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75 AT&T takes another look at Picturephone
116 New 4,096-bit RAM features one-transistor cell
123  Minicomputer networks boost processor power
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Engineering is the big

ENGINEER difference in Power
Supplies from Elec-

tronic Measurements . . . more

POWER power per cubic inch, more
power per pound,higher efficiency

(and less heat), ripple as low as 0.5 mV.

The table shows the 0.1%-regulation SCR models and
1% -regulation EM models, but Electronic Measurements has
a full line, bench-type and modular, with single and multiple
outputs, from 5V to 500V and from 2.5A to 650A.

And there’s more: remote sensing and programming,
automatic E/| crossover, stability within 0.05%, full over-
load protection, rugged construction that’'s easy to service,
and a five-year guarantee.

In Power Supplies, the best is Engineer Power, from
Electronic Measurements. For a short-form catalog, use the
Reader Service card, or contact Electronic Measurements.

Price Price : Price
Rating EM SCR Rating EM SCR Rating EM SCR
6V-600A  $1,600 $2,000| 4ay.1950 $1,300 $1,600 | [160V-15A $ 950 $1,100

7.5V-300A 1,200 1,400
10V-250A 1,200 1,400 40V-250A 1,975 2,500 160V-30A 1,300 1,600

10V-500A 1,600 2,000 50V-200A 1,975 2,500 160V-60A 1,975 2,500
20v-125A 1,050 1,200 | | 80V-30A 950 1,110 [250v-10A 950 1,100
20V-250A 1,275 1,500 | I'goy.60A 1,200 1,500 | |250V-20A 1,300 1,600

20V-500A 2,050 2,650
30V-100A 1050 1200] | 100V-100A 1,975 2500 |250V-40A 1,975 2,500
30v-200A 1,450 1,800 | | 120V-20A 975 1,300 |500V-5A 1,300 1,500

40V-60A 950 1,100 120V-40A 1,200 1,500 500V-10A 1,600 2,000

197 Rack, 20’ depth. Voltage and current adjustable over wide range.

See EEM Vol.1-791, 1792, 1793 for additional information.

ELECTRONIC MEASUREMENTS INC.

E/ 405 Essex Road, Neptune, N. J. 07753
Phone: (New Jersey) 201 - 922-9300 - (Toll-Free) 800 - 631-4298
Specialists in Power Conversion Equipment
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Free! 100 page optoelectronie

designer’s catalog,

HP’s new 100 page Optoelectronic Designer's Cata-
log is here! It's absolutely free and comes loaded
with detailed specifications and complete application
notes on our broad line of optoelectronic products,
including our LED displays, LED lamps, high-speed
optically-coupled isolator and PIN photodetectors.

Mail the coupon today so we can get your copy
on its way to you now.
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HEWLETT hp, PACKARD

Sales, service and support in 172 centers in 65 countries.

Paio Atto, Calitorma 94304 S 11 PUNCIDS! CHes tMOUGhout the U §
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Hewlett-Packard
640 Page Mill Road, Palo Alto, California 94304

O Surprise me with your free 100 page HP Optoelectronic
Designer's Catalog.

NAME

TITLE/ POSITION

COMPANY

ADDRESS

cITy STATE 2P

01331
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Whats it worth

to get lab capability

in an instrumentation

recorder

with field portability?

If you think you've got to sacrifice
performance for portability, it'll be
worth your while to price Hewlett-
Packard’s 3960 instrumentation
recorder. At $4,270, it gives you field
portability along with performance
and features found only in the most
expensive laboratory machines.

Built on a precision milled alu-

2 Circle 2 onreader service card

($4.270")

minum casting, the 3960 weighs less
than 50 pounds.
Signal-to-noise ratio is better than

46db when operating in the FM mode

at 15/16 ips.

The 3960 Portable Instrumentation
Recorder from Hewlett-Packard.
The one that you can pack off into

pack it or rack it

HEWLETT ﬁ PACKARD

HP sales, service and support in 172 cities in 65 countries.

the field, or rack in the lab. From
just $4,270. And worth it. For com-
plete details write Hewlett-Packard,
1501 Page Mill Road, Palo Alto,
California 94304. In Europe, Post
Office Box 85, CH-1217 Meyrin 2,
Geneva, Switzerland. In Japan,
Yokogawa-Hewlett-Packard, 1-59-1,
Yoyogi, Shibuya-Ku, Tokyo, 151.

113.03
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SOLID STATE: SOS array handles logic equations, 39

Pad relocation revived at Hughes, 40
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MEDICAL ELECTRONICS: Doctors want better design approach, 99
DESIGNER'S CASEBOOK: Adding automatic zeroing to ADC, 111
Boosting IC regulator current with almost no power loss, 112

Digital clock/calendar offers dual-mode display, 112

SOLID STATE: Sense amp is key to fast 4,096-bit RAM, 116
COMPUTERS: Standard interfaces promote minicomputer nets, 123
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Handy audio amplifier minimizes power drain, 132
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Highlights

The cover: Medical electronics in operation, 99
New electronic equipment is urgently
needed, not for exotic purposes, but with
the basic capacity to survive brownouts,
emergency medical situations, and elec-
tronically unsophisticated users. A dozen
doctors suggest design improvements.

Center figure in cover photo, courtesy
Medical World News, is noted heart surgeon
Dr. Michael DeBakey, Baylor University,
Texas, surrounded by electronic (and hu-
man) aids.

Picturephones to gain new functions, 75
Experience in the field has taught AT&T that
the Picturephone must expand its range of
applications if it is ever to become profit-
able. Options under consideration for the
second-generation model are a separable
camera, a facsimile receiver, a video tape
recorder, and a keyboard for data entry.

The first one-transistor-per-cell 4,096-bit RAM, 116
Redesign of the on-chip sense amplifier,
enabling it to pick up the low-voltage signals
of one-transistor cells, overcame the main
obstacle to exploiting these tiny cells in a
high-density, low-cost memory chip.

Minicomputer nets start a success story, 123

The availability of standard, low-priced in-
terfaces adds economy to all the other good
reasons—high reliability, fast throughput,
and versatility—for realizing a processing
system with a minicomputer network.

And In the next issue . . .
Presenting the video disk recorder .
microchannel plates upgrade low-light-level

imagers . . . how to reduce trimmer sensi-
tivity.
Coming Oct. 25

A special issue devoted to the growing
pervasiveness of electronics.
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Publisher’s letter

nvariably, when Charles Cohen,
our field editor in Tokyo, files a
story, the story itself is accompanied
by fascinating background informa-
tion on the companies and individ-
vals involved, notes on Japanese
cultural and sociological factors that
may perhaps be relevant, or an
amusing anecdote of some tribula-
tion in dealing with the Japanese
technical community.

The Toshiba color vidicon story
which leads off the Electronics In-
ternational section in this issue is a
case in point. In addition to the
technical details of the development
itself, Cohen cabled a detailed his-
tory of competing technologies, an
analysis of the patent situation, and
a critique on the shortcomings of
Japanese publicity photos.

Cohen has been filing these color-
ful reports on the Japanese electron-
ics industry for Electronics for al-
most a dozen years. He brings to the
job a unique background that al-
most forms a specification for the
ideal Electronics field editor in
Tokyo. A native of Brooklyn, Cohen
received a BEE degree from Cornell
in 1953, then served in the Signal
Corps for two years. Part of his ser-
vice was in Japan, which he came to
love, so after his discharge, he en-
rolled in the University of Tokyo
and graduated with a masters de-
gree in engineering. A little later, in
1962, he joined McGraw-Hill World
News as a correspondent and then
in 1969 became a full-time field edi-
tor for Electronics.

His technical knowhow and his
fluency in the language are priceless
assets that open many doors for
him. Associate editor Jerry Walker,
who annually visits Japan and
makes the rounds with Cohen gath-
ering inputs for our Japan market

report, was told by a Japanese elec-
tronics executive: “He speaks better
Japanese than most of the engineers
working for me.”

ncidentally, a Walker-Cohen reun-

ion is scheduled in Tokyo next
week in preparation for this year’s
Japan report which will appear in
the Nov. 27 issue. This will kick off
our series of year-end market and
technology roundups and prognosti-
cations that have become traditional
features of our coverage of the inter-
national electronics technology mar-
ketplace. The Japan report will be
followed by the European report on
Dec. 20. And the first issue of 1974,
Jan. 10, will carry the 16th annual
U.S. market forecast. Combined
with our special issue of Oct. 25,
which will be entirely devoted to an
examination of the proliferation of
electronics technology, this coverage
should represent a powerful aid for
electronics decision makers.

nd in this issue you’ll find a num-

ber of other stories reported
by our network of international cor-
respondents. Besides the Electronics
International section, there are two
Probing the News stories from over-
seas. One, by John Gosch, our man
in Frankfurt, details the Belgian ef-
fort to build Europe’s first com-
puter-monitored network of water-
ways (see p.78). The other, from
Martin Schultz, our man in Hel-
sinki, chronicles the rise of a Finnish
company to the heights of the bal-
loon-borne radiosonde and rain-
gauge business (see p.86).
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functiongenerator
ograms faster—

functions better;

longer.
e

The 5500R Programmable Function Generator utilizes
high-speed FET switches for greater reliability and
generates functions automatically inless than 100y sec.

There are no relays to break down. And optical matically or manually. And the 5500R programming
coupling assures high isolation between system and interface is compatible with DTL, RTL, TTL logic
logic drive. Frequency range is 0.0001Hz to 5MHz. and relay closures. It's ideally suited for automatic
Sine, square, triangle, pulse and sawtooth wavetorms, calibration and test systems. For fast action, call
as well as frequency, amplitude, OC offset and pulse (617) 491-3211, TWX 710 320 6583, or contact your
width control functions, can all be selected auto- local KH representative listed below.

L7001 v
N\ KROHN-HITE

CORPORATION
580 Massachusetts Avenue, Cambridge, Massachusetts 02139

SALES OFFICES: ALA, Huntsville (205) 534-9771; CAL, Santa Clara (408) 243-2891, Inglewood (213) 674-6850; COLO., Littleton (303) 795-0250; CONN., Glastonbury (203) 633-0777;
FLA., Orlando (305) 894-4401; HAWAII, Honolulu (808) 941-1574; ILL., Des Plaines (312) 298-3600; IND. Indianapolis (317) 244-2456; MASS., Lexington (617) 861-8620; MICH., Detroit
(313) 526-8800; MINN., Minneagolis (612) 884-4336; MD., St. Louis (314) 423-1234; N.C., Burlington (919) 227-2581; N.)., Bordertown (609) 298-6700; N.M., Albuquerque (505)
255-2440; N.Y,, E Syracuse (315) 437-6666, Rochester (716) 328-2230, Wappingers Falls (914) 297-7777, Vestal (607) 785-9947, Elmont (516) 488-2100; OHID, Cleveland (216)
261-5440, Dayton (513) 426-5551; PA., Pittsburgh (412) 371-3449; TEX., Houston (713) 468-3877, Dallas (214) 356-3704; VA, Springﬁeld (703) 321-8630; WASH., Seattle (206) 762-2310.
CANADA, Montreal, Quebec (514} 636-4411, Toronto, Ontario (416) 444-9111, Stittsville, Dntario (613) 836-4411, Vancouver, British Columbia (604) 688-2619.

See us at WESCON, Booth 1333.
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Put on
a great

display...
OOO®

with Intronics’
new, fast
multiplying DACS.

The first in a Yine of fast multiplying digital to
analog converters from Intronics, specifically
designed for high speed graphic display
applications. The dynamic characteristics of

models MDi 1201 & 1202 are optimized to ensure |

straight vector generation in your CRT displays,
by minimizing delay time variation. And these
models offer a fast settling time of 500ns, a
wide bandwidth analog input of 4MHz, a low
temperature drift of 5ppm/°C, and a high
output impedance, all with no external
trimming required.

Whether your application is graphic displays
(generation of vectors and alphanumeric char-
acters), scaling analog signals by digital com-
mand, synchro conversion, data normalization,
or digital modulation systems, Intronics’ fast
multiplying DAC modules provide the speed and
accuracy you require at the right price. Don't
settle for less. Specify Intronics’ MDI DACs for
your high speed data conversion applications,
they won't throw you a curve.

o

[ \ [ ]
intronies
57 Chapl Street Newton Massachysefe g 1ssus &

Overseas Call

Brussels, Belgium 35-97-91  Tel-Aviv, Israel 53459
Helsinki, Finland 11-123 Milan, Raly 9043983

Paris. France 9077844 The Hague, Holland 678380
Munich, Germany 524181 Maidstone, England 54224

6 Circle 6 on reader service card

|
|

Readers comment

The whistler mode

To the Editor: Your article on hy-
drometeorological telemetry [Elec-
tronics, Aug. 2, p.61] leaves a mis-
leading impression about the
Stanford University vif transmitter
at Siple Station.

To the best of our knowledge, the
first vIf transmitter to operate from
the Antarctic was the 25-kilowatt-
output transmitter used by the Uni-
versity of Washington for research
with the Longwire (21 miles long,
ice-supported dipole) antenna near
Byrd Station.

This transmitter was primarily
used for vif ionospheric sounding,
but early in 1966, it was used in a
whistler-mode propagation experi-
ment. We were able to transmit in
the whistler mode to a polar orbit-
ing satellite. Another program to
record whistler-mode signals from
the University of Washington vif
transmitter to the northern hemi-
sphere was unsuccessful.

The Stanford 100-kw-input-
power transmitter described in your
article has a number of advantages
over ours: its higher power, the
greater efficiency of the Siple an-
tenna, the lower geometric latitude
of Siple Station, and particularly, an
accessible conjugate near Roberval,
Que. With these advantages, the
Stanford University experiment
may well yield a better under-
standing of whistler-mode propaga-
tion phenomena.

H. R. Willard

W. J. Helms

Electrical Engineering Department
University of Washington

Seattle, Wash.

EMC handbook item erred

To the Editor: The last notice in the
Engineer’s newsletter [Electronics,
Aug. 16, p.121] contains a few er-
rors. The number of the “Electro-
magnetic Compatibility Design
Handbook™ is Navair 1115, rather
than 115, and the handbook may be
obtained through normal Depart-
ment of Defense channels.
Ernest R. Freeman
President
Sachs/Freeman Associates Inc.
Hyattsville, Md.

NEW
SHORTER
CASE!

SCHAUER

1-WATT

ZENERS

All welded
and brazed assembly

160 MAX.
DIA.

LA

No fragile
nail heads

ngh|g.r;ssune
. mo ca
3)0 5o

.028 DIA.

GOLD PLATED
NICKEL CLAD
COPPER LEADS

U.SA. Made ALKYD RESIN 1'13‘ o ‘1%

CASE LENGTH\. N

0.320" MAX.—

(Was 0.437”)

SAME LOW PRICES FOR
1% TOLERANCE ZENERS

ANY VOLTAGE
FROM 2.0 TO 18.0

Quantity Price Each
1-99 $1.07
100-499 97
500-999 91
1000-4999 .86
5000 up .82

IMMEDIATE SHIPMENT
Send for rating data and
20%, 10%, 5% and 2%
tolerance prices.

Semiconductor Division

SCHAUER

MANUFACTURING CORP.

4514 Alpine Ave., Cincinnati, Ohio 45242
Telephone 513/791-3030
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svernon €SP vonnan DIGITAL MULTIMETER MODEL 7205

AC v mA Kn B 1 10 100 1000 10MN

AC

FUNCTION S RANGE

o
N at this price!

=1V resolution

5 full funetions

26 ranges
Lead-compensated ohms

For immediate information on Systron-Donner's new Model
7205 5%z -digit Multimeter, call us collect on our Quick Reaction
line: (415) 682-6471. Or you may contact your Scientific
Devices office or S-D Concord Instruments Division, 10
Systron Drive, Concord, CA 94518, Europe: Systron-Donner
GmbH, Munich, W. Germany; Systron-Donner Ltd.,
Leamington Spa, U.K.; Systron-Donner S.A., Paris (Le Port
Marly) France. Australia: Systron-Donner Pty. Ltd. Melbourne.

SYSTRON @ DONNER

The Systron-Donner Instruments Group:
Concord Instruments [J Computer Systems O Datapulse [0 Kruse Electronics [J Microwave O Trygon Electronics
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Stacked...with heautiful curves!

Revolutionary new Type 432D
COMPULYTIC® Aluminum Elec-
trolytic Capacitors offer capaci-
tance values to 100,000 xF with
equivalent series resistance of
typically less than 0.001 ohm and
inductance of only 1 nH in a 3" x
55" case. This same capacitor
will handle 93 amperes of ripple
current at 65 C and 1 kHz.

Impedance limits at 10 kHz are
as low as 0.001 ohm with typical
values of only half of the speci-
fied limits.

|

Terminals are ideal for use with '

Jaminated-bus power distribution
systems found in modern EDP
equipment, where the low ESR
and impedance of Compulytic ca- '
pacitors help insure continued
operation of logic circuits even |
during momentary power outages. ;

Sprague Type 432D Capacitors
are available in nine voltage rat-
ings from 5 to 50 volts d-c, and
are designed for operation over |
the temperature range from —40 |
to 485 C. ‘

l
Now available in two additional smaller case sizes for space-saving applications |
in smaller-wattage power supplies, with typical impedance of five milliohms.

For complete technical data, write for
Engineering Bulletin 3443 to: Technical
Literature Service, Sprague Electric Co.,
35 Marshall St., North Adams, Mass. 01247.

asm-.2122R '

SPRAGUE

THE MARK OF RELIABILITY

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

8 Circle 8 on reader service card

40 years ago

From the pages of Electronics, September 1933

The New Deal has restricted the
hours of labor and thereby has in-
troduced a tremendous amount of
New Leisure. A current estimate
places this sudden new recreation
time at thirteen million hours per
week.

Sooner or later this “Niagara of
leisure” will have to be absorbed in
part by amusements, sports and
other recreations. A large part will
be devoted to such electronic enter-
tainment as radio, sound-pictures,
home talkies, phonograph reproduc-
tion, synthetic musical instruments,
and eventually, television.

Thus, suddenly our products are
called upon to help shoulder the
burden of the New Leisure. New
markets are opened up for our en-
tertainment carriers, multiplying
their importance far beyond their
former relationship in a world that
worked long hours with little time
for recreation. Now all forms of
electrical entertainment find them-
selves in a new and rising market.

Whatever the restrictions placed
on production and expansion in
other industrial fields, under the
new order of things, it is clear that a
new boon and a new boom have
been handed to the electronics in-
dustries of radio, sound pictures,
and all associated fields. The far-
reaching influences of these will be
more apparent as the months of
NRA roll on.

Just fifty years ago, in 1883, Thomas
A. Edison discovered the flow of
electrons across the vacuum of his
early incandescent lamp, laying the
foundation for the whole electronic
industry, radio, and other appli-
cations of thermionic amplification.

And this month, appropriately
enough, the radio industry starts its
sales campaign, leading to Radio
Progress Week,  which will be cele-
brated Oct. 2 to 7. Radio Progress
Week thus marks fifty years of the
electronic arts, beginning with the
first faint phenomena detected by
Edison, which thereafter lay unused
for almost a generation, but now ex-
panded into services that span the
earth,

Electronics/September 13, 1973



How to getitall
under control.

Looking for a better engineering
document control program? Kodak
can help you put the pieces together.

There's a new concept in encineering
document control that uses microfilm as the
key element in the filing, retrieval, and
reproduction of engineering drawings.

You keep your engineering drawings as
well as support data—change notices, speci-
fications, parts lists, standards, etc—on
microfilm, available for ready reference
with microfilm readers.

Modern Kodak microfilming and photo-
reproduction techniques let ycu go from the
original drawing to microfilm, and then
back to a full-size photographic blowback
for revisions or for the production of inex-
pensive diazo duplicates.

You'll save filing space, reduce retrieval

time, and still have the capability of pro-
ducing full- or reduced-size drawings of
exceptional quality when desired. All it
takesis the right equipment, materials, and
know-how.

Kodak can help you with these. With
microfilmers, film processors, readers, and
reader-printers. With microfilm, and with
drawing reproduction films and papers.
And with the knowledge gained in more
than 40 years' experience in microfilm.

Send for more information.

Justdrop us a line for our brochure on the
engineering document control concept, or
request a sales representative to phone for
an appointment. Eastman Kodak Company,
Business Systems Markets Division, Dept.
DP883, Rochester, N.Y. 14650.

Kodak products for engineering data systems W

Electronics/September 13, 1973
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Sixgood reasons
w

Sys

1- Brush has the broadest line
in the industry.

We make a recorder/signal
conditioner to meet just about
any industrial or scientific
application.

Choose from 1 to 8 channel
direct writing recorders with or
without built-in preamps; full
scale frequency responses from
35 Hz to 55 Hz; 40 mm, 80 mm
and 4%.” wide channels;
portable and rack mounted
models.

2- Brush guarantees better
than 99.5% linearity.

There are two reasons why
we can guarantee such a high
degree of accuracy. First, our
Metrisite non-contact servo-
loop feedback device. Second,
our recorders have a rectilinear
presentation which eliminates
geometric errors.

“.

€ COEfFf @
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3- The Brush pressurized
inking system gives you the
highest quality traces.

For twelve years, Brush traces
have been the standard of the
industry. Our pressurized inking
system writes dry. It eliminates
smudges, smears, skips and
puddles. The record you get is
jcrisp, clear and permanent.

“4. Brush recording systems
/give you troubie-free operation.

All of our instruments require
'minimal maintenance. For
example, our disposable ink
supply usually lasts more than
ayear. And all of our electronics
are solid state.

5- A Brush system is easy
to operate.

All of our systems are self-
calibrating. Controls are
conveniently placed to give
you maximum flexibility. Chart

P L It o e s

Brush recording
s areyour best buy.

paper can be replaced in
seconds. Switching signal
conditioners is a snap.

6. Brush is a single source
for everything you need.

We offer custom financing
and leasing plans. Our
installation, training, and
maintenance programs are
geared to your needs. And our
warranty and replacement parts
packages are two of the best
in the industry.

If you'd like to find out more,
contact your nearest
Gould Sales Engineer or
Representative. Or write for
detailed performance
information and specifications.
Gould Inc., Instrument Systems
Division, 3631 Perkins Avenue,
Cleveland, Ohio 44114. Or
Kouterveldstraat Z/N, B 1920
Diegem, Belgium.

== GOULD
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DIGITAL MULTIMETER MODEL 5900

THE INCREDIBLY FAST 5900+. 100 READINGS PER SECOND IN THE 4% DIGIT MODE.

You can either make it better.
Or you can make it cheaper

Now, do both.

Electronics/September 13, 1973



DATA PROGRAM RATIO FILTER

The challenge infuriates an engineer. Excellence
cannot traditionally be compromised by
economics. But if you can't afford it, you won't
buy it. So sometimes we have to do both.

Above you see one of the “plus” machines
from Dana. “Plus” because it is truly a better
machine. And “plus” because it is priced to give
you a new level of quality for the money.

The 5900+. A new standard.

This new unit may well be the world’s most
accurate and stable 5-digit multimeter.

It delivers 0.001% total accuracy.

It has 350 volts RMS protection on all ohms
measurements.

It provides true systems capability. It has 5
DC ranges, 60% overrange, and full ratio
capability. Its basic price is $1795. Nothing at
that price is comparable in accuracy and quality.

OHMS
CURRENT

o€ o

OFFSET

9 9

GUARD

o1o] AC

The 5000+ DVM. The price is lower.
The standards aren’t.

This new DVM is the lowest priced 5-digit
multimeter we’ve ever produced. Yet because it
was engineered and built by men who have been
dealing with units costing ten times as much, the
5000+ reflects their standards.

It is absolutely reliable. (Silicon solid state
eirauitry plus LED display.)

It has 5 DC ranges capable of measuring
from 1 pV through 1C00V.

It offers autoranging in all functions and
100% overranging on all ranges.

Its available as a complete multimeter. Its
basic price is $995. Nothing with its features and
its quality is available for the price.

Examine these products and study their
incredible performance/price. Contact Cliff
Hamilton at Dana Laboratories, Inc., 2401
Campus Drive, Irvine, California 92664. Or call
collect at (714) 833-1234. Ask him about these
plus machines.

DA

NA

®

Others measure by us.
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If you want
to hurt
the 240L RF
Power Amplifier

...you've got to do more
than short circuit its output.

As a matter, of fact, this brand
new instrument will deliver more
than 40 watts of Class A linear
power and up to 150 watts of CW
and pulse power to any load
impedance (from an open to a
short circuit). Immune to load
damage and unconditionally stable
the 240L covers the frequency
range of 20 KHz to 10 MHz with a
flat 50 db gain. Completely solid
state the 240L will faithfully
reproduce input waveforms from
any signal or function generator
in its range.

If you need a transducer drive
source for ultrasonics, RFI/EMI,
biological research, electro or
acousto optics the 240L was
designed for you.

Solid state reliability is here
at $1450.00.

For further information or a
demonstration contact ENI, 3000 [
Wwinton Road South, Rochester,
New York 14623 (716) 473-6900 or

TELEX 97-8283

The world’s leader
in solid-state power amplifiers.

14 Circle 14 on reader service card
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Kelley to rely on
electronics in FBI

As the new director of the Federal
Bureau of Investigation, Clarence
M. Kelley plans to streamline the
venerated agency by using new elec-
tronics technology in much the same
way he did as police chief of the in-

)

G-man. FBI chief Kelley says electronics
is needed to streamline the agency.

novative Kansas City, Mo., depart-
ment. “We have to gear our people
to the use of all technologies, includ-
ing electronics,” to improve and up-
date operations, the 6l1-year-old
lawman says.

From his experience in Kansas
City, Kelley foresees an increased
use of computers in crime-fighting,
especially as analytical and adminis-
trative aids. For example, the com-
puterized criminal-history file in the
National Crime Information Center
(NcIc) network could become the
basis for detailed studies about
crime, he says. From that compila-
tion of data, it might be possible to
determine some causes of crime,
and with that understanding, law-
enforcement agencies might be able
to predict crime patterns to improve
assignment of personnel, says the
director. Such studies are under way
in Kansas City.

Also under study, Kelley says, is
the feasibility of adding message-
switching to the NCIC network, to
speed queries among the various ju-

risdictions, and of finishing develop-
ment of the Finder-automated fin-
gerprint-reading project (see p. 42).
But, since the FBI is an “after-the-
fact type of agency,” the silver-
haired chief doesn’t foresee the need
for digitized mobile communi-
cations, one of his improvements for
the Kansas City department [Elec-
tronics, Dec. 6, 1971, p. 39].
Computers and privacy. Kelley is at-
tuned to the concern of civil liber-
tarians about individual privacy
with computerized police-data
banks, such as the computerized
criminal-history file. “The stir is
well-founded,” he says, “but it also
must be recognized that the concern
should be balanced against the ben-
efits of a compilation such as this.”
He argues that an individual’s crim-
inal-history file would help a judge
in making right decisions about a
person’s future. “I seriously ques-
tion whether computerized criminal
history will be used as much as
NCIC” in police work, says Kelley.

Commenting on the close cooper-
ation between the FBI and the Law
Enforcement Assistance Adminis-
tration, Kelley says that LEAA’s
grants to the states, “if used judic-
iously, should do a great deal of
good” in also helping the states add
new equipment to the bureau-run
NCIC network.

After earning a B.A. at the Uni-
versity of Kansas and an LL.B. from
the University of Kansas City, Kel-
ley joined the FBI in 1940. Except
for Navy service in World War 11,
he served in various FBI posts until
he left to become Kansas City police
chiefin 1961.

Pritchard goes from
R&D to domsat fray

Although Fairchild Industries
started as an unknown quantity in
the domestic-satellite business, the
company has done several things to
establish itself. One was to form the
American Satellite Corp., a joint
venture with Western Union Inter-
national, to operate a domestic sat-
ellite system. Another was to orga-
nize its Space and Electronics Co. to

Electronics/September 13, 1973



MOSTEK

WILL WORK WITH YOU.

“MOSTEK was . . . and still

is . .. an important contributor to
our hand-held scientific and
business calculator line. Their
extremely knowledgeable team
makes interfacing a pleasant
experience. Their engineers attack

..IU"..‘

ASK

the job with enthusiasm, propose
creative alternatives and are able
to implement difficult design
concepts.” —these words from
Max Schuller, Section Manager of
Technology, Advanced Products
Division, Hewlett-Packard.

On one of the HEWLETT-PACKARD calculator assembly lines, Cupertino, California: Max Schuller, Section
Manager of Technology, Advanced Products Division, HEWLETT-PACKARD: on the right, Robert Crawford,
Senior MOS Design Engineer. MOSTEK Corporation

Electronics/September 13, 1973

HEWLETT-PACKARD.

We take great pride in meeting the
requirements of a company noted
for its high standards and
reputation for reliability, and it’s
more than satisfying when we’re
rewarded by such sincere
comments, not only about our
technical performance, but about
our business attitudes as well. In
reference to the latter, H-P says,
"MOSTEK's frankness and
honesty in their dealings with
Hewlett-Packard are refreshing in
the present business climate. This
openness has given us the
confidence that they will continue
to meet their commitments to us.”

AtMOSTEK we're very much
looking forward to working with
H-P in the future. So, when you
have a MOS requirement, problem,
or just an idea, bring it to us and
we'll work with you. Just ask H-P!

MOSTEK

1215 West Crosby Road
Carrollton, Texas 75006
(214) 242-0444

TWX 910-860-5975
TELEX 73-0423

@®

©® Copyright 1973 by MOSTEK Corporation
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“Airpax UPL Series
Circuit Protectors

make our entire
systems possible.

AIRPAR: 725

Electromagnetic
. Circuit
Protectors

Airpax Type UPL Circuit Protectors
provide reliable, low cost power
switching, circuit protection, and
circuit control. UL Recognized, the
UPL line offers many configurations
including series, shunt and relay.

ultipole assemblies are available
a mix of current ratings,

Avtec Industries designs and
manufactures pre-fabricated
modular Utility Distribution

Photos courtesy of Avtec Industries

Systems for one-point Zimmerman, Vice President
connection to multiple-unit of Avtec, “These entire
batteries of equipment or to systems are possible because
special laboratory equipment; we use Airpax UPL Series
and Electra-Poles, unique Circuit Protectors, which
systems that plug into the provide built-in ‘point-of-use’
ceiling when power is needed protection and eliminate the
and unplug when the need for running branch
equipment is removed. circuits from the panel box."
These systems require Shouldn't you investigate
positive protection — AIRPAX Airpax Circuit Protectors for
protection! your next design?

In the words of Mr. Bruce A. Write for specifications.

Airpax Electronics / CAMBRIDGE DIVISION / Cambridge, Md. 21613 / Phone (301) 228-4600

AIRPARZZ=
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build such systems. To direct that
effort, Wilbur L. Pritchard was cho-
sen president.

A former vice president of the
Communications Satellite Corp.
and director of its laboratories, the
50-year-old electronics engineer
plans a well-armed attack on the
highly competitive market.

One place Pritchard foresees new
customers is in the earth-station
business, and Fairchild already has
demonstrated a van-sized terminal
at the recent National Cable Tele-
vision Association meeting [Elec-
tronics, June 21, p. 72].

Prospects bright. To beef up its
body-stabilized spacecraft tech-
nology, the company teamed with
TRW Systems to bid on RCA Global
Communications Co.’s domsat sys-
tem [Electronics, June 7, p. 5l1].
More prospects are in sight, such as
systems planned by Brazil and India
and, of course, American Satellite
Corp. The company also is building
NASA’s Applied Technology Satel-
lite. Space and Electronics also has
projects in automated data systems
for military reconnaissance and is
doing R&D work for postal-service
automation, he adds.

Although the president’s office in
Germantown, Md., is only a few su-
per-highway miles down the road
from Comsat Labs, the difference is
“like night and day,” Pritchard says,
obviously enjoying the competitive
business environment. Fairchild is a
“business-oriented company, while
Comsat is a utility—secure, quiet,
and prestigious.” Comsat “was born
with a silver spoon in its mouth,” he
adds. “Fairchild has to prove itself.”
After spending six years directing
Comsat Labs’ buildup to become a
power in satellite research, “the next
six years didn’t seem quite so chal-
lenging,” he reflects. “I needed to
run something much more on my
own with more freedom and scope.”

Before joining Comsat, he was
group director of Communications
Satellite systems for Aerospace
Corp., and director of engineering
for Raytheon Co. His hobbies in-
clude restoring old pocket watches
and playing the mandolin and
banjo. He is married and has three
children.
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DATA ~LINE SYSTEMS

SWITCHES & SWITCH/INDICATORS

DISPLAY PANELS



ONE-STOP SERVICE FROM THE DISPLAY/CONTROL SPECIALISTS

Complete Man-Machine Interface Line

Highly reliable, economically priced devices for every information display and
control need: computers and peripherals, industrial controls, communications,
test equipment, aircraft and missiles, navigation, guidance/control systems, con-
sumer products—TEC serves all, with over 15 years of proven performance.

Choose from a wide selection of body styles, terminal types, lens colors, mount-
ing options, operating ranges, switch types, plus other options such as RFI
shielding, waterproof units and engraved legends. Write for detailed specifications
on all products listed in this brochure.

Custom Designed Displays and Controls

And if what you need isn’t in our inventory we’ll custom build it for you at a
surprisingly low cost. TEC has over 8,000 special designs on file—both electrical
and mechanical—so let our innovative, problem-solving engineering staff help
you with your unique requirements.

24-Hour Shipment on Many Devices

One-day service on a variety of in-stock lamps, indicators, switches and
readouts—including our broad line of LED’s—for orders of 1 to 99. Ask for
"QUICK DRAW® Catalog No. 955.

DATA-SCREEN ™ TERMINALS

TEC designed, built and delivered its first alpha-
numeric CRT terminals in 1963. More than a
decade of experience serving countless businesses
and industries has given TEC invaluable knowledge
about interfacing CRT terminals with a host of
business, scientific and process control compu-
ters. . .and at competitive prices.

Today, TEC's Series 400 DATA--SCREEN Ter-
minals are available in 13 different models that
offer screen capacities from 960 to 1920 characters
and parallel, serial and teletypewriter replacement
interfaces. Full edit capabilities in many models,
plus buffered operation, allow off-line message
composition and editing.

For more information on Series 400 DATA--
SCREEN Terminals, write for 8-page, full-color
brochure No. 884.

¥
N

0 SR

MY

e 0

All devices shown approximately actual size, except where noted. Prices listed
are unit prices in quantities of 100 (unless stated otherwise), F.O.B. factory,
and represent the lowest-priced unit in a particular series. All prices and
specifications subject to change without notice.




LED INDICATORS, LAMPS, SWITCHES, SWITCH/INDICATORS & PANEL DISPLAYS

TEC—-LITE solid state, IC—compatible LED indicating devices feature high re-
liability and long life, coupled with high brightness and low power consumption.
Rugged units are also resistant to shock, vibration and extreme temperature
changes. For applicable models, Fresnel rings in lens distribute light for
maximum readability.

Items A through E are easily mounted, compact indicators that replace incan-
descent or neon cartridge lites in low current, solid state applications. All five
have the following common features: black or clear anodized aluminum body;
red or green LED; and internal resistor that adapts unit for 2 to 28 VDC
operation (L-1016 and L-1021) or 5 to 28 VDC (L-1010, L-1015 and L-1020).

A. L-1010 Series. Mounts in .290" hole on 1/2" centers in solderless car-
tridge holder or with Tinnerman clip (P/N 321212). .. ......... $1.25

B. L-1015 Series. As above, but with fiat top or spherical lens in red, green
i Or Clear. . . . . . . i e e e e e e e e e e e $1.30

C. L-1016 Series. Same as L-1015 above, but with .025" square Wire-
o wrap®terminals . . ... L. L., $1.35

~ D. L-1020 Series. Mounts in 5/16"” hole on 5/8" centers in holder (P/N
781058-2) or lead wire connectors. . . . . . . . . .. .. .. .... $1.65

- E. L-1021 Series. Similar to L-1020 above, but with turret lug terminals and
. flat top or spherical lens in red, green or clear. Mounts in 3/8" hole on
M/18" centers. . . . . . . ... e e $1.70

F. LS/LL Series. Direct replacements for flange-based T-1% incandescent or
neon lamps. Internal resistors adapt units for 5 to 28 VDC operation. Red
orgreen LED . .. ... ... .. ... .. ... $1.26

G. L-1022 Series. Indicator with red or green LED and aluminum body in
plack or clear anodized finish or optional irridite for RFI shielding. Operates
rth 2 to 28 VDC supply. Flat tosior spherical fens in red, green or clear.

ounts in 3/8" hole oﬁMﬁ"ﬁn Other finishes available on special
D e L AT e e S $1.90

ve, plus N.O. or N.C. switch
and life of 1 million operations
BRI (o o6 b e o o 0 $3.05

All devices with Aﬂ or yellow LED’s are available only with 5-volt
rating.

SSBL/SSIL Series. Subminiature devices with red, green or yellow LED
and red, green, yellow or clear lens. Anodized aluminum body in black
or clear. Mounts in 1/4" hole on 3/8" centers. SSBL has SPST N.O. D8
switch with contact rating of 100 mA @ 115 VAC and life of 1 million
operations at rated current; uses 5 VDC supply. SSIL is indicator only and
uses 5 to 28 VDC supply. SS8L. . . $3.70 SSIL. .. $2.70

L-1040 Series. Ultraminiature indicator with red LED and red or clear lens.
Uses 5 to 28 VDC supply. 8lack or clear anodized aluminum body. Mounts
in .170” hole on 300" centers . . . . ... ............. $2.65

L-1025 Series. Panel-mounted, molded plastic indicator is only 21/64"
long. Red diffusing LED appears black in “"off"* state. Mounts in 1/4"
hole with clip provided. . . . ... ................... $.70

L-1030/L-1031 Series. Compact, rugged plastic, PC8-mounted indicators
solder directly to board in 1/32” holes. L-1030 has same LED as L-1025
above. L-1031 has red, green or yellow LED and red, green, yellow or
clear lens. L-1030. . . $1.26  L-1031. . . $1.35

L-1050/L-1051 Series. Panel display assemblies consisting of LED’s mounted
in handsome chrome-finished bezels. Mounts easily with two-push-on clips
and protrudes a maximum of 1/2" behind panel. Red LED's appear black in
“‘off” state. L-1050 (shown) holds up to 10 LED’s; L-1051 holds up to 20
LED's. L-1050. . . $6.30 L-1051. . . $11.20



f D DIGITAL READOUTS

LED DISPLAYS

IC—~compatible readouts, controlled by DTL and TTL signal
levels, feature bright, sharply defined characters in eight
different sizes. Infinite life LED and solid state circuitry
afford ruggedness and high reliability—even under adverse
environmental conditions. All models have solid state,
7-segment decoder/driver and accept 1, 2, 4, 8 8CD inputs.
Units include lamp test, nondriven decimal point, and pro-
vision for automatic blanking of leading and/or trailing
edge zeros in a multidigit assembly.

s

A

Shown approx.
90% actual size

-~
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Readouts A, 8 and D are also available with memory option;
C is a hexadecimal display with an A-F character sequence
in addition to 0-9 and has a built-in memory. Memory for
all units has an IC buffer storage unit with four gated-latch
circuits and a common gate driver. One-line clear and set
feature reduces the number of input circuits required.

Input logic levels are O to 0.8 VDC for logic “0” and 2.5
to 5 VDC for logic "1*’. Supply is 5 VDC +5% @ 200 to
750 mA maximum, depending on model. Optional anodized
aluminum bezel in clear or black finish is available to enhance
pane! appearance. B8ezel includes red or neutral polarizing
filter and holds from 1 to 10 readouts. Character heights
for each series are listed below.

A. SSR-70. Height, .270"" . . . .. ... $14.65
B. SSR-59. Height, 300" . .. .. ... 10.60
SSR-71. Height, .334” . .. .. ... 14.50
Shown approx. 70% SSR-72. Height, 600" . . . .. ... 17.70
actual size (2° model) SSR-73. Height, .770” . . . .. ... 20.20
C. SSR-58. Height, 270" . . . .. ... 8.35
D. R-1001. Height, 1”. . .. ... ... 25.00
R-1002. Height, 2”. . ... .. ... 27.05 .
R-1003. Height, 3. . . .. .. ... 37.35 d
D

' )

L :
Shown approx. ‘
70% sctual size TRANSISTORIZED DISPLAYS b,

AND DECODER/DRIVER N 4

E. TSR-71 Series. 8right, high-contrast segmented readout is l P
clearly read even under sunlight conditions. Wide-angle, P
single-plane display uses RCA Numitron incandescent ’ WJ‘
tube controlled by |C—compatible logic. MSI/IC logic %Y
provides 8CD decoder/driver plus counter and buffer (
memory options. Driven decimal point or nonsignificant “/ y
zero blanking (or ripple blanking for intensity control} ;a’ !
are also offered. Input logic levels are 0 to 0.8 V for p ‘ ~1 »
logic 0" and 2 to 5 V for logic “1”’. Display tube has 4 \\.
7-bar matrix .610” high and minimum life of 100,000 S 1
hours. Mounts on 90" centers. . ... ...ccunn $16.85 o ‘V \"‘ b .

‘
F. TNR-70 Series. UL listed, ultracompact read- }
F out with rugged, low-power neon NIXIE®tube :

offers two logic level options and four logic

function options. Numeral display controlled

by signals as low as 2 volts. Accepts 1,2, 4,

8 8CD inputs and is available with memory

and/or decade counter. Characters are 610"

high. Mounts with just two screws on 1
P CONTEIS. o « v « v v o v o m v v n v $25.75
J

Shown approx.
50% actual size

G. TPD Series. Display driver with solid state
tamp control module designed for 1EE Series
10 and 120H high-brightness projection read-
outs. Controls 6, 12 or 28 VDC incandescent
tamps from logic levels as low as 1 mA. Other
lamp supply voltages can be accommodated on

special order. Also available as MTPD Series—

e 285,’5“20;‘;‘.’",’;; designed to operate from low-level outputs of

5 DTL and TTL IC modules. . ......... $41.25




TRANSISTOR CONTROLLED SWITCHES, INDICATORS & SWITCH/INDICATORS

TEC—the originator and patentee of transistorized indicators—continues to lead
the field in reliability, economy and variety. Our transistor controlled devices
offer design advantages by confining high voltages and currents to the indicator
and panel area. TEC—LITE transistorized units also eliminate the cost of designing,
assembling and testing external lamp control circuits by providing lamp control
logic within the indicator. All have aluminum bodies with black or clear anodized
finish, plus Fresnel lenses for greater visibility {except STCL). Other colors and
finishes—including irridite for RFI/EMI shielding—are available on special order.

A. TBL Series. Switch/indicator with permanently wired neon lamp and N. O.
or N. C. SPST or N. O. & N. C. SPDT momentary switch with contact rating of
100 mA @ 120 VAC. Lamp controlled by signals as low as 1.5 V. Red, amber,
white or clear lens. Mounts in 3/8' hole on 5/8” centers. . .......... $4.35

B. TIB/TIL Series. TIB is switch/indicator as above, but with replaceable incan-
descent lamp. TIL is indicator only. Both are controlled by signals as low as
3 mA. TiB. . . $6.60 TIL. .. $3.85

C. TML Series. An indicator with memory that turns on with signals as fow as
2 us @ 0.5 mA. Has replaceable incandescent lamp and 5 indicator-switch
options: no switch; N. O. SPST; N. C. SPST; N. O. & N. C. SPDT-DB; and
reset/press-test. Switch contact rating is 100 mA @ 120 VAC. Red, amber,
white or clear lens. Mounts in 3/8"” hole on 5/8” centers. . ......... $10.35

D. MTL Series. Miniature indicator with permanently wired neon lamp controlled
by signals as low as 1.5 V. Flat top or spherical lens in red, amber, white or
clear. Mounts in 3/8"” hole on 5/8" centers. . . .. ............ $2.50

E. STL Series. Subminiature indicator with permanently wired incandescent or
neon lamp controlled by signals as low as 1 mA. Red, amber, white or clear lens.
Mounts in 1/4" hole on 3/8" centers. . ... SRR TR $5.95

Devices A through E are also &’Illld)lxl @ IC—compatible units designed to
operate from the low-level outputs of DTL and TTL IC modules. Write for
Catalog No. 571, "Transistor Controlled Indicators and Readouts for Integrated
Circuits.” t :

F, STCL Series. Subminiature indicator with replaceable incandescent lamp car-
tridge that plugs into logig section.  Lamp is controlled by signals as low as
1.5 V and has flat top or spherical lens in translucent white, red, yellow or
green, Mountsin 1/4” holeon 3/8 centers. . .. ................. $4.65

G. MTLED Series. Indicator with long life, high brightness, red or green LED and
red, green or clear lens. Interfaces directly with DTL and TTL IC logic.
Ideal unit for airborne electronic systems and production/process equipment
subjected to extreme and continuous vibrations. Uses 5 VDC supply. Mounts

i 3/8" hole 0N |[5/8" CeNnters. . .. v v vttt i $3.05

H. SSTL Series. Subminiature version of MTLED above with same characteristics.
Red LED only with red or clear lens, but can accommeodate green or yellow LED
By édding external resistor. Mounts in 1/4°' hole on 3/8" centers. . . ... $4.45

T. L-1017 Series. Cdrtridge indicator with red origreen LED and flat top or spherical
lens in red, green or clear. Acts as 1 unit load on DTL or TTL circuit instead of
10—or the entire circyit output—as would e normal LED. Supply is 5 VDC.

“ T =—Mounts-n1290"" hola.._on 1/2'" centers with spring steel clip. .. ....... $2.30

Fud [}




CONVENTIONAL SWITCH/INDICATORS ...SWITCHES ...INDICATORS

Presented on these two pages are numerous devices that fill a variety of applica-
tions—from PCB-mounted switches for computers, amplifiers and tachometers
to lite power supplies that power up to 400 indicators. Except where noted,
all have aluminum bodies with black or clear anodized finish. Other colors
and finishes—including irridite for RFI/EMI shielding—are available on special
order. All indicators and switch/indicators are available with the following lens
colors, unless specified otherwise: transparent red, amber, and green; translucent
red and white; and clear. Other colors are available on special order.

A. PBL/PBS Series. PBL is alternate or momentary snap-action, SPDT switch/
indicator with three switch capacities—5 amp, 15 amp and 100 mA-—and
three replaceable lamp types: incandescent, neon or LED. PBS is switch
only. Switch contact rating is @ 115 VAC or 28 VDC, with minimum life of
100,000 cycles at full rated current. Mounts in 3/8" hole on 5/8" centers
(5 amp, 100 mA models) or 3/4” {15 amp). PBL. . .$3.65 PBS. . .$3.40

B. S-501 Series. Bounce free, buffered logic switch with momentary contact
eliminates bounce inherent in any mechanical switch. Also, low output im-
pedance of S-501 TTL buffer guarantees a much lower susceptibility to
noise spikes. With translucent black, red, green or white lens. Mounts in 3/8"
hole on 5/8" centers. Switch contact rating of 100 mA @ 115 VAC, with life
of 1 million operations at rated CUFrent . ...................... $5.45

C. RBL Series. Switch/indicator with replaceable incandescent or neon lamp is
available with a variety of options: 1 amp, 2.5 amp and 100 mA switch cap-
acities and four momentary contact switch types—N.O. SPST, N.O. DPST,
N.O. & N.C. and SPDT. Switch contact rating is @ 115 VAC, with switch
life of 1 million operations at rated current. Mounts in 3/8” hole on 5/8”
CONtErs & . » 2L o v h o o communm bt il cus? ma € BRI REN B b > $2.90

D. MBL/MBS Series. MBL is miniature switch/indicator with N.O. or N.C.
momentary contact, permanently wired incandescent or neon lamp and
standard lens colors stated above. MBS is switch only with N.O.,, N.C. or
N.O. & N.C. contact and transiucent black, red, orange or white lens.
Switch contact rating for both devices is 100 mA @ 115 VAC, with life of
1 million operations at rated current. Mounts in 3/8” hole on 9/16”
centers . MBL. . . $2.00 MBS. .. $1.45

E. MDL Series. Miniature indicator with permanently wired incandescent
or neon lamp and flat top or spherical lens. Mounts in 3/8” hole on
Of16° CENTErS: . . & P M- E @7 - § - "0 ORI EE o « B G 3mome o o o o o $.95

F. RDL Series. Indicator with replaceable incandescent or neon lamp in a
variety of models: front and rear mounting; with or without bezel; and
standard or wide diameter lens. Mounts in 3/8” hole on 9/16" centers or
15/32" hole on 11/16" centers . . . . . . . . . . o o v e v 0 0o $1.50

G. PTL Series. Indicator with replaceable incandescent or neon lamp and
press-to-test feature—capability to test indicator lamp independent of external
indicator circuit signals. Mounts in 3/8" hole on 9/16" centers. .. ... $2.60

H. S-105 Series. Combines attractive panel appearance and large pushbutton
surface with a variety of TEC—LITE indicators and switch/indicators—eight
different models with various operating ranges and switch/terminal options.
Fingertip grip affords easy removal of lens assembly for lamp replacement.
Black cellulose acetate butyrate body. Easy snap-in mounting in=786" x
882" hole Oon 1 €eNErs . . . . . o . o v v v v bmne e e s $3.50




| ...LITE POWER SUPPLY ...LAMPS & DISPLAYS i

A. FML Series. Miniature front-mounting indicator with permanently wired
incandescent or neon lamp is ideal where rear panel access is limited.
Flexible nylon collet type body slides into panel mounting hole from the
front and is locked firmly in place by slip-in lens. Flat top or spherical
lens in transparent red, amber, and white; clear; and translucent white.
Mounts in 3/8" hole on 1/2” centers. . . . .. ... ........ 3$.80

B. SBL/SBS/SIL Series. Space-saving subminiature devices. SBL is switch/
indicator with permanently wired incandescent lamp and SPST-N.O.-DB
momentary switch. SBS is switch only with N.O. momentary contact. A
Switch contact rating for both is 100 mA @ 115 VAC, with life of 1 million
operations at rated current. SIL is indicator only. All mount in 1/4”
hole on 3/8" centers. SBL...$3.76 SBS...$1.25 SIL... $2.25 v

C. S3L Series. Tri-lite indicator offers three information display capabilities .
in one unit—three permanently wired incandescent lamps with red, amber
and green filters are contained in this subminiature device for use in aircraft
panels, EDP equipment, process control consoles, and instruments. Available kl.-'
with clear lens only. Mounts in 1/4” hole on 3/8" centers. .. .... . $6.50

D. L-1003 Series. Low-priced tri-lite indicator with same features as S3L. Clear
flat top or spherical lens. Mounts in .290” hole on 1/2” centers. .. ... $4.60

E. S-1040 Series. Ultraminiature switch for use with computer consoles and
computer maintenance, test equipment, etc. Momentary N.O., N.C., or -
N.O. & N.C. contact with rating of 100 mA @ 28 VAC and life of 1 million
operations at rated current. Lens available in white, red, orange, blue, R
vellow, green and black. Mounts in .170" hole on .300" centers. . ... $1.70 4

F. MCL Series. Exceptionally low-priced miniature indicator with permanently
wired incandescent or neon lamp and round or square lens. Economical, )
single-unit plastic lens and body in transparent red, amber and white; trans-
lucent white; and clear. Mounts in 5/16” hole on 1/2* centers. . . . . $.20

-

G. RCL Series. Low-cost cartridge lite with réplaceable incandescent or neon
lamp and choice of three lens styles. Mounts in solderless cartridge hoiders
E or Tinnerman clip listed below or lead wire connectors. . . . . ... .. $.85

H. SCL Series. Subminiature cartridge lite with permanently wired incandes-
cent lamp. One-piece, molded polycarbonate body and square or round lens
in transiucent white, red, green or yellow. Plugs into STCL Series or holder

(TEC P/N 981364) which solders directly to PCB. . .. ........ $1.45
I. SDL Series. Supersmall indiewtor with permanently wired incandescent
lamp mounts on 1/ 'f 5. Ideal for small information display panels
and displays requmnd dications. Available with connector hookup
(as shown) or 6" wh < $2.10

5

J. S:1001 Series. . C.Qmmﬁﬂﬁ maintained selector switch for CRT terminals,

computers, stereo amplifiers, tachometers--virtually any application requiring

e A-position.switch.maunted .on a pnnted circuit board. Detented for posi-

{ ] tive stop and rgtention, with Jj ing 25,000 operations. Current rating
[] .of 50 mA @.30 VDC. Pla { :

RCLH Son- cmmlgo Holdom The make mounting and hookup
- aster and- mfor MCL ahd RCL § bve and L-1010, L-1015 and
- L7020 Series on LED page. The R ) and RCLH-2 (L) are for

founting flites o panels and attach f2oM'the f@ar. Part number 781402 (M)
fs a pus77tr connecﬁi for sold ring 10 printed circuit boards, and part

numbers ‘JQEB {N), 781058-1_(0) and 781058-2 (P) are connectors for

N 4 panefmoun’iad lhes ....... SN . ... $.75 Shown approx.
" AT E — 30% actual size

. LPS Series. Light, compact and inexpensive, this unit provides a high quality,
highly reliable power source for transistorized and conventional neon
indicators and readouts—up to 400! A solid state, unregulated choke input
supply, the LPS is designed to provide supply and bias voltages and operates
from a nominal line input of 115 VAC, 60 to 400 Hz. Device is 3.50"
high, 3.62" wide and 5.75"” deep and can be placed in any convenient
location. Requires no adjustment once installed. . . (1049 qty.) $57.80

Lamps and Displays. For your convenience, TEC makes available a variety of
incandescent, neon and LED lamps—-plus LED displays—at economical prices.
Incandescents range in price from $.33 to $.83; neons are $.10; LED's, $.40 to
$1.60; and LED displays, $6.65 to $16.85. Handling charge of $5 for orders
under $25. Send for “QUICK DRAW" Catalog No. 955 for complete listing.



DATA-LINE DISPLAY MODULES

Here is a versatile system that combines switches, indicators and
message displays in an in-line modular package that complements our
basic DATAPANEL Display System design. Gives designers a new,
completely modular information display device for computers, indus-
trial contro!l and guidance systems, peripheral equipment, etc.

Modular in-line design permits intermixing of message display, incan-
descent and neon functions. Function options may be arranged in any
sequence on .7°° centers in an extruded aluminum frame that is avail-
able in lengths to 4 feet. The frame forms the front bezel and
provides panel mounting hardware. All lamps are replaceable from
either the front or rear of panel. Modules can also be gang-mounted,
as shown in the illustration at left.

A typical DATA—LINE Display Module with five switch/indicators,
lamps and engraved legends is only $15.75 in quantities of 50.

DATA-MONITOR™ANNUNCIATOR SYSTEMS

A natural extension of our DATAsPANEL Display Systems, these
systems provide high-density alarm displays at 1/3 the cost and 1/9

- the space of conventional annunciators. Solid state memory logic
insures indication of passing alarms. Models range from simple visual
indications of off-normal points to audible flashing alarm. All models
include lamp test feature at no extra cost.

Compact device is only 6-1/2° high by 11" wide, including handsome
anodized aluminum bezel that accommodates up to 10 printed circuit
cards. Standardized cards contain 10 lamps (for redundancy) and
logic control; supervised model has 20 lamps per card. For those units
with audible flashing alarm, operator response to the problem turns off
audible alarm; however, indicator remains on until off-normal condition
is corrected.

A DATA—-MONITOR Annunciator System with 5-point card and visual
indication only is priced as low as $145.

DATA—-SCREEN™ DATA*PANEL®, DATA-MONITOR™ TEC, Incorporated;
NIXIE ®, Burroughs Corp.; Wire-Wrap ® , Gardner-Denver Co. TEC—LITE

indicating devices are protected by one or more of the following patents: e 9800 NORTH ORACLE ROAD
United States, 2,985,874, 3,041,499, and 3,116,480; Australia, 244,756; TUCSON, ARIZONA USA 85704
Belgium, 604,246 and 637,379; Canada, 686,506 and 720,273; France, (602) 297-1111
1,291,911 and 1,365,693; Germany, 1,175,778; Great Britian, 978,436 and TWX 910-952-1377
1,003,994; ltaly, 647,414 and 699,382, Switzerland, 376,541 and 392,687. INCORPORATED

986 9-73 Printed in U.S.A.



Turn to page 7 Important? Sure...

By the time the office copy of
ELECTRONICS dets to you, there's
nothing left of page 7. It happens.
Too often.

How often has ELECTRONICS
wound up on your desk dog-eared

and abused, with articles clipped out

and ripped out? Or days, even
weeks late?
How often has ELECTRONICS

<« Circle 24 on reader service card

negver even made it 10 your desk?
You should be getting your copy
of ELECTRONICS right off the press.
Ygu need it. Because it's important
to[stay on top of what's happening
in/your field. And ELECTRONICS s
on top. ELECTRONICS s the Source.
it’ls packed with up-to-date info,
the breaking news of the electronic
rndustries in the U.S. and worldwide.

You can get ELECTRONICS where
you can find the time to read it—at
home. Go to the Source, today. Fill
out the subscription card enclosed
in this issue, and send it off

Electronics »;
IS THE SOURCE. i*flfl




FUJITSU Guality on Sale in
Miniature Relays 153V & 473V series
and High-power Relays 2208&230 series

- Fujitst 's 153V &

FUJITSU 473V relay series

are miniature, reli-

able, versatile and fully com-

patible with all standard-use
relays.

The 473V relay series is espe-

Fujitsu’'s 220 & 230 relay se-
ries low in cost and small size
for their contact rating, have
been newly developed for use
at high-power levels.

220 Series — 230V AC 15A
230 Series — 100V AC 8A

cially reliable, employing twin

contacts.
[ e — | " Contact T 1
Relays Contact Rgtina Rated Pick-up Operate Release Initial Dielectr Remarks
Form (R % Voltage  Current Time Time Contact Withstanding
LoeaS(‘!s) e | (Voltage) Resistance Voltage
153V DPDT 100v DCO0.3A 6 5 150m 500V AC |
}ggg 4PDT 1100V AC1A  48vDC | §gmaDC 10mS 8~15mS  max. {1 min) [
I i 150m2max. (for —
473V OPDT 30VNCIA | (. 6~ general purpose) | 500V AC Twin ‘
4PDT 100V DCO.3A 10mS(DC})| 6mS i ¢
| a7av 6PDT 18V AGTA | 100VDC 130mADC (5f(;r:1|?wn}2:é” {1 min) contées J
~ 0.8 x 25mS(DC) ‘
2Por | AC100vV  100VDC | (Rgeq | max. O 0ms  150mn 1500V AC |
FRL 233 4PDT | gy D a pax o @ 150 ,
6 PDT 500v AC  Voltage) mOaf;‘ {1 min) .
AC 230V 12~ Io.sx(na)redCTfsmS(DC)
100V DC 1Voltage), DC|max. 2000V AC
FRL 223 | 4PDT | 15A 24~ 0 BEx(Raterd| 30ms(ACH Fow> | 1B (1 min)
) 200V AC |Voltage), AC|max L 1
473V 153V Plug-in with Socket FRL 233 Solder Terminal/Plug-in with Socket
474V 155V Printed Circuit Board : .
FR | I/ .
| 166V Stud-screw/Solder Terminal L 223 Solder Terminal/Plug-in with Socket J

(’ 6 Head Qtfice: 6-1, Marunoucht 2.chome, Chiyoda-ku, Tokyo 100, Japan Telex: J22833
munications and ectronic Nc)’f’ York Office: 680 Fitth Avenue, New York, N.Y, 10019, U.S.A. Phone: {212) 265.5360
it / 3 Fujitsu California Inc.. 1135 East Janis Street, Carson, California 90746, US.A. Phone: {213) 636-0858,(213) 537-8930

FUJ , TSU L , M , TE” l For furthur information, please contact B - ET . ~;

Marunouchi, Tokyo, Japan }

MAi{ PRODUCTS o Telephone Exchange Equipment O Carrier Transmission Equipment 0 Radio Communication Equipment 01 Space Electronics Systems O Electronic
Computers & Peripheral Equipment (FACOM) O Telegraph & Data Commuaication Equipment (1 Remote Control & Telemetering Equipment (O Electronic Components
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Siemens attention
to quality

is almo: t{ fanatlcal.

Advanced components
is what it means to you.
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SIEMENS

Quality all the way. The advanced components
you buy from Siemens are the result of our almost
fanatical attention to quality. And that goes for the
selection of raw materials all the way to production
supervision and final product testing.

Investment in the future. For many years

“'Siémens has embarked on large-scale investment

programs to cope with the demand for more
components. We re constantly looking for new
ways to eliminate order backiogs. without sacrificing
product quality.

Research and development. Siemens spends
overone million dollars every day on R & D. much
of it in the component field. It's no wonder, then,
that 90% of the.components we offer today were
unknown 10 years ago.

Wide product spectrum. Last year Siemens
produced over 700 million components in more
than 50,000 different shapes and sizes. These
Included capacitors, ferrites, transistors, diodes
and microwave tubes. Plus a large variety of relays
and surge voltage protectors.

Siemens Corporation, 186 Wood Avenue South,
Iselin, New Jersey 08830. (201) 494-1000.

Capacitors



How can you resist

a 400% improvement
in feedback stability ?

PERCENT OF CHANGHE /S —m

-

TIME

So beautifully done?

With DIVIDER-MOX resistors, the effects of T-C matching, V-C,
self-generated heat, and other control variables are minimized
by a unique manufacturing process.

Precision is 9% allowable change over operating temperature
range; DIVIDER-MOX resistors give 0.5% stability at 10%
power dissipation over a temperature range of —55° to 125°C.

And, along with precision and stability you also get size ad-
vantages as well . . . DIVIDER-MOX resistors are about 14, as
large as the equivalent resistance carbon film.

Resistance ranges available from 25K to 2000 Megs with
maximum power ratings up to 10W at 30kV. Customers may
specify divider ratios in the range of 300:1 to 10,000:1.

Victoreen..where else canyou get so
many accurate ohms foryour money:

VICTOREEN INSTRUMENT DIVISION
VLN Corporation
10101 Woodland Avenue

Cleveland, Ohio 44104 VICTOREEN

30 Circle 30 on reader service card

Meetings

International Conference on Engi-
neering in the Ocean Environment:
IEEE, Washington Plaza, Seattle,
Sept. 25-28.

Semicon East: SEMI, Holiday Inn
and Nassau Coliseum, Westbury,
N.Y,, Oct. 2-4.

International Exhibition of Indus-
trial Electronics (Elettronica 2): Tu-
rin, Italy, Sept. 29-Oct. 8.

Engineering in Medicine and Biol-
ogy: AEMB, Hotel Leamington, Min-
neapolis, Sept. 30-Oct. 4.

Symposium on Semiconductor
Memory Testing: IEEE, Rickshaw
Inn, Cherry Hill, N.J,, Oct. 2-3.

National Electronics Conference:
IEEE, Regency Hyatt O’Hare Hotel,
Chicago, Oct. 8-10.

Optical Society of America Annual
Meeting: 0SA, Holiday Inn—Down-
town, Rochester, N.Y., Oct. 9-12.

International Telemetering Confer-
ence/USA: ITC, Sheraton Northwest,
Washington, D.C,, Oct. 9-11.

Instrumentation-Automation Con-
ference: ISA, Astrohall, Houston,
Oct. 15-18.

Canadian Computer Show and Con-
ference: cIps, Exhibition Park, To-
ronto, Oct. 16-18.

American Society for Information
Science Annual Meeting: Asis, Hil-
ton, Los Angeles, Oct. 21-25.

Connector Symposium: Connector
Study Group, Cherry Hill Inn,
Cherry Hill, N.J,, Oct. 24-25.

Northeast Electronics Research &
Engineering Meeting (NEREM):
IEEE, Boston, Nov. 6-8.

Conference on Magnetism and Mag-
netic Materials: AIP, IEEE, Statler-
Hilton, Boston, Nov. 13-16.

National Telecommunications Con-

ference: IEEE, Hyatt Regency Hotel,
Atlanta, Nov. 26-28.

Electronics/September 13, 1973



EMI FILTER

CAPITAL OF THE WORLD

FROM CERAMIC PO‘WDER TO MIL-APPROVED TEST LAB...
ERIE HAS IT ALL, UNDER ONE ROOF

Only one company can deliver your total EMI Ceramic Filter needs . . . ERIE. We've been
applying sophisticated ¢ sramic and related technologies to developing superior filters for

35 years. Today ERIE has, by far, the broadest line of subminiature EMI Filters in the world.
From tiny high frequency filters to broad band filters to custom filter assemblies, ERIE offers
the ultimate in quality. And you get single-source responsibility too, for we build the
complete filter in a plan}devoted exclusively to the design and manufacture of EMI Filters.
So come to ERIE for youjfiltcr needs. We'll put ateam to work on your particular application.
Aerospace. Communicalions. Avionics. Industrial Equipment. Whatever the market, we can

help eliminate clectromfgnctic "noise’” and emissions. In the meantime, write for our
complete catalog . . . EMI Filters or call 613/392-2581.

ERIE TECHNOLOGICAL PRODUCTS, INC. IEER.I
Erie, Pennsylvania 16512
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It’s flexible

Basic units are the 5403 three-
plug-in Mainframe, D40 Display
Module, 5A48 Dual-Trace Amplifier
and 5842 Delayed Sweep Time
Base. The 5403/D40/5A48/5B42
gives you 60 MHz bandwidth at
5mV /div sensitivity (1 mV/div at
25 MHz) and magnified sweeps to
10 ns/div. Two 60 MHz 5A48s may
be paired for four-trace displays.
The 5A48 has 5 display modes
(Channel 1, Channel 2, Added,
Alternate, and Chopped). This
performance is offered in an easy
to move or carry 29 Ib. package.
Fifteen other plug-ins (w/o CRT
READOUT) give outstanding
versatility, including: simple

to use, dual-trace DC to 1 GHz
bandwidth, delayed sweep
sampler and sweeps to 1ns/div;
high-gain differential amplifier
with 10 & V/div sensitivity and
100k:1 CMRR for low-amplitude,
low-frequency applications;
differential comparator amplifier
(accuracy to 0.20%) and CMRR
of 10k:1; four-trace 1 MHz
amplifiers offering up to eight
traces; curve tracer for displaying
semi-conductor characteristic
curves.

3 excellent reasons
for you to investigate

the new TEKTRONIX
60MH; Oscilloscope

Easy to operate

The 5400 has it with a large (612")
bright CRT, pushbutton functions,
beam finder, and color coded
control panels making the
operator’s job straightforward.
Optional CRT READOUT further
enhances ease of operation.
Added operator speed, perception
and convenience advantages are
realized with the CRT READOUT
as it actively displays measure-
ment parameters. Plus, a unique,
programmable CRT READOUT
offers the ability to identify tests
and note conditions on the dis-
play. Easy determination of con-
trol display has been brought
together in one highly visible area.

For a demonstration circle 32 on reader service card
Circle 33 on reader service card

Low cost

At $2200 ($1850 w/o0 CRT READ-
OUT) the 5403/D40/5A48/5B42 is
a very low priced 60 MHz, dual-
trace, delayed sweep oscillo-
scope. Integrated circuits used
wherever practical help keep
reliability up and costs down.
Maintenance costs are also low
with Tektronix modular construc-
tion, fewer calibration points and
ready access to circuits. CRT
READOUT of plug-in parameters
has never before been available
at this price. The 5400 oscillo-
scope series provides versatility
and excellent measurement value,
with more on the way.

Quick, non-ambiguous
measurement information
at a glance.
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For complete details, mail to:

Tektronix, Inc. (Europe: Tektronix, Ltd., P.O. Box 36,
P.O. Box 500, Dept. 301 St. Peters Port, Guernsey, C.I., U.K.)
B t 7005

Expect eaverton, OR 970

new things from T EKTRONIDC

committed lo
technical excellence

Name
Company
Address
City

Telephone
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If youre really %
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Stable Trimmers
. Small Duals

V=

K . Rugged Pots

R
f =0

:"

serious about cost,
be serious about quality.

Type FD trimmer. Type GD pot. Ideal
variable resistors for CATV attenu-
ators. Or any Bridged-T or L pad
application requiring minimum size,
stability and long life in severe en-
vironments. Exclusive hot-molded
composition resistance elements
permit peak set-ability. Diameter 1/2

Actual Size

inch (12,70 mm). Immersion-sealed
(can be potted). Standard resistance
values from 100 ohms to 5 megs and
many popular impedance values.
Single turn. For complete technical
details request Publigation 5231 (FD
trimmer), Publication 5213 (GD po-
tentiometer), Publication 5221 (FD/

\ieit

GD attenuators). Allen-Bradley Elec-
tronics Division, 1201 South Second
Street, Milwaukee, Wisconsin 53204.
Export: Bloomfield, New Jersey
07003. Canada: Allen-Bradley Cana-
da Limited, Cambridge, Ontario
United Kingdom: Jarrow, County
Durham NE32 3EN

Allen-Bradley

Milwaukee, Wisconsin 53204
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National’s digital
clock chips set
to drive displays

4,096-bit RAM
readied by Mostek
in 16-pin DIP

Macrodata’s Mow
to exploit patent
on memory testers

I2L looks like
logic of the future

Electronics/September 13, 1973

Electronics newsletter

In a few months, National Semiconductor Corp. expects to introduce
an MOs LsI digital clock chip that will directly drive high-voltage, gas-
discharge panel displays, eliminating interface circuits that usually
couple MOS chips to these displays [Electronics, March 1, p.97].

Gene Carter, National’s IC marketing manager, says a second version
of the design will directly drive light-emitting-diode displays. Although
standard MOS outputs can drive LEDs, Carter says interfaces have been
required to control display brilliance. National and other firms already
make chips that drive liquid-crystal displays directly [Electronics, Jan.
31, 1972, p.66).

National has been showing customers a model of a clock with a lig-
uid-crystal display, arousing speculation the company intends to pro-
duce LCD displays.

Memory-system designers awaiting 4,096-bit RAMs for high packing
density now have a package choice that can save them board space.
Adding to the already available 22-pin products, Mostek Corp. is
sampling a 16-pin version of its 4,096-bit product. Sources at the Dallas-
based MOS house confirm that their 22-pin model, which had been
scheduled for first-quarter 1974 introduction, has been shelved to allow
the firm to announce the smaller package by year-end.

Besides a 2-to-1 density advantage over 22-pin packages, the 16-pin
RAM also has the potential for a lower price because of reduced pack-
aging and bonding costs, Mostek sources say. Both 16- and 22-pin ver-
sions are of the single-transistor contactless-cell design [Electronics,
Dec. 18, 1972, p.30], are fully TTL-compatible, including clocks, and
have access times in the 300-nanosecond range. The 22-pin model will
be easier to use because multiplexed addresses on the 16-pin version
will require two external clocks. However, the two clocks and multi-
plexed addresses permit a higher speed page mode, offering half the
random access cycle time, or about 150 ns.

Since Macrodata Corp. has received a patent covering the basic tech-
niques used in memory testing, company founder and president Wil-
liam C.W. Mow has decided to “protect his interest” in the field. Mow
says that competitors in memory-test equipment are violating the pat-
ent, and he intends to make them either pay royalties or stop manufac-
turing. He adds that Macrodata won’t be unreasonable, but he hopes to
use legal leverage to recover part of the money the company has in-
vested in the technology.

The bipolar LsI of the future is emerging from a number of major
semiconductor laboratories. It is called integrated-injection logic, or
I2L, by some and merged transistor logic, or MTL, by others. The new
circuit technique is potentially capable of putting 1,000 gates or more
on a single logic chip or 4,000 to 8,000 bits of random-access memory on
a single memory chip. This development could have as great an impact
in the way bipolar logic and memory circuits will bg built in the 1970s
as DTL and TTL had in the 1960s.

35
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Typewriters format
corrected data for
communication nets

Heath does it
itself in the
auto test market

Electronics newsletter

Although there are different versions of I:L, they all use carriers in-
jected directly into the switching transistor. In one version, comple-
mentary transistors are merged by tying the collectors of all npn units
to a common potential. In this structure, the pnp transistor represents
the emitter, the common region represents the base, and the npn tran-
sistor represents the collector. Significantly, the technique reduces the
process complexity to that of a single planar transistor.

The technique is extraordinarily versatile. Already N.V. Philips, of
Eindhoven, has built experimental digital-voltmeter chips containing a
four-decade counter and seven-segment decoder, ROM stores, shift reg-
isters, control-logic for calculators, frequency dividers for electronic or-
gans, and hammer-driver circuits. IBM in Germany is known to be
working on logic and memory circuits.

Because of its very low speed-power product, (0.2 picojoule) others
are applying I:L to watch and calculator chips. Intel has quietly intro-
duced the first 12L-type memory product—a 256-bit 1L RAM that is re-
placing its conventionally built T:L RAM, introduced last year. TI and
Fairchild are working on the technique for a variety of applications. Us-
ing an I2L circuit structure with an oxide-isolation technique, such as
Isoplanar, could yield logic chips that are orders of magnitude denser,
as well as faster and cheaper than any bipolar chips made today.

Word-processing typewriters, which automatically type out edited in-
formation usually stored on magnetic cards or tape, are now taking on
the characteristics of a communications terminal. Redactron Corp,,
Hauppauge, N.Y., has introduced new communicating typewriters,
which can format data so the typewriters can feed error-corrected infor-
mation over phone lines and directly into teletypewriter lines from one
office to another. And the time-consuming step of retyping messages
for teletypewriter networks—a step which may also introduce errors—is
eliminated.

Applications described by Redactron for the typewriters include
desk-to-desk transmission of correspondence and reports, as well as on-
line interactive operation with computers. Speeds range as high as
2,400 bits per second. The equipment is compatible with EBCDIC, ASCII
and Baudot codes. The word-processing system is priced at $7,200, in-
cluding a modem, or rental starts at $235 a month.

Recognizing the coming explosion in automotive electronics, the Heath
Co. has decided to get into the service end of the business with a new
line of assembled automotive test gear. Spurred by a request from the
Pontiac division of General Motors, Heath developed an analyzer for
solid-state voltage regulators. Pontiac has classified it an “essential
tool,” requiring the $119.95 instrument in all authorized service centers.

To get a running start at the market, the Benton Harbor, Mich., kit
maker will first begin selling assembled versions of its auto equip-
ment—including engine and ignition analyzers—at prices ranging from
25% to 40% more than the kits. But to take on Sun Electric Co.. the in-
dustry’s giant, Heath plans to add products to the assembled line that
may not appear in kit form. Gear being considered includes 12-in. igni-
tion scopes, digital tachometers, exhaust analyzers, and complete auto
diagnostic centers.
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Power Darlington circuits

hing you've always wanted to know
to design for higher speed, lower

bh gain in less space. Major applications
g circuits, power supplies and linear
plications are illustrated below.

REGULATOR

IS@re optimized for switching-regulator service
with very fast switching, very low Vce say and high current gain. In this circuit,
the full load efficiency can be better than 95%.
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PUSH-PULL INVERTER

The high current gain of the Unitrode Darlington allows it to be driven
directly from a logic-level multivibrator. The low VCE ay not only raises
efficiency, but indirectly reduces the magnetizing inductance requirement
of the transformer. At 10KHz and full load, the circuit attains an inversion
efficiency of approximately 90%.

+12Vo-9g-
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DRIVE CHCUIT NVERTER

HIGH SPEED SWITCH FOR INDUCTIVE LOADS

Used with loads such as solenoids, phase shifters and small DC motors,
this circuit is not only a switch, but (in the ON state)a constant current
source which can drive an inductive load to its steady-state current in less
than the time constant of the load itself.

MOTOR CONTROLLER

Unitrode Power Darlingtons are most suited for applications where high-
speed jogging, fast dynamic braking or high slew rates are required,
and conventional power transistors will not satisfy the highest
speed requirements.

% .
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Y
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In all applications presented, the circuits have been proven with
Unitrode’s U2T Series Power Darlingtons in both NPN and PNP
types—from 2 to 20 amps, 60 to 150 volts in TO-33, 3 pin TO-66
and 3 pin TO-3 packages. 100 quantity prices for the series range
from $1.25 for 5A, 60V devices to $5.40 for 20A, 150V types.
Unitrode Corporation, Dept.16Y , 580 Pleasant Street, Watertown,
Mass. 02172 Tel. (617) 926-0404

Use the Reader Service Card for your free copy of the new Power
Darlington Application Booklet.

mmm U N T RO D E quality takes the worry out of paying less.

Unitrode Franchised Distributors: ARIZ., Phoenix, KIERULFF (602) 273-7331; CAL., Los Angeles, KIERULFF (213) 685-5511, Palo Afto, KIERULFF (415) 968-6292, San Diego, KIERULFF
(714) 278-2112; CANADA, Toronto, SCHWEBER (416) 925-2471; COLD., Derwer, KIERULFF (303) 343-7090; FLA,, Hollywood, SCHWEBER (305) 927-0511; GA., Atlanta, SCHWEBER (404)
449-9170; ILL, Elk Grove, SCHWEBER (312) 593-2740; MD., Rockville, SCHWEBER (301) 881-2970, Baltimore, TECHNICO (301) 828-6416; MASS., Waltham, SCHWEBER (617) 890-8484;
MICH., Troy, SCHWEBER (313) 583-9242; N.J., Somerset, SCHWEBER (201) 463-6008; N.M., Albuquerque, KIERULFF (505) 272-1055; N.Y., Rochester, SCHWEBER (716) 328-4180, West-
bury, SCHWEBER (516) 334-7474; N.C., Raleigh, SCHWEBER (919) 832-8881; OHIO, Beachwood, SCHWEBER (216) 464-2790; TEX., Garland, KIERULFF (214) 271-2471, Dallas,
HAMILTON-AVNET (214) 638-2850, Houston, HAMILTON-AVNET (713) 526-4661, Houston, LENERT (713) 225-1465; UTAH, Sait Lake City, ALTA ELECTRONICS (801) 486-7227; WASH.,

Seattle, KIERULFF (206) 763-1550.
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All 191 flavors of RESNET™
DIPs offer system compatibility
because we use the same packages
you use for 1.C.s; plus you get
ceramic dependability at plastic
prices.

Whether you're inserting resistors
automatically or by hand — call
your local Beckman/Helipot
representative and ask how you
can save money using RESNET
DIPs. He stocks locally for
immediate delivery.

If you need immediate
technical literature or the tele-
phone number of your local
Beckman/Helipot representa-
tive, call H.E.L.P. (Helipot
Express Literature Phone)
toll-free (800) 437-4677.
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898-1 (15 resistors)
Price {1,000-4,999) $.85

898-3 (8 resistors)
Price (1,000-4,999) 8.76

STANDARD RESISTANCE VALUES
(£2% or £202)

62° 110 330 1.0K 22K 6.0K 156.0K
68 150 470 1.6K 33K 6.8K 22.0K

100 220 680 2.0Kt 47K 10.0K

*Standard in 898-3 only.
+Standard in 898-1 only.

Circle 38 on reader service card

899-1 {13 resistors)

Price (1,000-4,999) $.81

899-3 (7 resistors)

Price (1,000-4,999) $.72
STANDARD RESISTANCE VALUES

(2% o0r £201)

22 62 180
24 68 200
27 % 220
30 82 240
33 91 270
36 100 300
39 110 330
43 120 360
47 130 390
51 150 430
56 160 470

560
620
680
750
820
910
1.0K
11K
1.2K
1.3K

1.5K
1.6K

4.3K
4.7K
5.1K

HELIPOT DIVISION
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898-5-R220/330
Pulse squaring TTL terminator.
Price (1,000-4,999) $1.45

wEOELE
P
G idah i
-
899-5-R220/330

Pulse aquaring TTL terminator.
Price {1,000-4,999) $1.35

899-19

DIP interface network providing resistors
for uAT11 core sense amplifier configuration.
Price (1,000-4,999) $1.18

899-40

DIP network provides six line terminators
and the threshold setting divider for the Intel
3208A sense amplifier.

Price (1,000-4,999) $1.35
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Significant developments in technology and business

SOS array

handles logic
and acts as ROM

Rockwell's programed

logic array operates

at 15 MHz and has a
4-million-bit storage capacity

Silicon-on-sapphire technology
should receive a significant boost
from a new SOS programable logic
array—or PLA—that can replace up
to 400 eight-gate TTL ICs, yet oper-
ate at a speedy 15 megahertz. The
new part is similar to some memory
parts on the market—it can operate
as storage equal to a 4-million-bit
ROM—but it is designed to imple-
ment logic equations.

The array is made by Rockwell
Microelectronics, which holds pat-
ents on the SOS process and devices.
The Anaheim, Calif,, company has
been making an sOs 5,000-diode
read-only memory. The only other
company with announced SOS prod-
ucts is Inselek, Corp. with memories
and C-MOS logic. Inselek has a tech-
nology license from Rockwell, and
the two firms have just announced a
second-source agreement, one that
will become more significant when
Rockwell announces its 60-nanose-
cond, 1,024-bit random-access
memory late this year (see p.35).

Rockwell’s new SOS PLA has 128
rows in 46 columns, so arranged
that each row is effectively an AND
gate of 45 potential input terms. It
can implement logic equations di-
rectly, unlike a read-only memory,
which simply stores all possible val-
ues of the variables. This greatly in-
creases the amount of data or con-
trol logic that can be stored. For
example, the SOS PLA can be used to
compute the value of a function of
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22 variables expressed as the sum of
up to 128 products. A TTL version
would require the 400 ICs men-
tioned, plus a power requirement of
far more than the 300 milliwatts dis-
sipated by the PLA.

PLA acceptance. The new part,
like the earlier Rockwell ROM, is a
diode array. ROMs and PLAs, imple-
mented in MOS, use transistors for
storage, but in the SOS technology,
diodes are simpler to build, are
smaller, and have equivalent or bet-
ter performance. The earlier ROM
has found relatively limited use, but
Robert Koppel, manager of
memory marketing at Rockwell, ex-
pects the new part to be much more
widely accepted. “We’re looking for
wide application in the next year or
two. I think it will play a major part
in helping the PLA concept find ac-
ceptance. The device has much
more significant capacity and is bet-
ter packaged than the earlier part.”

Koppel sees the broadest use of

the PLA in mechanizing general con-
trol-logic equations in digital sys-
tems, such as computers and test in-
strumentation. A PLA approach
based on conventional silicon-gate
MOS was used in the Computer Au-
tomation under-$1,000 Naked Mini
16/Ls1 to greatly reduce internal
program storage. [Electronics, June
7, p. 109]. The Rockwell part is
much faster than typical MOS, how-
ever. The Computer Automation
mini is significantly slower than con-
ventional bipolar minicomputers, a
handicap with conventional MOS
compared to MOS devices on sap-
phire.

The PLA can also generate com-
plex and exotic characters, such as
Japanese symbols. In this appli-
cation, the PLA stores the equations
for all the lines displayed, whereas a
conventional ROM approach must
store all the spaces as well as the
displayed areas.

A PLA can be considered a special

PLA chip. Rockwell's SOS programable logic array contains 128 AND gates, each of 45 po-
tential input terms. The actual circuit is at left, and magnification (below) is 30 X .
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case of a read-only memory with
added addressing and decoding. In
this form, the PLA can also function
as a variable-word-length 4,096-bit
ROM exhibiting bipolar speeds. (A
ROM implementation would require
off-chip addressing, decoding, and
sensing, probably with TTL parts; in
PLA use, this is not necessary.)

Koppel mentions that there is
considerable demand for a 1,024-
word-by-4-bit ROM using the fast
sos technology, and the company is
considering developing a version of
the sOs PLA with on-chip addressing
and decoding that would be more
complex than the present array.

For small quantities of PLAs,
Rockwell uses punched cards sup-
plied by the user to control a laser
encoding machine. For larger quan-
tities, the same cards generate a
mask pattern. The SOS PLAs, in 48-
lead ceramic DIPs, cost about $32 in
quantities over 100. O

~ Solidstate

‘Pad relocation’
revived at Hughes

LSl circuits using a full silicon wafer
may have been abandoned by oth-
ers in the semiconductor industry,
but that hasn’t deterred Hughes Air-
craft Co. from taking on a $428,000
contract for its own approach to
full-wafer Lsl. The contract, for
parts used in high-frequency Codem
(coded modulator-demodulator)
data transmission equipment, comes
from General Atronics Corp. of
Philadelphia, a Magnavox subsidi-
ary, for the U.S. Naval Systems
Command. Delivery of the LsI will
begin in January and continue
through 1974.

The Hughes ‘“pad relocation”
technique [Electronics, Oct. 13,
1969, p. 44] was developed by Don
Calhoun of the company’s Data
Systems division in Culver City,
Calif. It is similar to but apparently
lacks the drawbacks of the earlier
discretionary-wired LSI, which
Texas Instruments promoted and
then dropped.

40

Conventional start. The Codem
equipment incorporates 17 full 2.2-
inch wafers in each system. The TTL
circuits start out like conventional
ICs, with processing to produce indi-
vidual cells of moderate, MSI com-
plexity—16 dual gates, or an arith-
metic logic unit (54181 equivalent)
are examples. The cells have stan-
dardized connection-pad locations
(as if they were to be diced for indi-
vidual packaging), then are covered
with glass insulation, leaving only
the pads accessible for checking,
and finally are tested. A map of
good cells is stored in a computer.

At this stage, instead of making a
completely unique interconnection
pattern to fit the good cells, the good
units on the wafer are made to fit
into a predetermined logic inter-
connection format. This predeter-
mined format, instead of using the
existing cell pads, uses separate
pads deposited on the glass near but
not connected to the optimum cell
pads. Short metal vias complete the
connection if the cell closest to an
optimum cell is good. But if it is
bad, another nearby backup cell is
used instead and its terminals are
connected to the isolated pads. The
pad-relocation interconnections are
then coated with glass, leaving only
the “good” celis ready for inter-

Pad process. Hughes has revived pad relo-
cation and claims reliability is high.

connection on following metal-
ization layers. Thus, only one metal
layer, the pad relocation one, needs
to be customized for variations in
the wafer yield.

While design of the logic and the
interconnections are left to Hughes
Data Systems division and GAC, ac-
tual part fabrication is done at
Hughes’ Microelectronic Products
division, Newport Beach, Calif.
Hughes reports that typically 60% to
70% of the operative circuits in the
wafer are used, and that only rare
local yield patterns prohibit satisfac-
tory use of a wafer. The company
also says that only about 10% of the
connections require other than the
closest preferred cell.

Previous work has been with TTL
small-scale integration, but the new
contract will incorporate Msl. Ion-
implanted p-MOs wafers have also
been used experimentally. For ssI
and MSI TTL, typical cell size is 80 by
160 mils, with 200 cells used in a
wafer, or the equivalent of 1,400 to
2,800 gates. For MOs, the gate
equivalents can be as high as 10,000
if regular devices such as memories
and shift registers are included.
Schottky TTL and ECL are also
usable, and work in these as well as
C-MOSs-on-sapphire wafers is in
progress at Hughes.

The major aim of the use of LSI is
higher reliability, and Hughes re-
ports a five to one improvement
over conventional MsI in packages
and 10 to one over SSI in conven-
tional construction. Much of this ef-
fect is attributed to the great reduc-
tion in number of wire and terminal
interconnections, well known as un-
reliable parts of a system. O

Solid state

Chips for Polaroid
camera exposed

Although all-electronic camera con-
trols, such as the one in Polaroid’s
S$X-70, are only a year or so old, sec-
ond-generation chip designs could
greatly reduce the number of chips
required to do the job. All the cam-
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‘Compatible’ electronic calculators
start a new era at Victor

Victor Comptometer Corp. sees
itself as a figuring equipment firm
and only incidentally as an electron-
ics manufacturer. But the line of
small programable calculators it un-
wrapped at Wescon gives a sample
of the versatility that electronics has
brought the old, respected mechan-
ical-calculator giant

Besides the programables, to be
formally introduced next month, Vic-
tor will next year begin delivering a
stand-alone cash register and will
introduce a small billing and ac-
counting system. The company is
also currently considering a system
directed at a specialized segment of
the point-of-sale market. Victor is
carefully tailoring its products to
markets it serves best through a
massive direct sales and service or-
ganization and is relying on compat-
ible designs to rapidly shape a di-
versified product line.

Compatibility sought. “When we
decided to go to electronics,’ says
J.E. Smith, president of the Chi-
cago-based firm’'s Business Prod-
ucts group, “‘we decided to develop
a family of products with compatibil-
ity of appearance, design, manufac-
ture, marketability, and compo-
nents.” It's an easy transition into
more systems-oriented products.

"“We make our own wire-matrix

Compatible. Victor's J. Smith with friend.

printer, almost all plastic parts and
printed-circuit boards, and tactile
keyboards, and use a set of chips of
our own custom design,"”" he adds.
Chip sets are manufactured by
Rockwell Microelectronics, and Vic-
tor purchases Burroughs' Panaplex
displays for its calculators and cash
registers

For the programables, Victor uses
the same keyboard and printer as in
its earlier electronic printing calcu-
lators. The company increased the
complexity of the same bask logic
and added a magnetic card reader/
recorder of its own design and man-
ufacture. It is billed as the *‘smallest,

fastest, simplest, lowest-priced pro-
gramable printing calculator on the
market,'"" and, importantly, is aimed
directly at the business and com-
mercial market, and not at the sci-
entific and engineering markets
served by Wang and H-P, and more
recently, Olivetti and Monroe.

From many, one. ‘‘'The next logi-
cal design step is to take the pro-
gramable calculator, add a type-
writer keyboard, carriage and
forms-handling equipment, and
we'll have a small billing and ac-
counting system," Smith explains.
Victor has already extended its se-
rial-impact dot-matrix printer to
complete alphanumeric capability
and will be building its own type-
writer keyboards, which contact the
pc board through a conductive sub-
stance.

“Many of the same chips in the
programable calculator are also in
the cash register as well as the
same keyboard and printer,” he
says. And Victor hopes to build this
into a point-of-sale system. ‘“Our
stand-alone cash register was de-
signed with the flexibility to adapt to
P-0-8,”" he continues. "It can be
modified to take peripherals such as
wands, scanners, and data cas-
settes. So we're looking at the mar-
ket and its various segments.”” [

era functions of the SX-70 are con-
trolled by a hybrid assembly com-
posed of three modules. These
modules contain a total of seven ICs,
including a complex three-chip ex-
posure-control module.

Donald Pezzola, design engineer-
ing supervisor for camera products
at Fairchild Semiconductor Compo-
nents, Mountain View, Calif., one of
the principal suppliers of the assem-
bly, predicts that the entire expo-
sure-control circuit in future cam-
eras could be put on a single chip.
He made his prediction this week in
a paper delivered at Wescon.

Pezzola points out that the SX-70
exposure-timing chip, even though
it is supported by two other chips in
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the present hybrid design, by itself
represents all the silicon processing
needed for a single-chip control cir-
cuit. That chip, which contains a
photodiode sensor, is equivalent to a
conventional camera’s range and
exposure control.

Two other modules give the SX-
70 its special automatic features.
One is an automatic flashlamp-
selector circuit, and the other drives
the motor. The flash circuit sequen-
tially tests each lamp in a General
Electric Flashbar. When it finds an
unfired lamp, the circuit triggers it.
The motor circuit also monitors the
battery, which is part of the film
pack.

Pezzolo’s paper provides the first

detailed look at the SX-70 system.
Fairchild engineers had been or-
dered to keep mum about the inner
workings of the custom design until
Polaroid Corp. got into volume pro-
duction and lifted the information
embargo. The timing circuit is part
of a three-chip exposure-control
subsystem. A second chip carries a
12-kilohertz resistor-capacitor os-
cillator and divider chain that deter-
mine shutter-timing intervals. The
third chip contains most of the cam-
era-control logic and the shutter-so-
lenoid drivers; it has the job of gen-
erating control signals for the other
two subsystems.

Knottier. One of the knottier
problems in developing the timing
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control Pezzolo says, was ensuring
that noise from the electro-mechani-
cal components would not upset the
delicate photo-integration operation
on the timer-control chip. The inte-
gration circuit processes photo cur-
rents as low as 1.5 picoamperes,
while the motor, shutter solenoids,
and flash lamps generate high-fre-
quency transients at relatively high
currents—up to 2 amperes peak—
from the motor which actuates the
SX-70’s reflex and film-handling
mechanisms. The solenoids generate
1.5-A peaks.

Much of the problem was solved
by a “time-partitioning” concept of
system organization. While the in-
tegrator operates, the noisy parts of
the system are shut down. Also, the
system is physically partitioned to
minimize sharing of common
grounds by low-current and high-
current functions. Noise-sensitivity
was further reduced by performing
the integration with a low-pass filter
and by designing voltage clamps
and current-regulators into the
power controls. O

Government electronics

FBI to automate
fingerprint system

After spending eight years and sev-
eral million dollars on development,
the Federal Bureau of Investigation
is putting the finishing touches on
its prototype automated fingerprint
reader system called Finder [Elec-
tronics, June 4, 1970, p. 42] and is
planning to go out and buy some.
Just when the bureau will request
proposals hasn’t been decided, but it
could be fiscal *74.

An FBI buy of Finder systems
would not only give the winning
contractor a challenging project but
also would help the bureau ease the
accessing and cataloging of its
monumental fingerprint file. Now a
3,300-person staff searches and
compares the 20,000 to 30,000 in-
quiries a day from a growing file of
20 million records. The bureau fig-
ures that Finder offers a faster and
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Automated fingerprint reader. The FBI's Finder uses computers and scanners to make
sweeps over fingerprint lines and compare them with prints on file.

more economical approach than hir-
ing a larger staff.

When it buys, the bureau prob-
ably will phase in the units slowly,
automating sections of the finger-
print file at a time. As the system
uses pattern recognition and pro-
cessing techniques, a host of com-
panies would be potentially eligible
to bid, including Calspan Corp.
(formerly Cornell Aeronautical
Laboratories), Buffalo, N.Y., which
developed the prototype equipment
with support from the National Bu-
reau of Standards.

As envisioned, the complete sys-
tem would consist of several Finder
systems, a special high-speed match-
ing processor, a mass data storage
and retrieval system, one or more
medium- to large-scale general-pur-
pose computers, and related control
and interface units. In-house eval-
uation of the Finder system eats up
almost all of the FBI’s $1.4 million
research funds for fiscal 1974.

How much faster? Basically,
Finder reads a 10-print fingerprint
card into the computer via a flying-
spot scanner, registers it into stan-
dard position, classifies it, and
matches it against already recorded
prints at an average speed of half a
second per individual print. The
computer for the system is a DEC
PDP-15. But the key to the system is
the special preprocessor that uses

image-enhancement techniques to
clarify smudged fingerprints and
identify the complex classification
data. Robert M. Stock, Finder tech-
nical group head, says that the
preprocessor performs in less than a
second what it would take an IBM
360/65 more than an hour to do.

The computer from the prepro-
cessor transfers the data onto mag-
netic tape which is sent to the gen-
eral-purpose computer. That
computer registers, classifies and
matches the data. Another impor-
tant element is the card-moving
mechanism that places the trays
containing the fingerprint cards be-
fore the scanner.

Downstream, Finder technology
could be used to match fingerprints
found at the scenes of crimes with
those on file, and to transfer finger-
print data over voice-grade phone
lines among computer data banks.[]

Aerospace electronics

FAA drops option,
seeks ARTS 2 rebids

Lockheed Electronic Co.’s dream of
a hefty foreign market for medium-
sized  air-traffic-control  systems,
based on its domestic sales to the
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The D67 ends troubleshooting
guesswork in complex TV and
audio circuits—at a low price.

TV and audio equipment
servicing is outdistancing the
capabilities of older test
instruments. Also, greater use of
electronics in consumer products
(pocket calculators, microwave
ovens, digital clocks, home
intruder alarms, etc.) is opening
up new service opportunities.
Telequipment offers you the high
performance you need in a low-
cost scope for this new

service business.

The D67 combines dual-trace,
delayed sweep, and 25 MHz
bandwidth, at a very low price.
Non-delayed sweep scopes just
can't compete with the D67's
delayed sweep measurement
flexibility. It allows quick,
accurate troubleshooting of IF
tuning and color bandpass
problems. You can also see fast
circuit conditions after relatively
iong time delays.

If you don't require delayed sweep but need
dual trace at 25 MHz, here's another eco-
nomical, quality scope—the D66. Trouble-
shooting consumer digital products such as
mini-calculators is made easier by using
dual trace. Also a '‘SUM’ mode with normal-
invert capability ' possible to look at
small signais in the p of

mode noise-~such as power supply hum.

This simple to use, dual trace, 10 MHz D54
gives you low-cost, dependable performance
in a wide variety of applications. Like all
Telequipment scopes, it is light weight,
easy to carry and is backed by Tektronix’
warranty and reputation for quality. Students
shown are testing amplifier circuit by meas-
uring the gain between input and output
signals.

[TeLeauipmenT IS

Dual-trace waveforms dispiayed
on a bright CRT are essential for
servicing TV and high quality
audio systems, where time and
phase relationships between
signals are critical. Whatever
the consumer’s electronic
service problem, 25 MHz is
probably all the bandwidth you
wili need.

Telequipment products are
marketed and supported in the
U.S. through the Tektronix
network of 52 Field Offices and 35
Service Centers. Telequipment
prices range from $245 to $1495.
For aTelequipment catalog, and
a reprint of the ET/D review of
the D67, write: Tektronix, Inc.,
Box 500, Beaverton, Oregon
97005

TEKTRONIX:
- cow":cl'-:lcol excellence

Circle 42 on reader service card

For a demonstration circle 43 on reader service card
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Federal Aviation Administration,
suffered a blow when that agency
dropped its options with the com-
pany for 145 production units of the
Automated Radar Terminal System
(ARTS) 2. Instead, the FAA, after
determining qualified companies,
plans to issue requests for proposals
for only 70 units in October and
award a contract early next year.

The FAA’s change of mind re-
opens fierce competition among
companies to become the supplier
of the ARTS-2-type systems here
and abroad. Lockheed’s division in
Plainfield, N.J., had beaten out
Sperry-Univac, Texas Instruments,
and Burroughs Corp. for the $1.5
million contract to develop a pro-
totype system [Electronics, July 31,
1972, p. 24]. Production options
would have added $21.7 million for
145 units up to $29.9 million for 208
units over several years. But not
long after Lockheed had delivered
the prototype to the Wilkes-Barre-
Scranton airport for testing, the FAA
began rethinking its numbers [Elec-
tronics, June 7, p. 53].

Computers

The estimated value of the 70-
unit buy hovers around $15 million,
with perhaps $8 to $9 million com-
ing the first year, and if the FAA
buys 95 units, the sale would ulti-
mately be worth $25 million. How-
ever, the foreign market, in which
the FAA contractor would have a
strong selling edge, has been esti-
mated at $400 million [Electronics,
Jan. 31, 1972, p. 41}.

Who’s right? “We’re not very
happy—obviously,” says one Lock-
heed official. “The production quan-
tities put into the contract were se-
lected unilaterally by the FAA, and
they were in error. We shouldn’t be
penalized for their error.” He wor-
ries that the FAA’s decision to rebid
delays certifying a system and “will
have a negative impact abroad,”
where Lockheed already has sold
one system in Italy and has options
for seven more.

The minicomputer-based ARTS 2
provides air-traffic controllers with
alphanumeric displays of traffic
within their area, including identi-
fications and altitudes. O

llliac 4 is about to be unleashed
as a giant problem-solver

Will Illiac 4, the huge parallel pro-
cessor now being brought up to op-
erational status at NASA’s Ames Re-
search Center, Moffett Field, Calif.,
go the way of the dinosaurs? “No,”
says Mel Pirtle, its chief attendant.
He thinks the Illiac concept—the
working in parallel of many sepa-
rate processors on separate data
streams under control of one in-
struction stream—will prove even-
tually to be economical.

This will happen, he says, as soon
as LSI technology allows many iden-
tical processors to be duplicated at
low cost. And when it does, it may
bring about the replacement of con-
ventional large computers, which
have relatively inefficient memory
organizations,

Meanwhile, Pirtle expects the $30
million, 64-processor computer and
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its $10 million support facility to
more than earn their keep by allow-
ing NASA and Advanced Research

Projects Agency (ARPA) scientists to
solve previously unsolvable prob-
lems in fluid dynamics, aerodynam-
ics, propulsion, weather prediction,
oceanics and related research fields.
Pirtle is director of the Institute for
Advanced Computation, the organi-
zation formed by NASA and ARPA to
administer Ames’s two prime sys-
tems—the Illiac 4 and its trillion-bit
Unicon laser memory.

To predict and simulate. The sys-
tem is now in limited use. The Rand
Corp. employs it to predict weather
for short periods—from several days
to weeks—by feeding weather data
into a mathematical model of the
earth’s atmosphere. Rand hopes to
refine the model to make long-term
predictions. The computer will also
assess what would happen following
a phenomenon such as melting of
the polar icecap. For Ames, Illiac 4
will simulate reentry conditions for
a 150-foot-long model of the space
shuttle vehicle.

Hans Mark, director of Ames Re-
search Center, says Illiac 4’s compu-
tational power will enable the ae-
rodynamic variables to be defined
with far greater precision than in
the past. Had Illiac 4 been available
when the Cheyenne helicopter and
the F-111 aircraft were developed,
the errors that caused the Che-
yenne’s failure and the F-111s
costly problems probably could
have been avoided, Mark says.

Both weather prediction and air-
foil simulation require matrix pro-
cessing of many data streams. Illiac

-
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No kluge here. llliac 4 is expected to reach operational status by early 1974.
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stores anywhere...

With the Tektronix dual-trace
214 you make storage measure-
ments anywhere, anytime, and
with a minimum of effort.

If you operate a scope around
heavy equipment, on catwalks
or under other adverse condi-
tions, you'll appreciate the 312
pounds that the 214 weighs.
And its small size of 3 x5Vs x
92 inches lets you conveniently
store it when not in use.

The 214 is the third miniscope
from Tektronix. Like the non-
storage 211 and dual trace 212,
it has a bandwidth of 500 kHz
and vertical deflection from 1
mV/div to 50 V/div. Sweep
speeds range from 5 us/div to
500 ms/div. Ali three are con-

structed of high-impact plastic
to withstand rough treatment,
and they are double-insulated
for greater protection while
making high-voltage measure-
ments. Rechargeable internal
batteries allow up to 5 hours
continuous operation with non-
storage and up to 3V2 hours
in the storage mode.

Costly equipment breakdown in
the field requires that you get
there with the right tools, find
the problem and solve it. And
you need to do it fast. In those
times, oscilloscope storage is
proving itself more and more
valuable.

Many times, low or random
repetition rate signals are diffi-
cult to view. The 214 combines
storage with triggered single

Circle 44 on reader service card

For a demonstration circle 45 on reader service card

sweep to automatically wait for
and capture an elusive event.

It writes in the storage mode at
up to 500 div/ms, and hoids the
display for up to an hour.

214 Dual-Trace Storage
Oscilloscope

Tektronix has field offices in or
near all major cities. Call yours
for a look at the miniscopes.
Or write Tektronix, Inc., P.O.
Box 500, Beaverton, Oregon
97005. In Europe, write Tek-
tronix Ltd., P.O. Box 36, St.
Peter Port, Guernsey, C.l., U.K.

TEKTRONIDC
- committed to

technical excellence
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4 can process 64 full-word or 128
half-word data streams simulta-
neously, or a total of up to 150 mil-
lion operations a second. The data is
fed from the Unicon memory
through high-speed disks into solid-
state scratchpad memories in each
processor.

Such throughput cannot be at-
tained with the present central sys-
tem—the group of Digital Equip-
ment Corp. PDP-10s and other
conventional computers that oper-
ate Illiac 4 and the laser memory as
number-crunching and mass-stor-
age peripherals. The central system
will be improved this year to make
Illiac 4 operational and equip it
with superfast core, buffer-disk and
drum memories. Pirtle expects oper-
ational status to be reached early in
1974 and the speed improvements
to be completed by mid-1974. Oper-
ating and maintenance software is
also being upgraded.

A heart. A contract for the new
central core memory has been
placed with Systems Concepts Inc.,
of San Francisco. The memory, the
heart of the complex, will be used
by all computers and storage sub-
systems as an inter-communications
subsystem, as well as for storage of
programs and data. The present off-
the-shelf memory transfers only 1
million words a second. The new
$700,000 memory will transfer 42
million words a second by accessing
28 words every 650 nanoseconds.
The design’s capacity is a half-mil-
lion 37-bit words, expandable to a
million words.

The upgrading will complete al-
most 10 years of development, be-
gun in 1965 by Daniel Slotnick, of
the University of Illinois, who had
worked on the idea for 10 years be-
fore that at IBM and Westinghouse.
Burroughs Corp. built the Illiac 4 at
a cost of $30 million and shipped it
to Ames in 1971. Pirtle indicates it
will not be used for secret military
work—he says the Institute for Ad-
vanced Computation has no plans
to make it secure and that the ARPA
computing network, of which it is a
part, is not secure.

Nor are there plans at present to
build the remainder of the original
Illiac design. As it stands, Illiac 4 is
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one fourth of a four-quadrant sys-
tem of 256 processors. Pirtle says
that 128- and 256-processor systems
are under consideration elsewhere
and that; they will become more
practical in computer architecture as
LSI costs drop. O

Companies

Ballantine’s success
keyed to marketing

Three years ago, under Singer Co.
ownership, Ballantine Laboratories
Inc. wasn’t breaking much new
ground. But things changed when,
in 1971, Fred Katzmann, now Bal-
lantine’s president, along with part-
ners Milton Lichtenstein and Louis
Foundos [Electronics, May 8, 1972,
p. 147] bought the company from
Singer and raised earnings from less
than $750,000 a year to $1.5 million
this year. Nor is Katzmann stopping
there—he expects to continue doubl-
ing the company’s growth every two
years.

Bucking instrumentation giants
Hewlett-Packard Co. and Tektronix
Inc., the tiny Boonton, N.J, firm in
July landed a $1.4 million Air Force
contract for 1,198 oscilloscopes and
then quickly followed up last month
with two more Government con-
tracts, one a $221,750 award from
the Army Missile Command’s Red-
stone Arsenal in Huntsville, Ala.,
for 43 automatic ac-dc thermal
transfer standards, and the other
contract was a $91,062 award from
the Federal Aviation Adminis-
tration for 155 general-purpose os-
cilloscopes.

While Ballantine underbid both
Tektronix and H-P in the Air Force
competition, the company’s success
stems from many other elements, in-
cluding a strong emphasis on mar-
keting. According to Katzmann, test
and measurement is a mature indus-
try and no longer primarily respon-
sive to technological development.
Katzmann is also a proponent of
decisive, aggressive action.

One of the first things he did was
expand the product lines beyond

voltage-measurement  equipment,
and he has also strengthened dis-
tributor networks, stressed mail or-
ders (half of all sales are through the
catalog), and pared down the engi-
neering department in favor of
maintaining a string of consultants
for technological development. An-
other development was to establish
a number of manufacturing and
technological agreements with over-
seas firms such as England’s Ad-
vance Electronics and Israel’s Tabor
Electronics.

Katzmann is also keen on watch-
ing the development of other com-
panies and believes that owner-
management is an important key to
success, noting that this is the case
with both H-P and Tektronix. His
goal is to achieve an equilibrium—to
combine the advantages of a big
and a small company—and to this

Ballantine chief. Fred Katzmann's formula
for success includes aggressive marketing.

Electronics/Septernber 13, 1973
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More than any other connector

its size.

Hughes rectangular connectors

have the highest contact density in

the business.

One of our 212-contact models,

like the one shown here,
does the job of four
55-pin circular mil-spec
connectors.

And does it in one-
fourth the space!

Plus greater
reliability (thanks to
16-gage contacts) and
better contact retention.
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And besides standard sizes,
miniature and subminiature sizes

are available, too.

Hughes high-density connectors.
One of the few times more cavities

is something to smile about.

Call or write for
our new catalogs:
500 Superior Avenue,
Newport Beach,
California 92663.
(714) 548-0671.

| R d
HUGHES AIRCRAFT COMPANY
CONNECTING DEVICES

ONLY HUGHES PUTS IT ALL TOGETHER.
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end he has devised a five-year plan.
The plan includes diversifying in-
strument applications into CATV,
communications, medical, assem-
blies, and custom manufacturing, as
well as generating maintenance and
rental programs, placing still greater
emphasis on mail-order sales, and
combining financial forces with
other small companies to share
mailing and sales office expenses.

“Obviously we can’t achieve this
fast growth from the profits alone,”
says Katzmann. “A company has to
borrow funds, and for us, going
public will be inevitable.”

The key to Ballantine’s success,
however, is Katzmann himself.
Those who know him tell of the re-
spect he commands in the electron-
ics industries. Another of his obser-
vations gives the reason: “You have
to have a clear recognition of why
and how you can succeed.” O

Military Electronics

Poseidon failures
identified by Navy

The reasons for the Navy’s 58% fail-
ure rate in operational tests of its
first-line Poseidon missiles have
been identified as apparent guid-
ance system and motor malfuctions.
Navy officials laid the blame on fail-
ure of engines to ignite or separate
after burnout as well as guidance
system problems that led to loss of
control in flight or impact outside of
target areas.

Although the shortcomings of the
system, made by the Lockheed Mis-
sile & Space Co., have been publi-
cized widely since their disclosure in
recently released testimony before
the Senate Armed Services Co-
mittee, the reasons have not been
identified previously.

The Poseidon program troubles,
which have led to a recall of some of
the missiles for disassembly and
component testing, is intensifying
the efforts of congressional advo-
cates of reduced defense spending
to cut back $1.5 billion sought by
the Navy to meet its proposed $1.74
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billion fiscal 1974 outlay for the Tri-
dent subrharine and missile follow-
on program to Poseidon (Electron-
ics, Aug. 16, p. 42).

Secrecy. Navy sources cited secu-
rity considerations in refusals to dis-
cuss the missile-motor and apparent
guidance-system failures, although
the details were spelled out in ques-
tioning naval operations chief Adm.
Elmo Zumwalt in closed hearings
May 16 before the House defense
appropriations subcommittee.

Navy sources do not deny that the
complicated Poseidon guidance sys-
tem required for the 10 nuclear war-

heads—multiple independently tar-
getable reentry vehicles (MIRV)
system—is a likely source of the
problem. However, they caution
that the exact cause is still unknown
to the Navy and note that the
probability of problems with MIRV
guidance is no more than “reason-
able speculation.”

Prime guidance system develop-
ment contractor is the Charles Stark
Draper Laboratory Inc., Cam-
bridge, Mass., which fulfilled the
contracts when it was a part of the
Massachusetts Institute of Tech-
nology. Honeywell Inc., St. Peters-

Electronics Index of Activity

Segment of Industry

B Consumer electronics
B Defense electronics

e
[[_] Total industry

July 1973

Industrial-commercial electronics

June 1973* July 1972

162.8
118.2
145.7
134.0

163.8
123.8
146.3
1374

109.0
116.3
1244
117.6

in July, the electronics index reached its highest point since October
1969, as it climbed 2.5% (or 18% on an annual rate basis) from June.
The consumer sector was up an incredible 50.3% trom a year ago, a
year-to-year increase which is an all-time record tor any sector in any
month. The largest gainer of the month was detense, which rose 4.7%
in July, leaving it 6.4% higher than July 1972

Indexes chart pace of production volume for total industry and each segment. The base period,

equal to 100, is the average of 1965 monthly output for each of the three parts of the ndustry
Index numbers are expressed as a percentage of the base period. Data 1s seasonally adjusted.

‘Revised
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Believe it or not, this is a
complete data acquisition system

orpn
DATA ACQUISITION SYSTEM

are
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Not a module, a system. All of the circuits for a
16-channel multiplexer with buffer amplifier,
fast sample and hold, 12-bit A-D converter, and
programming/control/timing logic are in there,
Yet the package is only 0.375 inches thin for
mounting on standard minicomputer big boards
with 0.5-inch spacing.

Look how the MP6912 solves the old problems:
First, being an integrated, shielded package, it is
relatively immune to wiring parasitics, thermally
generated voltage changes, noise pickup (as from
a core memory), and other dangers inherent in
interconnected modules. Second, it is less
expensive, $695, than the modules it replaces,
even before the cost of interconnecting them.
Third, it provides significantly better accuracy,
stability, linearity, and dynamic response than
modules. Fourth, it does all of these things with
a throughput of 100KHz, as fast as any system on
the market today.

Best of all, the MP6912 takes the problems of
designing, building, and testing a data acquisi-
tion system out of your plant and into ours — the
most experienced data conversion company in
the industry. Send for our very complete 16-page
system designer’s guide on the MP6912, which
includes applications, timing diagrams, set-up
and calibration procedures, and a lot of other
helpful information. Analogic Corporation,
Wakefield, Mass. 01880.
Northeast, 617-235-2330, 203.966 2580, 3154460220, 201 652-7055
212:947.0379 -
Mid Atlantic, 215 272-1444, 703-790-5666
Miawest, 41 2-892-2953, 216-267-0445, 513-434-7500, 313-892 2500,913-362
0919,314-8954100,312 2830713, 414-476.1500
50581 214.620-1551, 305894 4401, 919227 3639

771,305 773-341 1, 813.867.7820 )

Wes303 7443301, 505,523 0601, €02 946-4215, 505-206.8303,714-540.7160

-374-5220, 206- 762-7664, 503-646-
Canada, 613-836-4411,604-6882619,416444-9111,514-861-1-

ANALOGIC B

Circle 49 on reader service card



Electromcs review

burg, Fla,, and Hughes Aircraft Co.,
El Segundo, Calif., have been key
hardware contractors for inertial-
guidance components and guid-
ance-system electronics.

Before the Navy stopped Posei-

don tests earlier this year, 28 mis-
siles had been fired, during oper-
ations of submarines in which
contractor personnel participated,
while another 24 were fired from
operational boats with only Navy

S ¥

1129 U Press on
May be stacked
Typical Rg, 56° C/W

‘,\ALLO ¢ 3
27_’1—
2226-U Press-on
Clears adjacent compo-

nents
Typical Ry, 59° C/W

2

2230-B5, 34" Press-on
gear type, screw mount
Typical Ry, 51° C/W

9

2257-R l/z” Press-on
gear typ
Typlcal Ro 68° C/W

Popular, easy-to-use economy coolers for
PC board components. Thermalloy offers
the most complete line of heat sinks in
the industry: over 100 designs for cool-
ing all types of packages inciuding DIP's,
plastics, T0-3's, T0-66's, and power
transistors,

*Prices for 5000 quantity
Rg values for natursl convection @ 1 W

Free Samples
and Catalog
Write Today

-»

v Thermalloy Inc.

P.0. BOX 34829
2021 W, VALLEY VIEW LANE/OALLAS, TEXAS 75234
PHONE 214-243-4321/TWX 910-860-5542
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News briefs

Bisplinghoff to head B-1 panel

Raymond L. Bisplinghoff, National Science Foundation deputy director,
has been named chairman of a special Government-industry study group
by Air Force Secretary John L. McLucas to review rising costs and sched-
ule slippages of the Air Force B-1 bomber development contract at Rock-
well International. The panel is scheduled to complete its review by the end
of October and is empowered to recommend ‘‘cost and schedule trades,’
designed to improve the program’s effectiveness. The B-1, still in develop-
ment, could be the subject of more sweeping recommendations, since its
unit cost forecasts have climbed to more than $54 million from earlier esti-
mates of about $30 million.

Bowmar introduces $59 calculator

As prices of hand-held calculators continue to drop, Bowmar, Acton,
Mass., which claims more than half the market, has introduced a slim, light-
weight, $59 eight-digit model that it hopes will prove popular for simple
mathematical problems. The Bowmar Brainchild, as it's called, in addition
to the 8 digits has all four functions. It weighs 6 o0z, is only %-in. thick, and is
powered by three AA penlite batteries.

Three firms to join Comsat/Marsat

ITT World Communications Inc., RCA Global Communications Inc., and
Western Union International Corp. were given preliminary approval by the
Federal Communications Commission to join the Communication Satellite
Corp.'s proposed $72 million communications satellite project for the Navy
and maritime interests [Electronics, May 24, p. 42]. Leaving aside some
questions on how the companies would jointly manage the venture, the
Commission okayed shares of 80.2% for Comsat, 12.5% for RCA, 3.3% for
ITT, and 4% for Western Union.

Allen-Bradley enters precision-resistor business

Allen-Bradley, Milwaukee, is entering the precision-resistor business with
a line of “-watt cermet film resistors, available with 1% tolerances in pre-
ferred-number values by decades from 10 ohms to 1 megohm. The firm
claims the design eliminates end cap-construction problems, a major cause
of film-resistor failures.

DOT demonstrates electronic license plate

An "‘electronic license plate' that confirms vehicle identity by remote
ground or airborne radio interrogation will soon be tested in the New York
City area by the Transportation Department. DOT is trying to develop an
inexpensive method to stop truck and cargo hijacking. Hoffman Electronics
Corp., El Monte, Calif.,, and Information Identification Inc., Fort Worth,
Texas, made units of the system, which recently passed tests at the Depart-
ment's Transportation Systems Center, Cambridge, Mass.

Rockwell studies *“bubble’ flight recorders

Systems integration methods for magnetic-bubble-domain flight record-
ers on board satellites will be studied by Rockwell International Corp. under
a $139,000, award from NASA's Langley Research Center. According to
NASA, the 14-month contract to the company’s Electronics Research divi-
sion, Anaheim, Calif., is an important step in developing reliable solid-state
magnetic recorders to replace mechanically driven tape units.
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Interchangeable

SUE’s basic CPU gives you a minicomputer
that's high in flexibility yet low in cost. Other CPU
models provide additional arithmetic or math
capability to satisfy specific application needs.

These all slide easily in and out of the chassis.
Without any wiring. In fact, you can change CPUs at
your plant (or even in the field if need be) in about
60 seconds. So a SUE system can change and grow as
fast as your customer’s needs change and grow.

The component computer. And you’re not
limited to one CPU at a time. SUE’s multiprocessor
capability lets you hook up as many as fouron a
single Infibus, Just choose the combination of
processors that suits the system best.

That's because SUE (the System User
Engineered mini-
computer) is the

first of its kind: rz=n
a component '&' -|

computer for
systems. Its modular processors, memories and
controllers all plug together in almost any
combination to solve your application problems.
Thatincludes I/O controllers, but you'll never

Thats SUE.

odularity.

need more than two basic types with SUE: one bit
serial, one word parallel. These will adapt to any
1/0O device.

Wider choice of peripherals.

We offer a full line of
peripherals to go with ( a
SUE: IBM compatible '

5440 disk drives, printers
from 100 cps to 600
Ipm, magnetic tapes,
cassettes, punched
card devices and paper
tapes. Anything your system needs.

Complete software tools. To make your
programming burden lighter, we offer a full set of
software tools: sort/merge, DOS, assemblers,
utilities and other programming aids.

And we're the only company we know of that
unconditionally warrants all our software for a
full year.

Built for systems builders. SUE’s built-in
flexibility makes it fit your systems now, makes it
easily changeable later on.

You can be sure we’ll be here later on, too.
Which is one more advantage of dealing with an
established, reputable company like Lockheed
Electronics.

Let’s talk. Call (213) 722-6810, collect, or write
us at 6201 E. Randolph St., Los Angeles,

California _ — :
90040. [\ '

Lockheed Electronics

Data Products Division

Boston 861-1880 « New York metro (215) 542-7740 « Philadelphia 542-7740
Washington (703) 525-3600 « Atlanta 266-0730 ¢ Detroit 557-5037 « Chicago 833-4600
Dallas 231-6163 » Houston 682-2617 « San Francisco (408) 257-3357
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How one

electronics company

saves $15/200
a year with an
Applicon Graphic
System.

Applicon Graphic Systems
help designers and drafts-
men improve their output
while saving hundreds of
manhours and thousands
of dollars.

For example: one elec-
tronics manufacturer uses
his AGS 700 to design twenty
new PC boards per month.
Two sizes are involved:
one with twenty-five ICs,
one with fifty. With the AGS
700, he saves 52 manhours
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—_————
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on each board of the first
type and 79 manhours on
the second. Combined
savings add up to $157,200
a year — far more than the
cost of his AGS.

Savings like these are
being realized in diversified
applications: electronics,
architectural, mechanical,
diagramming, and others.

For more information,
send the reader service card.
Or mail the coupon below.
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personnel on board. In the oper-
ational tests—the kind of conditions
under which the U.S. would have to
fire the missiles in wartime—there
were 14 failures, equivalent to 58%.
In the 28 shakedown firings, how-
ever, there were only five Poseidon
failures. Odd

Standards

U.S., EEC sharpen
conflict on standards

American hopes that the European
Economic Community will subordi-
nate its regional quality assurance
and standards for electronic compo-
nents in favor of a broader inter-
national program have been
shaken—but not yet shattered—by a
renewed challenge from the EEC.
The issue erupted again in Wash-
ington at a meeting of the Inter-
national Organization for Standard-
ization (ISO) with a strong EEC
defense of its program.

The two-week I1SO conference,
scheduled to conclude on Sept. 14,
drew 1,000 delegates from 56 na-
tions who heard the EEC position
sharply challenged by the United
States. The regional product stan-
dards issue has long been viewed by
the U.S. as a major non-tariff trade
barrier [Electronics, March 30, 1970,
p. 69]. Electronic components will
be the first category affected by EEC
rules.

The trade controversy between
the Europeans and the Americans at
the 1ISO on Sept. 11 reopened old
wounds and was widely regarded as
signalling a period of hard and pos-
sibly bitter bargaining at the Nixon
round of negotiations under the
General Agreement of Tariffs and
Trade (GATT) that opened Sept. 10
in Tokyo and will soon settle down
at Geneva.

Heavyweight. The EEC defense of
its regional standards philosophy
came in remarks prepared for deliv-
ery by one of the EEC’s heavy-
weights, Pierre P.J. Schlosser, who
directs the internal market organiza-
tion of the Commission of European
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What this country needs

is a good $1,000
full-scale computer.

Introducing the computer
for everybody. NAKED MINI™/LSI.

It's the computer for people who
never thought they could afford a computer for
their product.

It’s also for people who have always been
able to afford more, but have always gotten less
computer than this.

NAKED MINI/LSI is the first OEM mini-
computer designed for widespread, multi-level
use. The first computer able to do more jobs
than any computer could ever do before.

To do this, we had to give it an unheard of
combination: extensive 16-bit computing power,
large memory, and a small price tag. Specifically,
NAKED MINI/LSI is the first computer pow-
ered to satisfy 90% of all potential minicomputer
applications—and yet be priced as low as $990
in OEM quantities of 200. And that price includes
4K words of memory.

Imagine it. For a price less than most
hardwired circuitry or even a microcomputer,

The NAKED MINI'/LSI from Com

your product can benefit from a
general purpose computer having
powerful arithmetic capabilities,
up to 256K 16-bit words of memory,
both byte and word processing, and
uniquely flexible input/output.

Without going into all the jazzy widget
features, let’s just say that the NAKED MINI/LSI
gives your product all the performance it
could need to monitor, sequence, and control ef-
fectively. Which means your product will be more
competitive, more flexible, and more immune to
obsolescence.

And because we used LSI technology to
make our new computer, you can add all this clout
simply by plugging in a single card that measures
1"x15"x17" and weighs only 4 pounds.

For full details on the NAKED MINI/LSI
(or its stand-alone counterpart, ALPHA/LSI),
write Computer Automation, Inc., 18651 Von
Karman, Irvine, Calif. 92664. Or call: (714)
833-8830. TWX 910-595-1767.

puter Automation.
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Electronics review

Communities at Brussels. His re-
marks were in sharp contrast to
those prepared by the U.S. repre-
sentative to the ISO meeting, Edson
W. Kempe, State Department chief
of special trade activities and com-
mercial treaties. Among other criti-
cisms, Schlosser diminished the im-
portance of the International
Electrotechnical Commission (IEC)
recommendations last year, under
which the U.S. and 42 other sig-
natory nations hope to counter
EEC’s 13-country Multipartite Ac-
cord for Electronic Components.

Schlosser, who argued that re-
gional standards need not conflict
with international rules, professed
that the EEC found it “astonishing”
that there is “evidence of growing
concern [in other countries] at the
establishment of harmonized stan-
dards at the regional level.” As the
EEC sees it, “the existence of ISO or
IEC recommendations does not seem
to have prevented some countries
holding a very important place in
international trade from adopting
national standards of their own,
which sometimes differ appreciably
from the specifications” of inter-
national organizations.

Edson Kempe countered the
Schlosser position with the official
U.S. view that EEC’s “strong move-
ment toward harmonized product
standards, quality assessment ar-
rangements, and certification sys-
tems” are seen as possible “new bar-
riers to products originating outside
the system.” The State Department
executive reminded his audience
that the earlier GATT Kennedy
Round negotiations reduced U.S.
tariffs on many products prior to
EEC’s move toward regional product
standards. Kempe dubbed the stan-
dards “a significant trade problem”
and “an important subject” in the
upcoming Nixon round.

Status. Although the U.S. has not
succeeded in its effort to participate
as anything more than an observer
at the European Electrical Stan-
dards Coordinating Committee,
known as Cenel, the group has
fallen a year or more behind in its
effort to implement EEC components
standards—the first of 23 product
categories it is developing. O
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Our line of Driver Circuits includes the best ICs for most display applications.
Our new Data Kit helps you design in the optimum driver for your system.

Display/Driver Selection Guide DIRECT DRIVE DISPLAYS
Check the Guide. It shows our entire
family of IC driver circuits, which > :
includes the best for most display Display Dl
types. Available now in production
quantities. Many have features LED Common Cathode
(the result of our experience in both
systems and displays) you won’t find
anywhere else: On-chip fixed or
programmable current control.

Data storage. Both current sourcing
and current sinking. Both multiplex

/" 1-Segment Decoder/Oriver

9660 ik
Constant Current 5t0 50
Source OQutputs

Output Current
programmable with
a single resistor

ﬁSegment Decoder/ Driver/Latch

and direct drive. Wide variety of Y . ;

. A 9368 vels Direct Drive. No
output formats. All of which means BI:[;OS‘?O 10 Constant Current Constant i resistors or
easier design and significant savings Source Outputs Current transistors
in board space over discrete systems.

New Data Kit ﬁSegment Decoder/ Driver/Latch

Send for our new Numeric Display Requires either
Systems Data Kit. It includes data 9368 nals resistor current
sheets and a comprehensive ?A&\; ;042 Constant Current Constant m |",ﬂdltt'l‘ng o l}ul§e
application note that contains detailed ! Source Outputs Current = redlt:'ce ulation
systems design techniques. current output
Look at the Table of Contents:

. Displays LED Common Anode

* Decoder/driver truth tables 7-Segment Decoder/Driver

¢ Decoder and display selection guide | fnp 507*

. ’ 93178 40 20 L
¢ 7 segment decoder/driver format DL 1A.6,8, 10, 707 9317C 2 30 T Requires 7
* Ripple blanking capabilities MAN 1,6, 10, 9357A (7446A) 40 30 m current limiting
+ 7 segment incandescent displays ;‘-L’;\- 513022'77730 93578 (7447R) 40 15 m rem;t_orls
. ] v 1, er displa’

7 segment fluorescent displays T.LL 302 7-Segment Decoder/ Driver/Latch P
* 7 segment cold cathode or
neon displays 9370 25 7 TTL
. ng}}t emlt.tmg gllode displays Incandescent
* Basic multiplexing systems :
* Multiplexing systems “Alco fnc.” 7Segment Decoder/Drivers A
.. . . “Appollo”
Precise information to make it easy Diametrics Inc.
for you to select the most cost-effective | Dialight Corp. 93178 40 20 m
driver for your display system. EDP Corp. 9317C 2 30 i No additional
Pinlights 9357A (7446A) 40 30 L g components
Mesa 93578 (T447A) 0 | 15 | m required
“Minitron”*
Readouts Inc.
“Minitron"*®
Luminetics Inc. -
“Numitron™* 7-Segment Decoder/ Driver/Latch
RCA Corp. %70 5 | 7 ] m |/
Gas Discharge
1-0f-10 Type 1-0f-10 Decoder/ Drivers e
Nixie*® 9315 (7441) 7 m > SLOCTEMS
Most Types 93141 (74141) components

required

7-Segment Type / 7-Segment Decoders

Panaplex® 2mA @ 0.85V Requires 7-NPN
Sperry ?P Series ggg; (7448) To Drive NPN Ht } Transistor
Alco Elfin Transistors interface devices
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MULTIPLEXED LED DISPLAYS

Display

Common Cathode

FNA 30, 35, 37

FND, 500* , 70

MAN 3, 4,

DL 4,33, 34,704

H.P. 5082-7400 Series

Common Anode

FND 507*
MAN 1, 6A, 10,

0L, 6, 10, 707
H.P.5082-7730 Series
T.L.302
SLAL,3,7,

*Available 4th Quarter '73

(Current Sink)
/ 7-Segment Decoder/Drivers

93178 4 m i
equire

93578 (7447) s

or (7446) 40 L limiting
resistors

7-Segment Decoder/ Driver/Latch

9370 25 TiL

**Available 1st Quarter '74

Before you get any deeper into your system
design, write for our Numeric Display Systems
Data Kit. It's free. It’s good for you.

(Current Source)

Segment Drivers
(Current Source) {Current Sink)
7-Segment Decoders \ Decoder Drivers
Requires 9345 1-0f-10 Decoder | 80 T
9307 ML | interface units 93145 1-0f-10 Decoder | 80 | TIL
such as 9661
7-Segment Decoder/Drivers Strobe Drivers
[ ' Output Current 75492 Hex LED/ Invertin
g
9660 ** 50@3.0 MOS | programmable Lamp Driver 20 MOS (sink only)
I with one resistor
- 75491 Quad Invertin
7-Segment Decoder/ Dnv‘er/Latch Segment Driver 50 MOS (s?nk onfy)
-
: 9662 ** Quad LED Inverting or
Segment Drivers : Digit/Lamp Driver | 600 MoS non-inverting
9661**Quad | 575@30 Output Current selection pin
Segment Driver Constant MOS | programmable
Current with one resistor 9663 ** Hex LED 600 MOS Inverting or
75491 Quad Mos | Requires current Digit/Lamp Driver non-inverting
yacl R Hrapige selection pin
Segment Driver limiting resistors

C Strobe Drivers

9661**Quad Segment 75
Driver

75491 Quad Segment
Driver Transistors

5

MOS

MOS

Non-inverting

Non-inverting

SEMICONDUCTOR COMPONENTS GROUP, Fairchild Camera & Instrument Corp., 464 Ellis St., Mountain View, Ca. 94040. (416) 962-56011. TWX : 910-379-6435.
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of the 30MHz function generator.

It's variable.

This is the first
function generator that puts
out a trapezoidal waveform
with adjustable rise and fall
time. Which makes our Model
162 very useful for such things as comparator
evaluation, measuring core memory drive circuit
response, measuring amplifier response time
and minimizing switching transients.

But while the trapezoidal wave-
form was catching your eye, maybe you
missed the frequency.

30MHz!

About ten million more Hertz
than you ever got from a function
generator before.

And the 162 will go as low
as 3uHz, with continuous, triggered
or gated modes and a choice of 9
output waveforms.

All this, and more (which we'll gladly tell
you about) for just $845.

You will buy it. WA‘VETE}(@

P.O. Box 651, San Diego, California 92112
Telephone (714) 279-2200, TWX 910-335-2007
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Design-to-cost
keyed by DDR&E
to two studies . . .

. . . as cost-cutting
experiment affects
11 new projects

Protests pondered
against FAA
simulator buy

Electronics/September 13, 1973

Washington newsletter

The Defense Department expects to have in hand by the end of Octo-
ber the results of two major studies with which to begin large-scale im-
plementation of its design-to-cost program for electronics hardware
[Electronics, Aug. 28, 1972, p. 25]. First is the study known as Electron-
ics-X, now nearing completion at the Institute for Defense Analyses,
Arlington, Va., and the second will consist of the conclusions and re-
commendations of the Defense Science Board’s two-week summer
study by DOD and industry leaders at Woods Hole, Mass.

Both studies, scheduled for delivery to the Directorate of Defense
Research and Engineering’s Jacques S. Gansler. assistant director for
planning, will strongly recommend that DOD employ more off-the-shelf
commercial electronics for non-weapons applications. And, though
study members are less certain about the application and extent of war-
ranties in future contracts, both reports will also look favorably on the
procurement methodology developed for the commercial airlines by
Aeronautical Radio Inc. [Electronics, March 1, p. 49].

Nine military electronics prototype programs out of the 11 selected to
participate in design-to-cost experiments are expected to produce use-
ful data for the Electronics-X project. Of three Navy price-limited ef-
forts, the largest program is expected to be the low-cost electronic war-
fare suite for ships; it is now entering negotiations for selection of two
prototype developers from competitors Hughes Aircraft, Raytheon,
and RCA. The two other Navy projects are an airborne tactical radar
evolved from an unsolicited proposal and the all-application digital
computer in the Naval Air Systems Command, formerly known as the
advanced airborne digital computer [Electronics, Aug. 3, 1970, p. 89].

The Air Force design-to-cost experiments are an airborne tactical air
navigation system, for which competing prototype contractors are now
being evaluated, and a tactical uhf command radio now in test and en-
gineering. The Army projects are a doppler radar, for which an RFP is in
draft, a low-cost forward-looking infrared system still in the conceptual
stages, a helicopter Loran system, and a low-cost altimeter for which
the RFP is now being revised.

At least four of 10 possible competitors for a Federal Aviation Admin-
istration contract are building toward protesting against a sole-source
award for air-traffic-control training simulators now being negotiated
with tiny Space Research Corp., North Troy, Vt. The companies con-
tend the FAA’s July 26 disclosure that it planned to sole-source SRC vio-
lated its April advertisement for competitive rebids following the termi-
nation of a $5.3 million award to GTE Sylvania. The FAA, which
confirms the negotiations with SRC, denies the charges alleging political
influence in the choice. SRC maintains it is “the only American firm
that has simulators in operation.”

Competitors in the first bidding round included Austin Electronics,
E-Systems, Logicon, Singer-Link, Sperry-Univac, and Goodyear. Oth-
ers reportedly interested in the award, which has an estimated $8 mil-
lion value, include Conductron, Litton Systems, Raytheon, Saab, TRW
and Varian.
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Washingtoncommentary

New numbers game at Commerce

The odds on the Commerce Department’s com-
ing up with meaningful statistics on electronics
trade for a six-months period after only eight
have passed have always seemed long—almost
as long as those on President Nixon’s voluntary
surrender of the Watergate tapes. Nevertheless,
the department’s Bureau of Resources and
Trade Assistance has done it.

Just after Labor Day the bureau’s Office of
Import Programs made available to an as-
tonished Washington electronics community a
comprehensive breakdown of audio and video
consumer product imports for the six months
ended June 30. Not only are the figures broken
down by country of origin and by type, with
both unit and dollar values compared with
those for 1971 and 1972, but the report fore-
casts that home entertainment imports for all of
1973 could peak at nearly $2 billion if they fol-
low the pattern of prior years, in which roughly
55% of the shipments enter during the last half.
That estimate is to be compared with totals of
$1.7 billion and $1.3 billion for 1972 and 1971,
respectively.

To manufacturers accustomed to waiting 12
to 18 months for detailed breakdowns on im-
ports, as they have in years past, the perform-
ance by the Commerce Department is refresh-
ing. And the fact that the report draws on the
same Census Bureau data that has been used
for prior statistical analyses demonstrates that
meaningful Federal reports to industry are pos-
sible before the figures turn cold. At a time
when the U.S. electronics industries are contin-
ually assessing their future in the world’s mar-
kets—including the one at home—*“we desper-
ately need up-to-date information like this,”
says one marketing official. “Before we can fig-
ure out what we ought to be doing, we have to
know where we stand.”

The standings

Where does the U.S. stand in relation to
audio-visual imports? Less solidly than it did a
year ago, based on first-half figures. Home en-
tertainment imports not only jumped 16.2% to
$874.2 million, reports Commerce, but *“‘sub-
stantial value and unit gains occurred in all
product categories with the exception of mo-
nochrome TVs.” And the agency makes clear
that the principal competition still comes from
Japanese interests, despite protestations from
its lobbyists to the contrary. For example, the
U.S.-Japan Trade Council, a registered lobby,
contends that first-quarter U.S. imports of TV
sets from Japan declined by one third in terms

of units. However, the new U.S. figures for the
first half provide a different and better perspec-
tive on those assertions.

Monochrome TV imports from Japan did de-
cline in the first half to roughly 600,000 sets
from a 1.2 million high in 1971. Now U.S. off-
shore operations on Taiwan have become the
leading supplier. They shipped 1.5 million sets
in the first six months compared to 475,000 two
years earlier. Color set imports from Taiwan
also jumped 18% in quantity and 23% in value,
but Japan remained the top seller. It shipped
about 75% of the 683,000 sets imported in the
first half. Although this percentage is down
from Japan’s 93% share in 1971, the Commerce
Department’s analysis makes clear that “a con-
siderable part of Japan’s declining percentage
is attributable to the commencement of Sony’s
color TV assembly operations in San Diego and
the expanded output of Matsushita’s (Pana-
sonic) operations in Puerto Rico.”

New perspectives

The study contains other new and useful per-
spectives as well, of which the boom in auto ra-
dio imports—up 55% in quantity and 73% in
value—is only one. Not only are there new
numbers but also such informative observa-
tions as that Canada—which shares the auto ra-
dio lead with Japan—shipped almost all of its
898,000 car radios in the first half “as part of
original motor vehicle equipment under the
duty-free provisions of the Automotive Prod-
ucts Trade Act of 1965.”

For these and other elaborations on the rea-
sons behind the numbers, the Commerce De-
partment deserves a measure of praise. The
measure may be as small and grudging as the
one offered by one Washington executive, who
ventured that “this is no more than the Gov-
ernment should have been doing for years.” Or
it may take the form of one communications
equipment maker’s plea that “it may be good
information, but it doesn’t help me. I could use
something like this in our business.”

Both of those comments are true, of course.
Yet there is no indication from the Commerce
Department on whether it plans to continue
these analyses of current audio-visual trade in-
formation—much less develop them for other
areas of electronics. The need for such informa-
tion is well established. But Commerce, the
agency that has the numbers, is the only one
that can supply it. It has demonstrated that it
can do the job. It should not stop now.

—Ray Connolly
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Try any other Schmitt Trigger in this type of application,

and short pulses of common mode noise cause false

triggering.

Motorola’s unique MC14583 McMOS* Dual Schmitt

| | Trigger avoids this problem by internally connecting

~Y') an exciusive OR output and its three-state enable.

| ¢ ! Y with the two inputs at different levels, the exclusive
OR output is *'hi,"” enabling the three-state output. When
sufficient noise occurs on either or both lines to put the
two inputs in the same state, the exclusive OR goes “lo,”
temporarily disabling the three-state output. The three-
state load capacitance holds the existing level to generate
correct outputs despite the noise seen at the inputs.

Each of the triggers on this monolithic chip is func-
tionally independent of the other, except for the common
three-state input and the internally connected exclusive
OR provided for line receiver applications. External resis-
tors determine input trigger levels. Other readily recog-
nizable applications include pulse shaper, level detector,
level comparator and speed-up of a slow waveform edge in
interface receivers.

Schmitt trigger input noise immunity for the MC14583
is typically 60% of V,,, and quiescent power dissipation
is 25 nW/package typical. Otherwise, general McMOS
family characteristics describe each of the three versions
of this device. Single supply operation is standard.

The CL suffix version is ceramic and costs (100-999)

1

']
$3.34. Supply voltage range is +3 to +16 V, and operat-
ing temperature range is —40 to +85°C. The MC14583CP

|GNORES has the same supply voltage and operating temperature

_rﬂx TRANSM'SSION e range as the CP, but it costs only $3.00. It's plastic, of

course. The ceramic AL version is distinguished by a wide

LlNE NO'SE +3 to +18 V supply voltage range and —55 to +125°C
operating temperature range. Price is naturally the highest

of the three at $6.50.

¢ 0
CMOS
DUAL

New Priority Encoder Unique In CMOS

Another of Motorola’s recent McMOS introductions of
note is the MC14532 8-bit Priority Encoder, unique in
CMOS, yet a versatile addition to any complex logic family.
Applications include A/D and D/A converters, 1 of n oper-
ation code checkers, code converters, and priority
encoders. Same three versions, same two packages. CP
is $4.05, CL is $4.50, and AL is $8.75.

Get data from Motorola Semiconductor Products Inc.,
P.O. Box 20912, Phoenix, Arizona, 85036. And while the
supply lasts, we also will send the up-to-date 1973 McMOS
Product Directory in response to your data requests. Your
franchised Motorola distributor and local Motorola sales
office have parts to sell. Try them.

“Trademark of Motorola Inc.

MOTOROLA MOS

Expanding dimensions in digital desigu

“%z-
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Electronics international

Significant developments in technology and business

Color TV camera from Toshiba

to cost $770

Bona fide breakthroughs in engi-
neering are rarities, but Tokyo Shi-
baura Electric Co. Ltd. appears to
have one in a portable single-tube
color television camera unveiled late
last month. Sales will begin in Feb-
ruary at the eye-popping low price
of 200,000 yen, or about $770 at the
present rate of exchange.

The unit could open the door to a
new consumer market if, as Toshiba
expects, such cameras follow mag-
netic tape recorders into the home
and spur a demand for home video
recorders. Until now video recorders
haven’t been able to nudge into that
market because camera prices were
much too high.

Before the Toshiba announce-
ment, the lowest-priced portable TV
camera was a two-tube unit from
Akai that cost 450,000 yen—more
than twice the Toshiba model. An
earlier Toshiba camera sells for
630,000 yen.

The new tube is a classical vidi-
con type with an integral dichroic
color stripe filter added. This makes
the basic tube less expensive than
some improved camera tubes with
higher-performance semiconductor
targets, including the Philips
Plumbicon, Toshiba Chalnicon, and
Hitachi Saticon.

The camera’s output is a standard
NTSC signal, enabling direct connec-
tion to a Japanese or U.S. video
recorder or monitor. A simple rf
modulator adapter puts the signal of
the radio frequency carrier for re-
ception on an unused channel of a
TV receiver.

The standard camera with fixed-
focal-length lens and optical view-
finder is 320 mm long, 105 mm high
and 90 mm wide and weighs 2.5
kilograms. A power supply is in-
cluded in the price but physically
separate because it is heavy, and, in
many applications, will be replaced
by a battery pack.
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The key to Toshiba’s low price—
and the element of breakthrough in
design—is the ability to obtain good
performance from a vidicon with a
standard antimony trisulphide
photoconductor rather than one
with a more expensive photocon-
ductor. This is made possible by a
new scheme for separating colors
that incorporates elements of sys-
tems developed earlier by Nippon
Columbia Co. [Electronics, Jan. 23,
1967, p. 236] and NHK [Electronics,
Oct. 23, 1972, p. 85].

All these schemes use two sets of
dichroic color stripes. One set is
cyan and gives a signal that is alter-
nately white between stripes and
white minus red under stripes. The
other stripes are yellow to give a sig-
nal that is white and white minus
blue.

But the Nippon Columbia and
NHK approaches both have draw-
backs that degrade picture quality.
Columbia’s problems include a re-
quirement for a large bandwidth,

Pioneer. Toshiba cam-
era could be first to
crack the lucrative
consumer market.

too much bandwidth for a small
vidicon to handle with good resolu-
tion, degrading the signal-to-noise
ratio of the color channels. Further,
differences in outputs of the higher
and lower-frequency carriers results
in color shading.

The NHK method can leave an
unattractive horizontal pattern over
the picture. The overlap of the two
sets of stripes that are slanted with
respect to each other alternately in-
creases and decreases as successive
horizontal lines are scanned. This
can cause a zero frequency beat in
color and luminance channels, cast-
ing an unattractive horizontal pat-
tern over the picture. The price of
eliminating the cause of the pattern
is use of a photoconductor whose
output is a linear function of illumi-
nation, such as the Hitachi Saticon
used by NHK.

The Toshiba way. An inexpensive
system can’t afford to use the expen-
sive Saticon, though. Toshiba got
around this by staggering the two
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carrier frequencies, without com-
pletely separating them as Colum-
bia does, and by using a correlation
method for carrier separation like
NHK does.

If the two carrier frequencies are
staggered by about half a mega-
hertz, the beat frequency is raised
above the bandwidth of perhaps 0.4
MHz used after the demodulator in
the color channels and is eliminated
by the low-pass filters in these chan-
nels. Staggering the frequencies
shows up on the camera tube color
stripe pattern as diagonal displace-
ment of the lozenge, or diamond-
shaped, overlaps of the stripes that
were previously neatly arranged on
horizontal lines. A small amount of
beat remains in the luminance
channel but does not cause serious
degration of signal. O

France

Schneider sets up
on its own in the U.S.

General Radio’s affair with its
French partner, Schneider Electron-
ique, is over. The agreement to set
up a joint company to handle sales
of each other’s products [Electronics,
Jan. 4, p. 29] and to custom-design
systems should have gone into oper-
ation in April. Now Schneider has
taken the bit between its teeth and
set up its own marketing arm in the
uU.s.

Schneider’s decision to go it alone
in the American market comes after
three attempts to develop a perma-
nent partnership with a U.S. firm. A
successful distribution arrangement
with Honeywell in the U.S. ended in
1970.

A further distribution deal with
Dixon collapsed soon thereafter,
and the General Radio venture fi-
nally fell apart in June when
Schneider’s lawyers said there had
been “a breach of agreement” by
the U.S. company. Schneider says
that none of its products was on the
American market by June.

With its total 1972 sales at just $4
million, it seemed an unlikely task
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Around the world

Bank computer access by telephone

Communicating data between a central computer and distant terminals is
old hat, but early next year a savings bank in southern Germany will have a
system that provides computer access through ordinary push-button tele-
phones over public telephone lines. What's more, the system can be modi-
fied to make the computer reply over the telephone in synthetic speech.
The first installation phase calls for setting up 40 telephone/printer out-
put/output terminals. The new setup, called Modacom, comes from Sie-
mens AG and is, as the name suggests, a modular data-communications
system.

The phone is part of a desk-top unit, the Comset 1012, which houses an
identity-card reader and a printer. Although no bigger than the telephone it-
self, the printer can produce the computer output on a paper strip up to 8%
inches wide. For data reproduction, the printer uses metalized paper. The
printing speed is 20 characters per second, and the data transmission rate
over the telephone lines is 200 baud

Teletypewriter uses magnetic principle

A chalienger to the 10-character-per-second teletypewriters is being devel-
oped by Cambridge Consultants Ltd., Bar Hill, near Cambridge. its inventor,
Graeme Minto, says the magnetic-based machine will perform better for the
same money than a conventional teletypewriter plus paper-tape punch and
reader.

The machine’'s appeal, Minto says, is that it will cost no more to make in
volume than present electromechanical machines but will run many times
faster, chopping the time-based connection charges. Since the magnetic
unit has only two significant mechanical functions—horizontal printhead-
carriage motion and vertical paper motion—it should be totally reliable at 30
characters per second. It's not silent, but it's quiet. Further, Minto says, ex-
penditure on the only consumable item—a magnetic coated paper—should

present teletypewriters.

work out about 20% less than the cost of paper, ribbon, and paper tape on

for Schneider to pick up the pieces
and start from scratch on its own.
But in five weeks and 10,000 miles
of state-to-state campaigning in July
and August, Schneider marketing
director Francis Barroux and two
other French colleagues set up a
network that Barroux claims “covers
90% of the U.S. market.” To get a
share of that market, Schneider
started by taking a booth at Wes-
con.

Schneider introduced its Digitest
610, a multimeter with built-in tem-
perature probe for $440. There is no
equivalent on the U.S. market,
Schneider says. Rival U.S. multime-
ters are priced at $295, but, Barroux
points out, they do not have the
temperature-probe capability,
which purchased separately from
U.S. suppliers costs an additional
$200 to $300. The company also
showed its $995 function synthe-
sizer.

Now that it has taken the plunge,
Schneider is happy. “General Radio
may have accidentally done us the
biggest favor we could ask for,”
smiles Barroux.

““Those four years with Honey-
well,” Barroux acknowledges, “were
frustrating in that we did not know
what was going on in the market.
After this trip to set up the outlets,
we know it very well.”

From a borrowed headquarters in
Phoenix, Ariz., Schneider hopes to
move up fast. Next year, Barroux
figures, he will reach a minimum of
$1 million sales on the American
market.

To help the marketing effort
along and to coordinate the sales
network, Schneider plans to set up
its own subsidiary in the U.S. by the
end of this year. The new company,
Schneider Electronic Corp., will also
help to provide after-sales services
and technical support. O
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LOW NOISE
LOW DRIFT
OP AMIPS...

05u/°C
0.6 uV pk-to-pk
8.0 uV/Month

made easy!

ANIAO- 05
Max! i
J U

YOUR TOUGHEST OP AMP SOCKET JUST GOT FILLED!

The new monoOP-05 series guarantees the most accu-
rate input specs in the industry . . . and no additional
components are required for frequency compensation
or protection! Best of all . . . the parameters are rock-
stable, month after month! With offset voltages as low
as 150 gV (Max), bias currents as low as 2.0 nA (Max),
and CMRR as high as 114dB (Min), the monoOP-05 is
the “ideal” op amp for all precision aerospace and in-
dustrial transducer and computation circuitry!

Try one! Discover just how easy low noise, low drift op
amp designs can be! (The monoOP-05 is a direct re-
placement in 725, 108 and unnulled 741 sockets .
upgrade your system now!)

Units processed to MIL-STD-38510 and/or with long-term sta-
bilities 100% tested and guaranteed to better than 5.0uV/Month
are available . . . contact the factory or your local PMI repre-
sentative. Matched dual versions in 14-pin DIP packages are
also available...inquire about the amazing monoOP-10 series!

GUARANTEED MIN/MAX SPECIFICATIONS

Operating Temp. Range —55/4+125
Vos @ 25°C 0.15

Vos vs. Temp. 0.5

Vos vs. Time 8.0

Noise (0.1 Hz to 10 Hz) 0.6

Input Bias Current 2.0

CMRR 14

Open Loop Gain 300

Price @ 100 pcs. (TO-99) $44.95

—55/4125 0/+470 0/470 °c

0.5 0.5 1.3 mV

1.0 0.6 15 wv/°C

9.0 9.0 — #V/Month
0.6 0.6 0.65 uV, pk-to-pk
3.0 4.0 7.0 nA

114 110 100 dB

200 200 120 V/mV
$19.95 $14.95 $7.95

NPRECISION
(OND ZMONOLITHICS

INCORPORATED

1500 SPACE PARK DRIVE, SANTA CLARA, CALIFORNIA 95050
TEL. (408) 246-9225 « TWX 910-338-0528 « CABLE MONO
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AUTHORIZED DISTRIBUTORS

NEW YORK METROPOLITAN AREA Harvey Radio, Woodbury, N.Y.: (516) 921-8700 « NEW ENGLAND AREA
Gerber Electronics, Dedham, Mass.: (617) 329-2400 » UPSTATE NEW YORK Harvey/Federal Electronics,
Binghamton, N.Y.: (607) 748-8211 » NORTHEAST Newark Electronics, Malden, Mass.: (617) 321-3930 e
BALTIMORE-WASHINGTON Whitney Distributors, Baltimore, Md.: (301) 944-8080 » MICHIGAN RS Elec-
tronics, Detroit, Mich.: (313) 491-1000 * SOUTHEAST Kirkman Electronics, Winston-Salem, N.C.: (919)
724-0541 o CENTRAL Hallmark Electronics, Etk Grove Village, |Il.: (312) 437-8800 < Minneapolis,
Minn.: (612) 925-2944 e St. Louis, Mo.: (314) 521-3800 * TEXAS-OKLAHOMA Sterling Electronics, Hous-
ton, Texas: (713) 623-6600 ¢ Daltas, Texas: (214) 357-9131 ¢ SOUTHWEST Sterling Electronics, Al-
buquerque, N.M.: (505) 247.2496 » Phoenix, Ariz.: (602) 258-4531 « WEST Westates Electronics Corp.,
Chatsworth, Calif.: (213) 341-4411 « Sterling Electronics, San Carlos, Calif.: (415) 592-2353 « Inter-
mark Electronics, San Carlos, Calif.: (415) 592-1641 » Denver, Colo.: (303) 936-8284 « Seattle, Wash.:
(206) 767-3160 « Salt Lake City, Utah: (801) 359-0531 « San Diego, Calif.: (714) 279-5200 « Santa Ana,
Cailf.: (714) 540-1322 « WESTERN CANADA Intek Electronics Ltd., Vancouver, B.C.: (604) 873-2477.
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Honeywell Bull
stalled on
Unidata entry

Licensing battle
heats up on
video disk . . .

. . as another,
a magnetic disk,
is unveiled

Electronics/September 13, 1973

International newsletter

Honeywell Bull, the Franco-American computer partnership, has been
rebuffed in its attempt to create links with Unidata, the new European
computer alliance. The French have told Honeywell Bull that it is “out
of the question” for Unidata to take them in as long as the U.S. com-
pany Honeywell Information Systems holds on to its 66% control of
Honeywell Bull. The decision, revealed last week by Maurice Allegre
of the French government’s computer aid agency, is a blow for the
Paris-based company. Honeywell Bull president Jean Pierre Brule has
been on record since last April as willing and eager to arrange some
kind of tie-up with Unidata members—Siemens, Philips, and La Com-
pagnie Internationale pour I'Informatique. Brule is refusing comment
on the rebuff, but shows no indication he will meet Allegre’s terms. To
qualify for entry, in effect, Honeywell Information Systems, would
have to sell off 17% of its control to its French partner, Compagnie des
Machines Bull, to bring down American ownership to 49%.

The Telefunken/Teldec video disk system, which will hit the German
market next January, has become the subject of intensive licensing ne-
gotiations with domestic and foreign firms, including U.S. and Japa-
nese companies. An agreement has already been made with Saba-
Werke, a German consumer electronics producer and a subsidiary of
General Telephone and Electronics. Other licensing deals are expected
to be signed shortly with Japanese firms, but Telefunken officials are
not saying who they are. The license fees will be in accordance with the
number of systems produced.

The so-called TED—for television disk—system, which had its public
debut at the International Radio and Television Show in West Berlin,
provides for up to 10 minutes of color playback. It will initially sell for
about $460 dollars or roughly half the price of a 26-inch color-TV set on
the German market. A disk-changer version capable of playing back a
stack of 12 disks, with only 5 seconds of dead time between each disk,
will follow in 1975.

Telefunken officials predict that by 1980 every eighth TV set owner in
West Germany will have a TED playback unit, a forecast which works
out to 2.5 million units. As for the TED disk market, the company pre-
dicts that each system owner will initially have from six to eight disks.
They will be priced between $4 and $10 depending on the program they
contain. The upper price limit for the disk corresponds to the cost of
regular long-playing record on the German market.

Add another name to the list of companies engaged in video disk sys-
tem development. Wolfgang Bogen GmbH, a West Berlin electronics
company, has demonstrated a video disk that has recording capability.
Systems now under development or soon to go to market are for play-
back only. The system Bogen demonstrated uses a 12-inch disk, which
holds information in a magnetic layer on both sides. It spins on a turn-
table at 156 revolutions per minute and feeds its information to the an-
tenna terminals of a regular TV set. A special magnetic head is used for
recording and playback. The technique is being developed by an inde-
pendent German engineer working in cooperation with Bogen.
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IPL readies
solid-state
video camera

French company
to try hand
at PAL TV sets

BPO gives
go-ahead for
packet-switching trial

International newsletter

The British solid-state imaging specialists, Integrated Photomatrix Ltd.,
will show a new solid-state camera with all-electronic scanning on its
stand at the New York Electro-Optics Systems Exhibition next week.
It’s built around a 64-by-64-element integrated silicon photodiode
matrix. Diodes are at 3 mils centers on a chip about % inch square,
which also includes aluminum-gate MOS scanning circuitry, consisting
mainly of two 64-bit shift registers.

The camera consists of the chip, front optics, and head electronics
for integration and amplification of the chip output. It will cost about
$5,000. IPL says that its advantages compared to CCD image-scan sys-
tems are that it’s available here and now and that it will go faster, judg-
ing by printed data available on CCD arrays. It supplements, and
doesn’t replace, IPL’s systems that use a linear photodiode array and
scan mechanically in one axis.

Thomson-Brandt, best known outside France for the professional
equipment produced by Thomson-CSF, hopes to get a foothold in the
fast-growing West European PAL color-TV market. Thomson’s consu-
mer-goods group has in development a 110° PAL set with digital touch
tuning and ultrasonic remote control. The company expects to have it
on the West German market before late 1974. Thomson officials at the
International Radio and Television Show in Berlin this month said
they figured they could sell the set at competitive prices on the German
market. Thomson is based in Secam territory and thus has had slight ex-
perience so far with PAL circuits, touch tuning, and remote control.

Thomson-Brandt won’t set up its own distributing network for the
PAL set. Instead, it expects to team up with a major West German con-
sumer goods wholesaler group. The most likely partner is Weltfunk, an
association that sells some $320 million worth of appliances and consu-
mer electronics products yearly. Thomson and Weltfunk are thinking in
terms of some 30,000 black-and-white sets and between 15,000 and
20,000 color sets at the outset.

The British Post Office has awarded Ferranti Ltd. a contract to build
three digital data-switching exchanges organized to operate on real-
time packet-switching principles instead of forging dedicated through-
links, as is more usual. The exchanges will be in London, Manchester,
and Glasgow, linked in a triangle. The system should be working by
1975, as a trial to investigate the potential of packet-switching tech-
niques. So far 18 user companies have agreed to co-operate in the trial.

The network will use three Ferranti 700-E control processors in Lon-
don, splitting the work three ways, and two 700-Es in each other center,
sharing the load. There will be another 700-E for system monitoring in
each center. In addition, in London alone, each switching processor
will have a back-up duplicate. Ferranti will also build hardware to in-
terface modems to the computer system. Initially, there will be a single
48-kilobit multiplex link between cities.

At the transmission exchange, a message will be broken into packets
not longer than 256 eight-bit bytes, plus header, and any packet may go
by either of the two possible routes to the destination exchange accord-
ing to convenience when the packet is formed. This exchange rebuilds
the message and has special fast-responding hardware to send acknowl-
edgement packets back to the origin.
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switching a
test panels,

programming
boards,

and other

Iped'and successfully used for

te communicﬂajgﬁs applications, this Cinch CCB
I¥eircuit concenftration system may now be the an-
SWET to your complex interconnection problems.

One side of the panel assembly is wirewrappable,
for automatic, semi-automatic or hand wiring. The
other side accepts polarized, positive detent,
single through six-pin, color-coded patch cord
plugs for rapid circuit changes.

New from Cinch:
bmpact easy
nter onnection

Color coded panels have raised, high-visibility,
replaceable marker strips. Contacts are on 0.200"
centers and individual contact modules can be
replaced in seconds. The compact CCB system
is remarkably easy to install, modify and maintain.

For detailed information call TRW/Cinch Connec-
tors at (312) 439-8800 or write TRW/Cinch Connec-
tors, an Electronic Components Division of TRW
Inc., 1501 Morse Ave., Elk Grove Village, Ill. 60007.

CM-7310

TRW/ civcH connvecTors
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/ HP CALCULATORS SOLVE YOUR PROBLEMS, YOUR WAY

Check These Six Short Cuts To The Answers You Need.

Whatever your discipline —whatever your needs —
HP has a calculator to help you turn problems

into solutions. .. faster, easier. Check the wide array —
from hand-held scientific models and special desk-top
machines all the way up to computing calculator
systems with a complete line of peripherals. All built
to HP’s high-quality standards. Take a good look at
these features —and prices —and you will probably

find the answer to your problems in an HP calculator.

HP-45. This 9-ounce scientific wizard comes close
to being a hand-held computer—complete with 9
addressable memory registers and enough power to
solve more than 40 high-level functions. The price?
Only $395*. (Or you can now buy an HP-35

for just $295*.)

HP-46. A desk-top version of the HP-45 with a

big plus feature —an alphanumeric printer for
permanent records. The printer lists the contents
of the operational stack and registers, gives error
indications, and prints in red or black—or both—on
standard paper tape. The powerful, printing HP-46
is just $695*.

HP 9805. This is the machine that takes the work
out of statistics — means, variances, correlations,
histograms, curve fits —and gives you printed or
plotted answers at the press of a single key. It does
hours of laborious calculations in seconds—and
it's just $1295*.

HP 9810. Here is the powerful, programmable
calculator you tailor to your specific needs. You




can redesign the keyboard for statistics, mathematics,
or your own special functions—by just changing
plug-in blocks. It's just as easy to expand the memory
or add peripherals. Simple to learn, simple to operate,
easy to own—just $2475*.

HP 9820. If you need an algebraic calculator

that handles your input and output in the same
straightforward way you'd jot them down on paper,
then you’ll appreciate the 9820. It's programmable,
expandable —with additional memory or peripheral —
and economical. $4975*.

HP 9830. Here is a complete desk-top data processing
system that fills the gap between calculators and
computers. It can take on just about any business
function you can name —from inventory control to

accounts receivable. Then it can turn around and
handle such sophisticated scientific tasks as matrix
math and statistical analysis. And it speaks BASIC.
Best of all it starts at just $5975*.

Solutions. Answers. Results. In the shortest possible
time. At easy-to-justify costs. That's what HP
calculators can do for you. But see for yourself; for
more information or a demonstration, write or call.

*Domestic U.S. prices only. 093/5

HEWLETTW PACKARD

Sales, service and support in 172 centers in 65 countries.
Loveland. Colorado 80537. Oftices in principal cilies throughout the U.S

/

For a demonstration, circle reader service no. 68

For information, circle reader service no. 69



1. Excellent soldering: CA 725 was
developed for electronic application
where soldering is important. After
laboratory exposure at 150 F and
100% Relative Humidity for two years,
CA 725 was still solderable.

2. Overall gold plating has been
eliminated: CA 725 requires no
special finishing. The need for gold
plating in most applications can be
reduced by 90%. Lets you put more
gold where it is needed...at the
contact point.

3. Easier to fabricate: CA 725 may
be formed by conventional methods.
For example, it is stamped and

If you’ve been desighing components

reasons to switch

formed on dies used for other copper
alloys. Bend properties are excellent
across the strip width. Even at harder
tempers. That gives you additional
freedom in die and part design.

4. Excellent corrosion resistance:
CA 725 needs no protective coating.
It resists tarnishing. Wire-wrap
connectors can be made without any
protective coating. CA 725 has excel-
lent resistance to stress-corrosion
cracking to boot.

5. Greater fatigue strength: Cold
worked CA 725 has higher fatigue
strength than similarly cold worked
phosphor bronze.



|

with phosphor bronze, here are 8
to Copper Alloy 725.

6. Better stress relaxation perform-
ance: CA 725 keeps its good sﬁoring
properties at higher operating tem-
peratures. This is especially important
with today's increased packaging
densities. |

7. Readily available: CA 725 Lls not
an exotic alloy in spite of its extraor-
dinary properties. It is an industry
standard. You can get it at mopt
copper and brass wire and strip
suppliers. If you can't, let us kriow.

8. All this and economy too. Because
of CA 725's combination of proper-
ties, total material and finishing cost
can be dramatically reduced. The

result for one component manufac-
turer was a superior product. And a
25% reduction in the cost of the part.

They switched from phosphor
bronze. We have given you eight
reasons why you should switch.
Think about it. For more information
on CA 725 call your local supplier, or
write Department 3473, The Interna-
tional Nickel Company, One New
York Plaza, New York, N.Y. 10004.

THE INTERNATIONAL NICKEL COMPANY INC  NEW YORK
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Miniature lamps
specially packaged
for your application

Traditionally, the application of
miniature lamps has involved use
of the familiar mated metal base
and receptacle. The base, usually
threaded or bayonet type, is
cemented to the bulb. A recep-
tacle of corresponding type

is separately wired into the
equipment.

Now, other and more convenient
techniques for applying both
miniature and subminiature

Standard miniature and

lamps have evolved. Some consist
of variations of the base and
receptacle method. Others dis-
pense entirely with the wired-in
receptacle, All offer certain
advantages—economy, Jaster
assembly—in some cases, by
automatic machinery.

W agner is a major supplier of
the special types of Tung-Sol
lamps shown here. Some of them
may suggest methods by which

you might reduce your costs,
speed your production, or
increase the sales appeal of your
product. Inquiry concerning your
lamp application is welcomed.

Miniature Lamp Section
W AGNER ELECTRIC CORPORATION
630 West Mt. Pleasant Avenue
Livingston, N.J. 07039
TWX: 710-994-4865
Phone: (201) 992-1100;

(212) 732-5426

® TRADEMARKS WAGNER AND TUNG:SOL REG. U.8. PAT, OFF. AND MARCAS REGISTRADAS

subminiature lamps. Globe, straight side, lens
end, tubular, flat end, blister, wedge or cartridge —
there is a Tung-Sol lamp in every style. Let us quote

on your requirements.
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Deltrol’s New catalog lists 1570 relays,
232 solenoids and 218 timers... and
t's yours, free!

One of Deltrol’s relays, solenoids or timers may be just what you’re looking for.
You'll find engineering specs and prices for 5, 10, 15 amp AC and DC general
purpose relays, including the popular new 160/165 series...25 amp heavy duty
power relays with or without auxiliary switch...magnetic latching relays up to
6PDT...low, medium and highpower intermittent and continuous duty solenoids
with optional buzz trimmer that eliminates AC hum...medium and heavy duty
clappers with adjustable stops...and interval, pushbutton, repeat cycle, fixed or
adjustable automatic reset timers. We’ll send you this catalog free if you circle
the number below or write to..

DELTROL. |
CONLPOIS | .55 1ons.. wmasses, wis 55215

Phone (414) 671-6800 Telex 2-6871
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“They're reliability

freaks. Thats why we
bought their laser

Mel Nesselroth
Manager, Hybrid Product Engineering
Motorola Communications Division

Ft. Lauderdale, Florida

Motorola's Mel Nesselroth is a tough cus-
tomer. He has to be. His engineering group is
responsible for turning out all the hybrid circuits
used in the company's portable communications
products.

With Mel Nesselroth, reliability is the big
thing.

“We picked Teradyne's W311 Laser Trim-
ming System to trim thick-film circuits. Why?
Because Teradyne people are such demons for
reliability. We're now punishing that system 24
hours a day. Sometimes we throw in Saturdays
and Sundays.”

Is it down much?

“Maybe an hour or so a week, for main-
tenance of mechanical parts.”

The W311's uncommon reliability is
matched by its speed, which derives from a

trim

L Ll

mer.’
i

unique galvanometer-controlled beam posi-
tioner. Its speed is matched by its accuracy.
Motorola has checked its bridge again and again
against external standards and has yet to find
adiscrepancy.

High throughput, total control of trim size,
and clear TV monitoring are other features of the
W311 that turn Motorola on. But a practical man,
Mel Nesselroth keeps coming back to bread-and-
butter issues: “I like to think of the savings in
support costs we're going to realize because of
Teradyne's 10-year warranty. That's a real plus.”

Find out more about Teradyne’s W311, the
workhorse that has proved itself at Motorola and
at companies large and small all over the world.
Write Teradyne, 183 Essex Street, Boston, Mas-
sachusetts 02111. In Europe: Teradyne Europe
S.A., 11 bis, rue Roquépine, 75 Paris 8°, France.

j ERADYNE,

CHICAGO (312) 298-8610 / DALLAS (214) 231-5384 / NEW ENGLAND (617) 458-1256 / NEW YORK (516) 364-9797 / SUNNYVALE (408) 732-8770
LONDON (093-28) 61111 / 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

Picturephone to change its image

Finding that few people simply want to see their callers, AT&T proposes
to add many options to its next generation of video telephones

by Lyman J. Hardeman, Communications & Microwave Editor

The Picturephone is going back to
the drawing board. AT&T has de-
cided that the instrument itself, for
which it once predicted a million in-
stallations by 1980, has been hurt by
its emphasis on face-to-face commu-
nications and its lack of options.

To be sure, the Bell System will
maintain a marketing effort in the
Chicago area (see “Look at Chi-
cago”). Service also is offered in
Pittsburgh and Washington, D.C. At
the same time, company officials
will make use of the market experi-
ence gained since 1970 to come up
with a more versatile next-gener-
ation unit that they hope will result
in a more salable service.

To coordinate both engineering
and marketing aspects of the new
Picturephone, Edward Goldstein
has been named assistant vice presi-
dent—an appointment that for the
first time formally brings such deci-
sion-making responsibility for video
telephones into the higher levels of
AT&T management.

Goldstein is open about the
present lack of market acceptance
and the possible future directions
that Picturephone might take. “Our
objectives have changed considera-
bly,” he admits. ““We originally con-
sidered that the Chicago experi-
ment, if it succeeded, would be
quickly expanded to similar services
elsewhere. . . . It’s fair to say that
success has been less than expected.
. . . We are therefore regrouping to
see what changes need to be made
to make it more attractive from the
marketing point of view.”

The basic marketing problem
with Picturephone, he contends, is
that its design has been optimized
for face-to-face communications.
“But until you have a fairly large
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Look at Chicago

Picturephone service is almost nonexistent outside of lllinois, where Chi-
cago has been a system testbed. Pittsburgh and Washington, D.C., both of-
fer the service, yet Pittsburgh has but three customers; Washington, none.
Iinois Bell currently lists 109 Chicago customers using 473 Picturephone
sets—it's garnered this mini-universe by charging an admittedly promo-
tional $86.50 per month, about half the $170 charged in Washington and
$160 in Pittsburgh. Installation, extension, and per-minute tariffs are sim-
ilarly sliced.

About half the Chicago customers, including banks, law firms, architects,
several advertising and printing firms, and almost a dozen hospitals, sub-
scribe to internal intercom service only. One such application, at the mas-
sive Cook County hospital, links emergency, operating, and recovery
rooms to several urology clinics and wards for physician consuitation and
transmission of X-ray films. “‘The results were surprisingly successful,”
says Dr. Irving Bush, chairman of the department of urology. ‘‘In some in-
stances, the X rays presented could be seen better over the video system
because we were able to brighten and darken poor-quality films."’

Picturephones have also found their way into the Cook County sheriff's
department, and one pair links a North Chicago prisoner lockup with the
downtown night bond court, speeding bonding procedures by eliminating
the need for prisoner transportation. Fingerprint and arrest records, though,
are still sent by facsimile.

The nation’s second largest city also sports five Picturephone booths so
that the public, as well as 117 private Picturephone users, can shop by pic-
turephone at several local stores, including retailer Bonwit Teller, a local
florist, (picture above) and the Avis and Dollar A Day car-rental firms. That
same network also links the public to medical-equipment-leasing com-
panies, management-recruitment firms, the Chicago Convention and Tour-
ism Bureau, and lllinois Bell news and weather programs.
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universe of people connected to the
system, the service doesn’t strike
most people as being worth the
money that has to be charged.”

The giant communications com-
pany is, of course, looking for ways
to reduce costs. But more im-
portantly, says Goldstein, “We are
seeking to increase the utility of the
service so that what is charged will
be more in line with what customers
want to pay.”

Options. Increased utility for
Goldstein means a wide variety of
standard options with the basic ter-
minal design. Among those being
seriously considered for the next
generation of video terminal are:
® A separable camera to allow the
customer to move the camera off the
executive desk and into other than
face-to-face situations. From this
comes a need to increase the resolu-
tion of the Picturephone camera to
that of the 525-line television stan-
dard, thus allowing conventional
closed-circuit TV cameras and com-
mercial television receivers to be
used in a Picturephone terminal.
® A facsimile receiver, so that an
operator can make hard copies of
images and drawings.

s Video tape recorders that make it
easy to record a video session for
later replay.

m Keyboard devices for data entry
and to give the operator access to
banks of data filed in a computer.

® Picture-processing electronics, so
that the operator can choose be-
tween the high frame rates needed
for moving images and the higher
resolution often required for trans-
mitting still graphic information.
The buffer storage required for this
processing capability could at the
same time make possible slow-scan
techniques for receiving graphics
transmitted over the normal tele-
phone lines.

The number of adjuncts that can
be added to the basic terminal is
limitless. And it’s difficult to predict
very far into the future what tech-
nologies may make what options
commercially attractive. However,
Bell has now learned from market
experience that the key to market
penetration is flexibility.

As for those widely discussed
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Well-groomed shopper. Chicago woman shops for dresses while having her hair done.

technical problems—for example,
white spots in the picture, traced to
faulty diodes, difficulties with the
voice suppressor, visibility loss in
bright light—Goldstein says they’ve
either been licked or will offer no
resistance and that he’s satisfied
with the instrument as it now
stands. But one of the major mar-
keting drawbacks to Picturephone
service, lack of intercity switched
service, still exists.

For the customer, this new video
telephone will have many parallels
with a home stereo component sys-
tem. In stereo systems, once he has
the basic amplifier, he can add a
tuner, record changer, or now
quadraphonic gear, depending on
desire and budget. So could the user
mold his terminal to fit his unique
needs and budget.

A major difference, however, is
that the stereo system stands alone.
But the Picturephone must conform
to standards that allow it to inter-
face with other terminals in a na-
tionwide, if not worldwide, system.
And this is perhaps the most press-
Whole picture. AT&T's Edward Goldstein is
coordinating Picturephone marketing,

ing problem still facing Goldstein.
The decision to adopt the 525-line
television-resolution standard, for
example, would require a quadru-
pling of transmission bandwidth.
This would substantially increase
transmission costs that have already
been estimated at 10 times that of
voice-grade lines, at the very least.
All the options available to Bell
are still being tested, Goldstein em-
phasizes, and no decisions have yet
been made on which will be in-
cluded. But one thing is certain—the
next-generation Picturephone will
have a strikingly different image. [



Another FIRST from DDC

DDC, the company that developed the first
synchro converter module back in 1969, has now
introduced the first line of micrcminiature hybrid
synchro converters.

Included are a hybrid multiplexed S/D (Model
HMSDC) and hybrid tracking $/D and D/S (H-
Series) converters . . . specifically designed for
applications requiring microminiature size, low
power (cmos), high accuracy, and single or
multispeed operation. |n addition to avionics ap-
plications, their extreme low power and high
reliability make them ideal for remote data
gathering stations and man-portable equipment,
They are available as modules for you to pack-
age, on cards to your specifications or as NAFI
SHP circuit cards.

Both the HMSDC and H-Series feature high
reliability (MIL-883 processing) and stability—
with no trims, adjustments or calibrations.

Hybrid synchro converters. Latest in a whole
line of “firsts” from DDC.

For product or technical applications informa-
tion, write or call Jim Sheahan or Hans Schloss.
They're engineers, so they talk your language.

SYNCHRO
CONVERSION
HANDBOOK

VOLUME 1

ILC Data Device Corporation
100 Tec Street, Hicksvitle, N. Y. 11801

o
If you work with Shaft Encoders i
you will want this REFERENCE !

BOOK . .. written for circuit and sys-
tems designers, ‘‘Synchro Conversion
Handbook™ is the first, most complete,
and only authoritative text on synchro
conversion. Prepared and published by
DDC. this 96-page book helps you under-
stand and meet your specific synchro
problems. Ample references, tables and
supporting liltustrations. Covers tracking
vs sampling converters, error analysis,
converter selection criteria, applications
ideas, test circuits, etc. Send $2.00. Or, if
you work in synchro convers:on. you may
quality for a free copy.

O My synchro application merits a free copy of your
new book. Please qualify me.

O Enclosed is $2.00 in check or money order. Please
rush my copy of “Synchro Conversion Handbook."

Name_ = Title__

Company____

Address -

City _ - ___ State. Zip._ 4

D)

G A subsidiary of ILC Industries, Inc,

ILC DATA DEVICE CORPORATION

100 TEC STREET, HICKSVILLE, N. Y. 11801 ¢ PHONE : (516) 433-5330
Shaping the future of Jdata conversion.
APPLICATION CENTERS

Long Beach, Calif.
(213) 597-5744

Washington, D. C.
(703) 536-2212

Bruxelles, Belgium
Tel. 62.01.59

Shaping the future o

synchro conversion.
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- Hybrid Multiplexed Synchro Converter
Binary Coding
Accuracy to 5.3/
Resolution 1.3’
150 us convarsion time
{not shown}

Actual size

H-Serles Hybrid Tracking S/D & D/S
Binary Angle Codin

Accuracy to 2' ($/D) or +4' (D/S)

14 or 16 bits binary

Type Il servo loop

2 min. S/D Converter
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Computers to monitor waterways

Belgians seek to conserve surface water supplies with network

of monitoring equipment, transmission lines, and data processors

by John Gosch, Frankfurt bureau

Belgian Government officials have
embarked on a long-range project
aimed at controlling thousands of
miles of rivers and canals traversing
the country. And helping them in
this effort will be millions of dollars
worth of electronics monitoring
equipment, transmission lines, and
data processing gear.

In what is Europe’s—and possibly
the world’s—first computer-moni-
tored network of waterways, a data
processing center at Brussels, Bel-
gium’s capital, is already keeping
tabs on the water level of major Bel-
gian rivers. Using the inputs from
water-level measuring stations, the
computer supplies information on
how locks and sluice gates should be
positioned for optimum water flow.

Later, the computer, operating on
a complex mathematical model, will
automatically control water locks
and sluice gates along rivers and
canals. It will also play a vital role in
Belgium’s fight against water pollu-
tion. The project’s main purpose,
though, is to help the Belgian gov-
ernment make better use of the
country’s surface water reservoirs.

Main contractor for the project is
West Germany’s Siemens AG. The
company has just completed the
first portion of the job—putting the
computer and a number of measur-
ing stations to work.

As presently conceived, the Bel-
gian system will eventually com-
prise some 240 main measuring sta-
tions, spotted along 12 water routes.
In addition, there will be a number
of so-called substations installed
along a few tributary streams. When
completed in about 10 years, the
Belgian network will have from $10
million to $12 million dollars worth
of electronics hardware alone.
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In the network, remote control
lines interconnect all stations and
also tie them to the computer, a Sie-
mens model 305 process control ma-
chine already operating at the Brus-
sels control center. Used for data
transmission is the Siemens Z701 re-
mote control equipment based on
time-division-multiplexed, pulse-
code-modulation techniques. The
substations will be fitted with Sie-
mens Z20 transmission equipment
for sending data to main stations ei-
ther over cables or by radio.

How it works. A main station can
transmit up to 10 different water
measurements and 15 messages to
the Brussels control center. Mea-
surements are, for example, on the

water level at either side of a lock or
a sluice gate or, as is the case with
automatic gates, the momentary
gate position. The messages can be
alarms signaling to the computer
that, say, a pump, a gate motor, or
any other device is inoperative. The
messages sent from the computer to
a station include information on
how a gate should be positioned for
a desired water level.

The process computer works on-
line. In this mode, the computer suc-
cessively addresses all main stations
along a water route and calls in
their information. Data trans-
mission is at 200 baud. All informa-
tion in the control center’s store is
updated every 45 seconds. a

|

@ Aachen

@ Luxemburg

Water control. Map of Belgium's computer-monitored network of rivers and canals shows
control points as triangles. The system will be complete in 10 years.
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Stores 16,584 hits at lowest cost per hit ever

The EA4800 P-channel read-
only memory has twice the
storage capacity of any other
ROM on the market. Using it,
you can program calculators,
minicomputers, data termi-
nals and similar equipment
at the lowest cost per bit
ever achieved.

And you will find it very
simple to use.

No clocks are required—
operation is static.

No address decoding is

required—it's on the chip.

No input pull-up resistors
are required for connection to
TTL—they're on the chip.

You have your choice of
2048 x 8 or 4096 x 4 organiza-
tion. You can OR-wire the
outputs to expand the
memory, and you need only
two supplies: +5v and —12v.

The ROM has a maximum
access time of 1.2 ssec and a
low power dissipation of
.032 mW per bit. It comes in a

Blectronic arrays (i

24-pin metal ceramic or
silicone-molded DIP.

Price is $28 in 100-piece
quantities in a silicone
package.

We can make a mask and
deliver the first good ROMs to
you in 6 to 8 weeks.

Contact Electronic Arrays,
Inc., 501 Ellis Street, Mountain
View, California 94040.
Phone (415) 964-4321.
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The calculator connection

Minicomputer users believe that in many instrument systems,
programable machines can do as well, cost less, and are easier to program

by George Sideris, San Francisco bureau manager

A few years ago, engi-
neers who couldn’t af-
ford to buy mini-
computers to run their
instruments began put-
ting together homemade
interfaces so that they
could use their desk cal-
culators. At about the
same time, several small
firms started making cal-
culator-instrument inter-
faces, an activity that
started a quiet move-
ment for programable
calculators to replace
minicomputers in small,
slow, data-acquisition,
process-control, and test
systems.

Now that movement
has broken into the open
via a Wescon session on
calculator-based systems.
Speakers from Hewlett-
Packard Co. and Tek-
tronix Inc. were sched-
uled to deliver papers
showing that, in many
cases, calculators do as good a job as
minicomputers, cost less, and are far
easier for the average engineer to
program.

Hewlett-Packard breached the
electronic bench-instrument market
last year with a high-frequency net-
work analyzer built around an H-P
9820 calculator. This summer, H-P
brought out its first data-acquisition
system, to be shown at Wescon
along with a new low-frequency net-
work analyzer [Electronics, Aug. 30,
p. 125). And now that Tektronix has
a suitable programable calculator, it
plans to enter the market [Electron-
ics, Aug. 2, p. 40, and Aug. 30, p.
108].
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Doing Its job. Fluidyne installation at the

Aerospace Corp. features a Wang 700 pro-
gramable calculator in place of a mini.

Peter S. Stone of Hewlett-Pack-

ard’s Loveland, Colo., division, is to
describe at Wescon several calcu-
lator-based bench instrument setups
used in-house to plot performance
characteristics of new instruments,
battery modules, and components.
He’ll also outline the two systems
H-P has on exhibit. In his bench in-
strument setup, Stone uses model
9820 and 9830 calculators.
Tektronix has not yet introduced
any calculator-based systems, but a
paper by Jack D. Grimes and-

Ronald V. Hill will show
how one setup uses the
Tek 31 calculator to
analyze components and
noisy signals. The system
includes a digital-pro-
cessing oscilloscope and
other instruments and
peripherals. When the
scope came out, the rec-
ommended processor
was a Digital Equipment
Corp. PDP-11 mini-
computer [Electronics,
March 15, p. 98].

Stone recommends
calculators for bench-test
systems, remarking that
“some calculators ac-
tually rival in computing
power a minicomputer
with a sophisticated
compiler,” although the
calculators are slower.
Adds Grimes, “A very
large class of instrumen-
tation applications are
slower than a speeding
bullet.”

At Loveland, Roger Youngberg,
H-P’s systems product manager,
finds it “a little surprising that more
companies aren’t selling calculator-
based systems. While calculators are
outclassed by minicomputers in
multi-instrument systems, they are a
good speed match to instruments
like digital voltmeters.”

Because a minicomputer operates
in microseconds, it must often wait
around to receive data from instru-
ments, Youngberg explains. “And
the calculator is more friendly, more
human-oriented than a computer.
You don’t need expert programers.”

Another speaker at Wescon,
Roger Jennings of Fluidyne Instru-
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The Scanbe socket panel gives you all the features and benefits
of the pin-in-the-board panel for 28% less. In fact, you get two
additional very unique features—built-in standard decoupling
capacitor provisions and —contacts that accept a much wider
range of lead sizes. The socket panel is designed around
Scanbe's ME-2 Socket, the most reliable in the industry —not
one has ever been rejected.

Scanbe Manufacturing Corporation

3445 Fletcher Avenue

El Monte, California 91731

Tel: (213) 579-2300/ 686-1202 « TWX: 910-587-3437
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mentation, Oakland, Calif., in the
past 18 months has sold 90 systems
built around programable calcu-
lators supplied by Wang Labora-
tories Inc. Jennings estimates these
sales represent 70% of all the calcu-
lator-based data-acquisition and
control systems installed to date.
Second place apparently goes to
Midwest Scientific Instruments, of
Kansas City, Kans., which Douglas
East, the firm’s vice president and
sales manager, says has sold nearly
25 systems.

Industrial market. Jennings isn’t
worried about the new competition.
He expects the industrial market to
zoom rapidly from its present level
of about $1 million a year into the
tens of millions of dollars annually.
“Right now, we are looking at just
the tip of the iceberg,” he says.

Giving the movement impetus, he
says, are the newer desktop calcu-
lators that are programed in a high-
level language, Basic, and an input-
output structure compatible with
minicomputer peripherals, which
enable the calculators to be used in
conversational mode. And since the
Basic compiler is hard-wired into
the calculators, they can actually ex-
ecute their programs faster in that
mode than some minicomputers
having compilers stored in core
memories, he adds.

Jennings hopes to do a land-office
business selling calculator-instru-
ment-interface boxes, already a
profitable sideline. And Midwest ex-
pects its calculator peripherals to
outshine its systems sales. East says
the firm recently developed a
floppy-desk memory that extends
Wang calculators’ memories to
131,000 programs and has also de-
veloped a high-speed printer for
Wang machines.

Minis’ place. It’s agreed that
minicomputers should be relegated
to large data-acquisition systems,
complex multi-instrument systems,
component testers, and other sys-
tems that require a data processor
with high throughput.

And General Radio Inc. of Con-
cord, Mass.,, a maker of large, so-
phisticated test systems incorporat-
ing minicomputers, says it has been
investigating the use of calculators.

82

But, as pointed out by Richard G.
Rogers, general manager of compo-
nent and network testing, “For con-
trolling many instruments, a mini-
computer can handle more
complicated programs capable of
analyzing and diagnosing problems
on complex boards. Take a digital
logic board containing 100 digital
ICs. If you want a test system that
can tell an operator which IC is
faulty, then you must have a mini-
computer.”

A calculator could acquire data
from more than 1,000 channels, Jen-
nings says. However, given the limi-
tations of analog-to-digital conver-
ters and processing delays, 100
channels and about 10 input-output
operations per channel-second are
practical. That is 10 to 100 times
slower than minicomputers run.
Much depends, though, on the data
rate of each channel.

The vast majority of industrial
processes, however, have such
inertia that speed is seldom an over-
riding factor, particularly in super-
visory controls, Jennings contends.
While data acquisition and reduc-
tion has been the mainstay of Flui-
dyne’s calculator-system business
(the firm’s other major product line
is plastics processors), it is moving
rapidly into closed-loop industrial
controllers.

Watery job. Last month, Fluidyne
installed an irrigation-control sys-
tem at the Wu-Shan-Tou reservoir
in Taiwan. Fed inputs from weather
sensors and also from level sensors
in canals, the calculator regulates
flows in accordance with climatic
conditions. Another system controls
electrolytic-reduction pots (tanks
full of chemicals) at Taiwan Alumi-
num Ltd. Others control material
feeders at a cement plant, regulate a
motor-generator-test  system, run
automatic gaging equipment in an
auto plant, and the like. Jennings is
most proud of a system that controls
two metal-fatigue testers at Aero-
space Corp., El Segundo, Calif.
With its help, the wing-failure prob-
lems that plagued the F-111 aircraft
were solved.

Most of Midwest Scientific’s sys-
tems process data from blood ana-
lyzers, cell counters, scintillation
counters, and spectrophotometers in
medical labs. A maximum of 17 in-
struments can time-share a calcu-
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1. You can get immediate delivery
on bridges from these stocking
General Instrument distributors.
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ALABAMA, Hunteville
Cramaer Electronics .....
CONNECTICUT, Sirattord
Greene/Shaw .......
FLORIOA,

Hollywood

Cramar Elsctronics .
Orlando

Cramer Electronics ............ .
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Cramer Electronics .
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Radio Eleciric Service Co.
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Greone/Shaw .....

NEW YORK,
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Summit
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Cramer Efectronics .
PENNSYLYVANIA,
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Horbach & Redeman
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Plitsburgh
Semiconducior Speciallsts ...

MIDWEST

ILLINOIS, Eimhurst
Semiconducior Speclelists .....
INOIANA, indisnspolte

Semiconductor Specislists ............

1OWA, Coder Rapide

MICHIGAN,

Dewoit

Semiconductor SpeciaNsts
Qrend Rapide

Stots Friedman Co.
MINNESOTA.

Minasapois

Hamark Elecironice

The Berquist Co.. Inc.
Semiconducior Specialisis
MISSOURI, St. Lovie

Semiconductor Specialists .......

OoMIO,
Cincinnati
Newark Etecironics

Dayton
Semiconductor Speclallats ...
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ARIZONA,

Phoenix

Cramaer Electronics .
Mirco Etecironic Dist.
CALIFORMNIA,

Cutver Cliy

Awnel Elecironics
Newport Besch
Semicomp Sales
Sants Ana

Intermerk Electronics

San Diego

Intermark Etecironics ..
Sunnyvale

tntermerk Electronics
Woodland Hills
Semiconductor Concepts
COLORADO, Denver
intermark Electronics .......
NEW MEXICO,
Albuguerque

Century Elecironics
Cramer Electronics
TEXAS,

Addison

Computer Components ..

Datles

Semiconducior Specialists ......
Houston

Component Specialilies. tac.
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UTAN, Soit Lake City

Alla Elecironics ......... .
WASHINGTON-OREGON, Seatth
Intermark Electronics
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-1208) $39-5722

(203) 378-0485

{305) 923-9181

.1308) 894-1511

.(301) 948-0110
{301) 823-0070

.(817) 989-8900

.(718) 884-3450
.(914) 5924120
...(518) 548-8000
.{518) 273-1234

.. {607) 797.1238
.(518) 894.8200
(919) 7258711
.(215) 426-1700
.(215) 568-8208

{412) 7818120

.(312) 279-1000
L. 317) 2438271
(319) 388-7551
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{602) 263-1112
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True False

1. The AQL is lower using a bridge than four discrete rectifiers. 0 0
. . True False

2. You can get 30-day delivery on 1.5A bridges. 0 0
3. The lowest-priced 1.5A, 400V bridge rectifier you can buy is 40¢ True False

(in quantities of 10,000). a a
. . True False

4, | =% 5 and =% <, then = a a

ANSWERS:

1. True. Rectifiers and bridges are shipped to 1% AQL. Since there are four discrete rectifiers in a bridge, the effective AQL is
reduced to 0.25%.

2. True. Because General Instrument maintains a minimum domestic inventory of 250,000 bridges at all times.
3. False. The lowest-priced is 25¢ and is only available from General Instrument (the 40¢ price is that of our nearest-priced
competitor).

4. False. Because it will cost you more to buy and assemble the rectifiers into a bridge than to buy an assembled bridge from
General Instrument.

(If you scored high, you probably know us. If you didn’t, you should.)

For your choice of bridge rectifiers at the lowest prices (and fastest delivery) anywhere, call toll-free 800-645-1247. In New York State
call 516-733-3357.

For complete information write: General Instrument Corporation, Dept. M, 600 West John Street, Hicksville, N.Y. 11802, or call, in
New York: 516.733-3333; in Chicago: 312-338:9200; in Van Nuys: 213-781-0489. In Canada, call or write: General Instrument
Canada, Ltd., 61 Industry Street, Toronto 337, Ontario, Canada, Tel: 416.763-4133. In Europe, write: General Instrument Europe
S.P.A., Piazza Amendola 9, 20149 Milano, ltaly. In the U.K., write General Instrument (U.K.) Ltd., Cock Lane, Highwycombe,
Buckinghamshire, England. In the Far East, write General Instrument of Taiwan Ltd., P.O. Box 22226, Taipei, Taiwan.

GENERAL INSTRUMENT CORPORATION * 800 WESTJOHN STREET,HICKSVILLE,L. I, NEW YORK 11802
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lator. Some systems merge test data
with a file of patients’ names and
print out individual laboratory re-
ports.

Midwest, which is also moving
into process control, recently in-
stalled a system in a cement plant.
The calculator prints out instruc-
tions to the operator now, but addi-

tion of servo loops to control the
plant is planned.

Cost comparisons are confused by
tradeoffs between hard-wiring and
software expenses. Calculators eas-
ily undercut minicomputer prices
when both are bought as packaged
subsystems. But when calculators
are compared with bare minis,
which must be built into systems,
the advantage see-saws with
memory requirements.

A portable recorder
so good we might have
to add a warning.

There isn’t another portable wideband instrumentation recorder

like the Mincom Series 110.

It records up to 28 data channels at speeds from 15/16 to 120 ips,
with an analog bandwidth from 400 Hz to 2.0 MHz. Handles all IRIG FM
plus the extended Mincom 1 MHz system. And packs in digital data at

20,000 bits per inch.

It's built with a servo-controlled capstan for post-data analysis in
the field. With plug-in ferrite heads warranted for 3000 hours. With
UNICAL, our own system for internally calibrating all important perform-
ance parameters with no additional test equipment.

It’s a portable, but with better performance, reliability and conven-
ience than most lab recorders. And that’s the problem: once the guys in

your lab get their hands on the 110, you

might not get it back.
But don't say we didn’t warn you.
For details on the 110
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and our other recording,
test and calibration equip-
ment, contact the Mincom
Division, 3M Company,
300S. Lewis Rd., Camarillo,
Calif. 93010. Telephone
(805) 482-1911.

TWX 910-336-1676.

We've been there.

And brought the answers back.

3

COmPANY

Midwest  Scientific’s  systems
range from $8,000 to $50,000, de-
pending on the number of instru-
ments interfaced with the calculator
and the types of peripherals, East
says. Comparable systems with
packaged minicomputers range
from $15,000 to $125,000. A mini-
computer system’s cost climbs rap-
idly with system complexity because
of software costs. Midwest Scientific
supplies software.

Fluidyne’s systems prices average
around $12,500, and the top price
has been $40,000, reports Jennings.
He breaks the average cost down to
$5,000 for a calculator and type-
writer, $5,000 for the data-acquisi-
tion subsystem, and $2,500 for in-
strument interfaces and cabling
Software is generally provided as a
library of routines that the user puts
together through the keyboard.

Hewlett-Packard sells the high-
frequency network analyzer for
$22,300 and the new low-frequency
model for $16,250 and adds a soft-
ware package for $50. Both include
the electronic test instruments. The
data-acquisition system ranges from
$14,200 to $19,600, depending on
the number of channels.

Altogether. Jennings says Flui-
dyne plans to shave costs by using
bare minis in systems produced in
quantity. He has a quote from Com-
puter Automation Inc. of Irvine,
Calif., for 50 Alpha Ls1 Naked
Minis with 8,192-word memories for
$2,000 each. That’s not as cheap as
the less than $1,000 price offered by
Computer Automation to purchas-
ers of large quantities with 4,096-
word memories [Electronics, June 7,
p- 109], but it is less than a packaged
calculator costs.

Calculators will retain their edge
over bare minis, Jennings thinks, in
one-of-a-kind systems and when the
purchaser wants to use the calcu-,
lator for other chores. He expects
the two types of processors to com-
plement each other. Jennings ex-
plains that if a customer buys sev-
eral systems, he can use a calculator
to modify programs quickly.

“All you do is program a calcu-
lator in Basic, give it a list-program
command, and dump the program
into the minicomputer’s core
memory via a teletypewriter termi-
nal.” The mini’s compiler will do
the rest. 0O
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new DW Series €dgeboard Connectors

Set 'em in close, row upon row. Design for high
density wrap post interconnections. And for
high volumetric efficiency . . . the kind of
compact electronic package design that lets your
system perform better, cost less, give less grief
— and take up less space, too! If you're aiming
for all this, then you'll want to know about new
DW Series Edgeboard Connectors from
Winchester Electronics and our authorized
distributors. The DW Series is designed for
1/16" PC boards. Featuring low
insertion/withdrawal forces (3/4 Ib. and 1 oz.
per contact respectively), these skinny,
narrow-molded connectors feature mounting
holes between connectors as close as 1/4"
(center to center) for installation on your back
panel.

Designed especially for today's automatic
wrapping techniques, DW connectors are
available off the shelf in over 30 standard sizes.

With grid spacing of .125" x .125" and with from
18 to 50 paired contacts to handle double-sided
edgeboards.

The DW Series. It can put your design ideas
giant steps ahead in today's battle for inner
space. With more high performance functions in
an electronic package made smaller and less
costly. And with the profitable benefits of high
efficiency, fast automatic wiring production to
put your design ahead in the marketplace, too.
Check into Winchester Electronics DW Series
Edgeboard Connectors, now. Write for complete
details, today, to: Winchester Electronics
Division, Main Street & Hillside Avenue,
Oakville, Connecticut 06779 (203) 274-8891, or
contact our nearest authorized distributor
location.

WINCHESTER ELECTRONICS
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Weathermen look to Finland

That's where Vaisala makes radiosondes and rain gages that are used
by meteorologists in every latitude and longitude

by Arthur Erikson, Managing Editor, International, and Martin Schultz, McGraw-Hill World News

Arctic winters and bizarre midnight-
sun summers make Finns partic-
ularly sensitive to the weather. And
this sensitivity has been put to good
use at Vaisala Oy, based in a Hel-
sinki suburb. The company’s radio
sondes and rain gages have made
Vaisala practically a household
word among meteorologists all over
the world. The company expects to
sell 10 million Finnmarks (roughly
$2.77 million) worth of weather in-
struments this year, twice the sales
figure that was turned in by Vaisala
for 1970.

Vaisala’s greatest success so far
has been its RS-21 transistorized ra-
diosonde. Lofted by a balloon, the
sonde broadcasts pressure, tempera-
ture, and humidity readings from
altitudes between 7,500 and 8,000
feet back to a ground station. The
basic ground equipment—essentially
a receiver and a recorder—runs from
$10,000 to $20,000. The sondes
themselves sell for $20 and up. All
told, Vaisala figures it will deliver 40
radiosonde ground systems, along
with 80,000 sondes, this year.

For Rauno Sirola, marketing con-
sultant for the company, there’s no
question as to why meteorologists
from Greenland to Indonesia have
opted for Finnish hardware. “We
honestly believe we are years ahead
technologically,” Sirola boasts. He
maintains that Vaisala was first to
loft production transistorized radio-
sondes, back in 1961. The competi-
tion has since caught up on that
facet of weather-instrument tech-
nology, to be sure. But Sirola main-
tains that Vaisala has bounded
ahead again with a new wind-speed
option for its radiosondes that the
company introduced at the early-
August Meteorex show in Helsinki.
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With the new hardware, the basic
balloon-position inputs needed to
compute wind speed and direction
at upper altitudes are picked up
from the Omega very-low-fre-
quency navigation network by a re-

ceiver on the radiosonde. Back at
the ground receiving station, the ra-
diosonde signals are picked up and
processed automatically by a Data
General Corp. Nova 1220 mini-
computer. In a conventional wind-

Tuned in. Finland's Vaisala is watchword among weather men. One reason is this recorder.

It's not the heat. The humidity indicator
above is accurate to within 1%.

Up, up. Radiosonde balloon attachment at
left carries sensors for pressure, humidity,
and temperature readings aloft.
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AntecH

5

MODEL 473 POWER SIGNAL GENERATOR
o0 watts of solid-state swept RF power!

From AILTECH comes a truly versatile and powerful
Power Signal Generator — Mode! 473.

Capable of being swept over its entire frequency
range of 225 to 400 MHz, Model 473 can be used as a
cw signal source, linear sweeper, FM or AM generator
— functions ideally suited for the development and
testing of transistors, amplifiers, filters, matching net-
works, and all communications instrumentation.

Features include reflected power protection, all solid-
state design, single control direct reading frequency
dial accurate to 1%, power stability of 0.2 db, low har-
monic content and low AM and FM distortion. And
more.

AILTECH has always built the world's finest RF pow-
er sources. With the Model 473, we're simply main-
taining a tradition.

Want to test Model 4732 Write or call today.

PART OF THE GOLD LINE SERIES FROM

4
=

A CUTLER-HAMMER COMPANY

cCoONTROL

EAST COAST OPERATION + 815 BROADHOLLOW ROAD « FARMINGDALE, NEW YORK 11735 + TELEPHONE: (516) 595-6471 » TWX: 510-224-6558
WEST COAST OPERATION * 19535 EAST WALNUT DRIVE - CITY OF INDUSTRY, CA. 91748 » TELEPHONE: (213) 965-4911 » TWX: 910-584-1811
Crowthorne, Berks, England (Crowthorne §777) * 92 Gennevilliers, Paris, France (733.72.20) * Munich, West Germany (0811) 5233023

OTHER SOLID GOLD PRODUCTS FROM AILTECH INCLUDE SPECTRUM ANALYZERS, NOISE MEASUREMENT EQUIPMENT, FUNCTION GENERATORS, OSCILLATORS AND TRANSDUCERS.
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TRIAGS
& SGR's

ELECTRICALLY
ISOLATED
STUD-MOUNT

TRIACS
6 Ato 40 A (l,pums)
50 V to 600 V (Vprom)

SCR’s
8 A to 35 A (lipums)
50 V to 600 V (Vprowm)

BeO insulator provides superior
thermal characteristics in dual
hermetic packaging with a
glass-passivated chip in an V2"
isolated stud-mount package.
Center gate design for low
switching loss — improved dv/
dt ratings and di/dt charac-
teristics.

Call or write for
complete Information

HUTSON INDUSTRIES

BOX 34235 © 2019 W. VALLEY VIEW, OALLAS,
TEX. 75234 (214) 241-3511 TWX 910-860-5537 |

Distributed by: l

In Canada: WEBER-SEMAO ELECTRONICS, Downs-
view, Ont. 416,/635-9880

Vice-President, European Operations: l

30 Rue Pierre Semard, Yerres, 91 France Tel:
Paris 925-8258 ¢ TELEX 21-311

Distributed in Europe by: I
Belgium: C. N. ROOO S.A. Brussels 02-352135

® Denmark: E. V. JOHANSSEN A/S, Copenhagen
(01)* 295622 @ Norway: INTELCO, Box 158,

47 2 207451, Sentrum, Oslo ® Spain: BELPORT,
Madrid 234.62.62 ® Sweden: ELEKTROFLEX, Sun.
dyberg 08.28-9290 ® Switzerland: O. LEITGEB,
Dubendorf 051 85 9666 @ UK, CLAUOE LYONS,
LTD, Hoddeston, Hertfordshire (09924) 67161
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PFobing the news

finding system, by contrast, the bal-
loon has to be tracked by theodolite
and the readings plotted manually
to determine wind speed and direc-
tion.

The Omega-based system, which
Vaisala calls CORA (an ancronym
for correlated radio wind system),
sells for roughly $50,000, including
a regular ground system. For the ex-
tra money, weathermen get consid-
erably more than the convenience of
automatic windfinding. The CORA
gear is accurate to within | meter
per second; 2 meters per second is
usual with theodolite systems. In
both cases, accuracy for the direc-
tion is within *2°, depending on
wind speed.

To pick up the Omega signals, a
vif receiver is tacked onto the radio-
sonde. Like all Omega receivers,
Vaisala’s compares phase differ-
ences of signals from different base
stations to spot changes in position.
However, instead of using conven-
tional filters to recover the Omega
signals, the Finnish hardware uses a
digital correlator. This makes pos-
sible detection of signals that are up
to 20 decibels below the noise levels,
close to the theoretical limit.

The Omega signal modulates the
radiosonde’s transmitter (403 mega-
hertz for vhf systems, 1,680 MHz for
uhf) along with the sonde’s usual
pressure, temperature, and humid-
ity signals. These signals are picked
off sensors that vary the capacitance
of three condensers. These and two
reference capacitors are switched se-
quentially into a 25-MHz oscillator
that frequency-modulates the trans-
mitter. Frequency swing of the os-
cillator is from 23.6 to 26 MHz; the
pressure, temperature, and humid-
ity signal, plus the two reference sig-
nals, are transmitted in 0.1-millisec-
ond bursts (each signal is
transmitted twice during the l-sec-
ond interval allotted it) every 400
ms.

Vaisala calibrates the pressure
and temperature capacitors at the
factory, using a computer to match
output frequency and simulated
pressure temperature conditions.
Humidity sensors have to be cali-
brated at the observing station be-
cause they aren’t time-resistant;

they are recalibrated constantly as
the time for liftoff approaches.

Down to earth. Although the bulk
of Vaisala’s business is radiosondes,
the company has some noteworthy
down-to-earth weather instruments
in its catalog. “Our automatic rain
gage is already five years old, but
it’s still the most advanced for its
type and its price range,” maintains
marketing consultant Sirola. True or
not, Vaisala has sold more than 20
of the $4,000 gages and predicts that
sales will hit the 100 mark by 1975.

The gage measures precipitation
as it falls. rather than at intervals;
that eliminates error caused by eva-
poration. The water is collected in a
large bowl and transferred into a
measuring chamber 10 millimeters
in diameter and 120 mm long,
where, in essence, its capacity is
measured by a probe. The readout
is digital, and it’s transmitted to a
remote display unit over telephone
lines.

Crucial to the automatic rain
Latest model. Vaisala's RS-24 radiosonde
causes stir among meteorologists
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% x 1% inch Nor- 2
mal Blowing Fuses J

AGC GLH MTH /
From 1/500 to 30

® [ ]
o e e need BUSS" has a quality

Delay Fuses — From
1/100 to 30 amps,

MDL MDX for 32V, Fuse and F“SEhO'der

amps, for 32V,
125V, or 250V

125V, or 250V

HWA Fuseholder
for GMW Submin-
iature Fuses

N R
For every electronic protection

HTA Space-
Saver Panel-
Mounted Fuse-
holder for % x 1%”
Fuses (solder termi-
nals) also HTA-DD,
v6” Quick-Connect Ter-
minals and HTA-HH, %”
Quick-Connect Terminals

Series HH and
HI 1In-the-Line
Fuseholder for % «x
1% Fuses

HKL Lamp Indicat-
ing - Panel - mounted
Fuseholder for % x 1%4”
Fuses

ed Panel-Mounted
Fuseholder for Y% x
14" fuses and HMS
% x 17 fuses —
or Quick-Connect

HLD Visual-Indi-
cating Panel-Mount-
ed Fuscholder — for
% x 1%” Fuses — Sol-
der or Quick-Connect

...... = Terminals Terminals

NEW: BUSS SNAP-LOCK rear
panel mounted fuseholder for % x
1%"” fuses —a ‘‘snap” to install
Ask for BUSS Bulletin SFH-14
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The BUSS line of fuseholders is as complete as the BUSS line of fuses,
covering all applications.

If you've got a circuit to protect, BUSS has the fuseholder as well as the fuse
to protect it.

For more information on the complete line of BUSS fuses, fuseholders,
fuseblocks, and fuse clips, write for a free copy of BUSS Bulletin SFB.

8 McGraw-Edison Company Division

e BUSSMANN MANUFACTURING
St. Louis, Missouri 63107




Probing the news

way magnetic cock valve that con-
trols the transfer of rain from the
bowl to the measuring chamber.
Once in the chamber, the precipi-
tation is measured by an on-off con-
tact probe, which is triggered each
time the chamber fills, and it, in
| turn, activates a pulse driver. The
driver delivers the drain pulse to the
counter at the same time it operates
the cock valve, which drains the wa-
ter from the measuring chamber.
Fast reading. Vaisala’s knack for
checking weather conditions by
changes in capacitance have also led
| to a low-cost humidity meter. Look-
ing for a better sensor for its radio-
sondes, the company consulted a
team of researchers at Finland’s
State Institute of Technical Re-
search. With some financial help
from the Bank of Finland’s research
L’ fund (Sitra), the team developed a
I thin-film capacitor whose value
changes with the humidity. With a
4 ( capacitance bridge and a digital
M“E crvstnl USCIllntor readout, it makes a $700 direct-
reading relative-humidity meter
[ | that covers the full 0% to 100%
Elements prov1de u complete range. The response time is partic-
| ularly faster—at 20°C, for example,
the meter reaches 90% of the final

®
controlled signal source readingoitin Lsecond. 5
Humicap, is fabricated by straight-
from 6000 KHz to 60 MHz formard thineflm shnology. The

in surface area and it’s 1 micrometer

‘ gage’s operation is the special two-
[
|

The MOE series is designed thick. As have the humidity meters,
for direct plug-in to a standard dip the Humicap will eventually turn up
socket. The miniature oscillator in Vaisala’s radiosondes.

element is a complete source, Vaisala’s other major high-tech-

crystal controlled, in an nology weather instrument is an an-

integrated circuit 14 pin dual-in- m tenna system that tracks weather
line package with a height 2 satellites automatically over a whole
of %2 inch. INTERNATIONAL hemisphere. Vaisala calls the system

828::'::‘8;5 aarl;g gt;?':ggrc;tﬁsr/e — ELSA, for electronic lobe-switching

stability thus giving the user CRYSTAL MFG. c0O., INC. antenna. Twenty of these $.18’9£f()

a selection of the overall aCCUraCy 1o no. LEE o OKLA. CITY. OKLA. 73102 systems are operating in Asia, Af-

desired. Operating voltage rica, Europe, and the U.S.

3 vdc to 9 vdc. l Antennas are fixed, and there are
eight of them. Two, 4.5 meters high,
point to the zenith; the other six are

l high-gain cross antennas with over-

TYPE CRYSTAL OVERALL 25°C PRICE lapping lobes. The signal from each
RANGE ACCURACY |TOLERANCE antenna is compared with those

| 4 .002% Zero from the others, and a logic system

MOE-5 | 6000KHzto 60MHz | —10° to +60°C Trimmer | $35.00 switches the strongest signal onto

+ .0005% Zero the receiver. O

MOE-10 | 6000KHz to 60MHz | ~10° to +60°C Trimmer | $50.00 l
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New — The fastest Turn-Off (10,.S)
high-current inverter SCRs available!

These low-frequency inverter SCRs turn
off four times faster than others at their
power level. You can reduce
commutating component size and cost
Y3 and still increase inverter ratings with
greater reliability. Higher surge ratings
give you bigger safety margins, easier
fuse selection. To top it off, you can
choose from three package types in
50-600V ratings to optimize your design.

© New 430 Amp (RMS), 275RF Series.
The only stud-mounted 430 Amp (RMS)
inverter SCR available. 7000 Amp

surge rating. 200,000A2Sec. 12t rating

O New 710 Amp (RMS), 450PF Series.
Rated 710 Amp (RMS), this ceramic
“‘Hockey Puk'" has a surge rating of
9000 Amps and 12t of 340,000A?Sec.

© New 710 Amp (RMS), 451PF Series.
For maximum economy, the first and
only plastic encapsulated 710 Amp
(RMS) “Hockey Puk’* SCR. Surge rating:
9000 Amps. 12t is 340,000A2Sec.

TheStastest
ways tomake
better inverters.

O The new 81RM — fastest
125 Amp inverter SCR around.

It has 20uS turn-off, through 1000V, witt | o
efficiency that cuts filtering, £ "
commutating and snubbing
costs up to 30% in new
designs. Plugged into existing N
circuits, it can increase overload
capability or power rating by 50%.
Its 30% lower switching losses let you
operate efficiently at 10KHz. And for
today's circuits, a guaranteed turn-off
time of 25,.S with an antiparallel diode
gives unequalled speed. The best “soft
recovery' in the business assures the
lowest RFI generation, minimizes false
triggering and improves reliability.
Voltage ratings from 100-1000V. dv/dt is
200V/ S, and di/dt is 800A/uS.

.

1
\

@ New 35 Amp IR140/141's.
None faster.
Lowest switching losses.

At154S and 10xS
turn-off, there are no
faster SCRs in their
range. But what really
sets them apart is the
30% lower switching 2]
loss for unequalled

efficiency at high
frequencies. No derating to
4KHz, and 50% of the rated
current at 20KHz. Excellent as
commutating SCRs. Conforms to
JEDEC 2N3649-58. Reapplied dv/dt is
200V/uS, and di/dt is 400A/uS.
Voltage ratings: 50-400V.

To get our Inverter )
SCR ““Data pack” -
fast, write Dept.E o
International Rectifier [ ]
233 Kansas Street
El Segundo, CA 90245 R .f.

..the innovative power people IQER
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WE CALL THE 840
THE LOADED NOVA. .

IT'S TOO BIG AND HAIRY TO
BE A MINICOMPUTER.

By minicomputer standards,
our new Nova 840 is big and
hairy and costs a lot of money.

. But, in terms of combined
hardware/software perform-
ance, minicomputer standards
just don't apply to the 840.

We loaded the 840 with a
brand new Memory Manage-
ment and Protection Unit that
turns it into something far more

- than a minicomputer. MMPU

lets the 840 grow to 128K 16-bit
words (256K bytes) of main
memory, and, most important,

- lets it take advantage of all

the hairy software we've
developed. ' .

The 840 also comes with a
whole list of peripherals and
high-performance options,
including a superfast new
Floating Point Unitthat handles
single and double precision
arithmetic at speegds that match
most big computers.

HAIRY SOFTWARE

But hardware is only the
vehicle. What makes the 840 a
different kind of machine is
software: the most powerful
software available with any

Circle 93 on reader service card

computer at anywhere near
its price. Proven software we
can deliver today.

it has a Real-time Disc
Operating System that super-
vises the whole system; our
new Fortran 5, that produces
globally optimized, fast-
executing code that’s as effi-
cient as machine language;
Batch; remote job entry soft-
ware; timesharing BASIC; and
Extended Algol.

Dual Operations on the 840
lets you run any two major
software streams concurrently
and with complete security:
multi-terminal timesharing
BASIC along with remote job
entry, or a real-time control
application while you're doing
prototype development in
Algol.

" With all that hardware/
software muscle, the 840 has

embarrassed a lot of far bigger .

computers in price/perform-
ance benchmark comparisons.

For instance, there was the
XDS Sigma 7 that was 40%
faster running an independ-
ently conducted Fortran

benchmark. And then got
wiped out by the 840’s more-
than 10-to-1 price advantage. =

Or the DECsystem-1050 that
cost eight times more than the =
840. And was actually 7%

. slower running the benchmark.

If you think those bench-
marks are too good to be true,
just call us. We'd love the
chance to give you a lotmore
details on the benchmarks and
how Data General software
makes that kind of price/
performance possible.

We know that Data General .
isn’t the only minicomputer -
company with a big hairy
machine. ' .

We also know that the 840
is, capability-for-capability, -
feature-for-feature, consis-
tently less expensive thanthe . -
competition. T

And we know we can deliver
the 840 faster than the compe-
tition can deliver their ma- )
chines: 90 days after you call -
us with an order. (617) 485-9100.




DATA GENERAL

Southboro. Massachusetts 01772




One of our customers kept
losing his digits.

When digits were punched
into their CRT terminal, fre-
quently they never showed up on
the display terminal.

They got lost.

Or, sometimes, the wrong
digits showed up. '

seemed 1n order, so our customer
called the local Field Applications example.

94

The Case Of The

Engineer from National Semi-
conductor, Bruce Mattern.

Bruce figured the problem
was to prevent illegal over-
voltage spikes that were “nailing”
the shift registers and stealing
the digits. He added other com-
ponents to the circuit, thereby
controlling the voltage.

It worked.

Problem solved.

Happy customer.

The Scotland Yard of the
electronics business.

Our Field Applications Engineers
(FAE’s) are a field force of 40 top-
notch experienced engineers.

Consultants. Free-wheeling
types who love to design and
create and solve problems that
our customers throw at them.

They’re also profit-making
oriented. With the idea of solving
technical aspects in ways that are
economically feasible.

They can be a lot of help to
our customers.

They might be of some help
to you.

The Digit Finder.
Take our FAE Bruce Mattern, for

Electronics/September 13, 1973



He’s been with us for about
a year or so now. His previous
experience was three years with
Hazeltine Corporation in R&D,
and a year as a systems engineer
for Bell Telephone.

He got his BSEE from Penn
State.

And, as an example of his
creativity, he not only found that
customer’s missing digits, he

confused with skinny-dip).

Which brings us to
our new MOS devices.

You'll be tickled to hear that

we have a couple of new digital
clocks available now.

One with the catchy name,
“MM5311-147 It'll do nicely for all
the digital clock applications.

And another, our MM5316

wrote the headline for the ad you're alarm clock for all industrial and

reading now.
Our nifty shift registers.

Since it was our shift
registers that found
the missing digits,
maybe we should say

a word or two [y o
about them.
Our MM4055/MM5055

family of 512-bit silicon gate static
shift registers feature TTL com-
patibility, on-chip clock, recirculate
logic, 2.2 MHz maximum
guaranteed operating frequency.

Our speedy dynamic shift
registers, like the MM4025/
MM5025, family are 2048 bits
dense and feature 6 MHz
maximum guaranteed data rate,
on-chip recirculate logic, and
8-pin mini-dip (not to be

Electronics/September 13, 1973

consumer control applications
such as“snooze controls.” alarm,
countdown circuits, etc.
Also hot off
the press, one-
chip calculator
(MM5725). And a
TV camera sync gene-
rator for television camera
and VTR applications MM5320.
For further information on
any of these new products, or our
shift registers, or how to reach
one of our FAE'’s, write National
Semiconductor Corporation,
2900 Semiconductor Drive, Santa
Clara, California 95051.
Or, to heck with the expense,
call (408) 732-5000.

National/MOS
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NOW THERFE’S
, A BELL & HOWELL
j TAPE RECORDER
FOR ALL ENVIRONMENTS.
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More“mores” More"biggests”
Morecapabilities.Now Now that Astro-

Science has joined Bell & Howell, you can call on a single
source to meet your data acquisition and analysis system
needs. Now, Bell & Howell has the most advanced line
of recorders and reproducers. With the biggest range of
capabilities. And with the largest staftf of service repre-
sentatives in the industry.

As leaders in laboratory grade magnetic tape recorders/
reproducers, we’ve been
keeping an eye out for a
colleague with a track record
of success in “hostile envi-
ronments.” We’ve found the
perfect organization: Astro-
Science, No. 1 in lightweight,
small-volume, low-power
consumption, high-perform-
ance tape recorders.

Our new “high”performance
recorders. Asto-Science has brought under the
Bell & Howell banner the remarkable MARS family.
There’s nothing like 'em. Take the MARS 1400. This
precocious little baby is the smallest and lightest multi-
speed, lowest power consumption, 14-inch reel airborne
recorder going. Hostile environment? It can really take it.
All the time. Providing six speeds of operation in 14-28
and 42-channel configurations.

Sharing honors with the dazzling 1400 is the even
slimmer and trimmer MARS 1000. It’s also state-of-the-
art in ruggedness and reliability. Six speeds of wideband
data. 14-28 or 42 channels.

Cousin MARS 2000 bears a family resemblance.
Developed in an Intermediate and Wideband configura-
tion, this small fry has six speeds and records 14 channels
of intermixed direct, FM, and digital data.

Another high flyer, our M-14E, is ideal for airborne
tasks. But you're also likely to find it in shipboard and
mobile applications. It has no competition as a 2MHz
direct, FM, and digital wideband unit using 1-inch tape
on 14-inch reels and operating at 7 tape speeds.

Taking notes at 50 fathoms

pIUS. Many recorder characteristics that
are appreciated in the wild blue yonder are
equally admired in the deepest briny deep.
Lightweight, for one thing. Compactness.
Reliability. Our Model M-14G has them all.
Designed for sub-surface, land or mobile
environments, this wonder “gets it on” where

REPRODUCER
ENCYCLOPEDIA

portability and ease of maintenance are important. With
14 or 28 tracks of analog, FM, or digital electronics, the
unit has 7 electrically selectable tape speeds.

Meanwhile back on terra firma. Need

laboratory-caliber performance in rugged and remote
field applications? Call on our CPR-4010. This portable
has up to seven channels on half-inch and up to 14
channels on 1-inch tape. Seven speeds are standard. Easy
maintenance and repair are among its sterling qualities.

The CPR-4010’s brother, the wideband CPR-4040,
is known in certain select circles as the No. 1 in price-to-
performance ratio. Co-planar, portable, this versatile unit
features seven bi-directional speeds providing up to
IMHz frequency response at 60 ips.

We made it big in laboratory

grade. Solving customers’ problems is our job. The
industry leader, our VR-3700B, is a superb laboratory
problem solver. This workhorse recorder/reproducer
operates in a wide range of
speeds and frequencies. It’s
available in 7, 14,28, and 42-
channel configurations. It’s
easy to maintain. With proven
reliability. Low cost. All
electronics are modular,
electrically switchable, and
capable of operating at any 8
speeds in Direct or FM modes.
High-density PCM/HDDR
signal electronics available on
order.

Single-source capability. 11 acquisition and
analysis, in hostile environment or laboratory, plainly

put, Bell & Howell has more than anybody else: The most
advanced line. The widest range. The best service.

We're rewritingthe bOOk. It’s true, we

are rewriting the book. The Bell & Howell Recorder/
Reproducer Encyclopedia Handbook. It will
contain general information and practical aids
to help you select the best recorder/repro-
ducer for your project. If you have a point of
view, or comment, or a personal story you'd
like to contribute to our book, we’ll pay
$25.00 for each item selected by our staff.
Write Editor, Encyclopedia, Bell & Howell/
CEC/Instruments Division, 360 Sierra Madre
Villa, Pasadena, California 91109.

BELLs HOWELL

WE'RE REWRITING THE BOOK.



~ These
digital panel meters

are changing your

~ thinking about
digital panel meters.

They all operate on 5 volts DC. P And the smallest, the AD2010,
A new class of DPM’s. 1 N a 3% digit LED display DPM with

Most of your electronic systems
have lots of digital logic all over the
place along with 5 volts of DC to
power it. We pioneered a way to use
the same 5 volts to power the DPM
as well.

Thefirst thing this means is that

fully latched BCD outputs at only $89*
Then, for system interfacing

requiring exceptionally clean digital

outputs, good isolation and high

noise immunity, we offer the AD2003,

a 3Y2digit DPM with differential input,

CMR of 80dB and normal mode

you don’t need a separate power ANALOG rejection of 40dB at 60Hz. All for $99*

DEVICES

If you need 4Y2 digits, there’s the
AD2004 LED display DPM with an
optically isolated analog section, and
fully floating differential input pro-

supply just for the DPM. That saves
money. It saves space. Less heatis
generated. The design becomes
simpler and the reliability is

improved. | viding CMR of 120dB at =300 volts
Then, because line-power voltage ANALOG and normal mode rejection of 60dB

is kept away from the DPM and its + at 60Hz or 50Hz. This one’s $199*

inputs, internally generated noise BCD outputs on all.

is virtually eliminated. You get more All small.

reliable readings. All given a seven-day burn-in for
Now you can thinkofa DPM as a | added reliability.
component just like any other logic DEVICES Our thinking hasn't stopped
componentin your system. ‘ because yours hasn't either.
We offer DPM’s optimized for And ourDPM’s give you a lot
economy display applications. Like more to think about.
the AD2001, 3¥2 digits — $89*. The Analog Devices, Inc., Norwood,
AD2002, a $59* 2V2 digit replace- Mass. 02062.
ment for analog meters. *All prices are the 100-piece price.

ANALOG
DEVICES

Call 617-329-4700

for everything you need to know about 5 volt DC powered DPM'’s.
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Technical articles

Doctors call

for emphasis shift
In designing
electronics

for hospitals

Hospital officials suggest that
manufacturers stifle their tendencies
to build exotic equipment and place
more emphasis on simpler instruments
that are easy to operate and can
tolerate the hospital environment

by Michael J. Riezenman, instrumentation Editor

Electronics/September 13, 1973

O Despite the widespread acceptance and success of
such medical electronic devices as X-ray machines,
electrocardiographs, and cardiac pacemakers, further
expansion of electronics into the health-care field de-
pends on overcoming some objections, criticisms, and
even resistance on the part of many doctors.

Although substantial progress is being made in such
areas as patient monitoring, advanced X-ray tech-
nology, infrared thermography, ultrasound and isojope
imaging, most of the 12 doctors interviewed for this re-
port say that the electronics industry has a tendency to
place too much emphasis on exotic devices with little or
no legitimate applicability, while insufficient stress is
placed on a variety of urgent problems, some of which
appear to be mundane. Four criticisms predominate:
®= Electronic equipment is often poorly suited to the rig-
ors of the hospital environment.
® Itis often poorly user-engineered.

m Standards don’t exist.

® Much existing equipment cannot tolerate the power-
line fluctuations that are so prevalent in this age of
brownouts.

It may come as a surprise to electrical engineers, who
tend to think of hospitals as quiet places where sick
people are treated in comfortable surroundings, to learn
that the hospital environment is extremely hostile to
electronic equipment. For one thing, much electronic
equipment—particularly monitoring equipment—is used
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on extremely sick people whose conditions are highly
unstable. This means that the patients to whom the
equipment is connected, or near whom the equipment is
likely to be situated, have a fairly good chance of devel-
oping such problems as apnea (stoppage of breathing)
or asystole (stoppage of the heartbeat).

Needless to say, the key element in treating these
conditions is speed. And when doctors and nurses are
literally running around in a room, they don’t have the
time to make sure that nobody bumps into the delicate
electronic equipment standing near the patient. Poorly
balanced equipment is more than likely to be knocked
base over apex the first time it gets in the way during an
emergency. Similarly, projections have a way of catch-
ing people’s sleeves or pant cuffs with results that are
better imagined than described.

Another factor that contributes to the rigors of a hos-
pital environment is the fact that hospitals practically
run on fluids. Bottles of blood, blood plasma, glucose
solution, saline solution, various drugs, samples of ur-
ine, etc., are all over the place. As a result, says Dr. Sey-
mour Ben-Zvi, director of the Scientific and Medical In-
strumentation Center at the Downstate Medical Center
in Brooklyn, every time a doctor or nurse spots a flat
surface, he puts a bottle down on it. If the flat surface
happens to be the top of a piece of electronic equip-
ment, and if an instrument happens to have some vent
holes in the top, it’s only a matter of time before the
fluid winds up inside it. To combat this problem, Ben-
Zvi has arranged for his staff to mount all flat-topped
instruments with vent holes in such a way that the tops
are tilted and cannot be used as temporary storage
places for bottles.

User engineering

Fluid spillage and normal banging around are per-
haps the mildest environmental factors with which elec-
tronic equipment must cope. The situation gets brutal
when large beds are wheeled around and rammed into
shelves on which instruments may be standing. Perhaps
the ultimate in harsh treatment, as described by Dr.
Ben-Zvi, is the autoclaving of an entire instrument. This
kind of mistake is less surprising than it may sound at
first. Ben-Zvi explains that much equipment is auto-
claved as a matter of routine, and to a nurse who knows
nothing of electronics, it seems perfectly natural to stick
a whole monitoring scope into an autoclave.

When a heart-attack victim goes into ventricular fi-
brillation—a condition in which the ventricles of the
heart contract in a convulsive, non-synchronized fash-
ion—the pumping effectiveness of the heart is reduced
to zero, and emergency action must be taken immedi-
ately, or the patient will die. The standard treatment for
ventricular fibrillation is the application of a short-dura-
tion high-current pulse through the patient’s heart by
means of large paddle-shaped electrodes placed across
the chest. Naturally, to be effective, a defibrillator must
be brought to a patient’s bedside, turned on, and put
into action with a minimum of knob-twirling and other
fuss and bother.
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Most defibrillators meet these requirements. How-
ever, Dr. Erich E. Brueschke, a physician-engineer who
heads the medical-engineering research effort at the II-
linois Institute of Technology Research Institute in Chi-
cago, recalls a situation in which a manufacturer
brought him a defibrillator that looked good and had an
adequate power output, but had its fuse inside. There-
fore, “by the time you get the case off to replace the
fuse,” Brueschke explains, “the patient is dead.”

Besides this presumably obvious idea that emergency
equipment must be able to be put into action in a hurry,
user engineering for medical equipment must take into
account the fact that doctors and nurses are extremely
busy people. Dr. Ben-Zvi regards the idea of a manu-
facturer coming to a hospital to give a course on the op-
eration of his latest machine as totally impractical.
There’s too much turnover on hospital staffs, he says,
and not enough time. Therefore, he says, the operation
of medical equipment must be made simple and fool-
proof, and require little or no pre-training.

Dr. Karen S. Kagey,chairman of the subcommittee
on electrical and electronic requirements at Peter Bent
Brigham Hospital in Boston, recalls that a study at Mas-
sachusetts General showed that people distrusted
equipment because they didn’t understand it. One of
her pet bugbears is that “Much equipment has inade-
quate or inappropriate instructions.” There is a push to
have instructions put on units, she sdys, but they are not
always written for the user. For instance, electrocardio-
graph machines look at two or more signals to form an
algebraic sum—but the instructions don’t tell the user
why certain protocols are followed. Thus, if an ECG
limb-lead is supposed to be placed on the patient’s left
wrist, for example, but the left arm has been amputated,
the uninformed nurse will have no idea of how to
handle the situation. Kagey came up with a set of in-
structions for this case, and the staff knows how to use
them. But she notes, “There are no hospital-wide rules
of the road [for electroni¢ equipment] and I think this
compromises the use of the systems.”

A more insidious user-engineering error, described by
Dr. Ben-Zvi, concerned a special surgical drill designed
for drilling through the stapes—a tiny bone in the
middle ear. The drill was controlled by a footswitch.
Both the drill and the footswitch plugged into a control
box. Both used the same kind of connector, but the
jacks on the control box were unlabeled. If the plugs
were interchanged, Ben-Zvi found out, the drill stll
worked, but it put 37 v dc across the patient’s brain.

Standards are lacking

“A core afflicition of today’s . . . clinical monitoring
is lack of standardization. We have a hodgepodge of in-
compatible connectors and devices along with non-uni-
form operations techniques. Incompatibility of compo-
nents (that are ostensibly designed to serve similar
tasks) requires a larger inventory of spare parts, inter-
feres with teaching, introduces safety hazards, and
frequently leads to ineffective monitoring. Moreover,
since it is difficult to build up a system out of compo-
nents provided by more than one manufacturer, the
consumer tends to be restricted in choice of suppliers.
Competition is stifled. Forced dependence on a manu-
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facturer-oriented system leads to added expense, poor
service, inflexibility, and early obsolescence.” So wrote
Dr. John M. R. Bruner, an anesthesiologist at the Mas-
sachusetts General Hospital, in 1971, and so might he
well have written today.

Lack of standardization—particularly with regard to
connectors—has become such a problem that the Associ-
ation for the Advancement of Medical Instrumentation
is attempting to come up with a series of basic connec-
tor types for use in the medical field. Efforts are also un-
derway to come up with basic parameters for standard
module sizes, Dr. Kagey says. “Ideally,” she adds, “It
would be nice if pieces of equipment A, B, and C could
use modules interchangeably.” However, she points out,
outputs of monitors “vary all over the lot,” and many
don’t have a paper output. So for paper output from an
ECG machine, one must ask what the output is, what
kind of connector is needed, find out if it fits the
recorder, and so on.

“At the Brigham,” Kagey says, “we arc marrying
equipment, which raises eyebrows.” In one of their mar-
riages, the people at the Brigham are teaming an ECG
machine with another monitor just to add the ECG’s
chart recorder capability to the other monitor. “There’s
no reason an ECG can’t be used as a slave monitor for
other equipment,” Kagey opines; “I made up some uni-
versal adaptors that we can plug into an ECG. It would
be helpful if manufacturers made this type of thing
more often.”

Lack of standardized connectors in monitoring equip-
ment causes more than mere inconvenience, says Dr.
Jerome M. Silver, chief of surgery at the Louis A. Weiss
Memorial Hospital in Chicago. Because of the lack of
standards, he fumes, adapters must be used, “so noise
and hazards are introduced. The problem almost ne-

gates the purpose of having the equipment.”

Silver built his operating room, recovery room, and
cardiac-care unit around his medical-electronic equip-
ment, a situation that most engineers and physicians
would consider to be as close to ideal as anyone can get.
But Silver, an electrical-engineer-turned-physician,
disagrees:

“I had to settle on the equipment two years before the
hospital was built,” he says, “and since medical-elec-
tronic equipment is obsolete when you buy it, you know
what that means.”

Brownout

One advantage of researching a medical-electronics
report during the summer is that one can practice tak-
ing notes in the dark, or at least by natural light. But
cutbacks of unnecessary lighting and other electrical
loads is standard procedure whenever the power com-
panies announce a voltage reduction. Dr. Ben-Zvi
monitors the line voltages in his hospital’s operating
rooms and coronary-care units so that he can warn the
doctors of impending trouble. During a brownout, he
explains, an erratic electrocardiogram probably means
that there’s something wrong with the ECG machine, not
with the patient,

Dr. Kagey says that her hospital’s normal voltage of
115 v can drop to 108 v on occasion during a brownout.
As a result, the ability to tolerate this voltage drop is
one question her committee considers in making pre-
purchase evaluations. Most equipment will operate
well, she reports, but in a few cases, manufacturers have
recommended voltage stabilizers.

Important as their specific complaints are, most clini-
cians are more concerned about the tendency for elec-
tronics companies and young medical students to re-

X-ray replacement? Transducer on patient's chest bounces sound waves oft heart's interior walls to monitor heart action. Unlike X rays, so-
nar presents no known biological hazard. Dr. Donald C. Harrison of Stantord University hoids transducer on chest of medical student.
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gard instrumentation output more highly than first-
hand observation of patients. Dr. Bruner, for example,
feels that many specialized pieces of electronic equip-
ment have legitimate, but limited, functions, but that
there is a tendency to try to use them where they serve
no useful purpose. Computers have established their
worth in cardiac catheterization laboratories, where
they provide real-time analysis of cardiac output data.
Bruner doubts, however, that computers have any le-
gitimate place in routine patient care.

Instruments aren’t doctors

Often, he points out, it is the mundane, unglamorous
things that are most important. In an intensive-care
ward, he asserts, it is much more important to keep
track of the patient’s fluid intake and output than it s to
use a fancy electronic instrument to automatically count
the number of abnormal beats that his heart is produc-
ing. Similarly, he cites a case where a patient went into
cardiac arrest in the operating room and continued to
produce an almost-normal ECG. His point is not that
ECGs are worthless, but that they are not always perti-
nent. The fact that the heart produces a strong electrical
signal that can be measured without invading the body
or using any troublesome transducers makes ECG moni-
toring so easy and convenient, Bruner feels, that the
heart is routinely monitored even when it produces no
useful information.

Dr. Silver, it would seem, couldn’t agree more. “I'm
not fascinated by this hardware costing millions and
millions of dollars,” he says. “We do what we can do for
technological reasons, and not because it’s important to
the patient. And I accuse the medical profession and the
medical-electronics industry of loading the hospitals
with this stuff.

“We in medicine have not sat down to determine
which data is important to be sure all the physiological
systems are normal. Manufacturers are standing by to
make anything we want,” he adds, “but without direc-
tion, most have done the easiest thing they can do; so
most medical electronics equipment is very primitive. It
looks sophisticated—with nice cabinets,” Silver says,
“but it really isn’t. Computers, for example, can be used
in certain applications, but I don’t think they’re funda-
mental to the care of the patient.”

Perhaps most important of all, in Silver’s opinion, is
the negative effect some electronic instrumentation has
had on the personal involvement of patient and physi-
cian: “We must not forget to look at the patient,” he
says, “and instrumentation has gotten us away from
looking at the patient.”

Getting the picture

Medical diagnostic imaging began with X rays and is
still dominated by them. From such commonplace
procedures as the examination of bone fractures and
the routine screening of patients for certain chest disor-
ders to the measurement (it conjunction with other de-
vices and drugs) of the effectiveness of the pumping ac-
tion of the heart, X rays have come to be indispensable
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in the practice of modern medicine.

Although the dangers to the patient of diagnostic X
rays are believed to be very slight, they are not zero,
and steps are therefore constantly being taken to reduce
dosages. Film speeds are constantly going up, image in-
tensifiers are used in fluoroscopy, and new machines are
designed to avoid spilling radiation onto parts of the
body that are not being studied. (As of August 1974, the
Bureau of Radiological Health will require that all new
or reinstalled X-ray equipment have some automatic
means for assuring that the X-ray beam be collimated
to cover an area no bigger than that of the film being
used.) Because of steps like this, Dr. Joshua Becker,
chairman of the department of radiology at the Down-
state Medical Center of the State University of New
York in Brooklyn, estimates that a chest X ray taken
with modern equipment probably exposes the patient to
no more total-body radiation than 40 to 50 minutes in
the sun at a mountain-top resort.

New imaging techniques have come along to either
augment or supplant X-ray studies in certain appli-
cations to obtain better results, to avoid the use of ioniz-
ing radiation, or both. The use of ultrasound is, say
most radiologists, the most promising area in imaging
today. Unlike X rays, pulsed ultrasound beams, at the
power levels used in diagnostic work, present no known
biological hazard to the patient, points out Dr. Becker.
Further, ultrasound imaging can differentiate between
different types of tissue that look the same to X rays.

An X ray can detect a mass in a person’s kidney, for
example, but cannot tell whether the mass is cystic
(fluid-filled) and thus probably benign, or whether it is
solid and thus probably a cancer that must be removed
by surgery. Actually, this determination can be made by
X rays if a dye is introduced into the kidney and a film
called an angiogram is made. The technique requires a
lot of expensive equipment, a lot of radiation, and a lot
of dye; it is best avoided, say the experts. Detecting this
differentiation between fluid and tissue is where ul-
trasound is most useful today, says Dr. Hubert Sear, a
radiologist at the Massachusetts General Hospital in
Boston.

Ultrasoun‘d is reflective

Unlike X rays, which form images on film from radi-
ation that has been transmitted through the body, ul-
trasound images are formed by a reflective technique. A
typical system uses a piezoelectric crystal transducer
(usually lead titanate zirconate) mounted in a probe
that is pressed firmly against the patient’s skin. A liberal
coating of mineral oil on the patient assures good acous-
tical coupling between probe and skin.

The crystal is driven by a short voltage pulse, which
causes it to vibrate at its natural frequency—typically
about 2 MHz— and send a narrow conical sound beam
into the patient. Like a sonar transducer, the probe is
then switched from its transmit mode to a receive mode
in which it picks up echo returns for display on a scope.
Since fluid-filled areas of the body are transonic—they
create no echos—and solid tissue causes some return, the
differentiation between cystic and solid tumors is easily
made.

But ultrasound is not limited to studying tumors, Dr.
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Sear points out: in pregnancy, the uterus is full of fluid
and the fetus is suspended within this fluid. Thus ul-
trasound is an ideal tool for the prenatal detection of
multiple fetuses, for the determination of certain cong-
enital anomalies, and even to make sure that an intra-
uterine device is really in the uterus. Further, Dr. Sear
explains, it’s a good idea to avoid the use of X rays in
obstetrics because ionizing radiation is believed to
present some small but finite risk of genetic mutation
when applied to the gonads. And an obstetric X ray
would present this threat to two sets of gonads: the
mother’s ovaries and the ovaries or testes of the unborn
child.

Creating an image from ultrasound

Current techniques for processing ultrasound echo re-
turns into images should appear familiar to engineers
with extperience in radar or sonar imaging. The simplest
type of display is the A-mode (amplitude) display,
which simply plots the amplitude of the echo as a func-
tion of depth. In the B-mode (brightness), presentation,
the strength of the echo is reflected in the brightness of
the trace at the various depth positions. By itself, this
isn’t too good a way to display a sonogram, but it lends
itself to a technique called compound B-mode scanning
in which the probe is moved across the patient, thus ex-
amining a slice of his anatomy. A series of potentiome-
ters on the linkage to which the probe is attached (an
arrangement very much like a dentist’s drilling appa-
ratus) plots the position of the probe on a storage oscil-
loscope. The echos are then displayed in the B mode in
the correct geometrical relationship to the probe posi-
tion.

Finally, in the M-mode (motion) display, a standard
A or B presentation is plotted on a piece of moving film
or chart paper. The result is a time study of the motion
of the object at which the probe is pointed. In Fig. 1, for
example, the action of the left ventricle of a normal
heart is displayed.

The trouble with all of these ultrasound display tech-
niques is that they show at best only a thin slice through
the body. To study an entire kidney, for example, it is
necessary to make a whole series of sonograms through
the abdomen, moving the locus of motion of the probe
perhaps a half centimeter for each picture. Not only is
this time-consuming, but it is difficult to duplicate pre-
cisely the position and orientation of the probe with re-
spect to the patient to obtain subsequent pictures.

A novel acoustic image sensor that promises to over-
come these problems and that can provide three-dimen-
sional images of anatomical structures is a monolithic
piezoelectric array of transmit/receive transducers
being developed at Stanford University Electronics
Laboratory for the Stanford University Medical Center.
The sensor, which is being developed by J. D. Meindl,
J. D. Plummer, and M. G. Maginness of the Stanford
Electrical Engineering department, has six major com-
ponents: an acoustic lens, an array of transducers on a
single monolithic piece of piezoelectric ceramic mate-
rial, a monolithic array of silicon integrated circuits
bonded to the transducer array, signal-generating and
processing circuitry, digital control circuitry, and a dis-
play (Fig. 2). The array of silicon ICs contains a group of
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matched high-voltage, low-resistance field-effect transis-
tors that perform the transmit/receive multiplexing for
corresponding elements of the piezoelectric transducer
array. In the receive mode, each element in the trans-
ducer array is thus connected directly, and through a
very short path, to a sensitive receiver. This sensitivity is
necessary because the alternative method for achieving
a high signal-to-noise ratio—increasing the transmitted
power—is not permissable when working on human
beings.

The image sensor’s digital control circuitry permits
several modes of operation: any single array element or
any row or column of array elements can operate in the
A mode; any row or column of elements can operate in
the B-scan mode; the full array of elements can operate
in a C-scan mode producing the equivalent of many B-
scan images at the same time; and, by using range-gat-
ing techniques to break the body up into a stack of im-
age planes, the sensor can construct a three-dimensional
image from a stack of C-scan returns.

The developmental model of the sensor, which was
constructed to prove the feasibility of the idea, uses a
10-by-10 array of transducers, and it operates at a fre-
quency of 3.5 MHz. Its maximum range is approxi-
mately 20 centimeters, its field of view is about 1.5 inch
square, and it has a resolution of approximately 0.15 in.
This prototype array does not contain the monolithic
silicon circuitry that is planned for the final version.
However, since it demonstrated the feasibility of the
concept, Dr. Meindl expects to proceed with the con-
struction of the final package which should be com-
pleted by the end of this year.

Another developmental ultrasonic device, this one of
potentially great value in surgery, is the pulsed doppler
ultrasonic flowmeter. Several different methods for
measuring the actual flow rate in blood vessels have
been developed and are in actual use. But surgeons are
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1. Echoes from the heart. M-mode sonogram shows pumping ac-
tion of heart. Note that ventricular septum (wall separating left and
right ventricles) and posterior wall of left ventricle flex so as to max-
imize change in ventricle volume. [Photo from J.M. Griffith at NIH].

103



SPECIAL REPORT

still waiting for one that really works.

One of the kinds of meters in use today is the electro-
magnetic unit. To operate this instrument, a dc mag-
netic field is placed across a blood vessel, and the volt-
age induced across the vessel by the flow of the conduct-
ing fluid within it is measured. The induced voltage,
unfortunately, is proportional, not only to the magnetic
field intensity and the average blood velocity, but also
to the inside diameter of the vessel (assuming a circular
cross-section). Since this diameter is not generally
known, electromagnetic meters must be calibrated by
such crude methods as excising the vessel and measur-
ing the volume of blood that flows out of it in a fixed
time interval.

Ultrasound measures blood velocity

Existing ultrasonic doppler flowmeters are of the con-
tinuous-wave type. These instruments measure blood
velocity by bouncing ultrasonic energy off the red blood
cells in the blood stream and measuring the frequency
shift caused by the velocity of the cells.

Since blood velocity is not uniform across a cross-sec-
tion of a blood vessel, the doppler-shifted frequency has
a broad spectrum—not a single-line spectrum. And since
a knowledge of the vessel diameter and the velocity dis-
tribution across it is needed for a true flow measure-
ment, the cw doppler flowmeter leaves something to be
desired in this respect. The cw flowmeter is useful for
measuring flow velocity at the center of a vessel by care-
fully positioning the send and receive transducers so
that their patterns intersect only at the center of the ves-
sel.

An instrument that holds considerable promise for
the measurement of actual blood flow is the pulsed dop-
pler ultrasonic flowmeter. By retaining both frequency-
shift and round-trip transit-time information, this type
of meter measures the velocity of the blood as a func-
tion of distance across the artery. Thus it can be used to
plot a velocity profile of the blood in the vessel, and.
from reflections off the vessel wall, it measures the ves-
sel’s inside diameter (Fig. 3).

In a paper delivered at the Second World Congress
on Ultrasonics in Medicine at Rotterdam in June of this
year, R. W. Gill, J. D. Meindl, W. R. Brody, and W. W.
Angell of Stanford University described a pulsed dop-
pler unit that has already been used on 25 human pa-
tients undergoing heart surgery. The surgical proce-
dures included coronary-artery bypasses, mitral and
aortic-valve replacements, and the repair of an atrial
septic defect. The researchers reported that the ease of
use of the new device, which employs only one trans-
ducer instead of the two needed by other flowmeters, is
a major factor in its attractiveness for surgical appli-
cations. Unlike the two-transducer cw ultrasonic devices
or the electromagnetic units, both of which need a cuff
to completely encircle the blood vessel under test, the
pulsed unit’s single transducer can either be hand-held
on the vessel or sutured in place for the duration of the
operation.

As one example of the usefulness of the flowmeter,
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Dr. Meindl cited the measurement of pre- and post-op-
eration flow rates. In one case, he recalls, an implanted
valve was found to be leaking, and it was replaced by a
back-up valve during the same operative procedure.
The operation was a success, and the patient left the
hospital four days later.

Pacemaker sets the pace

The implantable cardiac pacemaker, of course, is an
unqualified success. Originally developed specifically to
treat Stokes-Adams syndrome—a condition in which
unconsciousness is caused when the heart rate drops to
dangerously low levels—pacemakers are now used to
treat a variety of cardiac arrhythmias.

In the 15 years since the world’s first permanent car-
diac pacemaker was implanted into a Swedish engineer
(he’s still alive and well) more than 150,000 pacemakers
have been put into use around the world. At first, pace-
makers were used to treat only one specific condition,
the Stokes-Adams syndrome. In this condition, the
heart’s natural pacemaker, the sinoatrial node, fails to
pace the heart at an adequate rate. People with this con-
dition are subject to unpredictable attacks of fainting,
and, without a pacemaker, have a 50% chance of dying
within one year of the onset of the symptoms.

The earliest artificial pacemakers overcame the prob-
lem by pacing the heart at a constant rate of approxi-
mately 60 to 70 beats per minute. More modern units
are available with two speeds that can be selected exter-
nally by means of an induction coil or permanent mag-
net. The two-speed units have typical rates of 60 to 70
beats per minute in the slow mode, and about 80 to 90
in the fast mode.

Pacemakers are usually implanted into a convenient
cavity in the chest or abdomen of the patient and then
connected to the heart by means of a catheter inserted
into a vein leading to the heart (Fig. 4). The surgery re-
quired, which is relatively minor, bears little resem-
blance to the major procedures undertaken when the
heart itself must actually be exposed. Nevertheless, in
the parlance of the medical profession, any surgery,
however minor, is an “insult” to the body and should be
avoided whenever possible.

For this reason, there is great interest in developing
power sources that make frequent battery-changing op-
erations unnecessary. At present, carefully selected mer-
cury batteries give pacemakers a useful life of two to
three years, and industry authorities estimate that
chemical cells capable of five-year operation are pos-
sible.

Beyond five years, other approaches are needed. Nu-
clear-powered pacemakers have been developed, and,
at present, on the order of 500 people around the world
are using them. They have a minimum estimated life of
10 years and a cost (exclusive of installation) of about
$5,000.

Batteries can be recharged

Rechargeable pacemakers are also under develop-
ment. These units use nickel-cadmium batteries and are
recharged inductively by means of a coil implanted be-
neath the skin. Recharging is normally done once a
week, although the units can actually run for six weeks
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without recharging. Estimated life of the rechargeable
units is about 20 years, and cost is projected at about
$1,800. Conventional units, by comparison, cost be-
tween $500 and $1,000.

A substantial number of patients who use pace-
makers are capable of self-pacing most of the time, and
only need a pacemaker’s help intermittently. For these
patients, the demand pacemaker has been developed.
Demand units continuously monitor the heart’s thythm,
and, as long as the heart beats sufficiently fast, they do
nothing else. When the natural heart rate drops below a
preset threshold, these units then commence acting as
“conventional pacemakers.

The market outlogk for artificial pacemakers is as-
tounding. In the United States alone. it is estimated that
half the people who should have pacemakers don’t have
them. And the less developed parts of the world pre-
sumably have an even greater need. Also, pacemakers
are being used more and more for conditions other than
the heartblock condition for which they were originally
developed. Various cardiac arrhythmias, especially a
precursor of ventricular fibrillation—are being found to
respond favorably to treatment by means of modified
pacemakers.

Checking the heart

Progress in electrocardiography has been slower than
in the pacemaker field, but the contrast between the
earliest units, developed before the turn of the century,
and modern devices is therefore all the more dramatic.

Although the first electrocardiogram is reported to
have been recorded as early as 1887, it was not until
Einthoven introduced the use of the string galvonome-
ter in 1903 that the frequency response of the instru-
ments became good enough to permit the faithful
recording of the heart’s electrical activity.

Even so, many of Einthoven's contemporaries
laughed at his crude, impractical apparatus. To measure
an ECG, Einthoven had to place a patient in a large
Faraday cage (to avoid interference from stray fields)
and use immersion electrodes to get satisfactory contact
with the patient’s skin. These immersion electrodes were
nott_;ing more than buckets of saline solution, and one
can imagine that Einthoven’s detractors had good rea-
son to condemn his machine as impractical.

By contrast, modern ECG machines are available as
portable battery-operated devices using throwaway
electrodes. Other larger units offer such convenience
features as multichannel recording—the simultaneous
measurement of voltages from several locations on the
chest—as well as protection from overvoltage damage
even if a 5,000-v defibrillation pulse is applied to the
patient while the ECG is connected to him, and solid-
state circuitry that assures almost instant warmup in
emergencies.

Some advanced ECG systems can measure vector-car-
diograms—three-dimensional measurements of the rota-
tion of the heart’s composite electric-field vector. These
instruments can display a two-dimensional representa-
tion of the motion of the vector in each of three ortho-
gonal planes, or they can display and record the three
orthogonal components of the vector as functions of
time.

Finally, minicomputers have been coupled to electro-
cardiographs to provide machine aid in the inter-
pretation of the test results. Various programs are al-
ready available for at least routine screening of
electrocardiograms.

Reducing heart-attack deaths

Although electrocardiographs were originally devel-
oped as diagnostic tools to help physicians in the detec-
tion and analysis of heart disease, they can also be of
great value in the treatment of heart-attack patients.
About half of the deaths of patients who have suffered a
myocardial infarction are caused by electrical malfunc-
tions of the heart. Typically, these fatal electrical abnor-
malities are preceded by arrhythmias that, if they had
been detected in time, would have allowed attending
medical personnel to take appropriate corrective action.
Further, the actual fatal electrical malfunction—usually
ventricular fibrillation—is also treatable by an electrical
countershock if it is detected in time. Hence there is a
sound medical reason to use ECGs. not only for diagnos-
tic work, but also as monitors of critically ill cardiac pa-
tients.

Patient-monitoring has proved to be a lucrative
field—in equipment for ambulatory patients, as well as
for those recovering in hospitals and nursing homes. In
the past 10 years, patient-monitoring equipment sales

2. Transducer array. Acoustic image sensor employs a monolithic array of silicon ICs bonded directly to a monolithic array of piezoelectric
transducers. System's high sensitivity resu'ts in acceptably high signal-to-noise ratio, even at low power densities considered safe.
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have grown from essentially zero to about $60 million a
year today. From simple ECG monitoring in the begin-
ning, coronary-care monitoring systems have been de-
veloped to the point that they now monitor heart rate,
temperature, blood pressure in various vessels, respira-
tion rate, respiratory volume, and the concentrations of
various chemicals in the blood. In addition, special ar-
rhythmia detectors are available for early detection of
abnormal heart rhythms, and apnea alarms warn of
breathing stoppage.

Because they only require the placement of simple
electrodes on the surface of the body, monitors for ECG,
heart rate, and apnea are widely used in intensive-care
units, even in situations in which some physicians feel
they serve no useful function. The measurement of
other parameters—arterial blood pressure, for ex-
ample—is much more difficult and dangerous, and, as a
consequence, it is likely to be done only when it is really
necessary.

The measurement of the blood pressure within a ves-
sel requires invasion of that vessel. Either a pressure
transducer must be implanted into the vessel, or a cath-
eter must be inserted to provide an hydraulic pathway
to an external transducer. If the pressure must be moni-
tored over a long period, there is a real risk of injecting
foreign material, inducing a spasm or clotting inside the
vessel.

Once the pressure waves have been transduced into
electrical signals, they can be amplified and treated in
the same manner as such other standard electrical sig-
nals as ECGs. Having these various electrical signals dis-
played on a scope or recorded on a chart recorder at the
bedside of a patient is all well and good. But it is not the
strong point of patient-monitoring systems. What gives
modern patient-monitoring systems their real value is:

® Their ability to bring information from many sick-
beds to one convenient monitoring center so that a
single nurse can keep a close watch on several patiepts
simultaneously.

® The inclusion of special detectors and alarms that
make it unnecessary for a nurse to stare constantly at an
ECG—for example, in order to detect life-threatening ar-
rhythmias.

Machlnes Intervene

These very strengths are also the causes of doctors’
greatest misgivings about monitoring systems. They see
colorful brochures from electronics companies showing
a nurse in front of a large electrical console without a
patient in sight, and they worry that concern over in-
strumentation may cause loss of concern about the ob-
ject of all this instrumentation—the patient.

Given this attitude, it is not surprising that the
thought of adding computers to monitoring systems is
not usually greeted with much enthusiasm. Never-
theless, some doctors are using computers in patient
care, and the results are encouraging.

Dr. John J. Collins, chief of thoracic and cardiac sur-
gery at Peter Bent Brigham Hospital in Boston, began
working on a computerized system for the care of pa-

106

tients recovering from open-heart surgery about three
years ago. “We became convinced that we knew enough
about post-heart surgery intervention reactions (to
drugs, transfusion, etc.],” he says, “to predict the pa-
tients’ responses. But the responses are sufficiently
changeable that you have to have someone watch them
all the time.” ‘

For example, if a patient’s heart rate is 40 and the
doctor wants to raise it to 70, a certain medication is in-
jected continuously into a vein. The more medication
fed in, the faster the heart beats. Unfortunately, there is
no fixed relationship between the rate at which the drug
is administered and-the actual heart rate. Other biolo-
gical factors will affect the patient’s response te the
medication.

As the patient warms up after surgery and his metab-
olism rises, the biologic half-time of the drug may de-
crease, necessitating an increased dosage. Wakefulness
and the effects of other drugs can also change the re-
quired dosage. The result is that a more-or-less contin-
uous monitoring and adjustment of the dosage is re-
quired.

Traditionally, a nurse has controlled the drip rate of
the drug, based on heart rate data she had gathered
from an ECG machine. Since the nurse has a lot of other
things to do at the same time, she may not have a
chance to adjust the drip rate very often, or she may ad-
just it at irregular intervals, resulting in unnecessarily
wide v<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>