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We trust no one else with any of the proc-
esses that go into the manufacture of B-H

Sleeving and Tubing. Every step — from

original braiding to final finishing is

under our complete control. We are solely
responsible for the quality of every foot

" FLEXIBLE

VARNISHED TUBING
MAGNETO TUBING
SATURATED SLEEVING
FIBRE GLASS TUBING
& SLEEVING
So if your specifi are ing as to
size, dielectric strength and flexibility we

would like to show you how B-H products
can meet them.

WRITE FOR SAMPLES

-
LBt
Bentley, Harris Mfg. Co.

CONSHOHOCKEN, PENNA.

CHICAGO OFFICE 440 W. Huron St.

MATHEMATICS
FOR RADIO

AND COMMUNICATION

by GEORGE F. MAEDEL, A.B., E.E.
Chief Instructor, N. Y. School, RCA Institutes
To master the technicalities of radio—to

read engineering literature Intelligently—
you must have the mathematical ground-

work covered by these absorbing books
prepared for home study. Book I (314 pp.)
covers the algebra, arithmetic, and geom-
etry: Book 1I (329 pp.) covers the ad-|
vanced algebra, ftrigonometry, and com-l
plex numbers necessary o read lechnical'
books and articles on radio.

eSS SESEPEEREEERARERAGROORERRRRRERRRES
MAEDEL PUBLISHING HOUSE Room 108
593 East 38 Street, Brooklyn, New York

Send me MATHEMATICS FOR RADIO AND
COMMUNICATION as checked below. I enclose
payment therefor with the understanding that
1 may return the book(s) within 5 days in good |
condition and my money will be refunded.

O Book I at $3.756 plus 3c postage

O Book II at $4.00 plus 8¢ postage

O Books I and II at $7.76 postage prepaid
Foreign and Canadian prices 25¢ per volume higher. |
CESCOEREENENEES00C NG RERERNEOORRRRRRS
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Recording Discs l

NEW RECORDING DISCS known as “Black '

Seal Glass Base Recording Discs” may

be described as all glass discs in either |

a thin, flexible weight, or medium
weight in 10, 12 or 16 inch sizes; both
weights are available with either two

or four holes; there are no fibre or
other foreign material inserts: there
are no metal grommets around the
holes; and, finally, the holes of the
discs are precision machined directly in
the glass.

These discs ave available from The
Gould-Moody Co., 395 Broadway, New
York, N. Y.

Sectional Resistors

FoOR USE IN RADIO CIRCUITS, power recti-
fiers and laboratories for measuring
any high voltage a-c or d-c circuit of
250 to 30,000 volts, a new sectional re-
sistor is available. The unit is designed
to replace, in certain cases, the old box
type resistor which had a high power
consumption and was inconvenient to
install or replace. Made up of indi-
vidual, hermetically sealed units wire
wound around a ceramic resistor spool,
the resistor units have values of from
0.25 to one megohm and a rated current
of 1 ma. Dimensions are 1#x1} inches
in diameter per section. The ceramic
resistor spool is sectionalized, and adja-
cent sections are wound in opposite di-

| rections to obtain a non-inductive re-

sistance.

Resistance is held within close tol-
erances permitting interchargeability
of units having the same voltage rat-
ing. When a number of sections are
mounted on one shaft, permanent taps |
may be taken off between any two sec-

MICRO-PROGESSED
SPRINGS

BERYLLIUM COPPER
COIL OR FLAT

Eliminate-Drift

I-S beryllium copper coil springs are defi-
nitely superior—the result of micro-process-
ing, a radically different technique, for mak-
ing beryllium copper springs, perfected by
Instrument Specialties Company after eight
years of metallurgical research. Micro-Process-
ing makes the difference.

Set-Fatigue

First—I-S springs are made with special
machines and tools of our own design. Eco-
nomical for short or long runs.

Second — Special heat-treatment — labora-
tory controlled for each production lot—as-
sures the desired physical properties for each
shipment of 1-S springs.

Third—With the Carson Electronic Spring
Tester, our laboratory predicts controls and
tests to closer tolerances.*

Fourth—Micro-Processed beryllium copper
has higher strength and
conductivity, better en-
durance, stability, and
heat resistance than
stainless steel or bronze.
Better corrosion resist-
ance and less drift than
steel.

*COIL SPRING STAND-
ARD PRODUCTION
TOLERANCES
Inside diameter, up to Y2
in. (any wire diameter) .003
Load test at working length.

FLAT SPRING
STANDARD TOLER-
ANCES
Angles—within !/,° in bends.
Flatness—within .00! to .003

in. per inch of length.

Spring measurement
has been revolutionized
by the Carson Electronic
Spring Tester—an exclusive 1.S development.
Measuring to ten-millionths of an inch with-
out pressure, this superior precision instru-
ment enables |-S to control and test within
closer limits. Extensive spring research is
constantly in progress in the -5 laboratory.

Write foday for Bulletin #4 for further de-

toils on micro-processed beryllium copper
“MICRO -+ PROCESSED™ springs. There
is o differ-
ence. InSist on
I-S.

BERYLLIUM COPPEN SPAINGS

INSTRUMENT  SPECIALTIES C0., INC.

DEPT. S, LITTLE FALLS, NEW JERSEY
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Dialight
sees a heed:

(Need: The right switch for the right price.)

See Dialight.

wf function and esthetics, re- gized.
t ar(-u S prime con t. e
r panel, sub-panel

For the switch buyer, choice
liability, ease of mounting. and low ¢

cerns. He may need a pushbutton switch f
or snap-in mounting. He may need a ¢! e of bezel with or
without barriers in black, gray. dark gray or white. He may
need a legend that's positive, negative, or hidden until ener - w

ne that's white when *
r light yellow when “‘on™...o0r ¢

sands of installations. Matching indicat

rid-wide distributor network

The cap has ametal
insert designed for
proper heat dissi-
pation. Cap is illu-
minatedbyaT-1 %
incandescent lamp
in voltage range
to 28V. Lamp can
be easily replaced
without special
tools from front of

ff* and red, green, ambo'

red both “on™ and

He may need a highly rehable switch proven in thou-

rs with same front-

f-panel appearance are also available. Obtamable from our

Bezels available in
black, gray, dark
gray or white and
inround, square
or rectangular
shapes.

panel

More than 12 colors {
available in round,
square, or rectangular
shapes in six basic
sizes—1%" to 1%".
Choice of engraved,
hot stamped or re-
placeable film legends
with positive or nega-
tive presentations.

tional

Available with or without
bezels. Bezel allows for sim-
ple snap-in mounting. With-
out bezel, switch can be
used for panel or sub-panel
mounting.

Terminals are gold plated for oxidized free
solderability, and come in choice of solder
blade or pc terminations.

NOW LISTED IN UNDERWRITER'S
RECOGNIZED COMPONENTS INDEX

Dialight Corporation, A North American Philips Company + 203 Harrison Place, Brooklyn, N. Y. 11237 (212) 497.7600

Circle 900 on reader service card

Fingertip grip sim-
plifies insertion or
replacement of
pushbutton cap.

Stainless-steel clips lock
switch into panel on four
sides.

No tools or addi
hardware required

for installing. Panel
mounting switches come
with ‘required hardware
for panel or sub-panel
mounting.

Alternate, momentary, and snap-action con-
tacts with ratings to 5 amps. All switch con-
tacts are gold plated for high reliability.
Normally open, normally closed, and two-
circuit (one N.O., and one N.C.). Totally en-
closed within anodized aluminum housing.
Low level and D.P.D.T. snap action, and con
tactless solid state switches also available.

DIALIGHT



Only one OEM supplier

makes minicomputers and tape decks and
disc drives and plotters and card readers
and line printers and

software and firmware.

Hewlett-Packard’s new OEM catalog shows how more
than 100 OEM products work for a living.

Let them work for you. Write for the catalog.

Hewlett-Packard OEM Catalog, 1501 Page Mill Road,
Palo Alto, California 94304,

HP minicomputers.
They work for a living.

HEWLETT hp, PACKARD

Sales and service from 172 offices in 65 countries.
1501 Page Mill Road, Palo Alto, California 94304
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SURPRISE!

h ﬂ 6 times

brighter red.

32l times
brighter green.

6 times
brighter yellow.

HP brings you three new LED’s that are many times brighter than our standard T-1
red lamps. All offer a 180° viewing angle, plus high axial luminous
intensity and a good on-off contrast ratio. Ideal for front panel applications.
Our new green lamp (5082-4984) uses high-efficiency
gallium phosphide to generate a typical luminous intensity of 2 mcd at 20 mA.
Our new yellow LED's are really yellow.
The 5082-4584 lamp offers 2.5 mcd typical at 10 mA.
And red has been dramatically brightened six times in output using non-saturating
gallium arsenide phosphide. With a luminous intensity
of 2.5 med at 10 mA our 5082-4684 high-efficiency red is unbeatable.
Just $0.80* in 100 quantities.
Contact Hall-Mark, Schweber or the Wyle Distribution Group for

immediate delivery. Or, write us for more details. HEWLETT@ PACKARD
They're the brightest way to improve your product.

I

. . Sales and service from 172 offices in 65 countries.
01405 *Domestic USA price only. 150t Page Mill Road. Pato Alto, California 94304
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MILITARY: Compression may help jam-proof RPV communications, 33
CONSUMER ELECTRONICS: Chip tunes TV set electronically, 34
Wariness greets new watch firm, 35

SOLID STATE: C-MOS-on-sapphire yields powerful logic, 35

Beams, too, pack power on a chip, 36
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COMPUTERS: Language simplifies microcomputer programing, 103
DESIGNER'S CASEBOOK: Electronic lock offers double protection, 110
Regulating supply voitage all the way down to zero, 112
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SEMICONDUCTORS: Driver circuit has high breakdown voltage, 153
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Cover: Europe’s EES face a changing world, 135

In Europe as in the U.S., electrical engineers
worry about how soon to pick up on a new
technology, the impact of microprocessors
on job skills, and ways of improving com-
munications between IC and system design-
ers. So said eight European EEs who
recently met in Amsterdam to give Electron-
ics magazine their views. But one problem
not found in the U.S. is language barriers.

Sales of electronic games sag temporarily, 69
Having passed their first spectacular growth
period, all-electronic TV games no longer
directly threaten the electromechanical
equipment of the amusement arcade. But
even that equipment may be up to 50%
electronic today.

A-d converter fits on two chips, 93

Success in building the first monolithic
analog-to-digital converter sprang partly
from a new algorithm, which helped simplify
the circuitry, but mainly from highly refined
LSI linear processing, in which bipolar and
MOS techniques are combined. Accuracy
of the package is 0.05%.

PL/M eases microcomputer programing, 103

It's faster to program a microcomputer in
the high-level language called PL/M than in
assembly language. PL/M is also more ef-
ficient in its use of memory space for pro-
grams running 1,000 bytes and more.

And in the nextissue . . .

Special report: microprocessor applications
in industry, computers, instrumentation,
communications, and consumer and com-
mercial equipment.
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Publisher’s letter

he sun never sets on the elec-

tronics industries. The excite-
ment, hard work, dumb luck, inspi-
ration, and serendipity that makes
electronics so challenging—and re-
warding—has spread to the four cor-
ners of world. And our coverage
goes there, too.

For example, in this issue alone
you’ll find a host of stories that have
come from beyond the shores of the
United States. First off, there’s the
cover story, a searching look at the
European engineer today (see p.
135). As you read what eight con-
temporary EEs have to say about
their profession, yow’'ll find that en-
gineers the world over face many of
the same difficulties—and yet they
have some problems, like language
barriers, that you might not have
been aware of.

Then, the Probing the News sec-
tion this issue is chock-full of inter-
nationally oriented stories. One, by
our Managing Editor, International,
Art Erikson, reports on progress
being made in reallocating maritime
radio space (see p. 72). At the recent
Geneva International Tele-
communication Union meeting,

470-odd delegates from 90 member
countries plowed through some
2,200 proposals for changes in exist-
ing regulations. But agreements
were hammered out and will start to
take effect in 1976. The story is im-
portant reading if you want to know
what trends to watch for in commu-
nications gear.

Then, too, there’s an article from
our Tokyo bureau chief, Charlie Co-
hen, on the new crop of computers
that have grown from the Japanese
government’s program of subsidies
to computer makers (see p. 77), as
well as a detailed look by our
Frankfurt bureau chief, John
Gosch, at who will produce what
part for Spacelab, Europe’s contri-
bution to the U.S. post-Apollo
manned space program (see p. 80).

And, there’s a lot more inter-
national news in the Electronics Re-
view section, as well as in the regu-
lar Electronics International and
International Newsletter sections.

i

technology.

for engineers.

York, N. Y. 10020.

We’'re looking for an editor

The expansion of our coverage of the electronics industries has created an
opening on our editorial staff. Our editors travel extensively, write and edit
technical articles, and cover stimulating new developments in electronic

Specifically, the ideal candidate wili have an engineering degree and ex-
tensive experience in the packaging and production of electronic products.
Of course, writing ability is an obvious requirement.

We're part of McGraw-Hill, one of the world's best-known publishing
companies, and we offer excellent working conditions and fringe benefits.
What's more, the salary level is as good as or better than the industry rates

If you qualify, send your résumé with salary requirements to: The Execu-
tive Editor, ELECTRONICS Magazine, 1221 Avenue of the Americas, New
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A new digital phasemeter
that’s accurate t0.05°?

.05° accuracy and .01° resolution

continuous precision measurement
from 0°-360.00°

no 0/360° ambiguity, right down
to readings as small as .01°

5 digit Sperry readout accuracy unaffected by amplitude differences

frequency range 10Hz to SMHz

DEGREES

and the best performance
at the best price,
only $1995.—

for immediate action call
(617) 491-3211, TWX 710
320 6583, or contact your
local KH representative,
listed below.

/L ROHN-HITE

CORPORATION

SALES OFFICES: ALA, Huntsville (205) 534-9771; ARIZ., Scottsdale (602) 947-7841; CAL., San Jose (408) 292-3220, Inglewood (213) 674-6850; COLO., Denver (303) 934-5505;
CONN., Glastonbury (203) 633-0777; FLA., Ortando (305) 894-4401; HAWAII, Honolulu (808) 941-1574; ILL., Des Plaines (312) 298-3600; IND., Indianapolis (317) 244-2456; MASS.,
Lexin%ton (617) 861-8620; MICH., Detroit (313) 526-8800; MINN., Minneapolis (612) 884-4336; MO., St. Louis (314) 423-1234; N.C., Burlington (919) 227-3639; N.J., Haddonfield (609)
795-1700; N.M., Albuguerque (505) 299-7658; N.Y., E. Syracuse (315) 437-6666, Rochester (716) 328-2230, Vestal (607) 785-9947, Eimont (516) 488-2100; OHIQ, Cleveland (216)
261-5440, Danton (513) 426-5551; PA,, Pittsburgh (412) 371-9449; TEX., Housfon (713) 688-9971, Richardson (214) 231-2573; VA, Alexandria {703) 354-1222; WASH., Seattle (206)
624-9020; CANADA, Montreal, Quebec (514) 636-0525, Toronto, Ontario (416) 444-9111, Stittsville, Ontario (613) 836-4411, Vancouver, British Columbia (604) 688-2619.
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RAYTHEON
DC WELDERS
ARE
ALIVE AND
READY TO GO
WHERE THE
ACTIONIS...

We have the broadest
power range of DC welding
equipment available.

1f you want to weld the
coolest package in town,
contact the
Marketing Manager.
Raytheon Company.
Production Equipment
Department. 676 Island
Pond Road. Manchester,
N.H. 03103.(603) 668-1600.

6 Circle 6 on reader service card

Readers comment

Replicating ICs by X rays

To the Editor: Your article, “X-ray
lithography highlights move to tiny
IC patterns” [Electronics, May 30,
p-29), does some injustice to our ref-
erenced conference presentation.
Also it should have acknowledged
that the original work on X-ray li-
thography was performed at Lin-
coln Laboratories.

The incorrect statements, such as
“the X-ray technique appears to
overcome some fundamental prob-
lems with electron-beam exposure
of wafers,” apparently resulted from
a misunderstanding of our paper.
We compare the X-ray technique to
the parallel electron-image-projec-
tion technique. Electron-projection
lithography does not use electron
beams, but rather projects electron
images onto the wafers.

On the other hand, direct elec-
tron-beam microfabrication will al-
ways be able to produce higher-res-
olution structures (about 0.05
micrometer), and for many appli-
cations, it is the most feasible tech-
nique. These two replication tech-
niques complement direct device
fabrication by electron beams by al-
lowing batch production. The elec-
tron-beam systems are required to
produce the high-resolution masks
used for replication. In fact, we ex-
pect X-ray replication of device pat-
terns will lag several years behind
direct fabrication by scanning-elec-
tron-beam systems.

We would also like to clarify that
we have not solved the problem of
alignment, but have only proposed
an approach that we believe can
achieve an accuracy to 0.1 um. Also,
“the technique appears about to
emerge from the laboratory,” would
seem to be overly optimistic.

Paul Sullivan
Hughes Research Laboratories
Malibu, Calif.

Converting solar energy

To the Editor: The article on solar
energy [April 4, p.99] called photo-
voltaic devices the most simple and
direct means of conversion known.
This simplicity is of overriding value
in space vehicles, but down here, the
cost from sunbeam to power line is
the important consideration.

Photovoltaic equipment does
have a great future potential, espe-
cially for small to medium-size in-
stallations. For the real workhorse
systems involving multi-megawatt
stations, there are other means
available for much lower-cost
power. These systems use the energy
as heat, rather than as photons.

The secret of high efficiency and
low cost is in high-ratio concentra-
tion for power conversion at indus-
trial-furnace temperatures. The
technology is known, and materials
are available for development of
large conversion facilities. Such a
plant would be environmentally
clean and, of course, would not need
the supply and processing of pellets.
It appears that the cost could be as
much as two to three times that of
modern nuclear plants. However,
this is at the beginning of the learn-
ing curve, and substantial reduc-
tions should be possible.

Warren M. Hubbard
Consultant
Chula Vista, Calif.

Renaming the author

To the Editor: There was a minor
error in the article, “Computerized
text-editing and typesetting make
headlines” [May 30, p.111]. My first
name is Robert, not “Albert.” [ can’t
really object too much, however; if
there were no errors in typesetting,
there would be much less need for
our system.
Robert L. Bushkoff
Xylogic Systems Inc.
Natick, Mass.

Automating by voice control

To the Editor: I’d like to clarify your
Update column [May 30, p.18] re-
garding the use of voice-encoding
systems manufactured by Threshold
Technology Inc. for automatic bag-
gage-handling. Although other air-
lines have shown an interest in this
equipment, systems have been sold
and are being used only by United
Air Lines and TWA. Additional sys-
tems, however, have been sold for
other materials-handling appli-
cations.
Marvin B. Herscher
Threshold Technology Inc.
Cinnaminson, N. J.
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The last time

someone .= .
announced ¢ »

7AC,
it was

a national
campaign.

MM74C195 4-Bit Parallel-Access Shift Register

“YTTELEDYNE
SEMICONDUCTOR

1300 Terra Bella Avenue Mountain View, California 94043
(415)968-9241 TWX:910-379-6494 Telex: 34-8416
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Remember the name.
It's the best 2102 you can buy.

Specification The Am9102 Anybody’s 2102 including ours
*Stand-by Voltage Guaranteed 1.6V DC No Guarantee
Typical 1.0V DC Typical 2.5V
*Stand-by Power Guaranteed 64 mW No Guarantee
Typical 16 mW Typical 75 mW
Fan-Out Guaranteed 2.0 TTL loads Guaranteed 2.0 TTL loads
Access Time Guaranteed .65usec (9102) Guaranteed 1.0usec (2102)

Guaranteed .50usec (9102A) Guaranteed .65usec (2102-2)
Guaranteed .40usec (9102B) Guaranteed .50usec (2102-1)

Worst Case Noise

Immunity 400 mV 200 mv

Logic Levels TTL Compatible TTL Compatible
TTL Identical Not TTL Identical

Full Military

Temperature Range Yes No

Power Dissipation 263 mW maximum 316 mW maximum

MIL-STD-883 Of Course ??

*Retains data above guaranteed voltage.

We didn't invent the 2102. We weren't better than the 2102: The Am9102.

even the first alternate source. (And the way If you want the traditional models, we’ve got
the device has taken off, we're obviously them. But if you want more performance for
not going to be the last source.) We're no more money, if you want the most 2102
just the best. you can get, get the Am9102. Talk to
Advanced Micro Devices has something Advanced Micro Devices, the next giant.

M
Advanced Micro i o

Corporate offices are at 901 Thompson Place, Sunnyvale, California 94086. Telephone (408)
732-2400/ Southern California office: Beverly Hills (213) 278-9700/Mid-America: Des
Plaines, lllinois (312) 297-4115/Edina, Minnesota (612) 835-4445/Eastern United States:
Roslyn Heights, New York (516) 484-4990/Baltimore, Maryland (301) 744-8233/Lexington,
Massachusetts (617) 861-0606/Britain: Advanced Micro Devices, Telephone Maidstone 52004/
West Germany: Advanced Micro Devices, Munich, Telephone (089) 53 95 88.
Southern Europe: Advanced Micro Devices, S.A,, Neuilly, France, Telephone: 747-4194.

Distributed nationally by Hamilton/Avnet and Cramer Electronics.




TO BUILD SPECIAL
UNITS MORE EASILY

A DIAL DESIGNED FOR
INDIVIDUAL CALIBRATION

TYPE ACN DIAL
® Dial bezel acts as drilling
template.

® Blank scales for direct cali-
bration.

® Index holes in pointer for
pricking calibration paints.

@® Scale removable without dis-
mounting mechanism.

L] Employs Velvet Vernier Drive

A UNIT COMBINATION
OF COIL AND CONDENSER

TYPE AR-16 COIL & TMK CONDENSER

® Plug-in coils fit swivel mount.

® Air-spaced coils or plain coil
forms available.

® Low loss construction through-
oul,

® Rigid condenser frame for
permanent calibration.

@ Condenser mounts on panel,
chassis or standoff insulators.

® Co?denser capacities to 250
mmf,

AN INSULATED COUPLING
THAT WORKS AROUND
CORNERS

TYPE TX-12

® Isolantite insulation.
@ High quality flexible shafting.
@ Fits 14" shafts.

NATIONAL COMPANY, INC.

MALDEN MASS,

158

tions, permitting a multiplicity of re-
sistance combinations on one complete
unit. For switchboard mounting, insul-
ators are available in 7.5, 15 and 30-kv
sizes,

V}Iestinghouse Meter Div., Newark,
N. J.

Relays

TWO TYPES OF LOCKING relays with elec-J

trical release are available for opera-
tion on any nominal voltage under 125
volts alternating or direct current.

These are Type A.R.L. (top photo)
which is a single pole double throwl
relay, and measures 1/3x2%x1 inches;
and Type A.J.L. (bottom photo) which
is a double pole double throw relay and
measures 3Ax13x1 inches. Features of
these relays are: minimum mountingl

base area, small size and weight, abil- |
ity to withstand vibrations. They have
coils for momentary and continuous
duty. The contact rating for Type
A.J.L. is 5 amps non-inductive on 110
volts a.c.,, or 24 volts d.c. Standard
operating voltages for both types are
6, 12 to 24 on d.c., and 6, 24 to 110 on
a.c.

Allied Control Co., Inc., 227 Fulton
St., New York, N. Y. {

Hew Carler
AIRCRAFT TYPE
GENEMOTOR S

@ SENSATIONAL!! That's the word for
the new Carter Multi-Output Dynamotor.
Since its introduction a year ago, Police
Departments, Gevernment Agencies, and
manufacturers of Tank Radio Equipment
have found it has no equal for small
size, high efficiency, and extra light
weight. It's the coming thing for all
Transmitter and Receiver installations

@ Write today for descriptive literature
on Cartor Dynamotors—D.C. to A.C. Con.
ver Heavy Duty Perma-
nent Maqnoi Hand Generators—Special
Motors—High Frcquoncy Converters—Exira
Small A.C. G t Magnet
Dynamotors and Generators.

@GJIPG@[? @@@E@@o '

_ORNICADD ILLINDIS

Cable: Genemotor
Carter, a well known name In radio since 1922

1606 Milwaukee Ave.

PLASTICS

» VINYLITE - CELLULOID - ACETATE

FABRICATED PARTS
Printed Laminated

INJECTION MOLDING

DIALS, SCALES,
WINDOWS, KNOBS
AND SPECIAL PARTS for
RADIOS, INSTRUMENTS,
~—and—-
COMMUNICATIONS and
ELECTRICAL EQUIPMENT

*

PRINTING, DIE STAMPING,
FORMING, MOLDING, ETC.
*

Bids cheerfully submitted

THE EMELOID CO., INC.

Plastiec Fabricators Since 1919

ARLINGTON, N. J.

June 1942 — ELECTRONICS
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Dead batteries! Everyone hates ’em. And most
battery powered equipment—cameras, tape recorders,
calculators—don’t warn you until it’s too late.

Now Litronix—the world’s largest manu-
facturer of LEDs—introduces the RLC-400 Battery
Status Indicator. It’s a red GaAsP warning light and
voltage-sensing IC combined in one little T-1 lamp
package. The light is on at 3V, off at 2V.

One of the nation’s most prominent camera
manufacturers uses it. Any battery-powered device
that uses it may acquire an important competitive
advantage at low cost.

The Litronix Battery Status Indicator will

cost you only 60¢ in quantities of 1000. And you

keep production costs down because you don’t

have to test, assemble and inventory several
components.

If you need a warning light that goes on
and off at different voltages, get in touch with us. We
may be able to help you.
= You can get a free sample of the Battery Status
Indicator by writing us on your company letterhead. Or
if you want more information quick, contact Litronix,
19000 Homestead Road, Cupertino, California 95014.
Phone 408-257-7910. TWX 910-338-0022.

No wonder
we're No.1
in LEDs

litronix
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THE WORLD’S
LEADER

IN SOLID STATE
POWER
AMPLIFIERS

Covering the frequency spectrum of 10
kHz to 560 MHz, ENI offers a full line of
solid state power amplifier models with
outputs ranging from 300 milliwatts to
more than 1000 watts.

Capable of being driven by virtually any
signal generator, frequency synthesizer
or sweeper, ENI amplifiers are versatile
and flexibie sources of power for a wide
variety of applications.

Completely broadband and untuned,
these highly linear units wili amplify
inputs of AM, FM, SSB, TV and pulse
modulations with minimum distortion
Although all power amplifiers will deliver
their rated power output to a matched
load, only ENI power amplitiers will
deliver their rated power to any load
regardless of match. ENI units are
designed to internally absorb reflected
power from a mismatched load

Write to us for a copy of our complete
catalog of amplifiers and power
multicouplers.

.3 WATT/MODEL 500L

« Flat 27 dB gain 2 MHz to 500 MHz

* 1,7MHz to 560MHz usable coverage
« Thin film construction

» 8dB noise figure

L prrmmm—
« Failsafe e
40 WATT/MODEL 240L oyt =
* 20kHz to 10MHz

coverage
* More than 40w linear
power output
* Up to 150w CW & pulse
output
* Works into any
load impedance
* Metered output

20 WATT/MODEL

420L

* 150 kHz to
250MHz coverage .

« 20 Watts power 3
output

* Low noise figure .

*45db + 1.5dB

ain

*Class A

linearity

100 WATT/MODEL

3100L

* 250 kHz to
105MHz coverage

* More than 100w
linear output

* Up to 180w CW & pulse

* Works into any load

» Unconditionally stable

ENI, 3000 Winton Road South,
Rochester, New York, 14623.
Call 716-473-6900.

Or TELEX 97-8283 ENI ROC.

14 Circle 14 on reader service card
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Gould’s new research lab
helps the divisions

Until recently, Gould Inc’s elec-
tronic research centered on a couple
of programs for ink-on-demand
printing and semi-automatic trans-
missions for trucks. But the Chi-
cago-based firm, which had $600
million in sales last year, is stepping
up those activities as.research direc-
tor Robert D. Carnahan begins
channeling a healthy chunk of the
company’s research, development
and engineering budget into a new
electrical and electronic research
laboratory.

Nonexistent a year ago, the lab
today commands part of a sprawl-
ing site in Rolling Meadows, Il.,
that’s destined to become the corpo-
rate headquarters for the electrical,
electronic, and automotive con-
glomerate. Carnahan’s long-range
strategy is for his lab to support the
firm’s electrical and electronic prod-
ucts divisions “by extending into
areas that they can’t address at op-
erating levels.”

Carnahan has added enough staff
to reach what he calls “a critical
mass. We can now define needs,
configure programs, and develop a
strategy that we can carry out,” he
explains. “From this point on, staff-
ing will be tied to programs.”
Within two years, he expects the lab
to be housing 70 people.

Gould’s work with Dana Corp. on
the semi-automatic truck trans-
mission, and further work on a fully
automatic version, points to one of
the firm’s goals. “We’ll probably get
into the heavy-duty truck market
with electronics as our entrée,” he
says. “The field is rife with the need
for on-board, off-board diagnostics,
warnings systems, sensors, detectors,
logic and signal transmission.”

Carnahan holds a bachelor of sci-
ence in metallurgical engineering
and a doctorate in materials science,
and much of Gould's  projected re-
search will also be basic in nature.
“Part of our emphasis will be in
solid-state materials and device
physics,” he says. “And that empha-
sis will lead us quite naturally into
sensor device development and dis-

Basics. Gould's Carnahan is setting up re-
search lab to back operating divisions.

play activities.”

“There’s a large opportunity in
the general field of electronic ce-
ramics for the development of thin-
film devices using the kind of pro-
cesses—vapor-phase vacuum depo-
sition and sputtering—developed in
the semiconductor industry,” he
points out.

Cox streamlines
for steep growth

It’s been a year and a half since 38-
year-old Marshall G. Cox became
president and chief operating officer
of Intersil Inc. But only now, after
some sharp pruning of the corporate
product tree and more than a dozen
top-level personnel changes, does he
believe the semiconductor firm is
poised to penetrate the markets it’s
best suited to serve.

In the lead at the Cupertino,

Up, up and away. Intersil's Cox cuts prod-
uct types, gears up for strong sales.




Multiply your output...

...by adding one HP 3050A Auto-
matic Data Acquisition System.
One 3050A can multiply your pro-
duction output by as much as ten
over manual test methods. Or, it
can reduce testing time in R&D
while boosting your testing capa-
bility. HP’s 3050A eliminates most
manual operations in AC V, DC V
and Ohms Measurements. No more
manual switching, no more visual
monitoring or manual transcribing,
no more data analysis ... the unit’s
multi-channel scanner, DVM, and
programmable calculator do all
those things automatically. This
system makes pass-fail decisions on
the spot or prints out your test data,
in the units you want, for rapid
analysis. You get more efficient,
more comprehensive testing while
reducing testing errors.

Whether you have a manufac-

Electronics/June 27, 1974

turing testing or an R&D applica-
tion, easy-to-learn algebraic or
BASIC programming language lets
you program the system for your
specific testing needs. You can
select up to 100 individual chan-
nels, change ranges and functions
on the DVM, analyze and store
data, and print the results...all
under calculator control.

Dry-reed relays and DVM reso-
lution to 1 uV lets you monitor low-
level transducer outputs as well as
large AC signals and DC levels to
200V. Computational power of the
9820A calculator controller (or op-
tional 9821A and 9830A) allows
you to do calculations and data
analysis,.thus eliminating data’re-
duction tasks. You can convert
measurements to engineering or
scientific units, linearize and com-
pensate transducer outputs, calcu-

late average values and standard
deviation, perform design computa-
tions, and more...all automatically.
And an optional page printer and
X-Y plotter can save you hours pre-
paring tabulated data and graphs.

Couple this capability with the
system’s operational simplicity —
which lets you free skilled people
for other tasks—and you can
see why the 3050A is finding wide
use in testing and data acquisi-
tion applications.

Contact your local HP field en-
gineer for information on applying
the 3050A to your testing situation.
Or, write Hewlett-Packard.

HEWLETT @ PACKARD

Sales and service from 172 offices in 65 countries.
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FILTERS THAT WORK.
FILTERS THAT FIT.
FILTERS YOU CAN AFFORD.

Sprague JX5100 Series EMI Powerline Filters

give you the right blend of efficiency/size/cost.

The lower cost of these general-purpose filters makes them
especially suitable for higher-volume production-assembled
equipment such as computer peripherals, cash registers, credit
card verifiers, electronic service instruments, etc.

Series JX5100 Filters are designed to protect equipment from
line noise as well as to protect the line from equipment noise,
particularly equipment with high impedance loads. Smaller in
size than many filters with comparable performance, they con-
trol line-to-ground interference with a high degree of efficiency.
Filtering both sides of the line, the need for two filters is
eliminated.

Available in a wide variety of current ratings (1 to 30 amps)
and several different terminal configurations, Series JX5100
Filters withstand a test voltage of 2100 VDC, assuring protection
against high-voltage transients. Line-to-ground capacitance is
only .01uF, and maximum leakage current (each line to ground,
@115V, 60Hz) is 0.5mA.

Sprague maintains complete testing facilities for all commer-
cial, industrial, and government interference specifications.

a3r-4109

People

For complete technical data, write
for Engineering Bulletin 8210.11 to:
Technical Literature Service, Sprague
Electric Company, 35 Marshall Street,
North Adams, Mass. 01247.

SPRAGUE

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

16

THE MARK OF RELIABILITY
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Calif. manufacturer will be many
new faces recruited in recent
months. Having served his own in-
dustry apprenticeship at Fairchild
Semiconductor and Raytheon Semi-
conductor, Cox was not adverse to
looking around for the people he
wanted. From Litronix, for ex-
ample, comes a new consumer prod-
uct manager. From Fairchild, a sen-
ior process engineer now heads up
pre-production R&D. The manager
of microcomputer development is
an old National Semiconductor
hand, and so is the new manager of
MOS process engineering, while the
manager of bipolar process engi-
neering is from Signetics.

Cox, who helped found Intersil
Memory Systems (it merged in 1970
with its parent, Intersil), is concen-
trating on three product areas—pre-
cision analog devices, low-power
consumer products, and memories.
And he points out, for the record,
that Intersil is now the only com-
pany to be producing bipolar and n-
channel MOS and C-MOS memories.

Achieving this mix of tech-
nologies took at least one partic-
ularly hard decision—to abandon
the p-channel process that Intersil
had for long applied to random-ac-
cess and read-only memories. But
Cox is banking on the advantages of
n-channel’s higher speed.

The company last year doubled
its sales to $24 million and quadru-
pled its earnings. This calendar year
Cox expects sales to jump to about
$40 million, next year to $60 mil-
lion, and by 1976 to be averaging a
robust $100 million. This is a far cry,
indeed, from a company which as
recently as 1972 Cox thinks could
have been characterized as a small,
high-technology company trying to
serve too many market areas.

“We have situated ourselves very
carefully in markets we believe will
explode during the ’70s and ’80s,”
Cox says. “Semiconductor memo-
ries will average $700 million by
1977 and $1 billion by 1980. Preci-
sion analog circuits, now a $100-mil-
lion-yearly market, has been grow-
ing at a 25% rate, and consumer
products such as electronic watches
will rival sales of hand-held calcu-
lators in a few years.”

Electronics/June 27, 1974



We’ll goto any lengths
to glve you the best
ﬂemble-qale : roducts.
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Like our new matched-impedance transmission cable. It comes on a reel.
So you can cut it to the length —from inches to yards—to fit your
particular specifications. That means you can forget about using short
cable requiring a multitude of splices. Controlled impedance is
available in popular ranges from 50 to 125 ohms. Apart from cutting,
our transmission cable can be terminated at each end automatically —
without cable preparation of any kind —when you use our
insulation-displacement terminals. Because the cable is flat and
flexible, it can be applied virtually anywhere: cable-to-cable,
cable-to-discrete wire, cable-to-posts, cable-to-pc board.

Circle Reader Service Number 150.



Total capability:

from cable
to teatlng equipment.
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Wedoitall,
soyou can have itall.

From one reliable manufacturer. Whether it’s
parallel conductor cable. pre-terminated jumper
assemblies, or flexible circiut patterns, which give
you compactness plus efficiency. In widths up to 22”.

A totally new
idea in cable.

We can also offer power and signal circuits, plus
matched-impedance circuitry, on one cable. But
best of all, we designed this unique “combination”
cable to be cut incrementally.

The automatic way
to low applied cost.

We also supply application machines for flat cable
assembly in your plant. At the lowest possible
applied cost to you. And at the highest production
rates possible. They re fast, reliable and easy. No
need to prepare the cable. Just cut to length and our
machine does the rest—economically.

d3LY40d4HO0INI dWV




Areyou stall
terminating leads
on round-conductor

flexible cable
one atatime?

If you are, then it's time to be using AMP
latch connectors. They let you terminate all
leads simultaneously. Without pre-stripping
or soldering.

These connectors are available in 10- to
60-position receptacles. And can mate with
true .100 grid. two-row patterns of .025% posts.
Inspection is simple—even during termina-
tion.

Our fork-type contacts provide redun-
dancy and each locks into the cover for
maximum point-of-contact pressure and
cover retention.

Dual camming and
latching beams on AMP
contacts provide possible
J 4-point contact and posi-

tive locking for each con-
‘ < ‘ nector covgr.

Our versatile bench press terminates
AMP latch connectors (Circle Reader Ser-
vice Number 151) in seconds. And you can
interconnect to pc-board spring sockets, DIP
headers, directly to the board itself —or wher-
ever high-density interfacing is required.
Strain reliefs can be snapped on after termina-
tion and assembly.

AMPMODU post headers are available
to accommodate AMP latch connectors. Our
complete line includes single- and double-
row, straight-through and right angles on
1007, .125” and .150” center lines.

All in all, we have the experience and
know-how to do just about everything for
you. From cable to connectors to headers to
terminating equipment. You can even have
our cable with all connectors assembled and
ready to plug into your equipment. So call
(717) 564-0100 for more information. Or write
AMP Incorporated, Harrisburg, Pa. 17105.

AMP and AMPMOOU are trademarks of AMP Incorporated

ANMP

INCORPORATED




ERIE RESPONDS.
that’s why

WE'RE NO. 1 WORLDWIDE

in Ceramic Capacitors

Forty years ago, ERIE foresaw a need and introduced the first ceramic
capacitor to U.S. markets. Today, more than 7000 people—working in a
million-plus square feet of plant space—in seven nations . . . are still
dedicated to fulfilling customer needs. Our state-of-the-art ceramic
technology continues to lead the way in the development of smaller,
more efficient ceramic capacitors, both fixed and variable. And ERIE’s
line of high quality components is as broad as the markets we serve.

So when knowledgeable people think ceramic capacitors, increasingly,
they think ERIE. To remain number one in our competitive industry,
we have to be responsive to your needs. We think we are. Try us.

==

=

ERIE TECHNOLOGICAL PRODUCTS, INC.

Erle, Pennsylvania 16512
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Acorn Tube Socket

THE -CERAMIC OF THIS new socket is of
grade G Steatite, glazed on top and
sides and impregnated in Cerese AA
wax to prevent moisture absorption. It
has very low losses at ultrahigh fre-
quencies. Contacts are of grade C
tempered phosphor bronze heavily sil-
ver plated to withstand 100 hours salt
spray test, and are designed to hold the
tubes with a minimum of insertion
pressure under severe vibration tests.
Contact jaws effect a scissor-hold on
tube pin, and assure electrical contact.
Another tube socket is of the lock-in
type and utilizes a molded shell of
mica-filled low-loss phenolic material
for use at high frequencies.

A. W. Franklin Mfg. Corp., 175 Var-
ick St., New York, N. Y.

Vacuum Relay

THE PRINCIPAL OF ENCLOSING CONTACTS
subject to arcing in a vacuum is used
in a small, light weight antenna switch-
ing unit. The unit can handle an r-f
potential of 20,000 volts at 30,000 feet
altitude and provides instantaneous
break-in for keying operations. The
high vacuum prevents transfer of en-
ergy between the open contacts. The
relay consists of a single pole double
throw switch enclosed in a highly evacu-
ated glass envelope. The armature when
actuated by an external electromag-
net transfers the circuit from receiver

P eTTY T

to transmitter. As the space between
the open contacts is approximately
0.015 inches and because of the small
mass of the armature, the transfer is
fast enough for instantaneous break-in.
This speed enables keying at 40 words
per minute.

All maintenance is eliminated due to
permanently fixed contacts which are
enclosed in the glass envelope. This
also makes the unit entirely indepen-
dent of climatic conditions, altitude dirt
or oxidation. Coils, which are capable
of continuous operation, can be supplied
for any of the common voltages. The
unit weighs 24 ounces, including case,
and measures 2§x58x6+y% inches overall.

Bendix Aviation, Ltd., Burbank, Cal.

ELECTRONICS — June 1942

® Laboralory Siandards
Slandard Signal QGemerators
Vacuum Tube UVoltmelers
Sqguare Wave Generalons

U M. G Noitemelers

Pulie  Generalors

in 1942

as in 1917

ELECTRICAL COIL WINDINGS

Made To Specifications For

PLANES — TANKS — SHIPS
Radio Communication
Signal and Fire Control Equipment
Part of our production capacity, and all of our 25 years
experience are available for war production. We're aiding

scores of prime contractors to the Army-Navy-Air Corps
and Maritime Commission

May We Help You? Excellent Facilities for
Electrical and Me-

Write — Wire — Phone
chanical Sub-contracts.

COTO-COIL CO., INC. | Send for Facilities Rec-

70 Willard Ave. Providence, R. 1. 2;0711 or Phone GAspee
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Interface your PDP-11
with a screwdriver.

Attention all you PDP-11 owners out there.
We've been watching you.
And a lot of you are doing the same kind of interfacing.

Hooking up standard peripherals. Converting analog signals to
serial ASCII. Directly accessing storage memory. Hooking up
remote instruments and custom peripherals that have BCD out-
puts. Doing the same thing over and over.

Hold it.
Our new DECKkits can save you a lot of time and frustration.

-y DECkits are instant interfaces — basically just a few modules and
a PDP-11 systems unit.

Just plug the modules into the systems unit, screw the unit into

the PDP-11, and attach the connectors. Your equipment is interfaced.
There’s no design time. No breadboarding.

No wirewrapping. The modules and design for each kit

have been pretested and fully documented and are

ready to solve your interface problem.

Start your interface now. Pick up your pencil and circle
our number on the readers service card. We'll send you a
complete description of all the DECKkit interfaces now available.

w» We're Digital Equipment Corporation, Logic Products Group,
/ Maynard, Massachusetts 01754. (617) 897-5111, extension 2785.

In Canada: PO. Box 11500 Ottawa, Ontario, K2H 8K8. (613) 592-5111.
In Europe: 81 Route de 'Aire, 1211 Geneva 26. Telephone: 42 79 50.

We thinkinterfacing is so important,
we’'ve devoted an entire departmenttoiit.
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OPTO-
ISOLATED
SOLID STATE
RELAY for

switching at 115 V.A.C. or
240 VALC.

13 amp continuous rating.
Zero voltage switch-on for low
R.F.I.

Low level D.C. triggering

3 volits min.

High surge — 150 amp single
cycle.

All solid state integrity.
Integral heat sink.

Used in:- Industrial Control,
Office Machinery, Medical
Electronics, Computer
Systems.

FLECTRONICS LTD

WIMBORNE - DORSET - ENGLAND
TELEPHONE: WIMBORNE 2442 - TELEX 41247
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Meetings

Precision Electromagnetic Measure-
ments Conference, Royal Society,
IEE, London, July 1-5.

Electromagnetic Compatibility Sym-
posium, IEEE, San Francisco Hilton
Hotel, San Francisco, July 16-18.

Circuit Theory and Design Confer-
ence, IEEE, IEE, London, England,
July 23-26.

Summer Computer Simulation Con-
ference, IEEE, Shamrock Hilton Ho-
tel, Houston, Texas, July 24-26.

The Second Jerusalem Conference
on Information Technology, The Je-
rusalem Economic Conference and
its Computer Committee, Jerusa-
lem, Israel, July 29-Aug. 1.

IFIP Congress, International Feder-
ation for Information Processing,
IFIP, Stockholm, Aug. 5-8.

Computer Communications Inter-
national Conference, IEEE, Stock-
holm, Sweden, Aug. 12-14.

National Electronics Conference of
New Zealand (Nelcon), New Zea-
land Section, IEEE, University of
Auckland, Auckland, Aug. 26-30.

International Congress on Data Pro-
cessing, AMK, Congress Hall, West
Berlin, Sept. 4-7.

International Switching Symposium
1974, VDE, Sheraton Hotel, Munich,
Sept. 9-13.

Compcon Fall, IEEE, Mayflower Ho-
tel, Washington, D. C,, Sept. 10-12.

Western Electronic Show and Con-
vention (Wescon), IEEE, Los An-
geles, Sept. 10-13.

Fourth European Microwave Con-
ference, Microwave Exhibitions and
Publishers Ltd., Maison des Con-
gres, Montreux, Switzerland, Sept.
10-13.

European Solid State Devices Res.
Conference, Institute of Physics,
IEEE, University of Nottingham,
England, Sept. 16-19.

Your closest SIGNETICS distributor is....

ARIZONA
Phoenix: Hamilton/ Avnet Electronics (602) 275-7851
Phoenix: Kierulf! Electronics (602) 273-7331
CALIFORNIA
Culver City: Hamilton Electro Sales (213) 870-7171
El Sequndo: Liberty Electronics (213) 322-8100
Los Angeles Klerulll Elel:"oml:s (213) 685-5511

Vie! net Ef ics (415) 961-7000
Palo Alto: Klerulﬁ Elel:lronu:s (415) 968-6292
San Diego: Cramer Electronics (714) 565-1881
San Diego: Hamiiton/Avnet Electronics (714) 279-2421
San Diego: Kierulff Electromics (714) 278-2112
Sunnyvale: Cramer Etectronics {408) 739-3011
CANADA
Downsview: Cesco Electronics (416) 661-0220
Downsview: Cramer Electronics (416) 661-9222
Montreal: Cesco Electronics (514) 735-5511
Montreal: Hamilton/Avnet Electronics (514) 735-6393
Qttawa: Cesco Electronics (613) 729-5118
Ottawa. Hamitton/Avnet Etectronics (613) 725-3071
Quebec City : Cesco Etectronics (418) 524-3518
Vancouver: Bowtek Electric Co. Ltd. (604) 736-7677
COLORAQO
Oenver: Cramer Electronics (303) 758-2100
Denver: Hamilton/Avnet Electronics (303) §34-1212
CONNECTICUT
Hamden: Arrow Efectronics (203) 248-3801
Georgetown: Hamilton/Avnet Electronics (203) 762-0361
North Haven: Cramer Electronics (203) 239-5641
FLORIDA
Hollywood: Hamilton/ Avnet Etectronics (305) 925-5401
Hollywood: Schweber Electronics (305) 927-0511
Orlando: Hammond Electronics (305) 241-6601
GEDRGIA
Atlanta: Schweber Electronics (404) 449- 9170
Norcross: Hamilton/Avnet Electronics (404) 448-0800
ILLINOIS
Elk Grove: Schweber Electronics (312) 593-2740
Elmburst: Semiconductor Specialists (312) 279-1000
Schiller Park: Hamilton/ Avnet Electronics (312) 678-6310
INE)_IANA "

Specialists (317) 243-8271
KANSAS

Lenexa: Hamilton/ Avnet Electronics (913) 888-8900
Lenexa: Hali-Mark Electronics (913) 888-4747
MARYLAND

Hanover: Hamitton/Avnet Etectronics (301) 796-5000
Rockville: Pioneer Washington Electronics (301) 424-3300
Rockvilte: Schweber Electronics (301) 881-2970
MASSACHUSETTS

Burlington: Hamilton/Avnet Efectronics (617) 273-2120
Newton: Cramer Electronics (617) 969-7700

Waltham: Schweber Electronics (617) 890-8484
MICHIGAN

Detroit: Semiconductor Specialists, Inc. (313) 255-0300
Livonia: Hamilton/Avnet Electronics (313) 522-4700
Troy: Schweber Electronics (313) 583-9242
MINNESOTA

Edma Hamnlton/Avnel Elec"omcs (61 2) 941- 3801
(612) 854-8844

MISSOURI

: Hamilton/Avnet El (314) 731-1144
Sl Louis: Hali-Mark Electronics (314) 521-3800
NEW MEXICO

Albuquerque: Cramer El (505) 265-5767
Albuquerque: Hamilton/Avnet Electronics (505) 765-1500
NEW YORK

Buffalo: Summit Distributors (716) 884-3450
Farmingdale, L.1.: Arrow Electronics (516) 694-6800
Rochester: Schweber Electronics (716) 328-4180
Syracuse: Hamilton/Avnet Electronics (315) 437-2642
Westbury: Hamilton/Avnet Electronics (516) 333-5800
Westbury: Schweber Electronics (516) 334-7474
NORTHERN NEW JERSEY

Cedar Grove: Hamitton/Avnet Electronics (201) 239-0800
Saddlebrook: Arrow Electronics (201) 797-5800
SOUTHERN NEW JERSEY AND PENNSYLVANIA

Cherry Hill, N.J.: Milgray-Oelaware Valley (609) 424-1300
Moorestown: Arrow/Angus Electronics (609) 235-1900
Mt. Laurel, N.J.: Hamitton/Avnet Electronics (609) 234-2133
CENTRAL NEW JERSEY AND PENNSYLVANIA

Somerset, N.J.: Schweber Electronics (201) 469-6008
NORTH CAROLINA

Greensboro: Hammond Electronics (919) 275-6391

OHIO

Beechwood: Schweber Electronics (216) 464-2970
Dayton: Hamilton/ Avnet Electronics (51 3) 433 0610
Cleveland: Arrow Electronics (216) 464-2

Cleveland: Pioneer Standard Etectronics (216) §87-3600
Kettering: Arrow Electronics (513) 253-9176

TEXAS

Dallas: Cramer Electronics (214) 350-1355

Dallas: Hamilton/Avnet Electronics (214) 661-8661
Houston: Component Specialties (713) 771-7237
Houston: Hamilton/Avnet Electronics (713) 526-4661
UTAH

Salt Lake City: Alta Electronics (801) 486-7227

Salt Lake City: Hamilton/Avnet Electronics (801) 262-8451
WASHINGTON

Bellevue: Hamilton/Avnet Electronics (206) 746-8750
Seattle: Cramer Electronics (206) 762-5722

Electronics/June 27, 1974



Hot line for Hi-Rel TTL.

Signetics is now on-call for total RB/RC/S TTL sourcing.

Not sometime. Not tomorrow. Today, when you need
it. Hi-rel that looks like JAN reliability and acts like
JAN reliability but comes cheaper and just as fast in
RB, RC and S versions. The answer? Signetics
MiLrel Group. A major supplier of JAN ICs, and a
super source for RB/RC/S from the people with the
broadest TTL families in the industry.

Obviously, this kind of MlLrel capability puts
top-ranking quality into any hi-rel IC requirement.
ASW, airborne computers, FC equipment, missiles,
harsh-environment earthbound gear. What we can do
for the generals’ use, we can do for the general users.
Yes sir, right away. in volume, straight from stock.

The Signetics MiLrel Group is the only major
Military IC supplier organized to support and service
hi-rel customers exclusively. By our trained squads
of hi-rel professionals, equipped to hustle up quick
responses on price/delivery and order-status
inquiries. The Signetics MiLrel Group has also
eliminated order foul-ups. There's simply no way to
lose hi-rel parts in the huge volume of commercial
runs. (That means less order-expediting, less
production downtime, fewer headaches, and lower
overall procurement costs.)

Signetics delivers any degree of specifications
you stipulate. From full 38510 to RB, RC and S levels
...or even your own mix of processing requirements.
And, in case your drawing has something other
than RB/RC/S called out, here's a handy reference
of equivalents to disperse the fog.

Silnotics

Electronics/June 27, 1974

MIL-STD PREFIX/SUFFIX CROSS-REFERENCE CHART

RB SNC BXX QB
RC SNM CXX Qc
S SN DM54 M

And we can help you straighten out the
tradeoffs. We've got the whole works in our defin-
itive MiLrel guidebook you can send for. It's an
easy-to-grasp directory that takes you through the
maze of applicable specs, certifications, reliability
levels, slash sheets...plus a comprehensive list of
all our MiLrel devices.

The clincher: over 90% of hi-rel products are
on our distributor shelves at all times. Pick your
distributor from the facing page, and one call gets
results. Fast. For huge orders, that call summons
immediate factory attention and scheduling. Call on
Signetics for the fastest front-and-center MlLrel
delivery time in the industry.

Circle 25 on reader service card 25
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This ad has been placed by Photocircuits
with permission of a satistied customer.

“When we shrunk our new
CRT terminails,‘real estate’
became critical. We had to go

to copper-additive PCBs?”

Chuck Serra, Manufacturing Manager, Applied Digital Data Systems.

"Our engineering people came to me
with schematics for new CRT data termi-
nals to package. They cut down on PC
board area by 30% and added twice as
many ICs. The only way | know to get
this kind of density in thousand lot quan-
tities is with photoprint additive boards'’

"We make terminals for about
40 OEMs, including some of the biggest
in the business, as well as for hundreds
of our own customers. | can't afford to
take chances:’

“We went to Photocircuits fora
number of reasons’

"To begin with, Photocircuits devel-
oped the additive process so they know
what it's all about. Their product was
right and so was their price”’

“Now | get 10-mil conductors
with 10-mil spacing’

"Using the additive process with
photoprinting, Photocircuits gives me the
kind of density | have to have, in the
quantities | need’

"I also like the extra reliability of
plated-through holes and soldermask on

“We're a customer-oriented
business, so | look for suppliers
cut from the same cloth?”

"I'm always making facility checks,
unannounced. The first thing | look at is
people, since PCBs are a highly-skilled
business working to very close tolerances.
At Photocircuits, everybody, from the top
to the bottom, impressed me. | like their
work and | like their attitude. In fact, when
| asked about service, they gave me their
home phone numbers willingly.”

“It sounds like I'm a shill for
Photocircuits, but I'm not?

"Frankly, if they ever reneged on a
promise, I'd jump on them with both feet.
But | doubt if that would ever happen.
In the 25 years I've been buying PCBs,
Photocircuits has been the best supplier
I've dealt with. On a scale of 110 10,
with 10 being perfection, Photocircuits
would get a 9. Everyone else would get
a7orless!

"It's just that Photocircuits never let
me down. When | needed something in
a hurry, they gave it to me. And they're

both sides of the board. This eliminates genuinely nice people’’
bridging, slivering and mini-void problems. "If they weren't, | wouldn't have
Saves me a lot of touching up:’ agreed to do this ad"

Photocircuits

Division of Kollmorgen Corporation, Glen Cove, New York 11543 (516) 676-8000
Printed circuitry for mass-produced electronics

Electronics/June 27, 1974
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Ultra thick

u improvem
n wstand rd of quall A

\ -~
solder coated wire leads \ £
are both weldable \ L ‘e _
and solderable Alumina co"re
“J is physically
- and thermally
) - 7 strong
Capless design » o to resist fractures.
does away with problems R \
associated with R ! W
end cap construction. ~ \ 1\ '
> .\ ' Crisp. clear,
h=r \ dual markings
\.‘ = N\ for easy
Conformal coating \\2 \ \ identification
provides outstanding i | \

insulation propenies

We blended our extensive fixed resistor knowhow
with 15 years of cermet experience to produce an
outstanding cermet film resistor. And we've devel-
oped unique manufacturing techniques that let us
provide consistent quality.

Available in preferred resistance values (E96 Series)
from 10 ohm to 1 meg; higher values available on
special order. 1/4 watt at 70°C; 1/8 watt at 125°C;
1% tolerance; 100 PPM. Size 0.250 L. by 0.090 D.

Available in tape reels if you prefer.

Approved to MIL-R-10509 for Style RN55, Char-
acteristic D. Write Allen-Bradley Electronics Division,
1201 South Second Street, Milwaukee, Wisconsin_
53204 for complete technical details on Type CC.
International Division, Milwaukee, Wisconsin 53204.
Canada: Allen-Bradley Canada Limited, Cambridge,
Ontario. United Kingdom: Allen-Bradley Electronics,
Limited, Jarrow, County Durham NE32 3EN.

If you're really serious about cost, be serious about quality.

Circle 28 on reader service card
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Intel broadens
computer-chipline
with bipolar LSI

Tau-Tron builds
1-GHz digital tester

RCA to invest
$27 millionin
Brazilian TV plants

15 savings banks
to set up
funds exchange

Burroughs ARTS-2 bid
$10 million below
competitors’
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Electronics newsletter

Intel’s drive to supply all segments of the LSI processor and computer-
chip market by the end of the year is apparently on schedule. Two new
chip designs are being planned for production—a more powerful ver-
sion of Intel’s 4004 microprocessor chip, software-compatible with the
4004, and the firm’s first bipolar-LSI computer chips, a 6- or 7-chip set
that is expandable by two-bit increments to cover the entire middle-
level computer range.

Scheduled for entry in the fall, Intel’s bipolar chips, are built with
Schottky TTL technology. With cycle times as low as 70 nanoseconds,
the new line is clearly capable of impacting the heart of the minicom-
puter market. Some chips in the set are: the microprogramed control
unit; the arithmetic register unit; the carry and look-ahead chip; and
a priority-interrupt chip.

Tau-Tron Inc., known for its high-speed test equipment, is pushing
speed even higher with its new 1-gigahertz test set for measuring bit-er-
ror rate. Scheduled for production by the end of September, the set is
aimed at digital satellite, coaxial cable, millimeter wave, laser/optical
fiber, and microwave radio communications. Most communications
testers generally stop at 150 megahertz. Although Takeda-Riken of Ja-
pan has sold some 1-GHz test sets in the U.S. for close to $50,000, Tau-
Tron hopes to sell its set for less than $25,000.

To get the speed, the company says it has adapted old-hat tech-
nology, using commercially available high-speed emitter-coupled logic.
The set contains the MN-2 pseudo-random data generator, which pro-
duces a pseudo-random sequence at bit rates from 200 MHz to | GHz
and excites the system under test.

Using $15 million in equity and $12 million to be raised on the local
capital market, RCA Corp. is setting up television plants in Brazil,
The agreement calls for export of $380 million in products by January
1984. The products involved include color and monochrome receivers
for export and the local market, color modules and advanced solid-
state assemblies for export, and black-and-white and color sets ear-
marked for other South American countries. Specific models and
screen sizes have not been decided yet.

Fifteen Washington State savings banks and savings and loan institu-
tions have been given the go-ahead on a joint-venture pilot project to
set up an electronic banking center at a Bellevue, Wash., shopping mall
near Seattle. The center will be electronically equipped to handle all
deposits, withdrawals, mortgage payments, and funds transfers for the
15 banks. Customers will use plastic cards issued by the sponsors.

Burroughs Corp.’s low bid of about $7.6 million for the FAA’s Auto-
mated Radar Terminal System 2 (ARTS) is seen by competitors as no-
tice that the company intends to “buy into” the market; one industry
source called the bid “astonishingly” low. Lockheed’s $19.7 million bid
was the highest and the three largest manufacturers of complete control
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Mostek sampling
first micro chip

Congress to approve
major U.S. purchases
of computers

Univac bubbles
get 16,000 bits
on 150-mil chip

Tl readies line
of tin sockets

Addenda

Electronics newsletter

systems—Lockheed, Sperry Rand, and Cutler Hammer’s AIL—each bid
at least $18 million for the contract to make 73 terminals for medium-
density airports.

Mostek has been quietly sampling its first microprocessor, a p-channel
ion-implanted depletion load device that the firm says is at least as fast
as the Intel 8080 in some applications. Developed for a European ter-
minal manufacturer and in production for the past six months, the
chip’s instruction set is organized for 1/0 applications—three classic ac-
cumulators on one chip offer two priorities of interrupts, and the 1/0
instructions use a ninth-bit flag so a peripheral can notify the processor
that it’s ready to accept output.

The Internal Revenue Service and the Veterans Administration plan
computer purchases of $150 million and $45 million, respectively. The
purchase, plus other major government computer orders, will be sub-
mitted to Capitol Hill for prior approval—a move calculated to cool con-
gressional criticism of the General Service Administrations’s EDP pol-
icies.

Sperry Univac’s magnetic-bubble research project has succeeded in
packing up to 16,000 bits on one chip approximately 150 by 150 mils.
This corresponds to 1.41 mil? per bit, compared to 3.55 mil? for an ex-
perimental IBM MOS dynamic memory [Electronics, March 1, 1973, p.
38], 1.1 for an experimental IBM bipolar memory and 2.81 for the most
recent bubble memory developed at Bell Laboratories.

William Doyle, manager of the project, sees a prospect within a
couple of years of getting four times as many bits on a larger chip at the
same density, using conventional photolithographic techniques to lay
out the magnetic structure on top of the bubbly film. Eventually, pre-
dicts Doyle, densities 36 times as great as those now attained will be
achieved with electron-beam lithography, or 25 bits/milz2.

Designers bent on shaving precious pennies should look at a new line
of tin-plated IC sockets to be introduced by TI in Attleboro, Mass. The
latest version of TI's low-profile DIP sockets, the new versions substitute
tin for gold inlay on the contacts. A 14-pin socket is priced at 8 cents in
volume—about 25% less than gold-inlay sockets.

The first mile-long section of millimeter waveguide tubing will be
placed in position in northern New Jersey in August as part of the Bell
System’s super-capacity transmission system. The project eventually
will transmit 230,000 phone calls simultaneously, twice the capacity of
the most advanced coaxial systems now operating. The waveguide, a
hollow 2.5-inch tube inside a protective sheath, will carry digitally
coded voice, data, and TV at 40 to 110 gigahertz. . . . AIl Systems of
Moorestown, N.J., says its shipboard satellite communications termi-
nal, Seacomm, has received L-band signals from ATS-6. This is be-
lieved to be the first reception by a commercial shipboard terminal from
the NASA satellite.
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Better than
any ICor

UJT for low
cost timing
circuits.

Unitrode PUTs provide design freedom unobtainable with conven-

tional UJTs—at a fraction of the cost of comparable ICs or mechanical

timing circuits.

By varying the external resistor values you can program turn-on

voltage, turn-on current and turn-off current to meet your needs . . . in

timing circuits, oscillators, sensing
unitrode Pro rammable circuits or any application where a
g variable voltage level threshold is
required.

uniiunCtiOH Tl'anSiStOI'S Simple, versatile, low cost Unitrode

PUTs meet the performance require-

(PUTS) ments of any timing circuit in frequencies from 50 KHz to .001 Hz, from

microseconds to hours.

Millions of Unitrode PUTs have already cut costs in thousands of appli-

cations from smoke detectors and television sets to office machines

and industrial processing systems. In fact, Unitrode produces a larger

selection of PUTs than all other manufacturers combined. Fully planar

passivated . . . low nano-amp leakage for long interval timing .. . in

the plastic TO-92 and TO-98 package, and the hermetically sealed

TO-18 package.

Send for a free sample. We'll also include data sheets and application

notes to help you breadboard the lowest cost timing circuits ever.

Or, for faster action, call John Upton at (617) 926-0404. Unitrode
Corporation, 580 Pleasant Street, Watertown, Mass. 02172.

Try a free sample Circle 31 on reader service card

UNITROD

PLEASANT STREET, WATERTOWN, MA o217 2



ALLIED

RECORDING

GLASS
BASE

DISCS

FOR six years, Allied has manufactured top quality, professional recording
discs for an increasing number of critical users. Our change-over from
aluminum to glass base discs was successfully accomplished more than a year ago.
Control in manufacture, close inspection, and constant care in every manufacturing,
packing and shipping detail—results a one quality, first quality line—gquaranteed to
be uniform whether you order one or a thousand discs. Our regular customers
continue to send us repeat orders—indicating satisfaction. If you are not using
Allied Glass Base Discs, a trial will convince you of their merits and superior quality.
Your inquiry wiil receive our prompt and courteous attention.

It is economical and saves you money to buy direct
from the manufacturer. PROMPT DELIVERY to any part
of the United States, Canada, South America and some
foreign countries,

RECOATING SERVICE for your
old aluminum discs. Delivery in
one week. Details on request.

ALLIED RECORDING PRODUCTS CO.

21-09 43rd Ave., Long Isiand City, N. Y.
Phone: STillweil 4-2318 . Cable: Allrecord New York

A MESSAGE TO

ELECTRICAL DESIGN

@ Free
=442 of
letterhead request.

B.C

of radio, communication, electrical, air-
craft, automotive and
electronic equipment

B & C insulation materials include:
Varnished Tubing, Saturated Sleev-
ing, Varnished Cambric, Varnished
Paper. and Extruded Plastic Tubing
all of the highest quality—manufactured
to A.S.T.M. standards.

B & C insulation products are now being
used in constantly increasing quantities
and uges in the defense industries—in
cluding radio and electrical equipment
and components, aircrait plants, leading
indus’rials, and by many government
sample display board departments.

tubing sent upon

We will welcome the opportunity to work
with you on your insulation problems.
Send ys vour specifications., Samples and
prces will be submitted promptly. Our
accelerated manufacturing schedule is
now in operation,

INSULATION PRODUCTS, INC.

22 WEST 21st STREET, NEW YORK, N. Y.
CHICAGO OFFICE : 831 NO. WABASH AVE,
Sales representatives in principal cities
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Low-Frequeney Linear-Time-
Buase Generator

THIS PORTABLE GENERATOR (Type 215)
is for use where oscillographic studies
require sweep frequencies as low as one
cyele every few seconds. It may he used
in conjunction with an oscillograph pro-
vided with a long-persistence cathode-
ray tube, or with photographic recording
metheds. Vibrations studies, stress and
strain  measurements, low-frequency
electrical cbservation, electrocardiog-
raphy and electroencephalography, may
also be studied. The frequency range
of the instrument corresponds to ro-
tating speeds of 12 to 7500 rpm. Tran-
sient observation is provided for by a
single-stroke sweep circuit. The gen-
erator provides a sweep frequency
range of 0.2 to 125 ¢ps. The maximum
undistcrted output signal iz approxi-
mately 450 volts peak-to-pezk, balanced
to ground. The single sweep is initiated
either manually or by an observed sig-
nal. Linecarity is assured by a compen-
sating circuit. It measures 141x81ix192
inches, and is rated at 115 or 230 volts
alternating current, 10-60 ¢ps. Power
consumption ix 50 watts and fuse pro-
tection is 1 amp. The primary voltage
is selected by a switch in the instru-
ment.

Allen B. DuMont Labs.. Inc., Passaie,
N. .

Thin Slot Insulations

To PROVIDE NON-BULKING SLOT insula-
tion for use in confined or limited space,
a new thin type of insulation, called
“Irv-o-slot” 1= available in seven dif-
ferent thicknesses, dielectric strengths
and advantages, “Irv-o-slot” insulation
consists of fish or Spauldo papers coated
with resin. or bonded by means of a
plastic insulator. to cambric, silk or
Fiberglass. These insulations possess
strength and toughness as protection

against mechanical st.esscs, and have

high dielectric strength. The duplexed

“Irv-o-slot” and Spauldo paper have
R ITIE:

good heat resistar 1-

ations have high moisture resistance
The insulation flexible and easy to
ferm. It is available in shecets and also
tape form ready to be cut into slot
strips.

Irvington Varnish & Insulator Co.,
Irvington, N. .J.
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VERSATILITY

General Electric’'s 2N6027, 28 series pro-
grammable unijunction transistors (PUTs)
continue to fascinate designers.

With just two resistors, you can vary key
parameters (1, Rgs. I, I,) Of the PUT. It's like
being able to design the ideal component
for your circuit. Low leakage current and
low peak point curent permit use in long
interval timer circuits...and they're excellent
SCR tigger devices thanks to their fast,
sure high-output pulse. GE PUTs, in plastic
TO-98 packages, invite new applications....
especially where performance and cost
are important,

GE EXPERIENCE

GEinvented the unijunction...has manufac-
tured and sold more unijunctions than any-
one else...published most of the applica-
tion notes on unijunctions...and offers users
over 56 different unijunction types.
PRACTICE MAKES PERFECT.

FREE DESIGN KIT

Available from any authorized GE distri-
butor or by writing to General Electric Semi-
conductor, Electronics Park, 7-49, Syracuse,
NY 13201....includes PUT samples, specifi-
cation sheets and useful application notes.

E?/II’EMBER .. ftor. LIJilIJUNCTIOéS

GENERALEB ELECTRIC

Electronics/June 27,1974



Electronics review

Significant developments in technology and business

Video compression
may help jam-proof
RPV communications

Air Force Avionics Lab
seeks acceptable TV
pictures using one to two
bits per picture element

The Air Force wants anti-jam
telemetry for airborne data links.
And it is asking the Avionics Lab-
oratory at Wright-Patterson Air
Force Base, Ohio, to provide it.
Early results have been encour-
aging, and the lab is building exper-
imental hardware for bandwidth
compression of TV video from re-
motely piloted vehicles. Most anti-
jamming techniques are classed as
spread-spectrum—increasing the
bandwidth to force the opponent to
distribute his power over a wider
spectrum. But the bandwidth is usu-
ally compressed before being spread
because the larger the difference be-
tween initial and spread band-
widths, the more jam-proof the
transmission is.

The lab’s effort resembles that di-
rected at Picturephone-type digital
imagery and satellite educational TV
applications, except that it ignores
the esthetics required for commer-
cial pictures in favor of the min-
imum information needed to recog-
nize and acquire RPV targets. Thus,
by using spatial transforms, the in-
formation transmission branch of
the laboratory’s Systems Avionics
division hopes to be able to repre-
sent each picture element in a 512-
by-512-element video scan frame
with only one or two bits. That’s an
important reduction from the six
bits used in normal pulse-code-
modulation techniques to describe
each element with one of 64 differ-

Electronics/June 27, 1974

ent shades of gray. This adds up to
1.5 million bits per 512-by-512-ele-
ment frame, and, since 30 frames
per second are typically transmitted,
PCM techniques use 48 to 50 mega-
bits per second.

“Our goal is to get that down to
one megabit per second,” notes
John S. Flatz, technical manager of
the information transmission
branch. And toward that end, his
group is also trying to reduce frame
rate. So far, indications are that

|
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elements each, and these are trans-
formed by a computer that simu-
lates a hardware processor, to be
completed this fall. The transform
hardware, which will process the
pictures in real time, will use about
50 off-the-shelf chips, Noble esti-
mates.

Video scan input from the RPV’s
TV camera would first go through an
analog-to-digital converter module
and be held for processing in
memory—in the final hardware, pos-

Band squeeze. Working from digitized photos, the Air Force's experimental band-compres-
sion scheme shows promise for target acquisition. Targets are discernible even though
photos have been transmitted with an average of only two bits per picture element.

eight frames a second may be ade-
quate for a human monitoring the
pictures to identify a target from the
RPV’s video transmission, says Capt.
Stephen C. Noble, project engineer
for video compression. “Frame rates
slower than 16 per second, in any
case, would require a memory to
store and repeat frames to reduce
flicker.”

Each frame is divided into 4,096
subpictures of eight-by-eight picture

sibly in six 4,096-bit RAMs. Since
Noble is performing the transforms
sequentially in the eight-by-eight-
element subpictures, memory will
be needed to store eight lines of pic-
ture information. The arithmetic
logic unit in the hardware processor
will be built out of Schottky transis-
tor-transistor logic, and from there,
the transformed picture information
will be interfaced, perhaps through
a buffer, to the RPV’s communi-
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cations equipment for relay.

The arithmetic logic unit is de-
signed to perform two-dimensional,
frequency-domain-type transforms
using either Harr or Hadamard
transforms, and it can be converted
from one to the other by changing a
read-only memory chip. Like the
similar discrete Fourier transform,
Harr and Hadamard versions
change the information in the pic-
ture without significantly altering its
meaning. But unlike the Fourier
transform, they do not require mul-
tiplication during processing. This,
Noble says, simplifies the ALU to an
add-subtract module and reflects an
effort to keep the on-board hard-
ware for the pilotless planes to a
minimum.

C_orEsumer electronics

“Transform coding basically
changes the elements into a new
form, because that new form has
some properties we want to exploit,”
Noble explains. “In this case, we
know that there’s redundant infor-
mation in a picture, but it’s hard to
sort it out in the picture domain.
Putting it into the transform domain
allows us to eliminate redundancy.”
The 64 picture elements in each of
the subpictures that make up a
frame are transformed into 64 trans-
form coefficients, only about half of
which contain picture information.
Efficiently assigning bits to the im-
portant coefficients is how the re-
duction in average bits per element,
and therefore reduction in band-
width, is achieved. O

MQOS chip in remote-control unit
helps tune TV set electronically

Most TV manufacturers admit the
inevitability of all-electronic tuning.
And most have several different
schemes in the laboratory for doing
away with such things as tuned cir-
cuits in the remote-control section,
potentiometers in the tuner cir-
cuitry, and electromechanical chan-
nel displays on the front of the set.
But Magnavox Co. has gotten to the
market first with a top-of-the-line
chassis that integrates most remote
control, tuning, and display func-
tions on a single 200-by-200-mil
metal-oxide semiconductor chip.
Dubbed STAR—an acronym for si-
lent tuning at random—the Magna-
vox system features a 6-inch-high
channel number that appears on the
TV screen, then shrinks to a point
and disappears within three sec-
onds, plus an ultrasonic-frequency
remote-control transmitter that re-
sembles a hand-held calculator.
Two-digit channel numbers are
punched on a 10-digit touch pad on
the handset to give instantaneous
access to all 82 vhf and uhf chan-
nels. Channels can be selected at
random. In addition, function keys
on the remote handset provide on-
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off, mute, and volume control and
channel-display recall.
Discrimination among the ultra-
sonic tones is done digitally within
the p-channel chip, which is sup-
plied by Mostek Corp. “From a
basic frequency, we synthesize 15

different frequencies spread be-
tween 38 and 45 kilohertz,” says
Robert Williams, manager of Mag-
navox’ tuner and remote engineer-
ing section. “When we detect the
presence of an ultrasonic signal
from the transmitter, an amplifier
feeds it into a countdown circuit on
the LsI chip, which counts to that
frequency.”

Proprietary circuitry guards
against false triggers—only a defi-
nite pulse duration and amplitude
will activate the circuitry, thus dif-
ferentiating the transmitted signals
from the harmonics of the horizon-
tal flyback transmitter or other sig-
nals in the horizontal section.

Each frequency is decoded imme-
diately, and signals from the func-
tion keys are acted on immediately.
“Because channel address is a two-
digit entry, signals from the 10 nu-
merical keys are stored for a second
entry,” adds Williams.

Volume-control signals are fed to
an on-chip audio step-attenuator
that produces stair-step voltages in
16 discrete steps. These are applied
to a voltage-control-gain block that
raises or lowers the volume.

“The tuning system is a birdie
counting scheme for varactor tun-
ing,” Williams says. In essence, it’s a
modified frequency-synthesis tech-
nique. “A single oscillator generates

Electronic tuning. Channels are displayed right on the TV screen in Magnavox tuner that re-
places electromechanical tuning devices with a portable hand-held remote control set.
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a series of pulses at 6-megahertz
harmonic intervals, and each pulse
represents a particular channel.
When a channel function is acti-
vated, the circuitry starts counting
the birdies until it reaches the chan-
nel,” he explains.

For channel display, Magnavox
has designed a standard character
generator onto the chip. When new
channel information is detected, or
when- the channel-recall signal is re-
ceived, the chip’s display section
generates the appropriate channel
number and transforms it into video
for display on the TV screen.

The chip still has some bugs to be
ironed out. The layout has been re-
vised, according to Williams, but to
start production in late September a
couple of external flip-flops are
being added to take care of a mix-
up in the tuning and volume cir-
cuits. The sets, to be in production
this fall, will retail from $995 to
around $1,200. Industry officials put
the premium paid for the system at
between $65 and $85. 0O

Wariness greets
new watch firm

There’s certainly skepticism among
the electronic-watchmaking frater-
nity over the $99 liquid-crystal-dis-
play watch made by tiny newcomer
Princeton Material Sciences Corp.
[Electronics, June 13, p. 35} A retail
price as low as that has many in the
industry wondering how much, if
any, profit the firm can be making.
“pMS could marginally make a
profit, possibly by selling directly to
a discount house, but it is impos-
sible to make a profit under normal
marketing conditions,” comments
Peter Stearns, marketing manager
of Optel Corp., a company that’s
been delivering LCD watches retail-
ing for about $175 for more than a
year. Stearns is referring to the fact
that Princeton Material’s first prod-
ucts are going directly to Alexan-
der’s, a New York discount house,
instead of to an established watch-
maker who, in turn, would distrib-
ute them through his regular outlets.
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Some even doubt whether low-
priced LCD watches could be manu-
factured profitably by any com-
pany—including giant Timex, the
leader in the low-priced-watch busi-
ness, which has promised an $85
LCD watch for next fall [Electronics,
May 16, p. 74]. Says a spokesman
for Amencan Microsystems Inc., a
supplier of watch circuits: “Both
Timex and PMS are taking a gamble.
They are trying to create a market
by foregoing profit. If they don’t
win, they could lose their shirts.”

Then, too, others have accused
Princeton Material of a one-shot at-
tempt, using watch parts it was
able to get hold of at a discount.
This latter charge is vehemently
denied by Princeton Material presi-
dent Issai Lefkowitz, who formed
the company in 1969 to manufac-
ture liquid-crystal materials and dis-
plays. Lefkowitz points out that his
company produced its first watch
some time last year, and insists the
firm now has the capability to “com-
pete with Timex” in the low-priced
digital electronic watch market.

Watch components are bought
from about 10 suppliers, including
the complementary-MOs driver chip
from Intel, the quartz crystal oscilla-
tor from Motorola, and discrete
components from Sprague Electric.
Sprague, incidentally, acquired a
40% intesesy in Princeton Material
about a year &go.

Still, if Princeton Material is to
compete, and compete successfully,
it will have a’lot of growing to do. It
employs less than 40 people and has
a modest 10,000 square feet of floor
space, mostly for manufacturing. As
for sales figures, Lefkowitz is reti-
cent, admitting only to “under $5
million.” 0

Solid state

C-MOS on sapphire
yields powerful logic

LsI-processor technology is becom-
ing powerful enough to affect even
the largest and highest-performance
processing systems—those that have

Powerless. Dissipation is low in RCA's
C-MOS-on-sapphire adder array—only 10
mW at 30 MHz at a 5-volt supply level.

till now required the fastest transis-
tor-transistor-logic packages. Evi-
dence of this is the family of C-MOs-
on-sapphire large-scale arithmetic
logic circuits developed at RCA’s
Advanced Technology Laboratory
in Camden, N.J.

Though earmarked under an Air
Force Avionics Laboratory contract
for an advanced signal-processing
system, they have a commercial sig-
nificance, too. The C-MOSs-on-sap-
phire technology used to build these
high-speed low-power large-scale
integrated circuits for the military is
quite similar to the process being
used by the company for commer-
cial circuits in pilot production at
the Technology Center at RCA’s
Solid State division in Somerville,
N.J. The company has already an-
nounced the development of com-
mercial C-MOS-on-sapphire watch
circuits, and, although RCA remains
mum about future plans, this tech-
nology could well be transferred
into a range of new microprocessor
and other commercial LSI computer
components.

The C-MOs-on-sapphire military
circuits are extremely fast, low-
power devices. An 8-by-8-bit multi-
plier array, containing 2,112 devices
on a 210-by-214-mil chip, typically
operates at data-throughput rates of
10 megahertz at power dissipations
of less than 10 milliwatts—clearly
equalling TTL speeds and as clearly
bettering TTL packing density and
power dissipation. What’s more, the
C-MOs-on-sapphire construction
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gives the device typically 40% noise
immunity, as well as providing it
with radiation hardness.

Another component, a C-MOS-on-
sapphire adder, is optimized for 9-
bit operation on a 134-by-92-mil
chip containing 425 devices. It dissi-
pates less than 10 mw.

Finally, a 4-by-5-bit multiplier
hybrid assembly operates at the im-
pressive throughput rate of 30 MHz,
in the meantime dissipating less
than 300 mw.

The multiplier array is made up
entirely of combinational logic,
which is static, and therefore needs
no clock signals and less complex
circuitry. On the chip are included
all the different cell types necessary
to perform the logic sequences, from
AND and NAND gates, half adders,
and full adders to round-off circuits.
In addition, input-gate protection is
provided on the chip for ease of
handling.

If interface circuits are added, the
multiplier array can be expanded to
larger-size multipliers and/or com-
plement-type multipliers for bigger
systems. The longer strings of gate
delays will, of course, make these
slower—by about 30%—but they will
dissipate no more power than the
smaller circuits.

The adder array, which includes
overflow protection, performs addi-
tions on, binary numbers (one’s or
two’s complement) or normal sign-
magnitude formats with corre-
sponding outputs. Also, the design
of the adder itself resembles the
multiplier design in that it can be
expanded to accommodate larger
input words simply by using more
adder arrays. O

Beams, too, pack
power on a chip

Sapphire-based C-MOS technology is
one way of achieving high-perform-
ance LSI circuitry. As impressive is
another method that combines
Schottky TTL construction with a
two-layer beam-lead metalization
process to produce a 300-gate uni-
versal logic array suitable for com-
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puter processing applications.

Developed by Raytheon Co.’s
Missile Systems division, Bedford,
Mass., the array’s gates operate at
an unusual 7-nanosecond propaga-
tion delay, yielding gate-speed
power products of only 40 pico-
joules—at least as good as standard
Schottky small-scale- and medium-
scale-integrated TTL packages. In-
deed, this LSl performance permits
the use of standard Schottky clock
rates of 5 to 10 megahertz, which
means that no sacrifice in operating
speed is required in the space-sav-
ing LsI format.

The 300 gates fit on a modest 160-
mil-square silicon chip containing
60 drivers capable of interfacing
with external circuitry, 120 drivers
capable of driving up to 10 internal
loads, and 120 expansion elements
to be used as logic AND or logic OR
expander gates. Typically, the gates
dissipate 5.5 to 6 milliwatts per
driver and | mW per OR expander.

The chip layout is extremely
simple. The gates have been ar-
ranged in blocks of 12 and 13 ele-
ments. And the layout was com-
posed completely by computer
through the stepping or mirroring of
these basic blocks.

Thus, individual blocks can be in-
terconnected as standard logic func-
tions simply by calling the metal-
ization layout of a function from a
computer library. The functions in-
clude AND/OR and NAND/NOR

gates, exclusive-OR and exclusive-
NOR gates, flip-flops, four- and
eight-bit selectors, four-bit adders,
and four-bit arithmetic units.
Raytheon has utilized, in a vari-
ety of programs, beam-lead master
arrays of 40- and 60-gate complex-
ity which were essentially based on
Bell Laboratories’ gold beam-lead
technology with diffused under-
passes for interconnection cross-
overs. But an improved low-capaci-
tance beam-lead process, which pro-
vides two metal interconnection lay-
ers instead of one, has been
developed by Raytheon for the 300-
gate chips so that system speed and
fan-out capability could be in-
creased. O

Instruments

Delay line perks up
low-cost dual scope

For $750, the Heath Co.’s latest en-
try in the assembled, portable, dual-
trace oscilloscope competition is un-
usual enough to catch the eye of a
lot of design, test and service engi-
neers. To be sure, dual-trace scopes
can be bought for several hundred
dollars less, but these won’t come
equipped with a delay line and the
high deflection sensitivity (1 milli-
volt per centimeter) that are in-

Dual traces. Combination of TTL and low-cost printed-circuit-type delay line (arrow) en-
sures that entire waveform will be displayed in $750 dual-trace oscilloscope from Heath.




The Easy,
Low Cost Way to

Display Difficult Signals

Slowly scanned, gray scale
images, low repetition rate signals,
and single-shot waveforms. All of
these hard-to-view signals are easily
'displayed on the new TEKTRONIX
605 Variable Persistence Display
Monitor—at normal intensity and
without flicker. At the same time the
605 combines faster writing speed
and wider bandwidth with low cost
($1675) to provide more value for
your display dollar.

Simply turning a dial varies the
length of time a display is held on the
605 from a fraction of a second to
more than 5 minutes. In the save
mode viewing time is even longer.

Faster spot response time results
from the 3 MHz bandwidth of the X
and Y channels (3 times the band-
width of comparable crt displays).

ngu

With the fast (1 div/us) writing speed
of the 605, even single-shot events
are displayed as bright, easily
viewed waveforms. The 605 has front
panel controls and TTL compatible
remote control inputs, a combination
unique at such a low price. Real

time monitoring applications are
easy with the optional low cost time
base $(125), another feature not
offered on other variable persistence
displays.

Applications for the 605 are many
and varied. Bright, gray scale raster
scan plots are obtained for ultra-
sound, thermographic, and nuclear
scanning and for viewing scanning
electron microscope images.
Resolution is improved in spectrum
analysis. Valuable trajectory
information is provided for radar

A

and sonar displays. With the time
base option slow biophysical signals
are easily monitored. In mechanical
measurements flicker-free engine
pressure/volume curves are readily
plotted with no smear due to cycle-
to-cycle variations. Uncluttered,
single-shot vibration waveforms

are easily displayed using the

1 div/us writing speed.

For further information on how
the 605 Variable Persistence Storage
Monitor provides extra value in your
display application contact your
local Tektronix Field Engineer or
write Tektronix, Inc., P.O. Box 500,
Beaverton, Oregon 97005. In Europe
write Tektronix, Ltd., P.O. Box 36,
Guernsey, Channel’slands, U.K.

TEKTRONIX
technical excellence

Gray scale capability and variable persistence
storage of the 605 are used with a scanning
electron microsgope to study metal samples in a
dental researc L
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cluded in Heath’s model SO-4510.

The delay line gives the horizon-
tal sweep a 20-nanosecond head-
start before the waveform appears
on the vertical plates. This assures
the user of the scope that he is
seeing the entire waveform at the
left of the screen. Without a delay
line, part of the leading edge of a
fast signal may not be displayed.

The job of the delay line is to stall
the vertical signal destined for the
vertical plates so that the trigger sig-
nal, which has been picked off the
vertical channel before the delay
line’s intervention, can unblank the
trace and initiate the next horizontal
sweep. But in earlier sweep circuits
the process used up so many
precious nanoseconds—from 300 to
600 ns—that relatively expensive co-
axial delay lines were necessary,
well out of reach of moderately
priced scopes.

“TTL turned the trick for us,” says
design engineer Bob Ashton, “be-
cause it enabled us to build a sweep-
triggering circuit which reduced the
triggering time down to 140 ns. This
meant we needed no more than a
160-ns delay line so we could turn to
a relatively inexpensive printed-cir-
cuit-type delay line.”

The model SO-4510 scope uses a
cathode-ray tube with a 6-by-10-
centimeter faceplate and a post-
accelerator that improves trace
brightness. However, it lacks the in-
ternal graticule necessary for paral-
lax-free operation.

Triggering bandwidth is said to
be two to three times the 15-mega-
hertz vertical bandwidth in order to
assure easy triggering on complex
waveforms, and so no stability con-
trol is needed.

Though engineering accounts for
the scope’s performance, the Heath
Co’s unusual marketing structure
can take much of the credit for the
low price. “We don’t have to load
the price with the heavy sales over-
head, as do some of our competi-
tors, because we are essentially a di-
rect-mail outfit,” explains Charles
Gilmore, marketing manager for the
instrument line. “In fact, we are
geared up to provide full customer
services at much lower order val-
ues.”
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Deliveries will be made from®the
company’s plant in Benton Harbor,
Mich,, beginning in early August.

Materials

Low-energy beams
alter materials

Producing thin films of materials by
using low-energy bombardment
ions has been found to cause some
exotic alterations in the materials’
properties. Researchers at Bell Lab-
oratories, Murray Hill, N.J,, who
used ion beams to deposit films of
various materials, have discovered
that such films have radically differ-
ent characteristics from the starting
materials.

The deposition technique consists
of bombarding a material with the
ion beam, knocking off the atoms at
or near the surface of the target, and
then collecting these atoms on a
substrate in a vacuum apparatus
similar to that used for conventional

sputtering and evaporation.

The results so far:

» Corrosion resistance of some ma-
terials increases greatly.

® Transition temperature of some
superconductive materials rises con-
siderably.

® Binary and ternary compounds,
such as sapphire, can be formed
from elemental materials.

® Materials heretofore requiring ex-
traordinary heating prior to depo-
sition can be deposited “cold” on
virtually any substrate.

While much remains to be done
before developmental work can be
started, Bell researcher Paul H.
Schmidt expects that the technique
will be competitive with sputtering,
but have three significant advan-
tages: 1) surface smoothness is
much greater; 2) adhesive quality is,
often, much improved; and 3) vac-
uum requirements are less severe.

In addition, Schmidt believes the
technique can be used to coat wires
and metal foils to improve corrosion
resistance, abrasive materials with
hard surfaces, and biological mate-
rials so they can be examined with a

THIN-FILM FORMATION

SUBSTRATE

INERT
BEAM A
INERT :>
BEAM A
AR
REACTIVE
BEAM A

REACTIVE»
BEAM AR

REACTIVE A
BEAM A IMPURE

PURE LLJ

FORMATION OF THIN FILMS OF
MATERIAL “A” AS POLYCRYSTALLINE
OR EPITAXIAL DEPOSIT.

COMPQUND “AB” THIN-FILM FORMATION.

FORMATION OF THIN FILM OF
MATERIAL "A” WITH REACTIVE
CONSTITUENT FROM BEAM TO FORM
NEW MATERIAL"AR".

FORMAT!ON OF DIODE JUNCTIONS,
SURFACE OXIDE, NITRIDE, CARBIDE,
BORIDE FILMS.

SURFACE PURIFICATION OR
HIGH-PURITY THIN FILMS.

Formations. Films of various elemental and compound materials can be deposited by tailor-
ing combinations of low-energy ions and reactive gases in experimental Bell technique.
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scanning-electron microscope.

Schmidt and Edward G. Spencer,
also a member of the technical staff
at Bell, found that ion-beam-depos-
ited films of copper and silver do
not tarnish when exposed to air.
And they expect to find similar cor-
rosion-resistant properties in other
metals and compounds.

In experiments with super-
conductors, too, they found that
tungsten, which becomes super-
conductive at 0.012 kelvin, will be-
come superconductive at 5 K when
treated to the ion-beam technique.
Likewise, molybdenum, which nor-
mally becomes superconductive at
0.9 K, becomes a superconductor at
7.5 K. And chromium, not previ-
ously known as a superconductor,
was found to have a transition tem-
perature of 1.52 K.

Refinements. Spencer and
Schmidt also found that films can be
made by direct bombardment of a
compound or by the introduction
into the ion beam of a reactive gas,
which permits the oxide of the metal
target to be formed directly. For in-
stance sapphire (A1:03) can be
formed either by using an Al,0;
target or by bleeding oxygen over
aluminum.

In addition to changing material
properties, the ion-beam technique
will deposit refractory metals on any
substrate with a minimum amount
of heating. This means that tung-
sten, for example, which melts at
3,000°C, could even be deposited on
paper. Similarly, tantalum, niobium

and other typically high-melting-
point materials can be deposited on
virtually any substrate.

In their experiments, Schmidt and
Spencer used a low-energy (about
3,000 volts) ion-beam generator.
This was basically a cold-cathode,
hollow-anode glow discharge into
which one of the noble gases was in-
jected. As the gas ionized, ions
aimed at the target knocked off
atoms of target material. Ion
energies can vary from about 10
electronvolts to the kilovolt range.

The reason there is no heating of
the substrate is that there is no radi-
ation or secondary-electron heating
because the glow discharge is main-
tained outside of the vacuum appa-
ratus. In the case of sputtering,
which has a comparable deposition
rate, the glow discharge is within the
vacuum, and, even though it oper-
ates at about 2,000 v, radiates large
amounts of heat on the target.

Four different noble gases were
used—neon, argon, krypton, and xe-
non. Films were deposited at room
temperature on soft glass, Al203,
and acetate substrates. All targets
consisted of ultra-pure materials
(greater than 99.99%). A period (30
to 60 minutes) of target bomb-
ardment always preceded depos-
ition to ensure that the target was
clean. Deposition rates ranged from
50 to 300 angstroms per minute over
an area of 2.5 cm? with ion source
conditions of 6 kilovolts and 1 mil-
liampere. Typical film thicknesses
ranged from I to 5 micrometers. [J

Communications

Circularly polarized TV signals
getting Chicago tryout by ABC

The American Broadcasting Com-
pany has moved into a second
phase—daytime tests—of its experi-
ments with circularly polarized tele-
vision transmissions from its Chi-
cago station, WLS-TV. Off-hours test-
pattern studies, completed in late
April, indicated that circularly pol-
arized waves will probably give bet-
ter reception in cities because of

fewer problems with reflections
from large buildings. If the daytime
tests confirm this, ABC will ask the
Federal Communications Commis-
sion for permission to adopt the
technique as a permanent method
of transmission.

Up to now, all television trans-
missions have used horizontally
polarized signals, where the electric

)‘-l-w

field vector is restricted to the hori-
zontal plane. When reflected, the
vector remains in the horizontal
plane, so that antennas cannot dis-
criminate between direct and re-
flected waves. Although circular
polarization was known to the early
TV antenna designers, horizontally
polarized transmitting antennas
were better developed, and once the
trend was started, horizontal polari-
zation became a way of life in TV
transmitting.

To take maximum advantage of
the interference reduction provided
by circularly polarized signals, set
owners will have to buy new an-
tennas. However, these should not
be significantly more costly than
present antennas, since they are
simply an assembly of metal rods
placed in both horizontal and ver-
tical orientations. Present antennas,
it should be pointed out, will also re-
ceive the circularly polarized sig-
nals, but determining how well they
perform is one of the subjects of the
present tests.

Although nearly all frequency-
modulation radio stations in the
U.S. now use circularly polarized
transmitting antennas, ABC’s tests
are the first for television trans-
missions, says Fred Zellner, ABC’s
manager for allocations and rf sys-
tems. ABC chose Chicago for the
tests because interference grew rap-
idly during construction of the 100-
story John Hancock building.

ABC, together with RCA Corp., de-
signed an antenna assembly com-
prising a horizontally and a circu-
larly polarized antenna. Regularly
scheduled programs now are being
transmitted alternately from the an-
tennas—one or two days on one an-
tenna, and a similar period on the
other. Engineers from the Washing-
ton, D. C., telecommunications con-
sulting firm of Smith and Powstenko
are measuring picture quality. ABC
also has hired a public-opinion con-
sultant to poll viewers for their com-
ments on how the pictures from the
two antennas compare.

In circular polarization, the field
vectors rotate as the wave propa-
gates, so that a rod antenna’s ori-
entation is unimportant. Thus, for
example, simple rabbit-ear antennas
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Simple to use.

Fast. Low cost.

Here's the first 1024-bit

MOS RAM to combine

speed with simplicity of

use at alow cost— $13.50 in quantities
of 500.

With a typical access time of only
130 ns and guaranteed maximum of
200 ns, the EA 1502 RAM is about five
times as fast as the popular 2102.

And consider how simple it is to
use:

Data and address pins wire di
rectly to TTL logic without level
shifters or pull-up resistors. The RAM
needs only two supplies: +12v and
—12v. It can be OR-wired to expand
capacity. And it dissipates only 0.16
mW /bit power.

To achieve low power dissipa-
tion we made the RAM dynamic. But
to keep use simple, we designed it so

The N-Channel
RAM vou've heen
waiting for.

that one

pulse on one

pin refreshes the en-

tire memory. The timing of

the refresh pulse is not at all

critical: it may occur anytime within
a 2-millisecond interval. And refresh-
ing does not interfere with read/write
cycles — your memory is never busy.

The pin-out of this 18-lead DIP is
identical to the 1103. Although signal
levels and shapes are different, you
can replace 1103s with this speedier
RAM without a total rework of your
PC board.

The EA 1502 is in stock right now
at our nationwide distributor, Cramer
Electronics, and at Electronic Arrays,
Inc., 550 East Middlefield Road, Moun-
tain View, Calif. 94043. Phone (415)
964-4321.
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Resistance-Capacity Tuned

* AUDIO OSCILLATOR

Model 652

Here is a tried, proven and accepted
Audio Oscillator whose brilliant perform-
ance sets it apart from other makes.
Audio Frequency voltage is developed at
its Fundamental Frequency—by the Re-
sistance-Capacity Tuned Principle. This is
not a “beat firequency’ oscillator and
contains no R.F. circuits. Operation is
vastly simplified. Characteristic faults of
old style methods are eliminated. Glass
enclosed direct reading dial is accurate to
within 3% or one cycle. Many other out-
standing {eatures. Price $88.50.

Write for descriptive literature

THE JACKSON ELECTRICAL
INSTRUMENT COMPANY

123 Wayne Avenue Dayton, Ohio

T R Rt - Gt | MR ey B . Sl
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Low-loss H.-f Coaxial Cable

I"OR RADIO, TELEVISION, CONTROL and test
cquipment is a new type of co-axial
cable which meets the requirements of
military specifications for h-f low-lgss
cables. The central conductor is in-
sulated to a suitable diameter with a
recently developed low-loss diclectric,
then covered with a copper braid which
serves ax a concentrie outer conductor.
The entire assembly is protected by a
jacket, or sheath, made of a synthetie
plastic called Simplex-Plastex.  The
cable itself iz flexible. easy to install,
and can be used on the highest radio
frequencies. Moisture is eliminated and
there is no internal condensation.

Simplex Wire & Ca'le Co., Cam-
bridge, Mass.
Garceau

Electroencephalograph

THIS I8 AN ELECTRONIC DIAGNOSTIC in-
strument which was recently redesigned

" from a cumbersome and unwieldy cabi-

net to a compact Lindsay Structure all-
steel housing. In changing the housing,
the manufacturer al:o transformed
the instrument from a complicated ap-
paratus which could be used only by a
specialized laboratory. intc practical
piece of medical equipment which can
be operated by a non-technical person.
The instrument is mainly for use in
neurology, but it can also be used in

detecting epileptic tendencies in men
selected for aviation training, as well
as in the diagnosis of brain injuries as-
sociated with head wounds.

It consists of a vacuum tube ampli-
fier and an oscillographie recording
system. Small electrodes are placed in
selective positions upon the scalp of the
patient. The minute electrical poten-
tialzs generated by the brain are picked
up by the apparatus and amplified and
recorded as an oscillogram which re-
veals to the diagnostician such infor-
mation as the presence and location of
brain tumors, focus of scars causing
epilespsy, and epileptic tendencies.

Electro-Medical  Laboratory, Ine,
Holliston, Mass.

*

Mounted ard Unmounted

PHOTC
ELECTRIC CELLS

A Unit for Every
Type Application

® Luxtron Photo-Electric Cells meet
a wide variety of scientific and
industrial requirements . . . meas-
urement, analysis, indication, me-
tering, control, signal, inspection,
sound reproduction, etc. Available
in a deversity of sizes, type, shapes
and capacities, Luxtron units can
also be produced to meet special
needs. The Bradley Laboratories
will gladly cooperate with engi-

neers and design- e
ers; inquiries [§WE8

wanted. Write for "’ {

illustrated litera- |

ture. o |
St Zen < |

PHOTO ELECTRIC CELLS

BRADLEY LABORATORIES, INC.
82 MEADOW ST. » NEW HAVEN, CONN.

“Reg. U.S. Par. OH
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should give equal reception in all
orientations. More importantly,
when a circularly polarized signal is
reflected from, for instance, a build-
ing, it changes the direction of pol-
arization—say, from clockwise to
counterclockwise—and a specially
designed receiving antenna would
reject the reflected wave and accept
only the directly transmitted wave.
Also, a signal striking the antenna
from the aft direction would be re-
jected. This would help improve re-
ception in fringe areas, where there
may be two stations transmitting in
opposite directions on the same
channel (so-called co-channel inter-
ference). O

Communications

Phone add-on fight
opens in New York

If the storm of protest over tele-
phone-company interconnection
fees breaks through the defenses
manned by the New York Tele-
phone Co., the market for both new
and old types of telephone add-on
equipment can be expected to
broaden. At a public hearing last
week on interconnect devices at the
New York Public Service Commis-
sion’s offices in New York City, a
stream of witnesses— including city
and state officials, as well as consu-
mer groups and individual sub-
scribers—challenged the telephone
company to present evidence that
add-on devices without the protec-
tive couplers for connecting such
equipment to telephones have de-
graded telephone service.

If these groups win out in New
York, a national precedent could be
set for modifying, if not eliminating,
the coupler requirement—or, at
least, lowering phone-company fees.
New York Telephone’s opening
statement was simply that the
present tariffs (approved by the psc
in 1972) are designed to protect the
network. A more definitive case for
retention of such tariffs will be filed
by the telephone company by Aug.
1, along with direct presentations

42

News briefs

MIT sees color TV reliabilityup . . .

Thanks to increased reliability and resultant savings in service charges, the
total life cycle cost of color TV sets has declined in constant dollars from
over $1,200 in 1964 to about $800 in 1972, according to a study just re-
leased by the Massachusetts Institute of Technology Center for Policy Al-
ternatives. The 330-page report, covering color receivers and refrigerators,
concludes that design changes to enhance reliability bring down the total
cost of these appliances more effectively than attempts to improve the pro-
ductivity of service organizations. Eventually, MIT expects to develop
procedures to show manufacturers and Federal agencies how to design for
minimum life-cycle costs.

. . .butTV sales slump

The softening in TV sales for 1974 predicted at the beginning of the year
[Electronics, Jan. 10, 1974, p. 103] appears to be continuing, according to
midyear figures disclosed by marketing executives at a panel held at the
Consumer Electronics Show in Chicago. The panel heard that between
8.5 and 9 million ¢color sets and about 6.5 black-and-white sets will be sold
by the end of the year. Last year the total was slightly over 9 million color
and just under 7 million black-and-white sets.

GTE Sylvania to study data link problems

Eyeing problems in high-frequency line-of-sight, troposcatter, and satellite
tactical data links, the U.S. Navy has awarded a $20,000 contract to GTE
Sylvania Inc.’'s Communications Systems division to evaluate low- and me-
dium-frequency radio waves for short-range data links for the Marine corps.
Sylvania will specifically analyze the propagation and noise characteristics
of ground and sky waves in the 200-to-500-kilohertz radio band, and will in-
vestigate modulation error control and signal-processing techniques for the
links. In addition, the company will design, on paper at least, a typical data-
link system

Univac innovates In its 90/30

The third and latest model in Sperry Univac's new 90 series of computers,
the 80/30, is a small-to-medium-scale unit that's intended to replace the
seven-year-old Univac 9200 and 9300 computers. It not only makes major
use of microprogramed logic, but the controllers for communication lines,
magnetic-disk storage units, and other peripherals are integrated with the
mainframe due to the use of MSI and LSI techniques.

House grants NASA $3.3 billion

The House of Representatives, acting on a compromise bill with the Senate,
voted to authorize a maximum of nearly $3.3 billion in spending by the Na-
tional Aeronautics and Space Administration during the fiscal year begin-
ning July 1. Major items include $805 million for the space shuttle, $313.3
million for space flight operations, $250 million for tracking and data acqui-
sition, and $266 miilion for lunar and planetary exploration. The total is
about $19 million less than NASA requested. Of the reduction, $10 million
was made in the space-flight operations program. Actual expenditures will
be set later by appropriations legislation.

Navy to look for Sanguine site

The U.S. Navy says it will start looking in 1976 for Federally owned land
suitable for its Sanguine submarine communications system [Electronics,
May 2, p. 38]. Development work was suspended about two months ago,
but the Navy has said it hopes to resume the project in the 1975 fiscal year
starting July 1, if Congress approves. The proposed system, involving in-
stallation of a vast below-ground network of wires, has been fought by envi-
ronmentalists and others. Because of such opposition, the Navy turned
away from proposed sites in Wisconsin, Texas, and Michigan
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We fit right iin

iIf you have a
Gould,YVarian
or VYersatec¢
clectrostatic
recorder

our electrostatic
paper

fits right in.

Our nationwide distribution system provides one
source of supply, delivered when you want it

as you want it, from inventory. And you'll

save money in the bargain!

For your special needs we offer preprinted grids in
any color and configuration.

For more information write or call Ray Newstead, Industrial
Products Manager, Graphic Controls Corporation, Recording
Chart Division, 189 Van Rensselaer Street, Buffalo,
N.Y. 14210. Telephone: (716) 853-7500. Ext. 352.

c RECORDING CHART DIVISION
R GRAPHIC CONTROLS CORPORATION

189 VAN RENSSELAER STREET. BUFFALO NEW YORK 14210
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For bonding
metal-
to-metal-
to-glass-
to-glass-to-
plastics-
to-plastics-
to-rubber-to-
rubber-to-
metal-to-etc-
to-etc. .

Onedrop
goes a long
way in fasten-
ing almost
anything to
almost
anything.

Eastman
910®adhesive
bonds fast,
too. AlImost instantane-
ously. With only contact
pressure.

Tensile strength? Up to
5000 psi at room temper-
ature.

New Eastman 910 MHT
and THT/Grades hold
when the heat’s on. Even
over 400°F,

For further data and
technical literature, write:
Eastman Chemical
Products, Inc., Kingsport,

Tennessee 37662. @

s
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from the manufacturers of the well-
established telephone answering de-
vices. But waiting in the wings for
the interconnect charges to drop are
the manufacturers of the relatively
new add-ons, which include such
things as automatic answering ma-
chines and dialers, intercom units,
and even small private branch ex-
changes (PABXs).

Harry Newton, a New York City
telecommunications consultant, tes-
tified that there are now at least
400,000 phone answering devices in
use nationwide which are made by
about 20 independent manufac-
turers. In addition, there are 65,000
phone-answering devices made by
the Bell System in use. And the
market is growing fast—by 50% to
60% a year, says Newton.

Newton says that if phone com-
pany tariffs—rules specifying not
only fees but equipment require-
ments as well-for add-on equip-
ment are disallowed the business
would follow the course of pocket
calculators with radical reduction in
the size and cost of equipment.

Certification. The crucial ques-
tions are, of course, whether the
protective devices are needed and, if
they are, how can standards be es-
tablished so that non-Bell System
manufacturers can build them into
the equipment. Several witnesses at
the hearing suggested that the PSC
itself set up a laboratory to deter-
mine the safety of add-on equip-
ment and issue certification to ap-
proved manufacturers. But because
of the cost involved, it appears that
the Federal Communications Com-
mission may be the only agency
with the know-how, funds, and au-
thority to conduct such tests.

When the FCC allowed the inter-
connection of customer-provided
equipment to the telephone in the
Carterfone decision of 1968, two
regulatory systems were suggested,
as pointed out by Commissioner of
New York City’s Department of
Consumer Affairs, Elinor Gug-
genheimer. One proposal would ig-
nore how customer-owned equip-
ment is designed but would require
that it be connected to the telephone
system through a standard inter-
connecting device—the much-ma-

ligned coupler. The other—and the
one she favors—would be to estab-
lish standards for the electronic de-
sign of the add-ons and to institute a
procedure for certifying them as
sound. With this approach, the coup-
ler might be omitted entirely from
the telephone system.

Telephone subscribers also com-
plained about the fees they’re pay-
ing for couplers. In the New York
City area, these include a $46 instal-
lation fee plus a $5.86 monthly
charge, which means, pointed out
one subscriber, that the telephone
company may collect more than the
cost of the added equipment in less
than a year. One telephone-answer-
ing unit, Phone-Mate, for example,
costs less than $100. O

Commercial electronics

Micro chips aid
design changes

Many digital engineers are discov-
ering the advantages of putting their
logic in the form of software and us-
ing one of the new single-chip mi-
Croprocessors as a major component
in their designs. But few companies
have taken this approach as far as
Digi-log Systems Inc., of Horsham,
Pa., a designer and builder of spe-
cial-purpose and custom-designed
computer terminals.

Heretofore, the company had re-
lied on hard-wired logic for a vari-
ety of terminal products. Included
were two units displaying 16 lines of
40 and 80 characters, respectively,
and each with a keyboard and an
acoustic coupler for use with a tele-
phone handset. There are also a ter-
minal for use by travel agents that
gives them direct access to an air-
line’s computerized reservations sys-
tem (still being tested by the air-
line); a CRT terminal with an
attached tape-cassette drive, for use
by insurance brokers; and a termi-
nal for use in a chain of restaurants
catering to motorists, enabling them
to receive telephone messages while
on the road by interrogating a cen-
tral message center. [Electronics,
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KHP CALCULATORS SOLVE YOUR PROBLEMS, YOUR WAY

Problem solving was never so cost effective,
never so convenient. Because Hewlett-Packard’s
9830 Calculator System now puts the computational
power you need, where you need it most —right
on your desk. It's always at your fingertips to
give you immediate solutions to your most complex:
problems...and you don’t have to be a computer
expert to use it. Enter your data in any format
you please — through the calculator keyboard or
through a card reader, paper tape reader or
digitizer. And get fast, precise answers any way
you want them, from fully formatted text to graphs,
pie charts, and histograms. Best of all, you
communicate with the HP 9830 on your terms.
HP BASIC Plus, coupled with the alphanumeric
display and typewriter-like keyboard, lets
you operate and program the system in a relaxed,
almost conversational manner.

But along with the calculator simplicity and

Power, Peripherals, Price/Performance
...All At Your Fingertips.

word, built-in operating system ROM. Add plug-in
ROM'’s and user memory modules and you
triple that power. Add one or more cassettes —or
Mass Memories with up to 4.8M words—and
your problem-solving capability becomes almost
dimensionless. Just as important, this power is so
easy to use. With the 9830’s unique, programmable
cassette, you can program keys to do what you
want them to do. Or you can add programs from
HP’s extensive software library to automatically
execute the functions you need. Either way, a
single keystroke then commands the 9830 to
perform a complete series of steps.

For a closer look at the HP 9830, just return the
coupon. We'll send complete details—or arrange

a hands-on demonstration at your convenience.
*Domestic U.S.A. price only. Leases. where available. include service contracts.

o —— e — — e — e e —— T T —~—
a calculator price —as low as $300* per month — “ N
. . / Please tell me more about your HP 9830 Programmable Calculator \
you get big-machine power: 2k words of user [
memory, a high-performance cassette, and a 7.5k | O information only. (1 Hands-on demonstration
l Name
P b Titte
=== || Company
HEWLETT jhp, PACKARD | Addres
| City State
i Zip Phone
) Hewlett-Packard Co.
Sales and from 172 oft 65
S A e 3 Loweiara Cocrnmy 8043 countries \\ Calculator Products Division: P.O. Box 301: Loveland. CO 80537
N 816 A
For Demonstration circle 99 on reader service card For Information circle 45 on reader service card 45



When you talk about
high reliability hybrids,

Quote a Highly
Reliable Source

—Raytheon/Quincy.

Did you know that we're
a leading source of high relia-
bility beam-lead and chip-and-
wire hybrid microcircuits?

Do you know why? Be-
cause 98% of Raytheon/Quincy
hybrids are purchased for
military and medical elec-
tronics applications —the ones
that demand high reliability.
And you can quote us on that.

For complete data on
Raytheon hybrids, contact
Raytheon Company, Industrial
Components Operation, 465
Centre Street, Quincy, Mass.
02169. (617) 479-5300.

Circle 46 on reader service card
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May 10, 1973, p. 31}.

But the necessity for a new design
to build each individual product
turned out to be too expensive when
it came to a terminal earmarked for
users of Western Union’s Mailgram
service—until Digi-log designed the
terminal around Intel’s 8008 micro-
processor. Digi-log has now shipped
several hundred units made in that
configuration to Xonics Corp., the
contractor building the terminals for
Western Union. Digi-log has also
used the same idea in designs for
other customers.

Basically, its entire design ap-
proach has been reduced to a set of
printed-circuit boards: three kinds
of read-only memory, a read/write
memory, synchronous and asyn-
chronous input/output cards, a set
of display drivers, a keyboard mod-
ule that can generate any 8-bit code
from any of 110 keys, and, last but
not least, a processor board, called
Microterm, which uses either the
8008 or the faster version of it, the
8008-1.

“We have no standard product,”
says Marvin Pollock, director of
product applications, “but we use
the Microterm to emulate any other
product we want to.” He cites one
Digi-log customer who uses a single
terminal design for three different
applications, each of which is pro-
gramed for the Microterm and its
MiCroprocessor.

Perhaps the most effective use of
the Microterm is in a program-
development center built by Digi-
log for its own use. Here the Micro-
term runs in three modes: to load a
new program into a read/write
memory; to emulate the processor
while debugging that program; and
finally to transfer the program into a
reprogramable read-only memory
(ReProm). For the last, it uses Intel
1702 memories, which can be erased
under ultraviolet light. It can also
copy the contents of a known
ReProm into a new one, thus dou-
bling as a low-volume production
unit. For larger volumes, the box
can also drive a paper-tape punch to
generate the data for the program
mask of an Intel 1302, the mask-
programed equivalent to the 1702
memory. O
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When battery life is critical,
there’s nothing even close
to aTRW LVA zener

|
|
|
|
L

-~6Q'-Qvl‘;05v"0ff.1

4

The sharpest knee below 10 volts
for up to 10 times the battery life.

when you have to load in transistors and resistors
to minimize battery drain, it pays to use TRW LVA's.

In medical equipment, testing devices, watches,
pocket pagers—wherever battery life is critical —

no other zener can approach a TRW LVA.

TRW's Low Voltage Avalanche zeners are also
ideal for instrumentation and logic circuitry where
as highly stable zeners they provide extremely
constant reference voltage yet draw as little as
50 microamps. True, they cost more. But where
battery life is more important than a dollar or so, or

TRW/ power SEMICONDUCTORS

For your convenience, they're available in several
package configurations

For more product information and applications
assistance, write TRW Power Semiconductors, an
Electronics Components Division of TRW, Inc,,
14520 Aviation Boulevard, Lawndale, California
90260 or call John Power (213) 679-4561.

THE WORLD'S BIGGEST

IS COMING YOUR WAY.

“LITTLE BLACK BOX"
1111

g -4‘

These products are available through the following authorized distributors:

Electronics Marketing Corp. Lake Engineering, Lid.
Eimar Electronics Inc. Liberty Electronics
Hall-Mark Electronics Corp. Pyttronic Industries Inc.
Harvey-Michigan Inc. Rochester Radio

Semiconductor Concepts Inc.
Summit Distributor

R. V.Weatherford Co.
Westates Electronics Corp.
Wilshire Electronics

Almo Electronics

Bell Industries

Cramer Electronics Inc,
De Mambro Electronics
47
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France delays signing A little slippage
of space-agency pact can be expected in
the timetable for setting up any new international
agency. So no one was particularly surprised when
the April 1, 1974 target date for signing the con-
vention establishing the European Space Agency
[Aug. 16, 1973, p. 69] was pushed back until this
month. And now the agency's birth doesn’t look
likely until autumn. The official reason was
France's request for a delay so that the new Gis-
card d’Estaing government could take another look
at the proposition. But equally important is the in-
ability of the French and the West Germans to
agree on whether a Frenchman or a German
should head ESA. Meanwhile, European space
programs are continuing smoothly under the direc-
tion of ESRO, one of the two organizations ESA will
supplant (see p. 80).

LED display panel The problem a year
cost reduced ago with Litton's
light-emitting-diode display panel [Aug. 16, 1973,
p. 34] was to reduce the cost from $1 a point to 10
cents a point. At the time, it was felt that the dis-
play, another possible flat-screen replacement for
TV, wouldn't get down to the dime level until 1980
or so. But now Litton's Data Systems division in
Van Nuys, Calif., says that it has not only solved
the cost problem, but has managed to overcome
heat and power handicaps. It has a contract from
the U.S. Army Electronics Command to build a 6-
by-6-inch panel, using low-power, off-the-shelf
medium-scale ICs rather than custom LSI.
Microprocessor chip A British maker of
too complex peripherals last
year breadboarded a microprocessor chip that it
said would put a minicomputer with roughly the
power of a Digital Equipment Corp. PDP-11 onto a
single 10-by-14-inch board. But IC makers ap-
proached by the company, Computer Electronics
Ltd. [Aug. 16, 1973, p. 59], couldn’t manufacture
the chips in quantity. “We've shelved the project
until the technology can catch up," says an official
of the firm, explaining that IC makers ‘“‘didn't feel
they could give us a high enough yield for the
complex chip.” Among advances required to pro-
duce the 300-mil chip: larger slices of purer silicon
which "in a year might be available," he says.
Fairchild says yes A 200-by-200 CCD
to 200 X 200 CCD imager imaging array can
be built. That's what the feasibility study performed
by Fairchild Camera & Instrument for the Navy un-
der an $800,000-plus contract shows, says the
company. The study, due to be completed next

Intended to bring Electronics readers up to date on news stories of the past months

month for the Navy's Electronic Systems Com-
mand [May 10, 1973, p. 25] is aimed at the devel-
opment of large-area CCD arrays. The next phase
is development, and Fairchild says it's hopeful that
it can win the award. The phase of the program just
completed called for fabrication of prototype cam-
eras with emphasis on anti-blooming and on-chip
amplification techniques. The ultimate goal is de-
velopment of low-light-level cameras for all three
services.

Smart video camera A broad range of
getting around industries is using
the smart video camera introduced by Reticon
Corp. of Mountain View, Calif. [July 5, 1973, p.
32]. The camera, which can perform such tasks as
inspecting parts on a production line, preparing
production records, or printing inventory lists, is
now being used by companies in the drug industry,
plywood and plastic laminates manufacturing, and
the diamond industry, among others. All told, says
Reticon, several dozen units have been sold since
they became available several months ago. Reti-
con also has improved the microcomputer control
unit and has increased the array to 1,024 diodes
from 512.

A-m radio chip While Signetics
selling well Corp. has not yet
captured the a-m radio market with its monolithic
front end [Aug. 16, 1973, p. 40}, it reports that its’
chip is selling well—-mostly to General Motors’
Delco subsidiary. Another good customer, says
Signetics, is a Japanese radio manufacturer that
supplies Volkswagen, and Signetics hopes to in-
crease sales in Japan when that nation’s consumer
market opens up once again. The chip itself is de-
signed to replace only the transistors and the inter-
stage resistor-capacitor networks directly between
the transistors.

Big pay-TV test I The question a
runs into problems year ago was:
Would viewers accept pay television? While pro-
graming had begun in California, Pennsylvania,
and Virginia, the big test was coming up: the at-
tempt to crack a big, tough market—New York
City—by Sterling Manhattan Cable [Aug. 2, 1973,
p. 71]. Installation, scheduled for last fall, is still
scheduled, but sterling—and all pay TV operators—
have run into a shortage of capital, a well-financed
anti-pay Tv campaign by the National Association
of Broadcasters, lack of good programs and new
movies, and trouble arranging sports pickups. Insi-
ders predict that the whole affair will have to wind
up in the lap of the FccC. —Howard Wolff
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FOR NEW STANDARDS IN SWEEPERS, THINK HP

5 big reasons
to choose the HP sweeper

Coverage.

The HP 8620 family of solid-state
sweepers covers 3 MHz to 18 GHz with
unparalleled flexibility. Choose from

9 single-band plug-ins or combinations
of RF modules to get multi-band coverage
conveniently and compactly.

Performance.

HP sweepers invite comparison in such
important areas as frequency accuracy
and linearity, signal purity and stability.
And they offer versatile modulation

and leveling choices for even more value.

Power.

The solid-state HP 8620 family delivers
high output power to fill virtually every
measurement need. Standard units
provide guaranteed 40 mW to 4.2 GHz
and at least 10 mW all the way to 18 GHz.

4.

il

Price.

HP sweepers are really competitively
priced. Mainframes start at $1230. Single
band RF units range from $1520 to $2840,
and a multi-band configuration such as a
0.1 to 6.5 GHz plug-in is only $6790.

It only takes three RF plug-ins to span
from 0.1 to 18 GHz at a price of just
$14,755.

Availability.

Six weeks or less for everything in the
8620 family. You can plan your swept
measurements with the assurance that
your schedules will be met.

No other line of sweepers can match
these 5 big reasons. We'll be glad to send
you full details on the value-priced

HP 8620 Sweeper line. Contact your
nearest HP field cffice. Or write.

Domestic USA prices only. 044058

HEWLETT ﬁ PACKARD

Sales and service from 172 offices in 65 countries.
1501 Page Mill Road, Palo Aho. Calitorma 94304

~
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The 2102
togetasit

The Intel 2102 n-channel RAM is the
most popular 1024 bit static memory avail-
able today. It is the general purpose RAM with
more second sources than any other semi-
conductor memory component.

=@l  The 2102 is extremely

@ simple to use because it

l\\ requires no peripheral

A\ supporting circuits,no

\ special supplies, nor

_ I Clocs it require the ‘3
""" m“\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ nee)étéz gis;gr;lloesftfort ;

RAMs to interface

INTEL IN-26 MEMORY SYSTEM . ':...‘7 -~
with TTL. A

By using the 2102, you can achieve
greater system economy because it does not
require level shifters, MOS drivers, interface
circuits, clocks, refresh and decode circuits,
nor even pull-up resistors.

Every pin is TTL compatible, including
the + 5 volt Vee supply and the three-state,
OR-tie data output that simplifies memory
expansion. o connect the 2102 to TTL, just
add solder dots. In fact, the 2102 RAM
performs exactly asif it were a TTL circuit

The 2102 speed specs are effi-
cient also. Guaranteed maximum ’
access time is | microsecond,
typical access time is 500 nano-
seconds. Minimum read and write cycle time is also 1 microsecond.

The 2102 costs less per bit in quantity than penny candy. And when you
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RAM is as easy

> subtract what you

don't spend on design
time, other parts, special

| ; b supplies, boards and
labor, the 2102 is easily
the most economical static RAM

= H for a wide range of applications.
What's more, the Intel 2102 is easy to
‘ get. We have been producing it in volume since
early 1972 with the industry’s most mature n-channel
silicon gate technology. Today, we ship more 2102's than
the combined outputs of the dozen or so .
announced second sources.

The Tektronix 31 Programmable Calculator
uses the 2102 and millions of our 2102's are
now being used in peripheral equipment,
instrumentation and microcomputer

systems. It's a
\ favorite with de-

signers who want to
TEKTRONIX

simulate buffer, ~ proGRAMMABLE
CALCULATOR

\\
| \ refresh and variable
' length registers with something more COM*
venient and less costly than custom MOS registers.
EVERY PIN IS TTL. COMPATIBLE The 2102 is only one of Intel's popular MOS

RAM:s available in volume and from distributor stock. Send for a full catalog
of our products including RAMs, ROMs, PROMs, interface circuits and

Microcomputers.

Write to: Intel Corporation, 3065 Bowers Avenue, Santa Clara,
California 95051. (408) 246-7501.

intal delivers.
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P Aiv Raid Siren
— £ — £ — £ —

J/OUND./CRIBER

embossed groove

DISC RECORDERS

for

MICROPHONIC
COMMUNICATION — CONFERENCE
MOBILE—DICTATION RECORDING

Low Distortion
Frequency Range 150-4000
cycles

% REFERENCE RECORDERS

4 turntables operate continuously 2
hours without record change. 1 hour

on each 7” disc (both sides) 300
grooves to the inch-—22 rpm. Sieel
Cabinet. Approx. 35" x 20" x 15"

Weight 225 1bs.

% DUAL CONTINUOUS
RECORDERS

Two 7” turntables with auiomatic tim-.
ing unit operate continuously for 30
minutes without manual attention. 200
grooves to the inch. 33 rpm. Completely
portable in leatherette or leather case.
18%"x13Va""'x8Y4"" Weight 50 Ibs.

% PORTABLE RECORDERS

Completely self-contained single turn-
table unit with inbuilt microphone, 200
grooves to the inch 33 rpm. Leatherette
or genuine leather covered container.
13°x9Y2"x8%". Weight 24 lbs.

% STANDARD DICTATION and
TRANSCRIBING MACHINES

For all-electric recording and transcrib-
ing. Adaptable to every form of of-
fice dictation and sound recording.
Records 200 grooves to the inch. 33
rpm. Sturdy. handsome walnut cabi-

neis. 11%"x10"x7%"” Weight 17 lbs.
o
7” indestructible plastic discs, .010

inches thick are f{ilable and mailable.
All equipment available for 6 volt stor-
age battery and other current sources
by use of suitable converters.

For detailed specifications—
wire—phone—write

THE

/OUND./CRIBER

CORPORATION
Néw Maven, Conn.

82 Audubon Strecet
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! (CR2791-B100C).

A NEW ELECTRONIC TYPE air raid siren
called “Electro-Siren” is designed to give
great volume for alarms. It makes use
of a vacuum-tube tone generator which
can either duplicate the rising and fall-
ing tone of a mechanical siren, or can
be set at any pitech for best audibility
over traffic orr manufacturing noises.
It can also be used to send code mes-
sages to air raid officials by dots and
dashes. It has an arrangement so that
a microphone can be used for voice an-
nouncements over the same system,
which takes the place of a PA system.
The unit operates from 110 volts source,
but in case of current failure can be
switched to 6 volt storage battery op-
eration. It can also be used in police
cars or other vehicles, operating from
the car battery. The largest system can
be operated continuously for four hours
from a fully charged battery.
Audiograph Div., John Meck Indus-
tries, 1313 W. Randolph St., Chicago.

Aireraft Relays

THREE NEW RELAYs for aircraft or
tank service have been announced. The
first of these is a single-pole relay
which is available in two forms—a
single circuit form with one normally
open contact (CR2791-B100A), and a
two-circuit form with one normally
open and one normally closed contact
It has a maximum
continuous cwrrent rating of 20 amps
at 12 or 24 volts, and a maximum
make or break rating of 100 amps at 12
or 24 volts. The coil operates at 1.2
watts. The relay weighs 3 ounces in
the normally open form, and 3.4 ounces
in the normally open, normally closed
form. Tip travel is s inch and tip
pressure is 40 grams. The relay meas-
ures 1§x15x1%; inches.

The high-voltage relay (CR2791-
D100F) is designed especially for use
with aireraft radio transmitting equip-
ment. The use of ceramic insulation
and double-break contacts permits con-
trol ¢f circuits as high as 1,000 volts
direct current. The contacts have maxi-
mum current ratings of 0.020 amp. at
1000 volts direct current, and 0.100 amp.
at 500 volts direct current. This relay
has a coil wattage of 1.2, a tip travel
of s inch double-break, and a tip pres-
sure of 25 grams. The contacts are ar-
ranged for double-pole, double-throw,
double-break operation. The relay
measures 2vsx14x1 % inches.

The two- and three-pole relays are pro-
vided in two forms. One form (CR2791-
B100D,G) has one normally open ecir-
cuit per pole, and the other (CR2791.
B100F,J) has one normally open and
one normally closed circuit per pole.
These relays have maximum continuous
current ratings of 8 amps. at 12 or 24
volts, and the maximum make or break
ratings at 25 amps. at 12 or 24 volts.
The coils operate at 1.2 volts. Both two-
pole forms are 13ix1%x13i! inches, and

—MICO—
ENGRAVER

L i -

For lettering panels of steel, aluminum,
brass, or Dakelite, or for marking
finished apparatus.

A sturdy machine for routine production
as well as occasional engraving.

Attachments increase its versatility to
include large work on flat or curved surfaces.

Excellent engraving can be produced by
an inexperienced operalor.

Catalogue on request
Prompt Delivery

Priced from $115 with type

Mico Instrument Co.

20 ARROW STREET
CAMBRIDGE, MASS.

,.\vam'mov,;“? "
ACCURACY IS
IMPERATIVE!

° INSIST ON

INSTRUMENTS
WITH

PERMIUM
Pivots — Alloy Jewel Bearings

¢ For Permanence

o Lifetime Accuracy

‘¢ Maintained Precision
e Less Maintenance

¢ Replaces Sapphire

Steel pivots corrode, rust—use the NEW

HOMO-HEXTEROAXIAL WEAR-RESISTING

ALLOYS (1000 times life of tool steel)
"Used in preference to jewels.”

PERMIUM —AEROPOINT—PERMETTE

Non-corrosive ¢ Non-magnetic
Super Smooth * * Less Friction

THE PARALOY CO.

600 S. MICHIGAN AVE. « CHICAGO, ILL.

June 1942 — ELECTRONICS



SIEMENS

Cost-Effective Solutions to
Semiconductor Test Problems

GENERALPURPOSE IC TESTER
COMPUTEST 716A

Low-cost parametric and
functional tester for digital
and linear circuits

DIGITAL CIRCUIT TESTERS
COMPUTEST 720 SERIES

Provides complete DC parametric
and functional verification of digital IC's

LINEAR CIRCUIT TESTER
COMPUTEST 735

Tests operational amplifiers,
regulators, comparators, sense
amplifiers and custom linear circuits

BENCH-TOP MEMORY TESTERS
COMPUTEST 901 SERIES

Provides real-time verification of
semiconductor memory performance
from the device to the

complete memory systems level

ATIONS ASSISTANCE

Send for the Computest cat-

alog of Semiconductor Test /|
Equipment and our Semi- |,
conductor Program Library -

NAME .

COMPANY . __

ADDRESS.
(o7 @ (ON——
STATE e — i

Siemens Corporation
Electronic Systems Division

Computest Products
3 Computer Drive, Cherry Hill. N.J. 08002 (609) 424-2400
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Laser safety
standard at last
sees the light

Inflation relief
urged for aerospace
fixed-price awards

House action on
a-m radios unlikely
despite Senate OK

U.S. court rules
against voiceprints

Electronics/June 27, 1974

Washington newsletter

Within the week, after nearly three years of discussion and dispute be-
tween laser manufacturers and the Government, the Bureau of Radio-
logical Health will publish a revised Federal standard for laser safety.
Alexander M. Schmidt, commissioner of the Food and Drug Adminis-
tration which oversees the bureau, contends that the new standard is
much improved over the one first proposed last December.

But agreement seems unlikely on the hazards of Class II systems—la-
sers with outputs of between 1 and S milliwatts. The first bureau defini-
tion, restricting Class II lasers to | mw, was labeled “ultraconservative”
and *“‘overzealous” by the Electronic Industries Association. Notes Al-
len M. Wilson, EIA’s chief engineer, 1-mW lasers would be useless to
the construction industry, which accounts for 75% of civilian laser dol-
lar sales. And, though no one admits it officially, manufacturers expect
to go on selling 1-5-mw lasers but only to the construction industry.

The Department of Defense is giving sympathetic consideration to a
plan by the aerospace industry for economic relief from the pressures of
fixed-price contracts in a period of soaring inflation—even though the
request is generating some initial suspicion in a Congress disturbed by
rising weapons costs. William B. Bergen, president of Rockwell Inter-
national’s North American Aerospace group and a leader of the ap-
peal, wants wider use of price adjustment clauses in Government con-
tracts, more phased procurements using shorter-term contracts, and
improved means of measuring inflation on individual programs.
Assistant secretary of defense Arthur Mendolia is encouraging DOD
contract officers to make greater use of adjustment clauses and shorter-
term awards to overcome company reluctance to bid on new contracts.
But Bergen notes that Federal economic indices often reflect primarily
commercial markets, and are not very relevant to aerospace.

Despite the Senate’s passage in mid-June of legislation that will require
all consumer radios retailing for more than $15 to receive fm as well as
a-m signals, chances for approval by the House of Representatives are
poor, say congressional insiders. No House action is scheduled on the
bill, which slipped through the Senate on a 44-42 vote. Most of the sup-
port for the bill comes from fm broadcasters anxious to reach the auto
radio market, but the radio manufacturers represented by the Elec-
tronic Industries Association have opposed it. And EIA staff vice presi-
dent for consumer products, Jack Wayman, says the association will
testify against it when it comes up for consideration by the Interstate
and Foreign Commerce Committee’s communications subcommittee.

The prospects for the voiceprint as a new application of electronics to
law enforcement have been dimmed by a June ruling of the U.S. Court
of Appeals in Washington that the technique is inadmissible as evi-
dence, since it’s “‘not sufficiently accepted by the scientific community
as a whole.” While the ruling is applicable only to Federal courts under
the Washington-based appeals court’s jurisdiction, it is expected to in-
fluence other courts as well. Some state courts and the U.S. Military
Court of Appeals now accept voiceprint evidence.
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Washington commentary

Mass transit derailed

“If we can get men to the moon and back, why
can’t we get people from one side of town to the
other?” That question by one congressman is
being posed with increasing frequency to em-
barrassed electronics and aerospace systems
companies, which once viewed urban mass
transit as the perfect vehicle for the transfer of
high technology from space and defense pro-
grams to the nation’s cities.

For years that dream of a long straight track
toward a new major market was encouraged by
the Department of Transportation through its
Urban Mass Transportation Administration
and its steadily increasing budget. Now, how-
ever, the dream has turned into a technological
nightmare following a couple of badly engi-
neered but expensive efforts, San Francisco’s
Bay Area Rapid Transit system [Electronics,
Dec. 4, 1972, p. 47] and the Morgantown, W,
Va., demonstration program of personal rapid
transit.

UMTA’s Watergate

The more recent disaster—at Morgantown’s
system for linking the University of West Vir-
ginia’s downtown campus with another on the
little city’s fringe—is proving to be UMTA’s Wa-
tergate. Problems with the Morgantown experi-
ment began not long after DOT took over the
program in 1971. Despite its widely publicized
dedication in October, 1972, just prior to the
presidential election, the system won’t begin
operating until early next year. Even then it is
unlikely to be completed. And it may never be
if a disenchanted Congress cuts off funds.

The price tag for the three-station, 45-car sys-
tem that runs no more than 2.2 miles is now
$64 million. If it is ever extended to the six sta-
tions and more than 70 cars originally planned,
the cost will nearly double to $125 million.
Those figures far exceed what the university
originally had in mind—$13 million for a little
system of small electric vehicles on a light-
weight, elevated guideway.

What happened? First, DOT decided it
needed a more substantial system designed to
serve as a national prototype, not engineered
simply to meet the needs of a small college
town. Thus were the little cars proposed by Al-
den Self-Transit Systems Corp. of Milford,
Mass., dropped in favor of far larger vehicles
designed by Boeing Co. Of course, this meant
enlarging the guideway into a cumbersome
structure of steel and concrete.

Then an image-conscious White House en-
tered the act, demanding an accelerated sched-
ule for the sake of a national political cam-

paign. That further muddied the technological
waters. UMTA was obliged to turn to concurrent
design and production, that stumbling block of
so many military projects in the past. The
guideway builder, for example, was called upon
to begin work before the new vehicle specifica-
tions were fixed.

The penalties

The economic and engineering consequences
of these judgments are history now. But the
penalties are only beginning to be paid. Not
only is Congress turned off on new technology
for transportation, but so are many of the na-
tion’s city administrators.

Money for UMTA programs is coming hard in
Congress this year. For example, the House
Appropriations Committee’s transportation
panel has already eliminated $18.1 million for
the agency’s fiscal 1975 budget request, wiping
out two significant programs. One is a $7.5-mil-
lion dual-mode demonstration system that
could handle vehicles adaptable to both auto-
mated guideway operation and conventional
street driving. The other, priced at $10.6 million
for initial design and development, involved an
improved personal rapid transit system to be
built near Denver.

Another loser in the aftermath of Morgan-
town was Robert A. Hemmes, whose recent de-
parture as UMTA R&D chief was never officially
linked to the project’s failure though no one in
the agency disputes the connection.

UMTA’s lost appropriations and Hemmes’
lost job after Morgantown are but symptoms of
the program’s problems. Their roots lie in the
apparent compulsion of DOT’s administrators,
abetted by anxious contractors, to overdesign
new systems for competitive civilian markets as
though they were going to the moon.

Back to busing

Few people are surprised now that UMTA has
retreated to playing it safe with the “proven
technology” of Detroit’s buses. UMTA’s admin-
istrators know their jobs are secure when they
smilingly acknowledge they “can give you
money for all the buses you want.” Of course,
the record shows they are right. In one week in
June, grants for buses included $10 million to
Honolulu, $2.4 million to Kansas City, $2.5
million to Tucson, and $7 million to Cleveland.

It is enough to make Detroit comfortable
with its conviction that electronics and aero-
space technologies must first come down to
earth before they can begin to challenge the
bus. —Ray Connolly
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BIG BEN \NENT DIGITAL?

[\we could handle it]

Size is really no problem. Neither's
your custom configuration.

Fact is, we don't saddle you with
a couple of our standard displays
and say, “that's it, friend, take it or
leave it We're set up to turn out what
you want. Noft just what we've got.

Our clock displays can be very
versatile in design, for example. We
go from small (.16") size numbers to
big (1.0") character heights in 12 hour
or 24 hour applications. Also for stop
watches, timers, elapsed time indica-
tors, etc. 3-1/2, 4 or 6 digit sizes with
seconds in smaller character heights
if desired. And placed in most any
unique position to satisfy your
esthetic demands.

Incidentally, our AM/PM indicator
is a new wrinkle. Not two. Just one.
The A changes to P and back at the
right times.

Get together with our design guys.
You'll be surprised at how fiexible we
can be. We'll help you bring creativity
into digital time telling.

Nobody else can say all that.

The name’s DiaDigit™ It's a low
power, high performance, mini cost
gas discharge display in a single
planar package. Has leads to mount
directly into your PC board. No socket
necessary. Easily interfaced with
MOS devices.

You can get symbols, numbers,
letters or combinations. For almost
anything. Appliances, automotive,
TV/radio.You name it. Any size. Which,
as we said, means we build for your
needs, so you don't design for what's
available.

And, as for cost, in quantities,
we're competitive with the big boys.

Delivery? Astounding. (Big Ben
size takes slightly longer.)

So, isn't it time you talked to us?

For the finer points on DiaDigit,
write Diacon, Inc. 4812 Kearny Mesa
Road, San Diego, California 92111.
Or phone 714/279-6992.

DIGCON




Electronics international

Signiticant developments in technology and business

e

Sony starts converting bipolar devices
to new structure for higher performance

A novel transistor technology devel-
oped by two Sony Corp. engineers
seems to defy conventional design
rules, yet it gives superior device
performance and higher production
yield than standard double-diffused
devices. Hajime Yagi and Tadaharu
Tsuyuki design their devices with
low emitter-doping concentrations
(LECs)—typically an order of magni-
tude or two below those in the base,
rather than several orders of magni-
tude higher.

Sony has been producing LECs for
about three months and expects to
convert all bipolar-device produc-
tion, including integrated circuits, to
the new structure over a five-year
period. The Sony engineers empha-
size that only the configuration is
changed, and all device processing
remains conventional. Furthermore,
the features of the devices include
two-dimensional, rather than three-
dimensional, current flow, which is
especially helpful in computer-
aided design of ICs.

Basics. In the new technology,
an electrical barrier in the emitter
reflects the minority carriers injected
into it, preventing them from be-
coming a component of the emitter
current. A necessary, but easily met,
condition is that minority-carrier
lifetime in the portion of the emitter
with low doping concentration
should be high enough to make re-
combination current negligible.

The most usual barrier used in
these devices is a low-doping/high-
doping junction (n+/n or p*/p) bar-
rier. Also useful are a p/n junction
barrier, and less commonly, MIS
barrier and heterojunction barrier.
A big difference in the new ap-
proach is that the base doping pro-
file of transistors is unaffected by
the emitter-doping conditions.

Transistor-current gain is a linear
function of ion-implantation dosage
in the base. Therefore, current gains
in the order of 10,000 are possible in
a single transistor, rather than re-
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quiring a Darlington connection of
two transistors.

Devices produced by this process
include power transistors, low-noise
transistors, symmetrical transistors,
high-current-gain transistors, high-
frequency transistors, phototransis-
tors, junction-gate-controlled tran-
sistors, MIS gate-controlled transis-
tors, and thyristors—including those

with gate turn-off characteristics.

An important reason for the im-
proved performance is a self-ballast-
ing effect in the LEC region, which
makes current flow throughout the
device more uniform and eliminates
hot spots. However, saturation
resistance is still a low 0.1 ohm,
measured at collector current of 8 A
and base current of 1 A, O

Switzerland

Microprocessor operates data-ray meter
to gage plating thickness

To help its customers make sure
they were not wasting money by
plating on overly thick gold layers,
Geneva-based Oxy Metal Industries
(Suisse) SA decided to develop a
highly sensitive thickness meter.
And, since their design called for
computing capacity, Oxy engineers
built the meter around Intel’s
MCS-4 microprocessor system.

All this occurred back in 1972,
when anyone designing a micro-
processor into hardware was pio-
neering. The development model
was ready in November of that year.
It has since been refined, and the
first production units are scheduled
for delivery toward the end of June.
But the new device, called the
mc Betameter 100, is not the only
piece of microprocessor hardware
that Oxy has readied for the market.
“We have sold a dozen RALs al-
ready,” says Georges Matile, head
of the company’s electronics labora-
tories. In Oxy’s lexicon, a RAL is a
random-access loader, built around
an MCS-4 for automated plating.

Oxy’s Betameter, priced at $5,000,
works on the same basic principle as
other nondestructive plating-thick-
ness gages. The sample is bom-
barded with beta rays, and the re-
sulting backscatter is picked up by a

geiger tube. The count from the
tube is converted into micrometers
of thickness by means of a calibra-
tion curve that takes into account
the plating material, the base metal,
and the radioactive source of the
beta rays. This beta-ray technique
also works for determining percent-
ages of the metals making up an al-
loy.

)'ll‘he Oxy instrument has eight dif-
ferent calibration curves stored in a
pair of 256-word, 8-bit programable
read-only memories. A similar pair
of PROMs is reserved for eight addi-
tional special curves if the customer
wants them. Mainly because of
these curves, the instrument shows
an accuracy to better than 5%, in
most cases, over a range of 0 to 100
micrometers.

Along with making possible cali-
bration curves that match the mea-
surement, the microprocessor im-
proves the instrument’s accuracy in
two other main ways. It averages
out the initial calibration readings,
and it checks constantly to make
sure the measurement attempted is
within the limits of the instrument’s
setup. Warning lights show when
conditions are poor or actually im-
possible. And, of course, there’s a
big plus in operating ease because
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the sequence of steps during a mea-
surement is programmed into the
instrument via seven PROMs.

To take a reading of a plating
thickness, the user sets the test dura-
tion—1 second is the minimum, but
the usual time is between 5 and 15
seconds—and inserts a plastic “key”
in the front panel to switch in the
appropriate curve. Then the instru-
ment has to be calibrated against
two standards, themselves accurate
to 40 atoms.

For each calibration—one for the
low end, and one for the high end—
the system actually takes a series of
five readings, stores them, then dis-
cards the low and high ones, and fi-
nally averages out the remaining
three.

Actual thickness readings can be
based on a single measurement or
the average of five, as for the cali-
bration. Readout is a direct three-
digit display of the thickness in mi-

Computer puts “map”’ of harbor on screen
When the Swedish 255,000-ton supertanker Sea Soldier recently sailed into
Rotterdam, bridge officers had a new navigation aid helping them: a com- |

crometers. A sorting option indi-
cates the condition of the plating on
a sample. O

Japan

Black matrix, dots
yield storage tube

Engineers at Tokyo Shibaura Elec-
tric Co. have developed a new stor-
age oscilloscope tube using black-
matrix technology and aimed it at
the engineer’s bench. Toshiba hopes
for a sales spurt because the new
tube costs a tenth as much as pre-
vious models.

Toshiba designers say that the
utility of memory oscilloscopes with
storage tubes should make for large
demand, but the $1,800 for the CRT
alone tends to price these oscillo-

puterized system that pictures the channel ahead directly on the main radar ‘“
screen. The system—a joint effort by the Kockums shipyards of Sweden
and Selenia of Italy—was on its maiden run, and, according to Kockums en-

gineers, it was a great success.

Until now, similar systems—made by Sperry—have required a special |
screen, separate from the main radar screen. The Kockums-Selenia system
integrates the ship's radar, made by Selenia, with the system for presenting
the lines of the shipping lane, so that the bridge gets it on one screen

A moving map of the shipping channel is displayed on the screen, en-
abling the navigator to see his own ship's position in relation to the channel
limits as well as to other ships and obstacles. As the ship moves, the lines

on the screen also move.

The system makes use of an anti-collision computer, made by Selenia,
linked to the normal on-board SM-3 navigation computer, which is made by
Kongsberg of Norway. The Selenia computer, linked to the radar screen,
presents vectors and speeds of other ships that the anti-collision radar sys-
tem picks up, while the Kongsberg computer presents the channel map.

The map is programmed into the computer by means of punched tape or by
keyboarding. The ship can keep a library of tapes for the ports that it sails to
and the channels it passes. When a ship enters a stretch for which there is no
tape, the data can be put directly into the computer by keyboarding the iocal ‘
latitudes and longitudes, which are taken off a standard chart.

Other details—such as water depths—can also be programmed to appear
on the screen. The system also provides an automatic alarm signal, through
the collision-avoidance system, if the ship crosses a boundary line.

The system provides a motion picture as the ship moves ahead—"'like
moving on a map," says Nils-Eric Thorell, a Kockums engineer. ‘‘You see
your own ship in relation to other ships and to the limits. You can get an
idea of where the other ships will be sailing."" Initially, the system will be in-
stalled in ships built at Kockums in Maimoe, Sweden.
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scopes beyond the budgets of most
users. Toshiba’s price tag of less
than $360 for a rectangular, 6-inch
diagonal, direct-view storage tube is
expected to open the way for less
expensive equipment.

Price of the 10-megahertz scope is
only $1,800, compared with prices
that range from $2,900 to more than
$3,600 for competitive brands in Ja-
pan. Maximum memory writing
rate is 0.25 kilometer per second for
single events.

The phosphor dots in the new
tube are able to provide memory ac-
tion, as well as acting as fluorescent
phosphor in the usual manner. This
ability eliminates the usual storage
mesh, which is extremely difficult to
fabricate and the major factor in the
high price of storage tubes. The
phosphor dots can provide storage
because they have the two charac-
teristics needed—they have good di-
electric qualities, and they are ef-
ficient emitters of secondary
electrons. The black matrix provides
a conductive path to a transparent,
tin oxide conductive coating on the
faceplate and allows collection of
secondary electrons.

Construction. Fabrication of the
tube faceplate starts with deposition
of the tin-oxide coating on the in-
side surface. This is followed by the
black matrix and then the phosphor
dots, much like making color-Tv
tubes. Dot spacing is 0.2 millimeter,
about half that used in the average
16-inch color picture tube. This
spacing gives a total of more than
200,000 phosphor dots.

Just behind the faceplate is a so-
called hybrid mesh, which both re-
pels ions that might otherwise dam-
age the screen and collects some of
the secondary electrons emitted
from the screen. The hybrid mesh
can also be used to produce an elec-
trical signal corresponding to the
waveform stored on the screen. The
mesh is similar to the ion-repeller
mesh in conventional storage tubes.

When the tube is used for display
of repetitive signals, it operates in
the same manner as an ordinary
cathode-ray tube. Transparency of
the screen is about 60%, and de-
creased brightness is compensated
for by improved contrast. O
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REI has one question

58

for people who buy

electronic test
equipment.

Why?

When you need it fast . . . rent it. Purchasing equipment usually involves long delivery lead times.
When you rent your electronic equipment from REI it’s a safe bet that you can get what you need within 36
hours of the time you call in your order, sometimes sooner. This fast service is possible because we maintain 9
Instant Inventory Centers throughout the U.S. and Canada, stocking millions of dollars worth of equipment.

When you need it for only a short time.. . . rent it. Need equipment for a short-term project?

Rent it from REI. When you don*t need it any more, return it to us. It’s the easy, low-cost way to use the
equipment you need for just the time that you need it.

When you care about what it costs. . . rent it. Renting from REI can be less expensive than
purchasing. There’s no capital investment to adversely affect your company’s cash flow. This means you’ll get
more mileage from your equipment budget. And, since you can treat your monthly paymentsas an expense in
most situations, you’ll also achieve tax advantages from renting.

All REI rental equipment is guaranteed to meet manufacturers’ specifications and is operationally
checked out prior to shipment. Routine maintenance is provided free of charge. Certification and calibration
are available upon request. Our flexible arrangements include rental, rental-purchase and leasing packages to
give you the use of equipment from one week to three years or more.

Get your free copy of our 1974 catalog that lists virtually every item in our rental inventory. Use reader
service card, or write Rental Electronics, Inc., 99 Hartwell Ave., Lexington, MA 02173. For immediate infor-
mation, call your local REI Instant Inventory Center listed below. Once you rent from REI, you may never buy
electronic test equipment again.

Rental Electronics,Inc.

A pEpSlc_Q LEASING COMPANY

Burlington, MA (617) 273-2770 ¢ Gaithersburg, MD (301) 948-0620 ¢ Oakland, NJ (201) 337-3757 o Ft. Lauderdale, FL (305) 771-3500
Des Plaines, IL (312) 827-6670 ¢ Dallas, TX (214) 661-8082 ¢ Mountain View, CA (415) 968-8845 ¢ Anaheim, CA (714) 879-0561
Rexdale, Ontario (PLC Leasing Ltd.) (416) 677-7513

@le) Think about renting.
<> It’s the smart way to g0.
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‘Read-mostly’ mass
memory stores bits
optically on glass

German, U. S. firms
team to form auto
semiconductor firm

Electronic watches
slated by firms
in Japan, France

ITT cranks up in
UK for worldwide
boom in capacitors

Electronics/June 27, 1974

International newsletter

France’s Laboratoires d’Electronique et de Physique Appliquée has
been experimenting with a promising candidate for low-cost “read-
mostly” mass memories—semiconductor-glass disks that can be read by
a modified video-disk player. LEP, a unit in the Philips group, uses
metastable germanium-tellurium disks 8 centimeters in diameter to
store bits optically as transparent spots 1 micrometer in diameter in the
translucent glass.

Bits are recorded by a low-power laser at a scanning rate of 1 mega-
hertz. Only 2 nanojoules of energy per micrometer square are needed
to restore the glass to its stable state. Packing density runs between 106
and 107 bits per square centimeter, about 10 times the capacity of mag-
netic disks. The glass disks can be erased by heating them to 140°C.
LEP’s work so far indicates that the disks can survive five to 10 erasures.

VDO Adolf Schindling AG, west German vehicle-instrument maker,
and Solid State Scientific Inc., of Montgomeryville, Pa., have agreed to
form a joint semiconductor-manufacturing company. This move is
apparently in anticipation of increasing use of solid-state devices in au-
tomotive accessories. VDO owns 60% and Solid State 40% of the com-
pany, which is tentatively called VDO Elektronik and will probably be lo-
cated in Switzerland. Operations are scheduled to startin 1976.

The new facility’s production targets are set quite high—*“about 50
million integrated circuits a year, once the plant becomes fully oper-
ational with 300 to 400 people,” says VDO. The company’s output, for
VDO’s own use and probably also for outside customers, will initially be
complementary-MOS circuits only, but other types may be added later.
The German firm will provide the capitalization for the new venture,
and Solid State’s contribution will be its research and development po-
tential, plus its production knowhow.

Two new producers of electronic watches with liquid-crystal displays
will hit the market in Japan and Europe within the next few months.
Casio Computer Co. of Japan, the consumer-calculator maker, plans to
have its watch ready in August. In France, television manufacturer
Marcel Pizon has spun off a new independent company, Electronique
Marcel Pizon, to make solid-state clocks and watches. The clocks went
into production this month, and a line of watches is due out in the fall.
Pizon’s first big target is to supply Swiss watchmakers with electronic
movements, which he says they still fear “because the quartz doesn’t go
tick-tock.”

The ITT Capacitor division in the United Kingdom will more than
double its production by early 1976 under plans that seek to exploit ris-
ing worldwide demand and include contesting tantalum technology in
the Japanese marketplace. Production for all types is targeted for 7 mil-
lion per week from the current approximately 3 million, of which about
30% is exported.

Japan, where the UK operation now ships 200,000 tantalum capaci-
tors per week, is a primary target. The company believes it has gotten
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Nippon Electric
expands capacity
for its computers

Japanese agree
to limit color-TV
exports to Britain

Addenda

International newsletter

ahead of the Japanese companies in that technology, and “we want to
beat them on their home ground,” says one top executive, who adds that
ITT also is eyeing Hong Kong and Taiwan. Over-all export sales have
been rising 1% a month. ITT’s UK operation contributes $130 million to
the corporation’s $450 million annual revenue for its European compo-
nents group.

To meet anticipated demand for its System 100 small computer and
also for its ACOS series 77 computers, developed jointly with Tokyo
Shibaura Electric Co. (see p. 77), Nippon Electric Co. is rushing to
completion a computer plant in neighboring Ibaraki prefecture. NEC is
also enlarging its present computer plant on the outskirts of Tokyo. The
new plant is set up as a subsidiary, Nippon Electric Ibaraki Ltd.

The Ibaraki plant will assemble CPUs for NEC’s computers. At the
start of operations next April, NEC plans to have more than 200 people
working in almost 50,000 square feet of floor space. Production for fis-
cal 1975 is expected to reach more than $88 million. By the second half
of fiscal 1976, the company plans to have more than 1,000 people at
work in more than 215,000 square feet of space and production of more
than $176 million. The capital investment through the end of fiscal
1976 is expected to reach more than $21 million.

The Japanese television industry is expected to limit exports to Great
Britain of color receivers to about 100,000 sets for the second half of
this year. In a meeting between Japanese and British industry represen-
tatives held in Tokyo last week, the British maintained that total color
sales would be 500,000 to 600,000 fewer sets than the 2.8 million sold
last year. The Japanese say they don’t think business will be all that bad,
but agreed in principle to limit exports to the neighborhood of last
year’s 275,000 sets. Exports to Britain for the first half of this year are
expected to reach the 160,000 sets agreed upon by Japanese and British
industries last November.

Philips Data Systems division has strengthened its stance in the OEM
market with a new minicomputer built around a general-purpose bus
and a one-board LSI central processor. The new P852m machine comes
with standard memory modules of 4,096, 8,192, or 16,384 bits that have
1.2-microsecond access time. . . . France is slowly building up an auto-
matic automobile-telephone network. The radio-link exchange at Lille,
first city after Paris to get the new service, went on the air in mid-June
with a start-up quota of 75 lines, slated to be increased to 200 next year.
Paris will get its third exchange soon, pushing the total there to more
than 600 lines. Thomson-CSF is the kingpin supplier of the sets, which
operate in the 150-megahertz band with 10 watts of emitter power. . . .
West Germany’s federal railways have introduced direct computer
control of signaling and train-switching. Controlled by a remotely in-
stalled computer supplied by Siemens AG are four signaling and switch-
ing stations along the Hanover-Bremen railroad line. The computer, a
model 304 process-control machine, uses a fixed program to check the
routing of each train according to stored time schedules and then sets
the track switches and the signaling gear.
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The "3-D”
Micro-
Connector

LOADS
80 CONTACTS
INTO 2" x .300"

Elco’s newest Series 8401 multi-level
connector, for hybrid microelectronic
packaging, can handle up to 80
interconnections within a 2” by .300”
space. Comfortably and reliably.

And with today’s dense integrated-
circuit packaging requirements,

Series 8401 fits in perfectly. Answering
the most exacting design parameters.

There’s no other connector like the
8401. The .025" center-to-center
receptacle contacts of this two-piece
connector are offset into two different
levels of mating. This forms a
unique, three-dimensional device

that significantly reduces the “peak”
mating forces over conventional,
single-level connectors.

The 8401 can accommodate either
.025"” thick ceramic substrates or p.c.
boards in a variety of configurations:
one single-sided, two single-sided
(back-to-back), or one double-sided.
There’s even a special heat sink
available that can also serve as a
ground plane for the printed circuitry.
From the simplest to the most complex
application. Elco’s new Series 8401
will do the job.

Mounting is no problem either. The
connector has special keying hardware
with threaded ends for standard
hardware assembly. We know all the
problems involved with hybrid
packaging. That's why we designed
the Series 8401 multi-level connector.
Just another service in keeping with
Elco’s Total Connector Capability.

For full details and specifications
on Series 8401, contact your local
Elco representative, or:

Elco Corporation
Willow Grove, Pa. 19090
(215) 659-7000

Elco Corporation

2200 Park Place

El Segundo, Calif. 90245
(213) 675-3311

Connecting
Today with
Tomorrow™

Operations in USA, Australia, Belgium, Canada, Denmark, England, France, Germany, Israel and Japan. Sales offices throughout the world.
In Europe, Elco Belge, 77 Blancefloerlaan, Antwerp, Belgium, Tel. 03-190064. In the Far East, Elco International, TBR Building, 2-10-2 Nagata-
cho, Chiyoda-ku, Tokyo 100, Japan, Tel. 580-2711/5.
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weigh 3.5 ounces. The three-pole forms
are 13%3x1Zx1%} inches and weigh 3.75

ounces. All four forms have a tip
travel of . in. and a tip pressure of
28 grams.

These relays are designed for use
from minus 40° C to plus 95° C. They
are suitable for use from sea level to
40,000 feet, and are corrosion-proof,
meeting Navy 200-hour salt-spray
tests. They are good for mechanical
frequencies of 5 to 55 cps at % inch
maximum amplitude (% inch total
travel) applied in any direction, The
contacts remain in the correct position
when the relays are subjected to a lin-
ear acceleration of ten times gravity
in any direction.

General Electric Co., Schencectady,
N. Y.
Literature

Wire Data Chart. A useful chart for
persons who employ wire in their de-
signs or specifications. In columnar
tabulation are given the B & S, Wash-
burn & Moen and Stubs or Birmingham
diameters for gauge sizes 1 to 50. The
B & S column shows feet per pound
for each size of standard 5 percent
phosphor bronze. “Also a table of con-
version factors for obtaining ft/lb

Ve
STANDAID WIRE GAUGES W

l wisseie

Savsy,

sjsssie

values for 15 other common wire ma-
terials. On the reverse side of the
card details of the composition, strength
for hard and soft grades, percentage
of elongation, and density are given.
The card is heavy white celluloid, vest
pocket size. Callite Tungsten Corp.,
Wire Division, Union City, N. J.
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ONSULT INSULINE

you a picture story of

Insuline’s cnlarged manufac-
turing facilitics,
descriptions of products and
parts

and general

Write for your copy

We

invite

inquiries

Stamping, etc.

BUD

It will pay you to consult Insuline . .

INSULINE CORP. OF AMERICA

30-34 NORTHERN BLVD.

MIDGET CONDENSERS

ision-built midget d

on SPECIAL WORK FOR MANUFAC-
TURERS, such as: Screw Machine Parts. Engraving, Machining,

LONG

d to furnish

/o PRODUCTS

ow..O

and PARTS

ESSENTIAL IN THE MANUFACTURE OF

ELECTRONIC
APPARATUS

OR war-order contractors we are in an
excellent position to manufacture:—

® Metal' Cabinets, Chassis.
Panels. Racks, Boxes
® Metal Stampings:
Plates, Dials, etc.

e Completely assembled Screw
Machine Products

e Hardware and accessories

also Name

are made in many
types and capacities for a variely of commercial requirements.
They feature Alsimag 196 insulation, positive wiping rotor
contact, electro-soldered rotor and stotor assemblies, bright
cadmium plated finish, and rugged mechanical :onmodlon
We will be pl

. now!

ISLAND CITY, N_ Y.

GENERAL CABINET RACKS

Featuring Beauty, Durability and Economy,
these Streamline Cabinet Racks afford the
BEST in encl for an endless variety
o' el 2l ') 2 2 14, 3 “e
five cabinets made in this series accom-
modate 19 rack panels in heights from
834" 10 35",

Call on our Sheet Metal Departmaont
for estimates on your special
requirements. We make custom-
built cabinets, panels and punched
chassis for many types of
commercial applications.

“i

et a

:

on your

BUD RADIO,

INC.

CLEVELAND, OHIO
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SIEMENS

Theunvarying ingredient
inevery Siemens component:
batch-to-batch quality,

Even though Siemens makes 50,000 different '

shapes and sizes of components, to meet

virtually any need and the reality of your
economics, we're best known for the
efforts we devote to quality. Year after
year, batch after batch. (We’ve made 500
million pot coresin the last 5 years alone.)

One of the reasons for our high level of
quality and reliability is the two million
doliars we invest every working day

in research and development. Our R&D
program has paid off well—90% of

the components we offer today were
not available 10 years ago.

R&D has also enabled Siemens to pioneer
metallized polyester-film (MYLAR™)
capacitors, tuning-diodes, gas-filled
SVP’s®* and cradle relays. And there are
more innovations on the way.

If you depend on electronic components,
you can depend on Siemens. Batch after
batch, the quality never varies.

*DuPont registered trademark.

For details, getintouch with your local Siemens
specialist, orfill in the coupon below.

Please indicate your specific area of interest and mail to:
Siemens Corporation, Components Division
186 Wood Avenue South, Iselin, N.J. 08830

(] BWO’s O LCD's O Semiconductors
{0 Capacitors ] LED’s [0 Opto-Electronics
{J Ferrites {0 Planar Triodes

O Gas-Filled Surge O Relays

Voltage Protectors (SVP®)

Nama. Title =
Company Tel. — -
Address

City State __ Zip_

E1



a9 | =

iﬁil | nl;:‘ "‘]“}fwl

—z“

TN B e .-

Siemens Corporation

Components Division
186 Wood Avenue South, Iselin, N.J. 08830 (201) 494-1000
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Watts New

Sorensen introduces the new, higher power density DCR-B series lab/system
dc power supplies. Designed specifically as an extension of the popular
single-phase DCR-A series. Minimum panel height is 3%2". Power output is up to
2700 watts. Noise and ripple are 50% lower than in previous models.

Other DCR-B advantages: low cost-per-watt; fast response time; choice of
32 new versatile models to cover a broad range of applications; exceptional
efficiency and dependability; and new, less expensive overvoltage protection
option that can be installed at the factory or in the field. For complete data, contact
the Marketing Manager at Sorensen Company, a unit of Raytheon Company,
Manchester, N.H. 03103. (603) 668-4500.

Representative Specifications—DCR-B

Voltage Ranges: 0-10, 20, 40, 60, 80, 150, 300, 600 volts DC
Efficiency: Up lo 86% typical

Nominal Output

Panel Height Cooling Power (watts) Price Range
3%" convection 500 $400-475
5%" conveclion 1000 575-690
7" conveclion 1800 775-975
7" fan 2700 1075-1125

Smwm SUPPLIES
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You just
won
the
data
race

Electronics/June 27, 1974

Seven different kinds of high performance recorders are
here now to help you track processes, power, experi-
ments, tests, and pollution. Graphic and digital record-
ers, up to 200 channels, save time, money, and data
reduction. Check Esterline Angus for the most compre-
hensive line of dependable recorders in the world. Ask
for complete catalog or a demonstration.

Prizes!

Speed Servo® ll. Broad line of 0.3 sec. response, single
and two-channel, ink or inkless, wide chart linear servo
recorders.

Direct writing. Dozens of models measure and record
all power parameters, also events. 1 to 40 channels.
Multipoint. Programmable. Ink or inkless writing up to
24 channels. Most dependable recorders of their type.
Miniservo™. New 10 cm-wide servo with 0.5 sec. re-
sponse, sensitivity to 1 mV, many options, lowest price.
Minigraph. Compact, low cost inkless chart single, two-
channel, time share, temperature and event recorders.
D-2020 Data Systems. 5 to 200 channels of data in digital
printout of absolute or integrated measurements. Op-
tions include computer input, alarms, thermocouples.
X-Y recorders. Big line with many options including
X-Y-Y’. (Available in Europe through Honeywell.)

Esterline Angus, Box 24000, Indianapolis, Indiana 46224.
Tel. 317/244-7611.

E ESTERLINE ANGUS

A UNIT OF ESTERLINE CORPORATION
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This new Guardian Relay Catalog...

BUARDIAN
RELAYS@

...iIs no small thing.
It's
THE BIG BOOK

of relay facts, specs and ordering info.

(And it's yours free for the asking.)

CIRCLE 66 ON THE READER SERVICE CARD
for your very own personal copy. Free from your Guardian Angel.

GUARDIAN" .

GUARDIAN ELECTRIC MANUFACTURING CO. 1566 West Carroll Ave., Chicago, lllinois 60607




Announding...

now there are more than
300 ways to improve your
harnessing production
with the TY-RAP° system

(if you need another way... we’ll make it)

Anytime you have the opportunity to pick and choose ex-
actly what you want, you increase design flexibility . . . you
make a better buy. The TY-RAP line lets you do just that.
You buy only what you need . . . without waste. There is a
tie for just about every tying requirement, from 1/16” to
9” dia. Best of all, uniform reliability and most efficient
production of your design is assured through the wide
selection of tying aids and tools.

A major new benefit of the TY-RAP system is our national
network of tool service centers to insure your continued
high level of production efficiency.

If you are not a user of TY-RAP products, perhaps our
evaluation service for cost reduction techniques will help
WT-193 mechanical tying tool gets into you. Call us, we’ll be pleased to conduct a study of your
tight places . . . great for small volume production operation.

i int-to-point tying.
B~ gy P fpalit Liia Thomas & Betts Co., Elizabeth, N. J. 07207, (201) 354-
4321. In Canada, Thomas & Betts Ltd., P.Q.

/ TR-225 pneumatic tool accom- Circle 67 on reader service card

modates a full range of TY-RAP
ties. Quick and rugged . . . ideal for
large volume harnessing and cable
bundling.

—— /
New TR-300 automatic tool

applies ties in 8/10 of a second. (S N
Counterbalance system makes

it a “feather-weight".

L

%e” to 3”

\\ %‘” to 2” /

—

- *."4(;' o

p / A

Sold Only Through Authorized T&B Distributors

I:B | THOMAS & BETTS

ENGINEERED

Division of Thomas & Betrts Corporation
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Teradyne’s no-nonsense test system

Introduced just months ago, the
Teradyne J384 has already proved itself as
the first practical answer to the memory
testing problem, both on the production line
and for incoming inspection. Because the
J384 does the most testing for the least cost.
Here are eight reasons why:

1. The computer-operated J384 tests
all ssmiconductor memories, PMOS and
NMOS, TTL and ECL.

2. Its unique vector-list autocalibration
ensures consistent timing control from job
to job, from test station to test station.

3. Its architecture lets you squeeze the
last ounce of throughput out of each system.
Up to four stations per satellite, up to four
satellites per system. Stations can be multi-
plexed where test-plan length makes multi-
plexing practical; satellites can be time-
shared where longer test plans are required.
(And we can help make those test plans
short.)

4. The J384 includes full dc parametric
test capability as well as funtional testing to
20MHz.

5. Itinterfaces with wafer probers and
automatic handlers without loss of perform-
ance, without expensive fixturing.

for semiconductor memories.

6. It makes programming and on-line
editing easy; the J384 and your device specs
speak the same language.

7. Its schmoo-plot and other data-
processing capabilities make it a favorite
among device engineers as well as produc-
tion people.

8. Like all Teradyne systems, the J384
is designed and built to industrial standards.
That means no calibration adjustments, no
short-life components. And full 10-year
warranty coverage on the circuit modules.

The J384 represents Teradyne’s
knowledge of what makes economic and
technical sense on the semiconductor pro-
duction line and in incoming inspection —
knowledge gained by putting more than 700
computer-operated semiconductor test sys-
tems to work in plants all over the world.

For complete details on the J384, just
call any Teradyne sales office. Or write:
Teradyne, Inc., 183 Essex Street, Boston,
Massachusetts 02111. In Europe: Teradyne
Ltd., 12 Queens Road, Weybridge, Surrey,

England.
Y ERADYNE,

J384

CHICAGO (312) 298-8610 / DALLAS (214) 231-5384 / NEW ENGLAND (617) 458-1256 / NEW YORK (516) 364-9797 / SUNNYVALE (408) 732-8770
LONDON (0932) 51431 / PARIS 265 72 62 / ROME 59 47 62 / MUNICH (0811) 33 50 61 / TOKYO (03) 406-4021
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Probing the news

Analysis of technology and business developments

A whole new game

Makers of electronic amusements find soaring
growth rate slowing-amid shakeout

by Bernard C. Cole, San Francisco bureau manager

Six months ago, it seemed that elec-
tronics was going to take over yet
another electromechanical strong-
hold—amusement games. But that’s
not going to occur quite yet because
the market, perhaps approaching
saturation, has slowed. After an in-
terval of consolidation and intensive
research, a period of impressive
growth appears to be coming, but it
won’t be quite as spectacular as that
of the last two years.

Although the traditional Chicago
giants of the $120-million-a-year
amusement industry—Bally Corp.,
Gottleib Inc., Williams Electronics,
and Chicago Coin—are not as inter-
ested as they once were in the new
technology, significant changes have
taken place. Where there once were
just pinball machines, now there are
also the so-called Pong games,
played by two persons who try to
“hit” an electronic ball back and
forth on a cathode-ray tube. Con-
sisting mostly of the display, a TTL
circuit board, and a cabinet, the
electronic games made it possible
for a lot of small companies—lo-
cated mostly in San Francisco’s Sili-
con Valley—to enter the field.

These newer companies really
didn’t need much capital to get
started because the games were
much easier to manufacture than
their electromechanical counter-
parts and even easier to change—
merely by replacing their logic
boards—a helpful factor in a busi-
ness where a game is old after three
or four months.

Six months after the introduction
of the first such video-electronic
game in early 1972 by Nutting As-
sociates of Mountain View, Calif,,
and the founding of Atari Inc. of
Los Gatos, Calif.,, an industry

Electronics/June 27, 1974

Bouncing light. ‘Flim-Flam™ game by
Meadows Electronics has three paddie sizes
and player can vary speed of ball after it's
hit. Video ""Winner"' game is basically a copy
of Pong games. Made by Midway, it has only
one size paddle that moves vertically.

| P
1 s

leader, sales started climbing at an
astounding rate, and 20 or so similar
companies burst into existence. By
the end of last year total sales of
video games had risen to $20 million
a year. By the end of this year, sales
are expected to reach about $50 mil-
lion for the year.

However, by last January, the
curve started to flatten; most of the
sales for the fiscal year had been
chalked up in the first six or eight
months. The market appeared to
have been saturated, and many of
the companies that had copied At-
ari’s Pong before it was patented
had disappeared. That left Atari,

Nutting, and a half-dozen com-
panies that had come up with origi-
nal game designs and who had
learned the ins and outs of the
amusement business. As a result,
most industry sources speculate that
TV games will gross no more than
$30 million in sales in the next fiscal
year.

Appeal fades. This sag has left the
makers of traditional games with
the feeling that, while there’s a
niche for electronics, the TV games
won’t drive their electromechanical
cousins into the sea. “TV games had
a great year in 1973, but now the
market has been saturated,” says
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Ross Scheer, director of marketing
for Bally. “Maybe applications of
some electronics will be used some-
where, but not in a TV version.”

Adds Frank Bracha, Bally’s assist-
ant vice president for engineering:
“In paddle games such as Pong, we
have seen a tremendous fall-off in
game appeal. There are quite a few
people manufacturing those games,
and some of them will make a sub-
stantial amount of money this year.
But while our sales of flipper [pin-
ball] games are increasing, there
seems to be degradation in the sales
of TV games.”

In agreement is David Marofsky,
manufacturing vice president at
Midway Manufacturing Co., a sub-
sidiary of Bally in Schiller Park, IlL

He says there is no question but that
sales of TV games are dropping.
“There is still a market out there,
but it is nowhere as large as it once
was,” he says. “It will be limited to a
few large manufacturers with new
twists.” Midway, which sold around
12,000 TV games in 1973-74, is pro-
jecting sales of 3,000 to 5,000 in
1974-75.

But the use of electronics is slowly
penetrating traditional games in
other ways. Arcade games—gun,
driving, and bowling games, for ex-
ample—are beginning to incorporate
electronics for sound packages, tim-
ing devices, photocells, and speed
controls on dc motors. “Midway is
mixing electronics with stepper-type
systems in almost all our arcade
games,” says Marofsky. “We began
using electronics for sound systems
in 1968 and then began using tape

Learning the business

While makers of traditional games are proceeding cautiously with electron-
ics, the manufacturers of video games—the people who started the furor—
have learned their lesson. Since public interest peaks and falls off quickly,
the newer companies now realize that they must constantly introduce new
games. They are now hitting the market with a whole new generation.

Atari has eight new games on the market; Ramtech of Sunnyvale, Calif.,
has five; Kee of Santa Clara has four; and Nutting has two. Two newcomers
have come out with new innovative games also—Exidy Inc. of Palo Alto and
Meadows Electronics of Sunnyvale.

Many of these games can be characterized as having gone beyond the
primitive paddleboard concept plus TTL logic to a second and even third
generation of games with much more sophisticated electronic innards: LS,
thick-film hybrids, custom MOS chips, ROMs, RAMs, and shift registers.

“The important thing in the amusement-game business,’” says Nolan
Bushnell, the 30-year-old chairman of Atari, ‘‘is noveity and fast turnaround
in production. The public likes new games and will play anthing—electrome-
chanical or electronic—as long as it is different and challenging.

“'With an electronic game, you can design faster, produce it faster, and
get it on the market faster. Because of its smaller size and relative quiet-
ness, it can be fitted into more locations. And electronic logic has more
flexibility. You can do more things with it to produce an exciting, challeng-
ing, and entertaining game. And as the cost of components comes down in
the future, it can be done much more cheaply."

With total industry volume down from about 50,000 units last year to
about 40,000 this year, Bushnell believes that this development, although
temporary, is all to the good. To him, it means the disappearance of the
game copiers that saturated the market with low-quality games. The solid
ones who are left are doing quite well, he says.

Atari manufacturing vice president Richard Mobilio estimates that the
company's newest entry, Grand Trak 10, a racing game, will gross $12 mil-
lion on a 10,000-unit run this year. And other games are in the works, he
says.

And what of the third generation? Bushnell, for one, is looking at micro-
processors—not the 4-bit kind being used in the electromechanical games,
but the 8- and 16-bit high-speed models. As soon as more are available, he
is planning to design a whole line of games around them. H. R. (Pete) Kauf-
man, president of Exidy, concurs: ‘“My God! When you think of some of the
things you can do with microprocessors, it will be fantastic.”
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decks and electronics for speed vari-
ations and programing.”

Midway sells a table-tennis wall
game that Marofsky estimates is
about 50% electronic. It has a trans-
ceiver for remote control and logic
for varying the speed of the re-
flected light “ball,” depending on
how it is hit and the number of hits.
“It still uses a lot of light sockets,
and scoring is done mechanically;
but without electronics, the game is
nothing,” he says. “We are con-
stantly blending electronics into our
arcade line. And we have had very
good experience with reliability. We
have repair-and-return modular
packages, and most of our distribu-
tors are stocking certain cards that
they are getting a turnaround on.”

Combinations. Some manufac-
turers are turning out mechanical
arcade games that they could not
have built without electronics. A
new regulation bowling/scoring
game—Bally Alley—is built around
an Intel 4004 microprocessor. “It
gives us computer control of the
game,” says Bally’s Bracha, “for sta-
tion-keeping, monitoring players,
monitoring free games and credits,
and monitoring the condition of the
game. The whole design is based on
utilization of microprocessor tech-
nology.”

Adds Bally’s Scheer: “Its cost is
comparable to traditional bowling
games, but its size is much smaller
than the traditional 17 to 30 feet.
And since it has remote control, we
can hang it on the wall if we have
to.”

But the other electromechanical
game manufacturers, such as Chi-
cago Coin, are approaching elec-
tronics with caution. “Sure we are
moving more and more into solid
state, but very slowly and very care-
fully,” says Jerry Koci, chief engi-
neer at Chicago Coin. “Not too
many of the servicemen understand
and can repair solid state.”

In fact, in an attempt to gain a
marketing edge over similar games
from competitors that use electron-
ics, Chicago Coin has gone back-
ward into electromechanical tech-
nology for a new driving game
called Speed Shift. “Maybe elec-
tronics will eventually give us more
reliability and longer life,” says
Bracha. “But we don’t have enough
history on games in the field.” O
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An
mclustry flrst

RCA Solid State's CA3097E Thyristor/ Transistor IC Array

There are so many ways to use
it that we can't even begin to describe
them to you.

We've put a programmable uni-
junction transistor (PUT), sensitive
gate SCR, zener diode, p-n-p/n-p-n
transistor pair and an n-p-n transistor
...all together in the 100 times
improved plastic package system —
RCA's new E-55 (16 lead DIP).

Check these characteristics and
decide for yourself how to use the
CA3097E in your system.

Characteristics

O Programmable unijunction
transistor (PUT)

— peak-point current =
15mA(typ)atRe=1M

— V=% 30 V

— DC Anode Current =150 mA
O Sensitive-gate silicon controlled
rectifier (SCR)

— 150 mA forward current (max.)
O Zener diode

— 8V x10%

—Z:=15Q(typ.)

— DC Current 25 mA (max.)

O p-n-p/n-p-n transistor pair

— beta= 8000 (typ)
O n-p-n transistor

— Veeo =30V (mln)

— lc =100 mA (max.)
O Thermal and electrical component
tracking with the design flexibility of
discrete components
O Improved product reliability with
the E-55 plastic packaging system,
which demonstrates two orders of
magnitude improvement in reliability
over previous industry average.
3 Operation over a temperature
range of —55to +125°C.

If the CA3097E can work for
you, order now. It is available in
quantity—at a price that will stop you
inyour tracks: $1.35 (1K price).

Want to know more about the
CA3B097E? Write: RCA Solid State,
Section 70F27, Box 3200,
Somerville, New Jersey 08876.

Or phone: (201) 722-3200, Ext. 3144.
RG/:::
State

products that make products pay off

international: RCA, Sunbury-on-Thames, U.K./RCA, Fuji Buildinge7 -4 Kasumigaseki, 3-Chome, Chiyoda-ku, Tokyo, Japan/RCA, 103 Nanking E. Road, Sect. 2,

2nd Floor, Taipei, Taiwan. In Canada: RCA Limited, Ste. Anne de
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KENYON
BRINGS IT THRU

ENYON is serving the Allied

forces on the land . . . in
the air ... and under the sea.
Whether it's an airplane flying
for war or peace . . . whether
it's a ship at sea or a submarine
signalling beneath . . . whether
it's a broadcasting station bring-
ing the news . .. or a long-dis-
tance telephone call announcing
a birth or a death . . . Kenyon

Transformers are on the job.

In the exigencies of war and along the by-

L XI2
e e

ways of peace the efficiency and high fidelity

of Kenyon Transformers are playing a part.

-,
AV 8 o

KENYON TRANSFORMER CO., INC.

840 BARRY STREET NEW YORK, N. Y. 7

%

ALLIED rrecision suir
LATCHING RELAYS

ALLIED presents a new line of me-
chanical lock, electrical release relays.
They are designed for operation on any
nominal voltage under 125 A, C. or
50 D. C. Current types are available
in single pole double throw and double
pole double throw.

This new line of relays has important
features such as compactness, light
weight, and minimum base mounting
area. They are designed to meet Air-
craft vibration tests and Army and
Navy temperature and humidity re-
quirements.

Allied Control Company, inc. has
specialized in the development of relays
to meet critical test specifications. Spe-
cial adaptations of standard relays to
meet your specific requirements are

et Type BJL
solicited. D.P.D.T.

Inquiries from aircraft and other designing engineers will receive prompt attention.

ALLIED CONTROL COMPANY, INC.

227 FULTON STREET NEW YORK CITY
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Definitions of Electrical Terms. A new
American Standard known as Defini-
tions of Electrical Terms, C42, spon-
sored by the American Institute of
Electrical Engineers, is now ready for
general distribution. It is the first time
the definitions of the important terms
common to all branches of the art as
well as those specifically related to each
of the various branches have been
asxsembled and printed under one cover.
This glossary is the result of more than
twelve vears of work of a sectional
committee. The thirty-four organiza-
tions represented on this sectional com-
mittee include the national engineering,
scientific and professional societies,
trade associations, government depart-
ments and miscellaneous groups.

The primary aim in the formulation
of the definitions has been to express
for each term the meaning which is
generally associated with it in electrical
engineering in America. The definitions
have heen generalized wherever prac-
ticable to avoid precluding the various
specific interpretations which may be
attached to a term in particular applica-
tions.

The book contains three hundred
pages, size 8 x 11 inches, and is indexed.
It sells for $81.00 net each in U.S.A.,
and $1.25 outside of U.S.A. The price is
the same for single copies or quantities.
Checks should be made payable to
American Institute of Electrical Engi-
neers, and addressed to their headquar-
ters at 33 West 39th Street, New York,
N. Y.

Electronic Equipment. A 16 page
catalog listing various stock items in
rheostats, resistors, tap switches,
chokes and attenuators. It contains
illustrations, descriptions, ratings,
prices and other helpful information.
A copy of catalog 18 may be obtained
from Ohmite Mfg. Co., Dept. 4-A, 4835
Flournoy St., Chicago, Il

Switches. The application, overtravel,
operating mechanism and maintenance
and inspection of small precision limit
switches is described and illustrated
in a new listing of dimension sheets
by the Square D Co, Milwaukee, Wis-
consin,

Induction Heating Data Sheet. A
data sheet covering the fundamentals
of induction heating. It gives a descrip-
tion of induction heating, current,
frequency, magnetic fields, and heat
producing losses. This is the first of
a series of data sheets and from now
on they will be released monthly by the
Induction Heating Corp., 389 Lafayette
St., New York City.

Rubber Conservation. This booklet
gives explicit instructions for the proper
care of many types of rubber goods
such as electrical tapes, wires and ca-
bles, mountings, ete. Harmful effects
of grease, oil and solvents is also dis-
cussed. U. S. Rubber Co., Rockefeller
Center, New York, N. Y.
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Probing the news

Communications

Maritime radio space reallocated

470 delegates to ITU conference manage to agree on changes
in regulations that will start to take effect in 1976

by Arthur Erikson, Managing Editor, International

“It’s like trying to put a quart of wa-
ter into a pint jar,” says FCC com-
missioner Robert E. Lee. The jar
Lee has in mind is the overtaxed
portion of frequency spectrum set
aside worldwide for maritime mo-
bile radiotelephone communi-
cations. The pouring—far too sloppy
in Lee’s view—was done early this
month in Geneva during a seven-
week meeting of the International
Telecommunication Union. And
Lee was there as head of the U.S.
delegation.

At the meeting, officially called
the World Administrative Radio
Conference for Maritime Mobile
Telecommunications, 90 ITU mem-
ber countries painfully reworked the
radio regulations for all kinds of
ships’ radio services, from on-board
communications by walkie-talkie to
international distress frequencies.
The 470-odd delegates had to cope
with mountains of paper to do the
job: some 2,200 proposals for
changes to the existing regulations
were tabled at the conference.

By far the thorniest task was
working out new allotments for the
176 channels reserved for maritime
mobile radiotelephone services in
the hf bands of 4, 6, 8, 12, 16 and 22
MHz. But the conference also ham-
mered out agreements covering doz-
ens of other services, including se-
lective calling, narrow-band
teletypewriter transmission, distress
frequencies, and satellite trans-
mission. Largely untouched,
though, were the frequency plans

Conferees. Top trio of the U.S. delegation
was, from left, L.R. Raish of White House Of-
fice of Telecommunications Policy, Robert E.
Lee of FCC, and Gordon L. Huffcutt of State
Department’s Office-of Telecommunications.
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for broad-band telegraph trans-
mission and oceanographic work.

The reworked regulations won’t
start going into effect until 1976 and
won’t be fully phased in until the
1980s. But upcoming changes por-
tend important new business for
makers of communications gear. A
lot of hardware aboard some 60,000
ships and at nearly 3,000 coastal sta-
tions will be affected.

To be more specific, the hardware
changes aboard ships at sea, once
the new regulations start going into
effect, will include:

# The number of ships carrying ex-
tensive vhf gear will undoubtedly
increase, since the 156.8-MHz dis-
tress frequency used in the U.S. has
been generalized and ships’ move-
ments allocations have been set for
vhf maritime mobile bands.

® Ship-shore teletypewriter traffic
should spurt, since the number of
pairs of hf frequencies for narrow-
band, direct-printing services will go
from 112 channels to more than
250. Also, the conference blocked
out a tariff scheme for Telex calls

between regular subscribers and
ships.

= Higher-quality receivers will be
needed at sea, since, along with the
closer channel spacing in hf bands,
a new calling concept was adopted:
instead of sweeping through whole
bands to pick up calls, operators will
use just two narrow-band spot call
frequencies in each band.

® Portable two-way radios will be-
come more common on large tank-
ers and cargo ships, since six chan-
nels in the 450-MHz band were
tagged for use by on-board uhf por-
tables worldwide.

High time. It’s easy to see why ITU
decided it was high time to rework
the regulations covering communi-
cations on the high seas. The first
exclusively maritime conference was
held way back in 1967. But in the
last seven years, there have been
some radical changes in world ship-
ing. For one, the number of passen-
ger ships has dropped drastically
while the number of cargo ships and
tankers has climbed. Also, there’s
been a spurt in the growth of fishing
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Seven waysto tell a
Darlington that's great
from a Darlington that's
merely good.

Monolithic rather than two-chip
offers greater reliability

~ Device geometry
eliminates the possibility
of interconnect failures

Clip lead construction
improves thermal and
mechanical ruggedness

it's what you'd expect from the people who
brought you the 2N3055 — long recognized as
the industry leader for ruggedness

and performance

Our Darlingtons are made of the same
construction system, on the same production
facility, with the same process and reliability
controls. So, in more ways than one, every

RCA Darlington transistor bears a striking
resemblance to its industry-

workhorse companion.

Another RCA power transistor tradition you can
look for is high quality levels whether you need
a hundred, a thousand, or a million pieces. Levels
achieved through modern manufacturing tech-

Process Controls and thermal
fatigue characterization result
in high Isg capabilities

Built-in protective diode shunts
reverse current for added
circuit protection

Exclusive thermal fatigue ratings
enable safe full- capability
operation

Real-time testing improves
quality levels over traditional
testing

nigues combined with real-time product control.

Because RCA offers a wide variety, you can
pick the Darlington package that best suits your
product needs. Including the hermetic steel
TO-3.The TO-5. The TO-66. Plus the RCA
TO-220 VERSAWATT —the plastic package that
offers reliability at low cost. Soon, you'll also
have the RAP series, a new generation of
devices designed for low power, high
volume applications.

So if you want RCA performance and
reliability in a Darlington, contact vour RCA
Solid State distributor or write: RCA Solid State,
Section 70F27, Box 3200, Somerville, N.J. 08876.
Phone (201) 722-3200 Ext. 2129.

RGA:E

International: RCA, Sunbury-on-Thames, U.K., or Fuji Building. 7-4 Kasumigaseki, 3-Chome, Chiyoda-Ku, Toykyo, Japan.
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In Canada: RCA Limited, Ste. Anne de Bellevue 810, Canada
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Probing the news B

fleets. Above all, ITU has come un-
der strong pressure from developing
countries that want space in the
spectrum, if only for prestige.

A lot of “have-not” countries
came to the conference convinced
that the switch to single-sideband
for hf radiotelephony decreed at the
1967 conference would mean
enough new channels to accom-

modate everybody when the
changeover is completed at the end
of 1977. But that’s not the case, even
though the 1974 conference did
manage to squeeze out an addi-
tional 37 channels for radio-
telephony from the maritime mobile
spectrum. Ten were picked up by
shifting channels currently assigned
to telegraphy. The other 27 came as
the conference adopted a 3.1-
kilohertz carrier spacing between hf
channels. Right now, the standard is

8 CASES FOR SWITCHING

o NATIONAL® SCRs

16-1600 Amperes rms

25-1700 Volts

Power and Inverter SCRs

Patented Regenerative Gate

Call or write for full details ‘

NATIONAL ELECTRONICS

a varian division

geneva, illinois (312) 232-4300

74 Circle 74 on reader service card

3.2 kHz in some bands, 3.5 in others.

At the very least, there will be a
lot of crystal changing to do when
the new hf radiotelephony fre-
quency plan—Appendix 25 to the
radio regulations—goes into force on
Jan. 1, 1978. And many shipowners
then will need more expensive re-
ceivers—with frequency synthesizers
and sharper filters, for example—
than they can get by with now. But
it’s not technical difficulties that
trouble U.S. telecommunications of-
ficials and their counterparts in
some of the other major maritime
countries. To fit in some 40 new
countries and take care of nations
that felt they had received short
shrift in the existing allocations, a
whole new hf plan was patched to-
gether. “It was eyeball engineering,”
maintains L. R. “Bob” Raish, a con-
sultant to the White House’s Office
of Telecommunications Policy and
vice-chairman of the U.S. delega-
tion at the conference. The new
plan, he goes on, “will create chaos
in the coastal radiotelephone busi-
ness. It puts 25 years of working out
natural sharing arrangements into
the scrap heap.”

Not everyone from the “have”
countries was quite that vehement.
Johannes Kuppers, the top West
German negotiator, terms the Ap-
pendix 25 revision as “not really
good but not so bad that you cannot
work with it.” The Germans wanted
allocations shared on the basis of
expected traffic.

The Japanese contingent, how-
ever, left Geneva apprehensive
about the Appendix 25 reworking.
Its chief, Masso Hirano of the Radio
Regulatory Bureau of Japan’s Min-
istry of Posts and Telecommu-
nications, is convinced that “it will
take the greatest effort to implement
it.”

Wait and see. As for the confer-
ence chairman, Reginald N. Billing-
ton, he feels that it’s very difficult to
assess the full impact of the new al-
location plan because it doesn’t go
into effect for another three and a
half years, and no one knows yet
what the traffic will be like then. But
Billington, an official of the United
Kingdom’s post office, characterizes
as “premature” a second important
decision reached at Geneva, one
that provides for two different se-
lective calling systems. The idea is
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for ships to have automatic receivers
that respond when a shore station
has a message for the ship. Along
with individual codes for ships there
is provision for codes that alert all
ships that are equipped with auto-
matic receivers.

The existing system, the brain-
child of engineers at Siemens AG
and the West German post office,
was introduced into the radio regu-
lations in 1967. Since then, some
1,000 ships—mainly German and
Dutch—have been fitted with auto-
matic receivers. The German sys-
tem, known as SSFC (for sequence
signaling frequency code), so far has
worked well. But it does have its
drawbacks, admit Kuppers and
other SSFC supporters. It requires a
bandwidth of 3,000 hertz for the five
frequencies that make up the signal-
ing code. An even greater handicap
is the fact that the five-frequency
code allows only up to 10,000 call
numbers compared to the capacity
of at least a million call numbers
that’s wanted.

To that end, the U.S,, Japan, and
the Netherlands, primarily, have
pushed development of digital selec-
tive calling systems. In fact, the
CCIR, ITU’s radio standards body,
has worked up a tentative recom-
mendation based on a signal format
having a seven-bit code plus three
checking bits. There’s also a packing
scheme for decimal numbers that
covers literally millions of call-num-
ber possibilities. The study group
that worked out the format hopes to
get final approval by the CCIR at a
July meeting. In that case, digital
selective calling could start appear-
ing aboard ships sailing the oceans
of the world in about a year, some
optimists think.

Like Billington, however, Kuppers
feels that would be far too early.
“We fear interference in other chan-
nels because of the pulse transmis-
sion of digital systems.”

Other important changes or addi-
tions to the radio regulations were
less controversial. “For maritime
satellites, we worked in some min-
imum provisions to allow imple-
mentation of them,” says Raish. Es-
sentially, the conference agreed on
services where satellite channels can
and cannot be used and established
regulations for shipboard terminal
operations. O
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ZIp
DIP’

through
Incoming

tests

If you're still hand-testing your DIP’s, you’re doing

it the hard way. And the slow way. Now you can zip your
DIP’s through incoming tests ten times faster with our
table-top Model 800 high- speed, automatic DIP test
handler. Or, for that matter, / any one of our

other high-speed DIP test handlers and sorters. Why
not get all the profitable particulars? Write or call
IPT Corporation, 1140 W. _ Evelyn Ave., Sunnyvale,
California 94086. Phone (408) 732-7550.

/ ‘a @ 5D O m \!

IPT Corporation

High-Speed Automatlc Test Handlers

Circle 75 on reader service card 75




Probing the news

Additions. Two more new computers are in
the Nippon-Toshiba ACOS series 77. They
are, at top, the 400, a medium-size model,
and the 300, aiso in the medium class.

nounced three computers [Electron-
ics, June 13, p. 65]. They are the
AcCos series 77 model 200 small
computer, and 300 and 400 medium
size models. Designed to compete
with IBM’s 370/115, 125, and 135,
they will start shipping in October.
Still to come are five models.

The Mitsubishi Electric Corp.-Oki
Electric Industry Co. group has un-
veiled its Cosmo-700, with deliveries
scheduled to start in December. The
group will develop three more new
machines. In line with Mitsubishi’s
strategy of not competing with 1BM
where the American giant is solidly
entrenched, none of the group’s
computers will be large machines.
Also, Mitsubishi has 20% of the
market in small machines.

The third group, Fujitsu-Hitachi,
says it’s developing seven systems in
its series, but refuses to say whether
any will definitely be announced
this year. However, since this com-
bine has a larger market share than
the other two, it can be expected to
come out with entries in all sizes to
compete across the board with Nip-
pon-Toshiba and with IBM.

Higher languages. The Nippon-
Toshiba machines, with virtual
memory and ring protection, are
oriented to higher level languages
than previous models, including
Fortran, Cobol, and PL-1. The oper-
ating system is mainly firmware.
The main memory is all n-MOs,
1,024-bit chips at present, with
4,096-bit chips due in about a year.
Logic is TTL. Memory speed for the
300 and 400 is read time of 1 micro-
second and write of 1.35us. The 200
will rent for about $5,000 to
$12,400; the 300 for $10,000 to
$20,000, and the 400 for $12,400 to
$28,000. The group has ambitious
sales targets for its new machines:
for the 200, the five-year plan calls
for 2,000 systems to be installed; for
the other two models, the aim is
more than 800.

The Cosmo-700 from Mitsubishi-
Oki is designed to compete with
IBM’s  370/45, which also pits it
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against the still-to-be announced
Nippon-Toshiba System 500. It’s the
first in a series of four: the 300, 500,
and 900 are still to come.

The Cosmos are software-com-
patible with the former Xerox Data
Systems Sigma 5 and 7 control com-
puters, made under license by Mit-
subishi. This, says Mitsubishi, gives
them general-purpose capability.
Among the features of the new com-
puters is an option of core or semi-
conductor memory. The reason, says
Mitsubishi, is that many customers
will use the machines for control ap-
plications, and core offers the ad-
vantage of nonvolatility. Another
feature is the use of a color-Tv pic-
ture tube and keyboard console,
rather than the typewriter console
used by most other computer
makers. The console can display up
to 2,000 alphanumeric or Japanese
symbols and has a memory. The
computer’s main memory in its
semiconductor configuration uses
1,096-bit n-MOS RAMs with expan-
sion to 4,096-bit chips due in a year.
Logic is TTL.

Although most of Mitsubishi’s
computer business is now control
and scientific, it has its eye on sales
of general-purpose machines to the
Mitsubishi group of companies. No
wonder, because that group claims
to account for 10% of Japan’s gross
national product and an even larger
percentage of Japan’s computer use.
The companies use mostly IBM com-
puters, but Mitsubishi is hopeful be-
cause it says it now has the begin-
nings of a line that is broad enough
to interest members of the group.

It wants to sell its new line on the
basis of bringing the computer to
the user. The company figures that

it can push the concept of a distrib-
uted computer system, rather than
one large computer in a center. It
reasons that most centers keep get-
ting bigger, and that there is always
the threat that any problem shutting
down the center can bring a com-
pany’s computer activity to a com-
plete halt. Mitsubishi maintains that
even with decentralization of this
sort, the new computers would be
powerful enough for most jobs be-
cause their use of virtual memory
gives each user up to 16 megabytes
of memory. And there is almost no
limit to the number of users.

Option. In cases where a local
computer can’t do the job, there
would still be recourse to a larger
center because the communications
processor is improved; Mitsubishi
has developed software for this pur-
pose, and the on-line data-manage-
ment system has been developed.

Mitsubishi says it figures that sys-
tems using its computer should have
a monthly rental of $12,400 to
$35,000. This is based on the com-
pany’s figure of $28,000 to $53,000
for equivalent IBM 370/ 145 installa-
tions. O
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Published trom time to time by SEMTECH CORPORATION 652 Mitchell Road, Newbury Park, Callfornia 91320 / Phone: (805) 498-2111

Replace Gas Tubes With ~ Recuce Erergy
K umption
Solid-State TUBE-PAC  Consumpti

NEW TUBE-PAC!

FILAMENT POWER CONSUMPTION

HOULRS OF GPERATION

® FILAMENT POWER RATING

S0 $400 “s4000 $400 00

[ wh 1.000 kW 10,000 kWn
DOLLAR LOSS

©4 CENTS PER KILDWATT HOUR

TUBE-PAC is a completely solid-state
device. The energy normally used to power
the gas tube rectifier filament is
eliminated.

Semtech’s TUBE-PAC is corona free and
dissipates heat more effectively.

TUBE-PAC rectifiers reduce maintenance

TUBE-PAC is Semtech’s new line of silicon tube replacements. A direct
plug-in substitute for most popular gas tube type rectifiers, TUBE-PAC

requires no special adaptors. and last hundreds of hours beyond the
normal replacement period for gas or
OFF-THE-SHELF GAS TUBE REPLACEMENTS vacuum tubes.
For information on TUBE-PAC gas tube
Cathode
Type PIV-KV | loAmp | conpection Type PIVKY | loAmp cf,?,‘.';‘;{'.‘fm replacements not listed, and TUBE-PAC
vacuum tube replacements, contact the
STR3B25 45 0.5 1 STR5720 1.0 25 4 factory with your requirements.
STR3B28 10 0.5 1 STR6587 16 0.23 2
STR4B32 10 1.25 1 STR6693 15 5 2
STR249C 10 (2).5 1 STR6807 15 6.4 2
STR575A 15 .5 2 STR6808 15 6.4 2 “e! ”
STR576A 25 05 2 STR6894 20 2% 2 We're number 1 because we try harder
STR250R 60 0.25 2 STR6895 20 25 2
STR253 15 0.35 2 STR7018 2 25 1
STR577 25 83 f STR7019 1 2.4 2 S E M TE CH
STR593 25 i STR7454 | 25 5 1 CORPORA
STR615 2 25 1 STR7789 | 15 04 2 el el
STR635 1 6.4 3 STR7790 20 1.0 2 652 Mitche!l Road, Newbury Park, California 91320
STR672A 25 3.2 2 STR7792 2 20 2 (805 498-2111, (213) 628-5392 / TWX: 910-336-1264
STR816 7.5 13 2 STR8008 10 1.25 2 CHICAGO: (312) 352-3227
STR866A 10 05 1 STR8080 25 2.5 2 DALLAS: (214) 253-7644
STR872A 10 1.25 2 STR8253 20 0.25 2 LLE%“J%‘:S(EiOS()Zg:‘;-:;% -
STR5544 1.5 32 2 STR8434 20 1.8 2 : .
SAN FRANCISCO: (415) 328-8025
STR5560 15 25 4 STR8435 20 18 2 EUROPEAN SALES: (Switzerland) (042) 232-242

Ask your Semtech Dealer about TUBE-PAC vacuum tube replacements.
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Space electronics

Europe starts ambitious venture

With green light from ESRO, design work begins on Spacelab,
Europe’s part in the U.S. post-Apollo program

by John Gosch, Frankfurt bureau

Hardly was the ink dry on the con-
tract from the European Space Re-
search Organization in Paris before
some 120 specialists at West Ger-
many’s ERNO Raumfahrttechnik
GmbH got busy on the design of
Europe’s contribution to the U.S.
Space Shuttle venture: Spacelab.

Spacelab will be developed by a
consortium of West European com-
panies, with Bremen-based ERNO
the consortium leader. The project,
in which eventually thousands of
engineers and workers will be in-
volved, is part of the $5.5 billion
Apollo follow-up program that pro-
vides for putting manned labora-
tories into space during the next
decade.

What’s more, Spacelab represents
Western Europe’s biggest single
space project to date. It also marks
the first entry into manned space
flight by non-American or non-Rus-
sian astronauts or cosmonauts. The

ESRO
N W FOKKER
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project’s design and development
cost is presently pegged at close to
$240 million, “but it could even-
tually run as high as $400 million as
a result of as yet unforeseen follow-
up expenses or inflation,” an ERNO
spokesman says.

Participating in the Spacelab’s de-
velopment are 15 firms in nine Eu-
ropean countries—Belgium, Den-
mark, France, Great Britain, Italy,
The Netherlands, Spain, Switzer-
land, and West Germany, with the
last footing 54.1% of the bill. The
first Spacelab version is to be com-
pleted by 1979 and ready for launch
a year later. “We are 99% sure that
a contract to build a second one will
come shortly,” an ERNO project
leader confides. Beyond that, he
says, as many as four or even eight
more may follow, so that during the
1980s there will be a fleet of up to 10
Spacelabs available.

The Spacelab’s transport system,

the U.S.-developed Space Shuttle,
consists of a lower stage for propul-
sion and a reusable upper stage, the
orbiter. This stage, an airplane-like,
rocket-propelled vehicle, will be de-
signed to carry payloads into an
earth orbit and to return them to
ground.

The lab itself, which is roughly 12
feet in diameter by 42 ft long and
weighs more than 2,100 pounds, will
be housed in the orbiter and serves
as a workplace for a crew of up to
four people. The work they will per-
form will involve experiments in as-
tronomy, physics, earth observa-
tions, navigation, materials
research, biology, and medicine.
The orbiter stage will serve as the
astronauts’ household and bedroom.

According to Hans-Joerg Pos-
pieszczyk, in charge of the Space-
lab’s electrical/electronics systems
design at ERNO, close to 40% of the
vehicle’s total design and develop-
ment costs will be spent for elec-
tronic hardware and software, and a
number of European firms active in
this field can expect substantial
business to come from the project.

Most of the Spacelab’s electronic
hardware is integrated into its con-
trol and data-management system
(CDMS). Its prime purpose is to col-
lect, process, display and record all
data generated by the lab’s experi-
ments and its various flight subsys-
tems, such as attitude-control equip-
ment, and other gear like power-
distribution units and environment-
control equipment.

Responsible for the CDMS devel-

Model. This mock-up of the Space Lab
shows Europe's role—the project might run
as high as $400 million out of the $5.5 billion
to be spent—in post-Apollo.
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DIVA Mini Maximizer Systems.

The lowest co t/byte in the industry.

The big ones. Large-capacity disc
systems: 29, 58, 100, 116 Mbytes/
spindle, up to 8-spindles/controller.
Mini or IBM format. Systems are com-
plete with controlter interfaced to
specified CPU, all interconnecting
cables, diagnostic software, formatter
program, and technical manuals.
Optional I/O handlers are available

for most mini software systems. The eliminator. Floppy disc: 3.1 Mbits/drive

unformatted, up to 4 drives controller, IBM
compatible. Big disc drive features like initial
program load, overlapped seek (option), logical
unit select switches, disc sectoring, DMA or
programed |/O provide great all-around per-
formance. Couple
these with
random access,
track-to-track
time of 6 ms
and you've

got a system that obsoletes

Circle 95 on reader service card and eliminates paper tape,

Our little devil. Cartridge disc: 1,288,000
words/drive. Ideal for small-to-medium-size
systems. An inexpensive replacement

for DEC's RK 11/RD 02 and RK 05
cartridge disc drives. Software compat-
ibility is provided through optional 1/0
handlers for most DEC, Interdata, Data
General, and DCC software systems. Con-
troller operates up to 4 drives.

Circle 94 on reader service card

DIVA promises to maximize your
mini for the lowest cost/ byte

in the industry and ship in 30-45
days. For complete details call
any DIVA office.

Move over, maxi. DMT-1000 and DMT-1001 magnetic tape sys-
tems: 125 or 200 ips; 800 or 1600 bpi; 9 track; IBM compatible.
DIVA controllers interface minis to these big tape drives that until §
now were usable only with big computers. Use any industry ',
compatible Y2-inch tape reels — from minis to
10.5-inch reels, as well as IBM wrap-around tape
cartridges. 320 Kbytes/sec transfer, 500-ips
rewind, 7-sec automatic load, photoelectric
sensing, vacuum column guidance, air bearings,
single capstan drive, and software compatibility
are a few main features.

Circle 96 on reader service card

Mini maximizer systems

m DIVA, Inc. 607 Industrial Way West / Eatontown, N. J. 07724 / Phone: 201-544-9000 / TWX 710-722-6645
REGIONAL SALES OFFICES: Califomia: 213-889-4180 / Massachusetts: 617-275-1436 / Washington D.C.: 703-370-5211
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aYSTRON - DONNER

POWER SUPPLIES

The VALUPOWER® SERIES

There is nothing like them in size or
performance at the price! A truly
unique innovation in DC Power
Supply Technology ... it's your
best value in slot range systems o et

5%" full rack and half rack power

for critical and sensitive IC circuits.

VPH Series
Up to 30VDC

Up to 60 AMPS

from $400.

8 Low noise for IC & systems use
8 Unique patented construction &
overload protection circuit for
economy and reliability

8 1mV RMS ripple

® Adjustable current limiting

8 Wide slots with remote
programming

8 0.02% line regulation

VP Series

Up to 52VDC
Up to 135 AMPS

from
$595,

Voltage

(Nominal)

!

4751055 0.02 . | VPH5-60 OV
4751055 0.05 VP5-135

1.7 85 115 0.05 VPg-115

£11.510 155 0.02% | 425 VPHD15-13 *
111013 35 0.02% VPH12-35
11013 90 005% | 595 | 645 VP12-90

14 1o 16 3 0.02% | 400 VPH15-31
14 to0 16 85 0.05% | 595 | 645 VP15-85

23 10 26 22 | 002% | 400 | 450 | VPH24-22
24 23 10 26 60 | 005% | 595 | 645 VP24-60

i
S

Max. Current
(Amps)
Regulation

8

2610 30 18 | 002% | 400 | 450 VPH 28-19
28 26 to 30 50 0.05% | 595 | 645 VP28-50
] 46 0 52 30 | 005% | 595 | 645 | 80 | vPas:30

o *Dual Output
Over 150 other models available in quarter rack, half rack, full rack
and system modules from O to 300 VDC and up to 400 amps.

Write directly or call your local Scientific-Devices sales office for new catalog of
specifications and applications of power supplies and digital power sourcas.

TRYGON ELECTRONICS
/I D

S U 8 S | o R Y

SYSTRON DONNER

1200 Shames Drive, Westbury, N. Y. 11590 (516) 997-6200

Circle 82 on reader service card

Probing the news

opment effort is France’s Engins
Matra, a company which ERNO has
worked with on other projects dur-
ing the past eight years or so. Coop-
erating with Matra are the French
electronics firms Thomson-CSF and
Electronique Marcel Dassault; West
Germany’s AEG-Telefunken, Dor-
nier System GmbH, and ITT subsid-
iary Standard Elektrik Lorenz AG;
and Odetics Inc. of Anaheim, Calif.

At the heart of the CDMS will be
three identical computers, the type
MIB2E developed by Dassault for
launcher programs but specifically
repackaged for the Spacelab project.
One of the three controls the acqui-
sition of data from the experiments.
Another handles all data from the
flight subsystems, while the third
serves as a back-up for subsystem
and experiment data-processing.

The computers, which essentially
prepare the data for telemetry, dis-
play, and for monitoring and check-
out, are 16-bit machines with 32
kilowords of core memory, extend-
able to 64 kilowords. They feature a
cycle time of 1.2 microseconds, and
additions and multiplications can be
performed in 2 and 7.5 micro-
seconds, respectively. Data flow is
over input/output channels capable
of handling 550 kilowords per sec-
ond. The computer software will
come from West Germany’s Dor-
nier and from the German-Dutch
VFW-Fokker combine which is
ERNO’s parent company.

Data acquisition and command
distribution is by 14 SEL-supplied
remote-acquisition units, which
have standardized input interfaces
for analog, discrete, and digital
channels. Other Spacelab equip-
ment will be wideband digital and
analog signal units for down-link
transfer of experiment data via
transmitters in the orbiter.

Belgium’s contribution to the
Spacelab project is the ground sup-
port equipment, which will come
from that country’s Bell Telephone
Manufacturing Co., another ITT
subsidiary. Prime function of that
equipment will be automatic check-
out and simulation of Spacelab con-
ditions during the various test and
system integration phases prior to
launch. 0O

Electronics/June 27, 1974



BOURNS
trims more

circuits
than
anyone

else in the
world!

here’s why... ™

NOBODY KNOWS MORE ABOUT
TRIMMERS THAN WE DO

Marlan E. Bourns, President of Bourns, Inc.,
invented the modern miniature TRIMPOT®
trimming potentiometer. This company
pioneered the industry, and has maintained its
leadership position for over a quarter of a century.

WE GIVE YOU WHAT YOU NEED

Bourns has the broadest line of trimming
potentiometers in the industry. We produce
just about any type, shape, size, style you’re
likely to need. We make them more readily
available via a large factory inventory . . . and
91 stocking distributors.

Ready to simplify your specifying? Standardize
on Bourns ‘“Top Twenty”. . . they cover 90%

of your application requirements. Write for our
Top Twenty Designer’s Portfolio.

YOU CAN DEPEND ON BOURNS

Trimming potentiometers are the most cost-
effective method of adjusting, regulating and
controlling circuits . . . and they will remain
so for the foreseeable future. Bourns is the £ *
most capable, straightforward and reliable ©
supplier of trimming potentiometers.

Depend on Bourns. u 0 - .

QUALITY, SERVICE, VALUE — Bournsis No. 1
... Yyoucandepend onit! EOHJC'RNS

Circle 83 on reader service card
[RIMPOT PRODUCTS DIVISION o 1200 COLUMBIA AVENUE. RIVERSIDE, CALIL




A Precision Crystal
Secondary

FREQUENCY STANDARD

THAT HAS BEEN
"Designed for Application™

A precision trequency standard capable of heing
ad usted 0 WAWY or some other pr.mary standard
anil putting out uniformly acenrate calibrating signals
witn 10, 25, 100, 1000 KC Intervals, Uses the new
GENERAL ELECTRIC No 180 10 KO ervstal hay
ing 3 ney temperature coctticient of less than
on ' /¢ The crystal is sealed in Helium

in a standanl metal tube envelop

Th focontainesd AC pover supplv has VLSO 20

tuge read tibw

In adiliton to oscillator, mmltivibrators, aml har
matie amplitier, a built-in mixer with phone jack and
m pane

®am contre incorpnrated.

JAMES MILLEN
150 EXCHANGEST.

MFG.CO.Inc.
MALDEN, MASS.

LABORATORY RHEOSTATS

Fowur Sizes, Seventy-Six
Ratings, Lubricated
Sliding Contact

BULLETIN 1620-E

¢

JAMES

G. BIDDLE CO.

Electrical Instruments
1211-13 Arch Street

Philadelphia, Pa.
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Tube Data Sheets. Application, char-
acteristies, operating conditions and
performance of several kinds of tubes
are given in these sheets released by

Eitel-McCullough, Ine., San Bruno,
California.
Air Raid and Blackout Devices. A

four page booklet describes automatic
air raid siren controls, automatic
blackout relays and automatic auxiliary
systems. A brief description of other
items manufactured is also included.
This may be obtained from the Auto-
matic Electric Mfg. Co.. Mankato,
Minnesota.

Quick Selector Catalog. A 64 page
book covers safety switches, nofuse
breakers, multi-breakers, panelboards,
motor control and motors. New appli-
cation data on latest equipment has
been included. Electrical ratings, physi-
cal dimensions and circuit diagrams
help in the selection of equipment. This
revise may be obtained from Dept.
70-N-20, Westinghouse Elect. and Mfg.
Co., E. Pittsburgh. Pa.

Electronics ’arts and Equipment. The
purpose of this booklet is to introduce
the type of jobs which can be done for
manufacturers of signal apparatus,
transmitting and receiving apparatus,
devices and parts. Insuline Corp. has
expanded its facilities for large scale
production of complete jobs or special
jobs such as screw machine work,
stamping, engraving, machining, finish-
ing, or assembly.

The booklet describes and illustrates
such equipment as various types of
cabinets, amplifier units, trim mould-
ings and plates, handles, heavy duty
bases, chassis bottom plates, front chas-
sis, panels, and over twenty-five dif-
ferent component parts.

Insuline Corp. of America, 30-30
Northern Boulevard, Long Island City,
N. Y.

Snubbing Mountings. The application
of bonded rubber vertical snubbing
mountings for vibration control and
shock absorption in equipment is de-
scribed in a 20-page Bulletin No. 103.
In addition to describing the complete
line of mountings available, the booklet
also contains basic engineering infor-
mation. Lord Manufacturing Co., Erie,
Pennsylvania.

Photoelectric Cells. A booklet describ-
ing the principle of operation, charac-
teristics, temperature factor, fatique
effect, internal resistance, operating
temperature, time lag, permanence, and
spectral sensitivity. There is also a
table of standard sizes. Emby Prod-
ucts Co., 1800 West Pico Blvd,, Los
Angeles, Calif.

———

A5 o

" QTATES

COMPANY
~
Woven Resistors
for Heater Units

High Frequency Circuits and
many other uses

47.

Non-inductive
Flat - Thin
Easily mounted
in groups or
separately.

Resistors are Widely ‘Used Where
above Features are Essential.

New ““RTS’’ Test Switches
—A “Pull-out” Switch

with spring return
—A “Push-in” type

with spring return

Potential or Current Units

“Muke before break’ or

“Break before make”

Momentary Contacts

1. 2 or 3 units operated by one knob.
Other types are described in Cat. #35,
Sec. 1.

RTS Switches fit any test switch re-
quirements where compact, positive
switching in single or multiple units is
desired.

)

One hole mounting-Sealable

Phase Shifters

Induction Regulators
For complete data see Cat. #1, Sec.
B2 and Cat. #1. Sec. B4.

Tear Off and Mail Taday

To THE STATES COMPANY
HARTFORD, CONN.

Send data.

Name .... . Adacooa0an . Title ..........
Firm .. ... i iiiieiiiiiaes
CIty . viiiiiiiiiiieannns State .........




Probing the news

Microcomputers

Service houses offer applications aid

Buyers of microprocessors are paying for the system support that's part
of the price of higher computers but which chip makers don't provide

It’s happened before and it will hap-
pen again—a new semiconductor
technology has spawned a new
semiconductor-related business. The
technology in this case is the micro-
processor; the business is the appli-
cations house.

There are about 10 of these small
but active companies around the
country. Most are less than a year
old, but some approach the vener-
able age of two years. They exist be-
cause of the economics of the micro-
processor. While a customer
acquiring a full-sized- or mini-com-
puter system expects a certain
amount of system support for his
money, he neither expects nor gets
much when he purchases a $300 mi-
cro from a semiconductor manufac-
turer. Enter the applications house.

Any list of these companies has to
be incomplete because of the ease
with which one can be started—and
the speed with which it can close its
doors. But they generally tend to
cluster around industrial or semi-
conductor centers, or where their or-
ganizers have been working in other
Jobs. They often are started by two
persons who are either hardware de-
signers or programers or both. And
the new entrepreneurs more often
than not harbor dreams of growing
larger by expanding into other
areas.

Take, as a case in point, a relative
old-timer that’s been designing since
the fall of 1972. Applied Computing
Technology of Irvine, Calif,, has
workers from computer, telemetry,
and minicomputer firms, among
them NCR, General Automation,
and aerospace companies—what
might be called the California mix—
and its programers total 25 years’
experience. A good deal of the

84

firm’s work has been in the automo-
tive field with headlight aligning
and antiskid systems. But now the
company, which currently has an-
nual sales of about $750,000, would
like to find a product niche to ex-
ploit, preferably in an industry with
an annual volume of at least $10
million.

Another “old” company, estab-
lished about 18 months ago, is Pro-
log Corp. of Monterey, Calif. Its
founders, Edwin Lee, president, and
Matt Biewer, vice president and
chief engineer, have worked to-
gether for about 10 years, most
recently at MsI Data Corp., a
builder of supermarket terminals
that Lee helped found. “Initially the
designs for MsI terminals were basi-
cally hard-wired logic,” says Lee.
“Then we discovered micro-
processors. Matt took the Intel 4004
and redesigned most of MSI's de-
signs in less than five months. And
12 weeks after he started the rede-
sign work, MsI had 10 prototypes in
the field.” That showed the men the
potential of microprocessors and led
them to found Prolog,

Coming from the computer in-
dustry are Dale V. Schmidt and G.
Graham Murray, founders of

Data/Ware Development Corp. of
San Diego. Says Schmidt: “We con-
centrated on minicomputers, but we
quickly saw that microcomputers
would serve the purpose in many
applications.” For example, in a test
system for Sony (see p. 177) “the
mini was overkill. It was a competi-
tive bid, and our competition pro-
posed minis, but we did it with a mi-
cro.”

The men who founded Varitel
Inc. in Beverly Hills, Calif., in Feb-
ruary 1973 again represent that nec-
essary combination of software and
hardware experience. Bruce Glad-
stone spent most of his professional
life in aerospace systems instrumen-
tation, and Meir Niv has spent
about a decade doing machine-lan-
guage programing and logic design.
Varitel, which wants to stay small, is
currently working on a display sys-
tem for a maker of cable TV gear.
It’s also involved in a data-acquisi-
tion system for Aerospace Corp., a
machine-tool controller, a computer
tape-test system, and the medical in-
strumentation field. Gladstone proj-
ects results by September 1975 of
“somewhere around the $300,000
mark, including shipments and
royalties.” O

Doing their bits

I “We see the potential of microprocessors a bit differently than most
people,”” says Edwin Lee, president of Prolog Corp. instead of going after
the data-processing and computer systems/hardware markets with high-
speed 8- and 16-bit machines, assemblers, and high-level languages, Lee
sees ‘‘90% of future business in dedicated controller applications'’ like traf-
fic lights. These jobs won't be done by the high-speed, sophisticated 8- and

I 16-bit machines, he says, but by a simple and inexpensive one ‘‘that a ma-
chine-design engineer used to hard-wired logic will understand and put to

‘ work immediately.” The answer, says Lee, is Intel Corp.'s 4-bit micro-

processor, the 4004.
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Typical XFMR Transients
(Peak currents to 20X
nominal) results in
NUISANCE TRIPS. Solution:
Use Airpax Inertial Delay.

Airpax Type UPG/APG circuit protectors assure positive
protection without nuisance tripping. This is accomplished by
an exclusive Airpax inertial delay that provides tolerance of
short duration inrush currents without decreasing steady
state protection.

The UPG/APG line of low cost, compact circuit protec-
tors offers series, shunt, and relay configurations with a choice
of delays and ratings. Ratings are from 20 milliamperes to 30
amperes, 250 volts maximum at 60Hz, 250 volts at 400Hz, and
65 volts dc maximum. A SPDT auxiliary switch, for remote sig-
nalling or alarm, rated at 5 amperes, can be supplied with
series trip types.

Available in 1, 2, and 3 pole versions, UPG/APG circuit
protectors offer a choice of toggle, rocker arm, or thumbwheel
actuators. All multipole assemblies can be furnished with a mix
of current ratings, delays, internal circuit configurations, and
terminal styles.

To get the full story on Airpax Type UPG/APG electro-
magnetic circuit protectors, write for Bulletin 2003.

Type UPG/APG
Electromagnetic

Circuit Protectors
with patented Inertial Delay.

AIRPAx

Airpax Electronics
CAMBRIDGE DIVISION
Cambridge, Maryland 21613
Phone (301) 228-4600
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THE

START OF
SOMETHING
BIG...

GENERAL INSTRUMENT ADVANCED N-CHANNEL ION IMPLANT TECHNOLOGY
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NEXT

UAR/T
60 kbaud

NEXT

1024 BITS/R
2 MHz

For complete information
~ call toll-free 800-645-9247
-~ (In New York State
.l call 516-733-3107) or write,
General Instrument Corporation,
Microelectronics, 600 W. John St.,
Hicksville, N.Y. 11802

MICROELECTRONICS

Circle 87 on reader service card
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FINALLY.
A LOW NOISE GUARANTEE COMES TO
IC FET OP AMPS.

The Analog Devices AD514 and how it came about.




While everyone else was
neglecting FET op amp noise
performance, we were paying
attention.

First we talked to people who
worked with EKG amplifiers,
pH electrode amplifiers, long
term integrators — wherever
noise was a problem.

Then we went to work.

The result is the AD514. An IC
FET-input op amp carefully
designed and processed for low
noise. So you get a noise volt-
age level below 5uV(p-p) max.
And that’s guaranteed. Because
every AD514 is tested for noise
parameters.

You also get a low bias current
of 10pA max, and a low Vis

drift of 25uV/C. And you'll find
versions of the AD514 priced

SOuV 28

AD514 noise performance.

But this isn’t our first FET

op amp.

It all began back with our orig-
inal, general purpose, low bias
current IC FET op amp. It was
the first IC FET op amp ever

introduced anywhere by anyone.

That became the prototype for
the AD523. An IC J-FET op amp
with a 0.25pA max bias current
and a cost of $18.75 in hun-
dreds. Which was one-third to
one-half the cost of conven-
tional low bias current op amps.

for another one. This time
with low drift.

from $5.90 to $9.90 in hundreds.

You liked the idea. So you asked

That’s when
we gave you
the AD506L.
It offers you
10uV/°C.
max drift.
Along with 1mV max offset
voltage to maintain that low
drift—even after nulling. All
for only $16 in hundreds.

High speed came next in the
AD528. With a unity gain slew
rate of 70V/usec. that needs no
external compensation. Plus a
bandwidth of 10MHz and a
price of $12 in hundreds.

........

AD528 transien response. ]

Sometimes though, your budget
is low and you're willing to
trade off some speed to find a
lower price. That’s when the
AD540, with a slew rate of
6V/usec. and a price of only
$4.45 in hundreds goes to work.

As you can see, we're prepared
to give you the IC FET op amp
performance you need in the
quantities you want.

Now, if you'd like to know
more, write for our IC FET
op amp evaluation starter kit,
Or call Analog Devices
Semiconductor, Norwood,
Mass. 02062. East Coast,
(617) 329-4700. Midwest,
(312) 297-8710. West Coast,
(213) 595-1783.

ANALOG
DEVICES

Circle 89 on reader service card
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This chip
is the world's first
SOS processor.
[
It makes all the
stuff on the next page
possible.
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Silicon-on-sapphire isn't new.

The aerospace industry and the
military have recognized its high-
speed, high-density and high-relia-
bility characteristics for years

But no one was ever able to use it
In a computer processor.

Until now.

Now General Automation design-
ers have built the world's first com-
mercial processor using SOS tech-
nology.

The SOS chip
magnified 16 tmes
They've placed
2000 gates or the equivalent of 4000
to 5000 transistors on a single
semiconductor chip.

An 800 times size reduction from
its predecessor product, the SPC-12.

The world's first microcomputer.

That tiny SOS chip has made it
possible to bring you the LSI-12/16.
A complete digital automation micro-
computer with from 1K to 32K bytes
of semiconductor memory.

We call it the world’s first micro-
computer because it's the only

microproduct available that gives
you the performance, the systems
features, the reliability and the
applications support you would
normally expect from a minicomputer.

More work, less money.

In the past this kind of size reduction

Electronics/June 27, 1974

always meant you had to make major
concessions in performance.

With SOS you make none.

The LSI-12/16 has an instruction
execution cycle time of 2.64 micro-
seconds.

It's faster than any
MICroprocessor on
the market

It's more
powerful. And
lower in cost. In
board-only configur-
ation with 1K memory, it
costs only $495 in minimum
OEM quantities of 1000 per
year. In short, we offer all the
performance of a minicompu-
ter at microprocessor prices

Breakthroughs
across the board.

The LSI-12/16 is the first micro-
product to successtully put all
of the following on a single board:
A processor, power fail/auto

restart, remote cold start, 16 bit
parallel I/O interface and up to 2K
bytes of semiconductor memory.

But we didn't stop there.

GA engineering has also over-
come the problems associated with
semiconductor memory. Like loss of
data in the event of power failure.

We handled that by developing
an auxiliary battery backup
system that will activate
immediately upon loss of
power and will retain the
contents of memory for up

to 15 hours.

In case you're interested
in more memory, we've designed a
piggyback board that will give you
an additional 2K of RAM or 8K
of ROM

And if there's ever an error in
ROM programming, it can be
corrected. The LSI-12/16 has a

unique built-in ROM patch that lets
the user retrofit new instructions to
any ROM.

Custom tailoring.

There's one more advantage
the LSF12/16 has that no
other microproduct can offer.

It's the systems backup and
application expertise that General
Automation gives you. Helping

solve customer problems has always
been our long suit. It still is.

We can customize /O boards
and match the LSI-12/16