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PULSE INSTRUMENTS

High Performance at Minimum Cost

Type 1217-C Unit Pulse Generator is a new model whose applications are
many and varied, ranging all the way from testing high-speed computing
circuits to physiological pulse simulation.

Pulse Repetition Frequency: controllable internally from 2.5 c¢/s to
1.2 Mc/s or externally from dc to 2.4 Mc/s.

Rise and Fall Times: 12 ns.

Pulse Duration: adjustable from 100 ns to 1.1 s.

Output: positive and negative 40-mA current puises available simul-
taneously; adjustable to 40 V, peak. Positive and negative sync pulses
and a delayed synchronizing pulse are also provided. Single pulses ob-
tainable with the accessory Type 1217-P2 Single-Pulse Trigger ($25).

Price: $275in US.A.

This generator requires an external power supply, such as GR's Type
1203 Unit Power Supply, $65 in U.S.A.

Fast Rise and Fall Times

Type 1398-A Pulse Generator is basically a Type 1217-C Unit Pulse Gen-
erator (see above) with a self-contained power supply, higher output, and
improved output-pulse characteristics. Rise and fall times are less than
5 ns, and the output consists of positive and negative 60-mA current
pulses, providing 60 V across the 1-kQ internal load impedance.

Price: $535in US.A.

Linear Amplifier with 1.2-Ampere Output

Type 1397-A Pulse Amplifier output pulses have typical rise and fall
times of 50 ns when used with Types 1217-C or 1398-A Pulse Generators.
Can also be used as a pulse shaper with rise and fall times continuously
adjustable from 0.1 to 100 us.

Price: $495in US.A.

Produce Any Pulse You May Want
With the Type 1395-A Modular Pulse Generator, you can order only the
pulse-generating.capability you require. Five different modules are availa-
ble, and as many as seven modules can be inserted in the main frame.
Modules can be arranged in 38,400 different combinations.

Buy a main frame and as many modules as you need to custom-build
your own pulse generator.
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Type 1395-A

Write for Complete Information

PRF Unit: provides internally generated repetition
rates from 2.5 ¢/s to 1.2 Mc/s, from dc to 2 Mc/s
when driven externally, Can use 7 per frame,
Price: $160 in U.S.A.

Pulse/Delay Unit: delays input pulses from 100 ns
to 1 s and adjusts amplitude, polarity, and dura-
tion. Can use 7 per frame, Price: $190 in U.S.A.

Pulse Shaper: adjusts rise and fall times from
100 ns to 10 ms, either individually or simul-
taneously. Limit of 3 per frame. Price: $375 in
U.S.A.

Power Amplifier: delivers 20-V pulses of either
polarity into a 50-ohm load. Limit of one per
frame. Price: $270 in U.S.A,

Word Generator: produces binary words up to 16
bits long; as many as seven modules can be cas-
caded to provide 112-bit capability. Can use 7
per frame. Price: $400in U.S.A.

Main Frame: contains power supply and other cir-
cuits that are common to all modules. Price: $575
in U.S.A. (without modules).

GENERAL RADIO comrany

WEST CONCORD, MASSACHUSETTS

GENERAL RADIO COMPANY (Overseas), ZURICH

BbSTON o NEW YORK o CHICAGO ¢ PHILADELPHIA « WASHINGTON, D.C. ¢ SYRACUSE » DALLAS « SAN FRANCISCO o LOS ANGELES « ORLANDO o CLEVELAND — TORONTO » MONTREAL

GENERAL RADIO COMPANY (U.K.) Ltd., BOURNE END, ENGLAND

Circle 900 on reader service card
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W ...Just turn to an hp Data Sheet!

If you have a data acquisition application, just call your
Hewlett-Packard field engineer for a solution . .. from a
data sheet. Dymec Division offers 32 basic configurations
of standard medium-speed systems, one of which is sure
to solve the problem. They're completely spec'd, field
proved, right off a production line (without special engi-
neermg)—qnd the economy of “off-the-shelf” delivery is
passed along to you.

The four basic fines of systems are briefly specified in
the chart. They differ primarily in the basic measuring
instrument, and each series offers a wide variety of meas-
uring parameters and an equally wide assortment of
recorded outputs, including printed paper tape, perfor-
ated tape, punched card, magnetic tape and typewritten
record.

For accurate measurement of low-level signals, espe-
cially in the presence of noise problems, look at the 2010
Series. For economical systems, offering a wide variety
of voltmeter plug-in capabilities, the 2013 Series. High-
speed, high-accuracy data acquisition can be solved by the
2015 Systems, while data acquisition from transducers
with readout in engineering units (i.e., psi, rpm, °C or F) at
the time of measurement is possible wuth the 2017 Series.

Complete information is available (on data sheets) from
your Hewlett-Packard field engineer. Or write Hewlett-
Packard, Dymec Division, 395 Page Mill Road, Palo Alto,
California 94306, Tel. (415) 326-1755; Europe: 54 Route
des Acacias, Geneva.

DYMEC
DIVISION

Circle 1 on reader service card 1



NEW

Hewlett-Packard

Multi-function Meter

For Just

$195

Accurately

oA s .

Measure: r

DC Voltage =100 mv to £1000 v full scale (£2% accuracy)

AC Voltage 10 mv to 300 v rms full scale, 10 Hz to 1 MHz (£2% accuracy)
Resistance 10 ohms to 10 megohms center scale (+5% of midscale reading accuracy)

Here’s Hewlett-Packard quality in a low-cost, solid-
state, battery-operated multi-function meter, the new
hp 427A!

And you can get it for the lowest cost—check it
against any comparable instrument!

Minimum zero drift. For dc measurements you get 1
mv resolution. The ac meter is average-responding,
calibrated in rms volts. Only one zero set for dc and
resistance measurements...no need to re-zero when
switching from dc to ohms measurements. .. seldom
“zero” on the 1 v range and above.

Long battery life. Basically battery operated (battery
supplied), the 427A uses a dry-cell battery with a regu-
lator; front-panel battery check provided, reads under
load regardless of range switch setting. 300 hours’
typical operation per battery. AC-battery operation,
1’'15/230 v, 50-1000 cps, optional for $35 additional.

Floating input. Performance is the story: Broad meas-
uring capability, high accuracy, at low cost. Floating
input, 10-megohm input impedance and common ter-

2 Circle 2 on reader service card

minals for ac and dc, high resolution with 9 ranges
for dc coverage, 10 ranges for ac, 7 for resistance.
Individually calibrated taut-band meter. Has overload
protection for all functions.

Highest value. The hp 427A is a real buy...the best
instrument of its type you can find...at a price that
gives you the best available performance at the lowest
available price ($195). There's no other meter to
match it.

If you need a demonstration, call your Hewlett-
Packard field engineer. If you merely need to know
complete performance specifications in order to get
this low-cost measurement tool working for you, write
Hewlett-Packard, Palo Alto, Calif. 94304, Tel. (415)
326-7000; Europe: 54 Route des Acacias, Geneva.
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HEWLETT ' i PACKARD

An extra measure of quality

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

Getting the most out of feedback

Information helps designers turn out better
amplifiers and requires less adjustment of hardware
Neale A. Zellmer, Lenkurt Electric Co.

Designer's casebook

= Bias control and low parasitics shorten amplifier
rise time

@ Power supply reduces ripple by varying series
resistance

m One-shot multivibrator with zero recovery time

m Fast-pulse amplifier drives 50-ohm load

Beam-lead construction for diodes

Mass production starts on a new, reliable diode
that is its own package

J.E. Thomas and Alan S. Esbitt, General
Instrument Corp.

Il. Manufacturing

Belting out transistors on mechanized lines

By strip bonding, General Electric has automated
packaging of plastic encapsulated semiconductors
George Sideris, Manufacturing editor

Itl. Applications

Special Report: Time sharing; part 1|

Better hospital care through time sharing
Hospital computer system frees the staff for
better patient care

G.0O. Barnett, Massachusetts General Hospital
and J.H. Hughes, Bolt Beranek and Newman, Inc.

Time-shared troubleshooter repairs computers
Breakdowns are found and repaired while users
continue to feed in programs

Jesse T. Quatse, Carnegie Institute of Technology

Fast-moving queue for better computer serivce

A technique for small routine production jobs

is more efficient than handling programs in parallel
John A. Buckland, Sperry Rand Corp.
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Readers Comment

Computers and calculators

To the Editor:

I read the comments [Nov. 15,
p. 7] of Earl F. Gill about the defi-
nition of the Programma 101 Oli-
vetti as the world’s first desk-top
computer. As director of the lahora-
tory where the machine was de-
signed, I would like to express an
opinion.

Although other machines were
on the scene before, I think the
Programma 101 is the first machine
that may be considered as a real
computer, still having the dimen-
sions and size of the classical mono-
lithic desk calculators.

What is a computer? I agree
upon the distinction from a desk
calculator as reported in Elec-
tronics [Nov. 1, p. 32], though some
features of the Programma 101
were not described exactly. In fact,
this machine can accept automatic
input of data (with the card) and
can alter its own program auto-
matically.

Therefore, it has all the char-
acteristics of a general-purpose
computer. according to the Elec-
tronics’ definition. I feel it is also
useful to quote here the definition
of the term “computer” as given
in the glossary of the British Stand-
ard (B.S.3527, p. 7): “Computer is
any device capable of automatically
accepting data, applying a se-
quence of processes to the data,
and supplying the results of these
processes. Note: the term computer
is widely used as a synonym for
stored program computer, and in
this sense is contrasted with cal-
culator.”

The Programma 101 has all these
characteristics, including an auto-
matic medium for introduction of
instructions and data (the magnetic
card) and for the output of data
(the strip of printed-paper and the
card). This machine is therefore a
computer.

The other machines on the mar-
ket before the Programma 101 ei-
ther do not have the foregoing
characteristics or they cannot be
called desk-top machines, since, to
operate as a computer, they need
other external devices (printer,
card reader, etc.).

Hence the statement that the

Electronics | January 24, 1966



Did You Know
Sprague Makes 51 Types

of Foil and Wet
Tantalum Capacitors?

FOIL-TYPE
RECTANGULAR
TANTALEX® CAPACITORS

Type 300D polarized
plain-foil

Type 301D non-polar-
ized plain-foil

Type 302D polarized
etched-foil

Type 303D non-polar-
ized etched-foil

v

ASK FOR BULLETIN 3650

Circle 338 on reader service card

SINTERED-ANODE
TUBULAR
TANTALEX® CAPACITORS

SPRAGUE | D B

Type 109D elastomer seal 85 C
Type 130D eiastomer seal 125 C
Type 137D hermetic seal 125 C

ASK FOR BULLETINS 3700F, 3701B, 3703

on reader service card

SINTERED-ANODE
RECTANGULAR
TANTALEX ® CAPACITORS

ol

L. . Type 200D negative

{ terminal grounded

gmAcUE

Type 202D both
terminals insulated

ASK FOR BULLETIN 3705A

44 0N reader service card

Electronics | January 24, 1966

FOIL-TYPE TANTALUM
CAPACITORS TO MIL-C-3965C

CL20,CL21 tubular 125C polarized etched-foil
CL22, CL23 tubular 125C non-polar etched-foil
CL24, CL25 tubular 85C polarized etched-foil
CL26, CL27 tubular 85C non-polar etched-foil

CL30, CL31 tubular 125C polarized plain-foil
CL32, CL33 tubular 125C non-polar plain-foil
CL34, CL35 tubular 85C polarized plain-foil
CL36, CL37 tubular 85C non-polar plain-foil
CLS1 rectangular 85C polarized plain-foil

CL52 rectangular 85C non-polar plain-foil

CLS3 rectangular 85C polarized etched-foil
CL54 rectangular 85C non-polar etched-foil

on reader service card

SINTERED-ANODE
CUP STYLE
TANTALEX® CAPACITORS

_h=:.‘_ﬂﬁm

Type 131D 85 C industrial-type
Type 132D 85 C vibration-proof
Type 133D 125C vibration-proof

ASK FOR BULLETINS 37108, 3711

ircle 342 on reader service card

SINTERED-ANODE TANTALUM
CAPACITORS TO MIL-C-3965C

CL14 cylindrical, %" diam.

CL16 cylindrical, %" diam., threaded neck
CL17 cylindrical, 1%” diam.

CL18 cylindrical, 1%4” diam., threaded neck
CL44 cup style, uninsulated

CLA45 cup style, insulated

CL55 rectangular, both terminals insulated
CL64 tubular, uninsulated

CL65 tubular, insulated

Y On reader service card

125 C FOIL-TYPE
TUBULAR
TANTALEX®CAPACITORS

— Oy —

Type 120D polarized plain-foil

Type 121D non-polarized plain-foil
Type 122D polarized etched-foil
Type 123D non-polarized etched-foil

ASK FOR BULLETIN 3602C

Circle 337 on reader service card

85 C FOIL-TYPE
TUBULAR
TANTALEX® CAPACITORS

Type 110D polarized plain-foil

Type 111D non-polarized plain-foil
Type 112D polarized etched-foil
Type 113D non-polarized etched-foil

ASK FOR BULLETIN 3601C

Circle 340 on reader service card

SINTERED-ANODE
CYLINDRICAL
TANTALEX® CAPACITORS

Type 140D
up to 175 C oper-
ation, %” diam.

Type 141D
up to 175 C oper-
ation, 1%” diam,

ASK FOR BULLETIN 3800

Circle 343 on reader service card

For comprehensive engineering bulle-

tins on the capacitor types in which

you are interested, write to:
Technical Literature Service

Sprague Electric Company
35 Marshall Street
North Adams, Mass. 01248

4see5388

SPRAGUE

THE MARK OF RELIABILITY

Sprague’ and * (D" sre registered trademarks of the Sprague Electeic Co.



Coming from General Instrument...

®Gold Leads

®lead Mass Large Relative
to Mass of Diode

®Both Leads on

same Face of Chip

» Bonding Area External /

to Active Device

The

®Special Low Resistance Contact Area

e ¥
N

SAN

AT AN /c/lw y o

n+ SUBSTRATE =

T,

n  EPITAXIAL

ULTIMATE

actual size

sJunction Completely
Shielded by Leads

@ Oxide-Passivation

e Silicon Chip

General Instrument’s HERCULEADS™ beam-lead diode is
a self-contained diode package with total environmental
immunity—the smallest, discrete diode available —and it
is virtually indestructable.

Ultimate in cost savings

The irreducible minimum in processing
achieved via complete batch fabrication
and self packaging offers minimum pos-
sible cost.

Ultimate in size

The HERCULEADS diode is the smallest
available. Together with the leads which
are uniquely integrated with the diode
body, it measures less than 15x30 mils.

Ultimate in reliability

Most potential failure modes commonly
associated with diodes, both electrical and
mechanical, are eliminated. All bonding
leads external to the active device permit
simple, economic, high rel connections
without the use of eutectics, aluminum
or thermal wire bonding. And total
surface passivation is assured because
of HERCULEADS’ unique design and
metal-over-oxide construction.

Ultimate in versatility

Besides its use as a single, twin lead
self-packaged device, the HERCULEADS
diode is highly adaptable for use in
module or stick arrays. Its design and
construction make it ideal for automatic
handling and positioning, and its pure
gold cantilevered leads permit high reli-
ability bonding. Electrical parameters
available are comparable to those
achieved in the most advanced singie-
plane devices presently in use.

HERCULEADS diodes are now being manufactured in developmental quantities and will be
available shortly in packs of ten from your authorized General Instrument Distributor.

Write for full data and specifications.

GENERAL INSTRUVENT CORPORATION
SEMICONDUCTOR PRODUCTS GROUP

600 West John Street, Hicksville, New York

6 Circle 6 on reader service card
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Programma 101 is the world’s first
desk-top computer seems to us
completely correct.

Pier Giorgio Perotto
Olivetti
Ivrea, Italy

Feedback on feedback

To the Editor:

An interesting concept was dis-
cussed in the circuit design by
Stephen B. Gray [Nov. 15, p. 108].
It should be noted that the assigned
resistance ratio, r, must be r
Rq/R. if his expression for current
gain is to follow. If r = R./R, as
stated, then h=DB/1+4r (14 B).

The feedback connection as pre-
sented is not the principal cause
for modification of the transistor
characteristics. The avalanching
property of a transistor is depend-
ent primarily upon the base circuit
resistance (see sketch above). The
curve tracer supplies a current base
step from an equivalent Norton
generator (high internal imped-
ance). When the resistor Ry (1,000
ohms) is connected from bhase to
ground as shown, the avalanche
voltage increases toward BV.. be-
cause of the decreased equivalent
source impedance. As source im-
pedance is reduced, Ry loses its in-
fluence on the three terminal cir-
cuits until, as R,., << R,, the
avalanche voltage is controlled by
R... and approaches BV .. as R,
—-0.

When emitter degeneration is
added, a portion of the collector
supply voltage is absorbed across
the emitter resistor, hence the emit-
ter-collector terminals of the tran-
sistor actually operate at reduced
voltage such that V..= V. — [R.

Incidentally, the results predicted
by Gray can be obtained directly

[ SUBSCRIPTION SERVICE -

Please include an Electronics Magazine address
label to insure prompl service whenever you
write us about your subscription.

Mail to: Fulfillment Manager

|
I
]
|
|
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I
I
|
I
|
|

BT o o ety s, |
LABEL :

I Les (BASE SHORTED 1 _
TO EMITTER) | {BASE
legp (BASE OPEN) | RETURNED

Effect of base-circuit resistance on the
avalanching property of a transistor.

from conventional bias-stabilization
techniques. The addition of the
diode in series with the base emit-
ter resistor, Ry, will introduce a de-
gree of temperature compensation
when the base circuit is designed
with this effect in mind.

Harold T. Fristoe
Professor
School of Electrical Engineering
Oklahoma State University
Stillwater, Okla.

On circuit naming

To the Editor:

After reading the description of
the Darlington circuit 1 wish to
make the following suggestions:

The name Darlington should not
be used when two (or more) tran-
sistors each have only one terminal
in common; this case should be
called a “direct-coupled” circuit
rather than a Darlington circuit.

The circuit is a cascade of
two direct-coupled emitter-follower
stages. The novel feature is not to
be found in the a-c small signal
form but is in the static conditions
where the author is balancing two
base-cemitter static voltages by us-
ing the particular combination of
pnp and npn transistors.

Milton H. Crothers
University of Illinois
Urbana, Il

CHANGE OF ADDRESS

Place magazine address label here, print
HERE your new address below.

P.0. Box 430
Hightstown, N.J. 08520 = s e —
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years, $9; three years, $12. Subscription rates
| for foreign countries available on request
i city state zip code
L————_———_—_L_—_—_—————_ _,
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CRYSTAL
FILTERS

0 i

BAND PASS FILTER

A filter af this type permits the trans-
mission af a specified frequency band anly.
Fig. (1) shows a typical response curve
The infarmation needed far the design af
a bandpass filter is as fallaws:

Center frequency af passband

Permissible variatian in passband
attenuation.

Minimum tolerance bandwidth.

Maximum bandwidth at

Minimum attenuation in the
stopband.

Maximum insertion loss

Load and source impedances.

Low pass and high pass filters are special
types of bandpass filters where the pass
band extends ta zera ar infinite frequency,
respectively. Sideband filters have asym-
metrical respanse curves and are charac-
terized by the shorp attenuation rise on
the carrier side and a more gradual rise
an the opposite side.

R
8
2

wasonOT:

e

I o
i AE‘;;{E_;

EEEHE

CENTER PaLauUENC Y

GUIDE TO PRACTICAL LIMITS

This chart is meant as a guide anly and
indicates the practical limits af crystal
filters and discriminatars, Filters within
regian (1) can be made with crystals and
capacitars only and can, hence, be made
in very small packages. Filters within
regian (2} must include inductars as well
and are, therefore, slightly larger.

MICROSONICS INC.

A subsidiary of the
SANGAMO ELECTRIC CO.

60 Winter Street
Weymouth, Mass.

Area Code (617) 337-4200

DELAY LINES

QUARTZ CRYSTAL PRODUCTS

Circle 7 on reader service card




What high-performance HF antenna
can you airlift to the field
and erect in 2 hours?

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 operatedat 10 kw.
Send for complete
technical data on
Mode! 747CA.

747CA antenna packed for airlift

Granger

Associates

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

Henry W. Schrimpf’s formal edu-
cation ended with high school in
Woodbridge, N. J. Nevertheless he
has played a
significant role
since 1946 in the
development of
now classic
techniques  in
the digital com-
puter field. He
recently joined
LFE Electron-
ics, a division of Laboratory for
Electronics, Inc., of Boston, as as-
sistant to the vice president.

His principal mission will be to
lead the company into new com-
mercial areas. “Today, the entree is
via the digital world,” comments
Schrimpf, One of the most promis-
ing routes, LFE officials believe, is
through a batch-fabricated matrix
memory under development for
several years,

Within 18 months, Schrimpf
says, LFE will be putting this mem-
ory into a system which will dem-
onstrate that the day of the really
large memory has arrived. He says
the memory will store 100 million
bits and could eventually cost—in
production volume—a tenth of a
cent per bit.

Schrimpf graduated from high
school during the Depression and
went to work as an errand boy for
the Prudential Insurance Co. of
America, He later decided he
wanted to be an electronics engi-
neer, so he bought a few engineer-
ing books. “Then the roof fell in”
says Schrimpf. “I realized it was
like reading Sanskrit to study engi-
neering without math.”

‘Ym an engineer.) So he took
math courses offered by Prudential
for actuaries, studied for 15 vears
on his own and became head of
the insurance company’s statistical
department. Then he quit, declar-
ing: “I'm an engineer.”

He joined the Raytheon Co., be-
came project engincer in develop-
ment of the Racon computer,
which became the Datamatic 1000,
the first digital computer to incor-
porate a very high-speed input-out-
put magnetic tape mechanism.
Later, he helped develop the
Honeywell 800, the first to use
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On the Flight Deck
Highest DME Reliability
Means Machlett

UHF Planar Triodes

<
8"
—_—

Consistently long, reliable
operation at high output power
has gained Machlett UHF planar
triodes preferred acceptance
among all the nation’s major
airlines. In new DME and transponder
equipmentor for replacement use, they are
the choice. The demonstrated superiority
of these tubes is further evidence of the
capabilities available to you at Machlett.
Whether you require high power /high
voltage triodes or tetrodes, UHF planar
triodes, X-ray tubes or vidicons, or if you
wish research and design development
assistance, write: The Machlett
Laboratories, Inc., Springdale, Conn. 06879.

An affiliate of Raytheon
Company.
ELECTRON TUBE SPECIALIST
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Did you
know
Sprague
makes...?

SILICONTROL®
SCR GATE DRIVES

For balanced
SCR firing in
3-phase a-c or
d-cpowercon-
trol. Pulse rise
time of 1 to 3
microseconds
to meet re-
quirements of
high-current-
rated SCRs.
ASK FOR BULLETIN 85,520A

Circle 327 on reader service card

DYNACOR®
BOBBIN
CORES

o

Logical flux values in popular physical
sizes are stocked in production quan-
tities for fastdelivery. Value engineered
for quality with economy.

ASK FOR BULLETIN SERIES 50,000

Circle 329 on reader service card

MOLDED-CASE
SHIELDED
R-F INDUCTORS

Fully shielded, ultra-tiny, yet perform-
ance is comparable to that of larger
units. Inductance values from 0.1 to
12,000 uH. Molded for positive "
protection against humidity
and handling. Meet =
o

requirements of
MIL-C-15305.
ASK FOR BUL-
LETIN SERIES
41800

Circle 331 on reader service card

TRIGGER ;
TRANSFORMERS
FOR SCR = |

CIRCUITS
| ~7" A better,
less-expen-

sive way to trigger
SCRs. Will accommodate
large SCR gate impedance
differences. 3-winding or 2-
winding designs for full-wave or
| half-wave applications.

ASK FOR BULLETIN 40,225.2

Circle 326 on reader service card

VOLTAGE-SENSITIVE
SWITCHES

Unique semiconductor device which
remains in the “‘open’ state until a
specified actuating voltage is reached.
When *“‘breakdown” voltage is applied,
switch closes almost instantaneously,
providing a low-impedance conductive
path between terminals. Breakdown
voltages from 7 to 200 V.

ASK FOR BULLETIN 93,000

Circle 328 on reader service card

INDISTOR®
R-L DELAY “
NETWORKS W

N
a Save space by re-
placing separate in-
ductors and resis- |/
&N tors. Guaranteed
L/R ratio. Available
in fully molded or
epoxy-dipped cases.
ASK FOR BULLETIN
SERIES 45,000

Circle 330 on reader service card

For complete technical data on any of
these products, write for applicable
Engineering Bulletin{s) to Technical
Literature Service, Sprague Electric
Company, 35 Marshall Street, North
Adams, Massachusetts 01248.

4s5C-a161

SPRAGUE

THE MARK OF RELIABILITY

‘Sprague’ and @ are registered trademarks of the Sprague Electnc Co.

People

parallel-processing traffic control.

Like many others, Schrimpf sees
increased use of parallel-process-
ing techniques as one of the main
trends in computer development.
“The amount of storage in a single
memory unit is skyrocketing to-
day,” he says. “Many people want
to get at that memory—and simul-
taneously.”

IC’s in computers. Schrimpf
maintains that integrated circuits
will take over the computer field
completely within three or four
years.

He sces the computer industry
repeating the pattern of the radio
industry—first a multitude of dif-
ferent designs, then gradual stand-
ardization until the day when com-
puter design will be functionally
identical in their gencral structures.

For years William E. Osborne has
been convinced that the infrared
detector, now in limited use by the
military, has a
much larger po-
tential in com-
mercial and
consumer ap-
plications. But
Osborne has
lacked the finan-
cial support to
put his belief to
the test. Now, after joining Hug-
gins Laboratories, Inc., of Sunny-
vale, Calif.—an electronics com-
pany that makes, among other
things, infrared instruments—Os-
borne will have the opportunity to
exploit infrared’s potential.

Osborne, whose title at Huggins
is chief scientist, will be respon-
sible for the development of infra-
red intrusion detectors—passive
devices that detect the presence of
a person. Beyond that, Osborne
says, infrared devices could take
a big share of the equipment mar-
ket for computer-operated, traffic-
control systems. Infrared detectors,
he explains, could spot cars on
highways and detect their direction
and speed; the information would
be fed to a computer, which wonld
then select the best traffic-light ar-
rangement for unsnarling traffic
jams.
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Get £0.2% regulation with
high voltage DC power

Unique combination of Sorensen’s 1000 Series high voltage power
supplies and ACR Series (SCR) line voltage regulators gives you
+0.2% output voltage regulation for +10% line voltage variation.

This is just one of the customer-oriented benefits you get with the THESE SAFETY DEVICES STANDARD ON ALL MODELS:
versatile 1000 Series...plus these other important features:

1 SELECTION OF 9 MODELS. ..cover range of 0 to 150KV and up to

* On loss of input power, output power is automatically shorted.

750 W, (Other Series up to 400KV and 15,000 W.) » Meters and relays are protected against shorts by zener diodes.
2 LINE REGULATION =1.5% OR +0.2% (optional) * Series output resistor limits short circuit surges.
3 LOW RIPPLE...0.01% (optional) * Zero-Start Interlock assures zero output voltage at turn-on. By-
4 EASILY REVERSIBLE POLARITY pass is provided for special surge-on applications.
5 CONTINUOUSLY VARIABLE OUTPUT. .. coarse and fine controls 2 S:frfn‘fre"t cutoff adjustable frofm2(pe (5120% of rated
6 SOLID STATE HIGH VOLTAGE RECTIFIERS

* Overvoltage cutoff adjustable from 10% to 110% of rated
7 FULLY METERED output voltage.

For data on the 1000 Series and other Sorensen products, send for the “Controlled Power Catalog and Handbook.” Write:
Sorensen, A Unit of Raytheon Co., Richards Ave., South Norwalk, Conn. 06856. Or use Reader Service Card Number 200.

1000 SERIES DC POWER OUTPUT SPECIFICATIONS — E—

MOOEL NS 1121* 1101* 1061* 1030-20 1020-30 1012-50 1006-100 1003-200
VOLTAGE  0-150KV 0-120KV 0-100KV 0-60KV 0-30KV 0-20KV 0-12KV 0-6KV 0-3KV
CURRENT 5MA 5 MA 1.5 MA 10 MA 20 MA 30 MA 50 MA 100 MA 200 MA

*Furnished with separate high voltage section
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A UNIT OF RAYTHEON COMPANY



Planar Il

is the purest
manufacturing
DrOCess ever
put into mass
production.

12 Electronics | January 24, 1966



Fairchild
semiconductors
are the only

Planar Il devices
you can buy.

Planar is a patented Fairchild process.

Electronics | January 24, 1966 Circle 13 on reader service card 13



most
versatile

If
sweep

enerator

JERROLD

900B

® Sweep widths from
10kec to 400mc

® Frequency range
500ke to 1,200mc

Here is the ultimate instrument for
all your IF, VHF, and UHF sweep
requirements. Famous for its sta-
bility and built-in convenience:
Crystal-controlled harmonic mark-
ers; variable-gain dc or ac-coupled
scope preamplifier; precision tur-
ret attenuator from zero to 50db
in 10db steps. Write for complete
technical data.

$1,980.00 f.0.b. Phila.

JERROLD
X ELECTRONICS
CORPORATION

Government & Industrial Division
Philadelphia, Pa. 19132
Export: Rocke International, New York, N.Y. 10016

SWEEP GENERATORS e AMPLIFIERS
PRECISION ATTENUATORS e COMPARATORS
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Meetings

American Society of Testing and
Materials Spring Meeting, ASTM;
Shoreham and Sheraton Park Hotels,
Washington, D.C., Jan. 30-Feb. 4.

International Symposium on
Information Theory, AFOSR, IEEE;
University of California, Los Angeles,
Jan. 31-Feb. 2.

Integrated Circuits Seminar, IEEE,
Basic Sciences Committee; Stevens
Institute of Technology, Hoboken,
N.J., Feb. 2.

Western Radio and Television
Conference, WRTA; Jack Tar Hotel, San
Francisco, Feb. 2-4.

Winter Convention on Aerospace &
Electronics Systems, |EEE; International
Hotel, Los Angeles, Feb. 2-4.

International Salon of Electronic
Components, Federation National
des Industries Electroniques; Parc
des Expositions, Paris, Feb. 3-8.

Solid State Circuits Conference, IEEE,
University of Pennsylvania; Sheraton
Hotel, Philadelphia, Feb. 9-11.

Association of Data Processing Service
Meeting, ADAPSO; Stardust Motor
Hotel, San Diego, Feb. 17-18.

National Meeting on Space Applications,
Communications, and Environment,
American Astronautical Society; San
Diego, Calif., Feb. 21-23.*

Offshore Exploration Conference,
OECON; Lafayette Hotel, Long Beach,
Calif., Feb. 22-24.

Radioisotope Applications in Aerospace,
AFSC and Atomic Energy Commission;
Sheraton-Dayton Hotel, Dayton, Ohio,
Feb. 22-24.

International Fair for Electronics,
Automation and Instruments, Danish
Electronics Industry; Exhibition Hall,
Copenhagen, Denmark, Feb. 25-Mar. 6.

Conference on Nondestructive Testing,
Society for Nondestructive Testing;
B”'tmore Hotel, Los Angeles, Mar. 7-10.

Symposium on Manufacturing
In-Process Control and Measuring
Techniques, Air Force Materials
Laboratory and Motorola

Semiconductor Products Division;
Hiway House, Phoenix, Ariz.,
March 9-11.

International ISA Aerospace
Instrumentation Symposium, ISA,
College of Aeronautics; College of
Aeronautics, Cranfield, England,
March 21-24,

International Convention and
Exhibition of the IEEE; New York
Hilton Hote! and the Coliseum,
New York City, March 21-25.

Seminar on Computers and
Automation in Europe, Lomond
Systems, Inc.; Washington, D.C. and
European tour, March 21-Apr.7.

National Association of Broadcasters
Convention, NAB; Conrad Hilton
Hotel, Chicago, March 27-30.

International Conference on Electronic
Switching, Union of International
Technical Associations, Societe
Francaise des Electroniciens et des
Radioelectriciens; UNESCO
Conference Hall, Paris, France,

March 28-31.

Automatic Control in Electricity
Supply Meeting, IEE; Renold
Building, Manchester College,
England, March 29-31.

Call for papers

|IEEE Communications Conference,
University of Pennsylvania; Sheraton
Hotel, Philadelphia, June 15-17. March
4 is deadline for submission of a 35-
word abstract and condensed version
of papers on satellite systems. broad-
band distribution systems, microwave
systems, analog and digital transmis-
sion systems, and aerospace commun
ication systems to A. E. Joel Jr., Bell
Telephone Laboratories. Inc., Room
2G-330, Holmdel, N. J., 07733.

Microelectronics Symposium, St. Louis
Section of the IEEE; Colonv Inn,
Clayton, Mo., July 18-20. March 4 is
deadline for submission of three 100-
word abstracts and three 350-word
summaries on semiconductor films.
thin-film devices. thick-ilm tech:
nology. and silicon monolithic tech-
niques, to Dr. John W. Buttrey, Dept
952, McDonnell Aircraft Corp., P.O
Box 516, St. Louis, Mo., 63166.

* Meeting preview on page 16
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Here’s Lucky item #13 in the Fluke '65 Pacesette- Line

Accuracy £0.0025%. Maximum meter resolu-
tion, 0.1 ppm. Fourteen pounds later you have
the new solid-state Fluke 885 DC Differential
Voltmeter, the first truly portable laboratory
standard. Peak-to-peak reference stability

is 15 ppm for 60 days. Use the Fluke 835 as an
isolation amplifier. Grounded recorder output
is so well isolated that a short-circuit at the
output produces no voltmeter reading error.

Ground loops are completely eliminated when
the battery powered Model 885AB is used.

QOther Specifications: Range, (¢ to 1160 Volts. Null sensitivity.

00 microvolts full scale. Line regulation better than 2 ppm.

Nb» zener oven, less than 3C seconds warm-up time.

Cabinets can e half rack or full rack mounted with optional mounting kits.
Price of the Model 883A line cord version is £1,195.

The battery powered Model 835AB is $1.325.

FLUKE ¢« Box 7428 » Seattle, Washington 98133 « Phone: (206) PR 6-1171 « TWX.: 910 449-2850

Model 885A reading precise voltage
ifrom Model 332A Voltage Calibrator on 10V range

~




Now from Sprague!

DIFFERENTIAL
AMPLIFIERS
IN FLAT PACKS!

* b

IN3043 IN3044  IN304¢
IN3047 2N3049 IN3050 ON3051
IN3052 2N3520 IN354

PNP or NPN < BETA MATCHING to 10%
Vi MATCHING to 3mV
VOLTAGE CAPABILITY to 60 VOLTS
TEMPERATURE COEFFICIENTS to 5.V/°C

ALSO AVAILABLE IN 6-LEAD TO-5 OUTLINE PACKAGES!

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

SPRAGUE COMPONENTS

®
TRANSISTORS PACKAGED COMPONENT ASSEMBLIES
CAPACITORS FUNCTIONAL DIGITAL CIRCUITS
RESISTORS MAGNETIC COMPONENTS

THIN-FILM MICROCIRCUITS
INTEGRATED CIRCUITS CERAMIC-BASE PRINTED NETWORKS
INTERFERENCE FILTERS PULSE-FORMING NETWORKS

45355140 *Sprague’ and ' (2)" are registered trademarks of the Sprague Electrc Co,

PULSE TRANSFORMERS

THE MARK OF RELIABILITY
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Meeting preview

AAS in San Diego

Space is far out in every sense of
the term; it calls for the utmost in
advanced technology and it is
wildly expensive to penectrate. The
national meeting of the American
Astronautical Society at the El Cor-
tez Hotel in San Diego, Calif., Feb.
21 to 23 will focus on the economic
and political considerations that
will affect space technology, and
on the more immediate applications
of space exploration. The topic of
the meeting is “Practical Space Ap-
plications.”

Morning sessions of the confer-
ence will be devoted to discussions
of present and future technology,
while afternoon sessions will be
given to papers on economic and
political-legal constraints.

Practical side. Charles Walli, as-
sistant to program chairman Larry
Cavanaugh of North American Avi-
ation’s Space and Information Sys-
tems division says “Eventually, the
space program must have a practi-
cal side, and this conference is a
start.”

The AAS has made a distinction
between near and far future appli-
cations; an example of the former is
a paper on the Saturn/Apollo pro-
gram to be given hy William B.
Taylor, director of Apollo applica-
tions for the National Aeronautics
and Space Administration. More
exotic and distant applications will
be discussed by an impressive
group of space experts.

Economics. Sherman Hislop of
the Douglas Aircraft Corp. will give
a paper on the economics of space
explorations, and Samuel Lutz of
the Hughes Aircraft Corp. Research
Laboratories will talk about the
economic aspects of an operational
satellite system. Richard Colino, di-
rector of international arrange-
ments for the Communications Sat-
ellite Corp. will present a case
study of the political and legal
problems of international satellite
communications.

A summary of U.S. space pro-
gram will end the meeting.

The most practical advice on
space may come from a man who
has been there—astronaut Scott
Carpenter, who will be the lunch-
eon speaker on the second day.
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These two digital modules are directly related to 99
other standard Flip Chip™ modules. They are related
electrically, physically, and 1cgically, and they all carry
the same 10-year guarantee.

Together with their kinfolk. they can be arranged to
make an up counter, a down counter, a shift register,
a jam transfer bufter, a high speed parallel adder, an
analog to digital converter, or a vice versa.

DIGITAL

I
|

kissin’
cousins

Or a signal multiplexer, a typewriter driver, a Gray to
binary converter, a vice versa, a paper tape punch
contro!, a reader control, a pseudo random sequence
generator, a data acquisition system, or an interface
between peripherals and a real time computer.

Sometimes it pays to have a big family.
Write for a catalog.

MOOULES-COMPUTERS

1754 Telephon:
Il . a e . « Pr « C F: « Den
) nee o M 1 o Sudm

16'7) 897 8821 « Ca ashington, D. C. . Parsippany, N.
. 2o » Sea - Carleton Place and Toronto,
est P ~ M ¢ buted also tkrough Allied Radio




NEW
MOTOROLA

"~ DEVICES
GIVE THAT
"SOMETHING

EXTRA™
To Your New
Equipment
Designs

M)

\\._/

18

Here are new semiconductor devices that put an
added measure of performance in the designer’s
tool box — devices that make it possible to build
those “temporarily shelved” designs that needed
“just a little better device” to make them work.

Look them over. . . order evaluation units from
your nearest Motorola semiconductor distributor
... see how these new units solve your design head-
aches. Then, contact your local Motorola district
representative for the quantities you’ll need in
production.

If you would like specific details about a par-
ticular device mentioned here, write to the Techni-
cal Information Center, Motorola Semiconductor
Products Inc., Box 955, Phoenix, Arizona 85001.

NEW MOTOROLA VARIABLE
THRESHOLD LOGIC SOLVES
INTEGRATED CIRCUIT
NOISE PROBLEMS!

MC650G — Dual 3-Input Gate
MC651F — Dual 4-Input Gate
MC652G/F — Gated R-S Flip-flop

= Noise immunity selectable from 2 to 5 volts

8 10-volt logic swing — allows direct interfacing without
extra buffer stages

® Direct interfacing with conventional DTL circuits
= For applications up to 1 mc

A new circuit design approach for computers in-
tended for industrial applications where high-noise
environments create special problems for logic
engineers.

MEDIUM and HIGH POWER SILICON
TRANSISTORS for BOTH DRIVER
and OUTPUT APPLICATIONS!

MEDIUM-POWER
(25 watts — Pp) 60V and 80V (T0-66)

NPN — Types 2N3766-2N3767
-5 ﬁ‘
\ ‘;fﬂ
HIGH-POWER

PNP — Types 2N3740-2N3741
(150 watts — Po) 60V and 80V (T0-3)

NPN — Types 2N3713-2N3716
PNP — Types 2N3789-2N3792

New high-performance, low-priced silicon power
transistors now offered in complementary specifi-
cations to provide a new level of design flexibility.
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HIGH-INPUT-IMPEDANCE MONO-
LITHIC INTEGRATED CIRCUIT
OPERATIONAL AMPLIFIERS

1 i ' Th’ ‘ | A,- -
} " 1§ Un s
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?g. '
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& Choice of input impedance levels
— conventional input 20k ohms (MC1530)
— Darlington input 2 megohm (MC1531)

® Drive a 1000 ohm load
= Open-loop gain of 6000/3500

Two new Motorola monolithic operational ampli-
fiers offer a choice of conventional (MC1530) or
Darlington (MC1531) inputs. The units feature
high input impedance and superior output voltage
swing.

TWO-IN-ONE UNIBLOC* DUAL
SWITCHING DIODES

. . priced lower than 2
individual diodes!

MSD6100

® High Voltage — BV, = 100V (min)
® Low Recovery Time — t,, = 4 nsec (max)
® Low Diode Capacitance — 1.5 pF (max), VR = OV

An entirely new approach to diode pairs, the
Motorola MSD6100 dual switching diode offers
the common cathode configuration in the high
reliability Motorola “Unibloc” plastic package.

HIGH-VOLTAGE SURMETIC*
RECTIFIER SERIES (1000-3000 V)

2

= | ow leakage currents @ rated PRV

= Packaged in high-reliability, silicone polymer
encapsulation — types MR990 thru 994

A trueinorganic glass surface passivation, a silicone
plastic package, and conservative ratings give these
high-voltage “Surmetic” rectifiers top reliability
and performance.

Electronics | January 24, 1966

NEW COMPACT, LOW-COST ELF*
SCR LINE

8-AMPS (rms), MCR2304/5 (97
and MCR2604/5 Series ‘
A

= New low-silhouette packaging
®» New low prices MCR2304
® New welded, lug-type terminals

Economy, compactness, and mounting ease
combine to highlight this “second generation”
series of 8-amp SCR’s from™ Motorola .
permlttmg less costly, simpler circuit assembly
and wiring.

NEW HIGH-POWER RF QUTPUT
SILICON ANNULAR TRANSISTORS

. with your choice of
voltage levels!

AA
; 12 VOLT 25 VOLT

SUPPLY SUPPLY
4 Watts @ 175 mc (T0-39) 2N3924 2N3553
5 Watts @ 175 mc (102 pkg) ~ 2N3925 2N3961
7 Watts @ 175 mc (T0-60) 2N3926 2N3375
12 Watts @ 175 mc (T0-60) 2N3927 2N3632

(13.5W)
— All are triple diffused for
larger safe area operation!

Choose either a 12 or 25 volt power supply, then
pick the Motorola RF transistor that provides the
required output. Use them as driver-output com-
binations, too!

MOTOROLA

Semiconductor Products Inc.

5005 EAST MCDOWELL ROAD. PHOENIX. ARIZONA BS008

1602) 273-6900

*Trademark of Motorola Inc.
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Go modular
the easy way

Circle 20 on reader service card

This entirely new approach to modularization is the AMPMODU®* Interconnection
System. It permits almost unlimited design flexibility, high production speed, and
economies resulting from automation and low per line cost.

Specifically designed for modular applications using printed circuit boards, it
enables mounting module cards at 90° to a mother board, stacking them, or
putting them end to end. The female contacts may be staked directly to a printed
circuit board or enclosed in molded housings. Male contacts may be staked
directly to a printed circuit board, used in nylon incremental connectors, or
mounted with nylon bushings in aluminum grid plates. Two sizes of contacts are
available: the standard size, which uses .031 x .062" posts for mounting on .156”
centers, and the miniature size, which uses .025 x .025"” posts for mounting as
dense as .100”. Electrical and mechanica! efficiency are enhanced by the simplic-
ity of the female contact design, which includes dual cantilever-beam springs for
redundant contact action and anti-overstress devices to ensure reliability. The
long life of the phosphor bronze contacts is a result of AMP's special gold plating.
New modular ideas don’t have to dead-end at the design stage. For information
on how you might use the AMPMODU Interconnection System to modularize your
product and lower your costs, write us today.




Automatic machines can stake contacts to
printed circuit baards at rates of up to
1800 an hour

Miniature AMPMODU contacts may be
mounted ten to the inch

AW g
\Irrv D }
-

The AMPMODU female contacts may be
mounted in one of three ways for modular
connection versatility

A. AMPMODU Male Incremental
Connectors

B. Miniature AMPMODU Female
Contacts in strip form

€. Standard AMPMODU Female
Contacts in strip form

D. Miniature contacts in two-row
housings

E. Grid Plate Header

F. Harizontally staked AMPMODU
Contacts with incremental
connectors

G. Vertically staked AMPMODU Contacts
H. Flexible tape cable AMPMODU
Connectors

1. Molded-in AMPMODU Pin
Header and printed circuit board
cannector

J. Miniature Crnmp-Barrel

AMPMODU Female Contacts
K. Individual Standard AMPMODU INCORPORATED

Female Contacts Harrisburg, Pennsylvania

A-MP+ products and engineering assistance are svadlable through subsidiary companies in: AustraBa « Canada -+ England « France - MeMand - italy « Japan + Memco ~ Spain « West Garmany *Trademark of AMP Incorporated




Helipot's side-adjust
Helitrim® cermet "< -
trimmer-world's E; =
smallest-costs as littie

as $1.50 in quantity.

Helipot's side-adjust
Helitrim cermet ¥~ <9 —

9 2

trimmer-world's -
smallest-costs as little

as $LA0 i

¢ Helipot’s side-adjust
Helitrim” cermet | _®
\Q.

The Model 62PA side-adjust is a new easy-
access cermet trimmer with these quality
features: virtually infinite resolution; excel-
lent high frequency characteristics; and
standard resistance from 10 ohms to I meg-
ohm. Its rugged cermet resistance element
gives you long, trouble-free life and freedom
from sudden failure. Inside its plastic case
is a sealed metal housing identical to the
popular 14" top-adjust Model 62P.

22 Circle 22 on reader service cara

quanu:

smallest-costs as little
as $1.50 in quantity.

L = T8 ﬂ 14
e ~d. -
Helipot's side-adjust
Helitrim® cermet 25

QLLEV.

20
.

trimmer-world's e
smallest-costs as little
as $1.50 in quantity.

Focus in on delivery advantages, too. ..
immediate stock availability. Call your
Helipot sales rep for full specs.

Beckman@" INSTRUMENTS, INC.

HELIPOT DIVISION
FULLERTON, CALIFORNIA « 92634

INTERNATIONAL SUSSIDIARIES: GENEVA; MUNICH; GLENROTHES,
SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON
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Editorial

Help wanted...
maybe

In the business sections of the hig metropolitan
Sunday papers, the pages read as they did in the
golden fifties when the exploding electronics in-
dustry was begging for engineers. From a quick
reading today, you might conclude that the
United States is starving for engincers of all
types. Clearly, the country is not. Despite the
splurge of recruitment advertising in the Sunday
papers, engineering employment is not as tight
as it looks.

It is hard to believe that so many companies
desperately need so many engineers today when
20 months ago many of them were laying off
engineers as if the firms and the industry were
going out of business. At the end of 1964, em-
ployment agencies estimated that nearly 20,000
engineers were walking the streets looking for
work.

Nothing very spectacular has happened to the
economy since then. True, the step-up in military
spending for Vietnam has stimulated some busi-
ness for companies that already specialized in
military electronics; the boom in color television
has created openings for a few more consumer-
oriented engineers at appliance companies and
at the component producers that supply them;
and the nation’s general prosperity has helped
almost every electronics firm a little, but hardly
enough to justify some of the prose that appears
in these advertisements.

One advertisement declares: “Our company
provides a real ‘growth climate’ for scientists,
engineers and programers. . . . Our diversifica-
tion assures expansion in many areas.” Yet in-
forined readers will remember that this same
company was a leader in layoffs 18 months ago
when some of its military work phased out.

In another advertisement, the headline—“Our
semiconductors set the standard in the business
and the sales and staff curve has moved up con-
sistently”—would surprise many of the com-
pany’s former employees who were laid off
within the past two years because of declining
business.

Some of the companies that run the biggest,
most strident ads have no openings for engineers
at all. Others are trying to pirate one or two par-

ticular individuals and the ads are aimed at
those top engineers only. Many average engi-
neers never even get an acknowledgment of their
answer to such ads.

Probably the most despicable practice is the
running of recruitment advertisements to im-
press Wall Street. Back in the mid-fifties, when
the financial community was enamored of tech-
nology, some money men evaluated the growth
potential of companies by measuring the amount
of recruiting the companies were doing. The
bigger the ads, the better the potential. Today,
most Wall Streeters no longer have a warm feel-
ing for technologically based companies—the re-
sult of having been burned by investments that
never paid off in new companies that ran on
advanced technology—Dbut some companies still
place big recrnitment advertisements to offset
bad news in their annual financial reports.

Almost as contemptible is the company that
advertises for a specialist with skills so narrow
that he would have to be working only for a
competitor doing the same limited work of the
advertiser.

The hiring of the limited specialist stultifies
companies that need to diversify and expand.
What’s more, it upsets the engineer employment
market. Specialists who were hired six years
ago were laid off two years ago. The experts
being hired today are likely to be on employ-
ment agency lists in 1970 when companies will
be looking for experts with different specialties.

Because companies demand narrow specializa-
tion, and engineers have tried to oblige by build-
ing up expertise in some strangely narrow areas,
companies that discover they need engineers
with broad experience cannot find them. One
general manager of a microcircuit plant com-
plained that he had been looking for 11 good
engineers for almost a year without success. He
added derisively, “We see a hundred humpty-
dumpties a weck, but not one good man with
fundamental experience and creative ability.”

A reader, commenting on the story on employ-
ment in the December 27 issue (p. 34), summed
up the situation nicely. He wrote, “I wonder how
a prospective employer can expect an engineer
to have a specific rare skill when needed. Such
a man can only come from a competitive com-
pany in the same field. The help-wanted ads
have increased, but the answers to an honest
letter seeking employment are zero. Employ-
ment agencies appear to be useless unless you
have a very specific skill, recently developed,
and seek more money in the same field in a job
a thousand miles away. I wonder if personnel
managers actnally know what they need.”

If they did, the electronics industry would
change its approach to recruiting,
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The Remarkable New Line of
Clifton MOTORS and TACHOMETERS
is important to YOU!

CONTROL
HAR
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In this new line of motors and tachometers, Clifton has
avercometo a significantdegree, many limitations inherent
in current servo motor designs.

For instance, the incompatibility of efficiency and a
linear speed torque curve plagues servo motor users. We
have designed a motor which will minimize this conflict,
Efficency has been improved by factors as large as 40%
at no expense to speed torque linearity. Thus Clifton
motors can give you: more torque for the same power
input or same torque with less power consumption;
better theoretical acceleration; a cooler more reliable
motor with high capacity for being ‘“over-driven’ if nec-
essary. These improvements have been achieved without
degeneration of air gap or single phasing considerations.

Response time is another important area of improvement
in our motors. Certain of our units are specially designed
to reduce inertia and increase torque, thereby offering:
decreased dead zone, increased slew rate, reduced
velocity error,

A further refinement in our servo motors is: lower and
more uniform starting voltages with levels as low as 1% of
control phase voltage. This, of course, increases the
dynamic range of a servo system.

In addition, our servo motors and tachometers are using
less heat vulnerable materials such as: improved high
temperature resistant magnetic wire; improved lubricant;
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improved slotinsulation; welded leads;flanged and shield-
ed bearings; glass to metal seals, and high temperature
resistant impregnation. As a result our motors can with-
stand temperatures considerablyabove the standard 125°C.,

Motor Rate Tachometers

Because of the improved torque fo inertia designs men-
tioned previously, no generator is necessary in situations
where inherent self damping is sufficient. Smaller gen-
erators with less output, less length and less power
consumption can now be used when needed. Synchro
length full drag cup motor tachometers are now possible—
a great saving in size and weight over the present long,
heavy units,

In adcifion to a wide variety of off-the-shelf units, we
custom design servo motors and tachometers with special
requirements of torque, inertia, and temperature resist-
ance.Weareeagerto serve your standard or customneeds.
Clifton Precision Products, Division of Litton Industries,
Clifton Heights, Pa., and Colorada Springs, Colo.

C CLIFTON

PRECISION PRODUCTS
DIVISION OF LITTON iINDUSTRIES
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RCA testing
silicon on sapphire
for microwave IC’s

Printed circuit
patent suits
win new life

Harvard, MIT
scientists push
radio observatory

A new twist
for laser beams

Electronics Newsletter

January 24, 1966

A 500-megacycle linear-amplifier integrated circuit—using silicon on
sapphire—is being built by the Radio Corp. of America to demonstrate
the feasibility of silicon-on-sapphire construction for microwave inte-
grated circuits.

RCA recently built a silicon-on-sapphire IC that is a two-transistor
linear-amplifier capable of operating from 100 cycles per second to 4.2
Mec. The power gain for the circuit at 4.2 Mc is 23 decibels. The work was
done for the Air Force. Both transistors are insulated-gate field-effect
types. The thin-film resistors are chrome vanadium. Lanthanum titanate
was used for the capacitors.

Two U.S. courts have allowed Technograph, Inc., to pursue the multi-
million-dollar patent-infringement suits it has been waging for years
over printed circuits. The company—through an Austrian-born engineer,
Paul Eisler—holds patents which claim invention of printed circuits.
Technograph seeks at least $20 million from about 60 electronics com-
panies and “many millions” from the U.S. government.

On Jan. 14 the Court of Claims in Washington ruled that Technograph
could sue the government for royalties on circuit boards made by gov-
ernment contractors. Earlier, a Chicago appeals court ordered trial of
suits against five private companies.

Eleven patents are at issue in the government suit—including two
expired Eisler patents and one still in effect that covers electroplated cir-
cuit boards and multilayer boards. One of the other patents opens another
area of battle and could move the patent fighting into the integrated-
circuit area; it claims to cover etched thin-film circuits, a basic IC process.

Since 1959, Technograph has received over $1.5 million in royalties.

A committee of scientists from Harvard and the Massachusetts Institute
of Technology has requested government funds to study construction in
New England of the world’s largest radio astronomy observatory [Elec-
tronics, June 15, 1964, p. 27].

The group has asked the National Science Foundation to pay for an
engineering-design study of a radio-radar astronomy observatory with a
fully steerable antenna 300 to 500 feet in diameter.

The largest steerable U.S. dish is the 140-foot one at Green Bank, Va.

A scientist at the Radio Corp. of America has evidence that an analog
of the Hall effect might be used to modulate and amplify laser beams.
Kern Chang was able to change the polarity of laser radiation passing
through gallium arsenide by applying a d-c magnetic field to the GaAs.
The work was done under an Air Force Cambridge Research Laboratories
contract.

The linearly polarized, 3.39-micron output from a helium-neon laser
was trained on a wafer of the semiconductor material. When a pulsed
d-c magnetic field—aligned perpendicularly to the light's polarization
—was applied, the light transmitted through the wafer was twisted and
it became nonpolarized and more intense.

Chang is now using a d-c electric field instead of a d-c magnetic field
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R&D funds shift
as time sharing
gets Pentagon nod

Philco buys GMe
in surprise move

Computer-on-slice
project to start

Top brass changes
at Stewart-Warner
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to induce this effect. If the same effect can be achieved with an electric
field, some of the energy from the field would be transferred to the light
frequency, making modulation and amplification possible.

The Advanced Research Project Agency (ARPA), which is chartered as
the Pentagon’s research and development unit, is now beginning to steer
some of the computer R&D funding away from time sharing and toward
other areas: parallel processing 