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Counter doubles as data terminal becomes a universal data terminal
for programmed test systems. As with programmable storage and
a counter, the unit provides all display capability. Features include
conventional counting and timing computingabilityand dual-channel
functions. And in a system, it multiplexing. For details see p.126.




Application #5: mechanical motion

Anyone can sell you a motor. But the
output of a high speed motor usual
ly isn't much use all by itself. That's
why TRW/Globe has spent over 20
years developing total systems which
match motor capabilities precisely
to your needs

At TRW/Globe, we don't trust the
manufacture of the critical mechani-
cal components to other people
componentslikegeartrains, clutches,
brakes. We design and build our

own. We even make our own gears
of high density powdered metal to
assure greater strength, uniformity
and system reliability

TRW/Globe is in the business of
solving problemsin motion. Any kind
of motion: rotary or linear, continu-
ous or intermittent, fast or slow,
movement of gas, liquid or mechan-
ical linkage

Perhaps you have a problem in
mechanical motion which could
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benefit from this kind of insight and
attention to detail. Let TRW/Globe
motor systems engineers have alook
atit

Contact Globe Industries Division
of TRW Inc., 2275 Stanley Ave.,
Dayton, Ohio 45404. Phone (513)
228-3171

TRW



Customize this HP Function Generator
to fit your Measurements

PHASE LOCK
SINGLE &
MULTIPLE

CYCLE

Start with the basic ability of the
HP 3300A Function Generator—add
the capability of its plug-ins—and
you get a function generator that fits
your specific needs. It's equally at
home performing ordinary day-to-
day lab tests or providing a sweeping
signal that can be used to measure
the impedance of an ape’s brain. No
matter what the task, you get the
reliability and accuracy you need to
get the job done.

The HP 3300A Function Generator
gives two simultaneous outputs (sine,
square or triangle) across a fre-
quency range of 0.01 Hz to 100 kHz.
Mix or match your output signals
with individually selectable function
and amplitude controls. Price, $650;
HP 3301A Auxiliary plug-in, $30.

The HP 3302A Trigger / Phase-
Lock plug-in lets you phase-lock any
two functions to an external periodic
signal. Phase can be controlled over
a 360° range. Control single or mul-
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BASIC FUNCTIONS

SWEEP & DC OFFSET

A

tiple bursts with an external signal
or the front panel manual trigger.
Price, $225.

The HP 3304A Sweep/Offset plug-
in provides a linear sweep adjustable
in frequency and width within any
decade over the entire frequency
range. Variable dc offset of =16 Vdc
is provided for each function includ-
ing the internally generated sawtooth
—makes hard-to-get driving func-
tions readily available. Price, $265.

The HP 3305A Sweep plug-in lets
you sweep up to four decades without
switching ranges. It sweeps logarith-
mically in any of three overlapping
ranges for narrow or wide band test-
ing between adjustable start/stop
limits. Use the manual sweep for
close inspection of any portion of
the trace or for accurate frequency
identification.

The 3305A’s continuously adjust-
able sweep time of 0.01 to 100
seconds is slow enough for accurate
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4 DECADE
SWEEP

response testing of high-Q devices
and fast enough for good visual dis-
plays of wide band response. For
ease of automated testing, either the
frequency or the sweep trigger can
be externally controlled. Price, $975.
Get the function generator that
best fits your measurements. Consult
your catalog and order by calling
your nearest HP order desk. For data
sheets, write to Hewlett-Packard,
Palo Alto, California 94304. Europe:
1217 Meyrin-Geneva, Switzerland.

099/15
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New Datapulse 112 gives you higher rep rates (to 125 MHz), faster rise times (1.3ns) and
narrower pulses (to 3ns)—yet it costs you hundreds of dollars less.

What’s more it has all the pulse parameter control you need to test high-speed
circuits: simultaneous ' 5V outputs, single or double pulses, independent dc
offset to ' 2V, widths from 3ns to 5 ms, and delays to 5 ms.

You can control the pulse train with external gating pulses, produce
complementary outputs for duty cycles approaching 100%, set the baseline
at exact ground with a switch, and reduce rep rate to 10 Hz for low-speed testing.

No other high-speed pulser offers so much for just $1595.00. . . and the 112 is
being delivered now. For a demo contact Datapulse Division, Systron-Donner Corporation,
10150 W. Jefferson Blvd., Culver City, Calif. 90230 213-836-6100.

Why buy a high-priced 100 MHZz pulser?
Here’'s 125 MHz for $1595!

NEGATIVE OUTPUT

POSITIVE OUTPUT
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Another first.
One of 135
Systron-Donner
instruments

FAST! f‘""‘\‘ 1.3ns rise.

|<=3ns >|

DATAPULSE

SYSTRON @ DONNER

Electronic counters
Pulse generators
Microwave frequency
indicators
Digital clocks
Memory testers
Digital voltmeters
Time code generators
Data generators

Analog computers
Digital panel meters
Microwave signal
generators
Laboratory magnets
Data acquisition
systems
Microwave test sets
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A new custom logic
element used to cost
about forty thousand
dollars, months of
design and production
time, and endless grief

in debugging and reliability

ELECTRONIC DESIGN
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How about a
thousand
dollars and
we’ll do it from
memory?

Use logic programmed into an ROM (Read Only
Memory) element. With a minimum of time, we can
set up the pattern your logic table dictates and have
your circuits coming down the chute. Costs about a
thousand dollars and there’s every probability your
production run circuits will cost less, too.

ROM elements are far simpler to make than a new,
untried logic design. They’re highly repeatable and
proven reliable. No logic race conditions. All of our
ROM:s will directly interface with TTL or DTL logic.

We’ve got a memorable packet of information for
logic designers. Write or call National Semiconduc-
tor. 2975 San Ysidro Way, Santa Clara, California
95051. (408) 245-4320. TWX: 910-339-9240 Cables:
NATSEMICON

Product Organi-
number® Bits zation Package 100up $

MM520 256 256x1 8pinTO-5 38.00
MM521 1024 256x4 16 pin DIP 45.00

MM522 1024 128x8 24 pin DIP 60.00
or 256 x 4

MM523 2048 256x8 24 pin DIP 96.00
or512 x 4

*__25° to 70°C. Full mil temp also available.

National /MOS
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MOS.

20 standard Philco types
are ready to ship from stock.

Our line of standard production MOS integrated circuits
keeps growing broader every day. From our Lansdale
plant, one of the largest MOS facilities in the country, you
can now get instant delivery of many of the devices that
you’ll need for your next generation designs. For example:

« Shift registers; including the longest (256 bits) and
the fastest (5MHz clock) commercially available in
production quantities.

« Compatible gates, up to 2MHz clock, in a variety of
configurations.

e Binary counters . . . 16-channel sequential/random
access multiplexer . . . 1024-bit dynamic read-only
memory, programmed to your bit pattern; off-the-
shelf model is a sine look-up table.

Many more are being readied for production. When you
want MOS now, we're the people to see. Write or call

MOS Marketing, Philco-Ford Microelectronics Division,
Blue Bell, Pa. 19422. (215) 646-9100.

the better idea people in MOS

PHILCO

Device Description

pL4C07C 7-stage binary counter

pL4CO7AC(1) 7-stage binary counter

pL4G10C Hex 2 input NOR + 2 inverters
PL4G10AC(2) Hex 2 input NOR + 2 inverters
pL4G11C Dual 4 input NOR + dual 5 input NOR
pL4G11AC(2) Dual 4 input NOR + dual 5 input NOR
pL4G12C Dual 9 input NOR

pL4G12AC(2)

Dual 9 input NOR

pL4S16C 16 channel multiplexer
pL5R32C Dual 8/16-bit shift register
pL5R40C Dual 20-bit shift register
pL5R100C Dual 50-bit shift register
pL5R96C Dual 48-bit shift register
pL5R128C Dual 64-bit shift register
pL5R128AC(3) Dual 64-bit shift register
pL5R250C 250-bit shift register

pL5R250AC(3)

250-bit shift register

pL5R256C 256-bit shift register
pL5R256AC(3) 256-bit shift register
pM1024C 1024-bit read-only memory

(1) Clock rate 500KHz (2) Clock rate 2MHz

(3) Clock rate 5SMHz
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FORTHE PRICE OF PAAS\\\,

s 'f ITT s " 4 Last time you ordered TTL circuits, you had to choose
pec‘ v erles 7 between the reliability of ceramic packaging
and the economy of plastic. Now you don't have to make

1 ' ¥ that choi ;
a“d serles 9000 c"'cl“ts aITCT \C/)vliclles:?g?:fceramic dual in-line 7400 series and

9000 series circuits immediately—at a price competitive
with plastic. Ceramic 5400 series circuits are only slightly
higher than their plastic counterparts. These are top quality
circuits, 100% DC and dynamically tested before
shipment. They're mechanically and electrically
compatible with the Series 7400 and Series 9000 circuits
of other manufacturers. Don't make a trade-off between
price and reliability—let your ITT salesman or stocking
distributor show you how to avoid it. ITT Semiconductors
is a Division of International Telephone and Telegraph
Corporation, 3301 Electronics Way, West Palm Beach,
Florida 33407, Phone 305/842-2411.

semiconductors ITT

FACTORIES IN FLORIDA ¢ MASSACHUSETTS e ENGLAND ¢ FRANCE ¢ GERMANY e PORTUGAL e AUSTRALIA
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DC-DC POWER SUPPLY
Model FRI-0015

DC pe p
° POWER
Mode \‘)H Y
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DC-DC POWER SUPPLY
Model FRI-0012-1

input

Qutput 0 t
2432V 20V @ 50mA

s
"‘/;TR’:‘ZA"V 10V @ 100mA
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B ]
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New Isolated Power Supplies

Model FRI-0018 . . . . . . +28 Vdcoutput
Model FRI-0015 . . . . . . +20 Vdcoutput
Model FRI-0014 . . . . . . <15 Vdcoutput
Model FRI-0012-1. . . . . . <10 Vdcoutput

Input voltage: +28 =4 Vdc

Temperature drift: =0.002% /°F from —65°F to
+200°F

Size: 1347 x 1Y x 34"

Plug-in mount

Priced from $110 each

These new instrumentation quality power supplies may be just the references you need for your de-dc
excitation and input/output isolation applications. Highly reliable, they’re not drifters . . . they perform
beautifully over a wide temperature range. Equally important, you can’t match them anywhere at the price.
Other excellent references offered include isolated multiple output power supplies for portable, airborne
and space applications.

FAIRCHILD

A Division of Fairchild Camera & Instrument Corp. C2CON T RO LS
423 National Ave./Mountain View, CA 94040/Ph: (415) 962-2161/TWX: 910-379-6438
Europe: Fairchild Controls, Seestrasse 233, 8700 Kusnacht, Switzerland, (051) 906357




Hart plants

These eight Arrow-




make 157,604 diversified products.

Seven others off-camera
make 49,253 more,

and we helped take the picture.

We’'re in the electrical equipment business—in a big way.

In six nations and three continents; in London, Toronto and Sydney,
Australia, in Mexico City and New Zealand along with plants and subsidiaries
that stretch across the breadth of the continental United States.

We’re busy reaching for perfection, producing the high quality products
that have come to be expected from us. Products like: motor controls,
specialty switches, wiring devices, circuit breakers, power

distribution equipment, enclosed switches and electronic devices.

From everyday electrical needs to the ultra-sophistication demanded of our
space program, the Live Wires at Arrow-Hart are always
looking for a better way to do things.

Now about this fantastic photograph. Whether it's electrical systems for an
Air Force launching pad, intricate subminiature switches for a space
vehicle, or controls for guidance and air conditioning systems,
Arrow-Hart is very much a part of our nation’s space program.

103 HAWTHORN ST.
m[8/8 [ HARTFORD, CONN.

At Arrow-Hart, tomorrow is today. [ﬂ’i’ !' EII( ARROW-HART, INC.
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Move Up To
350 V Plastic

Silicon Power

For Low-Cost
Line-Operation!

Move up to the high-voltage 2N5655-57 series Thermo-
pad* silicon power transistors for your line-operated audio
output amplifiers, low-current, high-voltage converters and
line relays . . . and move weight, size and circuit complexity
out of the “costly” column!

The new family furnishes up to 350 volts of CE sustain-
ing voltage — making step-down transformers and associated
hardware obsolete — with simple rectification the only addi-
tional consideration. In servo amps, for example, you can use
one of these miniature-Thermopad units as direct control for
110-120V servo motors and realize substantial space-saving
bonuses over metal-can counterparts.

In high inductive load switching or where transients and
fault conditions lurk as unseen design elements, you can
expect “hang tough” voltage-handling — in fact, they’re
triple-diffused, affording superior SOA (150V @ 65mA),
switch-rated high frequency and low leakage.

. top Vgo(sus) Tatings make them rugged.
. low V oty makes them efficient.
. Annulart makes them ultra-reliable.
. .. excellent hy; makes them performers.
... 75¢ makes one yours!

And your Motorola distributor will make it to your door
with one of these new, high-dissipation devices, or any of the

others below, right away . . . call him now or write us for
immediate data response! Box 20912, Phoenix 85036.
fr Iceo
hee | Veesat) | @ I @ Vce
Ilc |Vceosus)| @Ic | @lc MHz LA Price
Type | (cont.) v (min) v (min) (max) (100-Up)
2N5655 250 | 30-250| 1.0 10 100 @ 150V $ .75
2N5656 | 0.5A | 300 @ @ @ 100 @ 200V 90
2N5657 350 | 100mA | 100mA | 100mA | 100 @ 250V 1.10

You can step up to HV silicon power for a variety of other demanding
consumer/industrial designs with other recently-introduced types... all
state-of-the-art . . . all from Motorola leadership . . . all to your high-energy
advantage!

Move up with Motorola high voltage silicon power!

Series/Type High-Voltage Highlights
2N5629-34 140V/16A Industrial Economy
MJE340 300V, High Gain Plastic Power
MJ1800 Excellent, 500V/5A Gain Linearity
MJS000 700V/6A Switching

MJ8400 1400V/3A Switching

tAnnular semiconductors patented by Motorola Inc.
*Trademark Motorola Inc.

MOTOROLA

Silicon Power Transistors
~ whene the priceless ingrediont i cane!

W
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gives y

and no one but
Cimron can
make a claim
like that stick

Here’s the first and only 4-digit
instrument that you can take with
you and hook up for full multim-
eter performance anywhere.
Cimron, the Customer Concern
Company, puts your needs first.
That’s why this new Cimron6453
is just one more the competition
will have to catch up with.

You get the most advanced MSI
and IC construction plus a thin
film attenuator ... which, by the

No other multimeter

ou all this

way, eliminates 75% of the nor-
mal calibration requirements.
Single plane Digivac readout
tubes result in the low-
est power consumption
of any digital multim-
eter, and make full-day
battery operation pos-
sible. The same ampli-
fier used in the most
costly instruments pro-
vides an input imped-
ance ten times greater
than any meter in its class.
The basic instrument gives you
5 ranges of DC voltage measure-
ment with 5th digit overrange,
autoranging in all functions, au-
topolarity, and pushbutton selec-
tion. Add remote control, AC,
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resistance, print output and the
8-hour battery pack options, and
you have full remote program-
ming capability any-
where. And it's com-
puter compatible. The
6453 ... just 8 pounds
and 372" x 8"x 12", sells
for only $1,125. A full
multimeter is less than
$1,600. Call us for a
demonstration. Phone
(714) 276-3200 or write
Cimron, Dept. D-110, 1152 Mo-
rena Blvd., San Diego, Cal. 92110.

first name in measurement

CIMRON DIVISION

LEAR SIEGLER, INC.



A Smart Way to Beat Your
Power Supply Size Problem

OUTPUT TERM + (@

MAX. BASE TEmp | =

FUSE INPUT @[ .75 TP Max

e

k \]AMPS

abbott

15" thin, 23" short, yet this converter
produces 1000 volts DC, regulated, from a
battery input of 28 VDC! It weighs less
than 15 ounces. This is only one of our
wide variety of many small light weight
converters, inverters and power supplies —
there are over 3000 models listed in our
newest catalog, including size, weight, and
prices. If you have a size problem, why
not send for an Abbott catalog?

MIL SPEC ENVIRONMENT — All of the power
modules listed in our new catalog have
been designed to meet the severe environ-
mental conditions required by modern
aerospace systems, including MIL-E-
5272C and MIL-E-5400. They are her-
metically sealed and encapsulated in heavy
steel containers. New all silicon units will
operate at 100°C.

Please write for your FREE copy of this new
catalog or see EEM (1968-69 ELECTRONIC
ENGINEERS MASTER Directory), Pages 1727
to 1740.

abbott transistor1

LABORATORIES. INCORPORATED

5200 W. Jefferson Blvd./ Los Angeles 90016
(213) WEbster 6-8185 Cable ABTLABS

RELIABLE — Highest quality components
are used in Abbott power modules to yield
the high MTBF (mean time between fail-
ure) as calculated in the MIL-HDBK-217
handbook. Typical power modules have
over 100,000 hours MTBF — proving that
the quality was built in from the beginning.
WIDE RANGE OF OUTPUTS — Any voltage
from 5 volts DC to 10,000 VDC is avail-
able by selecting the correct model you
need from our catalog with any of a vari-
ety of inputs including:

602 to DC, Regulated

4004 to DC, Regulated

28 VDC to DC, Regulated

28 VDC to 4002, 1¢ or 3¢

60 to 400=0, 1¢ or 3¢

TO: Abbott Transistor Labs., Inc., Dept. 57
5200 West Jefferson Blvd.
Los Angeles, California 90016
Sir:
Please send me your latest catalog on power
supply modules:
NAME DEPT: t=t )
COMPANY
ADDRESS

CITY & STATE

Designer’s
Datehook

OCTOBER 1969 NOVEMBER 1969

Sun| Mon | Tue | Wed| Thu| Fri | Sat e | oo | |Tu:] ad [ TN ) Sat

1

1 2| 3| 4 23|45 8 71 8

5( 6| 7| 8| 9|10(11 9110 (11|12 (13|14 15

12|13 |14 [ 15[ 16| 17| 18 16 (17 [18 |19 (20 [ 21 |22

19|20 (2122|2324 |25 23 |24 |25 |26 (27 |28 |29
26 |27 |28 |29|30| 31 30

For further information on meet-
ings, use Information Retrieval Card.

Oct. 6-8

Canadian Electronics Conference

and Exposition (Toronto) Spon-

sor: IEEE, R. DeBuda, Interna-

tional Electronics Conf., 1819

Yonge St., Toronto 7, Canada
CIRCLE NO. 421

Oct. 13-19
International Astronautical Fed-
eration Congress (New York
City) Sponsor: AIAA, American
Institute of Aeronautics and As-
tronautics, 1290 Avenue of the
Americas, New York, N.Y. 10019
CIRCLE NO. 422

Oct. 21-23
Thermionic Energy Conversion
Conference (Carmel, Calif.) Spon-
sor: IEEE, W. E. Harbaugh, RCA,
Electronic Components, Lancas-
ter, Pa. 17604

CIRCLE NO. 423

Oct. 26-30
Mathematical and Computer Aids
to Design Conference (Anaheim,
Calif.) Sponsor: IEEE, ACM,
SIAM, J. F. Traub, Computing
Science Research Center, Bell
Telephone Laboratories, Murray
Hill, N. J. 07974

CIRCLE NO. 424

Oct. 27-29
Southeastern EMC Symposium
(Atlanta, Ga.) Sponsor: IEEE,
D. Vrooman, P.O. Box 331, Smyr-
na, Ga. 30080

CIRCLE NO. 425

Oct. 27-29

Electronic & Aerospace Systems
Convention (EASCON) (Washing-
ton, D.C.) Sponsor: IEEE, H. P.
Gates, Jr., Sect. of Army for
Southeast Asia Matters, The
Pentagon, Washington, D.C. 20310
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SHIFT REGISTERS, that is — new AMI/MOS Dynamic Shift Registers are
rolling off our expanded production line. For instance, the AMI Dual 100 Bit
Shift plugs into existing systems pin-for-pin. Other family members are just
as shifty, but more lengthy — bit lengths to 1024, plus the “N"-length soon
to be unveiled. The entire family is compatible with TTL, DTL, CCSL logic.
Send for details. Better yet, hop a jet and visit our new MOS facility —
America’s largest.

INFORMATION RETRIEVAL NUMBER 13
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NOW IN PRODUCTION
DYNAMIC
FAMILY
OF SHIFTS

AMERICAN MICRO-SYSTEMS, INC.

3800 Homestead Road, Santa Clara, California 95051

Telephone 408-246-0330, TWX 910-338-0018
CUSTOM & STANDARD MOS ARRAYS/MEMORIES/REGISTERS/LOGIC

15




Number 6 of a Series

Tips on cooling off
hot semiconductors

See how other circuit designers use IERC heat sinks/dissipators to hold
junction temperatures below rated maximums, improve circuit performance and reliability

RO97’s, RO97A’s, X20's (D-Style) and other lead
mounted, low power “plastic” transistors can be
operated at up to 65 % more power with IERC dissi-
pators. They cost only pennies, provide excellent re-
tention in severe environments, reduce failures from
solder heat during assembly. 5 different styles; both
single and dual models.

For low capacitance between transistor and
chassis, use IERC Thermal Links with BeO
washers. BeO has the thermal conductivity
of aluminum, yet cuts capacitance up to
2/3rds. Excellent dissipators and retainers.
Each size fits a complete JEDEC case diam-
eter range for TOS5’s and TO18’s. Dual and
quad models also.

Is yours a special heat problem? Talk to the
thermal specialists at IERC. They have the
problem solving experience to come up with
a practical, low cost solution.

Free 4-page Short Form Catalog.
8| Complete ordering and pricing
‘ information on the world’s
"% broadest line of heat sinks/dissi-

mﬁ pators and retainers for lead and
=== case mounted semiconductors.

Replace elaborate forced air cooling systems for power TO3's, TO66’s, TO15's and other
devices. IERC fluid cooled systems provide up to case-mounted devices can be
1,000 watts of dissipation in less than 45 cu. in. operated with many times more
Parallel or series flow; open or closed loop systems. power when mounted in UP’s.
All standard mounting hole patterns; specials, too. In still air, the staggered fingers
Lengths from 6” to 3’ standard. dissipate by radiation and con-
vection. In forced air, turbulence
moves the air around each finger.
Efficient in any direction. Outper-
forms extrusions dramatically.

Heat Sinks/Dissipators IERC =

INTERNATIONAL ELECTRONIC RESEARCH CORPORATION / A CORPORATE DIVISION OF DYNAMICS CORPORATION OF AMERICA /135 WEST MAGNOLIA AVENUE, BURBANK, CALIFORNIA 91502
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When you're under pressure (8,000 psi) to get facts fast...

bring ERIE in early.

Current
it

ERIE TECHNOLOGICAL PRODUCTS, INC.
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FUNDAMENTALS OF INTEGRATED CIRCUITS
Lothar Stern

A practical guide to integrated circuits — their
theory, manufacture and applications. This
book offers complete discussion of the various
techniques of integrated circuit fabrication
and their strong influence on circuit design
and performance. From a marketing view-
point, it compares the relative qualities of the
numerous IC’'s devised to date in terms of
economics and logistics.

The book covers basic semiconductor prin-
ciples, monolithic integrated circuits, thin-film
circuits and their characteristics, hybrid and
other integrated structures. There is also dis-
cussion of packaging, design and layout prin-
ciples, and LSI. A volume in the Motorola
Series in Solid-State Electronics. 208 pages,
7 x 10, illustrated, cloth cover.

FHB695 ...l $8.95

LEVEL-HEADED LETTERS
Dr. Dugan Laird and Joseph R. Hayes.

Will help the executive to write better letters,
faster. In practical, down-to-earth style, this
book shows how to find the real reasons for
writing; provides a simple plan for organizing
ideas logically and psychologically, and points
out ways to get affirmative responses from
readers. Shows how to avoid cliches, verbiage
and how to inject an: air of informality into
letters. Key feature is the programmed learn-
ing section on painless grammer. 134 pages,

6 x 9.
Paper cover, #5032 $3.50
Cloth cover, #5033 $4.95

PROJECT ESTIMATING BY ENGINEERING
METHODS Paul F. Gallagher.

A practical approach to attaining consistently
accurate estimates by summarizing many
general practices and introducing specific
methods proven valuable in various kinds of
work. Five methods of estimating are dis-
cussed, the fifth of which combines the two
most important developments in the field:
standard hours and the learning curve. To
insure complete understanding, full coverage
is given to construction and use of learning
curves. Nearly 100 pages of learning curve
tables appear in the appendix. 344 pages,
814 x 11, illustrated, cloth cover.

#5018 $15.00

PRACTICAL PA GUIDEBOOK: HOW T
INSTALL, OPERATE AND SERVICE
PUBLIC ADDRESS SYSTEMS

Norman H. Crowhurst

A practical guide covering all aspects of the
subject. The book shows how to select and
install the appropriate equipment, covers
routine operation and maintenance of the
finished system. Special attention is given to
solving the problems encountered in provid-
ing successful service. 136 pp., 6 x 9, illus.,
paper.

#0778 ... $3.95

THEORY AND APPLICATIONS OF TOPOLOGICAL
AND MATRIX METHODS Keats A. Pullen.

The dependence of electrical circuit theory on
topology (theory of line graphs) is of growing
importance because line graphs for networks
represent their flow patterns. Applicaton of
topological methods has lagged behind the
use of matrix methods only because of minor
application problems. This volume resolves
these problems in a logical and understand-
able way. 100 pages, 514 x 814, paper cover.
#0300 . . $2.50

INDUSTRIAL STROBOSCOPY Gilbert Kivenson.

A comprehensive description of the history,
development and use of stroboscopy in indus-
try, commerce and research. Stroboscopy for
analysis and measurement has spread to
many specialized areas of science and engi-
neering, such as high-speed cinematography,
photometry, radiometry, torsional vibration
and other areas. This book discusses the state
of the art today and areas of further usage.
284 pages, 6 x 9, illustrated, cloth cover.

#5045 ... $9.95

DESIGN OF LOW-NOISE TRANSISTOR INPUT
CIRCUITS William A. Rheinfelder.

Design engineers and others interested in low-
noise circuit design will find this book a real
time saver. Gives a multitude of labor saving
graphs and design curves for the practical
circuit designer. Simple derivations of all im-
portant formulas help the reader obtain a
deeper insight into the fundamentals of prac-
tical low-noise design. 128 pages, 6 x 9, illus-
trated, cloth cover.

#5014 $5.50

(HEFERENGESHELF I

WAVEFORM MEASUREMENTS Rufus P. Turner.

Complete how-to information on the various
techniques of electrical waveform measure-
ment—from troubleshooting to signal synthe-
sis. Book details procedures for the isolation
and measurement of a single harmonic from
a multisignal mixture, measurement of total
distortion, calculation of harmonic values
from heights of the wave patterns, etc. 96
pages, 534 x 81, illustrated, paper cover.

#0775 ... $2.95

UNDERSTANDING SILICON
CONTROLLED RECTIFIERS
Saul Heller

A compact, illustrated guide to the capabilities
and operation of the versatile SCR and the
triggering circuits associated with these de-
vices. Throughout the book, schematic dia-
grams illustrate the application of the various
SCR's as static switches, phase-control
switches, inverters, choppers, etc. Emphasis
is placed on choosing the right SCR to do a
given job. 134 pages, 534 x 81, illustrated,
paper cover.

#0782 .

TRANSISTOR AND DIODE NETWORK PROBLEMS
AND SOLUTIONS Harry E. Stockman.

This two-way reference demonstrates the
practical application of theory and serves as
sourcebook of step-by-step mathematical so-
lutions to practical problems. With schematic
situations covering the entire field of tran-
sistor and diode networks, the reader develops
effective techniques by comparing his own
solution methods with the author's. 352
pages, 6 x 9, illustrated.

#5694 ..., . $9.95

TRANSISTOR AND DIODE LABORATORY COURSE
Harry E. Stockman

Structured on engineering concepts and facts,
this new course first provides a groundwork
in transistor technology. Two-part theory view-
points are applied continuously to give the
work an engineering slant. The balance of the
experiments deal with more intricate transis-
tor networks, such as the theory and opera-
tion of multivibrators, and the concept of
parametric action. 128 pages, 714 x 10, illus.
#5671 $3.95

REVIEW ANY OF THESE BOOKS FOR 10 FULL DAYS -FREE!

——————————————————————_———————-——-——————————-—ﬂ

I HAYDEN BOOK COMPANY, INC. 116 W. 14 St., N. Y., N. Y. 10011 I:::“
: Please send me the books circled below, on a 10-day free examina- l
tion. At the end of that time | will remit payment, plus postage, or
I ; Ml Name |
return the books without obligation. l
: 5695 0778 5014 Firm i
5694 5032 0775
1 5671 5033 0782  Address I
| 5018 0300 5045 A _ |
1 City State Zip 1
| O Payment enclosed (Hayden pays postage). Same return privilege. On all overseas orders, payment in U.S. dollars must be enclosed. |
Publisher pays postage with same return privilege. |
| ED-869
L-----_--—-—_—-————_———-—————————————_———-—_—--
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Design your own Decoder-Driver-Display Unit
You can do it with a minimum of devices and a maximum of ease thanks to MSI*. Follow these four steps:

1. Acquire a Fairchild MSI 9317. This device will decode four binary coded
decimal (BCD) lines and convert them into a seven line output suitable for
l I illuminating a seven-segment display unit. The 9317 will drive directly

September, 1969

the segments of the display unit without the need for discrete transistors.

matrix display used for representing the decimal numbers 0to 9. It will
provide you with a visible red numeric readout of high brightness with single
plane, wide angle viewing, and shock resistant, long operating life.

For a booklet describing Monsanto’s MAN-1, circle No. 241,

l 2. Acquire a Monsanto MAN-1. This unit is a solid-state seven-segment

ALPHANUMERIC DISPLAY
MONSANTO MAN-1

3. To properly mount these two devices, acquire two Barnes sockets:

03 P T R e 029-275-11 for the Monsanto unit and 029-275-12 for the Fairchild unit.
2hidl B i i 10 A The Barnes sockets have large tapered lead entrances to facilitate
RANGE SWITCH b S T ek 0L S the insertion of multiple leaded devices as well as having flanges for
oo —q Iy -Dm;w:“m' HS:G_} chassis mounting applications. (They are also available without flanges
_J FAIRCHILD 9317 | for printed circuit boards at same cost.)

,,__P'TTTT T 'T'J 4. Acquire seven Mepco Green Line resistors RN55C1210F. Now you are

LAWP GRO. ready to wire. For full information on complete package circle No. 242.

acn INPUT
*Medium Scale Integration

@ Type No. Prices

Fairchild 1-24 25-99 100+
U6B931751X (Mil. Temp.) 28.00 22.40 18.80

THHHHHHF UBB931759X (Com'l. Temp.) 14.00 11.20 9.40
Monsanto 1-9 10-99 100+
Laaaaa8 MAN-1 48.00 44.00 38,00

BARNES 029-275 Barnes 1-49 50-99 100+
029-275-11 (14-pin) 1.70 1.55 1.40
O 029-275-12 (16-pin) 1.90 1.70 1.55
Mepco
DECODER/DRIVER, FUNCTIONAL DIAGRAM RN55C1210F 12¢ each when ordered with package.

Three more jump aboard Schweber’s Chip Bandwagon

In our June issue we announced the availability of Motorola Zener diode chips from Schweber stock for use primarily
in hybrid circuits. This month Schweber announces three more chip lines which should interest companies with
in-house capabilities in thin and thick film hybrid circuits:

1. Semiconductor & I/C Chips from Union Carbide

Schweber will supply in chip form a broad selection from Union Carbide’s silicon integrated circuits and discrete
semiconductors. Single FETs, dual FETs, monolithic dual bipolar transistors, linear integrated circuits, and MOS
devices are available in chip form. All Union Carbide chips are of silicon epitaxial planar construction. Special chip
carriers enable parameter testing without removal from carrier. Circle No. 243.

2. Ceramic Chip Capacitors from Vitramon

Monolithic ceramic chip capacitors in a capacitance range of 10 to 470,000 pf in ten physical sizes from .050" x .040”
through .220” x .240” are now in Schweber stock. They have noble metal terminations providing a high degree of
solderability. Voltage rating @ 85°C is 100 VDC and @ 125°C is 50 VDC. Temperature range —55°C to + 125°C.
Circle No. 244.

3. Solid Tantalum Chip Capacitors from Kemet

Solid tantalum capacitors in chip form complement ceramic chip capacitors by extending the capacitance range all

the way to 100 uf. Its high volumetric efficiency is an ideal virtue in any application where the name of the

game is microscopic size. Add to this, stable parametric performance and extended storage and operating E
SCHWEBER /
ELECTRONICS

temperature capabilities and you know you have a device that is made for the hybrid field. Circle No. 245.
Latest news on new products and prices from Schweber Electronics, Westbury, N.Y. 11590 (516) 334-7474 . . . Edited by Sam Kass



Sprague Series 54/74 ICs. Illustration: 54/7491 8-Bit Shift Register

More Stuft Inside. Sprague 54/74 arrays.

Design is easier. Package count and costs go down. So buy fewer parts. And make every part count.
Equipment gets smaller, neater, simpler. Simply because Move into MSI. With Sprague Series 54/74 arrays. Get
you get more inside every DIP or flatpack with Sprague the straight answers on complex arrays. Types. Prices.
Series 54/74 arrays. Delivery. Call Sprague now.

’ Decade Counter 54/7490 4-Bit Binary Full Adder 54/7483
| Divide-By-Twelve Counter 54/7492 8-Bit Shift Register 54 /7491

| 4-Bit Binary Counte 54/7493
Sty Lol 247480 BCD Decoder/Driver  54/7441

2-Bit Binary Full Adder 54/7482 Quad Bistable Latch 54/7475

Call Sprague Info-Central (617D 853-5000 extension 5474.

Or call your Sprague industrial distributor. He has spnnc UE

Sprague Series 54 /74 circuits on the shelf. For complete specifications, THE MARK OF RELIABILITY
circle the reader service number below.
INFORMATION RETRIEVAL NUMBER 15
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with problems as confusing as this maze of

The nation

wires in an early New York street scene. p. 25
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Automated laboratory to transmit Antarctic data. p. 36
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. Washington Report, p. 45 ..
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... like more capacitance in alvminum ’lytics?

Get SPRAGUE Type 36D

POWERLYTIC
CAPACITORS

Large cylindrical electrolytic capacitors for use in digital computer

power supplies, industrial control equipment, energy

storage applications, etc. Low impedance construction.

Largest case (3" dia. x 834" high) provides 650,000 uF at 3 volts!
Can be operated at +85 C. Tapped No. 10-32 terminals

simplify filter bank assembly. Available with or without
INFORMATION RETRIEVAL NUMBER 821 outer plastic insulating sleeves.

45¢-9153

...want high volume efficiency in tubular ’lytics?

Use SPRAGUE Type 39D

POWERLYTIC
CAPACITORS

Provide maximum capacitance in smaller cases

with axial leads. No internal riveted or pressure connections.
Welds at critical anode and cathode terminals.

Molded end covers. Life expectancy of 10 years or more

in normal service. Very low effective series
INFORMATION RETRIEVAL NUMBER 822 resistance and leakage current.
45C-9154

For complete technical data on Type 36D Capacitors, write for
Engineering Bulletin 3431C. For information on Type 39D

Capacitors, request Engineering Bulletin 3415. Write to: i
Technical Literature Service, Sprague Electric Co., 347 Marshall
Street, North Adams, Massachusetts 01247,

THE MARK OF RELIABILITY

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

'Sprague’ and '@' are regi of the S| Electric Co.
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FAA takes steps
to automate airways

The Federal Aviation Adminis-
tration is taking the first steps to-
ward getting rid of a bag full of
problems that have plagued the
agency and the nation for a long
time. With new equipment under
contract, it hopes eventually to de-
crease the workload of the long-
suffering and nearly mutinous air
traffic controllers, as well as to
tighten up—with increased safety
—the spacing between aircraft dur-
ing final approach. This would, of
course, cut down landing delays
that have been a growing night-
mare for air travelers and the air-
lines for the past few years.

FAA plans to achieve these im-
provements in two steps:

m It will add at 64 big-city air-
ports data-processing equipment
that will enable controllers to put
tags on all aircraft on the screen
whether the aircraft are equipped
with radar beacons or not.

m It will provide equipment to
patch radar inputs from two or
more ground radars onto one con-
troller’s screen—giving him a mo-
saic picture of a larger area.

At present the only alphanumeric
tags on the controller’s screen are
those automatically generated by
radar beacons. Most commercial
aircraft are equipped with such
beacons, but few business and pri-
vate planes have them. Those with-
out beacons are to the controller
unidentified, hazardous blips on his
screen. He can identify them by
voice interrogation, but without
tagging them alphanumerically he
soon forgets which one is which.

With the new modular unit, he
will interrogate the pilot and then
tell the computer to give the blip
a tag that will follow it wherever
it goes.

Enroute radars now being in-
stalled between airports already
have this capability built in. Un-
fortunately, the data-processing

units used on them are not ade-
quate for the terminal radars be-
cause of the extra load these busier
radars must handle.

Under contract to design these
modular units for the big airports
is the Univac Federal System Div.
of Sperry Rand Corp., St. Paul,
Minn. The initial letter contract to
make a preliminary design amounts
to $85,000. The second phase will
begin by December, 1970, and this
calls for a developmental model—
hardware and software. Phase 3
will be awarded for procurement
of general-purpose components
needed for testing. After this a
production award will be made.

Next, in FAA’s long-awaited im-
provement program, will be a fol-
low-up contract with Univac for
feeding computerized data from
two or more radars to a single TV-
like radar screen. The advantages
of a mosaic picture of this kind
are that the controller gets a view
of a larger hunk of airspace, plus
the assurance of radar coverage by
at least one radar if another one
should fail.

A facility for multiprocessing is
necessary for this operation—that
is, two or more computers are need-
ed to digest and piece together the
mosaic picture. This will entail still
another contract, also with Univac.

World electronics sales
to triple by 1980

The world electronics original
equipment market (EOEM) will
soar to $90-billion by 1980, com-
pared to the $33-billion level for
1967, according to Hugh D. Ken-
nedy, vice president of Ness Inter-
national, Palo Alto, Calif. The non-
U.S. segment will account for
$43-billion in 1980, a sharp in-
crease over the 1967 level of $12-
billion.
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Today exports account for one-
third of the market served by the
U.S. electronics firms; by 1980,
about half of the industries’ out-
put will be slated for overseas
sales.

To illustrate the trend, Kennedy
cited that, during the past three
years, U.S. electronics exports have
grown by 75% with the largest
gains garnered by semiconductors
(142%), computers (122%) and
broadcast equipment (115%).

The U.S. market is expected to
expand from $21-billion to $47-bil-
lion in 1980 with $7-billion for con-
sumer products, $21-billion for
military/NASA and $19-billion for
the industrial market.

Kennedy urged U.S. firms to ex-
pand their overseas marketing hori-
zon beyond Europe and Japan and
to pay particular attention to
small, underdeveloped countries
where electronics would eventually
be in heavy demand.

Automated MOS design
from Collins Radio

Automated MOS design and fab-
rication are now offered by Col-
lins Radio Co., Newport Beach,
Calif. Bob Johnson, vice president
and general manager, has announc-
ed that a Collins customer can now
communicate directly with the Col-
lins automated MOS/LSI design
facility via remotely located com-
puter terminals. Inputs to the sys-
tem can be in the form of logic,

equations or FORTRAN state-
ments.

The customer, Johnson says, in
effect commands Collins’ entire

MOS process during design and
production. His instructions to the
system, called the C-System, may
be input from terminals located in
Collins facilities, or from a termi-
nal installed in his own plant.

Johnson says that Collins’ capa-
bility at present is 100 designs per
month, with turnaround, at a cost
of $8,000 to $12,000 for a sample
quantity. The company can now
turn out 10,000 chips/month, and
expect to increase this capacity to
100,000 chips/month by December,
1969. Chip size can go as large as
160 x 160 mils.

Electrical parameters, logic and
supply levels are all fixed by the
Collins process, although process

2
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types and some functional variables
can be specified by the customer.
The system incorporates logic
simulation, automatic placement,
routing, and interconnect programs
and automatic graphic display of
the array design. Mask generation
is automatic, by means of a com-
puter-controlled variable-aperture
camera.

Federal research funds
may move from campus

Government-supported applied
research, much of it of an electron-
ic nature, may soon begin a drift
away from university campuses,
thanks to the actions of militant
and dissident students. And the
shift may prove a bonanza in the
form of federal research funds for
electronics companies.

So said Charles A. Anderson,
president of Stanford Research In-
stitute, during an address at the
recent WESCON Sponsors Lunch-
eon. But the shift will not be with-
out its unpleasant side effects, says
Anderson.

“_ .. when federal research funds
come into your plants and facilities
you might be well advised to see if
there are militants close behind.
Just as the projects follow the re-
searchers, so the militant students
and their tactics will follow. In
short, gentlemen, your companies
could well be the next targets.”

Based on his experience at Stan-
ford Research Institute, which is
now terminating its long-standing
affiliation with Stanford Universi-
ty as a result of dissident student
activities, Anderson suggested
three basic preparatory steps for
industry management:

® Through your actions and pub-
lic pesture make it quite clear to
those who might be planning har-
assment that you cannot and will
not condone violence, and that you
will not tolerate disruption of your
work. You should make it clear that
when laws are broken the civil
authorities will be asked to take ap-
propriate and swift action so you

22

can go about your business.

m Get the people in your organi-
zation conditioned to the fact that
harrassing tactics from small, well-
organized and tenacious groups
could be forthcoming in your plants
and offices.

m Seek the understanding and
support of groups and individuals
in the communities in which you
operate,

Electron-beam masking
ups yields, cuts costs

Electron-beam mask generation
will eliminate the problems of con-
tact printing, raise yields and cut
costs in IC manufacturing, accord-
ing to Stephen J. Angelo, consult-
ant with Westinghouse Research
Laboratories, Pittsburgh, Pa.

The new process, developed at
Westinghouse with Air Force fund-
ing will avoid the yield losses due
to wafer damage and the low mask
lifetime characteristic of the pres-
ent contact printing methods, ac-
cording to Angelo. IC patterns, in
the new process, are printed direct-
ly on sensitized silicon wafers by
means of electron-beam projection.

Dr. Hugle, president of Hugle
Industries Inc., which participated
in the development and has exclu-
gsive rights to manufacture and
market the system, says, “A nine-
fold reduction in yield losses is
possible by going to the new sys-
tem, and the system can provide
up to an 8.5-to-1 cost advantage.

The electron-beam system is also
said to offer greater potential reso-
lution, by a factor of five, than
optical systems, and a much greater
depth of focus. The high resolution
may result in greater chip complex-
ity. First deliveries of the system
are expected in the last quarter of
1970.

Electronic thermostat
offers portability

For the homeowner or commer-
cial-building owner who thinks he
has everything, a Brooklyn, N.Y.,
laboratory has introduced ‘“the
world’s first wireless, portable elec-
tronic thermostat for central heat-
ing and air-conditioning.”

The thermostat, called Space-

Temp 100, works this way, accord-
ing to an announcement by its de-
veloper, Kimco Laboratories, Inc.:

“It sends an electronic signal to
the responder unit at the furnace
or air-conditioner, commanding it
to produce the exact heat or cool
air required. Then, it automatically
monitors the temperature electron-
ically to make sure it’s continually
on target.”

There are these advantages, the
developer says: The thermostat can
be moved from room to room,
“guaranteeing accurate control of
the temperature wherever it is lo-
cated.” And since it’s all circuitry,
with no moving parts, “it is un-
affected by external factors such
as dirt, dust, moisture and other
afflictions that cause service prob-
lems with conventional thermo-
stats.

Giant telescope to
probe sun’s secrets

Next month on a dry and cloud-
less mountaintop in New Mexico,
Air Force scientists will try out
the most elaborate solar telescope
in the world. With the $3.3-million,
365-foot-high facility they will un-
veil secrets of solar disturbance
that have long fouled up man’s
communications on earth and his
delicate instruments in satellites.
Now it endangers man himself as
he goes farther into space.

Central core of the telescope is a
321-foot cylinder—227 feet of
which is underground—with a
maximum diameter of 10 feet. The
cylinder weighs 250 tons and is
evacuated to 250 torr, a pressure
equivalent to that at an altitude
of 180,000 feet. It is suspended like
a pendulum, floating on a 11-ton
pool of mercury.

The mercury provides a frie-
tion-free bearing for the entire
core assembly, which rotates to
follow the sun at one revolution
per minute.

The telescope contains three
evacuated spectrographs, each 68
feet long with diameters of five
feet.

The telescope is operated by
stored programs in an SDS-Sigma
2 computer.

Air Force Cambridge Research
Laboratory sponsored the develop-
ment of the project.
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Tight thermal tracking. Low drift.
High stability. All essential in cir-
cuits which process matched sig-
nals. They’re yours when you
design with TI dual and matched-
pair transistors.

Use them for high and low cur-
rent applications in your opera-
tional and differential amplifier
designs...as flip-flops, emitter-fol-
lowers, gates and counters in your
switching and logic circuits...and
for audio, compound and pulse am-
plifiers.

From its line of 73 standards and
hundreds of specials, TI has se-
lected 17 dual and matched-pair
transistors that meet the majority
of multi-channel circuit needs.

*tMatched-Pairs
**Trademark of Texas Instruments

Tl Preferred Dual and Matched-Pair Transistors
Type Polarity Package Type Polarity  Package
TIS92* NPN T0-18 SILECT** | 2N2920 NPN 10-77
TIS92M*  NPN TO-18 SILECT** | 2N2977 NPN T0-71
TIS93+t PNP TO-18 SILECT** | 2N2979  NPN T0-71
TIS93Mt  PNP TO-18 SILECT** | 2N3350 PNP 10-77
2N2060  NPN 10-77 2N3680 NPN 10-77
2N2223  NPN 10-77 2N3838  NPN/PNP  FLAT PACK
2N2639  NPN 10-77 2N4854  NPN/PNP  TO-77
2N2642  NPN 10-77 2N5045  N-CH.FET  TO-71
2N2643  NPN 10-77

They’re part of TI’s line of pre-
ferred semiconductors, selected
after months of computer demand
analysis to save you time and
money in specifying discrete de-
vices.

To obtain data and specifications
on preferred dual and matched-

pair transistors, write for TI’s
Preferred Semiconductors and
Components Catalog: Texas In-
struments Incorporated, PO Box
5012, MS 308, Dallas, =
Texas 75222. Or just [7
circle reader service

card number 115.

TEXAS INSTRUMENTS
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BURR-BROWN

RESEARCH CORPORATION

international Airport Industrial Park « Tucson, Arizona 85706
TELEPHONE: 602-294-1431 » TWX: 910-952-1111 « CABLE: BBRCORP

NEW
OPERATIONAL
AMPLIFIERS

M Four new FET input units offering a combina-
tion of 20 or 50 xV/°C voltage drift and 5 or 20
mA output current. Priced from $10.90 in 100
quantity.

B Four new FET input units offering any combina-
tion of the above specifications plus a high CMR
of 94 db. Priced from $16.90 in 100 quantity.

M Four new transistor-input units offering any
combination of 5 or 20 xV/°C voltage drift and 5
or 20 mA output current. Priced from $10.00 in
100 quantity.

B A new high-voltage (=100V) chopper stabilized
unit designed for operation from +60 to +120V
power supplies.

For Details Circie Reader Service No. (221)

Burr-Brown introduced
these new products

at WESCON

Here's your chance to get complete information.

NEW
INSTRUMENTATION
AMPLIFIERS

Two new low-priced instrumen-
tation amplifiers offering
msnu-rnv{nnu

W Voltage drifts of 3 uV/°C AMPLIFIER
and 10 xV/°C.

| 1 to 1000 gain.

B Small encapsulated pack-
ages (1.5” x 1.5” x0.4").

B Priced from $29.90 in 100
quantity.

BURR-BROWN

32644

For Details Circle Reader Service No. (222)

NEW
ACTIVE
FILTERS

A new encapsulated single-tuned bandpass unit
priced at $29.00 in 100 quantity.

A new encapsulated stagger-tuned bandpass unit
priced at $49.00 in 100 quantity.

These are additions to the industry’s most com-
prehensive line of standard, encapsulated active
filter modules . . . all pre-tuned at the factory to
customer requirements.

$29.00 $49.00

For Details Circle Reader Service No. (223)

NEW
MULTIPLIERS

Two new 4-quadrant

units capable of per-
forming multiplica-

tion, division, and Inputs
square-rooting . . .

and of accepting

both differential or single-ended inputs. Both
units have good power supply rejection, high input
impedance and require no external trimming.

M 19 accuracy* unit priced at $49.00 in 100
quantity.

W 29, accuracy* unit priced at $39.00 in 100
quantity.

* % of full scale (MAX) including offset, scale factor (gain) error
and nonlinearity.

Output

For Details Circle Reader Service No. (224)

Operational Amplifiers

Instrumentation Amplifiers

Function Modules
Active Filters
Power Supplies

ELECTRONIC DESIGN 19, September
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NEWS

Dither over data: another
phone system crisis? i

In New York City, telephone is
in trouble and computer companies

predict a breakdown

iy

=833

sEi e

John N. Kessler
News Editor

Telephone systems in urban areas
are in trouble, and the question is:
With the data communications ex-
plosions just beginning, will the
phone company be able to handle
intercity data transmission?

The problem was dramatically
illustrated in New York City re-
cently when an electronic switch-
ing system went “down” three
times for about 50 minutes each.
The response of the public was
immediate: three companies took
ads in The New York Times to
complain about the service and
the city’s Department of Consumer
Affairs says that if customers
don’t get service, they don’t have
to pay their bills.

How do the problems in New
York City relate to computer serv-
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ices? Lewis C. Clapp, president of
Dial Data, Inc., of Englewood,
N.J., told ELECTRONIC DESIGN that
his company ‘“was advised confi-
dentially by people within the
phone company that a serious over-
load problem was developing in
Manhattan and that we should try
to stay out of the area.”

Telephone blackout predicted

Clapp predicts that ‘unless
drastic and dramatic measures are
taken to correct and improve the
situation now, then by 1972 we will
be experiencing national telephone
blackouts.” Dial Data is typical of
the numerous computer design and
consulting firms that use the tele-
phone switched network to trans-
mit data to their customers.

William Quirk, AT&T mar-

1969
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keting director — data communi-
cations, was quoted in The New
York Times (August 20) as saying
that the computer data transmis-
sions over telephone lines now ac-
count for about 3 per cent of all
telephone time consumed in the
United States. “By 1980,” he pre-
dicted, “we figure it will probably
grow to somewhere around 5 per
cent.”

Yet in a recent speech, president
Paul A. Gorman of Western Elec-
tric said that ‘“data information
transmitted in 1980 will equal that
of all voice communications.” Back
in 1967, former AT&T president
F. R. Kappel said, “In a few vear’s
time, data communications will ac-
tually exceed in sheer volume the
communications of speech.” Refer-
ring to that speech, Stanley Damk-
roger, an AT&T assistant vice

o
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president, said, “Some may have
doubted that (Kappel’s) prediction,
but at the rate data communica-
tions is growing in the private line
field this may have happened.”
James M. Freeman, director of
press relations of AT&T, explains
that the Gorman and Kappel esti-
mates of usage have to do with
volume of information, not the
amount of circuits or circuit time.
However, neither Freeman nor
his counterparts at Bell Labora-
tories and at Long Lines could tell
ELECTRONIC DESIGN how much data
is being sent over telephone lines.
The Bell System, it was explained,
has worked hard to make telephone

service able to accommodate both
voice and data. But if such infor-
mation is unavailable can the
phone company be assured it can
handle future data transmission?

Dial Data Inc. estimates that by
1975, more than 30 per cent of the
revenues of the telephone compa-
nies will come from computer-re-
lated data transmission. “Com-
panies such as Dial Data,” says
President Clapp, “provided the
phone companies with detailed pro-
jections going several years into
the future.”

A. D. Little and Stanford Re-
search Institute estimated that by
1975 more than 70 per cent of all
computer use would involve time-
sharing and that this would place
heavy demands on the telephone

&<

Long Lines cable—part of network of 300,000 interstate telephone circuits.
The cost per circuit mile is now down to $12.00.
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system.

In an article in Scientific
American (September, 1966) John
R. Pierce, executive director, re-
search, Communication Sciences
Div. at Bell Telephone Laborato-
ries, charts the growth of inter-
state phone circuits for voice and
non-voice. Back in 1945, the total
number of all interstate circuits
totaled about 10,000 with 1000 for
facsimile, TV and data. But ac-
cording to Pierce, non-voice cir-
cuits “are expected to exceed mes-
sage circuits next year (1967).”

By 1970, Pierce forecast there
will be nearly 600,000 circuits for
the Long Lines Co. (a division of
AT&T) and that conventional tele-
phone messages should constitute
about one-third of the total use.

Data transmission over the tele-
phone network is a particularly
touchy subject because the hear-
ings now before the FCC will de-
termine who will carry data in the
future. And AT&T lost an impor-
tant decision when the FCC voted
to permit a small independent
company, Microwaves Communica-
tions, Inc., of Washington, D.C., to
set up a private- line point-to-point
microwave link between St. Louis
and Chicago. (See ED 18, Sept. 1,
1969, p. 21.)

There are 150 time-sharing com-
puter companies in the U. S., and
their number is growing, partic-
ularly in urban areas like New
York, Boston, Atlanta and Detroit.

The complaint is cost

A major complaint of these com-
panies is costs. Martin Cooper-
stein, executive vice president of
Data Architects, Inc. of Waltham,
Mass., says that the cost of data
Communication where telephone
lines are 90 miles or more exceeds
the cost of computer service itself.

Cooperstein contends that “cer-
tain remote-access computer bus-
inesses are not coming into being
because of communications costs.”

What are the costs to those com-
panies? The same as the costs to
everybody else. But the difference
is that most telephone customers
use their phones relatively infre-
quently. A computer expert says
that the call volume from computer
companies is 100 to 1000 times
greater than from individual tele-
phone customers or businesses.

ELECTRONIC DESIGN 19, September 13, 1969



Four ways
(o Improve your

memory:

1 Improve your computer’s memory with Linear Circuit 525. It's the
o one, the only high-speed core memory sense amplifier of its type
that lets you set the threshold internally. (Or externally; take your pick.)
More unforgettable features: 1) uncertainty range, =4mV; 2) propaga-
tion delay, 30 ns: 3) low power consumption; 110mW: 4) high common
mode range: +4.5V —3.5V.
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2 Improve your computer’s memory with Linear Circuit 511. This
e one’s a versatile transistor array. It's also a pre-amp — with DC
characteristics that are 50 to 100% better than competing devices! Other
memorable points: 1) low offset voltage =2mV; 2) low offset current; 3)
single power supply: 4) AGC capability.

ol s]
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3 Improve your computer’s memory with Linear Circuit 526 — the
o high-speed comparator that’s beyond compare! (Do you know of
another comparator with a propagation delay of 30 ns?) Other features
to remember: 1) operates from =5V supplies; 2) overdrive recovery,
20 ns; 3) fanout of 10; 4) high gain operation: 5) output compatible with
DCL, DTL and TTL.
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4 Improve your computer’s memory with Linear Circut 5733. It’s
o the video amplifier that operates over — are you ready? — 120 MHz
band width! Differential in/differential out with minimal phase distor-
tion, too. And as a pre-amp in computer applications, don’t forget: 1)
10 ns rise time; 2) fixed gains of 10, 100, 400 available (variable between
10 and 400 with a single, external resistor); 3) internally compensated
(no external frequency compensation components required.)
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P We almost forgot: all four of these monolithic linear circuits
. e are available right now —in production quantities. So are all
the specs, facts, figures. Send for them today — before you forget!

netics [sl

Signetics Corporation /811 E. Arques Ave g Sunnyvale, California 94086 /A subsidiary of Corning Glass Works
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When Southern Bell requested
an increase in rates because the
message volume from computer
companies used up a large number
of its trunks in the Atlanta area,
the regulatory commissioner asked
the phone company to expand its
flat-rate calling area. When the
phone company complied, the com-
puter companies increased in num-
ber.

Computer companies are con-
cerned over the possibility of a
rate increase that would apply to
them because their holding times
are supposed to be longer than
other customers. “Actually,” says
Clapp, “the average holding times
for computer traffic have been
dropping steadily over the last two
years.”

In many remote computer in-
quiries over the telephone line, a
data customer wants to find a
specific fact, such as a credit bal-
ance for an account. In such cases,
says, Clapp, the holding time is
much less than that for normal
voice use.

Clapp says that in some areas
the telephone company has reques-

ted a 50 percent increase in rates
for computer time-sharing custo-
mers. But a spokesman for New
Jersey Bell says he has heard of
no such plans and in fact took the
position that if rates went up for
the computer companies they would
be singled out unfairly.

The Bell System is not engi-
neered for all its phones to be in
use 24 hours a day. But to make
best use of communication chan-
nels this is just what a company
should do, especially where there
is a flat fee for service. Cooper-
stein says, “If we buy higher cost
services we’d like to share the cost
of the services with other people,
but this is restricted. This poses
a problem because we can’t make
100 per cent use of these channels.”

Another complaint of the com-
puter companies is the modem used
to couple computers and terminals
to the telephone network. Lewis
Clapp of Dial Data says, “This de-
vice costs a user about $25 a
month. The unit probably doesn’t
cost more than $100 to manufac-

ture. Our average computers use
40 lines. This means we have to

rent 40 of these modems a month.”
There are other ways to couple
to the telephone network. Acoustic

+

Master control center for New York Telephone Co.'s electronic switching

system, one of five in the city. It handles 40,000 calls an hour and serves

about 10,000 telephone customers.
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couplers have been on the market
for several years. These units cost
between $200 and $400 a piece. Ac-
cording to Clapp, their biggest ad-
vantage is economy and portability.
And they can be purchased off the
shelf.

Charles Carter, engineering dir-
ector-methods, at Long Lines, says
that the increasing use of custo-
mer-provided modems “is compli-
cating our line testing.” The Bell
System is required to service such
equipment, but customers are still
accustomed to going to Ma Bell to
help them out.

Politics may be another factor
affecting telephone service, Clapp
says that “Ninety per cent of all
time-sharing users use the Tele-
type. But the FCC is exerting
pressure on the phone company to
sell its TWX service to Western
Union. Consequently, the phone
company is not interested in in-

vesting in teletypewriter equip-
ment.”

Carter of Long Lines, while
agreeing that ‘“the Bell System

does have a limited line of data
terminals — all manufactured by
Teletype — also points out that
a new printer has been developed.
It is called Data Speed and oper-
ates at 1050 words a minute, with
transmission between paper tape
and paper tape. Carter says a
printer for this system will soon
be available, and it will print at
the 1050 rate. This Inktronic sys-
tem squirts jets of ink at the paper
and deflects each droplet electron-
ically.

Slow processing of orders is an-
other complaint from the computer
companies. But a spokesman for
New Jersey Bell points out that
it’s difficult to get sufficient lead
time to provide telephone equip-
ment and switching facilities for
new companies. ‘“This is increas-
ingly true,” he says, “of -time
shared computer companies that
often operate secretively and jump
into an area to get a specific group
of customers. And they use phone
lines at a very heavy rate.”

New Jersey Bell says that only
about 1 per cent of its telephone
usage is for non-voice. But this
usage is not evenly spread out.
“It’s a small percentage, but when
demands increase in localized areas,
there is a capacity problem, par-
ticularly when we have a little lead

ELECTRONIC DESIGN 19, September 13, 1969



Introducing

the PZ Zener

The new fused-in-glass

1 watt zener...

Typical Unitrode fused-in-glass
stability and high-performance at
the price of an ordinary device

Order your free samples today

Fills the bill from 400 mw thru 1 watt
Voltages from 6.8 to 200 V

8 millisecond surges to 30 watts
Low reverse current — to 500 nA

Weighs less than 1/, gram

or solders are used

A quarter the size of a conventional 1 watt

No plastics, epoxies, silicones, oxides, gases,

580 Pleasant St., Watertown, Mass. 02172 « (617) 926-0404

UNIT D

TOUGH AS ALL GET-OUT FROM THE INSIDE OUT

With the silicon die
metallurgically bonded
between terminal pins of
the same thermal
coefficient, the hard glass
sleeve is fused to the

entire outer silicon surface.
Result — a voidless,
monolithic structure.

2. Call your nearest Compar office.

INFORMATION RETRIEVAL NUMBER 17
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‘ ®

HARD GLASS FUSED
TO SILICON SURFACE

PINS METALLURGICALLY
BONDED DIRECTLY TO SILICON

3. Call your nearest Daniel & Co. office.
4. Check off the magazine Reply Card number.

4 EASY WAYS TO GET FREE SAMPLES AND SPECS
1. Call Bud Anderson COLLECT, at (617) 926-0404.
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time to anticipate the needs of
these companies.”
Phone company sees no problem
In considering Clapp’s prediction
of a telephone blackout, an AT&T
spokesman said that during the
great northeast power failure in
1965, it was Ma Bell who supplied
all her vital services. In testify-
ing before the Public Service Com-
mission, William G. Sharwell, New
York Telephone vice president said,
“There never has been, nor are we
now faced with, a massive com-
munications failure of wide-scale
telephone network breakdown.”
But the telephone system is an
entity that is sympathetic to every
part of it. “If one city is in
trouble,” says Carter, “you feel it
throughout the network.” An or-
ganization at Long Lines has been
set up especially to handle sudden
overloads or catastrophic failures

caused, for example, by Hurricane
Camille.

In situations where telephone
plant has been damaged, “the gen-
eral bogey,” says Carter, “is to
get the first master group (600
lines) working within 10 minutes.
This is the objective we have set
for ourselves, and we aim to lower
that bogey.”

There are eight Long Lines res-
toration control centers in the U.S.
These are the extensions of the
network management group. Each
center has a preplanned routine for
restoring service in the fastest pos-
sible way. This system is manu-
ally operated and attended now,
but Long Lines has plans for a
computer system that would speed
up restoration service for a mas-
ter group to about three minutes,
says Carter.

Long Lines now has about 300,-
000 circuits for handling inter-
state telephone traffic. In 1968,
it added 9000 circuits. This year,

Radio relay tower for Bell's TH3 microwave system. TH3 transmits 10,800
simultaneous telephone conversations.
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it will add 25,000. And there are
new transmission systems that will
greatly augment present facilities.

The newest coaxial cable — L4
— carries 32,000 lines. This is
more circuit capacity than the en-
tire Long Lines network in 1959.
By 1973, it will have installed be-
tween Pittsburgh and St. Louis an
improved coax — L5 — that can
handle 90,000 circuits. The field
trial for this cable will begin in
New Jersey next year.

Carter says that millimeter-wave
transmission systems won’t be
ready or required for use until
about 1978. But Long Lines has
a trial program set for a milli-
meter-wave system between Net-
cong and Chester, N.J., for 1974.
It lies along the Boston-Philadel-
phia route so that it can be placed
into service at a later time. Milli-
meter waveguides will have a ca-
pacity of about 250,000 lines, ac-
cording to Carter. The system will
be digital; it will transmit 64,000
bits per second for every one of
its voice channels.

Circuit costs dropping

In recent testimony to the FCC,
Long Lines indicated that 75 per
cent of the circuits it will have
in operation in 1980 have yet to
be built. And while Long Lines’
total plant investment is now about
$5 billion, the increase over the
years ‘will not be proportionate.
The costs per circuit mile have
been decreasing rapidly. Carter
says that the cost per circuit mile
is now about $12. Part of the rea-
son is that Long Lines has a pro-
gram of retrofitting installed facil-
ities to increase system capacity.

In the area of switching, Carter
expects to see a brand-new elec-
tronic switching system. “It will
probably be called TESS — the
total ESS,” and it will handle from
10,000 to 30,000 circuits.

AT&T and Long Lines with
Comsat have presented to the FCC
a plan for a multipurpose domestic
satellite system. This would inter-
mix space communications with
present ground facilities. But the
domestic satellites system — what
Carter calls “an electro-political
question” — is still up in the air.

Why can’t I make a trouble-free
long-distance call? “That’s a local
exchange problem,” says Carter =um
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Breakthrough For Automation!

A COMPLETE, LOW-COST AUTOMATION SOLUTION

If you need an OEM computer for your next automation
product, General Automation has the complete, low-cost
solution . . . pre-engineered and ready to install. .. and
that includes all the computers, interfaces, software and
services.

Our SPC-12 automation computer offers you new levels of
computer value and reliability . . . it's specifically designed
to work in industrial environments. The SPC-12 plugs in
and works, the first time, and keeps on working. Hundreds
are on the job working.

And to add even more value to your product, our unique
family of mini-controllers tie the SPC-12 directly to

GENERAL AUTOMATION, INC.

Automation Products Division

machines, devices, communications networks, sensors and
instruments, eliminating excessive and redundant electron-
ics. Your products can serve more markets.

If you require software or services our Automation
Sciences Division will provide you with complete software
programs and technological services to get your product
to the market faster.

Put this complete low-cost automation computer in your
product today for only $5000.00 . . . and much less in OEM
quantities. You'll be surprised just how easy it is. Call or
write today, there’s a General Automation office near you.

706 West Katella, Orange, Calif. (714) 633-1091, TWX 910-593-1601

Sales Offices: Waltham, Mass. (617) 899-6170 ® New Rochelle, N.Y. (914) 235.9300 e Silver Spring, Md. (301) 593-6010 ® King of Prussia, Pa. (215) 265-6525 e Atlanta, Ga. (404)
261-6203, 261-6204 e Cleveland, O. (216) 351-2275 e Des Plaines, Ill. (312) 298-4650 ® Dallas, Tex. (214) 358-0271 ® Los Altos, Calif. (415) 941-5966 e Orange, Calif. (714) 639-3791
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Search for downed pilots made easier

Air Force and Army testing more sensitive
direction finders and improved homing beacons

David N. Kaye
West Coast Editor

The Air Force and the Army are
both testing ways to improve their
methods of locating pilots who are
shot down,

All pilots in combat carry radio
homing beacons in their emergency
kits  but, according to the Air
Force, they only bring a rescue

aircraft within a mile of the down-

ed man. (The Army claims its
rescue aircraft do a little better.)
Then, the rescue pilot has to search
by eye. If the stranded pilot is
wounded or concealed by high
grass, he might not be found.

The Air Force hopes to remedy
this by installing more sensitive
airborne direction finders in its
aircraft. Air Force engineers are
evaluating one now produced by
Cubic Corp., San Diego, Calif. It
is called the ELF (for electronic
location finder) by the company,
and is designated AN/ARD-21
(XAI) by the military. The de-
vice is being tested by the Limited
War Office, Aeronautical Systems
Div., Wright-Patterson Air Force
Base, Ohio.

Four antennas get signals

The system consists of four flat
spiral antennas that mount on the
bottom of a helicopter and a 6 X
7 % 10-inch receiver-processor that
mounts inside. The antennas,
which weigh about 20 pounds, have
beam widths of 120 degrees. Ac-
cording to Wayne Taylor, Cubic’s
project engineer, “The side beam
width is necessary in order for the
helicopter to detect a signal re-

gardless of where the downed
pilot is.”

During a rescue mission, the
antennas receive signals trans-

mitted by a pocket-sized radio car-
ried by all airmen. The phase dif-
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ference between the signals re-
ceived by two of the antennas gives
the X coordinate of the airman’s
position and the phase difference
between the signals received by the
other two antennas gives the Y
coordinate.

The receiver-processor translates
the phase information into a
standard localizer display of the
type carried in most rescue heli-
copters. The display consists of a
circle and two cross-hairs. When
the circle is centered over the junc-
tion of the cross-hairs, the heli-
copter is right over the target.

Sling cuts through foliage

After locating the downed air-
man with the ELF system, a 250-
foot rescue sling that will cut
through dense foliage is lowered
to the ground. Taylor says that
“at an altitude of 200 feet, ELF
will allow the sling to be dropped
less than 10 feet from the target.”

Four, flat, spiral antennas, with beam
widths of 120 degrees, will lead
rescue aircraft to downed pilot’s
radio homing beacon. Maximum er-
ror is 3 degrees.

At any altitude, the maximum er-
ror in location is about 3 degrees.

ELF can find a target, regard-
less of the type of modulation on
the transmitter. “An early prob-
lem in the development of ELF,”
says Taylor, “ was what to do when
the helicopter tilted, or did not re-
main stable. The solution is to feed
back gyro information to the proc-
essor, which automatically adjusts
the pilot’s display to correct for
the tilt:*

With an all-weather capability,
ELF functions in darkness, fog,
rain, over water and heavily wood-
ed or rough terrain with a high
degree or accuracy.

“During the hovering period,”
says Taylor, “when pickup is being
executed, the ELF system cannot
be jammed by other nearby radio
beacons.”

Army tests rescue beacon

The Army is also looking for
ways to upgrade its airborne di-
rection finders. But its first goal
is to add channels to the rescue
beacon so that more aircraft will
be able to hear its signal.

The radio beacon it uses now
sends out a distress call on vhf/fm
only, which limits its reception to
Army aircraft. A new beacon be-
ing tested also transmits — as well
as receives—on uhf/am, the band
used by Air Force and Navy air-
craft. Its range is 10 miles.

The Army wants to improve this
range as well as the homing ac-
curacy of the airborne equipment.

Designated AN/URC-68, the
beacon being tested was developed
by the Magnavox Co., Fort Wayne,
Ind., under the technical direction
of the Avionies Laboratory of the
Army Electronics Command, Fort
Monmouth, N, J.

The radio is undergoing environ-
mental and electromagnetic com-
patibility tests at the Electronic
Proving Ground, Fort Huachuca,
Ariz. um
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Integrated
Gircuit

How SUHL ICs keep track of trains.

Automatic car identification system uses 28 different varieties

of SUHL TTL integrated circuits.

By 1970, every freight car in the
United States will be carrying a label
similar to that shown at the lower right.
It’s all part of an automatic car identi-
fication system called KarTrak*. The
KarTrak ACI system was designed and
developed by Sylvania and has been
adopted for use by the Association of
American Railroads.

Heart of the KarTrak ACI system is
an electronic scanner that reads the col-
or coded strips on the label. The basic
decoder unit utilizes 9 integrated cir-
cuit boards each containing 40 SUHL
*Trade Mark

TTL packages for a total of 360 inte-
grated circuits. The decoder section
processes the information from the
labels as they are scanned on a passing
train. This data includes identification
of the owning railroad, and the car num-
ber. Other information such as car
weight can also be included.

The SUHL integrated circuits have
to work in an extreme environment.
The trackside scanning units are placed
in open areas all over the United States
and have to bear the heat of summer

as well as the cold of winter. No special
precautions were taken with the SUHL
circuits. They are all standard off-the-
shelf units. In addition to the basic de-
coder section, SUHL circuits are used
in other portions of the system. A mes-
sage generator that gives information
on complete trains uses 60 SUHL TTL
integrated circuits. A core memory
storage section uses 360 SUHL TTL

circuits.
Also available are five communica-
tions interface options, only one of
conlinued next page

This issue
In capsuie

IC Types
Now we have total TTL capability.

LSl
The Unicell approach to large-
scale integration.

Hybrid Circuits
Hybrid shift register has many
advantages.

IC Applications
Up-down counters run at speeds
up to 20 MHz.
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Isylithic beamlead ICs rival
discrete components.
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mean?




SG-190 triple 3-input NAND/NOR gate.

which is used at a time in a given system. Each interface
unit consists of three circuit cards containing 40 SUHL
ICs for a total of 120 circuits per system.

A read-only memory is also available as an option. This
unit converts numeric input to alphanumeric output infor-
mation. The read-only memory is made up of four circuit
cards, each carrying 25 SUHL TTL ICs.

One of the main reasons that SUHL IC logic was selec-
ted for the KarTrak ACI system is the large numbers of
logic forms available in the family. SUHL logic has the
broadest line in the industry. More than 28 different types
of SUHL circuits are used in the KarTrak ACI system.

This wide range of device types enabled the design en-
gineers to tailor the system to the optimum configuration.
Package count was kept to a minimum and actual design
was simplified. CIRCLE NUMBER 300
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How the KarTrak ACI system works.

The KarTrak car label is made up of a series of colored
strips of retroreflective material. The strips are arranged
one on top of the other in a color sequence. Each strip is
divided into two parts whose colors represent discrete
numbers to the trackside scanner.

The KarTrak scanner is mounted alongside the railroad
track. When a train passes, light from a 9,000 Watt xenon
lamp scans the side of the train. Light from the label is
reflected back into the scanner where it passes through
a partially silvered mirror. From here the light is focused
through a lens to create an image of the label. The image
is transmitted through a slit plate to a dichroic mirror. At
this point the light is optically filtered into two broad spec-
tra defined as red and blue. Here, photomultipliers
change the optical signals into coded electrical pulses for
input to the decoder.

Now we have total TTL capability.

Addition of two new TTL product lines makes Sylvania’s TTL the broadest and

most diversified line available anywhere.

In today’s highly selective integrated circuit market, TTL
is the most popular digital logic form. And there are good
reasons why. These reasons include a superior speed/power
product, high noise immunity and the wide variety of
functions available.

Sylvania pioneered the shift to TTL over five years ago
with the introduction of SUHL (Sylvania Universal High-
level Logic) integrated circuits. These products proved
the superiority and practicality of the TTL technology.

Since then, the SUHL I and SUHL II families have been

constantly expanded as Sylvania continues to lead the way
in TTL. A wide range of monolithic functional arrays have
also been introduced to further enhance the line.

Now we’ve added two complete new lines of TTL logic
to our constantly growing family. These new lines give you
the widest choice of TTL circuits available anywhere. Now
you can fill all of your TTL needs from a single reliable
source—Sylvania.

CIRCLE NUMBER 301



Sylvania TTL integrated Circuits

Function

Dual 4-Input NAND/NOR Gate

Single 8-Input NAND/NOR Gate

Expandable Single 8-Input NAND/NOR Gate
Dual 4-Input Positive NAND Buffer

Quad 2-Input NAND/NOR Gate

Triple 2-Input Bus Driver

Triple 3-Input NAND/NOR Gate

Expandable 4 Wide 2-Input AND-OR Invert Gate
4 Wide 2-Input AND-OR Invert Gate

Dual 2 Wide 2-Input AND-OR Invert Gate

Exclusive OR with Complement
Expandable Triple 3-Input OR Gate
Expandable Dual 4-Input OR Gate
Quad 2-Input Lamp Driver

Quad 2-Input Positive NOR Gate
Hex 1-Input Inverter

Dual Pulse Shaper/Delay AND Gate
Dual 4-Input AND-OR Gate

Dual 4-Input AND Expander

Quad 2-Input OR Expander

Dual 4-Input OR Expander

Expandable Dual 2 Wide 2-Input AND-OR Invert Gate
Single Phase SRT Flip Flop

J-K Flip Flop (AND Inputs)

J-K Flip Flop (OR Inputs)

Dual D Flip Flop

Dual 35 MHz Flip Flop (Separate Clock)

Dual 35 MHz Flip Flop (Common Clock)

J-K Master Slave Flip Flop

Dual J-K Master Slave w/Clear

SUHL |

SG40, 41, 42, 43
SG60, 61, 62, 63
5G120, 121, 122, 123
SG130, 131,132, 133
SG140, 141, 142, 143
SG160, 161, 162, 163
SG190, 191, 192, 193
SG50, 51, 52, 53

S$G70,71,72,73

SG90, 91, 92, 93
SG100, 101, 102, 103
SG110, 111,112, 113
SG351, 353
$G330,:331, 332, 333
SG370, 371, 372, 373
SG80, 81, 82, 83
SG280, 281, 282, 283
SG180, 181, 182, 183
SG150, 151, 152, 153

SG170, 171, 172, 173

SF30, 31, 32,33
SF50, 51, 52, 53
SF60, 61, 62, 63
SF80, 81, 82, 83
SF100, 101, 102, 103
SF110,111, 112,113

SUHL 1
SG240, 241, 242, 243

S$G260, 261, 262, 263

SG200, 201, 202, 203
SG220, ?

SG320,

SG250,

321,322, 323

251, 252, 253

S$G310,311, 312, 313

SG300, 301, 302, 303

SG210, 211, 212, 213
SG340, 341, 342, 343
SG380, 381, 382, 383

S$G230, 231, 232, 233

SG270, 271, 272, 273

SF200, 201, 202, 203
SF210, 211; 212; 213
SF90, 91, 92, 93

SF120, 121, 1-

SF130, 131, 132, 133

SM-120 parity generator/checker.

5400/7400
SG5420, SG7420

SG5430, SG7430

SG5440, SG7440

SG7400

SG5400,

SG5410, SG74
SG5453, SG7453

SG5454, SG7454

SG5451, SG7451

SG5401, SG7401

SF5474, SF7474

7400N

CRTADNN
5G7420N

SG7430N

SG7440N

SG7400N

SG7410N
SG7453N

Q(

SG7451N

NI A \\I
/400

SG7450N
SF7474N

SF7473N

Pin Basing
Available Packages

SUHL I

&

ICNCHCNCHCEINC]
CRCRCRERERERE

Flat Pack
Plug In

SUHL 11

AAANERA

Flat Pack
Plug In

HEEREED

Flat Pack

NARFAERLA

7400N

OECRERERERCRE!

Plug In




The Unicell approach
fo large-scale
integration.

Basic cellular method gives a
high degree of flexibility to
design of LSI circuits.

Our research into large-scale integra-
tion has centered on a method of realiz-
ing arrays of a complexity of from 50
to 150 gates while retaining the design
flexibility usually associated with less
complex circuits.

We call our approach “Unicell.” In
our method, twenty to forty compo-
nents are diffused in a fixed repetitive
pattern resulting in a series of very
small area cells. Cell can be made into
gates, buffers, -flip-flops or other logic
elements simply by selecting the proper
metallization pattern.

Assume you have a system requiring
X number of 8-input gates, Y number
of 4-input gates, and Z number of flip-
flops. Further, assume that these ele-
ments must be interconnected to form a
system function.

Here’s how we go about it. The first
step is to isolate enough cells on the
wafer to provide a sufficient number to
produce the needed logic elements. This
group of cells becomes an array. Now
the entire wafer has been divided into
a series of arrays, each consisting of
many cells (Fig.1).

Next, the components in each cell are
interconnected to form the required
number of 8-input gates, 4-input gates,
and flip-flops. The result is a series of
arrays containing the required number
of functional elements, but as yet the
cells have not been interconnected with
each other. That comes in the next
series of steps.

At this point in the process, the en-
tire wafer is covered with insulation.
Then, windows are opened and the cells
within each array are connected to each
other in the vertical direction. Another
layer of insulation is put down, win-
dows opened, and interconnections are
made in the horizontal direction (Fig.
2).

Thus, we have about one hundred
identical arrays on a wafer, all inter-
nally interconnected to perform a sys-
tem function. All that remains to be
done is to test and package the individ-
ual arrays.

To accommodate the large number of
functions built into each array, pack-
ages with 24, 36 or more leads are nec-
essary.

Another feature of the Sylvania ap-
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Adaptive 4-bit shift register uses 3-layer metallization.

proach to LSI is that each cell can be
designed for either high speed or low
power operation. Characteristics of typ-
ical circuits are shown in the table. The
low power logic cells have a power dis-
sipation of 3.5 mW and a propagation
delay of 10 ns. The high speed logic
cells dissipate 12 mW and have a prop-
agation delay of 3 ns. >
The finished arrays interface well
with SUHL, TTL and DTL integrated

Unicell characteristics

circuits having the same drive capa-
bility, loading factors and noise mar-
gins.

Some of the advantages of LSI can
be seen from one logic system we de-
signed on an experimental basis. One
Unicell LSI package replaced 43 stand-
ard integrated circuits and 500 wired
interconnections. The reduction in pow-
er dissipation over the IC breadboard
version was a factor of three. Improve-

HIGH-SPEED CELL LOW-POWER CELL
LoGIC DRIVER BUFFER LOGIC DRIVER BUFFER
GATE GATE INVERTER GATE GATE INVERTER
A A A A
1. LOGIC g 3 gED-DoE A—Do—i 8 £ aED-DoE A—D‘*—T
(POSITIVE NAND) £ 0 &
A-B-C-D =E A“B-C=D A=A A-B:C:D=E AB-C=D A=A
2.POWER DISSIPATION 12MW 15 MW 15 MW 3.5MW 12 MW 15 MW
3. PROPAGATION DELAY 3NS 8Ns 5NS 10 NS 10NS 5NS
AeLosic 4(EXP) 3(EXP) 1 (EXP.) 4 (EXP) 3(EXP) 1(EXP)
5.L06IC 10 10 0 10 20
FAN-OUT 4(w/0) 4(W/0) 8(W/0) 4(w/0) &
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Fig. 1. Wafer is divided into a series of arrays,
each consisting of many cells.
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Fig. 2. Interconnections between cells are made
by separate horizontal and vertical metallizations.

ment in propagation delay through the longest gate chain
was a factor of two.

Improvement in speed /power product by a factor of 5 to
10 over standard integrated circuit families have been re-
alized in other arrays that have been produced.

If you’re considering LSI for your next design project,
talk to Sylvania’s engineers. They’ll show you how to get
high-level performance without losing design flexibility.

CIRCLE NUMBER 302

Hybrid shift register
has many advantages.
Monolithic MSI on ceramic substrates pro-

vides complex logic functions without prob-
lems of LSI.

Hybrid 48-bit shift register uses 4-layer ceramic substrate.

Our new 48-bit shift register uses Sylvania MSI inte-
grated circuits and a 4-layer ceramic substrate to obtain
many advantages over large-scale integration systems and
conventional printed-circuit board approaches.

The new design gives packing densities 8 to 10 times
greater than can be obtained using printed circuits and
flat packs. Because of the smaller size, short, narrow film
conductors reduce interwiring capacitances to typically 1/5
to 1/10 that of multilayer printed circuit boards. Short lead
lengths result in greater system speed.

The use of high purity alumina substrates also has ad-
vantages in thermal control. Thermal conductivity is about
100 times that of glass epoxy boards. Thermal resistance
from junction to substrate is better than for conventional
flat packs mounted on a printed-circuit board. The ceramic
substrate is stable under prolonged exposure to tempera-
tures up to 150°C.

The high-speed printing techniques used to make the
ceramic multilayer logic arrays are inherently less expen-
sive than photoetching, plating and laminating steps re-
quired for multilayer printed circuit board constructions.

In comparison to large-scale integrated circuit approach-
es our hybrid design has many advantages, too. For one
thing, initial tooling cost is 1/10 to 1/100 the cost for
monolithic LSI devices. Production costs are also far lower
because the monolithic MSI integrated circuits used in our
hybrid shift register are standard off-the-shelf items pro-
duced in high volume.

The hybrid approach also gives you design flexibility.
Changes are easier to make. You can combine bipolar, MOS
and other devices on the same ceramic substrate. And they
can all be off-the-shelf devices.

We've also increased the reliability of our shift register
by using beamlead ICs. In connections alone, use of beam-
leads has reduced the number from 42 man-made joints to
12 machine-made joints per IC.

With all of these advantages, wouldn’t it pay you to
investigate our hybrid shift register for your next appli-
cation problem? CIRCLE NUMBER 303
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Up-down counters run at
speeds up 1o 20 MHz.

High-speed devices cut package count, re-
duce wiring, and lower power drain.

Our new SM-183 and SM-193 up-down counters are func-
tional arrays that contain four J-K flip-flops. Both are 4-bit
synchronous up-down counters capable of speeds up to 20
MHz. The SM-183 is a binary counter and the SM-193 pro-
vides a binary coded decimal output. A mode control input
switches internal gating to select up or down counting. An
additional advantage that both the SM-183 and SM-193
have over conventional 4-bit counters is that appropriate
flip-flop outputs are internally ANDed with the clock input.
This provides a decoded clock signal to trigger the next
counter stage for near synchronous systems operation.

The SM-183 binary up-down counter (1248 code) is de-
signed for computer applications. Its decoded clock goes

high with the clock input when the counter is counting up
and is in the “1111” state or when the counter is counting
down and is in the “0000” state.

The SM-193 binary coded decimal counter is suitable
for use in display devices or anywhere a coded decimal out-
put is required. The decoded clock of the SM-193 goes high
with the clock input when the counter is counting up and
is in the “1001” state or when the counter is counting
down and is in the “0000” state.

Each flip-flop in the counters has an external Q output,
an asynchronous SET input and a common reset input. A
logic “0” at the RESET input causes all four flip-flop out-
puts to go to a logic “0”. A logic “0” at any SET input
causes the corresponding output to go to a logic “1”.

The SM-183 and SM-193 up-down counters are compat-
ible with SUHL I and SUHL II integrated circuits as well
as other Sylvania arrays. They are immediately available
for operation over the industrial temperature range of
0°C to +75°C in your choice of 14-lead hermetic packages,
flat packs or dual in-line packages.

CIRCLE NUMBER 304
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Logic diagram of SM-183 Logic diagram of SM-193 AT A
binary up-down counter. decade up-down counter. Typical operating characteristics of counters.
PRESET Ii DESIRED
- ~ Using up-down counters with shaft encoders
Internal gating provided in the package makes the
I SM-183 and SM-193 especially useful in applications
CLEAR r requiring both up and down counting. An example of
this could be an X/Y plotter which would have shaft
Sa Sp Sc Sp F Sa S Sc Sp R Sa S Sc Sp R encoders on each axis. To keep track of the position
of the plotter, all that is required from the encoder
CLOCK IN itk DECODE CLOGK I IEDECOE cLock would be a direction of motion signal and a clock pulse
for each unit distance of travel. Thus, if the Up-Down
Qa Qg Q¢ Qp Qp Qg Q¢ Qp Qa Qg Qc Qp Counters were reset to zero at the 0 O coordinates of
UP/IN lMODE lMODE ]uomz the plotter, the counters could count up for displace-
CONTROL ment in the positive direction and count down for dis-

placement in the negative direction.
If the encoder provided a pulse for every micron of
distance traveled, the Up-Down Counters would always

=
TO READOUT

SHAFT ENCODER

contain the value in microns of displacement from the
0 O position.
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Isylithic beamlead ICS
rival discrete components.

Isolation process eliminates parasitic capac-
itances, gives 1 to 2 nanosecond switching
speeds.

Sylvania is now developing an Isylithic beamlead process
for making integrated circuits that are a match for the best
discrete components in most respects and are even better
when it comes to speed.

In Isylithic devices, circuit elements are air isolated
from each other. This eliminates parasitic capacitances
and permits performance equal to discrete device systems.
The use of beamlead construction permits closer inter-
connection of components and lower lead inductance. This
makes possible switching speeds in the 1 to 2 ns range.

Isylithic devices are made in a manner similar to the
process for ordinary integrated circuits except that the
buried layer and isolation diffusion steps are eliminated.
After the diffusion processes have been completed a thin-
film metallization pattern is deposited and heavy gold beam-
leads are electroplated on top of the metallization. Isolation
of the circuit elements is obtained by selectively etching
the back of the wafer to provide air isolation between the
elements.

The finished integrated circuit is now ready for face
bonding into film hybrid or microstrip circuits.

Sylvania has been working with beamlead devices for
over three years and finds that they have definite advan-
tages over other types of flip chip mounting.

Among the chief advantages of beamlead are the visi-
bility of the bonds for inspection, reliability of the metal-
lurgy, and the possibilities for low-cost assembly. The
beams are about 0.5 mil thick and extend about 6 mils from
the edge of the circuit. The beams can be bonded directly
and simultaneously to a metallized substrate. The resulting
bonds can be inspected, tested and even individually re-
paired if needed.

W

HOT LINE INQUIRY SERVICE

Need information in a hurry? Use Sylvania's
‘‘Hot Line” inquiry service. It's easy and it's free.
Just circle the reader service number(s) you're
most interested in. Then fill in your name, title,
company and address. We'll do the rest and see
that you get further information by return mail.

You can also get information by using the pub-
lication’s inquiry card elsewhere in this issue.
However, using the card shown here will simplify
handling and save time.

SEE OUR
SPECIFICATIONS IN

VSMIF

MICROFILM CATALOG
FILE
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Isylithic beamlead device.

The beams, being flexible, will tolerate differences in
height of the substrate metallization. This can be an im-
portant factor in their use with thick-film circuitry where
silk-screened metallization always has a certain degree of
irregularity.

Our Isylithic devices are passivated with silicon nitride.
This provides a chip that is completely protected against
ion migration and requires only mechanical protection.

For assembly of beamlead Isylithic devices, we are de-
veloping computer controlled automatic equipment that
will position the substrate, position the Isylithic device on
the substrate and simultaneously bond all connections. This
equipment is the forerunner of a completely automated
assembly line.

Although the Isylithic process is still in the development
stage at Sylvania, we are producing beamlead devices for

use at microwave frequencies.
CIRCLE NUMBER 305
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MANAGER’S CORNER

What does MIL-STD-883
really mean?

There has been a lot of confusion surrounding MIL-STD-
883 and what its purpose is and how it can be most effec-
tively used. This publication is the first attempt at codifi-
cation of a military standard for test methods and relia-
bility specifications especially for microelectronics. It was
prepared by Rome Air Development Center with sugges-
tions and recommendations being made by major suppliers
in the industry prior to publishing.

The genealogy of MIL-STD-883 can be traced through
a long line of military specifications including MIL-E-1,
MIL-STD-202, MIL-S-19500 and MIL-STD-750. Many of
the test procedures in “883” are similar to or identical to
methods previously used in these earlier specifications;
often, only the method numbers being changed. 5

MIL-STD-883 is similar to its predecessors in that it
offers a wide variety of options as to stress levels and al-
ternate methods for performing many of the tests.
Thus, the phrase often used by some customers that their
ICs must be processed, in accordance with “883”, is com-
pletely meaningless unless specific procedures and stress
levels are called out. If the customer is not sure which pro-
cedures and stress levels he needs, assuming he has already
determined that one of our standard Sylvania test plans is
inadequate, he should discuss his requirements with our
Field Engineering and Quality Control groups prior to re-
questing a quotation.

In addition to the standard types of environmental, me-
chanical, electrical and life tests, “883”’ contains some new

and relatively controversial methods on Internal Visual
(Precap) Inspection (2010), Screening Procedures
(T5004) and Lot Qualification Inspection (T5005). These
and other procedures are often the heart of many high re-
liability specifications. Sylvania has developed alternative
precap and screening procedures which are less costly but
still provide the desired level of reliability.

For our part, we believe firmly in the concept of “build-
ing the quality in” and have tried to develop in-process
Quality Control procedures that are aimed more at correc-
tive rather than weed-out techniques. We have adopted and
have been using since its inception, many of the procedures
in “883”. For example, our monthly life and design (Group
B and C) tests are exactly the same as those specified in
Method T5005 Qualification Inspection. We have also de-
veloped many of our own methods which are completely
compatible and consistent with them. These procedures
are generally spelled out in our Reliability Brochure (SM-
1057-9P) and in detail in our Integrated Circuit Quality
Control Manual.

In summary, the value of any specific procedures can be
assessed only in the light of the intended application for
the device ; however, we at Sylvania heartily endorse “883”
as a good first step in the right direction toward much
needed standardization in the integrated circuit industry.

%%.W

D. M. Russell
Manager, Quality Assurance and Reliability

This information in Sylvania Ideas is furnished
without assuming any obligations.

| am especially interested in ICs for following application(s)

NAME
TITLE
COMPANY.
ADDRESS : :
CITY. STATE ZIP.
clrcl.e Numbers Corresponding to Product Item
300 301 302
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why you need

Four big reasons

The Immersibles.

There are many reasons why our
Daystrom 501 thru 505 series industrial
potentiometers have become a favorite
of design engineers. Their space-saving
%6” size, for one. Weston's patented
wire-in-the-groove construction, 5%
standard tolerance, superior resolution,
low noise and low cost, to name a few
others. Now, with the option of total im-
mersibility, we're offering you four more

—complete protection against water,
cleaning solvents, flux, and encapsulat-
ing compounds. All five configurations
are available O-ring sealed to meet
MIL-STD-202, Method 106, moisture re-
sistance requirements. And at a price
you'd expect to pay for unprotected
pots. Play it safe and specify The Im-
mersibles. Your choice of 15-turn or
single turn types, top or side adjustable,

in our standard 10 ohm to 20K range
are in stock now at selected distributors.
Higher values on request. Write today
for data sheets and evaluation samples.
WESTON COMPONENTS DIVISION,
Archbald, Pennsylvania 18403, Weston

Instruments, Inc.
a Schlumberger company

WESTON"'

INFORMATION RETRIEVAL NUMBER 19






We make

components for
guys who can
stand failures.

We make our capacitors
and resistors to perform like 40
million people were watching
in on the count down.

And we build an extra measure
of performance into all of them, to
let you make sure your equipment
delivers all you designed into it.
Because like you and the guys who
use your equipment, we can’t stand
failures either.

Take our glass capacitors, for
instance. There’s only one reason
why they’ve been designed into the
Surveyor, Minuteman, Gemini,
Apollo, Saturn, Titan, Syncom,
Sparrow, Hawk, and a number of
other major aerospace and missile
projects. With our glass capacitors,
circuit designers could get the
proven stability and reliability that
these important systems demanded.
UL.S. Air Force tests have estab-
lished that our glass capacitors have
much better stability and much
higher insulation resistance than
ceramic and mica capacitors
can deliver.

And take our precision tin oxide
resistors. They’re the best of the
metal film class. Because the resistive
tin film is completely oxidized and

ELECTRONIC DESIGN 19, September 13, 1969

molecularly bonded to the glass
substrate, our tin oxide resistors are
impervious to moisture and
environmental degradation. No
other resistor can deliver the same
stability and reliability over load
life. They offer guaranteed moisture
resistance across all ohmic values

to set a standard of reliability that
can’t be matched by metal film, wire
wounds, carbon comps or metal
glaze resistors. After a 56-day-long
heat test in an environment of
extremely high humidity, our tin
oxide resistors showed a resistance
change of just 0.2 per cent. And

in an ambient temperature test—
now in its ninth year—not one of
the 600 tin oxide resistors being
tested has exceeded a resistance
change of 1.5 per cent.

But don’t only think of Corning
for aerospace and other precision
applications. We’'ve got something
to offer when economy and value
are the prime considerations. At
Corning we’ve been active in im-
proving these important capacitor
and resistor characteristics, too.

We’ve developed the Glass-K™
capacitor to give you the volumetric
efficiency and economy of mono-

INFORMATION RETRIEVAL NUMBER 20

lithic ceramic capacitors, but with
the much improved stability and
reliability that only a glass
dielectric can add.

In resistors, our tin oxide re-
sistors already offer long term
economy over metal film, preci-
sion wire wound and metal glaze
resistors. And our new C3 resistors,
in addition to giving you a small
case size, compete costwise with
carbon comps.

At Corning we make com-
ponents for guys who can’t stand
failures. Guys like your most impor-
tant customers. Guys like you.

So, next time you're designing a
system, reach for your CORNING®
capacitor and resistor catalogs and
call your local Corning authorized
distributor for off-the-shelf delivery.
They’ll help you design-in that
extra measure of performance.

If you don’t have our catalogs,
ask your Corning distributor for
copies or drop us a line at: Corning
Glass Works, Electronic Products
Division, Corning, New York 14830.

CORNING
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NEWS

Automated lab to transmut Antarctlc data

We can get three-day delivery
on samples of moon rock, but it
takes up to 12 months for raw
data to arrive from the Antarctic.
Scientists need the Antarctic
data to fill in their knowledge of
the earth—its changing magnetic
fields, its earthquakes and its
weather. But no telemetry exists,
and the weight and cost of flying
the data by air transport is high.
Hundreds of pounds of charts and
magnetic tape are carted by ships
during the brief “summer season”
from November to February.

To update this sled-and-husky
approach to data acquisition, an
automated geophysical observatory
is being built, and the -first com-
ponents will be installed near
Byrd Station by the end of this
vear. A six-foot-high, cylindrical
aluminum capsule to house the in-
struments, a six-foot dish antenna
and a tubular pyramidal mount to
hold the installation 15 feet above
ground (see photo) will be put in
place in the snow and ice. If the
structure survives the whipping
polar winds and meets all test
specifications, the observatory will
probably be fully instrumented for
experimental duty in December,
1970, says John Katsufrakis, proj-
ect leader, Stanford University
(which designed the unit for the
National Science Foundation).

Nuclear power supply considered

Instrumentation will include a
data encoder, command receiver,
transmitter, power conditioners
and other subsystems. Nickel cad-
mium batteries recharged by wind-
mills would provide power the first
vear or two, says Katsufrakis, but
as soon as possible this source
would be replaced by a nuclear
power supply of the type planned
to be put on the moon by one of
the early post-Apollo flights.

If the pilot test station is suec-
cessful, says Katsufrakis, it could
lead to a whole system of com-
mercially produced, automated ob-

36

Antarctic observatory ca;;sule and’
its 15-foot-high pyramidal mount are
getting finishing touches.

servatories throughout the Ant-
arctic. The information would be
telemetered te synchronous satel-
lites above the Atlantic and Pacific
oceans and these would relay it to
stations in the United States.
Katsufrakis estimates that all

. the equipment needed to set up an

automated observatory could be
carried in two plane flights. After
that, one flight a year would suf-
fice to maintain it, check out its
instruments and make needed
changes. By contrast it takes 68
flights a year to supply fuel alone
to Byrd station today.

Spinoff from space

The instrumentation and tech-
niques to be used in the observa-
tory represent a spinoff from the
space program, Katsufrakis says.

“In effect, we are taking a satel-
lite and providing an interface be-
tween it and the earth’s atmos-
phere,” he notes. In the Antarctic
this atmosphere is more harsh for
instruments to withstand than the
temperature extremes and oc-
casional flying rocks encountered
in space. Although the Antarctic
temperature never reaches the ab-
solute zero of shady spots in space,
it is cold for instruments—minus
80°F—and the winds are 100 mph.

Such winds not only challenge
the mechanical design of the sup-
port structure, Katsufrakis points
out, but they also make it difficult
to dissipate the heat generated by
the instruments inside the capsule.
“You can’t just open a louvre as
you would in a space satellite,” he
notes. If you did that, the winds
would whip through the opening
and deposit snow on the instru-
ments. The snow would melt in-
side the warm capsule, and the in-
struments would be in water.

To let out the heat without let-
ting in the wind and snow, a spe-
cial passive pipe has been designed.
It transfers heat by successive
evaporation and condensation of a
working fluid.

Snow is a slower-working enemy
of instruments than wind, but it
is just as relentless. It piles up
with every storm, and it never
melts in the Antarctic. Consequent-
ly the level rises steadily about
two feet every year. No structure
can survive longer than a few years
before being buried in a snowbank.
This is one of the most severe
problems encountered in manned
stations now. These stations pro-
vide food, fuel and living space
for several men, Katsufrakis
points out, and they are therefore
too large and heavy to be lifted
out and set on the surface every
few years. By contrast, the sup-
port structure of the unmanned ob-
servatory would be relatively in-
expensive, and a new one could be
put on top of the snow when the
old one became submerged. mm

INFORMATION RETRIEVAL NUMBER 21 B



All components
shown actual size

Type S
shown twice actual size

for side
adjustment

for top /

adjustment

©Allen-Bradley Company 1967

Only the new
Allen-Bradley Type S cermet trimming
resistors have all these features

The Allen-Bradley Type S is a one turn
cermet trimmer in which you will find
incorporated a wider range of features
than in any other trimmer now on the
market. Here are a few of the more
important features.

* COMPACT—body is %" dia.

= BUILT FOR EITHER TOP OR SIDE
ADJUSTMENT

®* 50 OHMS THRU 1 MEGOHM

®* THE SEALED UNIT is immersion-proof

* TEMPERATURE COEFFICIENT less
than 250 ppm/°C over a// resistance values
and complete temperature range

®* UNIQUE ROTOR DESIGN provides ex-
ceptional stability of setting under shock
and vibration

* SMOOTH CONTROL, approaches infi-
nite resolution

= PIN TYPE TERMINALS for use on
printed circuit boards with a 1/10"” pattern

®* VIRTUALLY NO BACKLASH

= WIDE TEMPERATURE RANGE from
-65°C to +150°C

®* RATED % watt @ 85°C

= EXCEPTIONAL STABILITY under high
temperature or high humidity

" MEETS OR EXCEEDS ALL APPLICA-
BLE MIL SPECS

= COMPETITIVELY PRICED!

You'll find the new Type S trimmer
equal to the traditional Allen-Bradley
quality. You really ought to know
more about the Type S. Won’t you
write for detailed specifications? Allen-
Bradley Co., 1201 S. Second Street,
Milwaukee, Wis. 53204. Export Office:
1293 Broad Street, Bloomfield, New
Jersey, U.S.A. 07003. In Canada:
Allen-Bradley Canada Limited.

S567E-6

ALLEN-BRADLEY
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NEWS

S-3A to get totally integrated avionics

Navy’s most advanced antisub aircraft to employ
computer-operated sensors and advanced displays

John F. Mason
Military-Aerospace Editor

The Navy's S-3A antisubmarine
warfare aircraft, now being devel-
oped by Lockheed Aircraft Corp.,
“will have the most totally inte-
grated avionic system the Navy
has ever built,” Lt. Cmdr. Frank
J. Quigley told ELECTRONIC DESIGN.
Commander Quigley, a 34-year-old
electronics engineer, is avionics
system project officer for the car-
rier-based, two-engine aircraft.

The manager for the whole pro-
gram, which began with a $461-
million research and development
contract that will run into the bil-
lions when production begins, is
Capt. Fred H. Baughman. Captain
Baughman is 43 years old, a grad-
uate of the U.S. Naval Academy
with long experience as an ASW
patrol plane pilot. Under his easy-
going affability lies a firm deter-

-l ."

N

S-3A will carry a formidable array of sub-hunting
its carrier

sensors when it takes off from

38

mination to make his program a
technological and economic success.

Computer heads the show

The S-3A will carry a formid-
able array of sub-hunting sensors,
such as high-resolution radar, for-
ward-looking infrared, sonobuoys,
magnetic anomaly detectors, and
photographic cameras.

“The aircraft’s dual-processor,
general-purpose digital computer
will almost run the whole show,”
Commander Quigley says. “The
sensors feed information into the
computer which interprets it and
sends it on to the display system.
Then the operator decides what to
do, tells the computer, which in
turn takes action. This may mean
activating other sensors to get
more information, it may compare
the instructions with stored data,

base.

|

it might suggest firing weapons,
or it could repeat the whole sensor
operation to get a new reading.”

Captain Baughman adds: “The
computer has tremendous control.
When it receives important infor-
mation from a sensor it flashes a
warning to the man in charge of
making the sub-fighting decisions
on the aircraft, the tactical coor-
dinator. When the coordinator has
time, he can ask the computer to
show him what it’s learned.”

The other members of the four-
man crew are the pilot, copilot and
sensor operator, and each one has
a set of integrated controls with
which he can talk to the computer
and turn sensors on or off.

The computer is going to aid the
crew in detecting and identifying
a submarine. “Every object in the
sea that returns sound has a
unique signature,” Commander
Quigley says. “We're going to try
to store signatures of interest in
the general-purpose computer mem-
ory with the hope that they will

It will use high-resolution radar, forward-looking
infrared, sonobuoys and magnetic anomaly detectors.
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_ illustrate, 2 PPM temperature tracking is normal.
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NEWS

(S-3A, continued)
tell the operator when he's got a
real target.”

An in-flight performance mon-
itoring program constantly checks
the whole system. If we detect a
fault in any of the black boxes,”
says Commander Quigley, “we can
call for the diagnostic routine to
isolate the malfunction. With this
system we cannot pinpoint the mal-
function down to a specific module,
but we can get it down to a given
black box.”

The computer, which will be fur-
nished by the contractor, is a Uni-
vac 1832. “It is essentially two
input-output controllers that ad-
dress a series of core memories,”
the commander says. “The reason
for having two is for redundancy.
The P-3C land-based ASW aircraft
has only one processor, a Univac
1830.

Choose your displays

“We are going to be able to
choose the information we want
displayed in this system,” Com-
mander Quigley states. “For ex-
ample, surface ships are sometimes
very important for the sensor op-
erator to know about, but at other
times, they just clutter up the
display. On the S-3A the operator
will be able to ask to see certain
things and eliminate others.”

The pilot and copilot both have
their own small cathode-ray-tube
display and a key set to ask for
specific tactical information. All
the sensors in the aircraft are op-
erated through key sets similar to
the ones the pilots have.

The system has two kinds of
radar displays: a scan-converted
plan-position-indicator (PPI) and
a B-scan. The PPI shows the whole
area being surveyed in a TV pic-
ture-like rendition. The B-scan
“takes a chunk of the area between
two limits of range and between
two azimuth lines and presents just
that. It’s like a zoom lens on a
camera,” Commander Quigley ex-
plains. “With this equipment we
can automatically track a target.
We can ask its range, bearing and
how long it will take to fly to it.”

The system has an elaborate
supply of alphanumerics to anno-
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tate almost anything that occurs in
the tactical situation.

Seeing with sound

The primary sensors for finding
submarines are acoustic devices.
Sonobuoys are ejected by the air-
craft to form a pattern in the sea,
and they transmit to an acoustic
processor in the aircraft the infor-
mation they pick up. The proces-
sor is capable of handling such ad-
vanced sonobuoys as DIFAR
(directional low-frequency analyz-
er and ranging), which can detect,
classify and pinpoint submarines.
It can also handle CASS (com-
mand activated sonar source), a
system that activates sonobuoys to
ping, measures the time to echo,
calculates the range and radios the
results to the plane. The S-3A’s
processor can handle more channels
than the one in the P-3C.

The system will carry bathy-
thermograph buoys to provide the
operator with a temperature vs
depth profile of the sea.

Low-light-level television, which
has been used with success on
combat aircraft in Southeast Asia
and is going into the P-3C, will
not be used on the S-3A.

Instead, a forward-looking in-
frared (FLIR) sensor will be used.
“FLIR,” Commander Quigley
notes, ‘“has the potential for en-
abling the operator to detect sub-
marines, as well as to identify
them. Low-light TV is useful only
to identify one after it’s spotted.”

Prime contractor Lockheed has
not yet chosen a FLIR, but is look-
ing at units built by Hughes Air-
craft, Aerojet-General and Texas
Instruments.

MAD (magnetic anomaly de-
tector), which is the most reliable
sensor for confirming the presence
of a submarine, will of course, go
into the S-3A. The same unit,
AN/ASQ-81, is already in the P-
3C. The set is built by Texas In-
struments.

The S-3A’s radar, Texas Instru-
ments’ AN/APS-116, will use two
tricks to detect snorkels and small
periscopes in a rolling, choppy sea.
Pulse compression, to make shorter
pulses and improve resolution, is
one; the agile frequency technique
—skipping from one frequency to
another with the hope that one
frequency will ignore the sea clut-

ter and reveal the periscope—is
the other,

“Tests have shown us,” Com-
mander Quigley says, ‘“that this

radar is orders-of-magnitude bet-
ter than any previous radar used
for this purpose.”

The aircraft will be equipped
with a photographic camera con-
trolled by the computer.

Know where you are

The CAINS (carrier aircraft
inertial navigation system), being
built by Litton, will provide precise
navigation for the S-3A—“more
accurate than the system on the
P-3C,” Commander Quigley says.
“A unique aspect of CAINS is that
it can be aligned by information
from the ship’s inertial system by
data link instead of cable. This
will make alignment simpler, as
well as faster—five minutes as op-
posed to 30 with cable.”

Here Captain Baughman adds,
“Incidentally, all the ASW car-
riers are going to be equipped with
SINS, the extremely accurate
ships inertial navigation system
used on Polaris submarines.”

Commander Quigley resumes,
“In addition to the inertial system,
we will have Omega—to update the
inertial, doppler, Tacan and a low-
frequency radio direction finder.
We haven’t decided on a specific
doppler unit yet.”

“The avionics system 1is even
more integrated than the one going
into the Navy’s F-14 fighter air-
craft now being developed, because
we’re multiplexing our internal
subsystem connections,” the com-
mander says. “Instead of having a
bunch of wire bundles running
from one black box to another, we
send our control monitoring sig-
nals over coaxial runs, or twisted
pairs of wires. We use both time
and frequency multiplexing.

“We're using solid-state logic,”
he adds. “This does away with re-
lays or switching devices. We
have silicon control switches and
rectifiers, and logic matrices to
perform the various relay func-
tions. This increases reliability
and cuts down the size.”

Captain Baughman ends the de-
scription of the S-3A on a note of
satisfaction: “There won’t be a
tube on the aircraft. We're using a
lot of ICs, LLSIs and MSIs.” L] ]
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Is your passive
component supplie
asreliable as

his components ?

He’s fine at meeting industry
specifications. Even exceeding
them. But what about customer
service? Does he sometimes act
as if that's a necessary evil?
O And have you been telling
yourself that you have to put up
with this kind of an attitude in
order to be sure of getting com-
ponents that are truly reliable?

order. Write AIRCO SPEER
ELECTRONIC COMPONENTS,
St. Marys, Pennsylvania 15857.
[ Then watch us perform.

O Then it's time you learned
about us. We're one of the lead-
ersincomponent reliability—and
we deliver in every other area
as well. You bet we meet dead-
lines—speed samples—maintain
competitive prices—and provide
prompt technical assist-
ance. [ If this kind of ex-

tra reliability would be

a nice innovation, why

not put us to the test.

Give us an urgent request for
technical assistance.Oranurgent

The passive innovators at /AIRGO Gpeer

Speer resistors [] Resistor and conductor paste [] Jeffers JC precision resistors [ Jeffers JXP precision resistors
and networks [J Jeffers inductors [] Jeffers capacitors [J PEC variable resistors and trimmer potentiometers.



For 14 months we would have said *no”
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to even the President of the United States.

“Sorry, Mr. President’’

That’s what we would have said.

When we got into the MOS business in 1967, we resolved
not to follow the over-enthusiastic marketing practices of the
industry.

So we didn’t sell to anybody until our products were fully
tested, documented, and deliverable in volume.

That’s why you didn’t hear from us until February of this
year— 14 months after we began our operations.

Electronic Arrays is a volume producer of state-of-the-art
MOS products. That’s all we do.

We work with no other technology.

We have the know-how to manufacture complex circuits at
low cost by packing a lot of electronic function into tiny sili-
con chips.

Our EA 3500, a 2560 bit Read-Only Memory, for example,
is made with 3000 transistors all contained in a chip of silicon
.065 inches by .094 inches—about as small as the head of a pin.

Our experience with MOS integrated circuits goes way back.
In fact, Gene Stephenson, our director of manufacturing oper-
ations, designed the very first MOS circuit in 1964. Others on
our staff account for the next three, along with many current
designs.

Our plant is already over 27,000 square feet. Production
standards are impeccable. This year, we will deliver about
100,000 circuits. And next year, many times this number.

We worked a long time behind the scenes. Now we're
delivering.

Address your purchase orders to Electronic Arrays, Inc., 501
Ellis Street, Mountain View, California 94040. (415) 964-4321.

To the left is our EA 1200, the industry’s only Quad 32
bit shift register. Other products include dynamic and
static registers, random access read | write and read-only
memories and logic arrays.

electronic
drrays, Inc.

Proven MOS products delivered in volume
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Helicopter has radome antenna

Chopper antenna for Tacsatcom
A radome-enclosed antenna to be
installed above the rotor of a
helicopter is being designed for use
with the RCA-developed super-high-
frequency global tactical satellite
communications system (TACSATCOM)
of the Defense Dept.

Bell Aerosystems Co., a Textron
Division, won out with its above-rotor
design over a below-rotor
configuration as a means to avoid the
“chopping” effect of rf transmissions
caused by the rotor blades when
located between the antenna and an
orbiting satellite. Bell developers
note that placement of the antenna
above the helicopter blades greatly
increases structural design problems
because of the severe vibration
environment. But Bell engineers
concluded in their feasibility studies
that they can design round the
problem and minimize vibrations
through use of an “advanced gyro-
stabilization” technique.

The nearly $500,000 contract was

revealed by the Air Force, which also
noted that the R&D effort is

sponsored by the USAF Avionics
Laboratory, Wright-Patterson AFB,
Dayton, Ohio, and the Army Satellite
Communications Agency, Fort Monmouth,
N

The first flight test is expected
by the end of this year aboard a Bell
UH-IF helicopter (see photo).

New FCC chairman sought

Who will succeed Rosel H. Hyde who

is retiring as chairman of the Federal
Communications Commission? The Nixon
Administration needs a successor who
will be acceptable both to industry

and to the Congress. In fact it may

<4 INFORMATION RETRIEVAL NUMBER 25
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need two successors, for James J.
Wadsworth, another of the seven-man
commission, has indicated his desire
to resign to join the Internationai
Telecommunications Satellite

Consortium.
Both men—the 69-year-old Hyde and
the younger Wadsworth — are Republicans, -

and both have been conservative
influences with the Commission. For
some time, the so-called conservative
element has dominated FCC decisions
and been strongly supported by the
broadcast industry. The names of at
least two members, who are considered
liberals—Kennedy Cox and Nicholas
Johnson—are not high up on the list
of potentional candidates for
commission chairman.

Some of those now being considered
for the job are: Dean Burch, former
Republican party chairman in 1964 ;
Frank Shakespeare, head of the U.S.
Information Agency and a former vice
president of CBS; William Safire,
White House speech writer; and Mark
Evans, a Metromedia TV official and
former TV-radio broadcaster. It is
believed that Burch currently heads
the list, though many others are
known to be quietly seeking the
position.

NASA picks up the glory tab

NASA is fast discovering that,
along with the success of the Apollo
11 moon landing, comes a high price
tag. For example, as part of its
celebration honoring the July 20
moon landing, the Manned Spacecraft
Center in Houston held a luncheon for
its personnel early in August—and
the tab, $2800. Now if you add to
that the price of the subsequent
dinner called for by the President
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at the Century Plaza Hotel in Los
Angeles, the total runs somewhere
between $80,000 and $100,000.

The Space Agency may not yet quite
understand the proceedings, but
somehow or other it has managed to
get stuck with nearly every charge
associated with the well-publicized
state dinner honoring the three
astronauts and their wives. To

start off, the White House is
expected to direct NASA to pay most
of the $75,000 dinner tab at the
Century Plaza. Then, to send

several hundred NASA space officials
and their wives to Los Angeles for
the affair and bring them back by
chartered aircraft cost another
$19,343. On top of this, Congressman
George P. Miller (D-Calif.), chairman
of the House Space Committee, forced
NASA to pick up the Air Force charge
of $5,522 for flying 32 members of
his committee and their wives to the
West Coast and back. (Defense
Secretary Melvin R. Laird, it is
reported, flatly turned down any
suggestion that DOD pick up the
flight expense.)

Volpe endorses international air show

Offers of national support for a
permanent U.S. biannual international
air show and exhibition has been
triggered by the highly successful
Second National Air Exposition held
last month at Dulles International
Airport near Washington, D.C.

John A. Volpe, secretary of the
Transportation Dept., not only

declared a need for such a continuing
U.S.-sponsored exhibition “to report
flight advances to the nation,” but

he added: “Many leaders of Congress
have . . . asked the Dept. of Transportation
to endorse such a program. We not

only endorse the concept but we are
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ready to assume responsibility for
its organization and management if
the Congress acts favorably on
proposed legislation which is now
awaiting consideration.

During the two public-attendance
days at the recent air show it is
estimated that nearly 500,000

viewed the ground and aerial displays.
The air show featured exhibits by
the nation’s aerospace and avionics
manufacturers, nearly two miles of
civil and military aircraft displays
from four nations, and daily aerial
demonstrations.

Sound-flame studied by Air Force

Its discovery that by passing an
electrical impulse through fire, an
audible sound can be reproduced and
amplified with high-fidelity quality,
has brought United Technology Center,
a division of United Aircraft Corp.,

a contract from the Air Force Office
of Scientific Research for further
study on the subject.

The division, more usually

associated with the development of
solid propellant fuels, has pioneered
work on the amplification of sound
through flame for several years since
its initial discovery. The concept

is referred to by UTC as electrothermal
sound and has been dubbed ‘“‘the
singing flame.” Sounds transmitted
by the flame are emitted
omnidirectionally.

The division, located at Sunnyvale,
Calif., is now attempting to produce
ultrasonic sound at high intensity
in air. It is also seeking commercial
application for the acoustical

output for use in high-speed data
transmission and in a new form of
super-high-fidelity amplifier
system.

UTC also notes the technique

may serve as a means for introducing
sound into the combustion chambers
of rocket motors to determine or
measure combustion stability. It
may also prove useful as a means

for obtaining acoustical recording

of the combustion process itself.
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A big part of developing our new
keyboard was in helping the
operator operate faster. Without
goof-ups.

Here’s what we came up with:

Two-key rollover. This
allows “burst-speed” typing. An
electronic interlock eliminates
errors when two keys are pushed
at the same time.

That old typewriter feel. Key
spacing is the same as on office
typewriters. And spring loading
simulates typewriter touch.

Shift lock. A handy option
for dual applications that require

Our new all solid-state keyboard.
It makes even fast operators
operate faster.

extensive typing in the shifted
position.

And several choices. Sloped
or stepped key rows. Standard
and custom key character sets.
Over 500 legends (and we're
continually developing more to
meet your growing needs). A whole
bunch of button colors as well
as several button shapes.

They're all part of another
thing we came up with, the world’s
first use of an integrated circuit
as a keyboard switching element.

This micro-miniature circuit
eliminates mechanical linkages.

Electromechanical parts. Moving
contacts. Black boxes. And a
big price tag.

But it retains the reliability
of our other keyboards. Proven by
tens of thousands of operators,
in hundreds of applications.

“Condensed Keyboard
Guide” briefly discussess
MICRO SWITCH keyboards and
options. Become a fast operator. .

Write for a copy.

MICRO SWITCH

FREEPORT, ILLINOIS 61032
A DIVISION OF HONEYWELL



Intech takes on the Op Amp Boys.

We're a David among Goliaths. And we know it.

So does Philbrick/Nexus, Analog, Burr-Brown, et
cetera, et cetera.

They’re our competition, and maybe your present Op
Amp supplier.

We're out to change that...and to give you better
FET input op amps.

Here’s our story.

We've put together the best component and design
engineering talent the industry had available. We let
them have the run of the house. "

What they do constantly amazes us.

Like the A-130: a high speed, FET input Op Amp that
has a slewing rate of 600V/s (typ) and a settling time
to 0.01% of final value in less than 0.5 ps in an ampli-
fier with a 6 dB roll-off. The price is almost half of
the competition’s.

Don't believe us, or our engineers, though. In this
business specifications, performance, and price are
the considerations. A test is worth a thousand words.

For more information on our operational amplifier
line, contact your nearest Intech representative, or
call or write us direct.

Intech Incorporated, 1220 Coleman Avenue, Santa
Clara, California 95050. (408) 244-0500.




Here are some

of our boys

REPRESENTATIVES

Washington, Oregon, Idaho, Montana
British Columbia, Alberta

Arneson Associates, Inc.

Seattle, Washington 98108

(206) 762-7664

Arneson Associates, Inc.

Beaverton, Oregon 97005

(503) 646-3416

California, Nevada
Measurement Associates
Sunnyvale, California 94086
(408) 739-7785

Measurement Associates
Inglewood, California 90309
(213) 671-7651

Texas, Arkansas, Louisiana, Oklahoma
Carter Associates

Garland, Texas 75040

(214) 276-7151 TWX 910-860-5097

Colorado, Utah, New Mexico
Waugaman Associates, Inc.
Denver, Colorado 80033

(303) 423-1020

Alabama, Georgia, Tennessee, Mississippi
20th Century Marketing, Inc.

Huntsville, Alabama 35805

(205) 536-1596

Massachusetts, Maine, New Hampshire,
Vermont, Rhode Island, Connecticut
KCA Components Inc.

Lexington, Massachusetts 02173

(617) 861-9024

Illinois, Indiana, Wisconsin, E. lowa
Gassner & Clark Company

Chicago, Illinois 60645

(312) 764-6121

Ohio, Michigan, Western Pennsylvania
J. C. Hofstetter Company

Medina, Ohio 44256

(216) 241-4880

Northern New Jersey, New York City,
Fairfield County, Connecticut
Salsbury Associates, Inc.

Hicksville, New York 11801

(516) 938-1080

Up-State New York
Graydon-Sherman

Fayetteville, New York 13206
(315) 637-9861 TWX 710-545-0241

Southern New Jersey, Eastern Pennsylvania,
Maryland, Virginia, West Virginia, Delaware
Biechler Associates, Inc.

Narberth, Pennsylvania 19072

(215) 667-1827 TWX 510-657-4361

Florida

Conley-May Associates, Inc.
Oviedo, Florida 32765

(305) 365-3283

Conley-May Associates, Inc.
Pompano Beach, Florida 33060
(305) 943-8284

Conley-May Associates, Inc.
St. Petersburg, Florida 33733
(813) 822-0161

it intech
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Letters

Engineers look to unions
to improve their Lot

No representation—
no recognition

Sir:

Please refer to the letter, “I flat-
ly refuse to work for my dog” in
your July 19, 1969 issue. I believe
the point that engineers need rep-
resentation is particularly well
taken because all other professional
groups (teachers, doctors, lawyers,
etc.) have representation that is
very effective in advancing their
goals (usually at the expense of
the rest of the community). With-
out representation, engineers and
scientists will not receive the rec-
ognition and the rewards that are
due them.

Hermann F. Schmid
Research Engineer
Stanford Electronics Laboratories
Stanford, Calif.

Challenging tasks or
ill-considered proposals?

Sir:

In answer to “Baltimore Engi-
neer’s” letter I wish to make the
following comments, based on near-
ly twenty years of observations as
a graduate engineer who has
served both staff and line funec-
tions.

1. The “challenging” tasks are
too often the result of ill-consider-
ed and hastily prepared proposals
and plans that have been based on
an unfounded optimism by higher
level managers, or a hope that this
time the engineers will receive di-
vine guidance or that a specialist
can be hired.

2. In this period of large scale
contracting the great majority of
engineers work for a living—not
for personal gratification, entrepre-
neur’s benefits, or professional
recognition. Even then, recognition
is not a goal in itself. It is sought
because it can lead to increased in-

come from the present employer or
a new one.

3. Engineers problems are real.
The abuse of the term “profession-
alism” falls in three categories.
First, it is too often equated with
the willingness to work unlimited
unpaid overtime; also, the lack of
recognition of educational status,
or need of special working condi-
tions is legend. Very few people,
for instance, can continually meet
the demand to think creatively in
noisy, dirty, or crowded environ-
ments. Second, salaries subject to
the sacred employe/company rela-
tionship are actually controlled by
local labor market, personnel salary
curves, and level of contract back-
log. Many engineers are fed-up
with so called merit reviews which
do not even keep pace with the
cost-of-living. Only unfavorable
comparisons result from viewing
incomes of truck drivers, plumbers,
and electricians. Third, working
hour demands are often unreason-
able because of deliberate under-
bidding of costs in contract work,
excessively optimistic performance
promises, and unrealistic delivery
time schedules.

I find the decreasing enrollment
in engineering schools perfectly
understandable. The effort and ex-
pense of a college degree is better
justified as an investment in a true
profession. I would not encourage
any youth to enter engineering. A
few years ago, even the concept of
an engineers’ union resulted in my
violent opposition. Today, I view
engineers as viewed by most com-
panies—mnot as junior members of
management, not as professional
employees, but as a form of trade
labor differing only in type from
machine operators and assemblers.
Yes, engineers do work for a living,
for the opportunity to do interest-
ing work, and to achieve some de-
gree of recognition. The union

(continued on p. 53)

49



50

The silicone dioxide mineral that na-
ture created Bulova refined, shaped
and put to use. Today, our expertise
in crystals extends from the raw stone
to the finished crystal device.
With the quartz chosen by a trained
eye and cut with near-surgical preci-
sion, Bulova specialists in circuit de-
sign and thermodynamics add their
talents. This knowledge is correlated
with selective computer programming
for optimum circuit performance.
The result is a crystal capability that
should be on your side when you
tackle frequency control problems.
CRYSTALS
A full line of crysial cuts and
enclosures in both low and high
{ frequencies . . . from 2KHz to
33MHz fundamental and 150-
MHz overtone . . . in every type of
packaging — Coldweld, Glass-sealed,
Solder-seal metal holders. New Cold-
weld line of miniaturized packages

... then te

available in TO-5 Series, HC-6/U, HC-
18/U, HC-25/U and TO-8 cans, in
tolerances as close as +.0005% from
—10°C to +60°C.

CRYSTAL FILTERS

A complete capability from 4KHz to
30MHz for such typical use areas as
— Band Pass / Linear Phase / Time
Delay / Single Side Band. Computer
Programs determine design tradeoffs
quickly and economically — A staff of
application and production engineers
provide in-depth experience in the
following crystal filter designs: 1. But-
terworth, 2. Butterworth-Thompson, 3.
Chebyshev, 4. Bessel, 5. Elyptic, 6.
Lerner, 7. Gaussian (Transitional),
8. Image Parameter.

BuLova

fcp
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BULOVA

CRYSTAL OSCILLATORS

Choice examples of our ca-
pability are . . . PCOXO-101,
a high stability crystal oscil-
lator, with an output fre-
quency of 1MHz or 5MHz,
an aging rate of 1PP10° per day, and
a frequency stability of =1PP10® over
an ambient temperature of —-55°C to
+70°C and TCXO-30, a temperature
compensated crystal oscillator, in a
frequency range of 3 to 5MHz, has a
stability of =5PP10’ over a tempera-
ture range of —55°C to +85°C.

For further technical data on crystals,
crystal filters or crystal oscillators,
call (212) 335-6000, see EEM Section
2300, or write —

BULOVA =r:cuency conTROL PRODUGTS

Electronic Division of Bulova Watch Company, Inc.
| 61-20 Woodside Ave., Woodside, N. Y, 11377 (212) 335-6000
Go Bulova, and leave the designing to us!
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Solid
State

We got our nickname ‘‘little
relay’’ people because we usually
put our big breakthroughs in
small packages. (Our success
started when we introduced the
TO-5 relay.) Now, we've made
another breakthrough . . . a
completely solid state, four
terminal relay with enormous
power gain. Only 1 milliwatt
switches up to 5 KVA, and it can
be resistive, inductive, capaci-
tive, tungsten or quartz
lamp loads.

Our new relay operates on
inputs up to 280 VAC or from

Relays

3.5 to 300 VDC (either polarity)
permitting direct interface with
TTL logic. Input-output isolation
is 10'" ohms "‘coil” to “‘contact”
and “‘coil” to mounting plate.
Dielectric is 2000 VRMS. Output
characteristics include contact
ratings up to 21 amperes,
280 VAC, 60 Hz. Surge current
ratings of 200 amperes, and
“‘contact” resistance as low as
50 milliohms. And, . . . these are
real breakthroughs for a relay
which doesn’t have "'coil’’ or
‘‘contacts.”

Available options include zero

Another big breakthrough from the“little relay”’people

Big Breakthrough

Solid State Relay

voltage switching for RFl suppression and lamp life
extension.

Prices start as low as $18.30 in quantities of 100.
For complete technical data on our Series 6 Solid State
Relay . . . contact us . . . the “little relay” people.

"""
TELEDYNE RELAYS
A TELEDYNE COMPANY

3155 West El Segundo Boulevard Hawthorne, California
90250 Telephone: (213) 679-2205
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KUL Relay

KUB Series

KB Series

KBP Series




LETTERS

(continued from p. 49)

trend is increasing; in five years
it will be widespread. The profes-
sional associations are not serving
this function; contrast the Ameri-
can Medical Association!

(name withheld by request)

Pay may not be first
but it ranks high

Sir:
Baltimore Engineer’s belliger-
ence and exaggerations rather

overshadow a few valid points. Ef-
fective representation of engineers
in industry, of the type afforded
teachers by the National Education
Association, for example, is desir-
able and fairly rare. Reasonable
working hours, yes, but three
months vacations and early retire-
ment are pie in the sky.

Mr. Speer’s assertion in the ED
26, Dec. 19, 1968 editorial that
“Pay, by itself, often ranks low
on the list of rewards that such
workers seek,” is, I feel, inaccu-
rate. Pay may not rank first with
the majority, but it surely ranks
high. A pay increase enhances an
individual’s feeling of being appre-
ciated as well as his material well-
being. Also, his advice to project
managers on sharing the involve-
ment, ete. seems hardly necessary.
Surely, any competent project man-
ager knows this.

(name withheld by request)

Engineers are treated

daS common workers
Sir:

In comment to the letter writ-
ten by a “Baltimore Engineer,” I
must admit a total agreement. I
think the key word, which seems to
be missing from his letter, is
“professional.”

Unfortunately, too many engi-
neers are treated as common work-
ers when it comes to rewards and
working hours, and I like profes-
sionals only when it comes to mak-
ing sacrifices for “the company.”
Hopefully, as more engineers start

<4 INFORMATION RETRIEVAL NUMBER 30

fighting for their rights, as does
our friend from Baltimore, a pleas-
ant environment with decent bene-
fits and salaries will be obtainable.
If articles I have read are true,
management and some companies
are giving their engineers a fair
shake. Possibly industry should
look at the success of one of these
comanies, Signetics Corp.
Gerald Goldschein
New York

Individuals play against
a stacked deck

Sir:

The author of the letter “work
for my dog” seems to be more of
a philosopher than an engineer, but
he hit the nail right on the head.
He gives us a classic example of
the Modern American Tragedy—
the Rat Race!

The working hours, holidays, va-
cations, and retirement age in most
foreign countries puts us to shame.
Even the Russians, who are sup-
posedly competing with the West,
went to a 30-hour week a few years
ago. I see no reason why a dog
should lead a more comfortable
life than his master. Progress is
not solely more business mergers
and higher corporate profits, but an
easier life.

Fortunately, our predicament is
not entirely hopeless. The Genera-
tion Gap spells doom for the archi-
tects of the Rat Race. Corporate
profits will go down, but the quali-
ty of life in America will surely
20 up.

As far as engineering unions are
concerned, I feel that dealing with
a company (organization) on an
individual basis is like playing
against a stacked deck. The indi-
vidual is no match and will always
come out on the bottom. It takes
an organization to deal with an-
other organization if the outcome
is to be fair to both sides.

In view of the present general
situation, an engineering union is
essential for our very economic and
social survival!

(name withheld by reqeust)

Looking
beyond

the'specs’

with Pz2B

Time Delay Relays

CD-38 style
+5% Accuracy
+1% Repeatability
Dependable!

A wide range of time delay require-
ments can be met with these accu-
rate, easy-to-use solid state relays.
All built to P&B’s exacting standards
of reliability, the series offers a
multitude of advantages, including
timing repeatability of +1%; nearly
instantaneous (milliseconds) reset;
a choice of sizes, mountings and
terminations; long-life inherent with
non-mechanical solid state switch-
ing. Three modes of timing are avail-
able — knob-adjustable, resistor-ad-
justable, and fixed.

The CD Series is available for delay
on operate or on release with the
relay in the same enclosure as the
solid state unit or with an external
auxiliary relay. There are four case
styles in this series:

The CD-21 designed for use with an
external KRP relay can also be sup-
plied with an internal DPDT relay.
The CD-31 style designed for use
with an external KHP relay.

The CD-38 style has an internal 10
amp DPDT relay.

The CD-45 style designed for use
with an external PR relay.

~ CD-31 style

CD-21 style
CD-45 style

PLUS P&B Capabilities and
Facilities that insure
= Controlled Quality = Reliability
® Long Life ® On Time Deliveries

AMFE
POTTERsBRUMFIELD

Division of American Machine & Foundry Co.
Princeton, Indiana 47570
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Coors Porcelain Company is the Number 1 producer
of high-alumina ceramics and a major producer of
alumina-ceramic substrates for thick- and thin-film cir-
cuits. This produces a number of benefits for you. Namely:

LOW COST—Whether your substrate order is
large or small, you'll always find
fair, competitive prices at Coors.

QUICK DELIVERY —Large-quantity substrate orders
normally require only 6 to 8 weeks
to complete. Small orders and pro-
totype quantities usually take 2
weeks or less. Stocked blanks are
shipped within 48 hours.

HIGHEST QUALITY —Coors has long been known as the
quality manufacturer of technical
ceramics. This means you can be
sure Coors substrates will have uni-
form surfaces, precise dimensions,

maximum strength, maximum flat-
ness, minimum camber, minimum
waviness.

Coors can produce substrates to your specifications
from either glazed or unglazed 96% alumina ceramic or
unglazed 99.5% alumina ceramic. Both of these ceramics
are dense, impervious, resistant to high temperatures,
easily metallized, and have excellent electrical-insulation
characteristics and good heat-transfer properties.

For details on Coors ceramic substrates, send for
Bulletin 1400. Coors Porcelain Company, 600 Ninth
Street, Golden, Colorado 80401.

9/2

AERAMICS
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FIRNT again...
with the largest lincup
of new linear ICs

HOLYIND3H IOVLTIOA TVSHIAINN QIRI8AH

“ high-breds =

LADDER SWITCHES
VOLTAGE REGULATORS
LAMP/RELAY DRIVERS
CLOCK DRIVERS
HI-SLEWING OP AMPS
LEVEL TRANSLATORS
BUFFER AMPLIFIERS
BIPOLAR SWITCHES

J FET ANALOG GATES
DUAL/COMPLEMENTARY VOLTAGE REGULATORS
POWER AMPLIFIERS
APPLICATIONS NOTES

order your free copy foday!

Call 516+733-3243 or write General Instrument Corporation, Dept. H, 600 West John St., Hicksville, L.I., N. Y. 11802.

GENERAL
INSTRUMENT

INFORMATION RETRIEVAL NUMBER 33
ELECTRONIC DESIGN 19, September 13, 1969

‘o
W



Bright, legible displays, telling it precisely
like it is . . . that’s what counts. Whatever
the application, IEE has a readout and mat-
ing driver/decoder geared to deliver unsur-
passed displays, up front . . . where the
action is. :

1. nimoT™, single-decade — Single plane,
10 gun CRT. Displays numbers, letters and
words with unsurpassed brightness and
clarity. Driver/Decoder with BCD input.
2. nimo™™, 4-decade display — 1.13” dia;
3" high characters. $3.50/decade. Various
Driver/Decoders, MSI/LSI compatible.

3. nimor™, 6-decade display — Ideal for
instrument use, read bright and clear at 75
F.L.—low, $2.90/decade. Highly com-
patible electronic interface cards.

4. Series 860 Cue Switch — Unique read-
out and data input unit; displays up to
24 messages. Depressing viewing
screen/switch initiates or changes inputs.

The World’s broadest line of rear-projection readouts.

PITCHED
WEDGE
POSITION

B ' Hexadecimal applications.
5. Series 345 —Superb micro-
miniature readout with 2" w
X %" h screen. 20’ viewing distance, 175°
viewing angle. Matching miniature Driver/
Decoder assures optimum performance.
6. Series 10H — World’s most popular
rear-projection readout. Projects any
numeral, character, message, color, etc.
High performance Driver/Decoder.
7. Series 120H — Miniature readout, only
1” wide, presents 38" h characters. Readabil-
ity unmatched at 30’. High reliability potted
Driver/Decoder for military application.
8. Series 220H — Optimum clarity even
under high ambient light conditions. Front
plug-in capability: press viewing screen, re-
move insert. New IC Driver/Decoder.
9. Series 360H — Jumbo size (2”) char-
acters, clearly visible from 50’. Unit is 3” h
X 2” w; mounts on 2” centers for minimum

463250

panel space. Various Driver/Decoders.

10. Series 160H — Has 1.56” h x 1.12” w
message area, readable at 30’. Lamps are
decoded and driven by one of three styles
of IEE Driver/Decoders, 14 models in all.
11. Series 880 — Compact, sub-panel read-
out offers 0.50” message area, choice of 12
Driver/Decoders, with or without data stor-
age, plus many options.

12. Series 80 — The “Big Boy” (33%” h
characters). Suited to many annunciator
applications, control boards, etc. Easily read
from 100’. New Driver/Decoders.

13. Bina-View — Unique readout utilizing
up to 64 character plates. Accepts any bi-
nary code up to 6 bits. Self decodes and
displays in any color.

14. Status Indicator — Back lighted multi-
message indicator. Displays one or all (12)
messages simultaneously. Ideal for sequen-
tial instructions or operational procedures.

Industrial Electronic Engineers, Inc.
7720 Lemona Ave., Van Nuys, California 91405
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"Speaking

of Iamps- _." | The day Electronic Design out-jinxed a jinx

Aug. 13, 1969. If you’re superstitious, you take special
precautions on any day with a “13” in it. Like avoiding
cats, ladders or broken glass. If you've got a bad case,
you stay home in bed, maybe, with the covers over your
head. You don’t go fishing, because, as any fool knows,
when you’re a fisherman, you’re courting luck. So . . .
with technical-minded aplomb and thorough disregard
for the conventions of superstition, ELECTRONIC DESIGN’s
editorial staff stayed away from the office on Aug. 13,
1969—and went fishing. :

Led by Editor Howard Bierman and Managing Editor
Frank Egan, the staffers turned up wide-eyed at 7 a.m.
at Sheepshead Bay in Brooklyn, N. Y., where the jolly
boat Mako II is based. In a day on the bounding Atlantic
off Jersey’s north shore, the editors and writers learned
several interesting things. Like: Bluefish don’t have a
very efficient sensor system; they think wiggling yellow
plastic tubing a half inch in diameter is a fish. And
wouldn’t it be nice if people had built-in gyroscopes?

Hard luck? None to speak of. Art Director CIiff
Gardiner slept all day. Too much Dramamine. But no-
body broke a leg or wrapped a fishhook around a col-
league. In all, the staff caught about 50 pounds of fish—
21 blues. Maybe it was because Aug. 13, 1968, was a
Wednesday instead of a Friday?

(P.S.: There was fishing for ideas on the trip, too.
It’s our way of getting the staff away from the office
routine a couple times a year to discuss freely and open-
ly ways of vmproving the magazine. We believe that on
occasion you can mix business and pleasure.)

IEE builds subminiature lamps with stabil-
ized filaments, longer life, uniform bril-
liance, unmatched reliability . . . at half the
cost of competition. Seems like magic, but
it isn’t. It’s extra long aging at rated volt-
ages. (Forced aging shortens lamp life.)
It’s extra care in selection. It’s such features
as handmounted Swiss tungsten filaments
and multi-point testing, all inherent in a
stringent, quality assurance program
for over 500 varieties. Let
your IEE representative
shed a little light on lamp
savings for you today.
(Get the rub?) Industrial
Electronic Engineers, Inc.,

7720 Lemona Avenue * ;

Van Nuys, California SUB-MINIATURE August 13 was an unlucky day—but only for the blue-
91405. (213) 787-0311, LAM PS fish in the picture. ELECTRONIC DESIGN's editorial staff
TWX-910-495-1707. took the day off to go fishing—for ideas as well as blues.
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high quahty fixed composmon resis-
 tors for the booming radio market.
Still are, in fact.

From the earliest days of television,
Stackpole supplied the first ferrite
horizontal output transformer cores.
First for black and white. Then for
color. In 1954 Stackpole introduced

- J

Automatic Pincushion Correction.

Stackpole engineering and produc-
tion know-how has contributed much
to the technology of television. Qur
components can be found in every
domestic TV set. Not only ferrites and
resistors, but variable resistors and
linear potentiometers; slide and
rocker switches; capacitors and hard
ferrite magnets. More than any other
manufacturer.

“Va good TV set? Be sur

Have yau gbt what

Stackpole electronic compon
wherever possible. You'll get the va
and performance you need. Write or
call: Stackpole Carbon Compan
Electronic Components Dmsmn,' t.
Marys, Pa. 15857. Phone 814-834-1521.
TWX: 510-693-4511.

&

® ELECTRONIC COMPONENTS DIVISION
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EDITORIAL

Are engineering unions
_ really needed?

Engineers are growing more and more uneasy about their
salaries, job security, and professional recognition, and many
are pushing for union representation to cure all the ills. But are
unions really necessary?

A Baltimore engineer, for instance, assures us that he flatly
refuses to work for his dog. He disagrees with our editorial
“Who does a man really work for ... ?” (ED 26, Dec. 19, 1968) in
which we suggested that engineers are more interested in chal-
lenging work and professional recognition than in salary. In his let-
ter (see Letters, ED 15, July 19, 1969) he tells us he has a nice
house, nice wife, nice kids, wall-to-wall carpeting, two cars and
a boat, but that he is working all the time and only his dog is
home to enjoy the'good life. He says that he doesn’t strive first
in his work for personal growth, cultural broadening, or recog-
nition from his peers. He wants money, not challenges, and ex-
tended vacations, not overtime. And he looks for union repre-
sentation to get it for him.

We have received letters from a number of other engineers who
support his view, in whole or in part (see Letters, page 49).
They want higher salaries, more job security, shorter workweeks,
professional recognition and interesting work. And they say re-
peatedly that they want union representation.

No one argues—higher salaries would be great. But if an
engineer is not satisfied with his salary perhaps he should ask
himself if he’s really worth the extra money to his company. If
he is, why does he need a union to ask for it? And if his company
doesn’t share his view, shouldn’t the onus be on him to find more
rewarding work? Shouldn’t he look for more responsibility with
a different company?

Some argue against this idea. They say they have mortgages
and kids in school and they can’t afford to move. So they want
union action to force salaries up in the job they now hold. But
are an engineer’s personal obligations and commitments really
the company’s responsibility? Should they ever be?

And is it realistic to demand job security through union action
in an industry such as aerospace, which is by its nature depend-
ent on uncertain contracts? Don’t aerospace engineers receive
higher salaries in lieu of job risk? (The Engineers Joint Council
data indicates that they do—engineers are more highly paid in
L.A. than in, say, the south-central states). Surely, to ask for
guaranteed employment when contracts cannot be obtained
throws an unreasonably heavy burden on the company.

These points can easily be forgotten in the heat of argument.
Shouldn’t they be more carefully considered?

RAYMOND D. SPEER




BELDEN...new ideas for moving electrical energy
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systems turn us on

We have an active imagination when it
comes to wiring. Because it's sparked
by a lot of savvy about wire and cable
and its capabilities. With applied imag-
ination we can create fresh ideas that
help a customer get a better value for
his dollar. Our Wire Systems Specialists
are trained to explore every wire-related
aspect of a product—compatibility,
production, packaging, operating
environment . .. the entire system. And
then put their imaginations to work.
To eliminate a shielding or stripping
problem *. Or save money. Or enhance
the product’s reliability. And whatever
type of wire or cable it takes to turn an

idea into reality . . . well, we make all
kinds of wire for all kinds of systems.
Why not see what we can imagine for
your product? Call or write: Belden
Corporation, P.O. Box 5070-A, Chicago,
Illinois 60680. And ask for our catalog,
and the reprint article, ''Key Questions
and Answers on Specifying Electronic
Cable.”’

*For example: We’ve insulated some of
our lead wire with silicone. So no glass
braid protection is needed. This means
that stripper blades will last much,
much longer. And a potential health
hazard to stripper operators is
eliminated. G168
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145-5 Right Angle

Pin & Socket o
MMM 25 Right Angle

Pin & Socket with Crimp
Removable Contacts

L

1800-16-26 Plug with
Right Angle Pin;
MM 26-22S-Socket

145-14 Right Angle
Pin & Socket

ALL ILLUSTRATIONS ACTUAL SIZE

600-1-45 Right Angle Pin & Socket

600-70 Right Angle Pin & Socket

For connectors
that meet

MIL-E-5400K...

Continental has
the right angles

FOR PRINTED CIRCUIT BOARDS

The MIL-E-5400K specifications for airborne elec-
tronic equipment do not permit the use of printed cir-
cuit board plug-in connectors. Continental's right
angle connectors meet all the design requirements of
this revised Mil spec—dip soldering directly to the
PC board or flexible cable. A broad range of right
angle, microminiature, removable contact and flexible
cable connectors are available for you to choose from.
Call or write us today for complete information.

For the Sales Representative Nearest You, See Our Listings in EEM and VSMF Directories.

CONTINENTAL

CONNECTORS

CONTINENTAL CONNECTOR CORPORATION = WOODSIDE, NEW YORK 11377
INFORMATION RETRIEVAL NUMBER 47
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CENTRALAB
SEMICONDUCTOR
Division
GLOBE-UNION INC.

4501 NORTH ARDEN DRIVE
EL MONTE, CALIFORNIA 81734

silicon semiconductor chips made specifically for use in
hybrid microcircuits . . . available from Centralab Semi-
conductor . . . designed and fabricated to be compatible
with all thick and thin film hybrids . . . to bond to all types
of substrates without problems. We're the chip house. Our
hybrid applications engineering group is available to help
you with tough problems. Their services are free. And at
nominal cost we can supply you with a zener chip sampling
kit made for designers’use.

Contact us for information on chips, the zener chip sampler
kit or for engineering assistance.

silicon chips in zeners, temperature-compensated zeners, scr's, rectifiers, core drivers, general purpose diodes and tunnel diodes.
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A Mastermox is
something more than
a metal film.

A Mastermox is a metal oxide glaze resistor.
Mastermox resistors combine metal powders with
molten glass to bring resistor technology to a new
high. Revolutionary design creates high resistance
range accuracy — | 0K ohms to 10,000 Megohm:s.
Space-savings too. Provides more watts per cubic
inch.

Stability? Drift as low as 19, full-load in 2000
hours. On the shelf — less than 0.1%, drift per
year. Changes in voltage and temperature barely
influence Mastermox performance.

Obtain  Mastermox critical capability in high

VICTOREEN INSTRUMENT DIVISION

10101 WOODLAND AVENUE « CLEVELAND, OHIO 44104
EUROPE:ARNDALE HOUSE, THE PRECINCT,EGHAM,SURREY,ENGLAND « TEL: EGHAM 4887

voltage dividers and bleeders, meter multipliers,
high voltage probes, oscilloscopes and vacuum
tube voltmeters, plate load resistors, pulse forming
networks, and similar applications.

Mastermox. Victoreen's master resistor.

Power *Mox.

Resistance Ratin Oper. Length Diameter
Model Range @ 70°?’., Volts Inches Inches
MOX-400 1 - 2500 megs 25W 1,000V .420+.050 | .130+.010
MOX-750 1 - 5000 megs 50W 2,000V .790+.050 | .130+.010
MOX-1125 1 - 10000 megs 1.00W 5,000V 1.175+4.060 | .130+.010
MOX-1 10K - 500 megs 2.50W 7,500V 1.062+-.060 .284+.010
MOX-2 20K - 1000 megs 5.00W 15,000V | 2.062+.060 | .284=+.010
MOX-3 30K - 1500 megs 7.50W | 22,500V | 3.062+.060 | .284-+.010
MOX-4 40K - 2000 megs | 10.00W | 30,000V | 4.062+.060 | .284+.010
MOX-5 50K - 2500 megs | 12.50W | 37,500V | 5.062+.060 | .284+.010

*Applicable above critical resistance. Maximum operating temperature,
220°_C. Encapsulotion: Si Conformal. Additional technical data in folder form
available upon request. Or telephone: (216) 795-8200.

VICTOREEN
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We make our frequency components too good
rather than merely good enough.

Because sometime, somewhere, it might make a difference.

Motorola’s dependable,
precision frequency components
are now available.
Many of our frequency components are
used in emergency communications
equipment. That's one reason why we will
not compromise our insistence on quality.
And now, for the first time in 30 years,
you and other designers and OEM manu-
facturers can take advantage of Motorola's
experience and large production capa-

bilities for frequency components: crys-
tals, filters, oscillators, tone modules, and
resonant reeds.

You can choose from an extensive
line of off-the-shelf precision compo-
nents. Or we'll gladly design and pro-
duce your devices on a custom basis.
If you need it, you'll get application
assistance. And all components are
made under clean room conditions.

W hatever application you have

in mind for our frequency components,
you can count on one thing. All are de-
signed with the same precision, the same
quality, the same dependability. Because
we won't settle for second best.
And neither should you.
Send for Bulletin TIC-3401. Write
Component Products Dept., Motorola
Communications & Electronics, Inc.,
4501 W. Augusta Blvd., Chicago,
Illinois 60651.

MOTOROLA TOTAL COMMUNICATIONS
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.Choice
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Y = A®B

TI's new MSI SN5486/SN7486
does it fast.

(And easy on the pocketbook.)

Typical propagation delay of this new
TI monolithic quadruple 2-input ex-
clusive-OR gate is 12 ns. Power dissipa-
tion per exclusive-OR function is only
39 mW. In 100-999 quantities, the plastic
dual-in-line carries a $3.00 price tag.

TI’s low-power version, SN54L86/SN-
74186, will help ease your critical power
dissipation situations. Power dissipa-
tion: 3.75 mW per exclusive-OR function.
Propagation delay: 58 ns. Cost: $3.41
for the plastic dual-in-line.

You can get both versions promptly

TTL
integrated circuits
from Texas Instruments

and both are fully compatible with TI’s
growing family of Series 54/74 inte-
grated circuits.

For all the facts, fast and easy, get
our data sheet on the SN5486/SN7486.
We’ll also send along our new 80-page
brochure on our Series 54/74 1Cs. Circle
190 on the Reader Service Card or write
Texas Instruments Incorporated, P.O.

Box 5012, M. S. 308, Dallas, .

Texas 75222. Or call your [7
nearest authorized TI Dis-
tributor.

TEXAS INSTRUMENTS
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Meet Datapoint.
Its 20 times faster
than other multipoint recorders.

And infinitely more versatile.

This new high-speed multipoint
recorder by Brush runs off as many
as 20 samples per second on 2 to 8
channels. So it’s great for monitoring
fast-changing variables in tempera-
ture, flow, pressure, strain, chemical
processes, displacement dynamics
and the like.

Datapoint handles mixed inputs
from high and low level inputs. All
on one chart. Recordings come out
clear, crisp, uncluttered. And Z-folded.
You've got a choice of 12 chart speeds,
pushbutton controlled.

About that versatility. Datapoint
works in three modes: multipoint
sampling, intensified sampling, for
channels of high dynamic content, or
continuous single channel recording.
So you get much more than just a fast
multipoint recorder. Without paying
more to get it.

And Datapoint is accurate, too. A
full 99.5%, enforced by a non-contact
position-feedback system. It’s a first
in this type of recorder. (But a proven
success in countless Brush direct writ-
ing oscillographs.)

Speed. Versatility. Accuracy. These
make Datapoint a new concept in re-
cording. There’s never been anything
like it. You'll find more proof in the
Datapoint brochure. Send for your
copy today. Clevite Corporation,
Brush Instruments Division, 37th and
Perkins, Cleveland, Ohio 44114.

CLEVITE B R U SH




TR
minimum current switching

in a low-cost relay

New Electronic Specialty 79N, all-welded
military-type, crystal can, dry circuit to
3-amp relay, per MIL-R-5757D/10C.

Put the new 79N relay into your circuit . . .
you'll get reliable minimum current switch-
ing and cut costs at the same time.

This new relay gives you the same reliability
in switching of minimum current as dry cir-
cuit or load current . . . and at prices com-
petitive with conventional relays. A unique
contact design lets the 79N meet the 100,000-
cycle, no-failure military requirements for
minimum current previously found only in
higher cost, more exotic relays.

If you're designing state-of-the-art circuitry
with 100 mA to .5 A switching requirements,
as well as dry circuit and load current to 3
amps, you should know all about the 79N.

For complete information—or assistance in
solving your switching problems with 2 & 4
pole 10 amp, or 2, 4, & 6 pole dry circuit-to-3
amp relays contact your nearest Electronic
Specialty representative. Or write:

ELECTRONIC SPECIALTY CO.
PORTLAND ELECTRONICS DIVISION
Dept. ED + 18900 N.E. Sandy Boulevard
Portland, Oregon 97220 + Phone (503) 665-0121

A COMPLETE LINE OF MINIATURE MILITARY RELAYS WITH PROVEN PERFORMANCE

b o 4 z ﬁ%“*‘ 4 ‘4@*’ '
J Lo d 4 SR B » /4
Agf& 0 52-9 ;;? 5 A l % -:,gg/ $

INFORMATION RETRIEVAL NUMBER 53
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Applications Power *

HF DUAL FETs
for wideband diff amps,

and balanced RF circuits

Wideband Differential Amplifier Ideal for a preamplifier where high input impedance and low
noise over a wide frequency range is desired. At 25 MHz the input impedance is approximately 250K
in parallel with 3 pE

+10V
l CHARACTERISTIC SYMBOL MIN MAX CONDITIONS
ZKé 2K
t CJP @ WID[B:NPZI?J:FEREN“M o Transconductance gts 5,000 umho
S BANDWIDTH =25mHz

Input Capacitance Ciss 5 pF Voe = 10V

v—I:L L Offset Voltage |Vas1 — Vas:| 10 mV* Ip =5 mA
Differential & asal /4
Voltage Drift |Vas1 — Vas2|/AT 20 uv/°C*

10V

* The U253 has an offset of 20 mV and a differential drift of 40 xV/°C Max.

Balanced Mixer The FET’s square law characteristic allows this mixer to handle large dynamic
signal power while producing low spurious products. Oscillator power drive requirements are ex-
tremely low, thanks to the FET’s high input impedance.

R CHARACTERISTIC |  SYMBOL MIN MAX | CONDITIONS
o=
0SC. REL> 30db
SIGNAL
'I’Nf\UT U251 Transconductance gts 5,000 pmho
% -
IF

1 Vbe = 10V

3 Input Capacitance Ciss 5 pF
= 1K |.001 In =5 mA

= Offset Voltage |Vas:1 — Vase| 100 mV

These high frequency duals may be used up to 450 MHz depending upon the application and per-
formance desired. If your present design situation is VHF or UHF, if you want instant applications
information, call the number below. It’s a direct line to our applications group. * That’s applications

[)ower.
Our new address. . .

... in Europe Siliconix Ltd. = [ . =
Siliconix House SI'IEDHIX InCDI'pDI’aTEd
Sketty Park
Safm();ersar\'\lay 2201 Laurelwood Road « Santa Clara, Calif. 95054
Swansea, U.K. Phone (408)246-8000Ext.201 « TWX: 910-338-0227
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P5001
Main
Frame/
Power
Supply
Regulator
section is
Plug-in
5010

70

Br&'S 4 NEW Wavelorm generalor
that'l Stll be new ||’72

Mode Control
5110 provides
gating and
triggering to
generator;
variable .
start/stop;
adds haversine
and havertri-
angle to
generator

Generator G5210 produces square
and triangle waveforms from .0001 Hz
to 1 MHz; 2 MHz in positive or
negative offset. Triangle used for
sine shaping in A5420.

EXACT

electronics,inc.

Box 160
Hillsboro, Oregon 97123
Telephone (503) 648-6661

Frequency
Modulator M5310
adds voltage-
controlled
frequency to
G5210. Feat

ing

on and
expansion
control, with
input signal
conditioning

General Purpose
Amplifier A5420
with square,
triangie and sine
outputs. Features
built-in sine
shaper and
external input
capability.

Generator G5212: Ramp generator
with a range from 1000 sec. to

14 sec., can be used to drive M5310
for sweeping operation. Two 5212's
make a simple X-Y system.

Three years is a long time to expect any electronic instrument
to stay abreast of the state-of-the-art. But Exact’s new System

5000 Modular Waveform Generator not only enables you to build
an instrument exactly as you want it now, but also anticipates
your future needs as well as advances in the state-of-the-art.

System 5000 has a building-block concept that lets you start
with a mainframe/power supply unit, then add generators, mode
controls and amplifiers as your needs dictate. The initial com-
plement of plug-in modules includes a mode control unit, three
generators, a frequency modulator and three amplifiers.

INFORMATION RETRIEVAL NUMBER 55

Packaged in a compact, 3%2-inch-thin
cabinet, the System 5000 features a
convenient new module ejector de-
vice, smart black-and-white styling
and a tilt stand.

ELECTRONIC DESIGN 19, September 13, 1969



Tape, bobbin, ferrite, powder cores » Laminations ¢ Photo-etched parts » Specialty metals * Engineered control systems

ELECTRONIC DESIGN 19, September 13, 1969

DESIGNERS:
) AVOID SHOTGUN
MARRIAGES

Use Magnetics Inc.
550 Mu Powder Cores

Magnetics Inc. first filled the
void between 300 Mu pow-
der cores and nickel lamina-
tions with the 550 Mu moly-
permalloy powder core. We &y
introduced it in three sizes.
And this perm is still exclusive with us. However, now you can
get it in 9 new sizes—an O.D. range of .250" to 1.602”. These
fixed-gap toroids keep you from being forced into undesir-
able component marriages, let you tighten design to meet
packaging requirements, cut total assembly costs in
filters, chokes, transformers, inductors. They also pro-
vide: 1. A high inductance-to-size ratio. 2. Reduced d.c.
copper resistance. 3. Less distributed capacity. 4.
Greater temperature stability than laminations. Avoid shotgun designing and
get more freedom in using magnetic cores for circuit components. Try 550 Mu—

we can ship from stock all 12 sizes. For additional

informgtion %n 550 Mu powder core advantages, ".

write Dept. ED-105 for Bul. FLC-02. Magnetics MAGNETICS i
inc.

Inc., Butler, Pa. 16001. :
- J J J

INFORMATION RETRIEVAL NUMBER 56
il



If Hybrid IC Active Filters
with passive filter

stability could solve your
roblems,
you'd
robably
ay more

for then

Frequency range from DC to 50 kHz ® Q range from 0
ply voltages from +9V to +15V with 250 mW power co
x 0.474”. ;
PRICES: 1-5 $47 26-99
6-10 $42 100-999
11-25 $39 1000-2000

Gentlemen at KTI:

Please send me more information on:
[ FS-20 [J All Active Filters ] Hybrid Subsystems
[ Put me on your permanent mailing list

Name
Company.
Address
City.

Sidte KINETIC TECHNOLOGY, INCORPORATED

17465 Shelburne Way, Los Gatos, California 95030
(408) 356-2131 TWX: 910-597-5390

The name to remember for Hybrid Integrated
Systems and Active Filters . ..

My applications are:



You say you want a

low-profile snap-in mounting push button switch or
matching indicator that is interchangeable with most
4-lamp displays . . . available in a full range of cap
colors . . . with a choice of bezels with or without
barriers in black, gray, dark gray or white.

and a

legend presentation that’s positive (like this one) or
negative (like the one below) or just plain (like the one
above) . . . one that's white when “off” and red, green,
yellow (amber), blue or light yellow when “on” .. .

or colored both “on” and “off.”

anda

highl?/ reliable switch proven in thousands of
installations . . . available in momentary or alternate
action ... N.O., N.C. or two circuit (one N.O., one
N.C.) ... that accommodates a T-1% bulb with midget
flanged base, incandescent, in a range of voltages
from 6—28V.

etc.
ete.
éetc.

Now, Dialight gives you
custom panel designing with a
standard line of push-button
switches and matching indicators

Dialight offers a broader range of switch and indicator
possibilities than you’ll find anywhere in a standard single-lamp
line. Sizes: 34" x 1", 54" square and round. Send today for
our new full-color catalog L-209.

DIALIGHT

Dialight Corporation, 60 Stewart Ave., Brooklyn, N.Y. 11237 DT-124

INFORMATION RETRIEVAL NUMBER 58
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