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GRB874 Coaxial Connectors
are good for pulses

GR874 Coaxial Connectors are wide-bandwidth,
low-reflection devices that are made-to-order for
fast-rise-time, high-frequency pulse systems. VSWR
is less than 1.02 up to 7 GHz, less than 1.08 to 9
GHz for the rigid air-line locking version, which
means that these connectors pass pulses faithfully
without ringing or deterioration of rise/fall times.

The GR874 is a versatile coaxial system with a
wide variety of elements and components . . . power
dividers, air lines, trombones, tees, elbows, pads,
terminations, adaptors, etc.

The GR874 offers high performance at low cost . . .
price of a basic GR874 Coaxial Connector is $2.25,
and purchases in quantity yield discounts.

The GR874 saves setup time . . . it is both a her-
maphroditic (no male or female versions) and quick-
connect/ -disconnect connector.

BOSTON « NEW YORK « CHICAGO « PHILAOELPHIA « WASHINGTON, 0.C.
SYRACUSE « OALLAS « SAN FRANCISCO « LOS ANGELES « ORLANOO
CLEVELANO « TORONTO « MONTREAL

BOURNE ENO, ENGLANO ZURICH, SWITZERLANO

Here is an example of how GR874 Coaxial elements can
be used to produce bursts of high-rep-rate pulses with a
low-frequency, fractional-nanosecond pulse generator.

TYPE 874-TPD/-TPOL TYPE 874-TPD/-TPDL

TYPE 874-G6
2Xx ATTENl{ATDR
d8

(2 REQUIRED)

TYPE 874-G14 TYPE 874-GI10
5X ATTENUATOR | ATTENUATOR
(14 d8) (10¢8)
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The cascaded GR874-TPD Power Dividers first reproduce the
original pulse many times and, later, recombine the individually
delayed signals into a higher-rep-rate pulse burst. Rep rates up
to several hundred MHz can be obtained by this technique.

GR874 Air Lines can be used to provide small delays (up to
1 ns). GR874 Attenuators can be used when compensatory
reductions in amplitude are required (the GR874-TPD Power
Divider has a port-to-port insertion loss of 6 dB).

GENERAL RADIO

WEST CONCORD, MASSACHUSETTS
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2010 seies | Zotoseies | 2015 Series ™ | 2017 Seces If you have a data acquisition application, just call your
(economy) | (noise rejection) | (speed, accuracy) |(readoutin engr unitsy | Hewlett-Packard field engineer for a solution. . . from a
I ) P ; data sheet. Dymec Division offers 32 basic configurations
5 e 2013 AD |10 100 2010A. B.E.H | 1o i |8 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-
! 13 | F C.D.F C.D.F, ) neering)—and the economy of “off-the-shelf” delivery is
[ passed along to you.
30 s (fitter) I inf. 2 The four basic lines of systems are briefly specified in
2 — 1 the chart. They differ primarily in the basic measuring
- - instrument, and each series offers a wide variety of meas-
1. 10, 100, 1000 V. fs 10 uring parameters and an equally wide assortment of
1 recorded outputs, including printed paper tape, perfor-
f v | ated tape, punched card, magnetic tape and typewritten
d| 10 4V with 2 fier 0 a | | record
% For accurate measurement of fow-level signals, espe-
1 cially in the presence of noise problems, look at tre 2010
1.7 (4 dgits) 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 with the 2017 Series
Complete information is available (on data sheets) from
your Hewlett-Packard field engineer. Or write Hewlett-
1 Packard, Dymec Division, 395 Page Mill Road, Pzlo Alto
[ | s $2.200 |  California 94306, Tel. (415) 326-1755; Europe: 54 Route
des Acacias, Geneva.
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Data subject to change without notice, Prices f.0.b. factory.
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414A AUTOVOLTMETER
7/ MEWLETT FPACKARD @

voC COM OHMS

FUNCTION

voC 1 OHMS

A DC VOLT-OHMMETER WITH
NO RANGE SWITCH!

More time saved—Put an end to tedious, time-consum-
ing manual range switching with the new Hewlett-
Packard 414A Autovoltmeter. Just touch and read...
range and polarity change automatically. You read
range and polarity on the digital readout above the
analog meter.

More accuracy—And the analog meter lets you meas-
ure =5 mv to 1500 v full scale, 12 ranges, with an
accuracy of =0.5% of full scale +0.5% of reading; 5
ohms to 1.5 megohms, 12 ranges, accuracy 1% of
reading £0.5% of full scale.

All this for just $650/

More uses—The 414A is the world’s first “touch-and-
read’” analog volt-ohmmeter with accuracy anywhere
approaching what you require for trouble shooting,
tweaking, peaking and nulling, probing a circuit with-
out a schematic. Use it for maintenance testing, on
the production line, in the lab.

In the dc voltage function you simply touch the point
to be measured and in less than 300 msec read the
range and poiarity on the digital display and the precise
dc measurement on the individually calibrated, mirror-
backed taut-band meter. Automatic ranges are selected
and displayed for resistance measurements, too.

2 Circle 2 on reader service card

More noise rejection—Ranges also can be selected and
held manually, and a Down Range control feature lets
you drop to the next lower range merely by pushing
a front-panel button.

Input resistance is 10 megohms on the 5 and 15 mv
ranges, 100 megohms on 50 mv range and above. The
414A is insensitive to 60 cps signals with peak value
less than 7 times the full-scale dc level of range in use
in “Hold" position (rejection is 20% of reading when
using Auto-ranging).

To get the true significance of this automatic instru-
ment, you need to see it perform on your bench. Call
your Hewlett-Packard field engineer for that convincing
demonstration. Or write for complete information to
Hewlett-Packard, Palo Alto, Calif. 94304, Tel. (415)
326-7000; Europe: 54 Route des Acacias, Geneva.

Data subject to change without notice. Price f.0.b. factory.
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An extra measure of quality
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1033

Electronics | September 5, 1966



[ ]
Electronics remosie

News Features
Probing the News

129 War on radio-frequency interference
135 The best of Tiros and Nimbus
139 Turning night into day

Electronics Review

29 Space electronics: Lunar traffic jam
30 Apolloin November? . ..
... Gemini in September
30 Military electronics: Ground bugs
31 Outdoor advertising
32 Optoelectronics: Photon finish
34 Computers: Circuit on display
36 Instrumentation: Look sharp
38 Manufacturing: Plastic bandwagon
40 Advanced technology: Power from
plasma
41 Electronic notes

Electronics Abroad

197 International: Pulse-train lullaby;
Space team

198 Japan: Characters galore;
Typhoon chaser

199 Great Britain: Heads up

200 Red China: No threat yet

200 Around the world

Departments
4 Readers Comment
8 People
14 Meetings
16 Meeting Preview
23 Editorial

25 Electronics Newsletter
63 Washington Newsletter
147 New Products
188 New Books
190 Technical Abstracts
192 New Literature

fitle 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.

Design theory

Computers

Circuit design

Reference sheet

Computers

Industrial
electronics

78

89

95

101

105

115

Technical Articles

l. Design

Scattering parameters speed design of high-
frequency transistor circuits

At frequencies where h, y or z parameters
fail, this new technique simplifies transis-
tor circuit design

Fritz Weinert, Hewlett-Packard Co.

Sense amplifier fits any memory
General-purpose integrated circuit can be
used with most coincident-current memories
Brant Johnson, Sylvania Electric Products, Inc

Designer's casebook

® Square-law detector has 40-db dynamic
range

® Transistors replace diodes in milliohm-
meter circuit

= No pulse-forming network in scr trigger
generator

® Scr bridge inverter eliminates transformers

1. Applications

Graphs reveal reasons for high cost of
maintenance

Chart pinpoints costly trouble spots in
avionics maintenance procedures

G.W. Corley and H. Faecher, Westinghouse
Defense and Space Center

Divic gives answers to complex navigation
questions

Skillful blending of digital and differential
processing avoids need for large memory
Joseph A. Parini, Lear Siegler, Inc.

Pumping new life into ruby lasers

New pumping system and low-cost flashtube
make lasers a practical production tool
Dieter Roess and Guenter Zeidler, Siemens &
Halske AG
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Readers Comment

Modern marvel

To the Editor:

F.J. Wilkerson is incorrect in as-
suming that the size of an object
determines its cost or value [May
16, p. 4]. Time was when hearing
aids were less expensive than they
are at present, and they were a lot
bigger then, too—almost as big as
the color tv set to which he refers.

Now the hearing aid industry has
produced a marvel of electronics,
an intricately designed and assem-
bled unit that fills in the tonal gaps
of human hearing loss, and con-
sequently, fills in the gaps in
human lives where otherwise, great
emotional and psychological loss
might occur.

A hearing aid is truly a bargain
at any cost.

John Kojis
President
Hearing Aid Industry Conference,
Inc.
Chicago, 111

An extra ground

To the Editor:

In reading the article “Improv-
ing the performance of multipur-
pose 1C’s with feedback” [June 27,
p. 701, T came upon one circuit that
seems to be wrong. On page 73 is a
schematie for an exclusive OR gate.
With the base of Qy at ground po-
tential, the base resistor would not
be in the circuit.

Marvin Lee Nolan
U.S. Navy
Charleston, S.C.

v Reader Nolan is right; an extra
ground symbol crept in,

Foreign engineer's lament

To the Editor:

It seems evident that the present
demand for engineers in the United
States exceeds the supply [“Re-
cruiting at IEEE,” April 14, p. 46].
One of the few countries in the
world with a surplus of cngineers
is Norway, where a sizeable propor-
tion of graduates have to emigrate
to obtain a job. Although a few
U.S. firms have tried to recruit en-
gineers from Norway, with some
success, the engincers who most

Electronics | September 5, 1966



RESISTORS FOR PERSPICACIOUS DESIGN ENGINEERS

FILMISTOR®
PRECISION
METAL-FILM
RESISTORS

“90,

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 offer extend-
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 MQ. Filmistor
Metal-Film Resistors arc
now the ideal sclection
for “tight-spot™ applica-
tions in high-impedance
circuits, ficlkd-eftect tran-
sistor circuits, etc.

Other key features are
+1¢ resistance  toler-
ance, low and controlled
temperature coethcients,
low inherent noise level,
negligible coeflicient 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
unusua! stability and re-
liability.

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

Their tough silicone
coating, with closely
matched expansion co-
cfficient, 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
WIREWOUND
RESISTORS

Crwas
o
(=
e .
-l

Axial-lead resistors avail-
able in ratings from 1 to
11 watts, with resistance
tolerances to +19%. Non-
inductive windings avail-
able to +29 tolerance.

All  welded cnd-cap
construction sccurely an-
chors leads to resistor
body. Vitreous coating
and ceramic base have
closcly matched expan-
sion coefticients.

Write for Engincering
Bulletins 7410D, 7411 A

Tab-terminal Blue
Jacket Resistors can be
had in a wide sclection
of ratings from 5 to 218
watts, with sevecral ter-
minal styles to meet
specific needs.

Tab-terminal as well
as axial-lead Blue Jack-
cts can be furnished to
meet the requirements
of MIL-R-26C.

Write for Engincering

Bulletins 74008, 7401

KOOLOIIM®
CERAMIC-SHELL
POWER WIREWOUND
RESISTORS

-
(e

Koolohm Resistors are
furnished in axial-lead,
axial-tab, and radial-tab
styles, in a broad range
of ratings from 2 10 120
watts. Both standard and
non-inductive  windings
are available.

Exclusive ceramic-in-
sulated resistance wire
permits  “‘short-proof™
multilayer windings on a
special
core for higher resistance
values. The tough non-
porous ceramic shell pro-
vides complete moisture
protection and electrical
insulation, Koolohmscan
be mounted in direct
contact with chassis or
“ive' components.

Axial-lead Koolohm
Resistors to MIL-R-26C
are available in MIL
styles RWSS5 and RWS56.

Write for Bulletins

7300, 7305, 7310

ceramic  center |

STACKOHM®
POWER
WIREWOUAD
RESISTORS

,Tcs.-. s

Sprague Stackohm Re-
sistors are especially de-
signed for equipment
which requires power
wirewound resistors of
minimum height. Their
flat  sithouette 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 ele-
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 cnamel are
closely matched for co-
cihicient of expansion.

Stackohm Resistors are
available in both 10-watt
and 20-watt ratings, and
can be furnished with
resistance tolerances as
close as 19, . 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.
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CIRCLE 495 CIRCLE 496 CIRCLE 497 CIRCLE 498 CIRCLE 499
SPRAGUE COMPONENTS ®
RESISTORS PULSE TRANSFORMERS CERAMIC.BASE PRINTED NETWORKS p
CAPACITORS INTERFERENCE FILTERS PACKAGED COMPONENT ASSEMBLIES

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

PULSE-FORMING NETWORKS
TOROIDAL INDUCTORS
ELECTRIC WAVE FILTERS

TRANSISTORS
THIN-FILM MICROCIRCUITS
INTEGRATED MICROCIRCUITS

asa:514%

THE MARK OF RELIABILITY

“Sprague’ and @ are registered trademarks of the Sprague Electric Co.
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YOU CAN FIND SOME CIRCUIT PROBLEMS
THESE LAB KITS WON'T HELP YOU SOLVE...

... but it'll take a little imagination

TO ORDER YOUR LAB KIT

contact the factory or call your near-

est Compar office. For complete

technical data, use the magazine
reply card.

UNITRODE: CORPORATION

580 PLEASANT STREET * WATERTOWN, MASS. 02172
TELEPHONE (617) 926-0404

T oy e
Circle 6 on reader service card
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desire to emigrate to the United
States have to struggle through too
many difficulties to get there.

For example, our salary structure
is so low one cannot afford to take
a trip across the Atlantic on the
odd chance of getting a job. Then,
the procedure for obtaining an
entry visa to the U.S. is a long and
tedions one. Without a sponsor or
a job contract, one might not get
an entry visa. Thus we have a
paradox: it is difficult to get a job
without first going to the U.S., but
one might not be able to go to the
U.S. without first having a job.

I suggest that U.S. firms adver-
tise more in the local newspapers,
send their recruiting people to con-
duct interviews in Europe, for
example in Oslo, or invite the can-
didates to interviews in the U.S.
and pay the fares. (It would be
fair, T think, to deduct this from the
salary if the candidate accepted a
job. After all, companies pay fares
from coast-to-coast in the U.S.)

And they should assist the can-
didates with their entry visa ap-
plications.

Kjell Haug
Electrical Engincer
International Telecommunications

Union

Baghdad, Iraq.

Kafka or Koufax?

To the Editor:

Author Wallenstein [June 13, p.
142] is not really offering a solu-
tion to the obsolescence problem
when he suggests broadening of
engincers’ perspective. I believe he
is making the classical error of
assuming that two things which
vary together are cause and ellect,
when in fact they are both func-
tions of some third phenomena.

i— SUBSCRIPTION SERVICE -

Please include an Electronics Magazine address |
| label to insure prompl service whenever you
write us about your subscription.
| Mait to: Fulfillment Manager |
Electronics
P.0. Box 430
| Hightstown, N.J. 08520 |

I To subscribe mail this form with your payment
| and check [ new subscription [(J renew my
| present subscription

I Subscription rates: in the U.S.: 1 year, $6; two ‘
years, $9; three years, $12. Subscription rates |
| for foreign countries available on request
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ATTAEH If you are moving, please let us know

An engineer with a high degree
of intellectual curiosity will dig
through quantities of technical ma-
terial and still have time for Kafka
because he enjoys the stimulation
of a creative mind. If, as a result,
he is technically up-to-date and
can command a high consulting
fee in his senior years, it is because
of this intellectual curiosity, which
has enabled him to take advantage
of his years rather than submitting
to them.

The engineer lacking interest in
the arts would be better advised to
avoid the museums and concert
halls since, lacking this interest, he
will not develop into a better de-
signer but simply hecome bored.

In fact, there has always been
in every profession those with
varying degrees of motivation. Con-
sequently there have been some
who have been current and knowl-
edgeable from the day of gradua-
tion through retirement. Any rap-
idly expanding technology is not
going to change this picture but
will result in higher degrees of
specialization. Those at the top of
their profession. in every profes-
sion, will have a higher degree of
specialization built on a broad
foundation. Those at the other end
of the scale will be poorly moti-
vated, lacking special skills and
having little breadth. The former
doesn’t need to be told to broaden
his outlook because he has been
doing it all his life for the sake of
the intellectual challenge. The lat-
ter is not going to study Taoism be-
cause he is too busy watching the
ball game, which he enjoys.

A. J. DeBerardis
Manager
Quality Assurance and Reliability
Unitrode Corp.
Watertown, Mass.

CHANGE OF ADDRESS

LABEL five weeks before changing your address.
Place magazine address label here, print
HERE your new address below.

s N -
name
address
city state zZip code l

Trygon
RS Series:

G

all-
silicon
power
supplies

for
high-reliability
systems!

71°C without derating, external
heatsinking or forced air—3%2" rack
height—hermetically-sealed rectifi-
ers—temperature stabilized refer-
ence diodes and semiconductors—
computer grade filter capacitors—
all for extreme reliability! Constant
voltage/constant current, with au-
tomatic mode crossover. Eight
models. Write today for complete
specs. Dept. E-30.

POWER SUPPLIES

Roosevelt, L. 1., N.Y. (516) FReeport 8-2800
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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 menin
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
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

8 Circle 8 on reader service card

People

A hole in a laboratory door at the
Raytheon Co.’s research division
in Waltham, Mass., serves as a
reminder of the
gas laser’s rapid
advance in the
last few years
from a low-
power curiosity
to a high-power
“weapon.”” A
central figure in
that technologi-
cal leap—and the researcher whose
laser accidentally drilled the hole
a few years back—will join the
National Aeronautics and Space
Administration this month. Roy
A. Paananen, 46, will head a group
working on molecular lasers at the
space agency’s Electronics Re-
search Center.

New materials. In the space op-
tics laboratory of the Cambridge,
Mass., center, Paananen will ex-
plore molecular lasers for deep-
space communications. These de-
vices, which stimulate coherent
radiation by manipulating the en-
ergy levels of molecules instead of
atoms, include carbon dioxide sys-
tems, the new nitrosyl chloride and
the still newer carbonyl sulfide sys-
tems.

Recent  studies of solar noise
background indicate that lasers
with outputs in the 2- to 5-micron
region are the most promising can-
didates for interplanetary commu-
nications. “There are both atomic
and molecular gases that emit in
that band,” says Paananen, “but
the molecular gases give promise
of higher efficiency.”

Paananen, who moved into laser
development from microwave tube
work, is a native of Michigan and
earned degrees at Michigan State
University and the Massachusetts
Institute of Technology. He was
on the staff of MIT’s Research
Laboratory of Electronics and of
Lincoln Laboratory before joining
Raytheon 13 years ago.

Record holder. In recent years
Paananen has worked with ionized
argon lasers. His 53-watt continu-
ous-wave output stands as the
highest announced to date for ion-
ized argon [Electronics, June 27,
p. 25]. He was also the first to ob-
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200 kW power output

with .7 kW drive from
magnetically beamed
MACHLETT triode

u-3610

GACHLETD

T

e

ML-8618

ML-8618, Machlett's new
magnetically beamed water-
cooled triode, provides high

| power gain, high plate efficiency
and maximum cathode utilization.
Electron trajectory from cathode to
plate is magnetically controlled

to greatly reduce electron
interception by the grid . .. and
therefore decrease grid current and
heating and allow significantly higher
performance levels.

Result: the ML-8618 delivers a typical
200 kW power output with .7 kW

drive as a Class C rf amplifier or
oscillator. As a switch tube in

pulse modulators, it is capable of a
maximum 8 Mw high duty pulse.

For tull operating details,

write to The Machlett Laboratories, Inc.,
Springdale, Conn. 06879,

THE MACHLETT LABORATORIES, INC.
_A SUBSIDIARY O F RAYTHEON COMPANY
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New from Spraguve!

ISOLAYER
DIFFERENTIAL
AMPLIFIERS
WITH
DIELECTRIC
ISOLATION

| ﬁ—ﬁl Vie voltage differential down to 3 mV
T Tight beta matching-Low capacitance

People

tain an ultraviolet output from an
ionized argon c-w laser.

Varian Associates is setting up a
new division to cash in on what
it sees as a booming market for
light - sensing
and light - emit-
ting equipment.
Varian calcu-
lates that the
market is cur-
rently at  $30
million, but that
it will double in
five years, pass-
ing microwave and power grid
tubes in importance. To direct this
new activity in Palo Alto, Calif,,
Varian has lured Vienna-born Wil-
frid F. Niklas from the Zenith
Radio Corp.’s Chicago subsidiary,
the Rauland Corp. [Electronics,
Ang. 8, p. 109].

“Light sensing and emitting” is
Varian’s phrase for photodetectors
and vidicon and orthicon television
camera tubes, cathode-ray tubes,
delay storage tubes and image in-
tensifiers. The company had in-
tended to call the activity “light
sensing and display” when some-
one suggested that an “LSD divi-
sion” might put Varian’s image in
the wrong light.

War and peace. There are rather

AV oo sinenee " e, =T = obvious military advantages in
| 3 ¥ ke un-ahe Ll un-2129 Hb-2121 nsing storage tuybes—for informa-
BVeeo 50V 50v 30V 30V tion retention of bright displays—
and image intensifiers, which con-

hre ek i =0 Y 80 vert an optical signal to electricity,
@1 mA 150 150 100 100 amplify it and reconvert the result

[ Vag, —Va, | 3mV Smv 3mY SmV to light. “Guerrilla warfare has be-

) 2 come so widespread in the past

a| Vae, = Vi, | 5 uv/°C 10 wV/°C 5uVv/°C 10 uv/°C 20 years that night surveillance de-
C. 20F 20F 2pF 20F vices for the battlefield are more

2] and more important,” says Niklas.
There are also applications in plant
security and, according to Niklas,
even in navigation. He suggests
that an image intensification sys-
tem might make it possible to do
away with automobile headlights.

In medicine, where so much ac-
tivity in electronics is directed to-
day, Niklas wants to do more work
with X-rays and nuclear techniques.
He predicts great opportunities for
light-sensing and emitting equip-
ment.

.Sprugue EI;ctfic also makes uﬂ Bro*(l(i‘. Iilﬂu_e- of sfundurﬂ diﬂefentiul
amplifiers, pairs, quads, and Darlington amplifiers

*trademark For complete information, write to Technical Literature Service,

Spragve Electric Co., 35 Marshall St., North Adams, Mass. 01247

SPRAGUE COMPONENTS

TRANSISTORS
CAPACITORS

RESISTORS

INTEGRATED CIRCUITS
THIN-FILM MICROCIRCUITS
INTERFERENCE FILTERS
433-6124R1

PACKAGED COMPONENT ASSEMBLIES
FUNCTIONAL DIGITAL CIRCUITS
MAGNETIC COMPONENTS

PULSE TRANSFORMERS
CERAMIC-BASE PRINTED NETWORKS
PULSE-FORMING NETWORKS

SPRAGUE

THE MARK OF RELIABILITY

"Sprague’ and @ are registered trademarks of the Sprague Electnic Co.
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Sorensen DCR Series now with temperature capahility to 71°C,

orensen Wide Rang
Power Supplies

to 20 kW.

Sorensen’s wide range DCR Series has been up-dated and
improved. What's new about the DCR's? They are now 100%
silicon; ambient temperature capability is now to 71°C. -
Four 3-phase models have been added extending power
capability 10 20 kW ; 24 models are now available with ranges
up to 300 volts. « Multiple mode programming—voltage

current/resistance. + Voltage regulation, line and load com
bined, is 2.075% for most models « Constant current range

specifications and conform to proposed NEMA standards. *
Front panel indicator for voltage/current crossover. These
features of the improved DCR (model numbers will have an
"A" suffix} are offered at no increase in price. For DCR details,
or for data on other standard/custom power supplies, AC line
regulators or frequency changers, call your local Sorensen

rep, or write: Raytheon Co., Sorensen Operation, Richards

0 to rated current. « DCR's meet MIL-1-264600 and MIL-1-6181 Avenue, Norwalk, Connecticut 06856. Tel: 203-838-6571.
——— MODEL SELECTION CHART

Voltage Amps. Model Price Amps. Model Price Amps, Model Price Amps. Model Price

0- 20 - 125 DCR 20- 125A $1055 250 DCR 20- 250A %1495 - — — — — ==

0- 40 10 DCR 40- 10A 325 20 DCR 40- 20A 525 35 DCR 40- 35A §$ 710 60 DCR 40-60A  $925

0- 40 125 DCR 40- 125A 13%0 125 DCR 40-125A 1995 500 DCR 40-500A 2950 — — —

0- 60 13 DCR 60- 13A 525 25 DCR 60- 25A 710 40 DCR 60- 40A 900 — — -

0- 80 5 DCR 80- 5A 325 10 DCR 80- 10A 525 18 DCR 80- 18A 710 30 DCR 80-30A 875

0-150 2.5 DCR150- 2.5A 325 5 DCR150- S5A 525 10 DCR 150- 10A 710 15 DCR 150-15A 825

0-300 1.25 DCR 300-1.25A 325 2.5 DCR300- 2.5A 525 5 DCR300- 5A 710 8 DCR 300- 8A 825
Electronics | September 5, 1966 Circle 11 on reader service card 11







The MEM 5021 is a Digital Differential Analyzer Adder Element constructed on @
single monolithic chip utilizing MOS p-channel enhancement mode transistors.
This element when used in conjunction with a dual shift register forms a
complete Digital Differential Analyzer Integrator (DDA) of ternary type. The DDA
is designed to be used in paraliel operation and performs rectangular integration.
The DDA integrator can be used in @ variety of control system applications of to
solve any differential equation. FEATURES:

@ Parallel, ternary integrator usable with any length shift register
m Arbitrary scaling

@ Initial conditions easily inserted

m Biased or unbiased R remainder

m Adders are separate and can be used independently
mIAyIs possible using additional elements

B Inputs protected against static damage

Write for “Application Notes-MOS Integrated Digital Differential Analyzer. n SEHCOHNIETORS

GENERAL INSTRUMENT CDRPDRATIDN

600 West John Street, Hicksville, L. NY

!MOS-MOS-MOS-MOS- mos

Electronics | September 5, 1966
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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
Model 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 l MEASUREMENT AND
Hﬂl] TEST INSTRUMENTATION
JERROLD ELECTRONICS CORPORATION

Government and Industrial Division
Philadelphia, Pa. 19105

14 Circle 14 on reader service card

Meetings

Space Simulation Conference, American
Institute of Aeronautics and
Astronautics, Institute of Environmental
Sciences; Rice Hotel, Houston, Texas,
Sept. 7-9.

International Conference on the
Physics of Semiconductors, Physical
Society of Japan, International Union
of Pure & Applied Physics, Science
Council of Japan; Kyoto Kaikan, Tokyo,
Japan, Sept. 8-13.

International Nuclear Industries Fair,
Swiss Industries Fair; Basel,
Switzerland, Sept. 8-14.

International Conference on
Instrumentation for High Energy
Physics, Internationa!l Union of Pure
& Applied Physics; the Stanford Linear
Accelerator Center, Stanford, Calif.,
Sept. 9-10.

Eastern Convention on Aerospace and
Electronics Systems, |IEEE, Washington
Hilton Hotel, Washington, Sept. 12-14.

Petroleum Industry Conference, 1EEE;
Sheraton-Chicago Hotel, Chicago,
1ll., Sept. 12-14.

Electromagnetic Compatibility
Conference, Society of Automotive
Engineers; Birmingham Airport Motel,
Birmingham, Ala., Sept. 13-14.

Assembly Meeting, Radio Technical
Commission for Aeronautics; Statler-
Hilton Hote!, Washington, Sept. 14-16.

Institute on Modern Solid-State Design
Meeting, National Aeronautics and
Space Administration; University of
Santa Clara, Calif., Sept. 15-16.

Institute on Research Contracting,
the American University, the George
Washington University; Twin Bridges
Marriott Motor Hotel, Washington,
Sept. 19-22.

Conference on Tube Techniques, IEEE;
United Engineering Center Auditorium,
New York, Sept. 20-22.

Broadcast Symposium, 1EEE; Mayflower
Hotel, Washington, Sept. 22-24,

Communication Symposium, |EEE;
Cedar Rapids, lowa, Sept. 23-24.

National Conference on Non-
conventional Energy Conversion, |IEEE;
International Hotel, Los Angeles, Calif.,
Sept. 25-28.

Joint Engineering Management
Conference, IEEE; Statler-Hilton Hotel,
Washington, Sept. 26-27.

Symposium on Gallium Arsenide,
British Institute of Physics, Air Force
Avionics Laboratory and the Physical
Society of England; Reading University,
Berkshire, England, Sept. 26-28.

Intersociety Energy Conversion
Engineering Conference, |EEE;
International Hotel, Los Angeles, Calif.,
Sept. 26-28.

Air Force Science and Engineering
Symposium, Air Force Systems
Command; Arnold Air Force Base
Development Center, Tennessee,
Sept. 27-29.

Instrument Society of America
Conference & Exhibit, Instrument
Society of America; New York Coliseum,
New York, Oct. 24.27.*

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

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

Meeting of Metallurgical Society of
American Institute of Mining,
Metallurgical and Petroleum Engineers;
Sheraton-Chicago, Chicago, lll.,

Oct. 30-Nov. 3.

Technical & Electronic Geramic
Manufacturers Exhibit & Seminar;
New York Trade Show Building,
New York City, Nov. 1-3.

Call for papers

Technical Meeting and Equipment
Exposition, Institute of Environmental
Sciences; Washington, April 10-12.
Oct. 1 is deadline for submitting
papers to technical program com-
mittee, Institute of Environmental
Sciences, 940 East Northwest High-
way, Mount Prospect, Ill. 60056.

International Scientific Radio Union
Meeting, U.S. National Committee of
the International Scientific Radio Un-
ion; Cabana Motor Hotel. Palo Alto,
Calif., Dec. 7-9. Oct. 1 is deadline for
submission of 200-word abstracts to
R.A. Helliwell, Radioscience Labora-
torv, Stanford University, Stanford,

Calif. 94305.

International Conference on Com-
munications, IEEE; Minneapolis,
Minn., June 12-14. Dec. 1 is deadline
for submission of a 50-word abstract
and a 300-word summary to Robert
J. Collins, technical program chair-
man, 1967 ComTech Meeting. depart-
ment of electrical engineering, Uni-
versity of Minnesota, Minneapolis,

Minn. 55455.
* Meeting preview on page 16
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AC metrology will never be the same after
the Fluke 931A, the first true rms differential
voltmeter. Measure the precise rms value of
virtually any waveform within 0.05% from

30 Hz to 50 KHz. Overall frequency response
1s 10 Hz to 1 MHz. Range 1s 0.01 to 1100 volts.
Ten to one crest factor accounts for effects
caused by voltage spikes and pulse trains.
Comes with or without probe. Both line or
combination line/rechargeable battery powered
versions are offered. Base price 1s $895.

Th> new Fluke Model 931 A True RMNS Ditferential Voltmeter vields accurate yms measwnienwnts of anv
waveform which previously could be made only by ac to de comparison with a thermal transte
standard. Other features include high input impedance. in-line digital

readout (lighted decimal ). solid state desizgn, and lirear recorder output

The null meter indicates percent deviation from the dialed voltage.

Ten percent overtanging minimizes range changing. FLU K E
Battery operation gives ideal solation from ground loops.

Model 931 A meets M1L-SPIC shock and vikration requirements,
For complete information. pleasc call your Fluke Sales Engineer or write.

FLUKE « Box 7423, Seattle, Washington 9813! « Phone: (206) 776-1171 « TWX: (910) 449-285C

“




All from Sprague!

3 Case And : Temperature Military Eng.
SPRAGUE TYPE Configuration | Dielectric ange Equivalent Bulle%ln
hermetically-
680P sealed metallized —=55C, no 5
metal-clad | Metfilm* ‘A’ +85C specification | 2650
tubular
film-wrapped metallized
= axial-lead | Metfilm* ‘e | 393G, no 2445
<~ 431 P tubular  i(polyester film) +85C specification
155P molded
1] phenolic metallized —40 C, no 9
156P axial-lead paper +85C specification 030
tubular
hermetically: | metallized | CHOS, CHO9
218P | seaed, | wetlime ® | =55, | Characteristio | 2450A
tubular (polyester film)  4-105C R
l hermetically- metallized
§ 260P sealed Metfilm* 'K’ | —55¢, no 2705
y metal-clad | (polycarbonate! 4105 C specification
tubular film)
hermetically-
@ 121 P sealed metallized —55C, no 22100
) metal-clad paper +125C specification :
tubular 3
hermetically- | metallized
sealed Difilm® —55C, CHO8, CHO9
" 8P metal-clad | (polyester film| 4125 ¢ Characteristic 221D
tubular and paper) | ) ‘
hermetically- ‘
‘ 43P sealed metallized —55C, | no
metal-clad paper +125C specification 2220
“bathtub" case
&3 hermetically- metallized CHS3, CHS54,
144P sealed Difiim® =55 C, CH55 | 2
I - metal-clad | (polyester film +125C Characteristic 221A
“bathtub” case| and paper) N
hermetically-
28 4P sealed metallized —55 C, no
metal-clad paper +105C specification 2222
rectangular casel
hermetically- metallized
283P sealed Difilm® —55C, CH72
metal-clad | (polyester film| ~ 4125¢ | Characteristic| 2223
rectangularcasg  and paper) N
202P | daw
metal case, metallized 0C, no
(energy ceramic paper +40C specification 2148A
{ storage) pillar terminals :

TWELVE OF OUR

MOST POPULAR

METALLIZED CAPACITOR TYPES

*Trademark

For additional information, write Technical Literature Service,
Sprague Electric Company, 35 Marshall St., North Adams, Mass. 01247,
indicating the engineering bulletins in which you are interested.

SPRAGUE COMPONENTS

CAPACITORS PACKAGEO COMPONENT ASSEMBLIES
TRANSISTORS FUNCTIONAL OIGITAL CIRCUITS
RESISTORS MAGNETIC COMPONENTS

THIN-FILM MICROCIRCUITS
INTEGRATEQ CIRCUITS
INTERFERENCE FILTERS

48C-6198

16

PULSE TRANSFORMERS
CERAMIC.BASE PRINTEQ NETWORKS
PULSE-FORMING NETWORKS

SPRAGUE

THE MARK OF RELIABILITY

“Spragus’ and @ are registered trademarks of the Sprague Electric Co.

Meeting preview

Instrumented society

Three talks on the instrumentation
needed in traffic control, pollution
and biomedicine will highlight the
21st annual international confer-
ence and exhibit of the Instrument
Society of America. The meeting
will be held at the Coliscum in New
York City, Oct. 24-27.

These subjects will be pursued in
several of the 38 technical sessions
scheduled. The rest of the sessions
concentrate on instrumentation for
specialized  industrial  problems,
control systems, aerospace applica-
tions and oceanology.

Student project. Electrical engi-
neering students from the Univer-
sitv of Michigan will describe a
proposal to antomate highwavs. As
a class project the students de-
signed a system with magnetic de-
vices buried in the pavement. Un-
der the plan the magnets sense the
presence and speed of vehicles and
pass the information to small com-
puters; the computers then calcu-
late the proper commands to con-
trol the vehicles’ acceleration,
braking and steering. The students
estimate that the system wonld
sharply increase highway capacity
by permitting cars to travel safely,
five feet apart, at speeds up to 70
miles an hour. Aside from the cost
of the antomobile control equip-
ment, the highway installation costs
arc estimated at $50,000 a mile for
intercity highways and about $1
million a mile for intracity roads.

Other sessions. Two sympo-
siums, sponsored by professional
groups within the instrument soci-
ety, will be held concurrently. The
plenary session of the measurement
standards instrumentation sympo-
sium will weigh effects of switching
to the metric system in the United
States. Allen V. Astin, director of
the National Bureau of Standards,
will review the problems U.S. busi-
ness already faces because so many
countries use the metric system.

The second symposium, on phys-
ical and mechanical measurement
instrumentation, will treat the sub-
ject of instrumentation for urban
problems, such as transportation,
water and power supply, air pollu-
tion, waste disposal, fire fighting
and law enforcement.
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That's “testing” backwards. And that's what we do to every Hewlett-
Packard 3439A and 3440A. Test it forwards, backwards, inside and
out. W Here you see it going through complete testing and calibra-
tion after assembly. Every circuit board is checked, and then the
entire instrument is calibrated to be sure it meets specifications.
B But that's just the beginning. From here it goes into a 50°C
»oven” for an overnight cycling. On,
off, on, off, all night long. Then we
recheck it the next day. If any fail-
ures show up, they’re fixed. And the
testing starts all over again. Finished?
Not yet. ll We test it once more at
Quality Assurance before it goesinto
stock. @ We go through a lot of
trouble with your DVM. That's why

r——

b ?

)

3

e

HEWLETT
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you have so little trouble with it. l By the time it leaves our plant,
we have enough faith in each 3439A and 3440A that we're willing
to back it up with a year’s guarantee. Ours is a confidence you don't
find with other manufacturers. But then, they don’t have the 3439A
and 3440A either. W After testing it forwards and backwards, we're
not afraid to get behind it. B The 3439A. Solid state. 4-digit readout.
Manual, automatic and remote rang-
ing. Extra-high sensitivity. Ac/dc
Amandpa- voltage/ current resistance measure-
=~ 'l ments (dc accuracy better than
i . -' ot +0.05% of reading +1 digit). Price,
4 3 =11 $950. The 3440A has BCD output.
>~ Price, $1160. Plug-ins, $40 to $575.
0 :  Data subject to c hange without notice
; Prices f.0.b. factory.

-

LML |

 PACKARD

An extra measure of quality
1889
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We couldn't find these

computer-quality relays on the market.
So we had to design our own.

Here's what they offer you.

IBM Wire Contact Relays—200
million operations at 45¢ per pole

Solderless connections, multiple coils,
compactness and standardized mount-
ings give you lower manufacturing
costs, lower initial product costs, lower
product servicing costs.

Also high operate speed—as fast as 4
ms; fast release time—under 5 ms; ver-
satile contact arrangements—4, 6 and

18 Circle 18 on reader service card

12 PDT, Form C, 4 and 6 PDT latch;
maximum reliability—1 error per over
400 million contact closures at 48 VDC
is attainable; variable coil voltages—
up to 100 VDC.

IBM 12-pole wire contact relays start
at $5.40, 4-poles at $2.90, latch relays
at $8.45 (even less in quantity).

Permissive-Make Relays—high
speed and virtually no bounce

To design this kind of relay, we turned
to a computer for help.

The result was a unique contact
spring configuration as a basis for
assembly — the "’permissive-
make”. Its bounce is less than
50 microseconds. Its speed
is as fast as 2.0 milli-
seconds. What's more,

Typical bounce characteristics
of the IBM permissive-make
relay appear at the right. Time
base is 20 microseconds per
centimeter-amplitude base is
0.5 volts per centimeter.

this relay has an exceptionally long,
adjustment-free life—over 400 million
operations.

Permissive-make relays are well
worth considering for counting, logic
switching, switch registers and timing
circuits.

The cost: $6.50 for 4-pole, Form C
permissive-make relays; $7.75 for the
6-poles. Incidentally, IBM permissive-
make relays minimize maintenance
time and costs. That's because they're
pluggable—just
like our wire
contact
relays.
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Reed Relays—miniaturized
and pluggable too

Newest of the IBM relays, the reed re-
lays are especially suitable for interfac-
ing relay logic and transistor circuitry.

They have an operate time of 1 ms
or less, an operate time variation of
0.5 ms, a release time of 100 micro-
seconds. And, every reed relay is elec-
tronically inspected after assembly to
insure long, trouble-free life.

These miniature relays are available
in1, 2,4 and 6-pole Form A and B con-
figurations; plus various combinations
with either single ordouble coils. Prices
range from $3.00 to $8.55 for Form A
packages (always lower in quantity).

The IBM miniature dry reed switch
serves as the heart of the reed relays,
and is now double plated, rhodium
over gold, to give you low noise char-
acteristics.

They provide long life (up to 125
million operations—mean time to first

Electronics | September 5, 1966

error) and low contact resistance (less

than 100 milliohms throughout life).
For highly consistent performance

we dynamically set the air gap between

the reeds. This means a stable sensi-
tivity of == 7 NI (maximum) in every
reed switch.

For illustrated literature on any of
these products, write: IBM Industrial
Products, 1000 Westchester Avenue,
White Plains, New York 10604,

INDUSTRIAL
PRDDUCTS

Circle 19 on reader service card
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1 LOOK TO THE LEADER
IN INTEGRATED CIRCUITS

TEST THE BEST.._WITH a0l

before you buy...try Il's new

Our proposition is simply this:

We'll give you 50 molded TI integrated circuits with
each order of 1000 units or more placed before No-
vember 1, 1966.

Do anything you like with these samples ... ham-
mer them . . . test to destruction . . . wire into your cir-
cuits . . . soak in boiling water ... compare with any
others. Prove to yourself that they’re best — by test!

Money-back guarantee—If you’re still not convinced
that TI molded integrated circuits do your job better
than any competitive types available, just return the
unused circuits. We'll give you full credit for them.
This offer is good for 60 days from date of any order
placed before November 1, 1966.

Offer includes popular series — Devices included in
this offer are the popular digital circuits from the 930-
type DTL and Series 74 TTL families shown below
right. Series 74 TTL is first choice of many designers
for new equipment. Circuits in this line typically are
48% faster, have 25% higher fan-out and 15% better
noise margin than DTL .. . at competitive prices.

Whether your system design calls for DTL or TTL
circuits, you'll find a wide selection of single and mul-
tiple gates and flip-flops available. With either series,
high-speed logic is now available to you at lower prices
per function than ever before.

Rugged design proved by test — TI molded inte-
grated circuits offer outstanding durability. The rugged,
high-density package is molded from the same encap-
sulant used in millions of SILECT™ transistors and is
backed by over 2,000,000 actual hours of test. Resis-
tance to impact, heat and moisture are further borne
out by successful testing to the following rigorous
schedule: Thermal Shock — MIL Std. 750, Method
1056A; Temperature Cycling — MIL Std. 750, Meth-
od 1051, Moisture Resistance — MIL Std. 202C,
Method 106B, Hydropressure — 3% JOY, 110 PSI
for four hours.

Exclusive features save you money — You realize

big reductions in total manufacturing costs with TI
molded integrated circuits because they are specifically

designed for use in automatic handling, assembly and All these devices are included—
test facilities. Exclusive features such as the positive
index notch, pretinned leads and side-mounted lead Series 74 TTL SN7460N  Dual 4-input expander
design make it possible. Even the cartridge-type ship- e & BOiN0n 95N Oparating Teip, SN7470N; Single-phasc Flip-flop
. . lends itself d e SNZ400N. Quad 2-input NAND Gate SN7472N  Master-slave J-K Flip-flop
ng container lends itself to automated production SNZ41ON  Triple 3-input NAND Gate 930 Type DTL
line use. SM7420N  Dual 4-input NAND Gate 0° to 70°C
. o . SN7430N  3-input NAND Gate SNISS30N  Dual 4 Nand Gate
Fast delivery — Deliveries of TI molded integrated SNT440N  Dual 4-input NAND SNI1583IN  RS/JK Flip-flop
circuits are prompt ... prototype shipments can typi- B Lee t"mmlcr;l“lu)lc : 5:'53321‘4 Dual 4 Buffer
B 3 A . SN7450N  Expandable Dug SNI5833N  Dual 4 Expander
cally be made within days. And TI's high production AND-OR-INVERT Gate  SN15844N  Dual £ Power Gate
rates assure continued availability to meet your most SN745IN  Dual AND-OR-INVERT Gate SNI5845N  RS/JK Flip-flop
critical production schedules. SN7453N  Expandable 2-input 4-wide SNI3846N  Quad 2 Nand Gate
- . . . AND-OR-INVERT Gate SNISS8SON  Pulsed AC Flip-flop
To obtain your 50 free evaluation samples immedi- SN7454N. 2iinput d-wide SN1S8SIN  One Shot
ately, just place your order with any TI sales office or AND-OR-INVERT Gate SNIS862N  Friple 2 Nand Gate

authorized TI distributor.
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FREE SAMPLES FROM T

molded integrated circuits

RESISTS SHOCK ... TI molded
integrated circuits resist impacts that
would smash metal packages and shat-
ter ceramic packages as shown in top
photo. You benefit from fewer failures
in handling accidents and greater reli-
ability in service. The solid molded
construction gives extreme resistance
to acceleration, vibration and shock as
proven in acual test (see opposite page).

SEE THESE TESTS FOR YOURSELF!

]

EASY TO ASSEMBLE ... TI
molded integrated circuits are ideal for
mechanized assembly, including auto-
matic insertion and wave soldering.
Faster. easier handling cuts total man-
ufacturing costs. You realize big sav-
ings because of the in-line rigid lead
pattern and convenient indexing notch.
These features simplify assembly when
compared with transistor-type circular
lead packages.

RESISTS DAMAGE ... You also
realize savings from fewer rejects while
achieving higher end-product quality
because TI molded integrated circuits
have outstanding durability. For in-
stance, they’ll hold up to heat that
would induce failures in many compe-
titive devices. Result: fewer assembly
rejects due to high soldering tempera-
tures.

CALL YOUR Tl SALES ENGINEER

TEXAS INSTRUMENTS

INCORPORATED
13500 N. CENTRAL EXPRESSWAY
P. O. BOX 5012 ¢+ DALLAS 22, TEXAS

SEMICONDUCTOR PLANTS IN BEDFORD, ENGLAND o NICE, FRANCE  FREISING, GERMANY « DALLAS, TEXAS
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And Now, the $10,000 Computer

PDP-8/S: A new high speed general purpose digital computer.
Modular construction for repackaging. Field proven
reliability. 4,096 word core memory. Microsecond
speeds. Complete software including FORTRAN.
Flexibie input/output bus. Deliverabie
90 days ARO. Teletype included.

The single unit price for the PDP-8/S is $10,000, and there
are liberal OEM discounts for multipte units.

Designed to be used in instruments or systems, the PDP-8/S
can be rack mounted or repackaged.

The new PDP-8/S is a close relation of DIGITAL's PDP-8, the most
successful on-line, real time computer in the history of the scientific
community. At a base price of $18,000, more than 500 PDP-8
systems have been sold. Its success results from a design concept
that makes it the most flexible, versatile, adaptable
digital computer ever made.

The PDP-8/S uses the same programs, the same instructions,
the same operations, and the same basic design as the parent
PDP-8. It has the same size memory, is equally expandable,
and indeed, uses the same line of modules and components.

But the PDP-8/S is a bit slower. it takes 32 microseconds to add.
For process control and analysis, you probably won't even notice.

But you'll notice the price.

COMPUTERS - MOQULES

DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts 01754. Telephone: (617) 897-8821 » Cambridge, Mass. « Washington, D. C. « Parsippany, N, J. «
Rochester, N.Y. « Philadeiphia « Huntsville « Orlando « Pittsburgh « Chicago « Denver « Ann Arbor « Los Angeles « Palo Alto » Seattle » Carleton Place and Toronto,

Ont. « Reading, England « Paris, France

Munich and Cologne, Germany « Sydney and West Perth, Australia «+ Moduies distributed also through Allied Radio
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Editorial

Custom IC’s;
a losing game

Apparently integrated circuit makers have ev-
erything going their way: boom business with
rapidly rising sales and unexpected profits.
But in one part of the microcircuit business,
makers are “losing their shirt,” as Robert Noyce,
group vice president of Fairchild Camera & In-
strument describes it. Almost every company is
racking up giant losses in the custom manufac-
turing business—that part of the industry in
which a semiconductor company designs and
tests a special circuit for a particular function
of a specific customer.

So many people in other semiconductor com-
panies are echoing Noyce’s evaluation that a
major upheaval is brewing in the way new
circuits are created.

The semiconductor companies are dropping
their traditional insistence that they should have
all the IC know-how and engincer and build
circuits for customers and prospects. Instead,
the firms want to transfer the design job at
least to their customers’ engincering staffs.

What’s happened is perfectly clear-cut and
painful. A semiconductor firm approaches a po-
tential user and offers to design an IC exclu-
sively for the customer, provided that future
volume production is supplied by the designing
firm. Once the circuit is designed, the semi-
conductor firm has a lock on that customer’s
business. But it rarely works that way. Too
often, the semiconductor firm produces an IC
that just fails to mect the customer’s require-
ments or costs more than anticipated. So the
customer walks away with a sample order of
maybe a hundred circuits and the semicon-
ductor firm painfully swallows an engineering
bill that can run as high as $50,000.

Efforts to remedy the situation haven’t worked
so far. For example, at the Signetics Corp.,
president James Riley has set some stiff cri-
teria for custom work. “We don’t accept a job
unless there is the prospect of producing at
least 25,000 circuits a month for a minimum
of one year,” he says. But Riley grudgingly
admits some jobs have necver gotten to the
production stage even though a volume com-

<«—Circle 22 on reader service card

mitment was made when work started. “The
chances for success on a customer circuit proj-
ect are no better than 50-30,” according to
Steven Levy, manager of operations at Motor-
ola’s integrated circuit department.

The solution the semiconductor companies
would like to see is the acceptance of standard
circuits by users of IC’s. But almost everybody
in the field admits that far too many cus-
tomers will never buy such an idca. Too many
companies feel as Hewlett-Packard Corp. does:
Its proprictary edge comes from having an
unique circuit; that is lost if its equipment is
built with circuits anybody else can buy. At
the Teledyne Corp., a user of IC’s, vicc presi-
dent Teck A. Wilson, also casts a dissenting
vote: “If you standardize on a circuit every-
body can build, you've standardized on what
is obsolete.”

As large scale integration becomes commer-
cially feasible—the next technological advance
in microcircuits—the problem becomes even
worse for semiconductor companies. “Chances
that any other customer could use a large, array
we’ve designed for a specific job are nil,” com-
plained one executive.

Still, the semiconductor companies have about
run out of patience with their big losses in the
custom circuit business. Some plan to make
the customer pay all the design costs, a move
that would at least double the fees charged
for this service. Another step will be to do
more computer-aided design, to reduce the
amount of engineering in a circuit.

Fairchild’s Noyce believes it will be pos-
sible to standardize on a low level of integra-
tion and build in proprietary circuits by in-
genious wiring devised by a computer.

But the answer that is being offered more
and more is to turn the job completely back
to the customer. \What the semiconductor com-
panies want to do is work from a completed
design: prepare the masks and then perform
processing and testing.

Thus, the engineers who build equipment
that uses IC’s will have to know the limitations
and capabilities of integrated circuits. The prob-
lem is complicated because the design con-
straints of any one manufacturer’s IC proc-
essing are different from those of any other.

For the first time a pattern is evolving that
plots how the acceptance of integrated circuits
will affect the structure of the electronics in-
dustry. For a time, many people feared that
the semiconductor companies would dominate
electronics because the maker of the IC was
also the designer. Now it seems clear that
the maker of IC’s will play the role of just an-
other component supplier, albeit a very sophisti-
cated one,
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After careful testing and having already
had units in end-use equipment in the
field we are now ready to announce a
ful line of size 8, 10 & 11 stepper motors
and the controllers that go with them,

Steppers are gaining popularity rapidly
in digital systems pecause of their quick
response, high resolution, and many
other cisiinct advantages over the con-
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TWO PHASES PARALLELED ALTERNATELY

TYPICAL CHARACTER STICS

ventional servo motor.

We'd like to step in te vour stepper
motor picture with Clifton Precision
quality, reliability and application
knowledge.

Clifton Precision Products, Division
of Litton Industries, Clifton Heights, Pa.,
Colorado Springs, Colo. Area 215 622-
1000; TWX 215 623-6068.

PRECISION
PRODUCTS

DIVISION OF LITTOM INDUSTRIES



Los Angeles keeps
IBM computer and
orders another

Comsat’s tests
of time division
complete success

Navy to bounce
signals off moon
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Los Angeles has partially resolved its data-processing dilemma: it’s
decided to keep its International Business Machines Corp. System 360
model 30 even though the computer isn’t yet working at expected speeds.
The city, however, had no other choice; had it sent the troublesome
machine back to IBM, it would have been months before a replacement
computer would have been ready. In deciding to keep the model 30,
Los Angeles went one step further: it committed itself to accept, in addi-
tion, a model 40, scheduled for delivery by Nov. 1 [Electronics, July
11, p. 129].

Los Angeles continues to charge IBM $100 a day because software
delivery has been delayed. And it has agreed to give the company more
time to correct the fault with the data cell drive, which is a bulk-storage
unit that can hold up to 400 million characters on strips of magnetic tape,
kept in compartments, or cells, each containing 200 strips.

The Communications Satellite Corp. last month successfully completed
the first test of time division multiple access with the Early Bird satel-
lite [Electronics, June 27, p. 46]. John Puente, a staff member in
Comsat’s modulation technique department, said, “Tests were abso-
lutely successful in every category—more successful than we
expected.”

Voice and data signals were transmitted between terminals at Andover,
Maine, and Mills Village, Canada. The voice and data were first com-
bined as pulse-code modulation signals. These signals then modulated
carrier frequencies which were time division multiplexed by alternately
stopping and starting the transmission in each terminal.

Puente would not reveal the minimum guard time—which prevents
signal overlapping—used in the experiment, but said that it was much
less than 1 microsecond and that the test equipment was capable of meas-
uring time intervals of 40 nanoseconds.

Comsat now plans to test a 600-channel time-division system.

Tests leading to the first operational use of the moon as a passive satel-
lite to relay microwave Teletype messages in ship-to-shore communica-
tions are scheduled to begin this month, The $1.3-million shipboard sys-
tem, built by the Lockheed Electronics Co., Plainfield, N.]J., uses state-of-
the-art transmission techniques coupled with elaborate aiming equip-
ment to keep the 16-foot dish antenna pointed at the moon while t}}e
ship moves. Ground terminals for artificial satellite communications will
be employed in the test, but Lockheed has a contract to build four ground
terminals for the moon-bounce system. Lockheed is a subsidiary of the
Lockheed Aircraft Corp.

The Navy and Lockheed decline to say how extensively the system
will be used. Several shipboard units are on order, however, and it is
believed that they will be deployed on vessels around the world. The
system is to be operational by 1967. The system can simultaneously
transmit and receive wideband carrier, frequency-shift telegraphy of
76 baud over two Teletype channels or one continuous-wave telegraphy

channel. ' '
The principal advantage in using the moon as a passive reflector is
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O'Neal getting
Pentagon R&D job

Sylvania East
cuts staff

New horizons

Air Force briefings
to forecast needs
for next 5 years

26
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that microwave line-of-sight techniques can overcome conditions in the
atmosphere and ionosphere that interfere with long-range communica-
tion at medium and high frequencies. %

Russell D. O’Neal, a 52-year-old physicist, is being nominated as Assistant
Secretary of the Army for research and development, succeeding Willis
M. Hawkins Jr., who recently resigned to become a vice president of the
Lockheed Aircraft Corp. O'Neal was vice president for engineering and
research at the Bendix Corp. He is a specialist in microwave radar test
equipment, computer design and guided missiles.

The technical employment picture is not all rosy. Sylvania Electronic
Systems East, in Waltham and Needham, Mass., laid off 175 employees
this week because of a lack of work. They include engineers and tech-
nicians in addition to contracts and production personnel. The employ-
ment level there is now at 4,200. Sylvania Electronic Systems has over-
all responsibility for systems management of major Government projects
for the parent company, the General Telephone & Electronics Corp.

While the Eastern operation is cutting back in personnel, the Central
operation, in Buffalo, N.Y., and the Western operation, in Mountain View,
Calif., are recruiting. A Sylvania spokesman says major contracts are “in
the wings.” He describes the cutback as a temporary lull.

The Raytheon Co. moves into a new area of commercial diversification
with the acquisition of the Seismograph Service Corp. of Tulsa, Okla.,
whose major business is exploration for oil and other natural resources.
Raytheon follows such companies as the Ampex Corp. and Teledyne, Inc.,
in entering the seismograph business.

A secret briefing for industry, scheduled Oct. 18 to 20 in Boston, will
spell out what the Air Force will need in command-and-control equip-
ment two to five years from now.

“Industry doesn’t want us to tell it what’s coming the next eight months,
or a year. We'll try to provide a background for planning beyond the
work that is now on their books,” says William |. Sen of the advanced
planning staff at the Electronic Systems Division, Hanscom Field, Mass.
The division and the National Security Industrial Association are cospon-
sors of the meeting. Reports on advanced technology at Rome Air Devel-
opment Center, N.Y., and Wright-Patterson Air Force Base, Ohio, also
will be included.

The information will be aimed at three kinds of company planners:
directors of marketing, systems planning and research and development.
It will include strategic and tactical defense systems, sensors, data proc-
essing, displays and trends in missile range technology. The sessions will
provide more detail than the Defense Department briefings earlier this
year. A subcommittee of the Defense Industry Advisory Committee has
been set up to provide the Pentagon with feedback on the merits of
service briefings of this kind.

Not all the sessions in Boston will be looking ahead. The final one will
be a post mortem on existing systems: it too will be secret.
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Announcing the Brush Mark 250,
first strip chart recorder

for the perfectionists
of the world.

Shown witk 1 uv preamplifier RD 4215.70;
event markers optional

FIRST CLASS
BUSINESS REPLY MAIL PERMIT 2472
NO POSTAGE NECESSARY IF MAILED IN THE UNITED STATES c‘“‘h‘:‘: Wil

CLEVITE CORPORATION

BRUSH INSTRUMENTS DIVISION
3631 PERKINS AVE,
CL=VELAND, OHIO 44114
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Meet the fastest, most accurate
strip chart recorder on record:
The new Brush Mark 250.

When you read about all the features
you'll know why we call it the first
recorder for the perfectionists of the world!

Unmatched frequency response.

Flat to 10 cycles on full 41"
span! Useful responseto 100 cycles.
Nobody has a strip chart recorder in
the same league.

Wide selection of signal condi-

tioners. Choose from 21 inter-
changeable preamps. Use one to-
day; plug in a different one when
your recording requirements
change.

Crisp, clean rectilinear writing.
Patented, pressurized inking sys-
tem puts smudge-proof trace into
the paper not just on it.

Yes!

I'd like to know more about your new Mark 250
[0 Please send chart sample and specifications
[0 Please have your local Sales Engineer phone

Name
Title
Company
Address

City

State

Contactless, non-wearing feed-

back system. Same one used in
our multi-channel Mark 200 re-
corders. (No slide wires!) Accuracy?
Better than 1L%!

Multiple chart speeds. Push-

button choice of twelve . . . from
5 inches/second to 1/10 of an inch/
minute (up to 8 days of continuous
recording).

Portable or Rack mounting. And
either way you get the exclusive
new dual position writing table.

Removable chart paper maga-

zine. Great for desk top record
reviews. Man-sized manual winding
knobs let you roll chart forward and
back. Chart reloading is a cinch.

See what we mean? The Mark 250 is
for the perfectionists of the world.
Ask your Brush Sales Engineer for a
demonstration. Or, write for chart
sample and specifications. Clevite
Corporation, Brush Instruments
Division, 37th & Perkins, Cleveland,
Ohio 44114.

CLEVITE

rush INSTRUMENTS DIVISION

The Brush Mark 250

First recorder for perfectionists

Get details fast! Send this card!
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INNOVATION IS THE PULSE OF PROGRESS

in 1526, Philippus Pa-acelsus, a Ger-
man alchemist and physician, defied
the traditions of the medieval world
by teaching that diseases were spe-
cific entities that coud be cured by
specific remedies. He made such sub-
stances as opium, mercury, lead, sul-
fur, iron, arsenic and copper sulfate
a part of the pharmaccpoeia. He pop-
ularized the use of tirctures 