universal Motor Speed Control
(Rand Tools, Floor Polishers,
Food Blenders)

e Light Dimmers

e Vending Machines
e Gas Appliances

e Fan Controls

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

S
<£‘ ':’\J The Most Trusted Name in Electronics

RCA Type 1=
Triacs
TA2893 2.5A
TA2676 6A
TA2728 6A
TA2918 6A
= - SCRs
2N3528 2A
TA2889 2A
2N3228 5A
TA2653* 5A
40378 7A
2N3669 12.5A
2N3871 35A
2N3897 35A




From continuous speed control of
mass-volume appliances. ..to
precise control of vital military
radar, RCA offers a broad selection
of reliable, low-cost Triacs and
SCRs.. . plus the technical
“know-fiow” to design them into
your equipment. Call your local RCA
Representative for prices and
delivery.

240-VOLT SUPPLY

Veoo =400V |

o Space Heaters
o Air Conditioners and

Ventilation Equipment

® Welder Control Equipment
® Street Lights
o Ovens and Ranges

RCA Type Irms
Triacs
TA2685 6A
TA2729 6A
TA2919 6A
SCRs
2N3529 2A
2N3525 SA
TA2654* 5A
40379 7A
2N3670 12.5A
2N3872 35A
2N3898 35A

HIGH VOLTAGE SUPPLY RCA Type brms
Voo =600V B

2N4102 2A
- 2N4101 5A
® Ignition Systems TA2655+ oA
e Pulse Modulators (Radar) 2N4103 12.5A
o 2N3873 35A
» Fluorescent Lighting 2N3899 35A
. 40216 900A
e Machines and Controls (pulsed)
(Motor-Driven Cranes)
o DC Power Supplies

*Fast-switching SCR,
tosg = 4 ns typ,

ALSO AVAILABLE THROUGH YOUR RCA DISTRIBUTOR
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ERRORS

make
us
angry'!

that's why we
manufacture
variable
attenuators

with error of less

than 0.05 db”

Think attenuators...say the words ‘‘Pre.
cision Performance’”...and you must
conclude Jerrold ATV-Series Turret Atten-
uators. Small, compact, they cost far less
than you might expect.

Jerrold attenuators set the pace with
intrinsic quality like coin-silver contacts
for maximum conductivity, finest-quality
deposited carbon disc and rod pad re-
sistors for extreme accuracy, and positive
spring-loaded detent mechanism for
faultless resolution—in fact all the elec-
trical features of ‘“‘pull-and-turn” atten-
uators at one third the cost!

Model ATV-1," 0-0.9 db in 0.1 db steps

(Fixed Attenuation 3 db), Accuracy +0.05 db at
max. attenuation. $275.00
Mode! ATV-9, 0-9 db in 1 db steps,

Accuracy +0.1 db at max. attenuation. $250.00
Model ATV-50, 0-50 db in 10 db steps,

Accuracy 0.5 db at max. attenuation. $195.00
Group this with 50 ohm impedance,
VSWR of 1.06:1 at 1000 MHz (1.1:1 at
1200 MHz), low insertion loss .1 db max-
imum, and you come up with THE BEST
BUY IN THE INDUSTRY! if you're oper-
ating DC to 1200 MHz...send for com-
plete specs today.

JE ﬂ MEASUREMENT AND
HH l: TEST INSTRUMENTATION
JERROLD ELECTRONICS CORPORATION

Government and Industrial Division
Philadelphia, Pa. 19105

14 Circle 14 on reader service card

Meetings

Environmental Test Equipment Show,
Institute of Environmental Sciences,
Bureau of International Commerce;
U.S. Trade Center in Frankfurt,

West Germany, Oct. 5-12.

National Electrochemical Society
Meeting, Electrochemical Society;
Philadelphia, Oct. 9-14.

International Astronautical Congress,
American Institute of Aeronautics and
Astronautics, International
Astronautical Federation; Madrid,
3pain, Oct. 9-15.

Underwater Photo-Optics, Society of
Photo-Optical Instrumentation
Engineers; Miramar Hotel,

Santa Barbara, Calif., Oct. 10-11.

Merchanisms Conference, American
Society of Mechanical Engineers;
Purdue University, Lafayette, Ind.,
Oct. 10-12.

Ultrasonics Symposium, IEEE; Statler
Hotel, Cleveland, Oct. 12-15.

Canadian Symposium on
Communications, |IEEE; Queen
Elizabeth Hotel, Montreal, Quebec,
Oct. 13-14.

Electrical Insulation Conference, IEEE;
Chicago, Oct. 15-19.

Systems Science and Cybernetics
Conference, Systems Science and
Cybernetics Group, |IEEE; International
Inn, Washington, Oct. 17-18.

International Exhibition and Congress
of Laboratory Measurement and
Automation Techniques in Chemistry,
Swiss Chemical Society; Swiss
Industries Fair, Basel Switzerland,

Oct. 17-22.

Military Aircraft Systems Meeting,
American Institute of Aeronautics and
Astronautics; Dallas, Oct. 18-19.

International Telemetering Conference,
International Foundation for
Telemetering; Ambassador Hotel, Los
Angeles, Calif., Oct. 18-20.

Symposium on Microwave
Measurement, the International
Measurement Confederation; Budapest,
Hungary, Oct. 18-20.

Symposium on Information Display,
Society for Information Display; Hotel
Bradford, Boston, Oct. 18-20.

Electronic Representatives Association
Electronic Show, Electronic
Representatives Association; Seattle
Center Display Hall, Seattle, Oct. 19-20.

Nuclear Science Symposium, |EEE;
Statler-Hilton Hotel, Boston, Oct. 19-21.

international Trade Exhibition of
Electronic Components, Electronica 66;
Munich, West Germany, Oct. 20-26.

Conference on Vacuum Microbalance
Techniques, Newporter Inn, Newport
Beach, Calif., Oct. 23-25.

Instrument Society of America
Conference & Exhibit, Instrument
Society of America; New York Coliseum,
New York, Oct. 24-27.

International Symposium on
Microelectronics, International
Electronics Association, Munich,
Germany, Oct. 24-26.

Machine Tools Conference, IEEE,
Sheraton-Schroeder Hotel, Milwaukee,
Wis., Oct. 24-26.

Machine Tools Industry Technical
Conference, IEEE; general application
group; Sheraton-Schroeder Hotel,
Milwaukee, Wis., Oct. 24-26.

International Instrument Society of
America Conference & Exhibit,
Instrument Society of America; New
York Coliseum, New York, Oct. 24-27.

American Vacuum Conference,
American Vacuum Society; San
Francisco-Hilton Hotel, San Francisco.
Oct. 26-28.

International Electron Devices Meeting,
IEEE; Sheraton-Park Hotel, Washington,
Oct. 26-28.*

International Congress on Air
Technology, Valley Education and
Research Foundation; Hot Springs, Ark.,
Oct. 26-29.

Call for papers

National Aerospace Electronics Con-
ference, IEEE; Dayton, Ohio, May
15-17, 1967. Nov. 15 is deadline for
submission of 300-word abstract to
Charles Goldman, chairman, technical
program, '67 Naecon, 2505 England
Avenue, Davton, Ohio 45406.

Symposium on Nondestructive Evalu-
ation of Aerospace and Weapons Sys-
tems Components and Materials, So-
ciety for Nondestructive Testing and
Southwest Research Institute, San An-
tonio, Texas, April 17-19, 1967. Pa-
pers are requested on applications of
nondestructive testing methods.

Semiconductor Device Research Con-
ference, IEEE; Bad Nauheim, \West
Germany, April 19-22, 1967. Dec. 15
is deadline for submission of abstracts
to W.J. Kleen, 8 Munchen 8, \West
Germany, Balanstr. 73.

* Meeting preview on page 16
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Is there really a choice in differential
voltmeters? You bet! You can buy Fluke solid
state dc, ac/dc, or true rms differential
voltmeters or you can buy our vacuum tube
versions. After you take a look at the brief
specs of each model, it’s a sure thing

you won't care about anyone else’s differential
voltmeter (if there are any).

MODEL INPUT VOLTAGE
801B 0-500 VDC
8254 0-500 VDC
821A 0-500 VDC
871A* 0-1100 VDC
881A* 0-1100 VDG
885A* -1100 VDC

0
895A* 0-1100 vDC

803B 0-500V AC or DC
8030 0-500V AC or DC
823A  0-500V AC or DC
873A*  0-1100V AC or DC
883A*  0-1100V AC or DC
887A*  0-1100V AC or DC
931A*  0-1100V AC
*Solid State

DC DIFFERENTIAL VOLTMETERS

ACCURACY INPUT MAX. METER
% OF INPUT IMPEDANCE RESOLUTION
*0.05% 50 uv
*0.02% Infinite at null 5uv
#+0.01% 5uV
*0.02% infinite at null 10 wv
+0.005% to =11V 10 Meg 1uv
=+0.0025% above = 14V 1uv
*0.0025% Infinite at null 1uv

to *=1100v

AC/DC DIFFERENTIAL VOLTMETERS

*+0.05% DC, +0.2% AC 50 uv
;. Infinite at null DC

+0.02% DC, =0.1% AC 2 Suv
20.01% DC. +0.1% Ac )1 Meg,3550pfAC Ty
=*0.02% DC, +0.2% AC Infiniteat nuil to 10 10 wv
=*+0.005% DC =+0.1% AC Meg above 11 VDC 1 uVv
+0.0025% DC +0.05% AC) 1 Meg, 40 pf AC tuv

TRUE RMS DIFFERENTIAL VOLTMETER

+0.05% AC 1 Meg, 8 pf with
BNC Input of dial
1 Meg, 5 pf with setting
probe

20 ppm $ 895.00

PRICE NOTES

5.00
0.00 2 +-$20 for rack models

48
3 5330

i 565 00 +$130.00 for
$8 rechargeable
g 9 battery pack

875.
55 00 Q +-$20 for rack models

75 00 +$160.00 for
215.00 rechargeable
375 00 . battery pack

+$ 50.00 for
permanent probe

+ $100.00 for recharge-
abie battery pack

T
I~
H
A
m

FLUKE - Box 7428, Seattle, Washington 98133 « Phone: (206) 774-2211 « TWX: (910) 449-2850

All Fluke differential voltmeters from the least costly on up offer standard lab performance in
portable instrumentation. They are “human engineered” for easy use. They give you direct
digital readout, with automatic decimal point indicator. Fluke differential voltmeters feature

— —

highest possible off-null resistance. Solid state units are available as bench-top models adapt-
able for half-rack or full-rack mounting. All vacuum tube versions are available in cdb-
net or full-rack configurations. More accessories are available for greater flexibility.
All but one of the solid state models are offered in both line and rechargeable
battery operated versions. For full information, please call your Fluke sales

engineer or write us.




New from Sprague!

4x aclual size

METANET

TRUE METAL-FILM PRECISION RESISTOR

'NETWORKS

Save Space, Time, and Money

#® High packaging density—4 to
8 times that of individual com-
ponents. b

® Fewer components to stock,
handle, inspect, install. Entire
module can be hand-inserted
faster than one axial-lead com-
ponent.

® Permit substantial savings over
equipment assembled with indi-
vidual components.

® Epoxy terminal board keeps
pin terminals free of resin coat-
ing, unlike conventional dipped
components, and provides uni-
form lead spacing.

® Stand-off bosses permit effi-

SPRAGUE COMPONENTS

cient flux removal after solder-
ing. Also prevent dirt and mois-
ture traps around leads.

® Extremely stable and reliable,
Meet performance requirements
of MIL-R-10509E. Resistance tol-
erances to =1%.

® Ceramic capacitors can be
incorporated for further savings
and size advantages over indi-
vidual components.

For complete information write to
Integrated Circuit Application En-
gineering Department, Sprague
Electric Company, 35 Marshall.
Street, North Adams, Mass. 01248

RESISTORS

CAPACITORS
TRANSISTORS

INTEGRATED CIRCUITS
THIN-FILM MICROCIRCUITS
INTERFERENCE FILTERS

ASM-4145 R)

MAGNETIC COMPONENTS
PULSE TRANSFORMERS

PULSE-FORMING NETWORKS

16 Circle 16 on reader service card

PACKAGED COMPONENT ASSEMBLIES
FUNCTIONAL DIGITAL CIRCUITS

CERAMIC-BASE PRINTED NETWORKS

SPRAGUE

THE MARK OF RELIABILITY

‘Sprague’ and '@’ are registered trademarks of the Sprague Eiectric Cora

Meeting preview

Electron devices

When the three-day International
Electron Devices Meeting con-
venes in Washington on Oct. 26,
one of the best attended sessions
may be the one on complementary
transistors in integrated circuits.

Lateral pnp transistors contain
elements that are diffused next to
each other, in contrast to regular
pnp’s that have vertical structures
with one element diffused within
another. In making IC’s the lateral
pnp can be made together with
npn devices, with no additional
processing steps. But circuits made
this way generally exhibit poor fre-
quency response and low gain. Pa-
pers on fabricating techniques that
overcome these drawbacks will be
given by engineers from the West-
inghouse Electric Corp., Hewlett-
Packard Co. and Sprague Electric
Co.

Expected in '67. Although harder
to fabricate, IC’s with regular pnp’s
to complement the npn’s can be
controlled with .a narrow base
width. Two papers, by authors
from Radiation, Inc., and Texas In-
struments Incorporated, will report
on developments in this area.
Although IC’s using regular pnp
transistors as complementary com-
ponents aren’t being used com-
mercially now, the session’s or-
ganizer, I.A. Lesk of Motorola, Inc.,
predicts “by next year we should
see some on the market.”

Several sessions will be devoted
to microwave and power tubes.
Bertram Green and Ednard G.
Dorgelo of the Amperex Electronic
Corp. will discuss the field-effect
tube, which they call a new device
for generating and amplifying ra-
dio-frequency energy. It’s similar
to a triode, but instead of a grid
it has a control gate between the
anode and the cathode that cannot
intercept electrons. As a result,
power gains of 8,000 to 10,000
have been achieved with a 2-kilo-
watt, continuous-wave tube.

An optical modulator of lithium
tantalate that has been successfully
used in a pulse-coded system will
be discussed by R.T. Denton, T.S.
Kinsel and F.S. Chen of the Bell
Telephone Laboratories in a ses-
sion on quantum electronics.
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When your Hewlett-Packard 3439A or 3440A DV arrives, it's
accompanied by something rather useful, even though you'll prob-
ably never use it: a one-year warranty. The warranty covers parts,
labor and return shipment. # By the time a DVM leaves our plant,
we know il's going to be reliable. B It’s been tested and retested.

We've put it through an overnight
environmenlal cycling test at 50°C
to see if any failures show up. We
also test it before it goes into stock.
M We went to a lot of trouble with
your 3439A or 3440A. That's why
you have so little trouble with it.
B A complete service manual is pro-
vided with each instrument describ-

Electronics ) October 3, 1966

b

b -

ing how to operate the instrument, theory of operation, calibration
and trouble-shooting procedures, and presenting complete sche-
matics and parts lists. # Our service centers all over the country
are ready to back our warranties. .. just in case. M The 3439A.
Solid state. 4-digit readout. Manual, automatic, and remote rang-

.

-
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HEWLETT hp PACKARD

ing. Extra-high sensitivity. Ac/dc
vollage/ current resistance measure-
ments (dc accuracy betrer than
0.05% of reading +1 digit). Price,
$950. The 3440A has BCD output.
Price, $1160. Plug-ins, $40 to $575.

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

An extra measure of quality

1890
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Try to find a connection

The growing popularity of AE's Class E Relay
as the “workhorse of the industry” has set off a
demand for a wide variety of mounting tech-
niques.

Now AE can accommodate virtually every type
of circuit connection or mounting used in elec-
trical and electronic equipment designs.

Wherever designscall for “wiringin,” AEClass

AP I BN 11T
=

L o

-

E Relays are available with solder-type, wrapped-
wire, taper-tab and printed-circuit terminals.

AE has also developed special sockets for
chassis or printed-wiring board mounting, that
accommodate Class E Relays with PC or taper-
tab terminals. And prewired types with octal
plug-in bases.

Where extra protection is required, AE Class

Electronics | October 3, 1966
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you can't make with
AE Glass E Relays
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E Relays are available in hermetically sealed Relays, ask for Circular 1942-C. Write to the
enclosures with either hook terminals or plug-in  Director, Relay Control Equipment Sales, Auto-
headers. Or plastic dust covers that snap on to  matic Electric Company, Northlake, lll. 60164.
the chassis- or printed-circuit

e e AUTOMATIC ELECTRIC
For full information on the

limitless variations in mounting sussioiary of

and connections for AE Class E GENERAL TELEPHONE & ELECTRONICS GrIglE
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How to perform dependable industrial
counting and flaw tracking at low cost...

REJECT

CHUTE

MATERIAL MOVEMENT s |Z 1
i : S

MARKER

FLAW

PHOTOELECTRIC

FLAW DETECTOR

TRACKING
SWITCH

FLAW TRACKING
SHIFT REGISTER

l__J

UNIT
COUNTING

The industrial control system described by the
above block diagram is intended for use with a roll
material process line, in which the material is cut
into smaller units at the end of the line.

This Clareed Control system provides a unit
count for batching and a shift register function,
which (when a flaw in the material is detected)
will track the flaw to the cutting station, reject it,
inhibit the count for that piece, and resume count-
ing when good material follows. It has a counting
capability of 100 counts per second, which easily
meets the needs of most industrial counting
functions. Here’s how the system works:

Counting

o The Unit Counter is pre-set to the desired batch
total by the Units per Batch Selector Switch.

o Each cycle of the Cutting Knife activates the
Unit Count Switch, which in turn activates the
Unit Counter.

» When the Unit Counter reaches the desired batch
total, a mark is placed on the last piece to indi-
cate end of batch. The material is then moved to
a packaging area.

» ‘The Unit Counter resets itself to zero and begins
counting the next batch.

Flaw Tracking and Rejection

» If a flaw is recognized by the Photoelectric Flaw
Detector, it sets the Shift Register, which is then
able to receive shift pulses from the Flaw Track-
ing Switch. (These pulses are generated by each
cycle of the Cutting Knife, but are not utilized
unless the Shift Register is set.) The Shift Reg-
ister is so designed that the number of its stages
corresponds to the distance between the Flaw
Detector and the cutting position, measured in
produect unit lengths.

» The Unit Counter continues to count the good
material ahead of the flawed material until the
flaw tracking pulse reaches the next-to-last reg-
ister stage.

SWITCH
OUTPUT

RELAY

CONTROL

Qf—‘

UNIT COUNTER

UNITS PER
BATCH (@)

seLector O O
SWITCH Q (@)

» On the next knife cycle, the Shift Register (which
has now tracked the defect to its last stage) in-
hibits the Unit Counter so that it will not count
the flawed material as it is cut. It also activates
the Output Relay controlling the Reject Chute
andremoves theuncounted defectiveunit. (When
a continuous flaw in the material is detected, the
Flaw Detector registers the flaw for each prod-
uct unit length, and the Flaw Tracking Shift
Register continues to function until all of the
pieces are rejected.)

o If the material in the next-to-last stage is not
flawed, the Unit Counter resumes its batch count
and the Shift Register is reset to await the next
Flaw Detector signal.

Electronics | October 3, 1966



You can optimize system perform-
ance with these, and many other
Clareed Control counting, selec-
tion and logic circuits. Designing
with Clareed Control Modules will
assure that your system will oper-
ate dependably . . . to its design,
characteristics . . . over its planned
life. Here’s how:

¢ Your Clareed Control system
is completely compatible with in-
dustrial environment and service
conditions

¢ It is not subject to inadverent
switching by ambient or line tran-
sients . . . no elaborate buffering
required

* You need only one control sys-
tem power source...24 vde +209,
* You get inherent reliability,
Sealed-in-glass switches are main-
tenance-free; you are not subject
to environmental contamination or
mis-adjustment

and, besides . ..

e You'll save on cost over solid
state for most applications

¢ Your outputs are isolated con-
tacts capable of handling low level
to 50 va ac or de power loads

¢ You'll realize ample switching
speeds . . . completely compatible
with production machine control
systems.

Whether your system requires a
simple counting circuit, or a com-
plex logic function . . . and if you
are now using electromechanical or
solid state switching devices . . . it
will pay you to look at Clareed
Control.

Proven Clareed Control solu-
tions span many different
application areas, including
counters, scanners, digital
clocks, shift registers, logic
arrays, and non-volatile mem-
ories. Write for Clareed Con-
trol Application Manuals,
C.P. Clare & Co., Group 10N4,
3101 Pratt Boulevard, Chicago,
Illinois 60645,
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...with maintenance-free, long life

CLAREED CONTROL MODULES

CLARLLD RELAY

C.P. CLARE & CO.
CHICABO N4

c. m, CLAME & CO,
CRIG A "y -

m C.P.CLARE & CO.
MAGCS,

For complete information

contact your nearest
CLARE Sales Engineer

CLARE

relays and related control components
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30°Days
“Hath Computer

Not just any computer, either. The approachable,
friendly, personal PDP-8. Delivered.

The PDP-8 is a small, high speed, core memory, full
general purpose computer for on-line, real-time in-
vestigations. It hath 4K memory, 1.5 usec cycle time,
12 bit words, complete and proven software.

It also has more than 500 owners that you might want
to talk to. Physicists, life scientists, chemists, social
scientists, instrument and systems makers. No ac-
countants.

Basic PDP-8s are available in 30 days. Expanded mem-
ories, or special peripherals take a bit longer.

But matching a customer to a delivery slot is controlled
by purchase orders. Not phone calls. Not intentions.
Purchase orders. $18,000.

Ask about new quantity discounts and new lower price
for extra memory.

LINC-8 deliveries are only a little slower. PDP-9 de-

liveries, PDP-8/S deliveries, and PDP-10 deliveries are
not 30 days either. But quicker than you think.

dlilglit]all

COMPUTERS - MODULES

DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts 01754. Telephone: (617) 897-8821 » Cambridge, Mass. » New Haven « Washington, D.C. » Parsippany,
N.J. Rochester, N. Y. » Philadelphia » Huntsville « Piitsburgh « Chicago « Denver « Ann Arbor Houston « Los Angeles « Palo Alto » Seattle - Carleton Place and Toronto,
Ont. - Reading, England « Paris, France « Munich and Cologne, Germany - Sydney and West Perth, Australia « Modules distributed also through Allied Radio
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Editorials

Engineering makes the difference

Travelers returning from Europe this summer have
reported an intriguing phenomenon: the technical
gap between the United States and West Europe is
widening again after 20 years of steadily narrowing.

Although several economic factors are exerting a
drag effect in Europe, the big difference seems to
be a spurt in the advance of U.S. technology par-
ticularly in that segment called engineering.

Government spending has been turned on again
full force because of the war in Vietnam. U.S. mili-
tary organizations are paying for a lot of the
advances in communications, more reliable com-
ponents, better antennas, low-light level devices
and the packaging of integrated circuits.

At the National Aeronautics and Space Adminis-
tration, more money is going into elcctronic sub-
systems and components, cven though NASA’s
total expenditures have stayed about the same.
That’s because the big investments in propulsion
systems have peaked and the major problems in
space technology today need to be solved by new
electronic gear or components.

In addition, on their own, many companies have
diversified their activities or extended their product
lines, after having been scared by the plateauing of
business in 1962 and 1963. Firms have poured their
own money into research and development with an
emphasis on development,

Thus much of the accelerated activity in the U.S.
falls into the category of development work or the
application of known phenomena into new areas or
new products. For example, there have been no
radical theoretical advances in integrated circuits;
mainly, engineers in a variety of companies and
industries are learning how to apply them to their
own problems and designs.

In Europe, companics have complained about
the large sums the U.S. Government pours into re-
search and development, which eventually turns up
in products with which they must compete. Now,
as R&D money in Europe grows even scarcer,
many people blame American competition.

Turning to export business and establishing sub-
sidiaries in Europe, U.S. electronic companies have
bitten deeply into local markets, causing the sales
of European firms to plateau or slide on their home
grounds. The tough competition has forced some
European companies to shrink the traditionally
large profit margins they have enjoyed, leaving less
money for R&D.

In addition, Europeans have tended to emphasize
theoretical work and put development, application
and production into secondary roles. In most coun-
tries the status of theoretical knowledge is very
nearly on a par with that in America, particularly in
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physics and mathematics associated with elec-
tronics. What’s missing, of course, is know-how to
apply the theory and to manufacture products that
use it. Traveling in most countries of Europe a
visitor can see integrated circuits, for example,
being built by the dozen in a laboratory at a uni-
versity or an industrial firm. But finding large scale
production, by the thousands, is another story.

Too many Europeans still do not devote enough
energy to what has to be called technology as
opposed to science. What’s happened in Europe
ought to be an object lesson for those who want to
turn clectronics engineering into the study of
physics and mathematics. Although an understand-
ing of these subjects is essential to a good engineer,
it is not enough. Real progress in a country—or in a
company—results from the application of scien-
tific phenomena to practical products. That is the
U.S.” chief strength in electronics today.

Hybrid IC’s: funeral services

were premature

Two years ago at the Solid State Circuits Confer-
ence in Philadelphia, the experts were ready to bury
hybrid integrated circuits. “Batch processing of
monolithic IC’s will be so economical hybrids won’t
be able to compete,” they said. “In addition, the
cost of mechanizing to build hybrids will make them
for the rich only.” E.A. Sack, an advocate of mono-
lithic circuits at the Westinghouse Electric Corp.’s
Molecular Electronics division, brought the house
down after a discussion of the techniques that build
IBM’s hybrid circuitry when he quipped, “All of
you who have $100 million for automation equip-
ment don’t have to hear any more.”

In October 1966, hybrid circuits are still alive
and doing very well. The story on page 187 reports
that hybrid IC’s have the inside track in automotive
electronics which promises to be the second largest
market for IC’s following close behind computers.

Clearly hybrid and monolithic IC’s both have a
place in industry, Monolithic circuits, despite their
ardent enthusiasts, will never be suitable for s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>