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THE MCS-20 SERIES, READY NOW! 

creaked 
American institution, 

supplanted it with new 
flexibleiga=11. 

Now from MOS TECHNOLOGY—a variety of organiza-
tions that permit the flexibility you need in selection of 
total memory capacity, number of data outputs, and 
number of address bit required! 

THE FEATURES: 
Interface capability with TTL, DTL, MOS, High speed 
operation (800ns for TTL loads), Static operation ( no 
clocks required), Lower power (350 mw maximum), 24 
lead dual- in- line hermetic packaging, AND A PRICE OF 
$15.40 PER ON 100 PIECES! 

THE ELECTRICAL CHARACTERISTICS: 
(Absolute Maximum Ratings) 

GATE VOLTAGE (VGG)°  +0.5 to —25 volts 

INPUTS (VIN) *   +0.5 to —25 volts 

OPERATING TEMPERATURE  —25°C to +85°C 

STORAGE TEMPERATURE  —65°C to + 150°C 

THE MCS -20 SERIES OF POMS . . FROM MOS TECH-
NOLOGY . . . IN VALLEY FORGE . . . the home of suc-
cessful revolutions. 
"Referenced to V„ 

No. 
Outputs 

No. 
Address Bits Configuration Part No. 

1 12 2560 x 1 MCS 2008 

1 11 2048 x 1 MCS 2009 

2 11 1280 x 2 MCS 2006 

2 10 1024 x 2 MCS 2010 

3 10 768 x 3 MCS 2014 

4 10 640 x 4 MCS 2011 

4 9 512 x 4 MCS 2011 

5 9 512 x 5 MCS 2004 

5 9 448 x 5 
(64x7x5) 

MCS 2000 

6 9 384 x 6 MCS 2015 

7 9 , 320 x 7 
' (64x5x7) 

MCS 2001 

a 9 320 x 8 MCS 2003 

a a 256 x 8 MCS 2012 

9 8 1 256 x 9 MCS 2007 

10 8 1 256 x 10 MCS 2002 

WE'VE TURNED 
A TECHNOLOGY 

INTO A 
COMPANY 

ISM 

MOS TECHNOLOGY, INC. 
VALLEY FORGE INDUSTRIAL PARR, VALLEY FORGE, PENNA. 19481' 215-666-7950 

A Proud Affiliate of Allen-Biadley Co. 

EASTERN REGIONAL OFFICE—REGIONAL SALES DIRECTOR— Mr. William Whitehead, MOS TECHNOLOGY, INCORPORATED, 88 Sunnyside Blvd., Suite 307, Plainview, New 
York 11803 • Phone: ( 516) 822-4240 • ALABAMA, FLORIDA, GEORGIA, N. CAROLINA, S. CAROLINA, TENNESSEE, MISSISSIPPI—Currie Aerospace Associates, P.O. Box, 
1424, Huntsville, Alabama 35807 • Phone (205) 536-5650 • 2907 McCoy Road, P.O. Box 13229, Orlando, Florida 32309 • Phone: ( 305) 855-0843 • P.O. Box 5588. 
Greensboro, North Carolina 27403 • Phone: (919) 273-3040 • NEW ENGLAND STATES — Victor Associates, 179 Union Ave., Framingham, Massachusetts 01701 • Phone: 
(617) 879-5710 • NORTHERN NEW JERSE7, NEW YORK (WESTCHESTER COUNTY, LONE ISLAND)—Falk Baker Associate.(, 383 Franklin Avenue, Nutley, New Jersey 07110 
• Phone: (201) 661-2430 • E. PENNSYLVANIA, SOUTHERN NEW JERSEY— Rive°, P.O. Box 338, King of Prussia, Penrnylvania 19405 • Phone: (215) 265-5211 • DELA-
WARE, MARYLAND, WASHINGTON, D.C., VIRGINIA, W. VIRGINIA— Bernard White & Corwany, Inc., 7 Church Lane. Baltimore, Maryland 21208 • Phone: ( 301) 484-5400. 
CENTRAL REGIONAL OFFICE—REGIONAL SALES DIRECTOR— Mr. Alan Mattal, MOS TECHNOLOGY, INCORPORATED, 10400 W. Higgins Rd., Suite 631, Rosemont, Illinois 
60018 • Phone: (312) 298-2035 • ILLINOIS, INDIANA, WISCONSIN— Coombs Associates, Inc., 1001 E. Touhy, Des Plaines, Illinois 60018 • Phone: ( 312) 298-4830 • 
OHIO, KENTUCKY, W. PENNSYLVANIA—McS"hane, Inc_ P.O. Box 523, 123 W. Washington, Medina, Ohio 44256 • Phone (216) 725-4568 • MICHIGAN—R. C. Merchant & 
Co., 18411 W. McNichols Road, Detroit, Micnigan 48219 • Phone: ( 313( 535-6000 • M.NNESOTA, N. DAKOTA, S. DAKOTA— Mel Foster Company, Inc., 7389 Bush Lake Road, 
Edina, Minnesota 55435 • Phone: (612) 941-7600 • MISSOURI, KANSAS, NEBRASKA, IOWA—Harlan J. Weisler & Assoc. Inc., 2050 Woodson Road, St. Louis, Missouri 
63114 • Phone: (314) 428-3934 • TEXAS, OKLAHOMA, ARKANSAS, LOUISIANA—Norvell Associates, 10210 Monroe Drive, Dallas, Teras 75220 • Phone: (214) 357-6415. 

WESTERN REGIONAL OFFICE—REGIONAL SALES DIRECTOR—Mr. Jack Turk, MOS TECHNOLOGY, INCORPORATED, 2172 Dupont Drive, Patio Bldg., Suite 221, Newport 
Beach, Caiifornia 92660 • Phone: ( 714) 533-1600 • ARIZONA, NEW MEXICO— Toward Engineering Assoc., P.O. Box 15268, Arcadia Station, Phoenix, Arizona 85018 • 
Phone: (602) 955-3193 • CALIFORNIA, NEVADA—Bertrand & Zoolalian, Inc., 7340 Flcrence Avenue, Suite 205, Downey, California 90241 • Phone: (213) 927-4406 • 
Hunter Associates, 1208 Fox Plaza, San Francisco, California 94102 • Phone: ( 415. 626-8576 • COLORADO, UTAH, WYCMING—R. G. Enterprises, 1107 South Pearl Street. 
Denver, Colorado 80210 • Phone: ( 303) 744-2464 • WASHINGTON, OREGON, IDAHO, MONTANA— J. A. Tudor & Assoc. Inc., 2605 1flestern Avenue, Seattle, Washington 
98121 • Phone: (206) 682-7444. 
INTERNATIONAL SALES REPRESENTATIVES—ARGENIINA— T. R. C. Electronica, S.A.C.I.el., Cangallo 4450, Buanos Aires, Argentina • Phone: 88-4044,5'6, Mr. 
M. Lissin • ENGLAND, WALES, SCOTLAND IRELAND—Impectron Limited. Impectron House, 21-31 King Street, London 'N3 9LH, England • Phone: 01-992-5388 • FRANCE 
—Bureau de Liaison, 113 Rue de L'Universite, Paris Vile, France • Phone: 551.9920 • GERMANY, NETHERLANDS— nternational Micro Electronics, Inc., Arabellahaus 
1838, Arabellastr. 5, 8000 Munich 81, Gunany • Phone: 92-321 • INDIA— Electronic Enterprises, 46 Karani Building, New Charni Road, Bombay 4, India • Phone: 
375375 • ISRAEL—Eastronics, Ltd., 75 Faifa Roac, P.O. Box 21029, Tel-Aviv, Israel • Phone: 38352 • ITALY— Spec al- Ind. Corporation, Piazza Spotorno, 20159 Milano, 
Italy • Phone: 632-435 • JAPAN, HONG KONG, POREA, TAIWAN—Takachiho Koheki Company Ltd., 1-7, Chome Kohdimachi, Chiyoda-Ku, Tokyo 102, Japan • Phone: 
263-3211 • SWEDEN, DENMARK, FINLAND, NORWAY—Thrue F. Forsberg, Forshagatan 58, P.O. Box 79, Farsta 1, Sweden • Phone: 647040 • SWITZERLAND— Ernst M. Egli, 
Ingenieur—Bureau Ag, Witikonerstrasse 295, Zurich (CH 8053), Switzerland • Phone: 53.38.11. 
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This display writes 
as fast as 

your computer can talk. 

HP's new 1310A 19- inch-diagonal X-Y 

display is the answer to many an 

OEM's prayer .... because it's the first 

display ever that can keep up with 

the graphic information output of to-

day's high-speed computers. 

The 1310A has a writing speed of 

10 inches per microsecond — 10 
times faster than any other display's. 

Its slew rate is 100 inches per micro-

second. And its large-step jump and 

settle time is 1 microsecond. Thus, 

the 1310A gives you the ability to dis-

play information as fast as your com-

puter puts it out — in any desired 

sequence of locations, without 

"smearing." No longer must you pro-

gram outputs in a manner imposed 
by display limitations. 

The key to the 1310A's outstanding 
performance is its unique, advanced 

cathode ray tube which uses elec-
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trostatic deflection to control its 

electron beam. 

Also as a result of using electro-

static deflection, the 1310A is smaller, 

lighter, and requires less power than 

any competitive graphic display — 

only 100 watts. Because it uses the 
latest, highly rectangular CRT face 

glass, its display area is equal to that 

of many 21- inch units. And its 0.020-

inch spot size gives you a crisp, clear 

image over that entire area. 

And performance is only the begin-

ning! With the 1310A, you also get 

plug- in-board construction for fast, 

easy servicing. Replacement boards 

are available from any of HP's service 

centers around the world, on an ex-

change basis, within 48 hours. And it 

takes only minutes to remove or in-
sert any board. 

Yet, despite all these advantages, 

the 1310A costs only $3000 —far less 

than competitive displays (covers 

and stand, $100 extra). Or, for 
$2875, you can get al. the features of 

the 1310A, in the new 14- inch-

diagonal 1311A. OEM price sched-
ules are available on both the 1310A 

and 1311A. 

For further information on both of 

these new displays, contact your local 

HP field engineer. Or write Hewlett-

Packard, Palo Alto, California, 94304. 
ir Europe: 1217 Meyrin -Geneva, 
Switzerland. 

bl I4A 

HEWLETT h PACKARD 

OSCILLOSCOPE SYSTEMS 
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Here are the LEDs you can order by 

the brigade full. HP's indicator lights— 

unbeatable for brightness and wideangle 

visibility. Use them on circuit boards—their 

tough leads will keep them firmly in place. 

Or mount them on a front panel; they just 

clip on. In fact, you can put them anywhere 

you want a small, tough bulb that needs only 

2 volts DC to light the way. 

Price? 65C in 10 K quantities. And 

they're available in any quantity 

you want. Call your local HP office 

for the exact figures and specs on the 

5082-4440. Or write Hewlett-Packard, 

Palo Alto, California 94304; Europe: 1217 

Meyrin-Geneva, Switzerland. 

HEWLETT ie PA C KA RD 
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The task of looking behind the 
scenes at the problems of Wescon 

in the cover article (see p. 58) fell to 
Bob Henkel, managing editor, news, 
who spent most of July crisscrossing 
California talking to dozens of Wes-
con officials and to industry man-
agers who were exhibitors or former 
exhibitors at the traditional annual 
industries event. Assigning Henkel 
was a logical choice, since he is a 
veteran Wescon watcher. He cov-
ered his first Wescon 15 shows ago, 
in 1957. and he's reported on the big 
meeting as it grew into the massive, 
1,200-booth shows of the 1960s. 
Back in those high-flying days. 

Henkel recalls, Wescon was limited 
in size only by the exhibit hall— 
there usually was a waiting list of 
anxious exhibitors ready to snatch 
up any booth space opened by a late 
cancellation. Then as now, Wescon 
has mirrored not only how good 
business was, but the style of the 
electronics industries and the way 
electronics people conducted busi-
ness. Wescon was really "old home 
week" in the early days—an engi-
neer had his choice of dozens of 
cocktail parties. It was a time when 
so many of the present Western in-
dustry giants were young, hustling 
firms using Wescon to show the 
more mature Eastern industry that 
they were very much "for real." 

But today the Western industry 
has grown up, and Wescon's 
struggle to change the big meeting 
to make it more relevent to the in-
dustries' marketing needs again mir-
rors the problems of the companies 
it serves. As the electronics tech-
nology becomes ever more perva-
sive throughout all types of end-
product applications, it becomes 
more and more difficult for the corn-

Publisher's Letter 

panics to identify, much less reach, 
prospective customers. 

C ompleting our Wescon special 
coverage, San Francisco bureau 

chief, Stephen Wm. Fields, wore his 
"double E" hat to look over Wescon 
technical papers, and what he found 
interesting as an EE begins on page 
70. Whenever the military/aero-
space business in the West goes into 
eclipse, it's diversification time on 
the West Coast, and for the Iirst 
time companies may truly be 
serious about getting into new mar-
kets. Lawrence Curran. Los Angeles 
Bureau Chief, made good use of his 
five years of covering Western in-
dustry for Electronics to take a look 
at what companies are up to in mov-
ing into new markets (see page 66). 

W e also have packed into this issue 
a midyear survey of the elec-

tronics markets (see page 97). Every 
one of our five domestic field bu-
reaus and our New York staff of 
technical experts contributed to this 
interim report on just where the 
sales curve is heading. The verdict: 
almost straight east. The slide has 
bottomed out, but still up in the air 
is how long the flat spot will last. 
Al Rosenblatt, New York bureau 
chief, gathered up all the inputs, 
and provided a lot himself, to put 
together the story, which starts on 
page 97. Rosenblatt's favorite quote 
didn't make the story, though. He 
says one executive views the market 
this way: "One month the market is 
up, the next you take gas." 
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A biased view of the world 
of linear IC testers 

GR 
1730 "C" 

Price $5950 $7850 $7950 $7000 

Optional Tests Available YES NO NO 

Limit Readout YES NO NO 

Variable Power Supplies and Load YES +$985 NO 

Plug- In Programming YES NO NO 

Remote Programming YES NO NO NO 

Print Failures Only YES NO NO NO 

Gain- Bandwidth Test YES NO NO NO 

Based on information available Ju y 22, 1971 

Write for the Whole Truth. 
General Radio Company, 300 Baker Avenue, Concord, MA 01742 

General Radio Company (Overseas), Postfach 124, CH 8034, Zurich, Switzerland 

General Radio 
NEW YORK (N.Y.) 212 964-2722 (N J.) 201 791-8990 • BOSTON 617 646-0550 

CHICAGO 312 992-0800 • WASHINGTON. D.C. 301 881-5333 • LOS ANGELES 714 540-9830 
TORONTO 416 252-3395 • ZORICH (01) 55 24 20 

GRASON-STADLER 617 369-3787 • TIME/DATA 415 327-8322 
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Now! Get a 200-MHz counter 
with an 18-GHz plug-in 
for less than $4500! 

The Dynasciences/CMC Model 904 Universal Counter-
timer counts directly to 200 MHz without prescaling, pro-
vides an 8-decade readout with automatic decimal and an-
nunciators, and offers such main-frame features as TIM, 
period, multiple period average, signal scaling, frequency 
ratio, multiple frequency ratio, and totalizing. Yet this re-
markable counter sells for just $1975, which is $500 less 
than the industry's finest — our state-of-the-art Model 901. 
Compare either CMC counter with competitive units that 
sell for $500 and $1000 more, and you will see what a bar-
gain the CMC 900 Series counters really are. 

But wait, that's not all. Look carefully at the picture. The 
plug-in you see is our new 18-GHz Model 936 Heterodyne 
Converter. Using special electrically-tuned YIG circuitry, 
this Model 936 offers superior bandwidth and sensitivity. 
It has an accuracy and resolution of one cycle plus-or-
minus the accuracy of the counter time base, which is 3 
parts in 109 per day for both the CMC 901 and 904. Priced 
at only $2495, the new Model 936 plug-in provides CMC 
904 and 901 users with operational capability in the very 
high frequency range from 500 MHz to 18-GHz at the lowest 
cost available. 

For more information, use the reader service card. And for 
immediate action at the prices quoted, contact our local 
representative, or call us directly. 

DYIKSCOICES 
CORPORATION  
9601 CANOGA AVENUE, CHATSWORTH, CALIFORNIA 91311 
PHONE (213) 341-0800 • TWX 910-494-1951 • TELEX 67-3382 

Readers comment 

Canada stands tall, too 

To the Editor: If Switzerland stands 
tall in CATV [June 7, p. 1011. Canada 
is a giant. Almost 25% of the 5.5 
million TV households in Canada 
are on cable systems, compared to 
10% in Switzerland and about 8% in 
the U.S. And the Canadian figure 
doesn't include hundreds of thou-
sands of receivers on systems in 
apartment buildings and projects. 
Wood-pole antenna operating 

bases such as the one illustrated in 
the article are fairly common in 
mountainous areas of the U.S. and 
Canada, and have been in use for 
years. Hybrid systems as described 
are not common on this continent, 
but some examples can be found 
dating back several years—the cable 
system at Huntsville. Ala., uses a 
hybrid system. Gas-filled cables are 
not unknown in North America: the 
Altoona, Pa., system has operated 
gas-filled coaxial cables for years. 

I. Switzer 
Maclean-Hunter Cable Tv Ltd. 

Rexdale, Ontario. 

The way it is 

To the Editor: Your special report 
on EEs in the '70s [June 7, p.55] was 
extremely interesting, and has given 
me some grim amusement. Perhaps 
a comment from somebody outside 
the U.S. might be of interest . . . 
Has it occurred to you that your 

advice to EEs to update their educa-
tion is of no use to the professional 
group in this situation? Or did you 
write it only because of a lack of a 
better idea? There are less jobs than 
EEs, no matter how well they are 
educated. If some will really land a 
better job because of better educa-
tion, others will become jobless. 
You did not touch on the basic 

problem, which is that the progress-
and-technology religion that has 
been pushed to hysterics has served 
its purpose and cannot be kept up. 
It has earned billions for some and 
now it has broken down . . . 
The environmental hysteria is 

now in progress; it will not employ 
as many EEs as the progress-and-
technology hysteria. It's possible 
that chemical engineers will now be 
bred like rabbits. 
My advice for EEs, as long as they 
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When you're 
already on top 
in linear IC's, 
you might as we 
rub it in. 

Herewith, the 

Designed for use in high impedance ap-
plications, the new LM216 series uses supergain 
bipolar transistors in a Darlington input stage 
instead of FETs, which results in exceptionally 
low offset voltage and input current errors. 

Specifically, you'll get input offset cur-
rents of 0.000000000010A, typical. With 
bias currents as low as 50pA and maximum 
offset current down to 15pA. 

The new LM216 also features internal 
frequency compensation and has provision for 
offset adjustment with a single 100k-Ohm 
potentiometer. 

Morever, the LM216 will operate on 
supply voltages from ± 3V to ± 20V, drawing a 
quiescent current of only 300p.A. (If you'd like, 

11 

the LM216 can even be run from a single power 
supply like the 5V used for digital circuits.) 

That pretty much covers the outstand-
ing features of the new LM216 series op amps. 

Which leaves only prices and where to 
get more information. 

Prices ( 100 up) are as follows: 
LM216, $19.50; LM216A (high performance 
version), $40.00; LM316, $9.95; LM316A, $20.00. 

Where to get more information is 
National Semiconductor Corporation, 2900 
Semiconductor Drive, Santa Clara, California 
95051. Phone (408) 732-5000. 
TWX: (910) 339-9240. Cable: NATSEMICON. 

National 
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DUNCAN ELECTRONICS 

ant. 

:;UBSIDIARY 

SYSTRON DONNER 

Readers comment 

are young, would be to look around 
for other jobs. The rest should in-
deed organize—not to fight for 
higher income, but to inform the 
public, especially students, about 
what's really going on in the profes-
sion, and how many EEs are needed. 

W. Baumann 
Schlossberg, West Germany 

Circuitry 

To the Editor: I'd like to suggest a 
minor improvement for the De-
signer's Casebook, "Any voltmeter 
reads electronic thermometer." by 
Robert J. Battes in your March 29 
issue, p. 68. The improvement is 
really a useful addition for a num-
ber of measuring circuits. 

Simply adding a transistor and a 
resistor to a meter (as shown in the 

diagram) implements the change. 
The resulting circuit is usually in-
serted in the middle section of a dif-
ference amplifier. The meter indi-
cates only when temperature (or 
whatever is being measured) passes 
a preset limit set by the amplifier's 
offset adjustment. 

If the amplifier outputs are oppo-
site in polarity, the meter does not 
deflect because transistor Q, is in 
cut-off. When the outputs have the 
same polarity, Q, conducts, drawing 
current through resistor R, By 
properly selecting R. it is possible 
to get 100% full-scale deflection re-
gardless of how much the quantity 
measured exceeds the preset limit. 
The circuit operates with the tran-

sistor on the verge of saturating. If 
too high a bias is applied. Q, 
quickly saturates. This means that 
meter output is quite linear over 
80% of its travel. Moreover, the 
measuring circuit is protected from 
damage due to misadjustment or 
careless handling. 

Klaus E. Engel 
Frankfurt/Oder 
East Germany 

2865 FAIRVIEW ROAD COSTA MESA, CALIFORNIA 92626 

PHONE: ( 714) 545-8261 D  TWX 910-595-1126 
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RAYTHEON 
SEMICONDUCTOR. 
OUR 64-BIT RAM 
WON'T QUIT. 
EVEN AT 125°C. 

Some people claim their bipolar 64-bit 
RAM wIl work eve' the ertfre MIL tem-
perature range. Others keep silent. We 
guarantee our RR5100 will operate 
within specs from — 55°C tc 125C 
ambient. 
The RR5I00 and its commercial 

version, the RR5102, are available in 
dual- in- lines flat paks, and Raytheon 
Semiconductor's own beam lead config-
uration. Of course both of these 64.- hit 
RAM's are compat ble with our RAY Ill 

TTL and other DTLiTTL. 
And don't forget our other memory 

products. We've delivered thousands of 
our reliable RL80 series 16-bit scratch 
pad memories. And when it COMES :0 
custom devices we're secord to none. 
Our c..rstom 256- bit RAM doesn't <now 
when to quit. 
And we have plenty of new things in 

Die r-ill. Denser bipolar chips with faster 
cycle times and a MOS-type power dis-
sipation are on the way. Thanks to our 

GUARANTEED 

new revolutionary V-ATE bipolar 

process. 

Don't get burned or you- present DrOi-
ects. Get immediate delivery on ou- 16-

oit and 64- bit memories f'orn our , ocal 

sales office or your nearest franchised 
Raytheon Semiconductor distributor. 

And call us direct for custom memories. 

Raytheon Semiconductor, 350 Ellis 

Street, Mounta n View, California, 94040. 

415/968-9211. 

At WESCON attend the Seminar on Advanced 
Semiconductor Products and Processes. 
Daily 1 P.M. - 3 P.M., Wed. 7 P.M. - 9 P.M. 
Room 302, Civic Auditorium. 

Circle 9 on reader service card 



PLUG US INTO THEM. OR VICE VERSA. 



How does CalComp 
match up with IBM? 

This way. 
You just plug us into them. 
Or vice versa. 
And that comes in very 

handy when you've invested in 
an IBM 360 series computer and 
you start looking around for a 
disk memory system to match up 
to your computer. 

Now, why a CalComp disk? 
Ours are faster to begin 

with. And they cost less to lease. 
And less to own. 

Take the CalComp CD 22. 
Its average 
access time is 
35 milliseconds. 
In other words, 
it can find a 
piece of 
information 
faster than you 

can ask for it. 
It stores up to 233 million 

bits of information per disk pack. 
And while these disk packs spin 
at 2400 rpm (a lot faster than 
your phonograph records) the 
pack can be stopped to be 
removed in only 12 seconds, 
(faster than your phonograph 
records). 

And this bears repeating. 
All the CalComp disk memory 
systems are engineered to be 
totally interchangeable with 
IBM's equipment. You plug them 
in. And turn them on. 

And they're faster than 
IBM's. And they cost less to 
lease. 

IBM and CalComp. They 
match up just fine. 

0000000 

Write us at California 
Computer Products, Inc., Dept. 
EM-M8-71, 2411 West La Palma 
Avenue, Anaheim, California 
92801. Or call (714) 821-2011. 
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Singer 
Instrumentation 

thrives in 
California. 

Electronics/August 16. 1971 



California supplies the climate for our plants to prosper. We supply the people 
and the products. High performance testing and calibrating equipment. 
The type of equipment you'd expect to be developed sometime in the future. 
But we're building it right now. And with our fast reaction service organization 
and worldwide distribution you can have them almost tomorrow. If you're 
looking for a company with a wealth of new products and a bank of expe-
rience, look West to Singer Instrumentation. We have the climate where 
ideas and companies grow best. 

Los Angeles 
*Radio Interference and Field Intensity Analyzers 
Synchro/Resolver Test Instrumentation 
Analog to Digital Converters 
Electrostatic Voltmeters 
*Frequency Meter/Signal Generators 

Palo Alto 
*Sweep Oscillators 
Microwave Amplifiers 
Sweep Network Analyzers 
*Spectrum Analyzers 
Signal Generators 
*Marker Generators 
Instrumentation Systems 
Microwave Components 

*New Product in this line— Write for Data Sheets 

See us at WESCON in San Francisco 
August 24, 25, 26, 27 Booths 1233-1234 

SINGER 
INSTRUMENTATION 

• 3211 South La Cienega Blvd. 
Los Angeles, Calif. 90016 
(213) 839-2201 

• 3176 Porter Avenue 
Palo Alto, Calif. 94304 
(415) 493-3231 

MEASUREMENT IS OUR BUSINESS 
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People 

T lie ne president of North Amen-
can vi Rocks ell Information Sys-

tems Co.. in Anaheim. Calif.. has 
worn many hats in his career, but 
his latest challenge will probably 
mean that he'll start out as a fixer. 
A. Zettler Greely is taking over Na-
risco at a time when sales are strong 
but profits haven't been as good as 
North American Rockwell manage-
ment would like. 

Greely moved to his new post 
from the position of vice president 
for financial management at Auto-
netics. " I don't bring anything in 
technology to the new job." he says. 
"but I want to bring something 
crisper to Narisco's focus on busi-
ness development." Narisco is pri-
marily a systems and software 

Greely: Sharpening up Narisco's focus. 

house, tying computers. software 
and perip- heral equipment together 
to provide, for example. monitoring 
and control of electric utility sys-
tems. It's under contract to deliver 
one such .v stem to the Philadelphia 
Electric Company. 

Greelv regards power utilities as 
"a tremendous market. There's a 
power crisis in this country every 
summer. We can bring the sensor, 
computer and software, and real-
time display technology to this mar-
ket, and we're looking for a long-
range relationship with power utili-
ties." Other basic markets Narisco is 
now in, and Greely wants to stay in, 
are in automated telecommuni-
cations and non-defense Govern-
ment markets. The firm has a classi-

tied contract for message processing 
from an undisclosed agency. and 
one from the Office of Education in 
the department of Health, Educa-
tion and Welfare. The latter has Na-
risco "bringing the computer and 
systems approach plus file creation 
to the party" to monitor educational 
grants, Greely notes. 
The new president's biggest task, 

though, will be to resist the tempta-
tion to bid on too many jobs, espe-
cially ones to which Narisco can't 
contribute anything unique. "What 
I really want to do is establish such 
good discipline that if a customer 
walks in with $400,000 to spend on 
building an automated ice-cream 
parlor, we'd turn him down because 
it's not our bag. I'd tell him to go see 
Carnation. I've seen too many small 
companies get into trouble because 
they don't know what their business 
is. We may limit growth to max-
imize profits." 
The 43-year-old, prematurely 

white-haired "Zett" Greely started 
with the then North American Avia-
tion Inc.'s Columbus, Ohio. division 
in manufacturing, then moved to 
contracts and pricing. He had ma-
jored in economics at Ohio State 
University. later passed the Ohio 
bar exam after graduating from 
Capitol University Law School. He 
also "was talked into running" for 
president of the city council in a 
small community outside Colum-
bus, and won. sers mg as acting 
mayor during the may or's absence. 
He knows how local government 

works, and indicates that. though 
Narisco is working on several con-
tracts from municipalities now, he 
will probably swing the company 
away from them in the future. "You 
can't work with them as easily as 
you can with the Federal or state 
governments." he comments. 

A t RCA's Solid State division in 
Somerville. N.J., they've finally 

settled on a marketing manager to 
take it all the way to its goal of 
being number I in sales of comple-
mentary metal oxide semiconductor 
devices. The new man is 37-s car-old 
Daniel P. Del l- rate. fresh from 
Westinghouse Liectric Corp. where 
he has spent just about all his corpo-
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CENTRAL PROCESSOF UNIT 

PROGRAM COUNTER 

INSTRUCTION REGISTER 

OPERATION I OPERAND 

INSTRUCTION DECODER 

ACCUMULATOR 

TIMING AND CONTI 

MEMORY 

6200A 1101 TAt VAL 

UNCTION  POWER! 

fuNcrimi 1111CI 

PER;PHERAL DEVICE 
CONTROLLER 

PERIPHERAL DE 
CONTROLLER 

PERIPHERAL DEVICE 
CONTROLLER 

DISC MEMORY I. 

DIGITAL VOLTMETER 

MAG TAPE TRANSPORT 

The only fast new systems DVM 
(400 samples per second, 60% overranging, 
autoranging and remote programming with memory). 
The new Fluke 8200A DVM will give you 
years of topflight performance in eitner 
systems use or on the bench. A fast four 
digit instrument with an accuracy of 
0.01%, the Fluke 8200A is small and 
lightweight. 
We designed it to give you maximum 
flexibility. All the options can be added 
in the field so that it's easy to satisfy 
your changing requirements. 
The Fluke 8200A gives you high accu-
racy. overranging, and high sampling 

IFLUKEI 

speed. Standard features include auto-
ranging (millivolts through volts and 
ohms through megohms), mil:isecond 
sample and hold, half- rack width of 
31/2 " high. modular construction with 
vertical plug-in boards, switched four 
pole filter in volts and millivolts. dc 
capability from 100 microvolts to 1100 
volts, full guarding for 140 dID common 
mode rejection dc to 60 Hz, 2 millisecond 
response time. and overload proof design. 

The basic instrument goes for $995. 
Many options are available: two ranges 
of millivolts for 1 microvolt resolution, 
six ranges for measurements from 10 
milliohms to 16 megohms, four ranges of 
ac, true 4 wire ratio, isolated digital 
or printer output, and isolated remote 
control with memory for direct computer 
interface. A full bore Fluke 8200A with 
all options goes for $2,395. 
For the full story, see your Fluke sales 
engineer or contact us directly. 

crr Fluke, Box 7428. Seattle, Washington 98133. Phone: (206) 774-2211. TWX: 910-449-2850 
In Europe, address Fluke Nederland (N V.) P.O Box 5053, Tilburg, Holland. 
Phone: (04250) 70130. Telex: 884-50237/In the U.K., address Fluke International Corp., 
Garnett Close, Watford, WD2 411. Phone: Watford 27769. Telex: 934583. 
See us at WESCON Booths 1136-38 

Electronics/August 16, 1971 
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ON THE 
RIGHT TRACK 
FOR CURTIS. 
THE RIGHT 
MOLDING 
COMPOUND. 

PLENCO. 
Mounted in a prepunched track, 

Type RS11 Relay Socket Assemblies 
produced by Curtis Development & 
Mfg. Co., Milwaukee, can be snap- in 
inserted or removed without disturb-
ing adjacent units. 
Assemblies feature molded termi-

nal blocks (one 6-pole and one 
5-pole) as well as a molded 11-pin 
relay socket. Curtis molds these ter-
minal blocks from our Plenco 308 
Black Phenolic. 
As a matter of fact, Curtis has long 

standardized on the use of Plenco 
308 Black, not only for these parts 
but others. Although 308 is a general-
purpose compound, Curtis says, " It 
came closest to satisfying our re-

quirements for flow and fill, dimen-
sional stability, impact strength and 
thermal shock resistance, fast cure 
with good appearance." 

This is what can be expected from 
a good GP. You may have a molding 
problem of your own. If the right ther-
mosetting compound can help, you 
will probably find we manufacture it. 

FeL.ENICCD 
THERMOSE 1 PLASTICS 

PLASTICS ENGINEERING COMPANY 
SHEBOYGAN. WIS. 53081 

Through Plenco research ... a wide range of ready-
made or custom-formulated phenolic, melamine, 
epoxy and alkyd thermoset molding compounds. 
and industrial resins. 

People 

Del Frate: Aiming for No. 1 in CiMOS. 

rate life. He started at the metals 
operation there in 1956, one year 
before he graduated from the Uni-
versity of Pittsburgh with majors in 
mathematiLs and physics. Beginning 
as a sales trainee in Western Penn-
sylvania, he progressed steadily, 
eventually shifting over to selling 
semiconductors. In late 1968 he be-
came marketing manager for the 
Semiconductor division, Young-
wood, Pa.. and early this year 
moved up to corporate marketing 
director for Westinghouse's con-
sumer products company. 
And now at RCA he's back in the 

competitive whirl of semiconduct-
ors, reporting directly to vice presi-
dent and general manager William 
C. Hittinger. In his post. Del Frate 
relieves Hittinger of the marketing 
chores he's been handling since 
coming to RCA almost a year and a 
half ago. Del Frate's appointment 
completes Hittinger's top-level man-
agement stair. 

Del Frate is, of course, still get-
ting used to his new surroundings 
but he is particularly impressed with 
RCA's "total corporate commitment" 
to becoming a major factor in the 
integrated circuits field. He has been 
quite pleased to learn the com-
pany's c/mos line has so far this 
year exceeded its sales objectives. So 
although the overall market for 
ttcA's power semiconductor prod-
ucts may be off this year, Del Free 
has the chance to make the ic side 
really sing. 
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We've wr!..ten erough of the bock- on shiefdinc 
to know there's no substitute fo - experience 
when solving touch EMI problems. That's why 
it took us practically twenty years to build our 
comprehensive line o shielding products.. one 
solution a'. a tirne. 
Perfection rtkoa offers bu k silelding materials 
for high or low density fields that are stress an-
nealed for ease in punching, forming, spinning 
or drawing. These same quality materials are 
used in our ; ine of portable or cabinet style mag-

netic tape preservers that prevent the degrada-
tion of vital taped information. 
On the specialty side, there s our multi-cellular 
magnetic shield that permits sensitive , nstru-
ments to operate in extreme magnetic field en-
vironments, or unique inter-8 weave cable for 
applications where either radiation or magnetic 
interference is a problem. We can furnish rooms 
that have lower spectrum magnetic shielding 
capability. The tougher the shielding problem. 
the better we like it. Throw it at Perfection Mica. 

PERFECTION MICA COMPANY/Magnetic Shield Division 
740 17" omas Drive E3ensamille, lihriois 60106 (312) 766-7800 TWX (910) 341-7277 
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NEW .. and so simple any genius could have designed it. 

CHERMtelectronic data entry 

SEE IT AT THE 
WESCON SHOW 
BOOTHS 2 513-2 516 

A NEW KIND OF KEYBOARD 
with a uniquely simple design that utilizes scanning technique. 
Key depression causes a matrix connection between decoder and multiplexer. 
The LOW output of the decoder appears at the corresponding 
multiplexer terminal. When the counter reaches the appropriate key code, cross 
matrix continuity is sensed. The multiplexer then provides a HIGH output to 
the monostable multivibrator causing a 1 millisecond pulse. This inhibits 
the clock and stops the counter on the desired code. 
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A NEW KIND OF KEY 
with gold "crosspoint" contacts that eliminate the 

two main causes of contact failure—( 1) formation 
of insulating chemical film on contact surfaces 

and ( 2) mechanical interference of foreign 
particles on contacts. This proven 

design concept ( Gold prisms at 
right angles to each other) 

provides high force per 
unit of contact 

area and 
virtually 

eliminates 
contact 
closure 

interference 
from foreign 

particles. 

10 
IMPORTANT 

"MOST WANTED" 

FEATURES 

1 Low cost 2 Long life 
3 Low profile 4 Inherent 2 key rollover 

5 Wire' OR"able output 
6 Low power ( 1.5 watt max.) 7 Custom designs 

8 True typewriter sequencing 
9 Only one power level input 10 High reliability 

REST POSITION 

Two-snot molded 
ABS key cap 

key plunger 

Gold cropoint 
contacts 

Nylon enclosure 

Terminals 

FOR TECHNICAL DATA: TWX 910-235-1572 

CHERRY to . 

OPERATED POSITION 

Gold "crosspoint" 
contacts for 

unexcelled reliability 

Mechanical life in excess of 
10 Million operations 

.. or phone ( 312) 689-7600 ext. 7717. OR write: 

CHERRY ELECTRICAL PRODUCTS CORP. 
3608 Sunset Avenue, Waukegan, Illinois 60085 

Makers of patented Leyerwheel/Thiimbwheel Switches, Matrix Selector Switches, Snap-Action 

Electronics/August 16, 1971 

Switches and Keyboards. 
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Type W variable resistors feature a 
solid hot molded resistance track 
for long operating life. Tests show 
less than 10% resistance change af-
ter 50,000 complete rotations. The 
noise level is low and the resolution 
is virtually infinite. Low inductance 

Actual 
size 

Quality A-B p. 

variable resistor 
at a 
competitive 
price. 

"Ir 

*Standard unit with plan bushing and hardware, 20% tolerance in 
1,000 piece quantities Prices subject to change without nonce. 

permits operation at high frequen-
cies where wirewound variable re-
sistors are useless. A lot of variable 
resistor for less than a dollar 

Type W: 1, inch diameter, ' watt rat-
ing at 70°C. Can be operated at 
120°C ambient. The ent re unit is 
imme'sion sealed. Available in re-

sistance values from 100 ohms to 
5 megohms. 

Available through your appointed 
A-B electronics distributor, or write 
Allen-Bradley, Electronics Division, 
Milwaukee, Wisconsin 53204. Ex-
port: Bloomfield, N. J. 00703. In 
Canada: Galt, Ontario. 

NEW DIMENSION ELECTRONICS 

ALLEN-BRADLEY 
Circle 20 on reader service card 
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The vehicle? Nikkei Electronics — 
the Japanese version of Electronics 
Magazine published in Japanese for 
consumption in Japan only. 

Nikkei Electronics will be published 
bi-weekly by NIKKEI/McGRAW-
HILL INC. — a joint venture of NI-
HON KEIZAI SHINBUN and 
McGRAW-HILL INC. Nikkei Elec-
tronics will be published entirely 
in the Japanese language including 
advertisements. 

elf you sell, or want to sell your 
products in Japan, you can talk 
to 20,000 buying influences in 
their native tongue for just $400 
a page. 

• If you are already advertising in 
any of the unaudited lesser media 
in Japan, here is your opportunity 
to consolidate your schedule in 
the one strong medium, make a 
dominant impression and save 
advertising dollars. 

If you are interested in advertising 
in Nikkei Electronics contact your 
local Electronics salesman or any of 
the Electronics sales offices in the 
U.S. and Western Europe. 

• g • 

A Nikkei/McGraw-Hill Publication. 

40 years ago 

From the pages of Electronics. August 1931 

When a company advertises radio 
sets for sale, it must specify whether 
the prices quoted include an outfit 
of tubes with each set. The Federal 
Trade Commission has so ruled in 
the case of a manufacturer, whose 
identity was not disclosed, but who 
was found advertising "in a way 
which tends to deceive buyers into 
believing that the prices quoted by 
the company for its sets include an 
outfit of tubes with each set, when 
such is not the fact." 

There is perhaps no field where in-
struments have played such an im-
portant role in the advance of an art 
as in the radio, sound, and allied in-
dustries. 

Instrument manufacturers by 
their ingenuity, patience, and work-
manship have produced many stan-
dard and special instruments to 
meet the most exacting require-
ments of development engineers 
and the production line. To make 
even a partial list of such instru-
ments would run up into the hun-
dreds. Instruments are man's most 
valuable tools. 

As an indication of the practical ap-
plication of vacuum-tube control of 
traffic signals at dangerous street 
crossings, one company has already 
installed such units in 169 munici-
palities within the last two years. 
Traffic officials readily recognize the 
greater efficiency and economy of 
such controls over a detail of police. 

Television, according to the pro-
phets, is just around the corner—like 
prosperity. The prophets are behind 
the times, as stock salesmen will tell 
you. "Help-wanted" advertising ap-
pearing in New York newspapers 
gives the impression that stock 
salesmen do not agree with the pro-
phets and the engineers—and the 
editors—who do not believe that 
television is ready for popular con-
sumption. 
Those familiar with the early days 

of the radio boom wonder if tele-
vision is to be beset with similar 
stock market activities—which led to 
vast quantities of money being lost 
by a misguided investing public. 

"N91 
LOGIC 
PANELS 

MODULAR PANELS 
30 to 180 positions in 30 
socket zones 
14 & 16 pin sockets with and 
without Vcc and GND pins 
Solderless Wrap Pins 

UNIVERSAL MODEL 

Universal Panel accepts any 
DIP 
18 row modules have 50 pins 
per row 
Vcc and GND pins provided 

CUSTOM TYPE 

Custom desigred panels 
Available with any I/O 
system 
Unlimited configurations 

All Panels use Scanbe's reliable 
ME-2 sockets. A complete 
Software/Wrapping service is 
available to provide the 
packaging engineer a complete 
system. COMPLETE CATALOG 
now available. 

MANUFACTURING CORP. 

3445 Fletcher Avenue 
El Monte, California 91731 

Phone: ( 213) 579-2300 
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Some day these tests 
may save your lire... 
because DCS VCO's and FM Demodulators 
are on the Job today! 
Whether your application is gathering test data from 
advanced automotive safety teeing systems or from any 
transducer input . . GOM-5 Series Voltage Controlled 
Oscillators will faithful y FM-encode your data for recording 
and future analysis. DCS FM Dem Ddulators will reduce the 
recorded data to original format for accurate analysis 
and evaluation. 

GOM-5 Series VCO's feature highest input sensitivi-
ties available. Our GFD-15 Demodulators 
interface with your computer or stand 
alone as the finest unit available. 
Circle Reader Service Number 
for Free Application Data 

Data Control Systems, Inc. 
Commerce Drive 
Danbury, Conn. 06810 
Tel: (203) 743-9241 
TWX: 710-456-0376 

DATA-CONTROL SYSTEMS, INC 

.4 
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Meetings 

Western Electronics Show and Con-
vention (WESCON), Western Elec-
tronics Manufacturers Association, 
IEEE; Brooks Hall/Civic Audito-
rium, San Francisco, Aug. 24-27 

Geoscience Electronics Symposium, 
IEEE; Marriott Twin Bridges Motor 
Hotel, Washington. Aug. 25-27. 

Conference on Displays, IEE; Uni-
versity of Loughborough. England, 
Sept. 7-10 

International Conference on Engi-
neering in the Ocean Environment, 
IEEE; Town & Country Hotel, San 
Diego, Calif., Sept. 14-16. 

Joint Power Generation Technical 
Conference, IEEE; Chase Park 
Plaza Hotel, St. Louis, Mo., Sept. 
19-23 

International G-AP Symposium & 
USNC/URSI Meeting, IEEE; Uni-
versity of California, Los Angeles, 
Sept., 20-23. 

Conference on Infra-Red Tech-
niques, 1EE; University of Reading. 
Reading, Berkshire, England, Sept. 
21-23. 

International Computer Technical 
Conference, IEEE; Boston, Mass., 
Sept. 22-24 

Fall Broadcast Technical Sym-
posium, IEEE; the Washington Hil-
ton Hotel, Washington. D.C., Sept. 
23-25 

International Telemetry Conference, 
Instrument Society of America, 
Electronic Industries Association; 
Washington Hilton Hotel, Washing-
ton, D.('., Sept. 27-29. 

CALL FOR PAPERS 

International Symposium on Fault-
Tolerant Computing, IEEE, Mas-
sachusetts Institute of Technology; 
Boston, June 19-21, 1972. Nov. 1 is 
deadline for submission of papers to 
Prof. Gernot Metze, Coordinated 
Science Laboratory, University of 
Illinois, Urbana, Ill. 61801. 
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You've had static card readers 
before. You know the problems. 
Now there's an optical static 
card reader that doesn't give you 
static. Panasonic's. 
Our new static card reader is 

a simple micro-optical device for 
reading Hollerith type cards or 
badges. It has superb features 
that make it worth reading about. 
Like remarkably compact size. 
Extreme reliability. And 
tremendous simplicity of 
operation. 

All these wonderful features 
are due to Panasonic's latest 
breakthrough. Unique, super-
sensitive, diode-isolated light 
sensors. 

We've arranged our new 
sensors in an X-Y matrix on a 
PC board. They're activated by 
tiny incandescent bulbs that 
shine through the holes in 
Hollerith cards. And they provide 
enough output voltage to drive 
your DTL or TTL directly. 

Panasonic's optical static 
card reader 

All you have to do is plug our 
reader into your standard 
connectors. And you're ready to 
start scanning. Perfectly. 
As if it weren't enough to 

make a reader that's infallible. 
we've made personnel 
infallible too. With an electro-
optical and mechanical system 
that absolutely prevents 
improper card insertion. 

The Panasonic optical static 
card reader is available in sizes 
to read any size Hollerith card. 
From small 10x10 to big 12 x 80. 
Send in the coupon below and 
find out more. We'll put your 
card reading problems in a whole 
new light. 

Panasonic Industrial Division 
200 Park Avenue 
New York, New York 10017 
A'TTN: Ken Terasaki 
(212) 973-8907 
LI Please send me information 
about Panasonic's optical static 
card reader. 
EJ Please give me a call. 

Name 

Title  

Company.  

Address   
City  State Zip 

Telephone_ 
  _ 

We've finally found a reliable card reader. 

See Panasonic's card reader, unique HPF products, relays, motors 
and VTR equipment at WESCON, booth -•'1:1811 

PANASONIC® 
just slightly ahead of our time 
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For built-in reliability, 
design with 
"Scotchflex" 

Flat Cable/Connector 
Systems. 

SCOTCHFLI• A PEGISTE.ECe TRAOEMA.1( 0 

"Scotchflex" Flat Cable and Connectors 
can offer you trouble- free packaging for 
your next generation equipment. 

There's built-in reliability for your circuit 
inter-connects. Our flat, flexible PVC Cable 

has up to 50 precisely spaced conductors. 
The gold plated U-contacts are set into a 
plastic body to provide positive alignment. 
They strip through the insulation, capture 
the conductor, and provide a gas-tight 
pressure connection. 
Assembly cost reductions are built-in, 

too. "Scotchflex" Connectors make up to 
50 simultaneous cennections without strip-
ping or soldering. No special training or 

• ' • 
"•• 41:0 

<.) 7 • 

costly assembly equipment is needed. 
Off-the-shelf stock offers you flat cable 

in a choice of lengths and number of con-
ductors from 14 to 50. Connector models 
interface with standard DIP sockets, wrap 
posts on . 100 x . 100 in. grid, or printed 
circuit boards. Headers are available to 
provide a de-pluggable inter- connection 
between cable jumpers and printed circuit 
boards (as shown). Custom assemblies are 
also available on request. 

For full information on the "Scotchflex" 
systems approach to circuit- riri 
ry, write to Dept. EAH-1, 3M 
Center, St. Paul, Minn. 55101. COMPANY 
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TRW back in ICs 

with Sylvania SUHL 

Point-of-sale gear 

registering faults 

Worried Nerem 

changes plans 

Comsat working 

on China TV Fink 

TRW Semiconductors is back in the IC business, making—of all things— 
TTL products. TRW sources confirm only that much now, but reliable 
outside sources report that the firm is using processing equipment 
purchased from Sylvania Semiconductor, is making the former Sylvania 
SUHL variety of TTL, and has also picked up a guaranteed customer— 
Automatic Electric Co.—in a multifaceted transaction with GTE Sylvania. 
Automatic Electric manufactures equipment for General Telephone & 
Electronics. 
TRW Semiconductors, which has the original patent for TTL because 

of early work done by its forerunner, Pacific Semiconductors, got out of 
the IC business several years ago after making circuits for military 
missiles. It would seem suicidal for a company to get into the price-
slashing TTL business at this stage. But if TRW has a link with Automatic 
Electric, the move could be a sound one. TRW normally seeks to dominate 
the segment of a market it chooses to penetrate in the semiconductor 
business. 

Electronic point-of-sale systems for retailers are facing rough going from 
department store requirements. The National Retail Merchants Associ-
ation (NRMA) is coordinating a series of 13 pilot projects across the 
country to evaluate terminals and systems, but so far not one manufac-
turer has met all the retailers' criteria. 
For example, giant National Cash Register Co. struck out at a J. C. 

Penney trial primarily because its basic terminal couldn't handle credit 
verification. However, an association spokesman says that NCR has indi-
cated it will meet all the final specifications in order to stay in this potenti-
ally lucrative market. 
By fall the retail association will have a report on 21 separate test 

efforts and then intends to set detailed, final specifications for manufac-
turers. The Department of Commerce is helping the association write 
these specs.. 

With a worried look at lagging income and attendance figures for the 
IEEE and Wescon shows, the Northeast Electronics Research and Engi-
neering Meeting (Nerem) is trying to change with the times. 
The usual technical program for the Nov. 3-5 meeting in Boston is 

abbreviated. Instead, Nerem has placed at least six specialized pro-
grams under its umbrella- the 1971 Eastern Electronics Packaging Con-
ference, and two-day special conferences on medical engineering, trans-
portation, pollution measurement and control, computer applications, 
and solid state circuits and devices. Noting the dropoff in exhibit sales 
at Wescon (see page 58), Nerem also is offering half-size booths at about 
one-third the price of regular space; users would hand-carry their goods 
to these booths. 

While AT&T is telling the press about its plans to reopen telephone 
communication with the People's Republic of China, Communications 
Satellite Corp. is working quietly with the White House to get a satellite 
ground station into China for coverage of President Nixon's visit to 
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Peking. The hope is that the Chinese will approve the link and perhaps 
let it remain after the President's departure. Plans are being worked out 
through the White House Communications Agency, the President's own 
small communications organization, and also the Office of Telecommuni-
cations Policy. 
Four options are reportedly being considered for presentation to the 

Chinese: 
(1) A small portable earth station with an antenna diameter of about 

10 feet to be used only for the Nixon visit; 
(2) a similar small installation to remain in China; 
(3) a larger portable station using the 32-foot antenna developed for 

Comsat by Raytheon for temporary use, 
(4) a larger station for fixed installation. 

EVR cassette 

reproduction goes 

to real time 

NR investment 

in Collins could 

turn into merger 

Addenda 

A color beam recorder that will duplicate Electronic Video Recording 
cassettes in real time, with master and slave moving at a rate four times 
faster than playing time, is in the final stage of testing at CBS Labora-
tories. Up to sixteen cassettes at a time can be produced automatically. 
CBS' present duplicator, the Minibeam, which operates at one-sixth 

real time, will be used for small orders of 50 cassettes. The company is 
banking on its faster recorder to cut notoriously high reproduction costs, 
and aims at turning out at least 600,000 cassettes within a year for its 
expanding commercial market. The recorder is expected to go into 
production soon at the Rockleigh, N.J., plant that manufactures the 
EVR cassettes. 

It now looks like a true merger is shaping up between Collins Radio and 
North American Rockwell. "Affiliation" is the official NR word covering 
negotiations for it to invest an initial $35 million in cash-short Collins 
[Electronics, June 21, p. 36]. But one official close to the talks says that 
merger eventually could result because NR would own more than half of 
Collins' stock, and would hold control of the board. The deal needs only 
the approval of Collins shareholders on August 31, since both companies' 
boards have blessed the deal. 

Western Digital Corp., new name for the Newport Beach, Calif., company 
founded by Alvin B. Phillips, president, as General Digital Corp., is now 
in production with custom MOS/LSI chips for calculators and credit 
card verifiers. Phillips won't name his customers, but says his custom chip 
backlog has topped $1 million. . . . In a new approach to engineering 
seminars, Texas Instruments is going on a TV circuit with a 17-city, 
three-day seminar (Sept. 22-24) on MOS/LSI applications. Videotaped 
lectures will be broadcast directly from Dallas over the GE Command 
Performance network, the big-screen, theater-style setup with two-way 
audio communication. Admission: $195. . . . Instrument Systems Corp., 
a pioneer in the field of multiplexed passenger entertainment and service 
systems for aircraft, may have a leg up on competitors now that it has 
a patent on a system like the one it developed for the Boeing 747. ISC is 
putting together a similar layout for the Lockheed L-1011 airbus, while 
Hughes Aircraft has the contract for the McDonnell Douglas DC-10 
airbus version. 

26 Electronics August 16, 1971 



WIth a full line of everything-on-one-card 
memories available off-the-shelf and at prices 
you can't forget. 

A whole new deal and 
a very big deal. Because 
each of these random 
access, coincident current 
core memories is 
completely contained on a 
single printed circuit 
card. And each circuit 
card contains all the 
required logic, drive and 
sense circuitry. All 
you have to add is a DC 
power supply. And we're 
offering this new concept in 
three different series with 

such a wide range 
of size and performance 
characteristics that it 
covers virtually all design 
requirements. Each of 
the cards shown is 
in quantity production for 
immediate off-the-shelf 
delivery. Each is fully TTL 
compatible with no 
analog or critical timing 
inputs required. 

The system design 
possibilities are almost 
unlimited. You can 
stack the individual cards 
to form any size system 
that you need. We'll 
be glad to do that job for 
you and deliver a 

customized system. And 
you can he your own 
second source! Once your 
system is firmed up, 
we will license you to build 
these cards with 
our stacks. 

So read the descriptions. 
Check the specs. And 
read what we have to say 
about costs. That 
way we don't have to tell 
you how much you can 
save. You can figure it out 
for yourself. 

Micromemory 2000 
Outstanding feature of this 
series is that it operates 
from plus five volts only. 
The basic card 
configuration is 4,096 
words by 9 bits per word. 
Cycle time is one 
microsecond and access 
time is 400 nanoseconds. 
Micromemory 3000 

This is the one to look 
at if your requirement calls 
for high speed. Full cycle 
time is 650 nanoseconds 
and access time is 300 
nanoseconds. Maximum 
capacity within a single 
card is 8,192 words by 18 

bits per word or 16,384 by 
9. Byte control and Data 
Save features are included. 
Micromemory 4000 

If your need is large 
capacity at low cost, this is 
the series to look at. Single 
module capacity is 32,768 
words by 18 bits per word. 
Other standard capacity 
configurations are shown 
on the table of specs at 
right. Smaller capacities 



Introducing the Tektronix calculator family 
Tektronix calculators and their per-
ipherals perform in a natural, human-
oriented way which eliminates any 
need to know or learn specialized ma-
chine languages. For example, to op-
erate the Scientist 909 or Statistician 
911, you simply key in your mathe-

matical expressions directly on the 
keyboard. The simplicity and power 
of the two calculators is extended by 
a full range of peripherals to provide 
more calculating capability at less 
cost than any other instrumentation 
on the market today. Your Tektronix 

+7393 i 4 5 2 0 6 

Programmer 926. Performs 
program steps with loops, 
branches, and subroutines. 
Stores up to 5120 steps on 
tape cartridge. Price $ 1,495. 

V . 
Printer 941. Digitally prints 
out calculator display. 
Price $995. 

f(x) Repeater 920. 
Allows looping of 
calculator programs. 
Price $95. 

field engineer will be happy to answer 
any questions or arrange fora demon-
stration. For complete specifications, 
contact us at 1089 Morse Avenue, 
Sunnyvale, CA 94086. Phone (408) 
734-3630. 

TEKTRONIX® 
committed to 

technical excellence 

Calculator Products Division 

U.S. sales prices 
FOB Sunnyvale, California 

Scientist 909 and Statistician 911 
programmable calculators. 

Straightforward operation frees operator from 
confusion of machine languages. Offers more 
mathematical functions than any other machine 
with fewer total keys. f(x) programming to 85 
steps, 256 optional; retains 26 constants, 
100 optional. Price of 909 or 911, $3,780. 

Mint 

Instructor 928. Records and 
plays back calculator 
programs. Price $245. 

Card Reader 923. Programs 
calculators from hand-
punched cards. Price $495. 

All Tektronix calculator 
products are available under 
our new leasing plan. 

We've just 
changed 

every game 
in town. 

Electronics/August 16.1971 
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MICROMEMORY MICROMEMORY MICROMEMORY 
2000 3000 4000 

are achieved by 
depopulation. And, of 
course, larger capacities 
simply require the use of 
several cards. This card is 
expandable in a single 
chassis to the largest 
system requirements 
known today. 

What about prices? 
We wouldn't be making 

all this noise without 
remarkably low prices. The 
4000 series is available in 
production quantities at . 7 
cents/bit. The 3000 series 
is as low as 1 cent/bit in 
production quantities. And 
the production quantity of 
the 2000 series is 2 cents/ 
bit. What do we mean 
by " production quantities"? 

We'll be glad to tell you, but 
just for the fun of it, we 
want you to take a guess. 
And we'll reward you for 
doing that ( see next page). 

MIT 

electronic memories 

Configuration 4,096 x 9 

Alterable to: 

Full Cycle Time 1.0 ms 

Access Time 

Modes 

Byte Control 

8,192 x18 32,768x18 

16,384x9 65,536 x 9 

650 ns 1.5 ms 

400 ns 300 ns 800 ns 

R/R. C/W. R/R. C/W. R/R.C/W. 
R/M/W R/M/W R/M/W 

Data Save 

Required Voltages - 5V ±15V, 4-5V 1:5V 

# of PCBA's 1 1 

PCB Size 113/4" x15" 

1 
11 3/4"x15.4" 171/2 "x22" 

Allowable PCB Spacing 1' 

Expansion in a 16,384 x9 
single chassis to: 8,192 x18 

2" 

65,536x9 
32,768x18 
16,384 x 36 

Open 

Extended address to: 32,768 x 9 65,536x18 256k x18 

In increments of: 4,096x9 16,384x9 
8,192 x18 

32,768x18 
65,536x9 

Stack 3W, 3D 3W, 3D 2W, 21/2 D 

TTL Compatible 

NOTE: Each PCBA contains a complete memory system, i.e., address registers, data registers, 
timing and control, etc. 

OPTIONS: Power supplies and a chassis for 19" rack mounting are available. 

Guess and Win Something to AmuseYour Friends 
Fill Out the coupon below, telling us what you think we mean by the term "production 
quantities" for the lowest cost per bit in each series. We will send you the correct 
quantity figures. We'll also send you a novel deck of playing cards that contains a 
thirteen of hearts, an eleven of clubs and a twelve of diamonds. Plus the normal fifty-two 
other cards. Makes for some very unusual bricie or noker hands. It'll only take you a 
minute to fill out the coupon. 

BIM UM IM OM 

Whole New Deal Coupon 
Electronic Memories 
a division of 
Electronic Memories & Magnetics Corp. 
12621 Chadron Avenue 
Hawthorne, California 90250 
Gentlemen: 
Okay. In return for the correct price information plus a deck of your trick playing 
cards, I'll take a guess at the price quantities of your three new Micromemory series 

Micromemory 4000 should cost .7 cents/bit in quantities of  or more 

Micromemory 3000 should cost 1 cent/bit in quantities of  or more 

Micromemory 2000 should cost 2 cents/bit in quantities of  or more 
Now. Send me that deck of cards 

• 

NAME   

TITLE   

FIRM 

ADDRESS 

CITY  

STATE ZIP  L _trone_ Memories & Magnetics Corporation 



We correct local business problem water in 85 countries. 

And we know the needs of the electronics industry. 

We know what it means to you when a semiconductor 
is spotted with impurities. 
We understand why you must have a reliable source 

of water that meets your exact megohm specifications. 
Meeting these needs—constantly, dependably, auto-
matically, economically— is our business. 
Our product and service equipment lines are com-

plete and efficient. For example, a Culligan Aqua-
Cleer reverse osmosis system, followed by our 
deionizer service units, combine to provide extremely 

high quality water at exceptionally low cost. And 
there are no acid or alkali caused waste treatment 
problems. 

In addition to conditioning process and production 
water, Culligan capability includes equipment for soft-
ening, filtration, boiler water, cooling towers, and waste 
water treatment. 

Call your local Culligan Man today for a consultation. 
He will evaluate your water needs as to flow, quality, 
application, and treatment equipment requirements. 

a 

THE WORLD-WIDE WATER CONDITIONING PEOPLE WHO SERVE YOU BETTER LOCALLY 

Franchised Dealers in the ti.S. and 85 countries. Culligan International Headquarters, Northbrook, Illinois 60062. Franchises available. 
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Agencies react to 

electromagnetic 
radiation risks 
Ongoing Federal research 

into non-ionizing radiation 

side-effects could be basis 

for protective standards 

Standards limiting the exposure of 
the general population to non-ioniz-
ing radiation will be established 
within three years, predicts a rank-
ing radiation official at the Environ-
mental Protection Agency. "'l'he 
only question now is one of degree, 
a question to be answered by fur-
ther EPA studies." Although EPA 
isn't even hinting at the radiation 
limits it will seek, the young 
agency's action may set off a string 
of regulations from agencies that 
have the power to specify standards 
more directly impacting the elec-
tronics industries' products. 

Officials in those other Federal 
agencies charged with screening the 
public from the hazards of micro-
wave and other non-ionizing radi-
ation say that their current studies 
are aimed less at promulgating stan-
dards than at estimating what rank 
should be given to electromagnetic 
radiation in the agencies' priorities. 
And in fact the responsibility Ibr 

standards-setting is diffused through 
all levels of government. On the 
Federal level, besides the Environ-
mental Protection Agenc‘. the 
newly created National Institute for 
Occupational Safety and Health can 
establish standards to protect em-
ployees in their work environments, 
and the Bureau of Radiological 
Health is responsible for radiation 
emissions from electronic products. 

Standards that may arise from the 
bureau's studies would directly af-
fect electronics companies: it; mi-
crowave-oven standard. for ex-
ample. which goes into effect Oct. 6. 
stimulated the redesign of micro-
wave ovens. The bureau is now 
looking at small boat radars and 
medical diathermy devices. 

Except for the Bureau of Radio-
logical Health. however, Federal 
agencies appeared disinterested un-
til industry and public concern was 
aroused recently by rumors of brain 
damage in engineers working on a 
classified defense electronics project. 
Government investigators decided 
the rumors probably are untrue, but 
the White House will soon fuel pub-
lic concern with a report of its Office 
of Telecommunications Policy de-
tailing federal involvement in 
electromagnetic radiation research. 

Probe. At a meeting with Federal 
officials in late July, the Pennsylva-
nia Division of Occupational Health 
reopened its tile on cases of astrocv-
toma, a brain tumor, found in two 
of 23 engineers working on the de-
fense project at Philco-Ford Corp.. 
Philadelphia. While representatives 
of the agencies. including occupa-
tional safety. radiological health. 
and the Department of Defense, de-
cided that "to date, no cause-and-ef-
fect relationship between the work 
environment and the cases of brain 
tumors has been demonstrated," 
they gave the occupational safety 
agency the job of investigating the 
incident further. 
"We usually start an epidemio-

logical study by looking at large 
populations. in this case by looking 
into tumor registries." says Vernon 

E. Rose, the institute's assistant di-
rector for health surveillance and 
biometrics. " But this time we'll 
tackle the Philco-Ford incident first. 
Besides radiation, we'll look for 
other environmental factors that 
may have led to the brain damage." 

Requests. The original investi-
gation was unofficially closed by the 
state because of "manpower short-
ages and military security," but em-
ployees from three companies' LAIC 
operations subsequently requested 
an official Bureau of Radiological 
Health statement, which led to the 
meeting. 
A Phi'co-Ford spokesman calls 

the incident "an out and out hoax" 
[Decíronics. Aug. 2. p. 171. and 
claims "the equipment contains no 
radiation generators." The company 
has made measurements from 14 ki-
lohertz to 10 gigahertz and says 
"tests verify that the equipment 
emits no sensitive signals." 
The only Federal investigation of 

the facility to date was conducted by 
DOD's Armed Forces Institute of Pa-
thology' and the Army's Environ-
mental Hygiene Agency. DOD 

spokesmen reported that they had 
"found no microwave radiation in 
excess of the permissible standards 
where employees worked." 

Standard. The official DOD triser-
vice standard matches the voluntary 
industry standard- - 10 milliwatts per 
square centimeter. 
As far back as 1965, the EIA-ILEE 

joint Technical Advisory Committee 
recommended that an inter-
disciplinary group should be formed 
to investigate biological effects of 
radiation. But report gathered dust 
until 1969, when the White House 
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Office of Telecommunications Pol-
icy formed its Electromagnetic 
Radiation Management Advisory 
Council to advise the Government 
what course it should take in regard 
to non-ionizing radiation. 

According to sources close to the 
council, in about a month it will is-
sue a report stating that far more re-
search is needed about the side ef-
fects of non- ionizing radiation 
before decisions about tightening 
regulations can be made. 
The report will also state how the 

research should be carried out. It is 
expected that much of the burden 
will fall on the radiological health 
bureau and the military. However, 
the services do not plan to acceler-
ate their efforts unless the Nixon 
Administration budgets funds. 
Donald Jansky, an OTP senior en-

gineer and secretary of the council, 
says one of the first tasks to be per-
formed is the validation of the 10-
mw/cm standard. "One of the first 
things we found out was that there 
is no real standard," he says. Indus-
try pays lip service to the guideline, 
but it is applied in a number of dif-
ferent mariners, and no correlation 
exists between power levels and fre-
quencies, he notes. 

Optoelectronics 

Filling a GaP in displays, 

or is last GaAsP in sight? 

When major laboratories began re-
porting efficiencies of 1% to 10% for 
red light emission from p-n junc-
tions made with gallium phosphide, 

it was clearly just a matter of time 
before GaP would outshine GaAsP 
in dot-matrix displays. In addition 
to better efficiency, GaP emits red 
and green light, GaAsP only red. 
The big question then became: 
would arrays ultimately take a hy-
brid or a monolithic form? 
General Electric Co. put its 

money into developing a monolithic 
capability [Electronics, March 11, 
p. 28], and demonstrated its tech-
nique with a 35-dot-matrix array ca-
pable of the full alphanumeric read-
out. And now it has improved the 
performance of such GaP displays 
well beyond that of equivalent 
GaAsP displays. 
Working with more efficient ma-

terials, scientists at the company's 
research center have built alpha-
numeric devices that operate at a 
0.5-milliamp average current yet 
glow as brightly as hybrid GaAsP 
matrixes running on ten times as 
much average current. Even at a 
0.1-mA level, GE's GaP arrays are 
clearly visible in a well lighted envi-
ronment. 

Monolithic arrays are difficult to 
build because reliable n-type diffu-
sions are not possible in wide-band-
gap compounds like GaP. GE devel-
oped a liquid-phase epitaxial pro-
cess to grow the n material in the 
GaP compound. More important, 
with this process GE developers for 
the first time were able to isolate, 
both electrically and optically, the 
n-type (cathode) region of the junc-
tion. Previously, only the p region 
(anode) could be isolated. Isolating 
both conductivity regions in a 
planar structure means that matrix-
addressing can be accomplished on 
the chip itself without the external 
matrix connections needed for non-
beam-leaded hybrids—beam-leaded 
hybrids reduce connections but tend 
to be fragile. 
GE researchers say that the 

monolithic approach is the only 
practical way of addressing large 
numbers of elements on a single dis-
play panel. In a 5-by-7 array, for ex-
ample, the number of external leads 
is reduced from 36 to 12. Similarly, 
a 200-character display using 7,000 
LEDs can be made with only 170 ex-
ternal leads, while a whopping 7,001 

leads would be required for individ-
ually addressed diodes. True, hybrid 
assemblies reduce external lead 
complexity as much as monolithics 
do, but at the cost of increasing the 
number of interconnections on the 
array. This introduces an unac-
ceptable reliability problem into 
large displays. 
Coming soon from GE's display 

lab: monolithic GaP arrays in 
green. 

Government 

Corporate reaction split 

on Lockheed loan guarantee 

There is deep division in corporate 
ranks over the Federal guarantee of 
a $250 million loan to Lockheed 
Aircraft Corp., with many managers 
flatly opposed. A measure of this is 
that no one in the electronics or 
aerospace industries queried was 
willing to comment publicly on 
Congress's marginal approval of the 
loan—not even industry groups such 
as the Electronic Industries Associ-
ation. 
One angry reaction typical of 

those opposed to the loan guarantee 
was that of a highly-placed official 
at a major aerospace company that 
doesn't compete directly with Lock-
heed. If the Government is going to 
do only enough business to keep a 
limited number of aerospace com-
panies in business, "it seems like a 
poor way to select those to remain 
by maintaining the one that gives 
the biggest problem." 
More to come? "A number of us 

question," he adds, "whether the 
$250 million is the down payment 
or the final price." What he means is 
that Lockheed may have to come 
back for more Federally insured 
loans, and the Government would 
he in the position of further subsidi-
zing inefficiency. 

This executive also asks: By insur-
ing the loan, "isn't it logical to con-
clude the Government will be sure it 
will get its money back by giving 
Lockheed more business than it de-
serves?" He's worried that the loan 
could throw some $2.5 billion busi-
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ness Lockheed's way to maintain a 
10% pre-tax profit. 
Administration panic about the 

economy led to passage of the bill. 
the aerospace executive believes, 
figuring that it was triggered by the 
prospect of another 60,000 persons 
being laid otf. On that point too. 
he's quite vocal: 

"lf the Government is interested 
in keeping 60.000 people employed, 
it would be better to do it by fund-
ing other programs that the Govern-
ment needs rather than the L- I0 I 1 
commercial transport. He cites the 
F- 15 fighter and the Minuteman 3 
ICBM programs. 

But he admits that "what I'm say-
ing is pretty thin soup. Lockheed 
achieved what it sought. It got a 
fifth down and scored a touch-
down." 

Commercial electronics 

Supermarkets shopping 

for electronic checkout 

Aller more than a decade of trying. 
supermarkets and their suppliers 
have taken the first step toward 
automating inventory and checkout 
computers by proposing a universal 
product code. A committee of top 
executives, representing grocery 
manufacturers, wholesalers, and re-
tailers. has recommended that the 
industry accept a 10-digit coding 
system designed by McKinsey & 
Co.. New York consulting firm. after 
an analysis of supermarket needs. 

This move opens the way toward 
developing a code or symbol tech-
nology and eventually a booming 
market in automated checkout 
equipment. including in-store 
minicomputers. says Thomas W. 
Wilson. Jr., who headed the code 
system study. The present plan calls 
(or supermarket suppliers to foot 
the bill for marking their products 
with some type of machine- and hu-
man-readable alphanumeric code. 
The committee stopped short of 

recommending a specific optical or 
magnetic technique. and instead 
outlined guides for manufacturers 
to develop and evaluate systems. 
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According to the present timetable, 
in-store tests of advanced checkout 
stands and scanning equipment will 
begin next year. but final symbol se-
lection and supplier conversion to 
the system will not begin until early 
1973. But whatever symbol tech-
nique is finally chosen, it will be the 
only code is used. Agreement on 
any one approach will depend 
partly on its availability to any and 
all hardware manufacturers. 

Consequently, a score or more 
electronics firms are already getting 
into the supermarket checkout line, 
including RCA, IBM, Varian, Sweda, 
1RW, Hughes, and Europeans Anker 
and Zellwinger. The first oper-
ational systems are not expected un-
til late 1973, but the eventual mar-
ket could reach a billion dollars, 
McKinsey predicts. Meanwhile, the 
grocery industry leaders are moving 
cautiously. 

"By first developing guidelines, 
considerable time will be saved. The 
guidelines are based on economic 
analyses of the user's need. thus 
leaving system design to those best 
qualified," says R.B. Gookin, chair-
man of the product code committee 
and president of H.J. Heinz Co. 
The checkout stand envisioned in 

McKinsey's study could be a 
counter-level scanner hooked to a 
cash register to ring up the individ-
ual sale and to a minicomputer, to 
pull out the selling price and record 
the transaction— though a small 
store might just have the clerk enter 
the data by keyboard. 

Manufacturers interested in join-
ing the competition will find the sys-
tem guidelines rugged. For ex-
ample. the committee insists on an 
omnidirectional binary symbol un-
less either a 30% reduction in 
checker labor can be proved or 
equipment costs are low enough to 
yield a comparable return on the in-
vestment. which could be $ 120.000 
l'or the average store. In addition. 
the system and symbol design must 
be capable of detecting a no-read 
99.99% of the time and allow for the 
statistical possibility of simulta-
neously scanning two packages at 
speeds of up to 100 inches per sec-
ond. Also, accuracy of scan and read 
must be 99.99%, or better. 

Space electronics 

Color TV camera shines in 

spectacular Apollo mission 

Star performer on the Apollo 15 
mission was the color TV camera 
and transmitter on the Lunar Rover, 
which worked even better than 
NASA had expected. 
The color camera mounted on the 

rover was built by RCA's Astro-elec-
tronics division, and the lunar com-
munications relay unit, also on the 
rover vehicle, came from RCA'S 

Communications System division. 
Design of the camera, which used a 
silicon target image intensifier, is 
based on the CBS Laboratories' color 
TV approach involving a field-se-
quential color wheel. The camera's 
azimuth, elevation, power, lens 
zoom and iris were controlled from 
the Manned Space Flight Center in 
Houston. 
NASA originally expected that the 

camera signals received by the 85-ft 
earth receiving dishes would be 
snowy, while only the 210-ft an-
tennas would provide clear recep-
tion. But as it turned out, all pic-
tures were clear, with only a slight 
picture breakup experienced at 
times. The signals from the camera 
were transmitted to earth via the ro-
ver's relay unit band through an 
umbrella-shaped 23-dB gain, 38-
inch diameter mesh parabola. 
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A lower-gain (6.5 dB), helical an-
tenna was used for voice and data 
transmission, also on S band, pri-
marily while the rover was moving. 
Vhf was used for transmission be-
tween the astronauts and the rover. 

Since the rover and TV camera 
were independent of the lunar mod-
ule, the remote-controlled camera 
for the first time provided live video 
transmission of the astronauts' 
blast-off from the moon. Plans to 
have live coverage of a solar eclipse 
by the earth on Aug. 6 from the 
moon were scrubbed when a circuit-
breaker in the system kicked out on 
Aug. 4. The fault was apparently in 
the communications system. 
The electronics aboard Apollo 15 

performed well except for the 50-
pound ruby laser altimeter in the 
command service module. Built by 
RCA Aerospace Systems division, 
the device was designed to work 
along with an optical camera built 
by Fairchild Camera's Space and 
Defense Systems division, which 
was used to map the lunar surface, 
and a panoramic camera from Itek 
Corp.'s Optical Systems division. 
The RCA altimeter began malfunc-
tioning after about a day's operation 
and was finally shut off by the astro-
nauts. According to RCA, the failure 
was in the data-handling portion of 
the altimeter system which extracted 
altitude information; the lasing por-
tion continued to operate. 

Companies 

IBM's new feature: 

a sales slowdown 

After a July financial report called 
disappointing even by IBM's man-
agers—the first time in recent 
memory they've used the term—IBM 
would seem to have problems 
enough. But now, after surveying in-
stallations, sales, and releases to de-
livery, Arthur D. Little Inc., the 
Cambridge, Mass., consulting firm, 
estimates that, for the first time in 
two decades the company may have 
fewer large mainframes on-site than 
there were the year before, largely 
because of slow sales of the 370 line. 

This means that customers are giv-
ing up IBM mainframes faster than 
they are taking on new ones. 
What's more, the consultant says 

that IBM's rental customer base, one 
of its greatest assets, may be erod-
ing. It will have to erode for years, 
of course, before the competition 
could cut significantly into its mar-
ket share. But the just announced 
increases of 3% to 8% in lease and 
purchase prices for 360s and 370s 
could hasten this erosion if competi-
tors hold a firm price line. In any 
case, they aren't letting IBM's equip-
ment rest on its laurels. 
A case in point is the 3330 disk 

drive. An 800-megabyte store with a 
packing density that IBM says is 
three times that of present disks, the 
3330 is widely viewed as an incen-
tive to buy 370s: It won't work with 
the 360 and thus can't be retrofitted 
to give the speed and cost advan-
tages that come with its technology. 
Now three or more of IBM's com-
petitors, independent makers of pe-
ripherals, are readying 3330-type 
disk memories and hope to reach 
market by the second quarter of 
1972, or about the time of promised 
first 3330 deliveries. 

IBM management appears to feel 
that it's time to sweeten the 370 pot. 
Already being installed are beefed-
up memory, data communications, 
and general input-output electron-
ics. Users have griped most often 
about the 370 line's lack of ade-
quate data communications. 

Still more is promised. T. Vincent 
Learson, IBM's chairman and chief 
executive officer, is already talking 
about semiconductors that "in the 
near future" would offer 100 to 
10,000 times the 370's present data 
packing density in memory, and 10 
to 100 times the number of gates on 
a chip of a given size. Both appar-
ently would be aimed at increasing 
the 370's price-performance ratio. 

It will have to go up, in the con-
sultant's opinion, as today's users 
are more inclined to "move sidewise 
in the market than to upgrade," a 
Little source says. "They have be-
come quite adept at getting more 
out of existing machines through 
added memory and software modi-
fications, for example. Buying a ma-

chine just because it's bigger isn't 
stylish; comptrollers are seeing to 
that." 

IBM, like other large mainframe 
houses, talks a lot about shipments, 
sales, and backlog. Learson men-
tions that shipments of 370s are 
ahead of those for 360s right after 
introduction—but neglects to add 
perspective on the larger number of 
potential computer customers now. 
Also many firms, IBM included, now 
must hold machines in inventory 
because of tight money. 

Education 

Hard times improving 

training aids outlook 

Personnel cuts during the last 18 
months of recession have made a 
silver lining for the industrial seg-
ment of educational electronics. 
While school sales have been so-so, 
industrial business has begun to 
perk up because in order to get 
more out of trimmed-down staffs or 
to prepare engineers and salesmen 
for entering new markets, com-
panies have put a premium on edu-
cation. 

This trend was apparent at the re-
cent Education and Training Equip-
ment Exposition, sponsored by the 
American Management Associ-
ation, where a dizzying array of 
audio-visual gear vied for industrial 
education dollars. While interest in 
video cartridge and cassette players 
remained high, competition from 
less costly film projectors was vigor-
ous. A. B. Dick of Chicago and Re-
tention Communication Systems 
Inc. and North American Philips 
Corp., both of New York, showed 
super-8 cartridge or cassette individ-
ual instruction projectors. These do 
not have to be attached to TV sets, 
and sell for $ 190 to $375 without 
software, compared to $800 and 
over for industrial training version 
of video tape recorders and the 
CBS/Motorola electronic video 
recording unit. 

"Video cassettes have not stopped 
us," says Dennis Zigmunt, market-
ing project manager for A. B. Dick. 
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Storage isn't new. Portables aren't 
either. But storage in a portable 

oscilloscope certainly is. Now, 

they're together for the first time 

in the new TEKTRONIX portable 

434 Storage Oscilloscope. It's 
virtually two instruments in one, 

offering you all the advantages 

of bistable split-screen storage, 

plus those of a portaole oscillo-
scope with a conventional CRT. 

How often have you had difficulty 

making measurements in applica-

tions where signals are single 

event or low rep rate, aperiodic 
or random? Storage provides you 

with an easy solution to many of 
these measurements. And, the 

portable 434 solves the problem 

of gett ng storage to :he appli-
cation. 

To save your time, operating the 

434 in a storage mode is as 
simple as pushing a front panel 

control. You just set the 434 to 
store a single sweep. When the 

event occurs, it's storea at writ-

NEXT TRIP 
take one 
with you 
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Idlii 
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7:6 
• SPLIT-SCREEN STORAGE 

II 25 MHz DUAL TRACE 

Ill 1 mV/DIV AT 16 MHz 

" 20-3/4 LB 

ing rates up to 400 cm/ms and 

retained in a continuous view 

mode for as long as four hours. 

The bright, high-contrast display 

is clearly discernible even when 

you make the measurement in 

high ambient light. Another 434 

feature you'll like is the CRT's 

high resistance to burns. It re-

quires no more care than you 

give a conventional CRT. 

The companion model 432 is a 
nonstorage model of the 434. 

Otherwise they're identical. Cabi-

net height is only 5-3/4 inches 

and rack height is 5-1/4 inches. 

Even so, there's room for a big 

8 x 10-cm CRT. Bandwidth to 25 

MHz, and sweep rates to 20 ns/div 

cover a wide spectrum of mea-

surement needs. Deflection fac-

tors extenc to 1 mV/div dual trace 

and are read out by lighted knob 

skirts even when you use the in-

cluded 10X probes. Carrying weight 

is a very reasonable 20-3/4 pounds. 

Before selecting your next port-
able, you'll want to see what's 

really new. Your field engineer 

will arrange a demo of the 432 
and 434 at your convenience. 

Prices are: 432 Oscilloscope, 

$1585. 434 Storage Oscilloscope, 

$2150. U.S. Sales Prices FOB 

Beaverton, Oregon. 

TEKTRDrSJIX® 
mumfflii committed to 

technical excellence 

See These New Products At WESCON 
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"In fact, some industrial accounts 
got tired of waiting for video players 
and brought super-8 to keep up with 
their needs." 

Equitable Life Assurance has 
throttled back on its intention to 
buy 200 EVR players and, though it 
will equip its 12 or so field offices, it 
will make another evaluation before 
deciding on what training displays 
to put into its 200 agencies. 

Dr. Philip Lewis. President of In-
structional Dynamics Inc., Chicago, 
says, "Audio-visual in the classic 
sense is dead. At one point 100 
'teaching mediums' appeared. but 
there was no instructional software 
to support them. Now the key point 
is instructional packaging—putting 
hardware, software, and computer-
aided instruction programing into a 
single system." 

Consumer electronics 

TV makers ask for 

component standards 

Now that television manufacturers 
are meeting the third-stage TV radi-
ation emission standard, which lim-
its the allowable emission of sets 
during component or circuit fail-
ures, they are asking the Bureau of 
Radiological Health to go a step fur-
ther. They want the Bureau to write 
performance standards for individ-
ual components to prevent the use 
of inferior replacement parts that 
would degrade sets. 
"Assuming a worst-case' analysis 

for a given receiver could be traced 
to a specific component, we could 
protect public health by coming up 
with certain minimum criteria for 
that component," says Robert Elder, 
head of the bureau's division of 
Electronic Products. "I think our 
first step will be to go after rectifiers 
and shunt regulators. Federally en-
forced performance standards for 
rectifiers and shunt regulators are 
the only way we can protect good 
manufacturers from some other 
manufacturer who makes an electri-
cally similar, but unshielded, tube," 
he continues. 
The critical third-stage regu-

lations differ from the second stage 
in requiring TV receivers to meet the 
Federal emission standard under 
"conditions identical to those which 
result from that component or cir-
cuit failure which maximizes X-
radiation emissions." The earlier cri-
teria, now incorporated into the 
third stage, require that TV receivers 
emit no more than 0.5 milliroentgen 
per hour, measured 5 centimeters 
from a set with all user and all ser-
vice controls adjusted to maximize 
radiation. 

Elder has won manufacturers 
over with his power to recommend 
exemptions to the stringent report-
ing and record-keeping require-
ments of the 1968 Radiation Con-
trol for Health and Safety Act. 
Current guidelines for exemption 
require maximum operating poten-
tial. under worst case analysis, not 
to exceed 20 kilovolts, with a max-
imum picture tube emission of 0.1 
mR/hr and no more than 0.5 mR/hr 
from rectifiers and shunt regulators. 

Manufacturers are now volun-
tarily submitting TV receivers to the 
bureau so that Elder's staff can de-
termine compliance with the third-
stage standards that went into effect 
June 1. The bureau will be doing a 
chassis-by-chassis analysis of cir-
cuits to pinpoint components that 
may be vulnerable to standard set-
ting—with an eye toward eventually 
basing exemptions not only on the 
20-kv guideline, but also on circui-
try. 

Computers 

DEC's new minicomputers 

buck the nudity fashion 

Probably it was an ancient Egyptian 
who first said that "naked women 
aren't nearly as much fun to look at 
as those with a few clothes on." The 
Digital Equipment Corp., Maynard, 
Mass., takes the same attitude with 
its introduction at Wescon of its not-
so-naked PDP- 11/05 and PDP-8/M 
computers. It's hoped that the new 
machines will drastically heat up 
competition in this new submarket. 
The machines are DEC's answer to 

the recent trend towards selling 
users "only the parts of the com-
puter they need." This allows users 
to assemble machines to suit their 
individual needs, thus saving them 
money. But DEC doesn't think it 
works out that way. 
Wayne Furman, PDP-81 original 

equipment manufacturer marketing 
manager, feels that OEMs will swing 
to what could be called the "hot 
pants" mini becaue of what he calls 
hidden overhead in the stripped-
down approach. "Power supply de-
sign and construction, engineering 
time, overall responsibility for per-
formance all will add to the price of 
the Naked Mini's. The PDP-8M (and 
the PDP-11/05) has 4.096 words of 
core memory to start, and that's ex-
pandable, plus a complete power 
supply and packaging. In addition. 
there's a year's warranty on all mod-
ules and a month's on labor," he 
says. 

Together. The new machines are 
software-compatible with their 
larger line-mates, and DEC spokes-
men expect much of the software to 
be written on these larger machines. 

But the price is unusually low for 
a DEC product, and is in fact notice 
of a new discount schedule designed 
to affect the industry-wide sag in 
OEM sales. In lots of 200, PDP-8/M's 
cost about $2,200 versus a one-shot 
price of $3,690. By comparison, 
Computer Automation Inc.'s well-
known Naked Mini in similar quan-
tities sells for about $ 1,800 and is an 
8-bit machine. If the user needs 16 
bits, the PDP-11/05 sells for less than 
$3,000 on the same discount sched-
ule. 

Getting the price down, says Fur-
man, has been a matter of "design-
ing the iron out." For example, the 
PDP-8/M weighs only 35 pounds 
versus about 95 for standard 8-series 
computers. The reduction was ac-
complished by using a smaller 
power supply, a smaller and lighter 
package, and by removing the 
programer's console, which DEC en-
gineers don't expect will be used in 
most of the machine's OEM appli-
cations. 
And though DEC doesn't put a 

figure on it, one of its larger cost 
savers is the PDP-8/M's use of parts 
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Distributor 

Stocking Locations 

Arizona: Hamrhon, Phoenix 
(6021 269-1191 

California: Hamilton. 
Mountain Vow 14151 961-7000 
Hamilton, C6Iver CIly 
(2131 870-7171 
Hamilton, San Diego 
17141 279-2421 
Hamilton, ( ulcer C sty 
12111 836-7211C 
Compar, Burlingame 
(4151 347-5411 

Colorado: Intermark 
Elertronir s Dower 
1303) 936-8284 

Florida: Hamilton, Hollywood 
(3051 925-54111 

Illinois: Hamilton. 
Sr hiller Park (( Imago) 
1312) 678-6110 

Kansas: Hamilton, 
Prairie Village ( Kansas CO, 
(913) 362-32511 

Massachusetts: E'er !Mal 
Supply, Cambridge 
(617: 491-3100 

Michigan: Itarndlon, Derma 
13131 53840110 

Minnesota, Hamilton, 
Minneapolis 1612, 920-5866 

Maryland: Hamilton, Hanover 
1Ballimorel ( Mt 796.row 

Missouri: Hamilton, 
Hazelwood (St Louis, 
(314) 731-1144 

New Jersey, Hamilton, 
Cherry Hill 16(91 662-9137 
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12011 239-08MI 
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Texas: Hamilton, Dallas 
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Canada: Prelt [ let Minns. 
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Representatives 
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Florida: Hanson Assoc rates, 
Melbourne 1105, 727-7474 
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New lemey: P A L. 
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(2011 461-6111 
Thomas Assist tales. 
Haddonfield 160/1 854-M11 

New Mexico, Lim Min. 
Marketing. Albuquerque 
15051 265-7817 

New York: P A Component , 
Greensale r5lti 4F14 

COTtlp.IT. 

Comp., Cil ens 1. 
Comp,. (armor( 
Comp, Endwell 1601 

Ohio: Compar, 
FdlIVIVW Park (2161 111.4 
Com)i.', Dayton 1St I, 890 92., 

,,,,, Carter Assor'ales, 
Garland 12141 276-7151 
Washington: Conine, 
Kirkland 12021 8-2.4191 

Canada: Cantror its, Montreal 
15141 733-0749 
Canlronirs. Omar. 
I411d 61h-8111 

International 

Representatives 

& Distributors 

Japan: Eler In, Marketing Corp, 
Tokyo 159-4521 

Germany: Omni Ray CmbH, 
Muni( h :0811, 513-2039 
Omni Ray Crribil, 
Breyell 1021511 1261 
Holland: Klaasing fler rois,. 
Amsterdam 9284s4 or 928445 

Sweden: Stenhardl 
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Switzerland: Dinms AC 
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and modules from the 8-series as-
sembly line. This way the firm 
boosts parts cost leverage for the en-
tire family, as well as cutting costs 
on the new machine. 

PDP- II group manager Andrew 
Knowles, says that most of the same 
cost reduction techniques used on 
the smaller PDP-8/M were used on 
the new il. The PDP- 11/05 retains 
the programer's console since it's 
aimed at higher-level applications, 
but it has replaced its miniature 
bulbs with light-emitting diodes, 
doing away with one of the biggest 
downtime features in any computer. 
Though program-compatible with 

other I Is, the new machine will run 
a little slower to keep power dissipa-
tion, and thus power supply size 
down. Also, part of the new ma-
chine's central processor has been 
redesigned to act as a serial inter-
face with a baud rate capability of 
from about 100 baud (teletype rate) 
to more than 4,800 baud. 

Communications 

U.S. hails arc-of-service 

agreement on satellites 

U.S. delegates to the World Admin-
istrative Radio Conference are con-
fident that acceptance of their arc-
of-service proposal was the single 
most important action taken at the 
Geneva meeting. It will preclude 
nations not ready to launch geo-
stationary satellites from laying 
claim to orbital space that would lie 
fallow, they point out. 
Under the plan, the idea of orbi-

tal slots disappears. Instead, nations 
that plan to launch synchronous 
satellites must provide the Inter-
national Telecommunications 
Union with information about the 
power, frequency, and the width of 
arc that would be visible from 
ground stations pointed at an angle 
of no less than 10 from the horizon 
(this is the span called the arc of vi-
sion). In filing its application with 
the union. the nation must also state 
the parameters of the orbital arc 
that could serve all the points it 
plans to interconnect. And if the 

arcs of vision and service differ at 
all, the country must explain just 
why this is so. 
To prevent nations from claiming 

arcs they do not plan to use, the 
draft treaty states that the first na-
tion to launch a satellite in a par-
ticular orbital arc has the first claim 
on the arc. 

If another nation then decides to 
launch a satellite that could inter-
fere, "the monkey's on the latest 
corner's back," says Donald Jansky, 
the engineer for the White House 
Office of Telecommunications Pol-
icy who developed the arc-of-service 
concept. 

It' nations plan to launch satellites 
that would add more than 2% inter-
ference to an existing satellite sys-
tem's total noise budget. Jansky 
says, "a flag is raised. It doesn't mean 
you have a problem. it just means 
you may have a problem." At this 
point, detailed interference calcu-
lations will be made, and if inter-
ference seems likely to be harmful 
the nation proposing the new satel-
lite must take the first step to reduce 
interference by changing its pro-
posed orbits, changing the polariza-
tion of its space to earth beams, or 
adding spot beams. If the proposer 
fails to come up with a solution to 
the interference, it may then nego-
tiate with the owner of the existing 
satellite to come to its aid—such as 
by moving the existing satellite. 

Instruments 

New head helps double 

tape recording time 

For years makers of instrumentation 
recorders have tried to squeeze 
more and more bandwidth onto 
tapes without increasing speeds. But 
with each improvement their job 
has become harder, and not since 
the early 1960s—when they nearly 
doubled bandwidth- have they 
taken a really big step forward. Now 
Bell & Howell's Instruments divi-
sion has done just that by adding a 
capability to its vR-3700B magnetic 
tape recorder/reproducer that 
makes possible a 2- megahertz band-

width at 60 inches a second. Engi-
neers at the Pasadena, Calif. divi-
sion, part of the Electronics and 
Instruments Group, maintain that 
this advance doubles the recording 
time of the typical tape reel because 
frequencies this high before were 
possible only at 120 in./s. 
New head. Chief credit for the big 

jump goes to a newly designed 
record/reproduce head for the year-
old vR-3700B, says Richard Canzo-
neri, the division's chief engineer for 
development. Other important fac-
tors he notes are the design of the 
machine's transport to minimize 
dynamic flutter and skew, and the 
availability of magnetic tape that 
accepts 2 MHz at 60 in./s. 

Bell & Howell engineers are re-
luctant to divulge details of the 
record/reproduce head design. 
However. Canzoneri says that one 
of the key advances is that the gap 
between head and tape has to be 
one-half to one-third of the 
wavelength being recorded, or as 
little as 10 microinches. Just how 
that miniscule gap is maintained is 
proprietary, but Canzoneri will say 
that ferrite-core, hardtipped heads 
that the division makes are used. 
The head's flatness has to be 

within a tenth of a wavelength of 
light, and surface finish has to be in 
the neighborhood of 1 microinch. 
Roger Mersing, a project engineer, 
puts those tolerances and the gap 
between the heads and the tape in 
perspective when he says that a typ-
ical dust particle is 40 microinches. 

Jon Wells, manager of develop-
ment engineering for tape recorders, 
adds that precise mechanical toler-
ances in the vR-3700B's transport 
and its advanced capstan servo also 
help, contributing to low flutter 
(0.12% at 120 ips) and low time base 
error (0.5 microsecond) in the trans-
port. 
A bonus of the record/reproduce 

heads' flatness and surface finish is 
longer life; Bell & Howell will guar-
antee 5,000 hours versus the more 
usual 3,000 hours. Adding the 2-
Mhz, 60-in./s feature to the VR-

370013. which came out originally 
with a 2-MHz bandwidth at 120 in./s 
will mean a 10% to 15% increase in 
the machine's $30,000 price. 
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A si lecase of putting 
12 ar of thyristor know-how 

in a su ase. 

It's Elementary. 
We offer plastic SCRs at competitive prices for those who don't 
require the optimum environmental protection of our hermetically 
sealed metal packages. In either case, there's the same Unitrode 
high quality inside. The kind you expect from a company that makes 
thyristors a major part of its effort ... not just a sideline. Our 
expanding line of SCRs offers a wide range of choices for easy 
interchangeability in literally hundreds of applications, including 
lamp and relay driving, or as sensors in pulse generators, tuning 
circuits, motor controls and process controllers. We can build an 
even more convincing case for these I PI 00-IP104 series industrial 
SCRs when you request complete specs, pricing and samples. 
For fast action, call Sales Engineering collect at (617) 926-0404 
Unitrode Corporation, 580 Pleasant St., 
Watertown, Mass. 02172 

minnIUNITRODEQuality takes the worry out of paying less. 

Unitrode Corporation, Inquiry Processing Dept. 9C, 

37 Newbury St., Boston, Mass. 02116 

E Please send me two free samples of IP100 Series plastic SCRs in 

[1 30V, ri 60V, [1] 100V, E 150V, 200V models. 

NAME TITLE  

COMPANY  

ADDRESS  

CITY STATE ZIP  
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A couple of things 
you ought to know 
about Boeing's 
custom hybrid circuits. 

1. High quality. 
2. High quantity. 

Thin film hybtid circuit 

I tekk 1,/ri cde torah-lit substrdte 

zfP The quality and reliability 
results from more than 10 
years' experience creating 
electronic parts and systems for 
demanding aerospace programs. 
Some $600 million worth of 
electronic products thus far. 

The quantity is possible 
because of our extensive 
facilities and manpower 
resources. Consider our delivery 
capability. We can make 
hybrid microcircuits to your 
specifications and production 
rate using the technologies 
shown above. 

We're organized to respond 
quickly and efficiently. 
Our 700-man team has all the 
engineering, manufacturing, 
OC, contract arid sales specialists 
needed to give you direct service. 
They're backed by u company 
that has the unique ability to 
custom design your microcircuitry 
and to select the technology 
that is right for your 
custom requirements. 

Thick film resisex 

Prices? Very competitive. Yet 
you get the same excellent 
product performance, quality 
control and schedule control for 
which Boeing is famous. 

Contact us for more 
information. Call Herb Broadwell 
at 206-773-6116. Or write him 
at P.O. Box 3999, Seattle, 
Washington 98124. 
We can do a lot for you. 

geirerelA'VC 
ELEC7-41P0A6OW 
euzzrzirtices-
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Family polirait. 
Take a good look at one of America's first 

families— the Mallory family of aluminum elec-
trolytic capacitors. And you'll see quality, experi-

ence and dependability. 

THE FP. "Pop" has been around quite 
ay. hile and is still going strong. It's got a twist 

mount, solder lug terminals, —30 to + 85'C tem-

perature range, 80 to 60,000 mfd capacitances 

and voltages from 3 to 475 VDC. 

THE TC. "Mom's" got temperature 

ranges of —40 to 4 85°C, —30 to 4- 85°C and 
—20 to +65°C; capacitances of 5 to 3,000 mfd; 

and voltages from 50 to 500 % DC. 

THE TCW has axial leads and all-welded 

construction. It operates from —40 to +85 C, in 
capacitances from 2 to 20,000 mfd and voltages 

from 3 to 450 VDC. 

MALLORY 

THE TT is a miniature axial lead capacitor 

with beautiful performance from —40 to + 85'C. 
The TT goes from 1 to 4600 mfd, in voltages 

from 3 to 150 VDC. 

THE MTA has axial leads and all-melded 
construction—in a good-looking molded plastic 

case. It operates in a range from —30 to + 85"C, 
mith 3 to 4500 mfd capacitances and voltages 

from 3 to 100 %M('. 

THE M I N is the latest addition to our 

aluminum electroly tic, molded-plastic-case family. 
It's all-melded, ith a single-ended vertical mount. 
And has an operating range of —30 to + 85'C. 
capacitances from 5 to 1400 mfd and voltages 

from 3 to 100 VDC. 

Take the time to meet a great family. Write 
for our Family Portrait Bulletin. Or see your 

authorized Mallory distributor. 

MALLORY CAPACITOR COMPANY 
a datlea.a of P. R. MALLORY R.. CO. INC. 

3021) E. Washing...a St.. Indianapolis, Indiana 40200; Telephone: 317-036-5353 

Electrical and electronic component£ • sequence t mers • metallurgical products • batteries 
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Bell & Howell & 
The Light Fantastic 
It tips the scale at around seventy pounds. So you can take it anywhere. That's the light part. 

Now the fantastic. It's a high performance, seven speed, seven channel recorder/reproducer that 
comes in for a bit over $1k a channel. 

It's the CPR-4000. Designed by the boys in the back to placate the sales engineers. "Give us a 
mag tape system with practically everything, for practically nothing," they begged. And the boys in 
the back did pretty well. 

From the top, the seven speeds are electrically selectable ( 15/16 through 60 ips). It takes 1/2" tape 
on 8" reels. 

The heads have an edge track voice channel and don't require a touch worth of alignment or 
adjustment after first installation. In fact, those heads are so darn good, we'll guarantee you 1,000 
hours of head life. 

Dual capstans keep the tape away from any motion disturbances, give minimum flutter, constant tape 
tension and a uniform head to tape contact. It doesn't have any solenoid actuated pinch rollers like 
you normally find around. So that cuts down power consumption and gives you more precise tape 
guidance and better short wavelength recording. 

But probably the best feature is an automatic load, automatic feed option. Not only is that faster, 
it cuts out the mess ups and wipe outs. 

And of course, the CPR-4000 has 
the latest in IC circuitry, is all 
modular, has solid state plug-in 
record/reproduce amplifiers, 
comes direct or FM and is just the 
nice new ticket for over a hundred 
lab, mobile or remote facility 
applications. 

The light fantastic. You can get 
one now. (The specs don't take 
that long, though.) Just write 
Bell & Howell, Instruments Division, 
360 Sierra Madre Villa, 
Pasadena, California 91109. 

111STRUMEMS ouvusion 

BELL E, HOWELL 

.t) Copyright 1971 Bell & Howell 
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Washington Newsletter 

August 16, 1971 

Bailout No. 2: 

Pentagon buys 

Hamilton Watch 

In the sound and fury that surrounded the precedent-setting $250 million 
U.S. loan guarantee to Lockheed Aircraft (see p. 36), hardly anyone 
noticed the Defense Department's move to purchase outright another con-
tractor: Hamilton Watch Co., Lancaster, Pa., maker of electromechanical 
military ordnance fuzes. Though subject to the same pressures as other 
makers of point detonating devices—rising competition from electronic 
proximity fuzes and a declining market reflecting U.S. withdrawal from 
Southeast Asia—Hamilton is being rescued by the Pentagon because it is 
the last fully integrated watchmaker in the U.S. able to turn out precision 
timing device parts vital to the country's industrial base. Other electro-
mechanical fuze manufacturers, who include many electronics companies, 
buy these abroad, primarily in Switzerland. 
The Pentagon paid $2 million for Hamilton's production equipment, 

and took a $40,000 lease option on the plant preparatory to turning it 
into a Government-owned, contractor-operated facility. Additionally, 
stiffer application of "Buy American" procurement regulations requiring 
use of U.S.-made parts in military aircraft clocks, fuzes, and safe-arming 
devices will be made to help Hamilton—but is also likely to benefit the 
competition since U.S. electronic fuzemakers have used "homemade" 
parts from the start. 

FCC proposals Washington attorneys are advising their cable television clients they are 
for CATV seen not yet out of the political woods despite Federal Communications 

Commission Chairman Dean Burch's ability to get a 6-1 vote favorable to 
open to ambush ... CATV development (see p. 109) Burch's uncommon compromise—a 55-

page "letter of intent" to Congress on commission plans for CATV, 
instead of a report and order—is seen by some lawyers as jeopardizing 
the FCC's status as an independent regulatory body. Others say it merely 
demonstrates Burch's ability, as a good politician, to recognize the 
realities of life. 
Communications legal special:sts are agreed on one point, however: 

new CATV rules still being drafted will not be effective before March 1, 
1972, "making them 'fair game for Congressional and perhaps Presidential 
sniping," as one major law firm put it. CATV operators were warned, 
"The road between the adoption of the new rules and their effective date 
is alive with ambush opportunities." Cautioned another attorney, "Oper-
ators can't afford to fumble around now. They may be on the scoreboard, 
but they've yet to win the ball game." 

... but its standards Electronic equipment makers are pleased with the FCC's approach to 

aims are raised 
developing technical standards both because of its simplicity and because 

p  of the commission's request for industry help. Unlike over-the-air broad-
by technologists cast standards for types of equipment and transmission performance, 

the FCC thrust on CATV will be based on a minimum performance 
standard for the signal received at the subscriber's terminal. Moreover, 
Chairman Burch says he will "call on various technical industries for 
advice and consultation," adding that he plans "soon to announce for-
mation of a task force of experts to advise us in designated areas." 
New systems will be required to have a two-way capability, whether or 

not it is to be used initially. That service will be the last of four channel 
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classes recommended by the FCC, with Class 1 for bandwidths used to 
carry standard TV signals, Class 2 for cable-originated programs, and 
Class 3 for miscellaneous non-TV services such as printed material. It 
was because standards for the different services will vary, explains Burch, 
that the FCC set up four classes. 

Opposition to DOD 

$21 billion bill 

softens in Senate 

Clinic/doctor 

communications links 

to be studied 

Brooks pressures 

FAA for collision 

avoidance decision 

Problems still lie ahead for the Pentagon's fiscal 1972 procurement bill 
when Congress reconvenes in September. But the Senate Armed Services 
Conunitte has approved a bill very close to that already passed by the 
buse—$21 billion as against $21.1 billion—and this indicates that the 
difficulties will be far less severe than a year ago, at the height of the 
Southeast Asia withdrawal controversy. The Congressional versions com-
pare with a $22.2 billion Pentagon request for research, development, and 
procurement. 
The Senate, like the House, restored $806.1 million for 48 of the Navy's 

F-14A fleet defense fighters to be built by Grumman, although the upper 
chamber is requiring a guarantee that the money will buy all 48 planes 
or the contract must be cancelled. Other differences are relatively minor. 
Nevertheless, the Senate version must still go to the floor for a vote, and 
opponents are expected to propose major cuts at that time. 

Communications links between remote clinics and resource physician 
groups—called "telemedicine"—will move a step nearer implementation 
now that systems studies funded by "out-and-out grants" have been 
promised by Health Services and Mental Health Administration officials. 
Their interest was aroused by a report from the National Academy of 
Engineering's Committee on Telecommunications, which recommended 
a one-year study that would model various telemedicine systems and 
would determine such parameters as the level of skill required of 
physician-assistants, and the kind of equipment needed by remote clinics. 
The most likely candidate for the $300,000 to $400,000 involved is NAE's 
own committee on the interplay of engineering with biology and medi-
cine, which recently recommended a telemedicine system to NASA's 
Office of Technology Utilization. 

The House subcommittee on Government activities, chaired by Rep. Jack 
Brooks (D., Tex.) is leaning hard on the Federal Aviation Administration 
to adopt a standard for collision avoidance systems. And Brooks' latest 
hearing on the matter gave RCA the opportunity to make a high-powered 
presentation of its asynchronous Secant-B system [Electronics, April 13, 
1970, p. 46], which it claims is cheaper and more reliable than time 
frequency synchronization systems such as McDonnell Douglas' Eros 
now used by the Navy. 
RCA's hard sell is widely interpreted as panic on the part of the com-

pany, which recognizes it must persuade the FAA to adopt a transponder-
oriented system standard now or be edged out of the market. And it will 
be an uphill battle. For while the FAA has not fixed a date for its decision 
on CAS standards, it has budgeted $29.5 million for time frequency 
ground stations over the next 10 years. The Air Transport Association 
has gone on record as supporting the time frequency approach, and 
the Air Line Pilots Association is urging early adoption of a standard—a 
position that also favors time frequency. 
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We pack more performance 
into less space 

and save you up to 50ç on your dollar. 
Amphenol's new 303 Series MINIform coaxial switch 
line is the answer to today's biggest component 
problem: Getting higher performance, using less 
space at the lowest possible cost. 

High performance we have. From 0 to 1.0 GHz, 
the MINIform switches handle up to 150 watts CW, 
maintain maximum VSWR of only 1.1:1, 80 dB mini-
mum crosstalk attenuation and 0.1 dB insertion 
loss. Maximum VSWR over the 1.1 through 3.0 GHz 
range is only 1.2:1 with power handling capabilities 
up to 70 watts CW. 

True to their name, MINIform switches weigh 
only 1.2 ounces and occupy less than 1/2 cubic 
inch of precious space. 
Three popular termination styles are available: 

SMA connectors, Amphencl SUB-Minax 27 Series 
connectors and pc contacts for solder or solderless 
wrap terminations. 
To find out more about MINIform and how it can 

cut your switch costs in halt, write to Amphenol 
RF Division, Bunker Ramo Corporation, 33 East 
Franklin Street, Danbury, Connecticut 06810. 

(131... MK ER 
RANO AMPHENOL 
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When the Atlas was retired as an ICBM 
it was the beginning of a new career. 

To make a rocket fly, you really 
have to find out how to do three 
basic things. 

Find a way to guide it. Find a 
way to hold it together as it flies. 
And find a way to keep down its 
weight, so it carries more than 
itself. 

Finding away to solve all that 
was, to say the least, one big 
problem. We know. 
We build the Atlas rocket. 
First, how do you steer a 

rocket? 
We invented a new way. We 

made the main engines do two 
things at once: besides push-
ing the rocket up, the engines 
swivel on their axes and control 
flight. 
The effect is like this: balance 

a baseball bat upright in the 
palm of your hand. To keep it 

What steers the rocket? 

stable, your hand is constantly 
correcting for the motion of the 
bat. 
The engines do about the 

same thing for the rocket. 
How do you build a structure 

strong enough to withstand the 
pressure of leaving the atmos-
phere? 

Until Atlas, the hardest mate-
rial around was boiler plate. 
We developed another idea. 

Roll steel so thin that it almost 
reaches its breaking point. This 
steel will take four times the 
pressure per square inch of or-
dinary steel, but will not take 
an ounce more stress. 

This thin steel, thin as a dime, 
became the outer skin of the 
Atlas. It reduced weight. It also 
let us do one other important 
thing. 

It let us design a fuel tank like 
a balloon, so the fuel not only 
provided power but also held 
the tank rigid, and reduced 
structural weight even more. 

In 1954, after all this work 
by our Convair Aerospace Divi-
sion, we began to develop the 
Atlas under government con-
tract. 

In 1957, the first Atlas flew. 
It was ready for mass produc-

tion as our first ICBM. Happily, 
Atlas was never called on to 

What do you do with a rocket to make 
it boost increasingly heavy payloads? 

_ 

Since a rocket is enormously heavy, 
how do you manage to carry any 
payload? 
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carry out this mission. 
But as new requirements de-

veloped, the booster was modi-
fied to handle them. 
To date, Atlas has fulfilled 

dozens of different missions for 
NASA and the U.S. Air Force. 
So far, Atlas has been launched 
more than 390 times. 
These launchings include put-

ting the first American into or-
bit; boosting our first unmanned 
payload to the moon; sending 
our first orbiting spacecraft 
around the moon; and launch-

ing the first close-up probes of 
Venus and Mars. 

After all this, Atlas is far from 
a museum piece. Through the 
years, the addition of its second-
stage mate, Centaur, has helped 
enlarge Atlas' capabilities. 

In this decade, Atlas-Centaur 
has been selected to send 
probes on their way to Venus, 
Mercury, Mars and Jupiter. 

Recently, Atlas-Centaur 
boosted the first of a series of 

Just how thick does the outer skin of a rocket 
have to be to withstand the pressures of 
leaving the atmosphere? 

Doesn't the fuel tank have to be 
very rigid to hold all its fuel? 

1 

-14 
1T-! TI 

.7.1« 

The boosterAtlas has been modified, up-
graded, and changed through the years 
to handle missions ranging from ICBM 
to communications satellite booster. 

the heaviest, most complex com-
munications satellites ever put 
into orbit: Intelsat IV. It can re-
lay more than five thousand tele-
phone conversations at once, 
greatly expanding world com-
munications. 
When we first began design-

ing the Atlas, we couldn't have 
foreseen all its uses. 

But we designed in the basic 
adaptability that has accounted 
for its varied missions through 
the years. 

The Atlas explains something 
else that's important about us. 
When our people develop new 
technologies to meet a specific 
task, someone else in the com-
pany discovers other uses for 
those same technologies. 

It isn't confined to aerospace. 
It's happening in all sectors 

of our business. Not just in de-
fense work, but in growing com-
mercial markets: shipbuilding, 
telephone systems, electronics 
and natural resources. 

It's productive technology 
that makes us a company that 
keeps making things no one 
ever made before. 

GENERAL DYNAMICS 
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The Gould 4800 helps Battelle-Northwest 
analyze thermal discharges. 

The Gould 4800 high-speed printer is paying 

a big part in the thermal pollution research 
being conducted at Battelle- Northwest. 

Battelle Memorial Institute, established 
over 40 years ago, is a not-for-profit research 
corporation with four major labs and offices 
around the world. Battelle handles many 
projects on a contract basis, with heavy 

emphasis on applied research. 

Projects currently underway at Battel le-
Northwest in Richland, Washington, include 
studies that determine patterns of waste-
water discharges from industrial and muni-

cipal operations and to evaluate their effects 

on surrounding waters. The research tech-
nique, developed by Battelle, consists of 

collecting aerial infrared and tracer dye 
imagery of surface water discharges. 

Data recorded from the infrared imager is 
processed by Battelle's computer system, a 

unique hybrid facility. A Beckman EASE 2133 

analog computer is coupled to a DEC PDP 7 
digital computer. 

The Gould 4800 then prints out isothermal 
plots, density plots, and contour plots. The 

contour plots provide two different views. 
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COMPUTER PRODUCTS 

LEVELS 1 

LEVEL 

1 

TEMP. ( DEL. 

55.99 - 

58.043 - 60.3o 

go ma e, 

Used with a stereoscope, these two views 
provide simulated three-dimensional tem-
perature contours. 

Researchers depend heavily on the Gould 

4800's graphics capabiIities for output of the 
simulation and modeling projects. And even 
with their small computer, they get high 

speed alphanumerics and graphcs. 
The Gould 4800 operates with the hybrid 

system in many other projects at Battelle, 
ranging from physics to social sciences. In 

addition, by means of a time sharing system, 
the 4800 operates simultaneously with an 

Witt. f kEA 

,32 

an} Bow] 
SEL 840 computer for basic math and 

science calculations. 
Battelle's initial investment in the Gould 

4800 was less than the cost of impact printer 
and plotter equipment, and they developed 
their own interfaces and software for it. 

Since the 4800 has few moving parts, as well 

as solid-state electronics, there is also a 
minimum of maintenance and servicing. 

The Gould 4800 high-speed printer. Put it 
to work for you. Write Computer products, 
Brush Division, Gould Inc., 3631 Perkins Ave., 
Cleveland, Ohio 44114. 
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ASK FOR 
NEW EARNINGS REPORTS 

IBM ABC XEROX 

BEST BUYS 
TEXACO 35% 
ATsT 112 14 
RCA 3137/8 

NO STAMPS 
WITH STOCK 
3 URCHASES 

tl V. 
THIS WEEK ONLY 

PORTFOLIO ANALYSIS 

$ 3 95 

10 BUY SELL DECISIONS 

KIN AP 
BLUE 
GAB 

TOOAYS FEATURES 
AVIPEX 18:14 
3JOD CO. 13 5F, 
SEN.F3S. 82 ' 
LOEVVS TH. 18 713 
1.1 11 i t IND. 27'8 

16'4 

52 34 
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By1979, you'll shop for stocks 
in your supermarket. 

The stock exchange is going electronic. 
Millions of dollars are now being invested in computers, terminals and 

electronic components to break today's paper bottleneck. Already, Wall Street is 
the biggest single market for read-out devices. 

By the end of this decade, the securities industry may well be one of the 
biggest single markets for all electronics. 

You'll buy and sell stocks through terminals located not only in 
brokerage houses, but in hotels, restaurants, private offices and even 
supermarkets. So, if the price of sirloin is up, you may still save the day with a 
great buy on IBM common. Just slip your identification card into the terminal 
and buy or sell any stock you want. Each transaction will be verified instantly, 
with your account statement printed out on the spot. 

But helping you increase your portfolio is only one way electronics will 
make life easier in the future. 

The fact is, products of electronics technology will be doing more for us 
tomorrow than electricity does for us today. In business, transportation, 
communications, health care; even housework. 

Who are the master minds masterminding these changes? 
Our readers. 
Among them design, quality, and production engineers in components, 

computers and computer peripheral equipment. 
Every two weeks, Electronics presents them with a complete up-to-the-

minute picture of the state of the technology. Plus all the fast-changing 
developments in their particular fields of interest. Industry-wide and 
world-wide. 

If you want to be a part of the future, speak to the men who 
are working on it today. 

Electronics, a McGraw-Hill market-directed publication. 

Our readers are changing the world. 

Bectrorics 
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New generation business machines benefit from 
General Electric's full-line motor capability 

Electronic technology has put office equipment into a new generation. 

Information handling systems, drive-in banking equipment, copy machines 

and many others all have advanced to the 70's with a new look 

that will continue to change our way of business life. 

General Electric motor technology has grown with these new developments. 

High performance computer drives, tape drives, keypunch drives, 

cooling motors ... all for your new generation of machines. And as your new 

equipment is born, you can depend on General Electric motors to drive it. 

General Electric Company, General Purpose Motor Department, 

Fort Wayne, Indiana. '20-01 

GENERAL ELECTRIC 
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Technical articles  

The crisis of Wescon: changing markets and the recession: p. 58 (cover) 

With exhibits and exhibitors off by nearly half from last year, the big West Coast 
show and convention faces up to the hard task of changing to bring in the new 
breed of customers that companies are seeking. Though many doubt the future of 
the broad, horizontal trade show, Wescon plans to compete with the mushroom-
ing, narrower, user-oriented show. 

Western industry on the diversification road again— is it for real? p. 65 

Heavily aerospace/military-oriented Western companies facing the latest and 
steepest dip in those roller-coaster sales curves, go all out this time to diversify 
through the internal growth and acquisition routes. The question is: have they 
learned that it takes more than superior technology to succeed in a new market or 
product line? 

Wescon technical program: don't look for the state-of-the-art paper: p. 70 

By choice, by chance, Wescon offers its broad, user-oriented mix of sessions; the 
design engineer looking for the latest in technology and new applications of tech-
nology will find the pickings are slim. Emphasis is on testing, manufacturing, and 
applying electronic data processing equipment. 

Sceptre wields power for computer-aided designers, p. 72 

Although unmatched by other programs for handling complex linear and nonlinear 
circuit problems, Sceptre hasn't been widely used because it is complicated and 
consumes a lot of expensive computer time. But now, according to author George 
C. Kenney, new software (along with some practical guidance outlined in the ar-
ticle) permits nonlinear probiem-solving at reasonable cost. 

Bringing out a semiconductor memory's latent talents, p. 82 

Simply by exploiting a natural characteristic of semiconductor flip-flops, authors 
Irving T. Ho and Gerald M. Maley have conceived a way to overcome the volatility 
problem and also get more function out of an IC memory chip. The idea is to force 
the flip-flops to assume a predetermined on-off pattern when power is removed. 
The result: a built-in reloadable control store. 

Capacitive position sensor licks the fringing problem, p. 86 

Strictly electronic position sensors have it all over electromechanical types in terms 
of simplicity and reliability, but they've lacked high accuracy in low-cost versions. 
A new three-terminal capacitive transducer, described by E.V. Hardway, Jr., over-
comes the fringing effects that degraded the acr;uracy of previous devices. 

And in the next issue. . 

C/MOS micropower circuits . . . low current measurement techniques . . . de-
signing digital automatic gain controls . . . setting up an IC screening program. 
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How can Wescon survive 
market fragmentation? 

Wescon management has gradually shifted the show's focus away from 

the designer and towards the user; but as types of users multiply, many 

debate the future of nonspecialized trade shows—even if times improve 

by Robert Henkel, Managing Editor, News 

"Wescon has been hit by the double whammy of 
changing markets and bad business from which it may 
never recover." 
That comment sums up the current crisis of Wescon, 

the big, horizontal Western trade show that has been an 
electronics industries landmark for the past two dec-
ades. It was made, not by a disgruntled exhibitor or 
competitor, but by the chairman of the Wescon execu-
tive committee, Palo Alto consultant Stanley F. Kaisel. 
To many, the outlook is becoming increasingly clear. 

Even when good times re-
turn, a growing number of 
managers predict, the 
broad, general trade shows 
like Wescon will disappear. 
Even if Wescon does sur-
vive its present ordeal—and 
you can find many industry 
leaders who say it may 
not—it will not only be a 
much smaller show than 
Wescons of the past but one 
strikingly different in for-
mat and audience. 
The show's decline this 

year, off by nearly half in 
exhibits and exhibiting 
companies from 1970, al-
ready has triggered a great 
deal of concern and even 
some internal squabbling between the people running 
Wescon and its two sponsors; the Western Electronics 
Manufacturers Association, which started it, and the 6th 
Region of the Institute of Electrical and Electronic 
Engineers. 

There's no doubt that a major cause in the decline of 
Wescon—and the only larger electronics trade show, the 
New York IEEE show—has been bad business condi-
tions. But the root of the problem for the two, and for 
all the remaining horizontal trade shows, goes beyond 
any dip in the economy. 
"Shows like Wescon only reflect what's happening to 

The good old days: Will the crowds ever come back to Wescon? 

the electronics industry—and the industry is fragment-
ing," says Wescon general manager, Don Larson. 
"We're getting to the stage where electronics technology 
and products are used everywhere." So Wescon has to 
do the things that are necessary to bring in the current 
customers of the electronics companies, he says. Exhib-
itors keep telling Wescon, another show official says, 
that "we're not selling all our products to the design en-
gineers anymore." 
While Wescon has demonstrated for years that it can 

bring in the traditional in-
dustry customers—the de-
sign engineers—it hasn't 
demonstrated clearly yet 
that it can bring in the users 
from outside the electronics 
industry. And coming up 
fast to fill that void is the 
specialized or narrow trade 
show, which covers one 
slice of the industry pie or 
caters to one user industry. 

But it's not as if Wescon 
got caught with its pants 
down. Its professional man-
agement, headed by Larson 
since 1950 when it was a 
234-booth show, is regarded 
by everyone as the top 
show staff in the industry. 

As far back as 1964, Wescon was studying the tying in 
of allied user areas to the then existing format of "in-
dustry talking to itself" Wescon had to become more 
user-oriented, a show official said at the time. 
Wescon now plans to move even farther away from 

the traditional technical program than it has already 
done. In the works, too, is a plan to group the exhibits, 
now categorized by hardware, into user sections. Verti-
cal shows will be set up within the Wescon show um-
brella. New application paper categories and seminars 
will support these user exhibit sections. 

Later this year, Wescon will sponsor formal research 
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to identify "realistic and manageable user categories," 
states Ted Shields, Wescon's veteran assistant general 
manager. "Since all of the categories selected can't be 
implemented at the same time, the most viable vertical 
shows will be woven into Wescon one or two at .a time," 
he says, "possibly beginning in Los Angeles next year." 

The numbers game 

There's not much doubt that fewer and fewer exhib-
itors are interested in the broad type of Wescon au-
dience. And there's the question raised about whether 
companies "grow out" of Wescon as they become better 
known and build large sales staffs. One of Wescon's 
problems in trying to sell the show to a large manufac-
turer, such as Hewlett-Packard, is that "their salesmen 
see more West Coast customers in one day than they 
could see at Wescon," says T. J. O'Rourke, president of 
Tymshare in Palo Alto and a WEMA board member. 
"Wescon is doing the best job, by far, of any broad 

trade show, but it's hard to visualize that Wescon could 
be set up in such a way as to attract our types of cus-
tomers," says Wendell B. Sell, president of Hoffman 
Electronics Corp., El Monte, Calif., and former WEMA 
president. "I just don't see the big show—Wescon or 
IEEE—offering us very much." Hoffman's markets are 
the military, education, and consumer fields. Sell sees 
many companies going to Wescon for the prestige and 
appearance: "I don't see us going there just to create an 
image." 
"What we're seeing is a much harder look at the show 

by exhibitors and what the show does for them," says 
Robert M. Ward, manager of corporate development, 
Perkin Elmer Corp., Palo Alto, Calif. and this year's 
chairman of the Wescon board. Another Palo Alto mar-
keting executive agrees, saying "many companies used 
to just write Wescon in their budget and automatically 
go each year." The decision to exhibit was not a 
thoughtful marketing decision. With tighter budgets, 
more and more companies are examining all shows 
more carefully. But companies are "no more rational in 
pulling out of a show than they were when they decided 
to go to a show," says Perkin Elmer's Ward. There are 
still many "who don't know why they're in Wescon." 
The turnout forecast for this year's attendance is a 

grim one. Late in July, 316 companies had signed up for 
548 booths, though late arrivals may boost these figures 
to 335 companies and 580 booths. This is a precipitous 
drop from the 604 companies and 999 booths last year— 
and off by more than half from 1964, when 707 com-
panies exhibited in 1,210 booths. 
Attendance is looking grim, too. One Wescon official 

predicts about 30,000, but the show won't do any offi-
cial forecasting. This number looks overly optimistic to 
some show watchers, who expect the total registration to 
run closer to 25,000. For comparison, 38,111 came last 
year, and attendance peaked at 48,480 in 1968. 
The design engineer who hasn't gone to a Wescon 

technical session in recent years would be surprised at 
the difference between the sessions today and other 
IEEE-sponsored technical conferences, which are tradi-
tionally aimed at bringing the engineer up to date on 
the state of the art by reporting new developments. 

Even engineers who have attended Wescon may not 
fully realize the deliberate evolutionary changes made 
in the sessions over the past six years: the design engi-
neer is not the major target anymore. The sessions' rea-
son for being is to bring in the audience that the exhib-
itor wants to reach. And the design engineer is just a 
part of that audience—and a declining one at that. 
Wescon management's problem is product develop-

ment, points out consultant Kaisel, who formerly 
headed Microwave Electronics Corp., Palo Alto, and 
stayed in the post when it became the Teledyne MEC di-
vision. Kaisel says "Wescon has to develop a new prod-
uct or series of products for our customers [the exhib-
itor]. We're no different than any other business. If 
papers aren't the way to go, then we have to look for 
something else to bring the buyers in." 

But Wescon still believes that the sessions are the best 
avenue to bringing in the right audience. "We're re-
vamping and restyling the sessions to make ourselves 
more relevant," points out a Wescon spokesman. 
Next year, Wescon will even drop the name "techni-

cal program." As part of its plan to group exhibits into 
user sections, sessions will be aimed at supporting the 
user categories. This will mean even more presentations 
in the management, marketing, and applications areas. 

It all started in 1965, when Wescon overhauled its 
technical sessions and adopted the "topic-bound, team-
approach." When Wescon did this, a show official ad-
mits, "we gave up a lot of things—the individual paper 
that deserves to be heard and papers that emphasize 
state-of-the-art and theoretical subjects." He says such pa-
pers can be better covered at specialty conferences, and he 
could have added that big shows like Wescon and IEEE al-
ways have had trouble attracting good papers of this type. 

Since then, Wescon technical sessions, with varying 
degrees of success, have emphasized job-related needs, 
trends, and applications. The IEEE members who make 
up each year's new technical program committee some-
times have difficulty hewing to the Wescon program ap-
proach. It happened this year. The technical committee 
got off to a flying start by selecting 12 engineers repre-
senting 12 groups of the IEEE and appeared to be going 
after sessions and papers in the old way. It took a quick 
meeting with Wescon representatives to set them 
straight. There were still minor differences of opinion. A 
management session thrown out by the IEEE committee 
was restored, and the session it wanted on engineering 
unions was dropped. 
Under this broader approach, technical sessions at-

tendance ran fairly steadily between 5,300 and 5,800 
until last year. Attendance last year plummeted to 
3,680, largely because of the drop in overall attendance. 
But a closer look reveals a potential problem. The per-
centage of registrants who attended the sessions de-
clined from about 12% in 1969 to 10% in 1970. 

Specialized shows—the competition 

Wescon has been wrestling with the growing competi-
tion of specialized trade shows for years and as the situ-
ation gets more critical, the number of suggestions on 
what to do about it grows larger and louder. 

Here are some recent suggestions from some current 
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and former Wescon show exhibitors. 
• "Cut the show in size and run it more times a year 
with each show specializing in such areas as compo-
nents and computers." 
• "I'd be highly in favor of splitting Wescon into four 
specialty shows a year." 
m"Shrink it in size and turn it into a traveling show— 
same show with the same exhibits and exhibitors trav-
eling to three or four locations, perhaps even around the 
country." 
• "Combine Wescon and IEEE as one show in Chicago, 
since the city has excellent facilities and is no more than 
a few hours flying time from anywhere in the country." 
• "Specialized trade shows have a problem getting 
above critical size, so Wescon should try to serve as an 
umbrella over five or six vertical specialized shows." 
"The purchasers of a growing number of electronic 

products are not going to be Fe's, but such people as the 
radiologist, retail credit manager, and perhaps even the 
shoe department manager," says Wescon board chair-
man Ward. "We have to find a way to talk to these 
people. because a show that doesn't bring in the exhib-
itor's audience is no show at all." 

Ward's personal opinion is that "a small guy, say in 
physiological monitoring, gets buried in a 900-booth 
show. But if he is in a 250-booth show, all related. 
where anesthesiologists and doctors will come to see 
what's happening. they can find him." 

But attracting the user market audience is a thorny 
problem. Asks Tymshare's president O'Rourke: "What 
medical doctor would go to Wescon?" To move into 
these new markets. "you have to get together with other 
groups—and in the long term other professional 
groups," says Ward. "But getting the American Surgical 
Society together with the IEEE would be really tough. 
Wescon has to be certain that it is truly important 

enough to attract non-traditional exhibitors, says Rob-
ert L. Boniface. vice president, marketing, Hewlett-

Wescon management: Ted Shields, assistant manager. and Don 

Larson, manager, work to make the show more relevant." 

Packard Co., Palo Alto, Calif. If the show went to a 
medical electronics category. it would be hard for him 
to justify exhibiting. "And there's no way to attract doc-
tors from all over the country to a medical electronics 
show within Wescon," he says. "Wescon has to special-
ize on market areas, then concentrate on them." It 
should not split into several shows, because "with the 
right categories, it can attract the right customers." For 
example. he says. if they develop a strong computer ac-
tivity, they can attract the right regional customers. "If 
they try to make the show all things to everyone. Wes-
con will fall flat on its face." he cautions. 
So what about the growing Wescon competition—the 

specialized trade show? Sonie executives believe that 
Wescon will never build back their exhibits because 
companies have seen what the specialized show can do. 
"The big shows are going to lose out," predicts Arthur 
Heller. marketing services manager at Fairchild Semi-
conductor, Mountain View, Calif. 
What appears to be happening is that Peter Sherrill's 

studies for Wescon as far back as 1963 were so on target 
that his findings are being carried to the extreme, says 
Heller. Sherrill concluded that to make Wescon visible 
for specialized interests, it should be divided into special 
interest categories. But with these specialized needs 
have also accelerated the rise of the narrow trade show, 
Heller believes. 

Electronics company convertees to the specialized 
shows are legion. Hewlett-Packard is looking at more 
specialized shows. Boniface says. "We're going to our 
customers' trade shows." 

Even some of the smaller instrument makers are 
doubtful about the future of the big trade show. 
"Frankly. the day of the big trade show is about over," 
says an official of one Southern California house. The 
economy will demand a more defined show. "If they 
ever had a show devoted to digital electronic test instru-
mentation. no manufacturer of such products could af-
ford to stay out." But Wescon could do it. he believes, 
by separating into two shows--one for components and 
one for instrumentation. 

Semicon, the semiconductor equipment and materials 
show held for the first time last May at the San Mateo, 
Calif., county fairgrounds, liad a "decided effect" on 
Wescott believes Frederick W. Kulicke, Jr. president of 
Kulicke & Son Industries. Inc.. Fort Washington. Pa. 
Kulicke, who might be a little biased because he was 
one of the founders of the show, says it "did the West 
Coast exposure job" for his equipment company and he 
"doesn't feel the need to go to Wescon now." 

William B. Hugle. chairman of Hugle Industries in 
Sunnyvale. Calif. who almost single-handedly made 
Semicon's debut a success, says the show came about af-
ter a group of 16 unhappy exhibitors at the 1970 IEEE 
show formed the Semiconductor Equipment and Mate-
rials Institute. Semicon attracted about 100 exhibitors, 
120 booths, and 3,750 registrants. Wescon is "not spe-
cific enough for our exhibitors," Hugle believes, adding 
that there are too many extraneous people at Wescon 
who don't have anything to do with SEMI member's 
products, and "they tie up booth people for nothing." 
So what has Wescon been doing while specialized 

shows and changing markets ate away at its exhibitor 
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The No. 2 show tries harder 
Exhibits may be oil' by nearly half. hut Wescon is hanging 
on to its reputation of being the best organized and pro-
moted trade show in the electronics industry. The famous 
Wescon volunteers are out in force, drumming up the sup-
port of West Coast companies in sending their employees 
to the show. And there's a couple of new items in their 
sample cases—one for this year, one for 1972. There are 
two new locations— in San Francisco and in Los Angeles--
designed from the inside out to handle shows like Wescon, 
a luxury Wescon has never had. 

Granted, only the shrinking size of the show made it 
possible this year. Wescon sur-prised most everyone when 
it made a last minute switch by moving the show to San 
Francisco's downtown. underground exhibition center. 
Since this year's exhibits could not fill the old Cow Palace, 
long the home of Bay-area Wescons. the board. concerned 
about vacant areas making its exhibit look had, decided to 

make the change. 
Wescon is quick to point out the many advantages of the 

new location, both to exhibitors and to attendees. While 
the Cow Palace show always overflowed into adjacent 
buildings originally constructed as cow barns. Brooks Hall 
was designed for exhibitions and is air-conditioned. It also 
has meeting rooms, which Wescon alwa‘s had to build on 
its own at the Cow Palace. 
An advantage to Wescon in moving the show is that 

"we're going to save $50,000 to $60 (MO." Don Larson, 
Wescon's general manager. sa \ s. This comes from not hav-
ing to make the massive physical alterations to the Cow 
Palace to convert it into an exhibit hall and conference 
room complex. 

Holding Wescon at Brooks Hall has one potentially 
complicating factor. An antique show ends before Wescon 
opens. To make the quick switch. Wescon plans to go in 

with a large hired crew at the 7 p.m. closing time and dis-
mantle this show overnight. 
One complaint from exhibitors that Larson won't have 

to hear again is the split between the Sports Arena and the 
Hollywood Park racetrack in Los Angeles. where no one 
single facility could handle the big show. Last month. Los 
Angeles opened its new $41 million convention and exhi-
bition center. Ironically. while Wescott had desperately 
needed such a hall for at least 10 Years. the 1972 show 
probably won't much more than half the new hall's col-
umn-free. 213.000 square feet of exhibit space. 
The new center. just south of downtown Los Angeles. 

looks tailormade for the Wescons of old, and that's no ac-
cident. Larson headed up the advisory committee on its 
design. He says it has "practically no mistakes,- and 
though it's not as big as Detroit's Cobo Hall or Chicago's 
McCormick Place. it has much better meeting rooms- 18 
ranging in capacity from 46 to 1,000. 

I972's Wescon will also record another show first: in-
stead of the usual late August dates. the show will be held 
September 19 through 22. The change was made to avoid 
both August's temperatures and prime vacation months. 
At any one time during the summer, at least 10'; of the po-
tential audience is on vacation. Larson estimates. 

Larson's budget has been cut sharply. but not his mas-
sive promotion program, which includes such items as ar-
ranging special lower-cost flights for show visitors, and 
sending personal letters to user company executives. 

In addition, it has expanded its rental booth program to 
make it less expensive for companies to exhibit. For $610. 
for example. an exhibitor gets a booth with lights, furni-
ture. and carpeting. and saves on shipping. which might 
cost S1.100 round-trip for a 20- foot booth from New York. 
As of early August. more than 130 booths - 22'; of the en-
tire show - had been ordered by exhibitors. many of whom 
might have stayed home otherwise. 

lists? For one thing. Wescon management knew what 
was coming. Six years ago. in another of his Wescon 
studies. Sherrill pointed out that many exhibitors be-

lieved that specialty shows were better than Wescon. Fie 

made a strong point that Wescon had hard tasks ahead: 

to provide specialty audiences from outside the industry 
and to provide a group of specialty product shows. 

But, as one insider puts it. " it is hard to convince 

people in good times that had times are coming.- So 

nothing much was done. apparently because Wescon's 
cosponsors weren't willing to tinker with a money-mak-
ing show. Wescon has drawers of plans for specialized 

shows, but no plan has been formally presented— 
they've only been discussed as ideas. And Wescon's 

planned vertical-show study will be concerned only 
about bringing in the user audience to the present Wes-

con bigtop. 

Where does Wescon go now? 

In a meeting earlier this year with top marketing ex-
ecutives. Wescon officials asked: what direction should 
we be going? Wescon's Larson says the unanimous reac-
tion was "don't fragment the show—keep one big 

show." Out of this came the idea for market-oriented 

sessions. "We also polled exhibitors last year about 

splitting the show into little shows." Larson adds. The 
vote was 87 to break Wescon up and 286 to keep it. 
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Though the principals won't discuss it. a meeting of 
sponsors and show management reportedly will be held 

before Wescon to examine the purpose of the show. The 

original Wescon charter is somewhat vague: advance 
the state of the art in \Vest Coast electronics, technically 

and industrially. 
"Wescon is in business." Kaisel says flatly. "We've 

got a product to sell--a marketing tool for our custom-
ers. If our tool can't meet the payout analysis that ex-
hibitors make, we don't deserve to he in business." 

WEMA's Ed Ferrey: Were looking at other shows " 
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The meeting on the charter will discuss whether Wes-
con should go out and run specialized shows, and Kaisel 
isn't sure the charter says this. "We'll ask sponsors what 
they want Wescon to do?" 
He says the sponsors could say: "Income is so impor-

tant that we want you to broaden our charter and run 
specialized shows. The stockholders [sponsors] want 
their dividend." Or, he says. the answer could be no; 
they could say: "See if you can operate the big show 
and make it more effective, and stick to the original 
charter." Kaisel says: " I don't believe this will work." 

While the people involved won't talk about it, an in-
ternal squabble has developed among the Wescon prin-
cipals and could have major impact on the type of show 
Wescon will be in the future. Wescon, or WEMA. with or 
without the professional Wescon show management. 
could end up running or sponsoring other, perhaps new, 
specialized shows. There is no restriction in the Wescon 
contract with IEEE that prevents WEMA from putting on 
a trade show by itself or with someone else, wEmA's 
membership has broadened in recent years just as the 
industry has broadened, he says, and "many WEMA 
members just don't serve the electronics industry per 
se. 
WEMA isn't concerned that Wescon is smaller this 

year, because there is a basic need for Wescon, Ferrey 
says. "But it isn't feasible to make a market place for all 
these products of WEMA members in one show." So, he 
says, WEMA is looking at other shows to be sure "we 
adequately serve the needs of our membership." The 
association rode out the past recessionary year in rela-
tively good shape. Dues income is within 2% of last 
year. Ferrey says. The association presently has 600 
members, down only 5% from 634 a year ago. 

However. WEMA is looking at income harder than 
ever, Ferrey notes, though he hasn't raised membership 
dues since 1966. "Costs go up, but we can't get more 
money from Wescon." Wescon income is important to 
WEMA, because "we've been able to do a lot more with-
out our membership paying for it—new services." In re-
cent years Wescon has contributed on the order of 
$200,000 to the two sponsors, WEMA's half is close to 
one-third of its estimated $350,000 budget. 
WEMA reportedly has been interested in other shows— 

such as a computer show, for at least two years. But the 
closest it has gotten apparently is its curent discussions 
with Hugle's SEMI board over next year's Semicon. 
WEMA has had exploratory discussions with SEMI, but 
there have been no specific proposals and nothing in 
writing, confirms Ferrey. "We have 90 member com-
panies in the semiconductor equipment and materials 
area," he says. "If they have needs that aren't being 
served. WEMA has the responsibility to help meet them." 

Hugle says the SEMI board will meet Sept. 2 to decide 
what to do and he predicts that the board will probably 
vote to cosponsor a West Coast Semicon put on by 
WEMA. If SEMI comes back and asks for a proposal from 

WEMA, Ferrey says he'd want to know what other ser-
vices SEMI wants—in newsletters, an executive secretary, 
surveys and Government affairs liaison. Ferrey ac-
knowledges he's interested in WEMA doing all of it. 

He doesn't know now whether Wescon or WEMA staff 
would be running next May's Semicon. "We could con-
tract with Wescon to handle the show with IEEE permis-
sion," he says. If WEMA decided to run the show, it 
would have to hire an experienced show manager. 
Asked whether running SEMI would put WEMA in the 
position of backing two competitive shows, Ferrey says: 
"I don't think the two shows are competitive. Semicon 
has a very special niche and its exhibitors are not being 
served by the large, horizontal shows." 

Based on the past year's struggle between Semicon 
and Wescon over exhibitors, though, it's certain that 
Wescon doesn't feel that way. Wescon worked hard to 
attract this type of exhibitor to this year's show. It is not 
only putting on several related technical sessions but 
will have a complete MOSiLSI fabrication, test, and as-
sembly line operating at the show. 

Will component exhibits disappear? 

Wescon is usually labeled by many in the industries as a 
"components and instruments show," and the parts 
people indeed have been a mainstay of the exhibit. But 
it has been the component companies, led by the semi-
conductor manufacturers, that began a wholesale defec-
tion in recent years. In fact, many company officials see 
component exhibitors disappearing from Wescon. 
"Wescon will sooner or later lose the component 

makers," predicts David C. McNeely. vice president 
and division manager at Beckman Instruments' Helipot 
division, Fullerton, Calif. Wescon's Larson generally 
agrees that components will be gone from the show in a 
few years—but. with the continuing trend toward circuit 
integration. "what components will there be?" 

"Helipot was the first pot company to drop out of 
Wescon, and the others followed," McNeely recalls. 
"The show just didn't do enough for us. The good cus-
tomer prospects that did come by the exhibit came by 
just to say hello. They weren't interested in the booth 
because they were already covered by our salesmen." 
Burndy Corp.. in Norwalk, Conn., is also disap-

pointed with audience quality at the large national 
shows. "We dropped out of Wescon this year for the 
same reason we dropped out of the IEEE show several 
years ago," a spokesman for the connector firm says. "A 
smaller and smaller percentage of the people coming to 
our booth seemed interested in our products," he says. 

C. P. Clare & Co., which is passing up Wescon this 
year for the second year in a row, also was not reaching 
enough of the right people at Wescon, explains Richard 
H. Marks, vice president for marketing of the Chicago 
components firm. 
To someone who hadn't visited Wescon in recent 

years, the most dramatic change in the exhibit would be 
the absence of the aggressive, hard-charging semicon-
ductor industry. The Big Three, as well as most of the 
smaller solid state producers won't be there this year. 
RCA's solid state division is the only large semicon-
ductor house still in the show. The Somerville, N.J., di-
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Are big shows dinosaurs? 
If Wescon is sick, then last rites should be given to the two 
other major horizontal trade shows: the National Elec-
tronics Conference in Chicago and the New York IEEE 
show. While Wescon has been doing its homework and 
trying to change as industry changes, the other two shows 
differ little—except for the sharp drop in exhibitors and 
visitors—from their golden years. 
NEC surprised many in June when its board canceled 

this year's show. The main reason, according to R. J. 
Napolitan, NEC manager. was that, because of the econ-
omy, no one wanted to participate. The 1972 show is still 
scheduled for McCormick Place, but the board will cancel 
again "if it is still not time for a show." he says. NEC will 
have a difficult time ever coming back, forecasts one vet-
eran show watcher. 
A major blunder appears to have been the decision to 

move the 1971 show from the Conrad Hilton to the huge 
McCormick Place exhibit center: they should have stayed 
in the hotel with a smaller show, one observer says. Robert 
M. Janowiak. NEC board chairman, admits that "our plans 
were to greatly expand the exhibition when we went into 
McCormick Place." Janowiak. director of computer sci-
ence at Illinois Institute of Technology's Research Insti-
tute, maintains that more companies than had exhibited at 
the 1970 NEC signed up. but that was still not enough. 

David C. McNeely, vice president and manager of 
Beckman Instruments Helipot division. Fullerton. Calif.. 
says he "wasn't surprised" at NEC folding. -It was the first 
broad trade show we got out of." 
NEC was always "a badly managed show." declares a 

vice president for a major Northern California company. 
Several former exhibitors agreed with his comment that 

the show was run primarily by' and for the educational 
community, and that the professors regarded the exhibits 
as a "necessary evil." 
The IEEE show in New York had its peak year in 1962, 

and it has been downhill ever since. That year 74,734 
people tramped through the aisles, checking on the wares 
of 1.307 exhibitors. Last year, total attendance had 
dropped to 35.228. Even this low figure was challenged: at 
least one exhibitor claims he saw students bussed into the 
show and counted as bona fide attendees. The 426 com-
panies exhibiting in 1971 were also the fewest in more 
than a decade. 
The 1972 show is going to be even tougher. declares one 

Palo Alto marketing executive. He believes the unique 
problems of exhibiting in New York are catching up with 
the show. Exhibitors must contend with New York's high 
cost and unions. There are many horror stories: one for-
mer exhibitor remembers when his power lines were cut 
after one of his engineers plugged in a product in the ex-
hibit. "They have to get away from New York," he says. 

RCA's Solid State division. Somerville. N.J., pulled out 
of the 1970 show because it was "too institutional in its ap-
proach. In today's economic climate, the whole business at 
a show is sell," an official comments. "And the people who 
come to the IEEE show just don't seem to be interested in 
buying." "The days are over when you had to be in IEEE," 
an official for another West Coast company adds. "Since 
all your major competitors are dropping out, you can too." 
The IEEE show has to go the same way as Wescon. says 

Robert M. Ward, manager of Perkin Elmer Corp.'s corpo-
rate development in Palo Alto. " It has to have an organi-
zational restructuring." Unless they know how to attract 
the kind of customers that exhibitors want to see, the show 
will die, he says. 

vision will use Wescon to see its West Coast customers. 
Wescon is "just not a components show," insists a 

spokesman for General Electric's Semiconductor Prod-
ucts Department, Syracuse, N.Y., in explaining why 
they had not exhibited at Wescon for three years. Be-
cause the cost of exhibiting has gone up to "exorbitant 
heights" and the quality of booth traffic was "way 
down," he says, it just wasn't worth it. 

"Let's face it. You go to Wescon or any trade show to 
sell," says Gene McClenning, who pulled Fairchild 
Semiconductor out of Wescon in 1966—the first big 
semiconductor firm to do so. "We did some pretty ex-
haustive analysis to find out if we were selling and how 
much it cost us." He kept track of all costs related to the 
show and found it cost Fairchild about S132 for each 
lead, "so we couldn't justify Wescon, and these leads 

weren't traceable to sales." 
Another reason for the departure of semiconductor 

makers from the horizontal trade show are the changing 
ways they market their products: it's either through pur-
cha-sing departments or at the design level. Working at 
the design stage is a long, involved process, says 
McClenning, who is now director of marketing oper-
ations at Four-Phase Systems, Inc., Cupertino. Calif. 
"This involves a lot of direct salesman's work playing 
with the part at the customer's bench." This can't be 
done at a trade show. "When you want to marry a 
chorus girl, the best place to go is the stage door." 

Signetics Corp. made headlines two years ago—and 
made Wescon happy—when it publicized a special study 
that showed it cost only about S14 for every person who 
left his name at the firm's 1968 exhibit. Further, about 

Two views. Hoffman's Sell: " I just don't see the big show offering us 

very much." H- P's Boniface: " If they try to make the show all things 
to everyone, Wescon will fall flat on its face." 
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100 requests for sales calls amounted to nearly $3 mil-
lion in "potential business"—half of which the Signetics 
salesmen had not previously been aware of. However, 
the semiconductor maker isn't in this year's show. 
The reasons why they aren't correspond with the feel-

ings several companies have about the show. "In 1968, 
Signetics had a small sales staff and we were a small, 
new company that needed exposure," a spokesman 
comments. Now the picture has changed. The Sunny-
vale, Calif., company is known, and has grown. 

Wescon's traditional market—the electronics industry 
itself—is still an important reason for many companies 
to exhibit. The Electronics Group of North American 
Rockwell Corp., Anaheim, Calif., will be exhibiting this 
year for the first time since 1965. It recognized it had 
"little or no identity in non-aerospace electronics," an 
official says, so it decided to design a booth to exhibit 
this capability. North American Rockwell is pointing its 
exhibit at other Wescon exhibitors and their manage-
ment. The approach—an "electronics supermarket of 
ideas"—will be used not only in selling but in talking 
about licensing, joint ventures, or even acqusitions. 
The traditional component maker may be fast disap-

pearing from Wescon, but at least one new "compo-
nent" maker will be exhibiting at the 1971 Wescon— 
Computer Automation, Inc. The component is an 8-bit 
word, stripped minicomputer—the "Naked Mini". 
"We've got to sell the Naked Mini just like a switch or 
power supply—it's the same thing to the OEM; he buries 
it in his system," says marketing services director Arm-
strong. "We're trying to appeal to many users, and we 
need the broad exposure of a show like Wescon." 
An increasingly tough sell for Wescon though is the 

systems maker like Computer Automation, or the large, 
diversified company like NR's Electronics Group. In the 
good old days, nearly all of the big "blue-chip" elec-
tronics companies would be exhibiting at the show. Few 
of these companies are exhibiting now, though some 
have a division at Wescon. This is a major dilemma for 
Wescon, H-P'S Boniface says. "If you lose the big com-
panies in the electronics industry, like they have, they 
lose a big drawing point. It's important you have your 
leaders," he adds. 

Made for instrument makers 

Instrument companies, too, have been one of the 
strongest segments of the Wescon exhibit. They have 
the advantage of a dynamic display and it's often diffi-
cult for the instrument maker to take his product to the 
customer. So the trade show fills the bill. And one mar-
keting man adds that instrument manufacturers have 
"tremendous leverage in cost per demonstration." By 
comparing what it costs to demonstrate an instrument 
these days, he says, such companies can "justify a 
show's expense." 

Hewlett-Packard's Boniface disagrees somewhat with 

those who say the show is a good place to demonstrate 
hardware that can't be taken to the customer. "Big in-
strumentation systems are hard to display and hard to 
explain," he says. "It takes 45 minutes to go over some 
of them with a visitor and this just isn't realistic at a 
show." 

Typical of the instrumentation house that will be at 
the show is Teradyne, Inc. The Boston test equipment 
maker says Wescon is "very important to us as a West 
Coast exposure to our products." 
Dana Laboratories, Inc., on the other hand, won't be 

in Wescon this year, though it has exhibited there for 
the past several years. "We have the money if we 
wanted to go," a spokesman says, "but this year we 
want to use the money in areas that will do us more 
good, such as sales support." 

Hewlett-Packard is back in Wescon this year with its 
instruments and systems—much to the relief of show 
management—after missing last year for the first time. It 
did have a small components exhibit in 1970, but the 
huge, carpeted, eye-catching exhibit familiar to show-
goers was missing because "we were in the middle of 
rethinking the validity of the big show," says Boniface. 

But Boniface gives the distinct impression that his 
jury is still out on Wescon and that the big show will 
have to make more major changes if it wants to keep 
H-P. Some of his unanswered questions: Is Wescon 
really a show for a big company? Does a company grow 
up and out of a show like Wescon? 

Despite the growing number of exhibitors who feel 
that the horizontal trade show is not the answer to their 
marketing problems—and the subsequent loss of these 
companies to be the smaller, narrower based show— 
Wescon believes it can "verticalize" to compete effec-
tively with many of these shows. But Wescon also is 
convinced it will continue to draw the small company— 
the new firm, for example, with a limited marketing 
staff. Wescon's Larson sees the electronics industries 
continuing to be made up of many of these small com-
panies, with new firms continuing to be formed. 

If Larson is correct and these trends do continue, 
there's no doubt that they would help Wescon since 
many exhibitors agree with Hewlett-Packard's Boniface 
that the real value of a Wescon is to the small, young 
company that needs recognition in the marketplace. 
"It's the only way a small company can see a mass au-
dience in a few days," he comments. 
New companies can always gain more by exhibiting 

than an old, established company, Larson points out. A 
small company at Wescon "can sit next to a big com-
pany like RCA and look just as good," a selling point 
that the very successful show manager has made many 
times, and will probably use many times again. 

It would be hard to imagine a summer in this busi-
ness without a Wescon, but the big show has a difficult 
task ahead in making the right changes to meet the 
changing needs of the exhibitor. Wescon consistently 
has identified the marketing trends impacting on the 
show—and it has and will change. The question is, 
though, in whatever new form Wescon takes, will it at-
tract those kinds of visitors that exhibitors currently are 
seeking—including those who never thought of attend-
ing Wescon because "I'm not an EE." E 
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As Wescon 71 rolls in, 
the West diversifies 
With no recovery from the dive in military/aerospace sales in sight, 

Western companies are making their first sustained effort to enter other 

marKets; acquisition of firms with sales know-how is the favored route 

by Lawrence Curran, Los Angeles bureau manager 

CI Whenever military/aerospace business dipped in re-
cent years, Western companies dependent on these mar-
kets started looking frantically for new business in other 
fields. But a new round of military business would come 
along, and companies would rush back to their tradi-
tional marketplace, promptly killing most of these di-
versification plans. 

But it just might be different this time. Lamentations 
about the continued recession, the steep dip in new mil-
itary/aerospace business, and increasing layoffs have 
tended to obscure the fact that Western companies may 
have learned their lesson. They're diversifying in a big 
way, through internal growth and acquisition, to get 
more of the action in commercial/industrial markets 
and to smooth out their roller-coaster sales curves in 
military/aerospace hardware. 
Whether they have learned enough of a lesson is an-

other question. For it takes more than superior tech-
nology to succeed in a new market or product line. John 
Nichols, vice president for finance at Aerojet-General 
Corp. in El Monte, Calif., observes that "there are a lot 
of corpses on the trail of diversification." It's difficult, he 
points out, to crack a market already served by com-
panies that know it well. "The question is how you swim 
into another pool—with some other barracudas." 

Aerojet itself, which rocketed to its peak sales mainly 
as a propulsion company in the halcyon days of the 
manned spaceflight and Titan ICBM programs, then 
slumped badly after 1963, is stirring strongly again, 
having reorganized into 11 decentralized companies; 
and diversification is no small part of its new look. 
Managements at the Boeing Co., North American 
Rockwell Corp.'s Electronic Group, GTE Sylvania, 
Systron-Donner and Hughes Aircraft Co. have also re-
alized that they'd better move more into commercial 
and industrial markets. Even much smaller companies 
such as are embarked on the same course. 

Still, though the march into new markets appears to be 
on irrevocably in the West, few companies heavily into 
military or NASA programs are ready to abandon that 
part of their business—they simply want to get a better 
mix of Government and commercial/industrial sales. 
And not many of them are counting on any quick re-
turns from possible ventures into the potential new Fed-
eral markets of transportation, law enforcement or pol-
lution control. What money is available appears to be 
spread too thin for early exploitation. 

Teledyne Systems Co., Northridge, Calif., which 
manufactures avionics systems, "intends to be one of 
the survivors in the military/NASA market," says Teck 
Wilson, its director of advanced systems. He probably 
sums up the military supplier's attitude best when he 
says, "It's too easy to forget that the military budget is 
still more than $70 billion. We're not going out of the 
military electronics business. It's not obvious that we 
should get upwind and head for the trackless desert of 
the civil systems market." 
Teledyne will try to be one of the military/NASA sup-

plier survivors by keeping its eyes open for opportu-
nities and moving rapidly after them, Wilson maintains. 
"We don't do a whole lot of formalized long-range 
planning, because we're less convinced than some that 
it can be done properly. If we put our energy into much 
long-range planning, we tend to believe it and may 
commit the company to a path that may be wrong." 

For all that, Teledyne Systems, too, has cracked a 
market recently that's new to the company—commercial 
airline airborne integrated data systems. The company 
has contracts with at least nine major airlines, and is 
counting on orders for 300 or more systems for Boeing 
747s and McDonnell Douglas DC- 10s. "We've recog-
nized that the commercial aircraft business has to grow, 
in area navigation systems and relatively low-cost com-
puters," Wilson says. 
Nor is North American Rockwell's Electronics Group 

turning off on military business. Says Donn Williams, 
the group's president, "We want to build a broad base 
of product capabilities—commercial, industrial and de-
fense (the latter now accounts for 90% of the group's 
business) without weakening our defense business capa-
bility. Maybe we'll have 50% of our sales in the defense 
business when we reach our goal, yet not have the de-
fense portion shrink." The Electronics Group consists of 
the Autonetics division, North American Rockwell Mi-
croelectronics Co. (NRmEc), and North American Rock-
well Information Systems Co. (Narisco). All are in Ana-
heim, Calif., and group sales are running "between 
$300 and $400 million now," Williams says. 

Wanted: knowledge of the market 

Today, though, Western firms are also looking to pene-
trate new markets, with product lines that are new to 
them and not necessarily outgrowths of military system 
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capability. Some are doing it with home-grown prod-
ucts, but increasingly both large and small companies 
are acquiring quick market penetration by buying other 
companies or specific product lines—and attracting or 
retaining the marketing force that's been selling the 
product. Little Burr-Brown Research Corp., with 1971 
annual sales running at an $8 million rate, just bought 
part of Sloan Microelectronics, El Segundo, Calif.—its 
thin film hybrid capabilities—to complement Burr-
Brown's own thick film hybrid expertise. 

Burr-Brown intends to be a major factor in the busi-
ness of hybrid a-d and d-a converters, for which it for-
merly had to buy the necessary thin film parts. The 
same thin film know-how, moreover, allows the com-
pany also to penetrate a new market and diversify fur-
ther by gaining the market for the Sloan components. 
"We'll sell the same products through the Sloan organi-
zation and under the Sloan label, and to existing cus-
tomers," says James Burns, newly named director of 
business development. 

Systron-Donner Corp., Concord, Calif., which had 
been on a small acquisition binge until the recession, on 
balance would rather acquire a company or a key prod-
uct line from another company than try to attack ne‘\ 
markets by internal growth. Frank Marble, vice presi-
dent in charge of administration, says the advantage of 
buying a going firm is that the product and market are 
developed, and the company has a proven track record. 

Hewlett-Packard Co., Palo Alto, Calif., continues to 
diversify, and Thomas Perkins, director of corporate de-
velopment, says the company prefers to do it first by ac-
quisition, and only secondly through in-house oper-
ations. The company's Computer division resulted from 
a combination of in-house development and acquisi-
tion—five people were acquired from Union Carbide to 
form the nucleus around which the group was built. 
H-P Laboratories, however, was started six years ago 

deliberately to help the company diversify, and has 
proven very successful at broadening Hewlett-Packard's 
product line - into electronic calculators and laser dis-
tance-measuring equipment, for instance. The labora-
tories "receive about 10% of our development dollars." 
Perkins points out, and they "take on the riskier proj-
ects." 
The merger of North American Aviation Inc. and 

Rockwell Standard Corp. in 1967 is just now becoming 
fully implemented. and both sides are looking to see 
where NR Electronics Group technology might be trans-
ferred to the commercial efforts of the Rockwell side's 
become very acquisition-minded, which could lead to 
further diversification beyond technology transfer in-
house and commercial microelectronics with NRMEC'S 
MOS/L.S1 expertise, and into data management systems 
and software through Narisco. 

But that firm's Autonetics division has stubbed its toe 
more than once in the past, trying to push aerospace 
technology into a commercial market that either wasn't 

ready for it or couldn't afford Autonetics' pricing. Then 
just early this year, the sales subsidiary the original 
North American Aviation Inc. set up to market com-
mercial "fallouts" from Aerospace work—Navan Inc.— 
went out of business, selling some of the products in its 
inventory to another firm. The technology in these 
products was often good, such as oxide pinhole detec-
tors for semiconductor manufacturers, but the market-
ing organization didn't exist to get them to customers at 
a competitive price. 
Now, however, under newer corporate and Electron-

ics Group management—Williams at the group and 
president Robert Anderson at the corporate level—the 
word is out that the low-profit and sometimes no-profit 
contract days of the old Autonetics are gone, and a new 
emphasis is being placed on marketing capabilities. 
Williams has cut the Electronics Group to the bone, 
eliminating overlapping middle-management layers 
and gearing for profit. He's also been closely involved in 
discussions with Collins Radio Co. about what kind of 
"affiliation" of his group and Collins might come about 
as a result of NR's investing in Collins. 

This reflects Anaheim's active interest in acquisitions 
provided there's "technology coupling" between them 
and NRMEC, Narisco or Autonetics. The group has 

_ 

Successful diversification: Aeruiet-General's airline baggage sys-

tem stems from industrial programable controller capability. 

carved the 1975 market into several segments, two of 
which best match the group's commercial growth cri-
teria: digital data collection and transmission, instru-
mentation and process control, graphic arts electronics, 
rf communications, and commercial avionics and ma-
rine electronics. 

Williams comments: "We can develop products al-
most everywhere we look that will be more economical 
to sell because of the infusion of our financial strength 
and advanced technology, but service after sales hasn't 
been one of our strong points." For example. although 
no business strategy, including acquisition, has evolved 
yet in the data collection segment, "we have plated 
wire, mos, bubble domains, and disks in the storage 
field. Now we want someone who can bring a back-
ground of memory or computer sales and service to 
match our financial strength and technology. But we're 
not looking for companies that need only money. We've 
both got to have something to offer each other." 

Williams has touched on a nerve that's making most 
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acquisition-minded companies in the West twitch: the 
companies most actively seeking to be acquired are in a 
cash bind because of the recession or because of poor 
management. Eugene Prince, vice president and general 
manager of Ampex Corp.'s Computer Products divi-
sion, Culver City, Calif., says most of them "have just 
gone through $2-$5 million in a start-up situation and 
they've never made any money." But he's quick to stress 
that the channels are open for acquisitions. "Our one 
basic rule is that if it isn't in the computer industry, 
we're not interested." 

Movements from within 

At Boeing, however, according to O. C. "011ie" Boileau, 
who is group vice president for aerospace and also 
charged with shepherding the company's diversification 
efforts, the move into new markets is coming from in-
side. Acquisition isn't the way for the company to go 
now, Boeing sources say, because Boeing stock value is 
too low to make it easy to acquire another company 
through an exchange of stock. 
The Seattle, Wash., giant set up a study team of key 

executives last year to probe into opportunities in new 
business areas. They began with about 160 product or 
business opportunities, by the end of three months had 
narrowed it down to five broad areas: field services, 
computer services, electronics, mass transportation, and 
real estate development. 
As a result, the most successful diversification move 

to date has taken place in the Field Operations and 
Support division, which has annual sales of $20 million 
and employs 1,800. Its first contract was with the Ken-
nedy Space Center in Florida to handle plant security 
and fire protection, test support management, plant en-
gineering and maintenance, documentation support 
services, quality assurance, logistics support, and new 
employee training. 
More recently, in May 1970, Boeing Computer Ser-

vices was formed, a separate company with 2,400 em-
ployees that Boileau expects to reach some $90 million 
in sales by year's end. Only about $7 million of that is 
non-Boeing work; the company decided to put its ex-
tensive computer facilities to work, though. and would 
like to turn up more than the 275 outside customers 
now in the fold. 

There's also been a big move into electronics through 
the Boeing Electronic Products Organization, which will 
do about $45 million in sales this year. But again, only 
about $5 million of it will be with outside customers. 
The ratio is expected to become about 50-50 within five 
years, though, with outside sales predicted to hit $45 
million. The Electronic Products Organization makes 
hybrid circuits. multilayer boards, and voice privacy 
modems for law enforcement agencies, and it also ex-
pects to announce a new, low-cost landing aid for com-
mercial aviation before the end of the summer. 
While Boeing's diversification attempts have stem-

med from formally planned internal expansion. rather 
than acquisition, Hughes Aircraft Co. is going after new 
markets for commercial communications satellites, and 
wants to be in the business of operating the satellites— 
mainly as the result of some entrepreneurial effort by a 

small group of engineers who were convinced they 
could make spin-stabilized, synchronous-altitude com-
munications satellites work—and did so. 

Albert "Bud" Wheelon, vice president and group ex-
ecutive for the recently organized Space and Communi-
cations Group, says the early believers in spin-stabilized 
communications satellites approached Hughes presi-
dent Lawrence Hyland with $ 10,000 of their own 
money and asked for financial support to develop their 
ideas. They got it, and a whole family of communi-
cations satellites—plus a significantly growing commer-
cial business—was born. Syncom came first, and the last 
two commercial Comsats in the line to date, Intelsat 4 
and a smaller satellite with Intelsat 4's 12-television 
channel capability, are chiefly responsible for the $51 
million in commercial sales the group will do this year. 
Total group sales will be $ 150 million. 
The smaller satellite is known as "Cansat" around 

Hughes because it's the one the company has sold as a 
domestic communications satellite to Canada. The Ca-
nadian program alone will be worth about $30 million 
in commercial sales to the group, but it won't stop there. 
"We're now bidding Cansat all over the world," says 
Wheelon, with antenna variations depending on the 
pattern of coverage desired. 

Ampex's Prince: "We're open for acquisitions, but if it isn't the com-

puter industry, we're not interested. -

Wheelon won't say to which countries Hughes has 
proposed Cansat, but points out that logical candidates 
for it are the larger countries, such as Brazil, Australia, 
India, and Japan, although Japan would probably pre-
fer to build its own domestic Comsat. Wheelon empha-
sizes that Hughes has to create the market for a domes-
tic Comsat in a foreign country. "We've got to grab 
these guys by the tie and tell them they need a satellite, 
and then find out how the country operates—what tum-
blers have to fall before the lock opens. It's a lot differ-
ent from the military market. We're not in the RFP-an-
swering mode; we're trying to create the opportunities 
rather than wait for them." 
Hughes also was one of eight organizations that ap-

plied for a license grant to the Federal Communications 
Commission to operate a U.S. domestic communi-
cations satellite system. The Cansat design was bid as 
the satellite. But whether or not Hughes is successful in 
winning the nod actually to operate the system, the 
company expects to build satellites for the system— 
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Wheelon says that at least three of the other seven ap-
plicants showed Hughes satellite designs as part of their 
plans. 

Not all that glitters 

Not all the Western diversification attempts have been 
so successful, however, and the jury is still out on some. 
Aerojet General's Nichols, for one. regards the semicon-
ductor industry as immature and describes its pricing as 
"nutty." -No big company has made it in diversifying 
into semiconductors," he says. He's not ready to pass 
judgment on North American Rockwell. 
One attempt after a new market that failed at Aero-

jet-General resulted when the parent firm set up Aero-
metrics Co. to manufacture and market infrared brazing 
equipment commercially. This was an outgrowth of ex-
pertise built up working on propulsion systems. Says 
vp-finance Nichols, "the technique was reduced to a 
nifty product that was sold to the Navy to repair pipes 
on nuclear submarines," reducing some brazing jobs 
from 20 to 3 minutes. "We went to Linde and Alcoa, 
among others, and they liked the product, but there was 
resistance to it in the market. Plumbers, for example, 
are accustomed to gas brazing, and ir brazing turned 
them off, so we closed the company." 
Beckman Instruments Inc., Fullerton, Calif., too, 

which used to do about 18% of its business with military 
and NASA customers, in both direct and indirect sales-, 
has learned its lesson the hard way. The company cut 
that percentage back to 9%, because, says Robert Line-
berger, vice president for finance, "the profit opportu-
nities were far lower than others we had," including the 
commercial and medical instrumentation markets. 
Along the way, though. Beckman had to disband its 

Systems division, which had been supplying such hard-
ware as data-acquisition systems and Beckman- built 
computers to both DOD and NASA. G. Howard Teeter, 

senior vice president for operations, comments, "Even 
though we had great people and great technology, we 
didn't want to spend our energies in a market where 
you have inadequate control over your destiny." 

Electronic calculators provide an example of the ef-
fect of timing in getting into a new market. Fairchild 
Camera and Instrument Corp., Mountain View, Calif., 
will either sell or discontinue its calculator line because 
the company was too late into the market. Developed 
by the Microwave and Optoelectronics division, "it's a 
beautiful machine," says C. Lester Hogan, Fairchild 
president and chief executive officer. " It' we'd had it 
three years ago. we'd be in the calculator business to-
day, but today it isn't unique. There is nothing in it that 
isn't available to anyone else." 

New products from old 

But the bootstrapping efforts to penetrate new markets 
with products derived from resident technology are pay-
ing off for some Western companies, and there's a lot of 
hope for new operations that have yet to contribute 
profits. One market that's attractive to such firms as 
Ampex Computer Products division, Electronic Memo-
ries & Magnetics Corp., Lockheed Electronics Co., and 
California Computer Products Inc. is in computer pe-
ripherals, particularly IBM-compatible memory systems 
and peripherals for the 360 and 370 computer series. 
Ampex has been in the business little more than 18 

months yet is already profitably supplying add-on and 
replacement core memory systems for Ifitvt 360s. The 
company is also selling disk and tape drives that are 
plug-interchangeable with IBM 360 peripherals. In June 
EM&M announced formation of a Computer Products 
division in Los Angeles, to sell add-on and replacement 
memory systems for item 360s. Lockheed Electronics' 
Data Products division in Los Angeles came out with its 
fvfm365, a substitute for the IBM 2365 core memory ex-
tension for use with the IBM 360/65. All of these moves 
came about as evolutionary diversifications from exist-
ing product lines. 

At Calcomp. in Anaheim, Calif., however, purchase 
of 65% interest in Century Data Systems Inc., also in 
Anaheim, came just at the right time. The plotter busi-
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ness, Calcomp's specialty, had gone flat, but Century's 
IBM-compatible disk drives contributed about 50% of 
Calcomp's revenues in the year ended June 30. Cal-
comp is negotiating to buy the remaining 35% of Cen-
tury. James Pyle. assistant to the president at Calcomp, 
points out that the disk drive business is good because 
"it's a recession business—you sell it to a company using 
IBM equipment at a lower price than an IBM disk drive. 
So you save him cash, which is especially important in a 
recession." 
That fact isn't lost on either Ampex's Prince or 

Em&m's vice president for development, Milton 
Rosenberg. Both firms are marketing, or will market, 
systems that offer better performance at a lower price 
than the IBM memories or peripherals they replace. And 
both are aware they'll need semiconductor memory sys-
tems in their IBM-compatible arsenals, and are doing 
something about it. 
Ampex bought the semiconductor facility vacated by 

Varadyne Inc., in Santa Monica, Calif., earlier this year. 
Prince says it's logical to conclude that the Computer 
Products division will market replacement memory sys-
tems for the semiconductor units in the IBM 370/135 
and 370/145 when enough of those units are in the field 
to create a market. 
EM&M's Rosenberg recognizes that while the IBM 

memory replacement market today is for core systems 
for the 360 series. "we'll need both core and semicon-
ductor plug-compatible replacements when the IBM 370 
comes into widespread usage." That's why the company 
helped bankroll Semiconductor Electronic Memories in 
Phoenix. "The SEMI people started with bipolars in a 
package pioneered by IBM," Rosenberg relates. "We felt 
that was the lowest-risk way to get into semiconductor 

memories." The founders of SEMI carne from IBM. 

New applications for old 

Other companies can't diversify by evolution from 
existing product lines because their aerospace markets 
are shrinking. But some are assessing the technology 
they've accumulated, to find out where it can be applied 
in a market new to the company. Aerojet-General has 
done that. So has little Ogden Technology Laboratories 
Inc., Sunnyvale, Calif., a firm that formerly specialized 
in environmental testing for the aerospace industry. It's 
now testing integrated circuits, which William Byars, 
Ogden's general manager, says his firm can do less ex-
pensively than the lc manufacturer. "And in some 
cases," he says, "the lc makers just don't have the ca-
pacity they need. We're looking to get some of the over-
flow." The company has bought a computer-controlled 
lc tester that can run 20,000 tests a second and accom-
modate eight stations. 

Aerojet-General's Nichols says candidly that "we 
haven't accomplished a heck of a lot yet in new mar-
kets," but it has made a start with the Envirogenics Co., 
which specializes in water purification and solid waste 
handling. To form Envirogenics, Aerojet combined its 
own cryogenic and heat-transfer technologies with the 
"dirty-hands capability to translate some of our bright 
ideas into products" that came with the acquisition of 
Graver Tank Co. A manufacturer of tanks for liquid 

natural gases, Graver has 40 years' valuable experience 
in a specialized market. 
The Envirogenics Co. will account for 10-12% 

($35-40 million) of Aerojet sales this year, and will be 
profitable. Aerojet's Industrial Systems division has also 
pioneered a new market in material sorting and freight 
forwarding, and with an annual sales rate of $ 16 mil-
lion, is soon to become an autonomous company. It 
recently installed a $ 1.2 million baggage-handling sys-
tem for United Air Lines at Chicago's O'Hare Inter-
national Airport. Other customers include Sears, Roe-
buck and Co., and United Parcel Service. 

In Mountain View, Calif., the Western division of the 
Electronic Systems Group of GTE Sylvania Inc. "de-
tected a change in the mood of the nation three years 
ago." says T. H. McKenzie, vice president and general 
manager of the Electronic Systems Group division in 
the West. The new mood was one of unhappiness with 
the war in Southeast Asia plus an increasing awareness 
of crime, pollution, and other urban problems. Sylvania 
then formed its Sociosystems Laboratory. to explore 
how systems development could be applied to commu-
nity problems. The lab team was given a limited budget 
and a year to determine where its systems experience 
might be applied. It decided to focus on law enforce-
ment and highway' safety, and its products to date in-
clude a 3-lb night--vision device for police, a digital com-
munications system, a digital vehicle-location system, 
and an extremely high-intensity portable light for in-
vestigation purposes. 
Not many Western companies, however, have found 

the secret to doing business with companies or Govern-
ment agencies in these areas. Most say that it's too early 
to pinpoint markets in pollution control, for example, 
and that there's little money available for ecology, law 
enforcement, or transportation. Or if there is money, it's 
not getting out to industry very fast. 

Beckman's Teeter, for example, says, "Pollution 
monitoring will grow, but the signal-to-noise ratio isn't 
good now." equating the signal with market dollars and 
the noise with public discussion. Beckman's Lineberger 
adds that the company is getting its share of the pollu-
tion-monitoring market now, "but that market is much 
less than people would extrapolate from the headlines 
of the politicians." 

All in all, Western firms would do well to heed the ad-
vice of those who have found by bitter experience and 
red ink that advanced technology must be tied to mar-
keting effectiveness and market knowledge if it is to be 
converted into sales and profits. "Aerospace companies 
have a lot of technology," says Beckman's Teeter, "but 
the knowledge they need is knowledge to discern the 
subtleties of a new market. It's much tougher to develop 
a market where no stated requirement exists." 
And at Aerojet-General, which is fighting back from 

the aerospace decline. Nichols chimes in, "Too often 
people think that once they've spent a million dollars on 
product development they have it licked. But it may 
cost many times that to enter the market—build the 
marketing and servicing organization and then be will-
ing to wait a long time to overcome buyer resistance." 
Today, it' you build a better mousetrap, the world 

does not automatically beat a path to your door. 
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Technical sessions focus strongly 
on economics and manufacturing 
Wescon organizers deliberately reflect the changed business climate 

in a mix of sessions that contains less for the design engineer and 

a good many more for manufacturers and users of electronic equipment 

by Stephen Wm. Fields, San Francisco bureau manager 

El Bankruptcy, employee loyalty, new markets and eco-
nomics will join with lasers, ion implantation and in-
ductorless filters in the technical sessions at this year's 
Wescon in San Francisco, August 24-27. Not only will 
the engineer be told how to design a product, but he 
will also be told how to augment the design with the 
help of a computer, assemble it automatically, test it 
automatically, hire and fire the employees who build 
and market it, get out of bankruptcy after he finds out 
that he can't sell it, and how to get into a new market. 
To judge by the preprints that were available in late 

July, the design engineer looking for the latest in tech-
nology and new applications of existing technology will 
find the pickings are slim. But this is by choice and not 
chance. For the past few years, the Wescon technical 
committee has been shifting the program away from 
narrow, state-of-the-art, theoretical papers and more 
toward broader sessions aimed at users of electronic 
equipment and not just the designers. "We were an in-
dustry talking to itself," says a Wescon spokesman. "But 
as the industry moves toward more interdisciplinary 
fields, trade shows must also be broadened." 
However, Raymond D. Egan, co-chairman of the 

Wescon technical committee and vice president of 
Granger Associates, Palo Alto, stresses that "our objec-
tive is to supply information that is directly usable to 
the Wescon attendees." High-technology, state-of-the-
art papers are not ruled out: Egan says that "high tech-
nology is important where it can be applied now." So 
there are still sessions that have direct appeal to the de-
sign engineer looking for the latest in technology, for 
example, Session 6, which has as its subject "Direct De-
tection Laser Communications." 

This area has attracted much attention of late not 
only for satellite communications but also for land-
based digital communications system [Electronics, July 
5, p. 46 and p. 77]. Because of the quantity of informa-
tion that can be gathered by a satellite or the amount of 
digital information that private industry generates, 
some means must be found for transmitting data at 
rates up to 1 gigabit per second. Session 6 explores 
modulation, transmission, angle tracking, and signal-

processing techniques for such a system. 
According to Gary Lee and Earl Paddon of 

McDonnell Douglas Astronautics Co., St. Louis, (6-1) 
laser communications systems are very attractive for 
high-data-rate space communication because of their 
narrow beamwidth, large bandwidth capability, and ex-
treme security. In designing a laser communications sys-
tem, different modulation techniques—pulse-gated, 
pulse-delay, and pulse-polarization binary modu-
lation—must be analyzed in terms of the probability of 
errors per bit, bit rate, laser frequency, and so on. 

After the digital information is transmitted, the next 
problem is to detect it. Arthur R. Kraemer of GTE Syl-
vania's Electro-Optics organization, Mountain View, 
Calif., (6-2) says that for a 1-Gb/s data rate, a direct de-
tection link between satellites separated by 40,000 
kilometers is within the capability of present tech-
nology, provided that the beam width is on the order of 
10 microradians. Narrower beam widths will require 
that new techniques be developed to initially establish 
the correct line of sight between the two satellites and to 
continue the contact as the satellites move. 
The critical components in a high-data-rate laser 

communications system, besides the modulator, are the 
laser and the receiver. R.R. Rice, S.I. Green and L.B. 
Allen of McDonnell Douglas (6-3) employ a mode-
locked neodymium-YAG laser that has an efficiency of 
about 1%. Another approach [Electronics, May 10, p. 48 
and March I, p. 17] in this field is Lockheed Missiles 
and Space Co.'s continuous-wave neodymium-YAG la-
ser which, says Lockheed, requires less primary power. 

In a more down-to-earth vein, the design engineer 
will find about 18 papers on testing—what to test (Ses-
sion 21), how to test (Session 17), how to program a 
tester (Session 14), and how to test something automat-
ically (Session 18). One of the more interesting subjects, 
according to L.H. Bohl of Avco Systems division, Wil-
mington, Mass., (21-3) is a new family of automatic test 
sytems that employ computerized synthesis—a relatively 
new technique in which software replaces hardware. 

Bohl says that the new Avco system (called Avmots 
for Avco modular test system) eliminates a wide variety 
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of instruments. Thus there is less hardware to be 
bought, be maintained, and depreciate. Calibration is 
simplified: the only standards the system uses are volt-
age and time. And the values themselves are not ad-
justed; instead, the actual values are stored in the sys-
tems memory. "The ability to use software to select not 
only what you want to measure but how accurately you 
want to measure it," Bohl says, "makes the synthesis 
technique quite desirable in a test environment where a 
high degree of flexibility is mandatory." 
Two other aspects of computerized testing—whether 

it is worth the money and whether the results live up to 
expectations—are answered by Davis S. Kline of Hew-
lett-Packard (21-1). From a detailed review of three 
case histories, Kline concludes that "commercial, com-
puterized, automatic test equipment can give dramatic 
reductions in the time and cost of taking, evaluating, 
and recording measurements. 
Automating waveform measurement is the subject of 

Session 17. According to David R. McCracken, Tek-
tronix Inc., Beverton, Ore., "one of the primary prob-
lems in building automated test systems is that of wave-
form measurement." He says ( 17-2) that, though it can 
be done with a dedicated piece of hardware, this type of 
equipment forces the instrument designer "to make 
judicious choices and tradeoffs to make the instrument 
attractive to the largest possible market." On the other 
hand, McCracken points out, waveform measurements 
can be made with a programable oscilloscope interfaced 
with a minicomputer. "Here the design tradeoffs are 
quite different. Most of the measurement capability of 
such a system now becomes a function of the software, 
with the oscilloscope and the interface serving on.ly as a 
controlled data-acquisition channel." The key to this 
type of system is the interface. 
The Wescon program also emphasizes the subjects of 

manufacturing and of choosing and applying electronic 
data processing equipment, devoting six sessions to 
each. But if there is a conflict between a manufacturing 
session and an EDP session, the design engineer would 
do better to attend the manufacturing session. One of 
the EDP topics, Session 19, is "Tomorrow's Program-
mable Calculators"—their design, what they will do, 
how they will fit into systems, and who will use them. 
The preprints indicate that the answers are simple—they 
will employ Ms! and LSI ICs, will calculate and do some 
controlling, will fit into systems controlled by binary-
coded-decimal lines, and will be used by everyone. 
Granted, the papers are not aimed at calculator experts, 
but the design engineer could get as much information 
from sales brochures as from the papers. In fact, in the 
preprint of the H-P paper, the company's latest machine 
[Electronics, July 19, p. 32] isn't even mentioned. 
On the plus side, Session 1, "Choosing a Mini-

computer—the User's Viewpoint." could prove to be of 
value, as could Session 5, "Peripherals for Mini-
computers." Both could help sort out the machines and 
accessories that have been brought to the market in the 
past two years. 

Both EDP and manufacturing are combined in Ses-
sion 22, "Computer-aided Manufacturing." Clark E. 
Coffee ( 22-1) says that the development of a digital 
computer data base is the key to computer-aided manu-
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Laser communications: McDonnell Douglas high-data-rate system, 

employing a neodymiJrn-YAG laser, will be described at Wescon 

facturing. "The more directly the control computer can 
communicate with the N/C tools on the shop floor, the 
better. The direct interconnection of machine control-
lers with the central computer offers the feedback neces-
sary to completely automate production, inventory, and 
cost control." 

Another aspect of computer-aided manufacturing— 
the production of logic layouts and the assembling of 
boards—is coming into more widespread use, especially 
with small production runs and systems that require 
customizing. According to William Q. Fordiani (22-4), 
it's now possible for a logic designer to give a hand-
drawn logic diagram to a supplier and in four to six 
weeks receive an operating system with a complete set 
of computer-generated, design-analysis reports and wir-
ing documentator:. 

Besides computer-aided manufacturing, some nar-
rower topics—including beam-lead packaging concepts 
and the problems of making a hermetic seal—are also 
covered. Beam-lead ics have been around for several 
years, but according to J. Acosta and H. Segal of the 
Raytheon Co., they have very limited use, mainly be-
cause of the lack of good reliability data—most of it is 
either classified or nonexistent. To get around this, Ray-
theon's Missile Systems and Submarine Signal divisions 
undertook a program to investigate beam-lead devices 
from two points of view: the reliability of the basic 
sealed-junction chip (nitride-passivated), and beam-
lead chip packaging with a conformal coating. 
Non-engineering sessions on markets, business, and 

financing are playing a much more important role this 
year. Papers on how to get money for a new venture (4-
4) and how to get out of chapter XI bankruptcy ( 16-1) 
are musts for those thinking of starting out on their 
own. The first piece of advice of one group of venture 
capitalists. Thomas J. Davis, Wallace F. Davis and 
Frank G. Myers. of Mayfield Partners, (4-4) is don't go 
into the military business—get into the civilian market, 
in such areas as medical, ecological, and law enforce-
ment electronics. Communications—CATV and the new 
intercity microwave links—also look good to them. And 
probably most important, make sure that the starting 
team is broad-based. Marketing, production, finance, 
and management are as essential as engineering. fl 
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Sceptre rules benevolently 
over computer-aided design 
Some practical tips on solving nonlinear problems with Sceptre reduce 

the complexity and cost of this computer program; tradeoffs must 

be made between circuit models, solution accuracy, and running time 

by George C. Kenney, North American Philips Corp.. Briarcliff Manor. N.Y. 

CI Solving linear and nonlinear circuit problems is the 
province of a powerful computer program called 
Sceptre. Unfortunately, its reign has been limited by its 
complexity, high cost, and lengthy computer time. 
Sceptre, however, can be a practical and very valuable 
engineering instrument if used properly. 

Sceptre, which stands for system for circuit evaluation 
and prediction of transient radiation effects, can deter-
mine initial dc conditions and transient responses to 
general forcing functions for linear and nonlinear sys-
tems. Although it is primarily intended for circuits, it 
can find solutions for systems in any discipline. 

Until recently, Sceptre was available only by batch 
run at a computer facility, making it costly, time-con-
suming, and difficult to use. As a result, many nonlinear 
problems were solved by hand calculations, circuit ex-
periments, or by piecewise linearization with ECAP 
(electronic circuit analysis program). 

But now, input/output data for a Sceptre program 
can be handled by a remote teletypewriter terminal 
(through software provided by Computer Sciences 
Corp., Infonet div., El Segundo, Calif.). This allows the 
user to solve nonlinear problems with an ease ap-
proaching that of time-shared ECAP, and with reason-
able expenditure of time and cost. 

1. Circuit problem. Hysteresis of this flip-flop can be computed and 

plotted with Sceptre. Circuit elements are labeled for easy computer 

callout, with letters L and R differentiating between left and right side 

of flip-flop. Current sources are denoted by J. 
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Sceptre accepts input system data in two forms: as 
nonlinear, first-order, differential equations or as engi-
neering descriptions of a circuit (similar to ECAP). Initial 
dc conditions are computed or supplied by the user if 
known, then a transient analysis of the system's re-
sponse to forcing functions—such as time-varying volt-
ages or currents—is carried out. It is also possible to run 
initial conditions only and then, after inspection, run 
transient conditions, or compute only the transient 
mode by supplying the initial conditions. 

Sceptre recognizes standard passive elements such as 
resistors, capacitors, inductors, transformers, and the 
ideal diode. Linear dependent sources—like voltage-
controlled current or voltage sources or current-con-
trolled voltage or current sources—can also be used. 
These circuit elements enable the user to synthesize 
Ebers-Moll models for transistors as well as diodes that 
are operational in the large- or small-signal region. 
Models stored on tape can be retrieved for use at any 

point in a circuit. The models can be interconnected 
groups of passive or active, linear and nonlinear ele-
ments. Nonlinear "black boxes" are implemented by ta-
bles or a Fortran expression. A special section allows 
special parameters to be defined that may be unrelated 
to the primary problem. Moreover, the user may write 
his own Fortran program and insert it into a normal 
Sceptre run as a subroutine. 
Using Sceptre. Printout is in tabular and/or selected 

graphical form. Sceptre will print any or all sources, in 
addition to circuit element currents or voltages, which 
are defined as a function of time or of any other 
parameter. The plots are easily requested, automatically 
scaled, and labeled. 
An automatic termination feature stops the program 

upon satisfaction of any Fortran expression involving 
any of the circuit elements. For example, the statement 
TERMINATE IF(-IR7 GT.10.1.AND.R9 LT.12.2) 

will terminate the run when the reverse current through 
117 is greater than 10.1 milliamperes, and the voltage 
across R, is less than 12.1 volts. 

Sceptre uses the state-variable principle as its mathe-
matical basis. Capacitor branch voltages and inductor 
link currents are the state variables chosen to form a 
network of first-order, nonlinear, differential equations. 
This method is very efficient since computation time re-
lates only to the number of state variables and not the 
number of elements. 
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2. Sceptre models. High-frequency model (a) or flio-flop includes transistor speed-up capaciors and lead resistance. These circuit ele-

ments, however, severely slow up solutions at low trequencies because Sceptre mus' take thousands of steps to arrive at answer. Changing 

to model shown in (b) speeds solution. Increasing f•.equency of forcing function and decreasing its amplitude also nelps. 
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Ebers-Moll pnp transistor model 

There are usually two circuit equations associated with the 
Ebers-Moll transistor model: one for the collector •current, 
le, and the other for the emitter current, 1E. 
The collector current is: 

1c = Ics(CelV13 ,C, — 1) 

where Irs is the base-collector saturation current with the 
base-emitter shorted, and 0, the slope of the natural log of 
l„ versus V„.„.. 
This equation can also be written as: 

IC. = Ic () (e8ivalci — 1)/(1 — alaN) 

where Ic„ is the base-collector saturation current with the 
base-emitter open, a, the inverted common-base current 
gain, and a, the normal common-base current gain. For 
computer program listing, the collector current becomes: 

r DIM*:EQI ATIO\ 0 1, V HO 

Similarly, the expression for the emitter current can be 
written as: 

I E = Es (e8NvB/E — 1) 

where I, is the base-emitter saturation current with the 
base-collector shorted, and 0, the slope of the natural log 
of 1, versus V„.„ 

Another version of the equation is: 

E --- 1E0 (eeN va,E — 1)/(1 — alaN) 

where 1„, is the base-emitter saturation current with the 
base-collector open. The program listing for I„ becomes: 

I, = DIODE EQUATION (0,, V„.„) 
The model's circuit elements are defined as: r„, the base-

spreading resistance; re, the series collector resistance; Cde, 
the collector diffusion capacitance; C„., the collector junc-
tion transition capacitance; CdE, the emitter diffusion ca-
pacitance; and CE. the emitter junction transition capaci-
tance. 

C dC 

E 

The first step in preparing a problem for analysis with 
Sceptre is to draw an equivalent circuit using resistors, 
inductors, capacitors, transformers, sources, and any 
necessary stored models. Circuit elements may be linear 
or nonlinear, and defined by a numerical constant, 
tabular list, or Fortran expression. 

Next, name or number all nodes and name each cir-
cuit element. Then choose current flow direction in each 
passive element and source. Assign circuit values in a 
constant set of parameter units. (For high speed, a good 
set is kilohms, picofarads, microhenries, milliamperes, 
volts, and nanoseconds.) 

Circuit elements can now be easily combined to form 
an Ebers-Moll large-signal transistor equivalent circuit 
(see "Ebers-Moll pnp transistor model," p. 74). The 
emitter current, I„, and the collector current, L., are en-
tered as DIODE EQUATION (0,V) or DIODE TABLE 
XY to achieve numerical convergence for the initial 
condition solution. 
An example will illustrate how to use Sceptre and 

how to implement model changes in order to achieve a 
successful run. The circuit hysteresis of the flip-flop in 
Fig 1 is to be predicted by the computer. The diagram 
uses a labeling scheme that is convenient for calling out 
circuit elements in a program. Besides the usual nu-
merical differentiation between components, the letters 
L and R distinguish between elements on the left side 
and right side of the circuit. 
The Sceptre model of the flip-flop in Fig. 2(a) uses a 

slightly modified version of the Ebers-Moll transistor 
equivalent shown on p. 74. Since the flip-flop's transis-
tors never saturate, current source a,I,. can be omitted. 
Diode JCSL (or JcsR) replaces current source L., and 
diode JESL (or JESR) replaces source I„. Both the diffu-
sion and transition emitter capacitances are combined 
in capacitor CESL (or cEsR), while the diffusion and 

transition collector capacitances become CCSL (or 
ccsR). Also, small speed-up capacitors (5 pF) and lead 
resistances ( 10 ohms) are included for better accuracy. 

Because the flip-flop's hysteresis is reflected in the dif-
ference between the collector voltage of Q, and Q„ re-
sistor RO is added. Circuit hysteresis, which is a function 
of R1L (and R IR) and R3L (and R3R), can be pre-
dicted by computing the voltage across RO. 

Operating frequency range for the flip-flop is 1 ki-
lohertz to 10 megahertz. Therefore, a forcing function 
with a frequency of 1 kHz is a reasonable choice for the 
excitation voltage. To guarantee that the flip-flop will 
trigger, the amplitude of the forcing function will be 
5 V. Let the forcing function, then, be E, = -5cos2e 
1000t, where t is time. 

Fail-safe. For the model of Fig. 2a, Sceptre will cor-
rectly solve the de case but will fail to give a transient 
solution. The reason for the failure will be indicated as 
SMALLER MINIMUM STEP SIZE REQUIRED. 

This type of failure, which is sometimes called the Ei-
genvalue problem, is caused by a conflict in circuit time 
constants that will incapacitate any nonlinear analysis, 
computer or otherwise. The flip-flop has natural fre-
quency modes caused by short time constants that re-
quire very small time steps for accurate analysis. Be-
cause of the long running time to complete the solution, 
Sceptre will decline to solve the problem. 
There are several elements aggravating the flip-flop's 

time-constant problem. Speed-up capacitors, header ca-
pacitances, and transistor lead resistance do not affect a 
low-frequency solution, but they do complicate solution 
processes and increase program time. 

Step size is determined by the specified problem du-
ration (stop time) and by the smallest time constant ot 
the circuit. The initial step size chosen by Sceptre is 10 ` 
times the stop time. This step size is tested by the inte-
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gration routine for accuracy, and if that size is found to 
be erroneous, a new step size that is half the previous 
value is attempted. 
The test process is repeated until a small enough step 

size is found or until the step size is smaller than 10-:' 
times the stop time. If the step size required is less than 
this value, the run is terminated because a smaller min-
imum step size is required. 
A successful run can be achieved without changing 

the low-frequency hysteresis by removing all speed-up 
capacitors and all lead resistances as shown in Fig. 2(b). 
It is also helpful to decrease the magnitude and period 
of the forcing voltage, E, to speed up the integration. 

Actually measuring circuit hysteresis helps to deter-
mine how to modify E,. A measurement will show that 
the hysteresis is about 0.5 v at 1 kHz as well as at 100 
kHz; therefore, changing the frequency of E, from 1 kHz 
to 100 kHz will speed the solution without affecting ac-
curacy. Reducing the amplitude of E. from 5 to 2 v also 
aids the solution without impairing the triggering of the 
flip-flop. Switching from a cosine wave to a triangle 
wave is another simplification. To see the change in hys-
teresis at high frequencies, another run could be made 
at 10 megahertz with the original model and original E,. 

Figure 3 reproduces the successful run of the pro-
gram input data and the hysteresis plot. The forcing 
function, E_ is entered as a table; all diodes are repre-
sented by the exponential diode equation. The program 
requests a plotted output of VRO, the voltage across re-
sistor RO, versus E„ The plot correlates fact with 
theory—computed hysteresis is 0.4 v; the measured is 
0.5 V. 
A brief look at cost considerations is also essential. Be 

cause Sceptre is a large program that requires expensive 
Fortran compilation, a good deal of its cost tends to be 
a fixed overhead. The flip-flop problem, for example, 
can be run with identical numerical results on an IBM 
360-65 or a Univac 1108, using a conversational, re-
mote, job entry teletypewriter. The price of the IBM run 
will be approximately $90, 80% of which is overhead, 
while the Univac solution costs $30 with 20% overhead. 

Defined parameters. Another example will serve to il-
lustrate the flexibility of Sceptre through the use of its 
special defined parameters section. Suppose the prob-
lem is to solve a set of first-order, simultaneous, differ-
ential equations that may be entirely independent of 
any electrical network: 

X'(t) = -6X(t) + 5Y(t) + 10 
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CFSL,6-3=10  

_EREL.6-7.O _ 

R3L.I5-3F3.16  

_JCSL. 4- D.DIODE. EODATIIIRI1,2E -11,35 .) 
_CCSL,F -3.14  
JFL.3 -4'.92T,JESL  
¡PcL,5 -4.0 _   

RLR,10-15F,316  
--------

-   

RS8,8-9..^2  

R1;1,11-12..73  
Re.12_8.42  
FRSR ,12 -13.4 
JEDR,16 -11.010DE EDuATIONC1.2E-11,15.I -

CESR.16-13.10 
g/m1.5-1_3.3.16 ---
Jcs4,1.1-13FotonE EQuerioN(1.2E-11;35.)  
_CCSR,1 4-13=10 
JF P, 147.IFF.92...JFb" _ 
'FRCR.15-14.0  
RiC,7-1711F00 

_RO.15 -5!10011_ 
ÉRER.16-7Fu 

VRO 

2,500E.1.10 

P1-0T 11£ VIIC1 __VS ES_ 

3.gbel. 00 

1.5006.00 1- ---

1 0011.011 

N__ 

-5 oci1E-01 
r-

-1.000E•OQ 

FUNCTIONS 
YnOLE 1 
n,-2 

50.2 
1 

PIlO DOPuTS  
,PLOT(ER) _ 

vuLL.vNLP,vR2RaRZL.vRiC;PLoT 
-i,sTpSZ 

RUN.MOPOLS 

RUN CI TIALOPZUM,S 
WRITE SIMuLR OITA 

STOP TIMEE12E3 
MINIMUM STEP SIZE n.001  
RERuN, DeScRIPTION11) 

-2.5U0E•00 1 

-1.500E.D0 1-- --

1 
-2.000E•00 " 

  FR 
-4.000E•00 -2.000E•00 O.  

-5.000E•00 - 3.000E•00 -1.000E•00 1.0006•00 

(a) PROGRAM INPUT DATA (b) HYSTERESIS PLOT 

3. Computer printout. Program listing (a) shows set of Fortran instructions needed to predict flip-flop hysteresis. A graph of the hysteresis 

(b) is obtained by requesting a plot of the collector difference voltage (between Q, and C), represented by VRO, versus the forcing function, 

E. Distance between colored lines is predicted hysteresis voltage, which is 0.4 volt compared with measured value of 0.5 V. 
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Modified pnp Ebers-Moll model 

A few minor modifications of the conventional Ebers-Moll 
transistor model improves its speed without adversely af-
fecting its accuracy. Eliminating extraneous resistances 
and carefully combining diffusion and transition capaci-
tances implements the change. 
The equation for transistor collector current, le, can he 

written as: 

Il;— — 1) 

while the expression for transistor emitter current, I,. be-
comes: 

= 13/ E — 1) 

All modified circuit elements are defined in terms of the 
original model: 

C,„. = 3C,,./4 
C„.,. = C„./4 + C,,,. 
CE = Ct E 
C,. = C,„. + C„. = C,„. + 

= collector-emitter header capacitance 
= base-spreading resistance 

C,,,. = 0, T, 

where i' s is storage time 
= TE 

where T., is the minority carrier transit time 
T., = = 

where ce„,,,,,„ is the alpha cutoff frequency, and te r is the 
beta cutoff frequency 

C„. = C„,„, - 
where C„,,„ is the output capacitance with the emitter open 

= C„„, - 
where C,,,„ is the input capacitance with the collector open. 

Y'(t) = 5X(t) - 7Y(t) 
The initial conditions are X(0) = 6 and Y(0) = 5. 

Each of the derivatives may be entered under the 
program listing DEFINED PARAMETERS in explicit 
form. A proper sequence would be: 
CIRCUIT DESCRIPTION 
DIFFERENTIAL EQUATION EXAMPLE 
(Enter data, for instance, as in Fig. 3(a).) 
DEFINE PARAMETERS 
DPX = EQUATION 1 (PX,PY) 
DPY = EQUATION 2 ( PX,PY) 
PX = 6 
PY = 5 
OUTPUTS 
PX(X), PY(Y), XSTPSZ, PLOT 
FUNCTIONS 
(Define equations X'(t) = -6X(t) + 5Y(t) + 10 and 
Y'(t) = 5X(t) - 7Y(t) by using dummy variables A 
and B for X and Y, respectively.) 
EQUATION 1 (A,B,) = (-6.*A + 5.*B + 10.) 
EQUATION 2 ( A.B) = ( 5.*A-7.*B + 2.) 
RUN CONTROLS 
INTEGRATION ROUTINE = TRAP 
STOP TIME = 100 
END 
Since the derivatives of PX and l'y ( DPX and DPY , re-

spectively) are entered in the program, the functions of 
PX and l'Y must be updated at each integration step. 

It should be noted that the initial values of the vari-
ables X and Y are entered as Px = 6 and PV -= 5; the 
differential equations themselves are entered under DE-
FINED PARAMETERS. Since the quantities X and Y 
are treated like the state variables of a general transient 
problem, they are subject to the same step-size limita-
tions in whatever Sceptre integration routine is used. 
When the defined parameters feature is used, it 

should be remembered that Sceptre can only solve non-
linear, first-order, differential equations. Higher-order 

equations must he reduced to a set of first-order ones. 
Limitations. There are several important factors to 

keep in mind when using Sceptre. The first one is to 
know the application. Sceptre can solve very compli-
cated nonlinear problems; if the problem is linear, use 
ECAP. It is often worthwhile to simplify the problem by 
using different models at different frequencies. 
Another consideration is computer models. For most 

nonlinear applications, transistors can satisfactorily be 
handled by Sceptre with the Ebers-Moll model shown 
in "Modified pnp Ebers-Moll model," above. It offers a 
good compromise between speed and accuracy. Always 
remember that the simplest satisfactory circuit model 
has the best chance of running. 

Sceptre is limited to two types of active dependent 
circuit elements for accurate dc ( initial condition) analy-
sis. These are a current source that depends on a current 
and a nonlinear element, like the diode. The diode must 
he entered as a diode equation or a diode table. Any 
other active dependent circuit elements (such as volt-
age-dependent current sources, passive elements that 
depend on either voltages or currents, and tables for ze-
ner diodes. tunnel diodes, or any device whose charac-
teristic curve does not monotonically increase) may 
cause convergence difficulties in the dc solution. 

However, these elements present no difficulty for the 
transient solution portion of Sceptre. They even offer an 
alternate method of obtaining a circuit's initial condi-
tion when the dc method fails. 
To approximate a dc steady-state solution, some ini-

tial conditions can he assumed and a transient solution 
run (with the forcing function set to zero and all capaci-
tors given equal values) for a duration of five constants. 
Using the steady-state values obtained in this way as 
initial conditions, a transient run with a proper forcing 
function can be made. This technique should only be 
used after unsuccessful attempts to solve the dc case. 
Finding initial conditions by transient response will al-
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ways require two runs to achieve a final solution. 
Another difficulty often encountered is the Eigen-

value or small-time-constant problem. First, it should 
be determined whether the elements causing the trouble 
are necessary to get the desired solution. About 90% of 
the time, they are superfluous and only serve to bog 
down the program. 
One method of solution is to use a simple model at 

low frequencies and a complex one at high frequencies, 
where the forcing-function frequency and the Eigen-
values are compatible. A good low-frequency model is 
one that has no capacitances except large diode shunt 
capacitors and that uses E„ at the highest possible fre-
quency without appreciably changing the dc solution. 
An appropriate, but not overly complex, model 

should be used for a second run at higher frequencies. 
This two-model technique will probably be more satis-
fying and less expensive than using the same model for 
high and low frequencies, as can be done with ECAP. 

Even if the problem involves conflicting Eigenvalues 
and all attempts at separate solution are unsatisfactory, 
there is yet another approach. The user can allow 
Sceptre to take a smaller step size than the normal 10 
times the stop time. A specific minimum step size ( for 
example, MINIMUM STEP SIZE = 0.00001) is called 
out as a RUN CONTROLS instruction. Sceptre follows 
the same process to determine step size—starting with 
10 times the stop time and dividing by two each inte-
gration pass until the specified limit is reached. 

It is also useful to call out a maximum step size ( like 
MAXIMUM STEP SIZE = 100) that is about I% of the 
stop time. The program can then take large steps in 
time toward the solution when the derivative of the 
state variables are changing slowly. For example, a cir-
cuit problem may require very small step sizes in the 
beginning, but it could correctly take large steps later, 
near the steady-state condition. 

Excessive computer time is not a concern when a very 
small step size is specified. A built-in counter logs inte-
gration passes and automatically terminates the run 
when the number of passes exceeds 20,000. When step 
size is varied, it is a good idea to call for XSTPSZ, 
PLOT under the OUTPUTS instruction so that step size 

(,) VOLTAGE SOURCE 
INDUCTOR LOOP 

CII 

(b) CURRENT-SOURCE 
CAPACITOR CUT SET 

(c) DC SOLUTION FOR LOOP id) DC SOLUTION FOR CUT SET 

4. Topological restrictions. To solve the dc case (initial conditions) 

loi a \. ollaje-source inductor loop (a) or a current-source capacitor 

cut set (b), Sceptre requires the addition of a resistance—in series 

for the loop (c) and shunting for the cut set (d). 

Nonlinear computer programs 
At present, there are four computer-aided design pro-
grams for solving nonlinear circuit problems: Sceptre, 
NET-1, Circus and TRAC. Each one has its own special 
application and, when properly matched to a problem. 
will minimize both time and cost. Generally, Sceptre is 
considered the most powerful, flexible, and expensive 
of the four; it can solve many problems beyond the 
reach of the others. 

NET- 1 (network analysis program) employs predeter-
mined stored Ebers-Moll models of junction diodes 
and bipolar transistors for a good compromise between 
speed and accuracy. But the program's flexibility is lim-
ited. NET-1 does not allow the user to account for such 
things as junction breakdown, base narrowing or con-
ductive modulation. 

Circus (circuit simulator) employs a somewhat 
awkward charge-control model that is mathematically 
equivalent to the Ebers-Moll model. Program restric-
tions include acceptance of only pulse or sine inputs, 
limited element library, and no tables or analytical ex-
pressions. 

'URA( (transient radiation analysis by computer) cannot 
handle stored elements, tables, or analytical expres-
sions. However, a problem that can be solved with 
TRAC will be done more economically and faster than 
with Sceptre. 

is plotted as a function of time. 
Sceptre has three integration routines: TRAP, XPO, 

and RUK, which ( in this order) are increasingly accu-
rate, time consuming, and costly. For most applications. 
XPO, which gives a 2.5-term approximation of the Tay-
lor series, offers optimum speed and accuracy. 

Although Sceptre can handle up to 300 circuit 
branches, it is advisable to limit the number of branches 
to 70. The Fortran compiler cannot handle more than 
70 branches at once, and large programs become diffi-
cult to run. 

There are several reasonable topological restrictions 
imposed by Sceptre for dc solutions. Two are shown in 
Fig,. 4—a voltage-source inductor loop and a current-
source capacitor cut set (dual of a loop, connecting one 
node to another node). The dc case for these problems 
is solved by adding a small resistor. R. to the loop and 
a large resistor. R. to the cut set. The resistors should 
be eliminated for the transient run since cut sets and 
loops are acceptable for the integration routine. It 
should be noted that a diode, instead of a resistor, can 
be used to prevent the formation of a cut set, as it does 
in the Ebers-Moll model. 

Very small and very large passive element values 
should be avoided in Sceptre because of the time con-
stant problem. Also, zero values of resistance, induc-
tance, or capacitance will cause a run to terminate in 
Fortran. Because Sceptre can plot the current through 
voltage sources and the voltage across current sources, a 
zero-impedance element can be represented by a zero-
value voltage source, and a zero-value current generator 
makes an ideal infinite-impedance element. Moreover, 
the diode capacitances in the Ebers-Moll model should 
not be neglected since their exclusion would cause solu-
tion errors. 
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Designer's casebook 

Resistance change alters 
filter's output function 
by Frank Vitaijic 
Bellingham, Wash 

A variable-function filter can be made with an active 
RC network by simply changing the value of a single re-
sistor. For specific values of a feedback resistor, R, in 
circuit (a), either all-pass, bandpass, or notch filter func-
tions can be implemented. 
Network filtering function is variable since the cir-

cuit's two zeros are movable, while its two poles remain 
fixed. Values of R, that lie between the points where the 
filtering function changes cause a linear variation in the 
circuit's voltage amplitude ratio at the center frequency, 

If R, is some high value, a pole-zero plot ( b) shows 
that the zeros are located on the positive and negative 
imaginary axes, resulting in a notch filter. As R, is de-
creased, the zeros travel on a circular path towards each 
other. When they are diametrically opposite the net-

work poles, an all-pass filter is realized. 
Further decreasing R, causes the zeros to coincide on 

the real axis, where they split and then travel in oppo-
site directions—one towards the origin, and the other 
towards infinity. When R, is reduced to zero, a band-
pass filter results with one zero at the origin and the sec-
ond at infinity. 
Examining the network's transfer function will illustrate 
circuit action. The basic circuit (a) has an all-pass trans-
fer function: 
EJE, = k D(-s)/D(s) 

where k is a constant, s the Laplace transform variable, 
and: 

D(s) = s2 + 4.),,s/Q + coo.' 
and D(-s) = s2 - w„s/Q + (,.)„2 
where Q = co„/2a 
and a is the real part of the complex pole pair (as shown 
in the diagram). 
The network represented by ff-'" is actually a band-

pass filter. The value of R, needed to realize an all-pass 
function is denoted by If k #_ + 1, then either 
bandpass or notch filters can be implemented by adjust-
ing X. 
For example, when k = -X the Y.— network is a 
bandpass filter: 

Variable active filter. Decreasing the resistance of feedback resistor, R1, changes filtering action of basic active circuit ( a) from notch to all-

pass Io bandpass network. As shown in (b), poles of transfer function are fixed, but zeros move toward real axis, where they meet and then 

split. When R, is zero, one zero is at the origin, the other is at infinity. Actual all-pass filter (c) requires three differential amplifiers. 

R1 XAP RS 

(a) BASIC CIRCUIT 

NOTCH 
BANDPASS X= 2 
X= 0 

\ 
NOTCH 
X= 2 

o 
ALL- PASS 
X= 1/2 

4\ 1   
/ 602+ 1 

Re 

ALL-PASS 
X= % 

(b) POLE- ZERO PLOT 

R1 

 Vy'v  
R, 

R2 

Cl 

 il  
R4 

C2 

0-5PC(e- ' 

Rf XR, 

INVERTER SECTION BANDPASS SECTION 

(c) ALL- PASS ACTIVE FILTER 

R2 = 3Q / 2wo St 

R3 = 1 / 24,0 (C2 — 1 / 30) 

R4 = 4 R2 / 31"/ 

1k&2 R1 R1 < 101a2 

kS2 < Rs < 10k52 

= C2 = 1F (NORMALIZED) 
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AA?  D(s) — D(— s)  1 E2 AA?  [ AA? D(— s)  eo — 1 + AA? D(s) j 1 + AA? AA? D(S) 

2(00AAP S  
= Q(1 -I- AA?) [S2 + ‘00S/Q C0.2] 

The overall circuit transfer function becomes: 

E2 AA? [ AA? — A (1  X)D(—s)  
E1 — 1 + AA? AA? D(s) 

An all-pass filter results when A = 

E2 AA?  LAP AA? (1 ± XAr)ll(—s)] 
— 1 + XAP AA? D(s) 

E2 D(— s)  
= AAP [ D(s) 

X.AP  [  D(S) — D(—s)] 
+ AA? D(s) 

And when X = the circuit is a notch 
filter: 

E2 AA? AAP 2AAP/ (1 — AAP) 
El = 1 + AAP AA? 

(1 ± 2XAp D(—s)  
1 — AA? D(s) 

E2 

1 

AA?  

+  AA? 

[(1—XAp)D(s)-2D(s)—(1+XAp)D(-1 

Since k = -X-:'", then: L (1 —XAp)D(s) 

EYE, = k D(-s)/D(s) An actual all-pass circuit is shown in (c) for A'" = 
which is the original all-pass circuit transfer function. -k = 1/2 . The resistor values are scaled with respect to 

Similarly, when X = O. a bandpass filter is realized: the capacitors. 

Triggered sweep generator 
responds to 100-ns spike 
by Lawrence Sperling 
Monroeville, P. 

Connecting a dual high-threshold-logic (HTL) NAND 
gate as a set- reset flip-flop gives a triggered sweep gen-
erator that provides a 2%-linear ramp when triggered 

with a 5-volt 100-nanosecond pulse. Sweep speeds for 
the circuit range from 10 seconds down to 10 micro-
seconds. Moreover, duty cycle for a second output, a 
gating pulse, can be as high as 95%. 
When the flip-flop is set with a trigger pulse through 

transistor Q„ its Q output goes low, allowing transistor 
Q, to saturate. Since Q. is conducting, transistors Q. 
and Q, generate a ramp output, the timing of which is 
controlled by capacitor C,. 
A constant current, determined by resistor R, and the 

voltage across it, charges capacitor C. The resistor's 
voltage (V„,) for the sawtooth output shown is approxi-

Flip-flop trigger. Bistable formed by dual NAND gate accepts high-speed trigger pulse for sweep generator circuit. Input spike sets bistable, 

its Q output goes low, Q. saturates, and C, charges. When voltage across C, reaches threshold of UJT 0,, the transistor fires, discharging C,. 

which applies a pulse to 0, that resets the bistable. The sweep generator is now ready to be triggered again. 

22 kS2 

i5 V 

10Ons 

2N4124 

TRIGGER 
INPUT 

Q, 
2N4124 

10k7 

2   

MOTOROLA 
MC 661 P 
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1O k2 
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-;1  
1N709 
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03 
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02 
2N4125 

150L1 

04 
2N4871 

270 

1N709 

07 
2N4124 

2N5089 

GATE 
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SAWTOOTH 
OUTPUT 
0 V 
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mately 3 y for the generator in the diagram. 
Capacitor C, charges until the voltage across it 

reaches the triggering point of unijunction transistor Q. 
When Q, turns on, C, discharges and a positive pulse is 
applied to the base of Q,. This resets the flip-flop to its 
normal state, with the Q output high. The sweep gener-
ator can now accept a new trigger pulse. 
Output sweep voltage is buffered through Q„ so that a 

load will have a negligible effect on sweep length. This 
emitter-follower introduces a slight output delay, for 
which the circuit can be compensated. In addition to 
providing a sawtooth output, the circuit offers a gate 
output, which is taken from the flip-flop's Q output and 
buffered through transistor Q. 

It is simple to find the timing for sweep speed: 
t = C,V„/I„, 

where V„ is the maximum output sweep voltage, and 
the current through R„ Since I„, = V,,,/11„ then: 

t = R,C,V„/V„, 
Output voltage, V,,, is determined by the product of Ws 
intrinsic stand-off ratio CO and its interbase voltage 
(V„„). For this particular UJT. TIV„„, equals 8 Y. There-
fore: 

t = 8 R,C,/V„, 
Values for resistor R, should range between 100 ohms 

and 100 kilohms. Values for capacitor C, depend pri-
marily on the resistance selected for R,; the suggested 
low limit is 1,000 picofarads. 

Broadband pulse generator 
uses small timing capacitance 
by Ron Siebert 
Signetics Corp.. Sunnyvale. Calif. 

An inexpensive, widerange pulse generator keeps ca-
pacitor values low, even at operating frequencies down 
to 0.3 hertz. Instead of large capacitances, the circuit 
uses a field effect transistor and a high-value variable 
timing resistor to give large time constants. 
The generator, which operates from 0.3 Hz to more 

than 10 megahertz, consists of only one integrated cir-
cuit, a I'ET, two resistors, and one capacitor. It has no 

High R, low C. Generator can deliver 0.3-hertz pulse output with 

tirriiiiy capacitor as small as 0.1 microfarad. High input impedance of 

FET and large timing resistance keep time constant large. 

special power requirements, and operates over a supply 
range of 4 to 6 volts. 
The FET performs as a source-follower; and because 

of its high input impedance, the timing resistor. R„ can 
be quite large. This allows the timing capacitor, C„ to 
become small for a particular output frequency. 
Three Tn. NAND gates provide the gain and regenera-

tive feedback needed to sustain circuit oscillation. The 
generator's output is a pulse train the duty cycle of 
which can be adjusted with potentiometer 

Frequencies as low as 0.3 Hz can be obtained when C, 
is as small as 0.1 microfarad. Timing resistor, R,, may 
be varied from a few hundred ohms to 20 megohms, re-
sulting in a frequency change for the output of over 
50,000:1. 
To calculate the output frequency ( f„) for specific val-

ues of R, and C„ let: 
= 1/2 R,C, 

Designer s casebook is a regular leature in Electronics We invite readers to submit original 
and unpublished circuit ideas and solutions to design problems Explain briefly but thor-

oughly the circuit's operating principle and purpose We'll pay S50 for each item published 
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What's all this noise 
about noise? 

Nips' 30-series 
hich noise-immuniy 
logic modules save 
noise proolems 
instantly 
right on the circuit 
esicn. 

PHILIPS 

How to eliminate the effects of self-
induced and externally generated a.c. 
and d.c. noise ir logic circuits... there's 
a subject to keep earnest circuit de-
signers debating into the night. 
But it's time to call time, gentlemen. 
Ail this noise about noise is just valu-
°ore energy going to waste. 
Philips' new 30-series high noise-immu-
nity logic modules provide an instant 
solution,not only to problems caused 
by so-called d.c. noise, but to the more 
troublesome spurious a.c. pulses that 
can cause a logic system to go all 
i:logical. 
The tricK is in matching uo the rela-
tionship between noise-immunity and 
speed .of-system response. With c 30-
series module you simply add, where 
necessary, a slow-down capacitor in 
the circuit... selected, of course, to fit 
the situation... and there's no wore 
noise problem left to talk about! 
Don't leave yet. The 30-series includes 
not only logic elements, but timers, 
power amplifiers, lamp/relay drivers, 
interface modules, p.c. boards, con-
nectors, mounting racks.., everything 
you need to build a complete system. 

Modules come in 16 and 20 pin dual-
in-line packages ready to insert. Philips 
provides full application support... 
we'll even design a prototype foryou. 
Not that we want to take all the noise 
out of life.., just the part that costs you 
needless time and money. After all, 
there are still plenty of other things to 
argue about... 

Order your copy of " Noise 
behaviour of the 30- series". 

N.V. Philips' Gloeilampenfabrieken 
Electronic Components and 
Materials Division 
Eindhoven - The Netherlands 

Di:ariouted and sold in the U.S. by: 
MULLARD Inc.,100 Finn Court, 
FARM'NGDALE N.Y. 11735. 

In Canada: Philips Electron Devices 
a division of Philips Electronics 
Industr:es Ltd. 116, Vanderhoof Avenue 
TORONTO 17 - Ontario 

'PHILIPS-.1  
electronic components 
and materials 
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Latent image can provide chips 
with built-in control memories 
Flip-flops on a memory chip spontaneously assume a specific on-off 

pattern when power is turned on; this latent image can be programed 

at little cost with control instructions immune to power failure 

by Irving T. Ho and Gerald A. Maley, IBM Corp., Hopewell Junction, N.Y. 

LI In striving to improve the price/performance ratio of 
semiconductor memories, designers have so far copied 
the approach that was successful with core memories— 
they've reduced bit-cell size and power dissipation, 
shortened the cycle time, and improved fabrication 
techniques. By now, however, this approach to reducing 
semiconductor memory costs seems to be nearing its 
limit. 

But there is another tack designers have largely ig-
nored—exploiting certain features found in semicon-
ductor arrays, but not in cores, that would add to the 
functions performed by semiconductor memories. Chips 
with these extra functions might cost more per bit, but 
they would also substantially improve the operation of 
the overall computer system. 
One such potentially useful feature of alterable semi-

conductor memories is the latent image. This is the pat-
tern of on and off positions assumed spontaneously by 
the flip-flops on a semiconductor chip every time power 
is turned on. 
At the moment, so far as the systems designer is con-

1. Time constants. All three pairs of flip-flop parameters labeled in 

color are theoretically, but never actually, identical. By slanting any 

one of the three parameter pairs properly, it's possible to guarantee 

the condition of the circuit when power is turned on. 

-Ts 

i v 

0 2 

Bo 

— 

cl 

cerned, the latent image is just a nuisance. Yet it is ca-
pable of solving a problem that is already encountered 
in an acute form in control stores and that will be com-
pounded as machines with semiconductor main and/or 
buffer memories come into more and more general use. 
The problem arises whenever a machine is turned on af-
ter any kind of power shutdown or after a "crash," 
when a small software bug causes the computer to be-
have erratically and unpredictably. 
Once the machine is operating normally again, the 

first step is to clear the memory and restart the system 
from some known point in the program. This clear-and-
restart procedure is necessary with most core memories, 
to correct for the errors that voltage transients may have 
introduced into the stored data. It's also necessary with 
semiconductor arrays, but for an entirely different rea-
son—the latent images that emerge in these conditions 
are not at all like the patterns of stored data that existed 
beforehand. 

It is tempting. but wrong, to refer to the new patterns 
as "random." In fact they aren't random, because in any 
given semiconductor chip the pattern is always the 
same. If all the flip-flops on the chip were perfectly bal-
anced, then the pattern would be different every time, 
and the data would indeed be random. But balancing 
all the flip-flops in a large array is impossible, especially 
in mass production. In general, each flip-flop has a bias 
that pulls it into the same state with every power resto-
ration. Since unbalance is inevitable, it might as well be 
planned so that the latent image is meaningful. 
A meaningless latent image makes it necessary to re-

load machines that have alterable semiconductor con-
trol stores—a problem which older machines circum-
vented by keeping control information in read-only 
memories. ROMS, however, required all data, even if sel-
dom used, to be kept immediately available, and could 
be updated only by the physical replacement of a major 
part of the entire memory array. These difficulties are 
avoided with the reloadable control stores, at the cost of 
providing a means to reload them—in IBM equipment, 
for instance, a small magnetic disk. 
A meaningful latent image, however, would provide a 

control store with built-in reloadability, eliminating 
costly extraneous hardware. The latent-image memory 
would thus combine the advantages of a read-only 
memory with those of an alterable memory. 
Of course, personalizing the memory chips with the 
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latent data, as read-only memory modules are person-
alized, adds to chip cost and also to inventory costs, 
since a single part is replaced by many almost identical 
parts. Offsetting that, the extra function created by the 
personalization will provide increased revenue for the 
memory manufacturer. 
The personalization is achieved by imposing on the 

array of flip-flops a built-in bias, with a desired pattern, 
in place of the bias that appears inevitably and haphaz-
ardly in spite of attempts to avoid it. This intentional 
asymmetry can be either ac or dc, as the two diagrams 
in Figs. I and 2 show. 
A typical ac asymmetry can be obtained by making 

the time constants on the two sides of the flip-flop 
slightly different, as shown in Fig. I. These time con-
stants are functions of the collector load resistance, the 
collector-to-ground capacitance, and the base-to-emitter 
voltage of the respective transistors. For instance, tran-
sistor Q, in the diagram will inevitably turn on when 
power is applied under any of the following three condi-
tions: 

(a) RI = R2, CI > C2, and Vbel = Vbe2 j or 
(b) R1> R2, C1 -= C2, and Vbei = Vbe2 j or 
(e) R1 = R2, CI = C2, and Vbel < Vbe2. 

A typical dc asymmetry can be obtained by adding a 
Schottky barrier diode to one or the other side of each 
flip-flop, as shown in Fig. 2. This diode may be con-
nected to the substrate of the memory chip through the 
p + isolation wall, or, at some expense in chip area, to a 
separate reset line. 
Usable with any cell. The two memory cells shown in 

Figs. 1 and 2 have been made different on purpose, to 
illustrate the fact that the latent image can be used in 
different kinds of bipolar memory cells. It also applies 
to mos cells—to static field-effect transistor cells, and in 
principle also to dynamic FET cells, which store data in 
capacitances rather than in flip-flops. 
As described so far, however, the latent-image 

memory concept suffers from a serious drawback. For if 
the latent image is obtained only when power is turned 
on, then to obtain the image under other than restart 
conditions requires power to be turned off and then on 
again—and this destroys the active data stored in the ar-
ray on top of the latent image. 
The drawback is easily circumvented by an extension 

of the basic concept: the latent image can be made to 
appear each time a pulse is applied to the unit, without 
the power being turned off and the active data being de-
stroyed. One way of doing this is to add a diode to one 
side or the other of a conventional memory cell, as 
shown in Fig. 3. On one side, the diode creates the la-
tent image of a binary 1 in that cell; on the other, it 
creates a latent 0 image. 

During conventional operation the diode is biased 
negatively and does not affect the cell's normal oper-
ation. To read actively stored data, the word line W is 
given a positive pulse, in response to which another 
positive pulse appears on one of the two digit lines, B„ 
and B„ depending on which of the two transistors is 
conducting at that moment. Likewise, to write new data 
into the cell, the appropriate digit line is driven posi-
tively at the same time as the word line, forcing the op-

posite transistor into conduction. Neither of these oper-
ations is significantly affected by the presence of the 
diode. 

But to read the latent image, a positive pulse is ap-
plied to the anode of the diode at the same time as a 
pulse is applied to the word line. The amplitude, V, of 
this pulse is related to the voltage drop V„ across the 
diode and to the nominal collector voltages of the 
memory cell, in this way: 

VI. = VD C" el t‘,0) 

Typical values for the collector voltages V,, and V, „ are 
1.7 and 0.9 volt respectively; if the diode is a pn junc-
tion device, its V„ is about 0.75 y, and V,, should be in 
the neighborhood of 2 Y. For a low-barrier Schottky 
diode, the V„ is 0.4 v, and V,, should be about 1.7 Y. 
Under these conditions the latent image can be read 
from the cell without disturbing the active data. 

Obviously the active data appears on the output lines 
too; the distinction between active and latent images is 
present only when the images themselves differ. Exter-
nal logic can perform the discrimination function. 

Specifically, if the active and latent images in a par-
ticular cell are the same, that is, both I or both 0, then a 
signal appears on only one of the two digit lines. On the 
other hand, if the active and latent images are different, 
the active data will appear on one digit line and the la-
tent data on the other. Suppose, when the word line po-
tential rises, the B„ line rises along with it. This implies 
that transistor Q, is off, so that the large swing charac-
teristic of a readout can appear. Therefore Q, is satu-
rated—the collector and one emitter of Q. are clamped 
within a fraction of a volt of one another. 

Ordinarily, the word pulse is relatively wide, and the 
following pulse on the digit line is equally wide. But the 
diode pulse for reading out the latent im- age should be 

2. Diode pullover. By applying a signal to the isolation barrier in the 

substrate when power comes on, the Schottky diode can force the 

flip-flop into its "on" state. Diode can also be connected on other 

side of circuit to force the flip-flop "off". This circuit is a Bell Labora-

tories design for high speed and low power. 

TO 
SUBSTRATE 
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Who needs latent-image memories? 

by Wallace B. Riley, Computers Editor 

Although the latent-memory concept, which Electronics 
first heard described at the International Solid State Cir-
cuits Conference last February, is an ingenious and in-
trinsically novel idea, we found that its real potential, like 
the latent data it carries, lies beneath the surface. 
As the authors suggest on page 82, the latent- image con-

cept would be most immediately useful in control memo-
ries. It permits reloadable versions of these memories to be 
built that could load seldom-used routines, such as diag-
nostics, only when needed, and be readily updated with 
minimal interference in system operation. Further, if a 
particular latent image becomes outdated, it still has the 
capability of automatically calling in information to up-

date itself. 
But when Electronics talked to systems programers 

about the latent image. this capability didn't appeal to 
them much at first glance. 
We asked about things like initial program loading. 

Generally, if a computer is turned on when its memory is 
clean and empty, two or three instructions must be in-
serted into that vast expanse of nothing. These instructions 
call in two or three additional instructions, which in turn 
call for a program to be executed. set up the data, and so 
on, in what is sometimes called a "bootstrap" routine. 
Once upon a time that first word had to be inserted by 
hand; but today. with sophisticated monitors, operating 
systems. and advanced hardware design. the machine op-
erator need only punch a button. 
One observer felt that the latent image could not do 

much to improve this situation. "Since Imes 360 and 370 
operating system takes seven to 10 minutes from a 'cold 
start' to get underway. I can see a distinct advantage to 
putting a lot of the routine in a latent image," he said. 
"But most of that time is spent initializing disks and tapes 
and other input-output equipment. so the latent-image ca-
pability wouldn't accomplish very much." The same per-
son pointed out that other less complicated hardware-soft-
ware systems can be initially loaded from the "cold-start" 
condition in three seconds. And in any case. IBM's initial 
program-loading routine can be gotten off a disk pack in 
less than a second, and it's not used often enough for that 
time to make much difference. 
Another programer, however, saw an advantage in stor-

ing in latent- image form those routines that would other-
wise have to be called in from a disk pack many times a 
day—perhaps even every few minutes. Repeated disk ac-
cesses eat up a lot of time, and the capability of acquiring 
frequently needed interrupt routines quickly. without ac-
tually keeping them in main memory, could radically im-
prove system throughput. The normal tradeoff is between 
retaining as much of the "housekeeping" software as pos-
sible in the main memory, leaving little room for a prob-
lem-solving program, and putting a lot of it out on a disk 
pack or a high-speed drum and making the user wait when 
it has to be called for. So here the latent image memory of-
fers a compromise. 
Some programers pointed out advantages of the latent-

image concept in process-control computers, which are 
usually built in lots of 100 or more, often incorporated as 
part of other equipment. and used by persons unsophisti-
cated in the ways of computers. This is particularly impor-
tant because such machines often have only limited input-

output equipment through which their control memory 
can be reloaded. 

Knowledgeable observers, however, point out that the 
real wallop of the latent-image concept will come when 
IBM must reluctantly grant some of its customers access to 
its control programs—so far jealously guarded from tam-
pering, and with excellent reason. Control programs in 
modern computers are responsible for guiding data bit by 
bit around the machine to achieve the results called for by 
external instructions. Where users write a source program 
in some language such as Fortran or Basic ("add quantity 
A to quantity B. multiply by C. square the result and store 
it away somewhere"), and where computers execute these 
instructions after compilation into a machine-language 
program ("add contents of memory location D to the accu-
mulator"), the control program deals with the actual gut-
level manipulation of data within the machine ("route the 
contents of registers E and F through the adder, and place 
the adder's output--the sum of the numbers in E and F--in 
register G"). At this level, the reversing of one critical bit 
in a control program, experimentally or accidentally, could 
introduce extremely serious "bugs" into a system, partic-
ularly the kind that might not become apparent for weeks 
and then persist in chewing up whole carloads of data. 
One reason IBM put its control programs in most of the 

early models of the 360 into read-only memory was to 
keep the sticky fingers of curious customers from gumming 
up the programs. In a few models, mostly the large ones. 
where read-only memories were not used, elaborate safe-
guards were incorporated in the hardware to prevent ac-
cess by any but authorized persons -- namely, IBM's own 
systems people. 
Now, in some models of the 370, control programs are 

kept in a section of main memory. again with safeguards. 
But the means of updating the programs is a small mag-
netic disk made of flexible plastic and familiarly known as 
the "floppy disk." This is carefully designed so that it 
won't fit any kind of standard input-output disk unit that 
IBM's customers might be using, and it can be read only on 
a special console disk unit that comes with those machines 
that have a reloadable control storage unit. And there is. at 
present. no way to route the output of that disk unit to 
some other input-output device, which would permit in-
spection of its contents, and no way to write new data on 
the disk except at the um factory. 

But IBM's customers are getting smarter. They're less 
likely to buy a system in a box without carefully evaluating 
several alternatives. Unlike a few years ago. when they or-
der a system today, they're more likely to demand individ-
ually engineered features, based on what they've got and 
what they need. 

Sooner or later somebody's going to demand his own 
special recipe on a floppy disk, and IBM will have to give it 
to him. (There are reports that at least one such request 
has already been made.) And sooner or later somebody 
will figure out how to write on his own floppy disks. Faced 
with the prospect of a great deal of such meddling. IBM 
will urgently need a way to get modified control programs, 
and control programs that it suspects have been modified. 
back on the track in the quickest. easiest, cheapest way. 
What better way to do it than to keep the basic nucleus 

of the control program in a latent- image memory? 
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3. Nondestructive latent image. Pulse applied to diode (color) in 

this circuit provides a readout independent of the data stored in the 

flip-flop. No power off-on cycle is necessary. 

narrower than these, as Fig. 4 shows. For so long as the 
pulse is present, the reverse bias is removed from the 
diode, letting current flow through the diode and 
through Q, to the digit line. In these circumstances the 
drop across the diode raises the collector voltage of Q., 
about 0.3Y. and Q., therefore starts desaturating. But 

even at this higher level, the collector of Q. is still about 
0.4 y lower than that of Q,; the two would have to be 
within 0.1 y to endanger the state of the flip-flop. 

But that minute departure from saturation has two 
effects: it creates a small, narrow output pulse about 
0.2 V high in B,, and it makes a little notch about 0.1 v 
deep in the top of the pulse on B„. In this kind of circuit 
the signal voltages on W. B„ and B, run 0.8 to 1.5 Y. the 
diode pulse as mentioned previously is about 1.7 V. and 
the latent-image output is about 0.2 Y. In duration the 
normal data output pulses would have widths measured 
in hundreds of nanoseconds. and the latent-image out-
put would be tens of nanoseconds, the exact figures de-
pending, again, on the particular details of the circuit 
being used. 

The latent-image concept can be expanded in an-
other direction, since two or more latent images can be 
placed in a single cell or a single array. In fact, a latent 
image can be stored for each parameter that can vary 
between the two halves of a flip-flop, without seriously 
affecting the flip-flop's normal operation. The problem, 
of course, is to make these different variations indepen-
dently available. In the two examples cited thus far, the 
two parasitic capacitances can store one image, and an 
external diode can be connected to each cell to store an-
other. By extension, any number of diodes and lines 
could be used to provide as many latent images as de-
sired. The only limit is set by the "real estate" available 
on the chip and by the number of connections that can 
be made to the outside world. 

4. Latent image readout. Top trace shows the signal V,. applied to the diode in Fig. 3. Bottom trace is the word line that reads out active 

data. When latent and active data differ, the latent image appears on one bit line while the active image appears on the other (third and sec-

ond traces respectively). This does not affect active data, as readout at right shows. Horizontal divisions are 4p.s. 
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Position sensor combines low cost 
with high accuracy and reliability 
A three-terminal capacitive transducer overcomes fringing 

effects that caused errors in earlier devices; also, 

accuracy is unaffected by cable or stray capacitance 

by E.V. Hardway, Jr., Spearhead Inc., Houston. Texas 

D Though capacitive transducers for measuring an-
gular or linear position have always been more attrac-
tive than other electromechanical types, their popularity 
has been limited because only expensive versions were 
capable of accuracies above 1%. The major source of 
inaccuracy was the capacitive fringing effects, and in a 
recently developed transducer these are greatly reduced 
by an improved capacitor plate design. 
The device is also free from wiper friction and noise, 

and consequently converts angular or linear displace-
ments to a linear voltage with an inherent accuracy of 
0.1%. Yet it can be built inexpensively and reproduc-

1. Simple sensor. The output of the high-gain feedback amplifier is 

linearly proportional to the area of the receptor plate exposed to the 

driven plate. In the equivalent circuit, C, represents the capacitance 

between driven plate and exposed active area, while C,, represents 

the capacitance between active and guard areas. 
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ibly. High-grade ceramics and temperature-stable met-
als can be used for extreme environments, and low-cost 
plastics for less exacting conditions. 

In addition, the transducer is relatively insensitive to 
motion other than the displacement being measured, 
and changes in its configuration are all that are neces-
sary to tailor it for different applications. 
The basic design comprises two fixed parallel plates 

separated by a movable shield. Since this shield is the 
only moving part, the sources of friction are minimized. 
And because it is also grounded, errors caused by its un-
wanted axial motion are about a tenth of what they 
would be if it were used as an active element. 
To cope with the fringing effects, the active area of 

the receptor plate is surrounded by an inactive or guard 
area that's considerably wider than the distance be-
tween plate and shield. This active area is returned to 
virtual ground, so that it is in effect at the same poten-
tial as the guard area, shield, and transducer housing. 
Since the edge effects now occur only in the unused por-
tion of the capacitor, the electric field over the active re-
gion is essentially parallel, and the transducer output is 
insensitive to internal as well as external stray capaci-
tances. 

For an angular transducer with a linear output, the 
configuration shown in Fig. 1 is used. The spacings d, 
and d, between the fixed circular plates and the mov-
able, semicircular shield are kept small relative to the 
plate areas so as to minimize fringing effects. Typically, 
for a transducer with plates 2 to 3 inches in diameter, d, 
might be in the neighborhood of 0.05-0.10 in. and d, 
about 0.005-0.010 in. Both the receptor and the driven 
plate are positioned in the transducer so that they re-
main parallel and separated by a fixed distance. 
The plates are usually made of a dimensionally stable 

insulating material, such as glass-filled epoxy, which is 
completely coated on one side with a thin layer of cop-
per. On the receptor plate, however, the active area is 
divided from the guard area by having its outline 
etched right through the copper. 
Normally the active area will be configured as the 

segment of a ring. The length of the segment limits the 
range of rotation that will yield a voltage output. The 
width of the segment determines whether the output 
will be linear or nonlinear. 
The device in Fig. 1 accordingly provides a linear 

output over 180 of angular rotation. Here, the active 
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area is held at virtual ground by the high-gain amplifier 
with a capacitive feedback loop. The guard area is 
grounded, and the conductive driven plate is connected 
to an alternating voltage source. The signal source of 
level E, establishes an alternating electric field between 
the driven plate and the unshielded portion of the re-
ceptor plate as well as between the driven plate and 
shield. With this arrangement the output is simply 

= E, C,/C, 
where C, is the capacitance through the three-terminal 
transducer (the effective capacitance between the driven 
plate and the exposed active area on the receptor plate), 
C, the feedback capacitance around the amplifier. 

This formula derives directly from the complete ex-
pression for the ratio of the output/input voltage, which 
is 

et 
Cf 

E1 1 Ct, C„ 
1 --K Ket KC' 

where K is the gain of the amplifier, and Cg represents 
any cable capacitance to ground plus the changing ca-
pacitance between the active area and the grounded 
shield. With a gain of 10,000 or better, this expression is 
extremely linear so long as any changes in the trans-
ducer capacitance, C„ or the capacity to ground, Cg, are 
small compared with KC,. Also the effect of the cable 
capacitance between the amplifier input and ground, if 
small enough, is greatly reduced because it is in shunt 
with the much larger input capacitance of the amplifier. 

Typically, the cable's capacitance is about 100 to 
1,000 picofarads, depending on its length. The trans-
ducer capacitance. C,, varies from about 0.1 to 4 pF, de-
pending on the area of the plates and the distance be-
tween them. The changing capacitance between the 
active plate area and the grounded shield can be any-
where from 5 to 10 pF, and depends mainly on their 
separation distance. The feedback capacitance usually 
falls in the range of 100 to 1,000 pF: the higher the 
value of C„ the less sensitive the circuit is to cable ca-
pacitance, but the smaller its output. 
The capacitance between parallel plates of area A, in 

square inches, separated by an air gap of d inches, can 
be expressed in picofarads as: 

2. For dc only. Transistor switch driven at 10-kHz rate provides nec 

essary alternating field. Transducer output is boosted by the high 

gain feedback amplifier, and is then demodulated synchronously 

The resulting dc output level is also amplified. 

C = 0.225E„A/d 
where co is the dielectric constant of air. This equation is 
accurate only when d is extremely small compared to 
plate area. With the larger values of d typical of most 
conventional transducers, fringing of the field around 
the outer boundaries causes apprciable errors, espe-
cially when the size and shape of the active area of the 
plate changes. 

In the new transducer design, it's relatively easy to 
maintain 0.1% linearity for a total angular travel of up 
to about 160. With a smaller air gap. d„ and a thinner 
shield, this linearity can be extended to cover 170 of 
travel. 
The feedback amplifier should have a relatively high 

input impedance so that all the current that flows into 
and out of C, will also flow through C,. The output and 
input voltage can be expressed in terms of this current: 

E1 = 

= 

1  f i dt 

1   Ci f i dt 

Therefore, if the alternating current is the same in both 
equations, the ratio of the output to the input voltage is 

E,,/E, = C, /C, 
The basic capacitive position sensing transducer can 

be used as an ac potentiometer, since it lacks the large 
phase shifts and inaccuracies exhibited by wirewound 
potentiometers at frequencies above several kilohertz. 
However, for dc applications such as graphic recorders 
and industrial controls, a square wave may be used with 
a full-wave detector or synchronous demodulator to re-
store the dc at the output. 

Figure 2 shows such a circuit. A transistor switch 
driven at a 10-kHz rate alternately switches the trans-
ducer input from a dc reference voltage of two times E, 
to ground. A series capacitor in the switch shifts the 
level so that the input to the transducer is a square wave 
with an average value of zero and an instantaneous am-
plitude that varies from E, to -E,. (If necessary, the ref-
erence voltage can be regulated by a temperature-com-
pensated zener diode.) Separate shielded cables connect 
the transducer input to the transistor switch and the 
transducer's output to the input of the high-gain ampli-
fier. These two circuits must be separated or adequately 
shielded from each other, lest capacitive coupling from 
input to output cause a zero offset. 
The synchronous demodulator then restores the dc 

level and cancels unrelated signals and noise. Since 
these transducers have residual capacitance at mechani-
cal zero, there will always be some dc voltage present at 
the demodulator output. A zero offset adjustment can 
be provided to produce essentially zero output at any 
chosen shaft position. The dc amplifier provides a low 
output impedance, making output independent of load. 

Actually, the transducer functions much like a 
sample-and-hold circuit. When it's driven by square 
waves, any measuring action occurs during the rise and 
fall times of the pulses. At other times the amplifier 
merely holds the voltage level. No extraneous capaci-
tance between the input of the amplifier and ground, 
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3. Variations on a theme. By configuring the plate and shield pat 

terns in different ways, the basic capacitive transducer circuit can be 

made to sense changes in (a) angular position, (b) torque, or (c) to-

tal distance travelled by a rotating shaft, regardless of how many 

times the direction of rotation is reversed. 

unless very large, has any effect except to increase the 
rise and fall times, because any charge stored by the ex-
tra capacitance is released when the amplifier input re-
turns to zero potential. 

Variations of the basic plate and shield configurations 
will tailor these transducers for other applications. A ca-
pacitive, small-angle (± 5") sensor or microsyn for ac-
celerometers, for example, can be constructed by modi-
fying the shield and both the plates, as shown in Fig. 
3(a). The driven plate is divided into four sectors, each 
of which is isolated from the others. Two of these sectors 
are driven at one phase of the ac signal, and the other 
two are driven 180° out of phase. The output voltage of 
the amplifier is proportional to the difference between 
the active receptor area exposed to one phase of the in-
put ac source and that area simultaneously exposed to 
the other phase. 

If the inner and outer radii of the active area receptor 
pattern are r, and r2, the ratio of output to input voltage 
is given by 

—E, .= 0.45 (r22 d—ierf12)€  a 

where d, is the plate separation, e is the dielectric con-
stant of the medium separating the plates, and a is the 
angle in degrees of the shield from a position of balance 
(that is, the point at which the shield covers equal por-
tions of the active area). Since all torques on the shaft 
and shield cancel, the transducer is free of reaction 
torque, which makes it an ideal angle pickoff for gyros, 
pendulums, and torsion balances. 
A torque sensor for rotating shafts that requires no 

slip rings may be constructed by reconfiguring the 
plates and shield as shown in Fig. 3(b). For this appli-
cation two shields, s, and s„ are placed between a circu-
lar driven plate and a conductive receptor plate. Shield 
s, turns with the shaft, while s, is fixed at a small dis-
tance away from s,. Each is grounded and slotted. 
The shields are initially positioned so that the slots do 

not overlap, and any relative motion between them ex-
poses more or less of the receptor plate to the driven 
plate. Therefore, any twist of the shaft proportional to 
applied torque changes output voltage proportionally. 
Another job well suited to the capacitive transducer is 

determining the total travel of a shaft from a fixed refer-
ence point, regardless of how often the direction is re-
versed. For this application, as Fig. 3(c) shows, the 
shield is slotted and placed between a simple circular 
driven plate and a circular receptor plate with an elabo-
rate pattern of two sets of alternating lobes. With nar-
row slots in the shield, feedback around the amplifier 
isn't necessary because for this application only the 
presence or absence of the signal has to be determined. 
The two active area patterns are offset from each 

other by the width of half a lobe. Each active area is 
surrounded by three grounded guard areas and con-
nected to a separate amplifier and diode detector. As 
the shaft rotates, the capacitance between the slots in 
the shield and one or both of the active areas allows the 
oscillator signal to be coupled to the amplifier channels. 
For example, shield and receptor plate patterns of 36 
slots and 36 lobes would provide a bidirectional shaft 
encoder capable of 144 counts per revolution. 
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The Signet ics Measurement Data 1420 tester can perform go/no-go 
tests on 95% of all linear integrated circuits sold today. It can 
test them to manufacturers' and users' specs. under all limits and 
conditions. ( And with the new SMD 450 Manual Programmer, 
you can change program board limits quickly and easily.) 

The 440 transfer function analyzer can 
generate accurate characteristic curves of 
gain, common mode rejection. positive power 
supply sensitivity and negative power supply ignetics 

sensitivity; for viewing on a scope or x-y plotter. 
You can buy the 1420 linear IC bench tester separately— 

or you can huy both units as a low-cost testing system that will 
please both your production people and your engineers. 

For more information, send for our literature. 
• Or contact: 

Gerry Williams, Signetics Measurement Data, 
341 Moffett Boulevard, Mountain View, Cali-
fornia 94040. 14151 961-9399 or 961-9384. 

\ leasurernent Data 

The versatile 1420 
linear IC bench tester 
costs $7,950. 

The time-saving 
440 transfer function 
analyzer costs $980. 

All this 
literature 

is free. 

Gentlemen: 
Please send me 
all this free literature: 

I. Transfer function characteristic curves generated by the SMD 440 
Transfer Function Analyzer for 709's, 741's, 101's, 201's, 108's. et al. 
2. Spec sheets for the 1420. the 440 and the 450. 
3. A reprint of an article entitled "The pitfalls of op amp testing:* 

Name 

Address  

City State  Zip  

Signetics Measurement Data. 341 Moffett Blvd.. Mountain View. Calif. 94040 
A subsidiar> if Corning Gla, Works 

Firm  
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HOW TO CUT 
SYSTEMS COSTS 

BY MORE THAN 50% 
AND MARKET BETTER PRODUCTS 

IN THE BARGAIN. 

Use MOS/LSIs. 
Not just anybody's. 
Ours. 
After all we're the people who 

developed them, nurtured them 
through years of the nation's aero-
space programs, then made their 
commercial use possible and prac-
tical. 
An MOS/LSI arithmetic system 

we designed enabled a calculator 
manufacturer to reduce the cost 
of his 1969 models by 25% versus 
the going prices for comparable 
machines. And, in 1971, he was able 
to drop his prices another 15%. 
An MOS/LSI control sys-

tem is one-half the cost and 
one-tenth the size of con-
ventional systems. 

Because we designed an 
MOS/LSI musical com-
puter for one 
organ manu-

facturer, 
electronic or-

gans now on the 
market have thou-

sands of times the musical variety 
of conventional instruments, yet 
cost about half. 
These examples are only the be-

ginning of the economic impact of 
MOS/LSI technology on product 
development. 

Today most MOS/LSIs 
are in commercial use. 

Manufacturers of electric ap-
pliances, automobiles, calculators, 
business machines, data transmis-

sion and telecommunication 
equipment, minicomput-
ers, computer peripherals, in-
dustrial control systems—even 
pipe organs without pipes—are 
learning fast. (Mostly from 
us.) The biggest sellers are 

getting smaller. 
For our customers throughout 

the world we have 
designed hundreds 
and delivered mil-
lions of MOS/LSI 
circuits. Our de-
liveries have been 
on time and our reliability has 
been proven. 

Building blocks 
that last for generations. 

Because of our systems design 
capability, we're able to give our 
large-scale integrated (LSI) circuits 
building-block capabilities. When 
you have so many electronic func-
tions available in a single circuit, 
it's good business to design so that 
the same circuits can be used in 
a number of different systems. 
Our exclusive custom-layout, 

computer-aided design enables us 
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to provide more electronic func-
tions on a smaller circuit with 
building-block capability. This 
minimizes cost — lower circuit cost 
and lower total systems cost. 

These building-block systems 
perform data reduction functions 
for everything from simple cal-
culators through business and 
accounting machines to program-
mable equipment. They also pro-
vide digital functions for data 
transmission and telecommuni-
cation systems. 

Best of all, our building-block 
designs can be adapted and used 
in successive models of your prod-
uct as well as in various current 
models. This permits minimum 
capital expenditure in developing 
new products and product lines. 
Cost per circuit is minimized— 
and reduced even more over large 

runs. 
Depending on your 

requirements, pro-
duction of particular 
designs begins within 
months of design go-

ahead. 
We've also reduced the cost per 

bit by applying the building-block 
approach to the development of 
MOS/LSI memory systems and 
circuits. 

For prototype evaluation, we 
have SOS memories in 128 by 40 
diode arrays with 20 ns access time 
encoded on a custom basis within 
24 hours at two cents per bit in 
unit quantities. 

MOS/LSI beats the 
high cost of electronics. 

Mastery of MOS/LSI design and 
high-volume production has 

See us at WESCON 
North American Rockwell 
Electronics Group, Booths 1145-47 

enabled us to produce 
commercial electronic 
systems at an all-time 
low cost per function. Less than 
1/4 the cost of conventional sys-
tems. And they can be packaged 
so that non-electronic manufac-
turers can assemble electronics 
into their equipment without ad-
ditional labor skills. 

For example, you can buy our 
MOS/LSI digital filter circuits in 
small quantities and fabricate a 
plug-in digital filter for less than 
$1,000 to do many of the functions 
that today are performed with 

black boxes selling for 
about $20,000. 

Or, you can buy 

our MOS/LSI MODEMS, com-
pletely assembled, at a fraction of 
the prices you're paying for 
conventional units. 
A joint product 

commitment. 
Were ready to share 

01% 

with you the long-
term commitment 

rr—r re'r required for new 

product design, testing and devel-
opment. 
Even more. 
We'll join with you in product 

planning, so that you may share 
in the progress of current re-
search and the advancing tech-
nologies of North American 
Rockwell. 

The state•of.the•art— 
by its innovators. 

At the point to which it is 
presently developed, MOS/LSI 
technology provides digital sys-
tems and circuit functions that 
include logic, memory, switching, 
counting, driving, multiplexing, 
digital-analog and analog-digital 
conversion, frequency generation, 
discrimination, filtering, modula-
tion and demodulation. 

Right now we're developing fu-
ture generations of microelectron-
ics: new MOS processes; advanced 
packaging methods; multi-layer 
ceramic substrates; nitride passi-
vation; silicon on sapphire; bubble 
memories; liquid crystal displays 
and more. 

Drop us a line on your company 
letterhead for a copy of our new 

brochure, "The Economics 
of Change' or for 

specific data sheets •,. 
on circuits you re-

e. 

7 14/632-2231. 

3669, Anaheim, Calif. 
9280.3. Or phone us at 

Chambers, P.O. Box 
quire. Write: A. B. 

North American Rockwell 
Microelectronics Company 
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Frequency readout is accurate to ± 0 2%. 

First time 
on any 
screen. 
Introducing the only 
100dB display with 
110GFIz scan width. 
AlL's State-of-the-Art 707 Spectrum Analyzer gives you 
1.0 MHz to 12.4 GHz coverage in just two bands with 
150 dB dynamic range (a full 100 dB on screen) and 
-115 dBm sensitivity. 

Error-free analysis is improved because spurious re-
sponses—in-band and out-of-
band—are down typically 80 
dB for -20 dBm inputs. A 5:1 
filter shape factor significantly 
improves display resolution. 

Simplicity of operation is 
apparent: minimum number 
of operator controls, an au-
tomatic phase- lock system, 
and a highly accurate digital frequency readout. 

100% solid-state design does away with expensive BWO 
replacements and practically eliminates analyzer main-
tenance problems. Also the 707 has 100 times the built-in 
protection against accidental mixer burn-out. 

Here is a true state-of-the-art contribution. Delivering 
more function and precision in an instrument whose ease 

of use saves you money on 
every measurement. 

Priced at $10,900, it is far 
and away today's best value 
in spectrum analyzers. For 

convincing proof, write for more information. Or call 
516-595-6471 to schedule a demonstration. 

Al La division of 

100 dB range is displayed on big 7" screen. 

CUTLER-HAMMER 

FARMINGDALE, LONG ISLAND, NEW YORK 11735 
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High Energy Silicon for the 70's. 
For Audio 
Amplification. 

For 
Switching. 

INPUT °A C'  

5/6V 

o 

22V 28VDC 
INPUT 

2201, 

01 

2N3063 

10K 

253706 

ALL RESISTORS 
'h WATT 

• MOUNTED ON DELCO 
NEAT SINK 7281352 

63 

3çM 

0 

2N3953 

6V 

2N5910 

2N5910 • 

253703 

C2 

50/6V 

253703 

03 
DRS-102 

134 
DRS- 102 

D5 
ORS- 102 

1.81( 

08 

I 8E 

153870' 

90V 
ZENER 

9 OV 
ZENER 

TYPE 
lc 

Cont. 
Amps. 

lc 
Pulsed 
Amps. 

VCR) 
Volts 

VCEX 

Volts 
VCE0(SUS) 

Volts 
hFE(Min.) 

® lc- 5A 
hFE(Mill.) 

® lc = 15A 

Vcc(Sat.) 
Volts 

® Ic=10A, 18=1A 

2N5970 15 20 60 80 60 20 10 

20 

10 

10 

2.0 

2N5971 15 20 60 80 60 50 1.5 

1.8 2N5972 15 20 80 100 70 25 

2N5973 15 20 100 120 80 25 1.8 

Pulse Energy Test — ® VcE-=40V, Ic=4.5A ALL TYPES=1.8 Joules 
tp=TO ms, ditty cycle '5. 4% 

NPN Triple diffused silicon power transistors in TO-3 Solid Copper cases. 

 O •35V dc 

OUTPUT 
50 WATTS 
AVG 

? TO 9, 

R9 
109 .1  

 O 35V dc 

—0 + 

OUTPUT 

28 VOC 

100 WATTS 

MAX 

02 
DRS 102 

L D1 
DRS 102 

07 
ORS-102 

De 
ORS 102 

e 

LM!_i 

2500 

Os 

2,-0009, 

253706 

t17 

2N5912 

R12 

33 

3W 

810 

22 

1W 

FD 

ic 25 G 

• . t 
SOUSSE PULSES. THE SPECIFIED 
LEISOTN •T DEPETIEION SPIT Or 
• PULSES PER SECOND 
. . . . 

0.2 , 
2 5 

Safe Operating Curves 
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Delco's New 
2N5970 Series Transistors: 
15 Ampere, Medium Voltage 

Fast,Versatile, Strong. 

These high energy workhorses have built an 
excellent reputation for linear power amplification as 
well as for high efficiency switching. 

The 2N5970 series offers switching capability up 
to 120V and 15 Amperes at rates of up to 50 kHz. They 
provide an optimum balance of energy handling capa-
bility and speed for maximum protection against failure 
from circuit fault conditions. When used for amplifica-
tion the 2N5970s' linear transconductance over wide 
current ranges gives them superior performance. 

As usual, Delco houses the high energy silicon 
elements in solid copper TO-3 cases for maximum 
thermal capacitance and low thermal resistance ( 1.17° 
C/W max.) to assure extra reliability in the toughest 
applications. 

They're ideal for voltage regulators, power am-
plifiers and high efficiency switching circuits. The 28 

Available from these Delco distributors: 

ALA., BIRMINGHAM • Forbes Distribut-
ing Co., Inc. (205)-251-4104 
ARIZ., PHOENIX • Cramer/Arizona 
(602)-263-1112 • Sterling Electronics 
(602)-258-4531 
CAL., LOS ANGELES • Kierulff Elec-
tronics, Inc. (213)-685-5511 • Radio Products 
Sales, Inc. (213)-748-1271 
CAL., PALO ALTO • Kierulff Electronics, 
Inc. (415)-968-6292 
CAL., SAN DIEGO • Milo of California, 
Inc. (714)-232-8951 
COLO., COLORADO SPRINGS • Walker 
Electronics (303)-636-1661 
COLO., DENVER • Cramer/Denver 
(303)-758-2100 • Denver Walker Electronics 
(305)-935-2406 
ILL., ROSEMONT (Chicago) • Kierulff/ 
F-J- R (312)-678-8560 
ILL., SKOKIE (Chicago) • Merquip Elec-
tronics (312)-282-5400 
IND., INDIANAPOLIS • Graham Elec-
tronics Supply, Inc. (317)-634-8486 
MD., BALTIMORE • Radio Electric Service 
Co. (301)-823-0070 
MASS., NEWTON • The Greene-Shaw Co., 
Inc. (617)-969-8900 
MICH., ROMULUS • Harvey/Detroit 
(313)-729-5500 
MINN., MINNEAPOLIS • Stark Electron-
ics Supply Co. (612)-332-1325 
MO., KANSAS CITY • Walters Radio Sup-
ply, Inc. (816)-531-7015 

volt shunt regulator shown is amply handled by the 
2N5970 (VcEx of 80 Volts). In the direct coupled audio 
amplifier, the 2N5972 displays its excellent frequency 
response, gain linearity and transconductance. 

For fast shipment of small or large quantities of 
Delco's 2N5970 series, call your nearest Delco Elec-
tronics Distributor. 

Application Notes 42 and 43 provide the data on 
the circuits. 

MEE Delco Electronics 
DIVISION OF GENERAL MOTORS CORPORATION, KOKOMO, INDIANA 

MO.,NO. KANSAS CITY* LCOMP-Kansas 
City, Inc. (816)-221-2400 
MO., ST. LOUIS • LCOMP-St. Louis, Inc. 
(314)-647-5505 
N.J., CLIFTON • Eastern Radio Corpora-
tion (201)-471-6600 
N.M., ALBUQUERQUE • Cramer/New 
Mexico (505)-265-5767 • Sterling Electronics 
(505)-247-2486 
N.Y., BINGHAMTON • Harvey/Federal 
(607)-748-8211 
N.Y., NEW YORK • Harvey/New York 
(212)-582-2590 
N.Y., WOODBURY • Harvey/New York 
(516)-921-8700 
OHIO, CINCINNATI • United Radio, Inc. 
(513)-761-4030 
OHIO, CLEVELAND • Pattison Supply 
(216)-441-3000 
OHIO, DAYTON • Kierulff7F-J-R 
(513)-278-9411 
OKLA., OKLAHOMA CITY • Radio, Inc. 
(405)-235-1551 
OKLA., TULSA • Radio, Inc. (918)-587-9123 
PENN., PHILADELPHIA • Almo Elec-
tronics (215)-676-6000 
PENN., PITTSBURGH • RPC Electronics 
(412)-782-3770 
S.C., COLUMBIA • Dixie Radio Supply 
Co., Inc. (803)-253-5333 
TEXAS, DALLAS • Adicta Electronics 
Company (214)-741-3151 

TEXAS, FORT WORTH • Adleta Elec-
tronics Co. (817)-336-7446 

TEXAS, HOUSTON • Harrison Equipment 
Co., Inc. (713)-224-9131 
UTAH, SALT LAKE CITY • Cramer/Utah 
(801)-487-3681 
VA., RICHMOND • Meridian Electronics, 
Inc., a Sterling Electronics Company 
(703)-353-6648 

WASH., SEATTLE • Kierulff Electronics, 
Inc. (206)-763-1550 
WASH., TACOMA • C & G Electronics Co. 
(206)-272-3181 

CANADA, ONT., SCARBOROUGH • 
Lake Engineering Co., Ltd. (416)-751-5980 

ALL OVERSEAS INQUIRIES: 
General Motors Overseas Operations 
Power and Industrial Products Dept., 
767 Fifth Avenue, New York, N.Y. 
10022. Phone: (212)-486-3723. 

Regional Headquarters. Union, New Jersey* 
07083, Box 1018 Chestnut Station, (201)-
687-3770 • El Segundo, Calif., 90245, 354 
Coral Circle, (213)-772-5181 
• Chicago, Illinois* 60656, 
5151 N. Harlem Avenue, 
(312)-775-5411 • Kokomo, 
Ind. 46901, 700 E. Firmin, 
(317)-459-2175 Home Office 
rOjfice includes field lab and 
resident engineer for applica-
tion assistance. 

GM 
MARK OF EXCELLENCE 
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...d I I L-compatioe 4096 
x 8 or 9 MOS RAM? 

Yes, the AMS 855003 & 004 

Now it's simple to incorporate low-cost, TTL-compatible 

dynamic MOS memory in your system. 

AMS now offers two new basic building blocks for modularly expandable 

memory systems in card form. Using AMS's new 4096 x 8 or 9 storage 

cards and one associated timing and control card you can build from the 

basic 4K bits up to 288K bits with only 8 cards. 

And because these memory cards— first of the new 855 Series 

of modular MOS memories— are so versatile, a wide range of system 

configurations is possible. 

Design Features 

access time 500 nsec. 
cycle time 950 nsec. 
TTL compatible inputs and outputs 

non-destructive readout 

card select input for simple memory expansion 
low power consumption 0.6 mw/bit 

storage unit AMS 6001-1024 x 1 RAM 
data output registers 
6" x 71/2  " cards 

To plug MOS memory into your system today, call the nearest 

AMS distributor listed below. He has cards in stock! 

Advanced Memory Systems, 1276 Hammerwood Avenue, Sunnyvale, Ca 94086 (408) 734-4330 

Powell/Philadelphia Powell/Washington Powell/Huntsville Powell/Florida Powell/California Powell/California Apollo Electronics, Inc. 
S. Island Road/Box 8765 10728 Hanna Street Box 488. Fayetteville 2049 W. Central Blvd. 411 Fairchild Dr./Box 997 7423 Van Nuys Blvd. 101 Binney Street 
Philadelphia, Pa. 19101 Beltsville, Md. 20705 Tenn. 37334 Orlando, Fla. 3281z. Mountain View, Ca. 94040 Van Nuys, Ca. 91409 Cambridge, Mass. 02115 
(215) 724-1900 (301) 474-1030 (615) 433-5737 (305) 423-8586 (415) 964-0820 (213) 988-3330 (617) 868-3120 
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Probing the news 

The markets are still bottoming out 
Consumer electronics, some instruments and minicomputers are the only rises 

in a flat midyear market; but a mild uptrend is expected in the second half 

by Alfred Rosenblatt, New York bureau manager 

Even if a product manager's sales 
are up these days. his optimism 
must be tinged with apprehension 
when a bellwether segment of the 
electronics industries-semiconduc-
tors- is expected to drop at least 
10% this year. Electronics' midyear 
market survey shows that with the 
outstanding exception of consumer 
electronics-where color television 
sales are up 25% from last year's-
and apart from strong action in 
minicomputers and certain instru-
ment lines, the electronics industries 
will do well to maintain 1970 levels. 
They are not likely' to better them. 
Even where domestic sales have 

improved, total sales may still be off 
because the foreign market has been 
declining in the way U.S. sales did 
last year. This downward trend has 
been observed by companies as di-
verse as semiconductor maker Texas 
Instruments, electronic instrument 
manufacturer, Hewlett-Packard Co., 

process controls supplier Foxboro 
Co., and for the computer industry' 
by analyst and market researcher 
Arthur D. Little Inc. 

It appears then that the turn-
around anticipated at the end of 
1971's first quarter [Electronics. 
April 12, p. 103], may have settled 
into a long "bottoming out" period. 
And even though it's anticipated 
that second-half sales will outdo 
first-half, the overall business pic-
ture for 1971 will show little, if any. 
improvement over last year's. This 
current estimate is about the same 
as companies expected late last 
year. Electronics' market survey 
[Jan. 4. p. 35] forecast only a 2%, or 
$500 million, increase over 1970. 

Semiconductors 

Sales of semiconductors in the 
first half of 1971 are a crashing 
disappointment. Whereas last year 

1971 Semiconductor market 
On millions of dollars) 

Digital Integrated Circuits, total 

MOS 

Bipolar 

Linear Integrated Circuits 

Discrete Devices 

Transistors, small signal 

Transistors, power 

Diodes, Silicon 

Diodes, germanium 

Zener Diodes 

Thyristors ( SCR's) 

Estimates at end of 1970 

1970* 1971 

353.8 379.0 

102.0 

"280.0 277.0 

79.4 91.4 

-191.4 186.5 

"78.7 73.8 

77.3 97.6 

18.4 20.2 

51.3 56.1 

59.5 69.6 

Current forecast 

Full First Second 

year half half 

359.0 171.0 188.0 

91.0 42.0 49.0 

268.0 129.0 139.0 

82.2 39.2 43.0 

143.3 72.3 71.0 

100.0 52.0 58.0 

44.7 21.6 23.1 

8.9 4.1 4.8 

40.1 19.3 20.8 

52.6 24.6 28.0 

- Source: Electronic Industries Association 

- Source: Electronics. Jan, 4. 1971, p. 63 

major semiconductor manufacturers 
predicted a business turnaround 
starting in the second quarter of 
1971. most markets are suffering 
further erosion. Sales in the first half 
were off about 15% from 1970 fig-
ures and seem likely to pick up only 
slightly in the second half. 

Fairchild Semiconductor's direc-
tor of business development Gene 
R. Selven sums up the whole sad 
story: "The industry-wide semicon-
ductor market will be down by 
10% - from $ 1.214 billion in 1970 to 
$1.1 billion- if the present rate pro-
jected for 1971 continues." 

Major losers are digital bipolar 
ics and discretes. However, digital 
metal-oxide semiconductor and 
linear devices are booming. Selven 
estimates 1971 industry sales of 
digital mOs devices at $90 million, 
up 50% from last year's $61 million. 
But as these segments make up only 
a small fraction of the total sale's 
volume of the industry, they're 
unable to compensate for weak-
nesses elsewhere. 

William A. Glazer. OEM sales 
manager for RCA's Solid State divi-
sion. Somerville. N.J.. also sees the 
semiconductor outlook as bleak: 
"No matter what statistics you want 
to compare. average pricing is 
down, volume is not up. and dollar 
sales are down." He says the biggest 
surprise in 1971 has been the lack of 
recovery generally. "It just didn't 
materialize as every one was pre-
dicting." he says. He looks for some 
improvement in the second half but 
"not enough to overcome the had 
first half." And the year will wind 
up with a 15% drop in dollar volume 
from 1970, "maybe a little less," he 
adds hopefully. 

Specifically. RCA'S sales of linear 
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Probing the news 

devices for consumer products and 
its new c/mos lines are up. But dis-
crete power device sales are slug-
gish. with thyristors and rectifiers 
particularly soft. Likewise at the 
Semiconductor division, West-
inghouse Electric Corp., Young-
wood, Pa., "very-high-power prod-
ucts for capital equipment" were 
hardest hit, says marketing manager 
Maurice Sardi. 

Most troublesome to semicon-
ductor manufacturers is the state of 
the computer industry, which Fair-
child's Selven characterizes as "a big 
disappointment to us." 
The slow computer market is a 

continuing drag on IC memories and 
on digital bipolar lc sales, which 
were down to the tune of 27%. 
through April. according to Selven, 
quoting LIA figures. And overseas. 
the computer market was down 30% 
in the first half of the year from the 
last half of 1970. 

Despite the general decline, how-
ever. there have been successes in 
the semiconductor field, particularly 
at the smaller companies who were 
in the right place at the right time--
and that means mos. North Ameri-
can Rockwell Microelectronics of 
Anaheim. Calif., for one, had sales 
for the first half of 1971 which, al-
though less than predicted, were still 
"about twice" those of the same pe-
riod last year, says company presi-
dent R. S. Carlson. And even some 
of the newer mos makers are show-
ing a profit-three-year-old Intel 
Corp. and Advanced Micro Devices 
Inc., both of Mountain View, Calif., 
are examples. 

But no one can pinpoint where 
the business is coming from. It's a 
little here and a little there-orders 
are not coming in in the large quan-
tities of the end of 1969 and the be-
ginning of 1970. 

Government electronics 

For Government electronics con-
tractors it is now 1972, a Federal fis-
cal year that began July 1. And for 
those who count on Defense De-
partment outlays for revenue, it 
looks like a year with limited new 
opportunities at best. "There will be 
more money for research and more 

for development." says one major 
\Vest Coast systems manufacturer's 
man in the capital. but precious 
little for big production programs. 
What there is of that, he adds, "usu-
ally has somebody's name on it"-
an allusion to follow-on funds ear-
marked for one or two manufac-
turers already under contract. 

But it is just such funds that are 
keeping sales up at some of the 
larger electronics firms. Kearfott di-
vision, Singer Co., in Little Falls. 
N.J., for example. had a "peak" 
year in 1970 and expects this level 
to hold this year. The reason: pro-
duction contracts for inertial naviga-
tion systems aboard the SRAM mis-
siles. signed early this year and, 
since late 1970. for the A-7D and 
A-7E aircraft. Lockheed Electronics, 
Plainfield. N.J. is running even in 
sales because of the Navy's Mark 86 
gunfire control system. Litton In-
dustries' electronics business is hold-
ing steady. and Hughes Aircraft 
says sales are 5% to 10% ahead of 
last year and will continue so "for 
the rest of the year." 
So far. Secretary of Defense Mel-

vin R. Laird has more than S13.91 
billion in his hardware procurement 
budget. And for ROUE he is ready 
to spend $7.96 billion, 12% more 
than was obligated last fiscal year. 

Industry sources are optimistic for 
the future of R&D programs. "The 
rush to end the Vietnam war-and 
the economies that go with it-is 
making new R&D more attractive 
because there is less money involved 
in any single project, points out one 
industry observer. 

Across the military board, the 

Pentagon's move to consolidate sev-
eral communications satellite pro-
grams into a single tri-service effort 
promises new development op-
portunities in fiscal 1972. Dubbed 
Milsatcom within DOD. the project 
will reportedly supplant with a new 
generation of systems such pro-
grams as the defense satellite com-
munications system and Tacsatcom. 
The Navy, with $2.46 billion, 

connes up on contractor lists as of-
fering the broadest R&D opportu-
nities. It got its enlarged budget at 
the same time as the House Armed 
Services Committee cut similar 
funds sought by the Army and other 
defense agencies and gave Air Force 
programs only a marginal increase. 

For space. Congress is expected to 
give NASA $3.35 billion-$81 million 
more than the White House re-
quested. Implicit in its action is per-
mission to go ahead with two new 
programs -the High Energy Astro-
nomical Observatory and the SI bil-
lion Grand Tour to the outer plan-
ets-and to restart a once delayed 
program, the space agency's Viking 
orbiter/lander for Mars. However. 
NASA's potentially largest ongoing 
program, the $ 13 billion space 
shuttle. is being stretched out to 
postpone its peak costs beyond the 
middle of the decade. 

Capitol Hill sources say that the 
Federal Aviation Administration 
should get about what it wants in 
both procurement and research and 
engineering categories -$250 mil-
lion and $68.6 million. respectively. 
much more than last year. 
And on the health side of the 

Federal Government. medical elec-

1971 Instruments market 
(in millions of dollars) 

Recording Instruments, Analog 8. Digital 

Oscilloscopes 

Panel Meters 

Digital Voltmeters & Multimeters 

Counters (time & frequency) 

Signal Generators 

Component Testers 

Source: Electronics, Jan. 4. 1971, p. 63 

Includes oscillators, synthesizers. function generators. 

Estimates 

at end of 1970 
Current forecast 

1970 1971 Full First Second 

year half half 

70.1 74.0 66.0 31.3 34.7 

133.9 139.0 118.9 58.0 60.9 

45.9 47.4 40.5 19.1 21.4 

28.1 29.2 23.0 10.2 12.8 

29.6 31.0 27.5 13.6 13.9 

55.1 59.5 51.0 24.7 26.3 

29.7 32.7 17.1 8.5 8.6 
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tronics firms can expect a little more 
money spent on equipment. Recent 
legislation allows the Department of 
Health, Education and Welfare to 
grant matching funds for equipment 
alone, instead of just for equipment 
involved with new construction. 

Instruments 

Although no one dramatic event 
has happened in the instruments 
business, declining sales curves have 
levelled and started upward. Many 
manufacturers are looking for at 
least modest increases in 1971, but 
Electronics' market survey finds esti-
mated final sales for the year will 
still be down compared with last 
year. 
The trend is upward at companies 

like Hewlett-Packard, Tektronix 
Inc., and John Fluke Manufac-
turing. Perhaps pacing the field is 
the industry giant. H-P, whose sales 
rose sharply during its second quar-
ter ending in April—$90.3 million 
versus $81.2 million in the first 
quarter—and whose third-quarter 
sales probably remained close to the 
second quarter rate. 
The improving situation "doesn't 

look temporary," says product line 
manager Tony Schiavo at Dana. 
The Irvine, Calif.,-based manufac-
turer of digital voltmeters and fre-
quency counters had third-quarter 
sales ending June 30 "up considera-
bly" across all product lines com-
pared to sales for the past several 
quarters, according to Schiavo. 
At Dana, as at most other DVM 

makers, sales of lower-priced units 
seem to be doing better than the 
more expensive models. This indi-
cates that money may still be tight, 
and engineers are buying the min-
imum instrument to handle the job. 
United Systems Corp., for example, 
reports sales 014½-digit instruments 
"slightly off" while sales of 31/2-digit 
models are up almost 15%. 

Since June, sales of oscilloscopes 
have picked up strongly at H-P's 
Colorado Springs, Colo., division. 

Equally bright is the picture at 
the leading scope builder, Tektronix 
Inc., Beaverton, Ore. After bottom-
ing out during the last half of 1970, 
sales have risen from a volume of 
$2.6 million weekly until recently 
they reached a record weekly rate of 
$3.3 million, according to vice pres-

our   scientists are better 
than your   scientists! 
We call them electronic scientists . . . and they're specialists in 
their field. 

Whether it be Electronic Warfare, Communications or CATV, our 
brain specialists not only have the electronic capabilities to solve 
complex problems, but they have the imagination to create advanced 
electronic designs that not only come alive, but that work. Thou-
sands of satisfied people already know this. 

Contact AEL about your electronic plans or problems, our brain 
specialists are probably creating the answer you need right now. 

Leading the way 

with creative electronics. 

...A MERICAN M LECTRONIC M aABORATORIES, INC. 
P 0. Box 552 • Lansdale, Pa. 19446 • (215) 822-2929 • TWX: 510-661-4976 • Cable: AMERLAB 
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OUR ANGLE: 
Modular D/S 
and S/D 
Converters 

Do Low Cost 
Repairable 

Circuit Cards 
Make Sense 

fromYour Angle? 
North Atlantic's new 701 DIS and 711 SID Con-

verters offer unmatched advantages for the digital/ 
analog interface at low-low cost ... typically $ 1000. 
Open- card construction is easily and economically 

maintained. Adaptable to systems needs, interchange-
able converter cards are compatible with your auto-

matic test, simulation or digital control systems. 
Compared to 19" panel designs, these units provide a 

choice of accuracy, frequency, resolution, and systems 
customization without the extra bulk and expense of un-
necessary power supplies and other panel controls. They are 

ideal for multi-channel applications where a converter is as-
signed to a specific function. 

These new converters are available to meet a wide range of sys-
tems needs. The 701 DIS has selectable accuracies of 9 or 12 bits 

with resolution of 8 through 14 bits, transformer output isolation 
and short circuit protection, operation at 60 Hz or 400 Hz with 1VA or 
10VA output. The 711 SID has 0.05' accuracy, 13 bit resolution with 

input transformer isolation, and continuously tracks 400 Hz synchro 
data to 1000°/second. 
Don't these converters make sense from any angle? Talk it over with 

your North Atlantic sales engineering representative today. 

O 1=2.. rT r"1" I-. ANTIC 
industries, inc. 

200 TERMINAL DRIVE, PLAINVIEW, NEW YORK 11803 
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Probing the news 

idcnt William B. Webber. 
At the signal source end of the in-

strumentation market, pulse gener-
ators are "definitely picking up." 
claims Larry L. Hahn. bench instru-
ments marketing manager at E-H 

Research. Inc., Oakland, Calif. For 
the calendar year, the increase could 
be as much as 25% to 30% for his 
company, he predicts. 

But the biggest expansion in sig-
nal source sales is likely to come in 
frequency synthesizers-. now that 
their prices have dropped to under 
$2,500-about the price of a top-of-
the-line oscillator. 

Components 

Strong sales of consumer electron-
ics, plus expected stronger sales of 
computers, should push business at 
components houses into better 
shape as the second half of the year 
rolls along. Total sales in 1971, how-

ever, will be well below January's 
expectations. Far from riding an up-
turn, business in most of the tradi-
tional components categories, in-
cluding resistors, capacitors, 
connectors and receiving tubes, will 
be down even compared with 1970's 
generally poor showing, according 
to Electronics' market survey. 
Not fitting into this dis-

heartening picture are the relatively 
new hybrid circuit components 
whose manufacturers predict sales 
increases ranging anywhere from 
10% to 25%. Anticipating this trend, 
many old-line manufacturers have 
broadened their product lines to in-
clude hybrids of one kind or an-
other. 

But perhaps the broadest grins 
are to be found at suppliers to the 
home TV industry. Centralab's Elec-
tronics division in Milwaukee, for 
instance, anticipates a 20% to 30% 
arowth in the $40 million in sales of 
last year. Doing very well is a ce-
ramic disk unit earmarked for TV 
sets, reports William Fowler, vice 

1971 Components market 
(in millions of dollars) 

Capacitors 

Electrolytic. Total 

Aluminum 

Tantalum 

Ceramic 

Mica 

Paper 8 Film 

Variable 

Connectors 

Coaxial 

Cylindrical 

Printed Circuit 

Rack 8 Panel 

Electron Tubes 

Backward Wave Tubes 

Traveling Wave Tubes 

Total 

Klystrons 

Magnetrons 

Receiving Tubes 

Relays. Total 

Electromagnetic 

Solid State 

Resistors. Total 

Fixed 

Variable 

Estimates 

at end of 1970 
Current forecast 

Second 
1970 1971 Full year First half half 

182.8 199.0 159.9 76.7 83.2 

81.8 96.7 74.2 36.0 38.2 

101.0 102.3 85.7 40.7 45.0 

74.5 68.3 70.9 34.6 36.3 

20.0 23.4 21.2 9.9 11.2 

185.0 137.0 126.8 61.0 65.8 

11.8 23.0 18.9 8.8 10.1 

44.3 47.4 37.5 17.9 19.6 

' 93.6 96.2 74.5 43.5 44.0 

“59.5 64.9 54.0 26.0 27.0 

' -76.2 78.9 72.6 35.4 37.2 

- - 11.3 5.6 5.7 

- - 48.2 24.8 23.4 

71.0 59.1 59.5 30.4 29.1 

35.0 36.2 31.1 15.9 15.2 

38.0 30.7 27.3 13.9 13.4 

254.5 173.0 214.0 110.0 104.0 

*1'118.7 130.3 129.2 62.1 67.1 

*1'101.6 109.9 112.9 54.7 58.2 

- 17.1 20.4 16.3 7.4 8.9 

314.1 335.9 306.0 152.6 143.4 

191.9 195.1 178.6 90.6 88.0 

122.2 140.8 127.4 62.0 65.4 

Source: Electronic Industries Association • Source: Electronics, Jan. 4, 1971. p. 63 

president for marketing and engi-
neering. 
Although the resistor segment of 

the business is not nearly as bright, 
Allen-Bradley Co., Milwaukee, one 
of the largest resistor houses, has 
kept sales perking 10% above last 
year's rate by introducing a lot of 
new products-"20 in the last 11 
months," says director of marketing 
Clayton Ryder. In addition, the 
company may sell twice or three 
times as many thick and thin film 
circuits this year, says Ryder. while 
sales for capacitors and fixed and 
variable filters have "improved" 
during the first half. 
The situation will not be as rosy 

for components giant, Sprague Elec-
tric Co., North Adams, Mass. Its 
first-quarter loss was $2.4 million on 
sales which, projected over the year, 
are 13% below its 1970 level, when it 
grossed $ 127.48 million and lost 
$1.8 million. The company attrib-
utes its slump to a 10-week strike 
last year, whose effects are still 
being felt. 
Hoping for the most modest of 

sales gain this year compared with 
the last are the connector manufac-
turers. At best, sales, should increase 
only a few percentage points. "The 
earliest business will pick up is the 
beginning of 1972," says Bud How-
ell, vice president of sales at AMP 
Inc., Harrisburg, Pa., tying a con-
nector upturn to computer industry 
sales. 

Consumer electronics 

Led by a comeback in color TV fac-
tory sales, consumer electronics 
business is humming along at mid-
year levels ranging from 6% to 40% 
ahead of the same period in 1970. 
Only console phonographs, out-
played by a trend toward stereo 
components, have turned down. 
However, being well ahead of 1970, 
when everything was way off, is like 
Willie Stargell hitting a homer in a 
Little League ballpark-no big deal. 
In fact the 2.5 million color TV sets 
sold is what industry observers an-
ticipated, that is, close to 1969 lev-
els. (As expected, fm radio is doing 
better than in 1969 and 1970.) 

For color television, marketing 
experts believe this year marks the 
beginning of continued annual 
growth of anywhere from 10% to 
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CUSTOM ELECTRONICS, Inc. 
Browne St., Oneonta, N. Y. 13820 

PH: 607-432-3880 TWX 510-241-8292 

So you won't have to pay later. 
The design looks perfect ... but 
then, somewhere something 
goes wrong. A defective part, 
an improper assembly, or 
maybe it was the installation 
in the field. It's impossible 
to avoid all imperfections. 
As experts in the field of 

reconstituted mica capacitors, 
our experience shows that the 
greatest single cause for 
capacitor failure is a short in 
the dielectric material. 
Consequently, we precisely 
inspect and grade all of our 
dielectric material before 
production. Because of our 
meticulous quality control, 
Custom Mica Capacitors are 
absolutely the finest quality 
capacitors of their kind avail-
able on the market today. 
We pay now so you won't have 
to pay later. 
Another major reason why 

you should join our client list 
of Who's Who in high voltage 
electronics. Write for our 
Facility Folder and Product 
Sheets, or call today for our 
rapid reaction quote to your 
specific requirements. 

uvove 
20000,V, X 

CMR, wrap and fill 

CEM, epoxy melded 

("---1USTOM 
 — The QC Fanatics 

Probing the news 

25%, with color receivers returning 
to a little over 5-million unit sales 
domestically. 
The color Tv recovery did not 

start in earnest until March, says 
Charles W. Kepler, director of prod-
uct management for Motorola Con-
sumer Products division, Chicago. 
By May and June the pace in sales 
at the factory had quickened to bet-
ter than a 6-million-set-a-year rate, 
which would be about 12% ahead of 
last fall's projections. 
The audio end of consumer elec-

tronics has also picked up steam. By 
the end of June, radio sales were up 
17.4% over the same 1970 period, 
led by a 35% increase in fm and a-
m/fm sales, according to E1A. Fac-
tory sales of portable and table 
phonos were 1.3 million units, 43% 
ahead of the year earlier, EIA re-
ported. These figures are perhaps 
10% better than expected early in 
the year, says one producer. 

There's also been a lot of action 
on the audio tape front. Lawrence 
R. Pugh, marketing manager of 
Ampex Corp.'s consumer equip-
ment division, expects consumers to 
buy about 11.6 million tape units in 
1971, compared with only 6 million 
phonographs. This is a 10% increase 
in tape recorder unit sales over 
1970, while cassette tape recorders 
and players for home, portable, and 
automobile use will have the largest 
growth, Pugh adds. 

After a phenomenal burst in 1970 
to an estimated 314,000 domestic 
and imported units, electronic calcu-
lators stepped up the pace with 
122,000 units sold in the first quar-
ter. Prices have tumbled, however, 
from an average price per unit, in-
cluding costly programables, of 
around $ 1,200 in 1969 to $543 this 
year. And these figures don't 
adequately reflect the rapid slide in 
the price of hand-held minis—last 
fall $350-$400 was the lowest going 
rate, by spring the $200 level was 
broken, and there's now talk of mini 
models for just over $90 due this 
fall. 

Robert W. Galland, national sales 
manager of the calculator group of 
scm Corp.. New York. predicts that 
this year electronic machines will 
get "more than half of the $350 mil-

lion sales dollars and by 1974 will 
dominate a $500 million market." 

Computers 

"Mixed" is the best word for the 
computer market picture at mid-
year. Of the large mainframe manu-
facturers, IBM admitted to a disap-
pointing fiscal first half ending June 
30 because sales did not increase by 
as much as expected. And chairman 
T. Vincent Learson warns that cur-
rent economic trends may result in 
even "less favorable income com-
parisons for future 1971 reporting 
periods." 

But in minicomputers, the picture 
is brighter: sales are way up, and re-
searchers at Arthur D. Little, Bos-
ton, estimate a growth of about 36% 
in 1971 and 1970 dollar shipments. 

Like IBM, Control Data Corp., 
Minneapolis, found business slow in 
the first half, but is apparently re-
covering now, though slowly. 
The summary of a recent Little 

report on general purpose comput-
ers, termed "optimistic" by its au-
thors, doesn't see the computer in-
dustry, with the European market 
turned "cautious," regaining the 
$5.5 billion heights of 1969 until 
sometime in 1972, when ADL esti-
mates shipments in excess of $6 bil-
lion. This year the total will range 
between $4.9 billion and $5.1 bil-
lion. 

Sales by minicomputer manufac-
turer Data General, Inc., on the 
other hand, set new records again 
this year. Third-quarter sales for the 
Dedham, Mass., manufacturer (for 
the period ending June 5) reached 
$1.89 million a year ago, but soared 
to $3.96 million in 1971. And sales 
at Digital Equipment Corp., May-
nard, Mass., increased almost $8 
million to $68.5 million in the first 
six months of fiscal 1971. 
Companies in the peripherals 

business are also doing well. Tape 
transport manufacturer Potter In-
strument Co., Plainview, N.Y., an-
nounced record orders for the fiscal 
year ending June 30. And sales of 
disk drives for minicomputers are 
up 100% since January at lomee 
Inc., Santa Clara. Calif. Also ex-
tremely pleased is James Pyle, as-
sistant to the president at California 
Computer Products Inc., Anaheim, 
Calif. He asserts that 1971 will he 
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If you're going 
to wercon 

save yourself the trip 
We're not saying don't go. 

We're saying very definitely go — 
to Booths 1303-4-5. 
There, you'll find our CDU 150. 

It has just about everything: 
Constant Bandwidth on all attenuator steps, 
5mV/cm-20V/cm at DC-35MHz, Dual Channel. 

Superior Triggering. 
Built to operate in severe environment. 

Large, 10 x 8cm bright display. 

And the saving bit? 
Well, the CDU 150 costs just $1495. 

To get as good a scope from someone 
else would cost a lot more. 

In fact, about as much as the round trip 
air fare from New York to Wescon. 

So you're not coming from New York? 
We can still show you how to save money, 

when you see us at Wescon, or when you 
call us collect at 617-275-1380. 

Booths 1303-4-5 
AIL 

POW 4 
weicon 

RAYTHEON 

Raytheon Company • Instruments Operation • 175 Middlesex Turnpike • Bedford • Mass 01730 

Telephone: 617-275-1380 TWX: 710-324-6568 Telex: 92-3455 

Europe: Cossor Electronics • Harlow • England. 
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NOW . . . give your hard copy 
printer the silent treatment! 
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Specify Displaytek's 
Thermal Print Head 
...the most aduanced 
display component 
for your system. 

Need hard copy? Join the crowd. But 
don't obsolete your new system by 
designing- in noisy, power-hungry, 
slow and complicated impact printers. 
There's a better way. 

It's our DC- 1157 Thermal Print Head. 
Gives you a 5 x 7 (35 element) dot 
printing matrix and prints all 96 ASCII 
characters on low cost, readily avail-
able thermally sensitive paper at 
speeds up to 60 characters per sec-
ond — silently. Plus, the 1157 is di-
rectly compatible with MOS circuitry 
... no interfacing required. 

By integrating drive circuits and print-
ing elements on a single silicon chip, 
we've greatly simplified your system 
electronics while improving reliability. 

But get the facts for yourself. For in-
formation— or immediate deliveryl— 
of our Thermal Print Head, or to talk 
about a custom design to suit your 
particular requirements, call Ed Rug-
giero or Cliff Ensminger at (214) 239-
9193. Display products are our only 
business. 

DISPLAYTEK 
CORPORATION 

4241 Sigma Road • Dallas, Texas 75240 

Probing the news 

the company's best in its 11-year 
history, with most growth coming 
from its IBM-compatible disk drives. 

Production equipment 

Suppliers of production equipment 
to the electronics industries are 
looking to 1972 for the pickup that 
last year they were expecting by 
mid- 1971. The doldrums, appar-
ently, have lasted from the second 
half of 1970 into the first six months 
of this year. But the next six months 
may improve. "We expect a recov-
ery in the third or fourth quarter," 
says a spokesman at automatic test 
equipment manufacturer Teradyne 
Inc., Boston, Mass. "It depends on 
how fast the semiconductor indus-
try's confidence goes up." 

Teradyne, almost all of' whose 
products serve the semiconductor 
field, had its first loss "in many 
years" during the first quarter. 
Though sales were up a bit in the 
second quarter, they were still down 
over last year. 
One company whose business 

hasn't fallen off appreciably is Uni-
versal Instruments Corp., Bingham-
ton, N.Y., makers of component in-
sertion equipment and wire-
wrapping machines. Gordon Mayo, 
Universal's marketing manager, at-
tributes this to the fact that his com-
pany sells labor-saving equipment 
rather than replacement production 
equipment. 

But for independent suppliers of 
printed circuitry. the dreadful de-
cline experienced in 1970 continues 
in 1971. Sales last year were only 
$147 million, down from $ 179 mil-
lion in 1969. And in the first two 
months of this year, sales were 45% 
below the comparable 1970 period, 
according to figures released by the 
Institute of Printed Circuits. 

Industrial electronics 

Suppliers of process control instru-
mentation are doing as they ex-
pected—"business is reasonably 
good," says a spokesman at Fox-
boro Co., Foxboro. Mass., modestly 
(his company grossed $78.9 million 
this last six months, up more than 
$11 million from the first half of a 

year ago). But for the machine tool 
industry hopes were not realized— 
shipments are down 31% for the first 
five months of 1971—and this poor 
performance is, of course, reflected 
in sales of numerical controls. 

Altogether. process control com-
panies seem less affected by the 
slowdown than many. Summing up 
the situation, John Rock, a market 
researcher at Quantum Science 
Corp., New York, says that this year 
the electronics complement in pro-
cess installations should increase 
about 4% or 5% above the $357 mil-
lion value of 1970. 

However, the spokesman from 
Foxboro, whose customers encom-
pass the chemicals, oil refining, gas 
production, pulps and paper, and 
utilities industries, puts his finger on 
a cause for concern: although bill-
ings are up 18%, new orders are up 
only 6%. Sales in the United States 
are stronger than last year while 
sales in Europe have "softened." 
Way ahead of this growth rate, 

however, are systems for computer-
based materials handling and ware-
housing, a market that, according to 
the Industrial Control Systems divi-
sion of Cutler-Hammer Corp., Mil-
waukee, is about to "boom." 
Another profitable area is super-

visory control systems for utilities 
and pipelines. Jack C. Davis. vice 
president for operations at Radi-
ation Control division, Harris-Inter-
type Corp., pegs the year's growth 
here at 10% to 15%. with the total 
market in the $50 million to $70 
million range. 
A much bleaker view is held of 

the numerical control field by Peter 
Senkiw, president of both the Nu-
merical Control Society and Ap-
plied Computer Systems, Dayton, 
O. "The first six months of 1971 
have been pretty dismal," he says. 
And any real pickup won't come un-
til the first quarter of 1972. accord-
ing to James Childs, an Alexandria, 
Va., consultant. 

Programable controllers also are 
not doing as well as expected. Don-
ald Chace, manager of Industrial 
Control Products, Digital Equip-
ment Corp., Maynard, Mass., re-
vised downward the $ 10 million 
sales estimate he made at the begin-
ning of 1971 [Electronics, Jan. 4, 
1971, p. 59] Industry sales will fall 
somewhere between $6 million and 
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The Silencers 

Stackpole's phenomenal 
Ceramag® ferrite bead 

Ceramag Beads Do Away 
with Noise 

Stackpole ferrite beads otter a 
simple, yet elective means of 
suppressing spurious RF signals 

to prevent them from entering 
areas susceptible to such 
"noise." No other filtering meth-
od is as , nexpensive as a ferrite 
bead. 

How can you use a bead? Con-

sider it as a frequency-sensitive 
impecance (Z) element. Beads 
are available in a variety of 

.031t 

2.12D" 

"164-1.270" ± 

.030" 

2 500" 

Stackpole Ceramag materials. 
Depending upon the material 

selected, beads can provide in-
creasing impedances. From 1 
MHz to over 200 MHz. Keep in 
mind, the higher the permeability, 
the lower the frequency at which 
the bead becomes effective. 

Should a ferrite bead be small? 
Not necessarily. The unique, 
giant bead shown below is used 
by IBM to eliminate the effect of 
transient noise. 

The impedance of Stackpole fer-
rite beads can be changed by 

simply varying the length or the 
0.D.-I.D. ratio. 

Installation of Stackpole beads is 
easy. And inexpensive. Simply 
slip one (or several) over the ap-
propriate conductor(s) for the 
desired noise suppression or 
high frequency isolation. 

Additional savings in production 
time and labor costs are possible 
by utilizing automatic insertion 
equipment to install ferrite beads 
with leads in printed circuit 
boards. 

CERAMAG ,5 FERRITE BEAD 
CHARACTERISTICS 

24 7D 5N 11 

Initial 
Permeability 2500 850 500 125 

Volume Resistivity 
@ 25'C 1.00102 1.4x105 1.0x103 2.0x10 7 

Effective 
Suppression At: 1 MHz. 20 MHz. 50 MHz. 100 MHz. 

Curie remperature 
205 140 200 385 

Beads are available in sleeve 
form in a range of sizes starting 
at . 020 I.D., .038 0.D., and .050 
long. For special compact filter-

ing applications, beads can be 
supplied to tight mechanical 
tolerances. 

Sample quantities of beads and 
beads with leads are available 
upon request. Send your require-
ments to: Stackpole Carbon 
Company, Electronic Compo-
nents Division, St. Marys, Pa. 
15857. Phone: 814-781-8521. 
TWX: 510-693-4511. 

Îleee " ELECTRONIC COMPONENTS DIVISION 

STACKPOLE 



Probing the news 

We make them 
pure and 
simple. 

• ANTIMONY 

• ARSENIC 

• BISMUTH 

• CADMIUM 

• COPPER 

• GOLD 

• INDIUM 

• LEAD 

• SELENIUM 

• SILVER 

• SULFUR 

• TELLURIUM 

• THALLIUM 

• ZINC 

High purity elements readily available. Asarco offers the 
widest selection in the business. For semiconductors, electron-
ics, metallurgy, and other applications. In research or pro-
duction quantities. 
New facilities are on-stream to meet the rising demand. 

Our purity capabilities meet ultra ( or lesser) requirements. 
For data sheets, or further information, on Asarco high 

purity elements, write our By-Products Department. 

ASARCO 

AMERICAN SMELTING AND REFINING COMPANY 
120 BROADWAY, NEW YORK, N.Y. 10005 

$10 million, he now says. His earlier 
forecast was made as a result of 
sales in November and December of 
1970 which turned out to be merely 
an "upward fluctuation," rather 
than a continuing trend. 

Communications 

Communications electronics will do 
well to hold its own in 1971, its 
growth stunted by virtually no in-
crease in last year's $500 million 
military business, by ever tighter 
space budgets, and by little of the 
predicted boom in cable television 
systems. And although the Federal 
Communications Commission in 
April finally gave the go-ahead for 
specialized common carriers to com-
pete with old-line utilities, the mar-
ket here for microwave and local 
distribution equipment won't show 
until the middle of 1972. 
Market researchers who expected 

CATV systems to expand rapidly in 
1971 were wrong, says Joseph D. 
Romosco, director of marketing at 
Jerrold Electronics Co., Phila-
delphia, one of the largest suppliers 
of CATV distribution gear. Appar-
ently, the lack of a clear statement 
by the FCC on the areas that the 
CATV stations could serve and the 
programs they could transmit was a 
major deterrent to growth. The mar-
ket for CATV equipment, which 
reached $97 million last year, is 
"flat," agrees John Lady, director of 
informational services at the Na-
tional Cable Television Association 
in Washington, and he foresees no 
change for the rest of the year. 
The year 1971 does see some 

growth areas in communications, 
however. Sales of land mobile 
equipment will continue their aver-
age 9% growth rate of the past five 
years, asserts Keith Elrod, director 
of marketing at General Electric's 
Mobile Radio division, Lynchburg, 
Va. Year's end should bring them to 
a $320 million level, he says. There's 
also considerable upswing in digital 
data transmission systems needed 
by the business community. Charl-
ton W. Hunter, president of GTE 
Lenkurt, San Carlos, Calif., says his 
sales of PCM gear are increasing at 
a 15% to 20% rate. 
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The new, advanced portable magnetic tape re- E-7 JeII 
corder offers greater performance, more features l • II 

a The Automation Company and greater versatility than any other recorder in 
the same price category. II Yes! Have someone contact me with more information I 

on the 5600. 

And that's just half the story. Let one of our rep- I NAME    I 

resentatives tell you the rest. Call your local II FIRM POSITION   

Honeywell office for a demonstration. Contact . ADDRESS  I 

C. S. Corbin, 303-771-4700 — X692. Or complete I CITY/STATE/ZIP  
I and mail the coupon. Today. MAIL TO: Honeywell, Test Instruments Division. MS218, 

LP. O. Box 5227, Denver, CO 80217. 
-- MI UM MI EMI MI RBI all 



Human error, forgetfulness, uncertainty 

You're 
looking at 

the first digital 
deposition controller 

• to understand 
human' 

It forgives all. One of three new Digital Evaporation Masters 
that give uncompromising control but never forget you're 
human. 

For example. It's inhuman to expect to tune a pot with 
the same repeatability as you car punch a key. Sloan sys-
tems have keyboard entry of all data. 
We tend to forget what step should be programmed, what 

was programmed, where the deposition is, where it's going, 
how long it's taken. Sloan digital control will remind you. 

To guarantee accuracy there's four digit thickness resolu-
tion from 0 to 999.9 thousand Angstroms. Rate control from 0 
to 999 A per sec. Three digit time input for source degas cycle. 

For ease there's automatic range changing. Direct read-
ing of film thickness in Angstroms. Crystal life indication. 
And when you're uncertain of initial power requirements 

a handheld analog power override lets you bypass the 
keyboard. 

Units come in One Channel (single source), Five Channel 
and nifty little "thickness only" models. All priced below 
anything vaguely competitive. 

Write: Sloan Technology Corporation, Santa Barbara, 
California 93103. 

Or: Sloan Technology/Europe N.V., Schiphol Airport East, 
Amsterdam, The Netherlands. 

(sloar) 
International Offices: Amsterdam, The Netherlands; Stuttgart, Germany; Paris, Prance; Croydon, England; Tokyo, Japan; St;•tsville, Canada. 



Probing the news 

Communications 

CATV is on the march 
Hardware makers push ahead with two-way systems 

despite unresolved Federal policy questions 

by Ray Connolly. Washington bureau manager 

An America wired for two-way, 
broadband, cable television has 
been a dream of technologists for 
more than half a decade. The dream 
has been filled with visions of sub-
scribers calling up a host of services 
on request, ranging from commu-
nity information and computer-
aided instruction to shopping and 
banking at home, while the plug-
ged-in household has its utility me-
ters monitored automatically. 
Now, that dream is being fleshed 

out in two ways. Two-way, inter-
active cable systems are operating 
on a trial basis in southern Califor-
nia; Overland Park, Kan.; and Res-
ton, Va. [Electronics, July 19, p. 29]. 
And at least a dozen others are due 
to go on line this fall, with one sys-
tem designed for a big city—Wash-
ington, D.C. By the end of the year, 
more than 20 CATV .broadcasters 
will be evaluating two-way systems 
of one sort or another for merchan-
dising, education, or security. 

Also, FCC Chairman Dean Burch 
has disclosed to the National Cable 
Television Association that he and 
his colleagues are completing an 
order that will require a two-way ca-
pability for all new cable systems in 
major U.S. markets. It is, said 
Burch, "the key to many of cable's 
potential public services." 
Back and forth. Forecasts are that 

two-way capability, which the addi-
tion of a digital or alphanumeric re-
sponse will give subscribers, will 
make "remote-control living," in 
Burch's words, "more than just a 
pipe dream." 

But Burch also challenged the ca-
blecasters. He said: "Some cable op-
erators are all 'get' and precious 
little 'give.' They're arguing that 
they must have distant signals now. 

But, as far as cable's unique non-
broadcast services are concerned— 
well, sometime later will be soon 
enough. We just can't buy that . . . 
Taking the minimal approach is 
selling cable short." 

Interest in cable TV has been ris-
ing in Congress and the White 
House Office of Telecommuni-
cations Policy in the past year, but 
seems more of a reaction to the FCC 
chairman's increased activity in the 
field than agreement with his view 
that cable's time has come. The 
emergence of any finely honed Fed-
eral policy on CATV will still be sub-
ject to much negotiation between 
the FCC and cable's Congressional 
antagonists, led by Sen. John Pas-

tore, (D.-R.I.), a friend of over-the-
air broadcast interests. Some ask 
whether a blessing for free competi-
tion in broadcasting may not take, 
say, another 12 years and another 
38 of the actions by commissions 
and courts that have marked the in-
dustry's path since the FCC first 
looked at the issue. 

"I doubt it very much," says one 
FCC counselor. Pausing, he adds, "It 
may seem that long though, and 
please don't quote me." 

Sen. John McClellan, Arkansas 
Democrat and a proponent of cable, 
makes a similar point more subtly. 
Recalling NCTA's recent mail pro-
motion of forget-me-not seed pack-
ages imprinted with the line, "Plant 

HEAD END 

MINICOMPUTER 
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SYSTEM 

AUDIO-VISUAL 
ENTERTAINMENT 

ATELLITE 
ANTENNA 

II COMMUNICATIONS LIN 
5 - 30 CHANNELS 
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• 

Wired world. Two-way CATV's potential for a variety of home and office peripherals includes 

one or more color receivers tied by as many as 30 channels to head-end equipment for dis-

tribution of signals from master antennas, domestic satellites, and special cable services. 
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If you ever 
doubted 
that time flies ... 
Fly the DATUM 9150 Series Time Code Generators. Fly them to 70,000 ft., 
freeze therm to 35 -C, shock them to 15 G's and watch time tick relentlessly 
by. Time: stable to • 3 x 10 e , if you need such precision: simple single-code 
time, or the most complex multiple-code time needed for airborne timing 

systems, with marual or automatic synchronization. Reliable time in the 
most demanding environmental conditions of flight testing, or wherever 
compliance with military standards is prerequisite. That's where DATUM 
airborne time code generators perform best; where performance counts. 

Read seconds, minutes, hours and days from a front-panel display, take 
serial outputs in almost any format or take numerous pulse rates. Parallel 
outputs are there for external sampling or for remote displays; for straight 
binary computer entry. 

It's all solid-state, with advanced TTL integrated circuits; even solid-state 
displays, using light-emitting diodes. That's one reason so much high-flying 
performance is contained in such a small package. 

The DATUM 9150 Series is a system concept; there are options covering 
most needs, plus an accessory rarge of remote displays, remote controls 
and standby batteries. 

Call us, time's a-flying. 

-51Djrg TIMING DIVISION 

Probing the news 

a flower in the vast wasteland. Let 
cable TV grow," Sen. McClellan told 
the story of the French gardener 
who opposed planting a tree that 
would take 100 years to mature. "In 
that case," said McClellan quoting 
the gardener's master, "there is no 
time to lose; plant it this afternoon." 

But if cable TV operators expand 
from the 5- to 12-channel, one-way 
systems that marked early, largely 
rural systems to 30- to 40-channel, 
two-way urban systems, ' will big 
cable television, forced to be com-
petitive. wind up making the "vast 
wasteland" merely vaster? The an-
swer of the National Academy of 
Engineering's new and comprehen-
sive study of cable in an urban envi-
ronment, is a very strong "No!" But 
the 218-page study by the NAE 
Committee on Telecommunications 
does more than concur with the 
widely accepted image of America 
as a wired nation—it proposes a 
series of specific pilot projects to be 
undertaken with cities to determine 
the degree of user interest and pre-
cise system costs. "Technology is 
available" for such two-way cable 
demonstrations, the NAE group con-
cludes. "Still in question are con-
sumer demand and economic justifi-
cation." questions that the pilot 
projects would attempt to answer. 
That more sophisticated tech-

Link. For a CAN system test, technician 

adjusts 12-channel transmitter mounted on 
four-foot parabolic antenna 

170 E. Liberty Ave., Anaheim California 92801 Telephone: ( 714) 879-6651 
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nology for two-way CATV is avail-
able than the industry can use. 
pending a firm Federal policy, was 
demonstrated at the recent NCTA 
convention in Washington. Equip-
ment makers displayed a variety of 
hardware with which they hope to 
mine the cable bonanza, from mas-
ter antenna and headend distribu-
tion systems down to subscriber 
equipment. Ultimately they see sub-
scribers as owning one or more color 
receivers with "frame grabbers" to 
hold and refresh a single image, 
such as a supermarket price list; a 
service selector keyboard. probably 
starting out as a pushbutton tele-
phone; a high-speed printer or fac-
simile receiver; a video-tape cassette 
for recording and playback, plus a 
data file for storage. In the NAE 
view, "innovative combinations of 
these home terminals," coupled to a 
headend computer, will lead to a 
spectrum of services limited only by 
"the system designer's imagination 
and the cost." 

Fertile ground. "Whether it's one-
way systems today or two-way to-
morrow, this market is golden," re-
marked one marketing man from 
Theta-Corn, the Hughes subsidiary 
for CATV equipment in Los Angeles. 
"With two-way there will be more 
equipment, of course, including 
minicomputers" at the headend to 
direct subscriber traffic requests, 
monitor viewing habits, handle 
polling, and record charges. "But 
even without all that," he went on, 
"there is good business in existing 
one-way systems here and now." 

NCTA's statistics document the 
"here-and-now" market as consist-
ing of more than 2,750 operating 
systems with approximately 59 mil-
lion subscribers—an estimated 50% 
saturation of those areas where 
cable service is available. Still pend-
ing are about 2,400 more commu-
nit \ systems already authorized but 
not yet built—a figure that leads 
NCTA to predict 25 million to 30 
million homes with cable by 1980. 
as major urban markets open for 
two-way systems. 

Until urban markets open on a 
large scale, however, equipment 
makers are straddling the con-
troversy between single, bidirec-
tional coaxial cable as the means of 
handling subscriber feedback in a 
two-way system and the more costly 

automatic machines for electronic 
and electromechanical components 
Machines for winding and precise finishing of the most different 

types of electric coils. Capping, spotwelding and soldering 
machines for contact leads, lacquering and grinding machines, 

for the production of resistors.Winding, rimming, spot and ultrasonic 
welding machines for the production of electrolytic capacitors. Tinning 

pots, tinning machines, lamination stacking machines, rotating 
tables for prec:sion assembly processes, taping devices 

etc., for the production of components. 

KI N 0 LA  Head office: 
20021 BARANZATE DI BOLLATE 

C NEmATISml (Milano) ITALIA, Via Monte Bernina, 22 
- AUTOMALSMI phone: 9903020/9901820 

cabie : KINOMAT-BOLLATE telex : K1NOMAT 34565 
MMMMMMM 

I Please send us, wi:huat any engagemcnt for us, technical information concerning 111 

your machine for:  

ADDRESS TO:  
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These versatile building blocks 

give you absolute display control 

IEE rear projection readouts let you dis-
play everything from single alphanumerics 
to complex multiword, multiline messages 
in any type font or style, in your choice of 
colors, in any language from hieroglyphics 

to Sanskrit, using any set ct symbols known 
to man, in all sorts of combinations, on a 
variable brilliance, single-plane viewing sur-
face, all in a variety of sizes from 3/s-inch 
up to a huge 33/8-inch-high characters read-
able from 100 feet away, and you can get 
up to 64 different messages, numbers, let-

ters, symbols, or combinations thereof in 
one single readout. 

Be The Master Of Your Display 

You can even change messages or charac-
ters right in the field to conform the display 
to programming changes in your system. 

That's what we call absolute display con-

trol, an order of versatility unapproached 
by any other display system. 

Where To Get Your Building Blocks 

And you can get all the rear projection 
readout building blocks you need to con-
figure a display system that will say just 
about anything you want it to from IEE. 

For instance, we have big 33/à-inch by 

21/4 -inch viewing area readouts that let you 

display such things as 12 different 70- to 80-
character messages or giant alphanumerics. 

Also handy little fit-anywhere readouts 
about 1/2 " by -1/4 " that display 0.37 inch- high 
characters. 
We have readouts that display 11. 12, 24. 

48. or 64 different things, like a complete 
64-step operator prompter program. And 
readouts that snap in from the front panel 
and readouts that display 2-inch characters 
on compact 2- inch centers. 

New Can-Do Driver/Decoder 

Now we have a nifty little low-cost hy-

brid driver ,decoder that will drive any one 
of them. too. It's DTL and TTL-compatible. 

it puts out a big 300 ma at 30 volts from a 
.7" by 1.2" 24-pin DIP package, and you can 
get it separate or attached to the readout. 

Ask for the Series 7610. Or information on 
our wide variety of other driver/decoders. 

Our Short-Form Catalog Tells All 

Get all the details on our rear projection 

readout building blocks. Send for our short-
form catalog today. 
IEE rear projection readouts. For ma-

chines with more to say. 

Industrial Electronic Engineers, Inc. 
7740 Lemona Ave., Van Nuys, California 91405 
Telephone: (213) 787-0311 • TWX 910-495-1707 IEE 

Probing the news 

but also more flexible two-wire sys-
tem. (The FCC supports two-wire 
systems for the 30- to 40-channel ur-
ban systems offering educational 
and other services requiring heavy' 
subscriber interaction.) Manufac-
turers are continuing to offer the 5-
to 12-channel, single cable system 
and push-pull amplifiers to upgrade 
existing one-way equipment with a 
two-way capability, using a 25-
megahertz feedback to the headend. 
But broadband, two-way equipment 
is now also available, one of the 
most elaborate designs being the 
Subscriber Response System devel-
oped by Hughes Aircraft Co.. Cul-
ver City. Calif.. for marketing by 
Theta-Corn. 

Planning for subscribers. This sys-
tem features a modular approach to 
allow service expansion as sub-
scribers are added. In the Hughes 
plant. communications between the 
subscriber terminal and the process-
ing center are transmitted back 
from a communication modem—ei-
ther over the same cable network 
with suitable amplifiers and filter 
networks to bypass the existing 
transmitting amplifiers, or over a 
separate cable. The computer-to-
subscriber signals occupy a 4 wiz 
bandwidth from 108 to 112 MHz. 
and the terminal-to-computer sig-
nals occupy one from 21 to 25 MHz. 
Another bidirectional system 

ready for market is Tocom. consist-
ing of a central data terminal, a 
bidirectional coaxial amplifier sys-
tem, and a network of remote trans-
mitter-receiver units. Available 
from Cas Manufacturing Co.. Dal-
las. this system is capable of inter-
rogating seven words of informa-
tion, each word containing 16 bits. 
at any remote transmitter-receiver 
location. In the present system. the 
seven words are coded to return cer-
tain specific information, such as 
status of the TV set. 
The cost of these and similar sys-

tems varies considerably depending 
on the type of terminal and the ca-
pacity of the computer center as 
well as the number of subscribers in 
the system and the services being 
performed. Terminals, for example, 
range in price from about $20 to 
about $ 150. CI 
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Someday you'll be able 
to buy panel meters 
this good for under $100. 

Is today soon enough? 
Here are three of the finest digitals 

arpuld, all designed to fit the indus-
try's most compact front-panel-remov-
abfe chassis. All for under $ 100. Two 
of them you've seen before—the 21/2-
digit Model 1260 and the 3-digit Model 
1261. The 31/2-digit Model 1291 is 
brand new. It features full 100% over-
ra-ge capability with input impedance 
as high as 10 megohms per volt. 

All three are better on the inside 

U.S. Pat = 3.051,939 

than the usual "economy" models, 
because they utilize dual slope* cir-
cuitry techniques deve oped by Weston, 
repairable ( non-potted) circuit boards, 
and top-rated components througn-
out. Standard options include BCD 
output and remotely positioned deci-
mal point. 

But the best news cf all is that Weston 
has broken the $100 price barrier on 
the world's foremost DPM line. Choose 

the ranges and the digits you need-
21/2 , 3, or 31/2. Mode, 1260 costs you 
only $ 79.50, Model 1261 is priced at 
$98.00, and our new Model 1291 at 
$99.75 in OEM quantities. How's that 
for value in these days of tight budgets? 

WESTON` 
WESTON INSTRUMENTS 
614 Frelinghuysen Ave., Newark, N.J.07114 

a Schlumberger company 



Design your 
own comp 
And have it working in two weeks. 

The PDP-16 is the world's first completely functional com-
puter. Each configuration is custom-designed to do exactly 
the job you want done. No extras. So the price per unit is 
remarkably low. 

Until now, you had to come to us to get your PDP-16. You 
told us what you wanted it to do, then we designed and built 
a prototype. Thanks to the PDP-16's modular construction 
and Chartware, our computerized design method, the whole 
operation took only two weeks. 

And you can still get your PDP-I6 that way, for con-
siderably less than you'd pay for a stripped mini. 
No software development, either. 

But now, if you want, you can have a PDP-16 at an 
even lower price. Just how much lower depends on 
how involved you want to get in the design of your 
PDP-16. 

For instance, you can have us design the PDP-16 
you need, then you can build it yourself with our 
hardware. 

Or you can design your own PDP-16 using 
Chartware, then build it yourself, too. 

Or you can even take care of everything all by your-
self—just disappear into your back room with the 
hardware and our new PDP-16 Computer 
Designers' Handbook. It'll take you only a few 
days to design and build your PDP-16. 

How do you find out which way is best for you? 

Well, if you're going to be at Wescon, stop by our 
booth. We'll have a full explanation (with prices) of 
the PDP-16 and how it's put together. And we'll give 
you a free PDP-I6 Computer Designers' Handbook 
that'll tell you all about the PDP-16. 

If you're not going to Wescon, give us a call or drop 
us a line, and we'll send you a handbook, absolutely 
free. 

Digital Equipment Corporation, Main Street, 
Maynard, Mass. 01754, (617) 897-5111. 
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New products 

Wescon focus: zoom in on '72 
Wait till next year, the cry that rekindles the home-team spirit of 

baseball fans, will also echo through San Francisco's Brooks Hall/Civic 

Auditorium during the Western Electronic Show and Convention. 

In the West, as elsewhere, 1971 has been a disappointing year. 

But many marketing managers see signs of an upswing in 1972, and the 

products they will introduce at Wescon 71 point up promising areas: 

ics, particularly mOs; semiconductor memories; computer peripherals; 

and production and test equipment for complex digital modules. 

In the pages that follow are some of the more significant products 

that will be presented at Wescon from Aug. 24 through 27. 

Tester quickly pinpoints fault on complex pc card 

The problem of effectively testing 
printed circuit cards looms larger as 
the number and complexity of the 
circuits increases. msf and Lsi cir-
cuits require multilavers of hoard 
interconnections, and this means 
denser hoards with a greater proba-
bility of a solder bridge or a compo-
nent' failure. 

According to Donald P. Allen. 
vice president and director of mar-
keting at Trendar Automation 
Corp.. a new West Coast company, 
"it can take upwards of 20 hours to 
find a fault" on one of the denser pc 
cards. A computer-controlled au-
tomatic pc card tester costs from 
S50,000 to S500.000. takes many 
days to program. and doesn't always 
cut the test time, he says. Dedicated 
test fixtures for specific cards can 
also cost S200,000 to S300,000 to 
build and. says Allen. don't shorten 
fault location- time much more than 
the computer approach. 
Trendar champions the general-

purpose test station that employs 
the comparator method. The com-
pany's first product. the model 2000. 

<- Circle 1 1 4 on reader service card 

offers typical fault location times of 
one to 15 minutes. and the system 
price ranges from S24.000 to about 
S45.000. 
The comparator method is not 

new. but Trendar's coding scheme 
for fault detection is. Allen says. 
The 2000 employs a set of four pat-
tern generators that are capable of 
exercising almost any type of logic 

Across the board. Using the comparator technique and a new coding scheme, tester exer-

c ises a printed circuit board for go/no-go check and can also perform troubleshooting job. 



New products 

or memory function. Allen says that 
the "best way to test a circuit is a 
functional test since that is what is 
performed in end use. And the best 
way to simulate this is by applying 
every conceivable input pattern and 
sequence of patterns to both a 
known good circuit and the circuit 
under test, and then comparing the 
response." If a fault occurs, the test 
sequence stops in that logic condi-
tion. If production—go/no-go—test-
ing is being performed, the operator 
just removes the card and goes on to 
the next. But if the operator is also 
performing troubleshooting, the 
exact location and nature of the fail-
ure can be traced. 
For exercising the boards, the 

Trendar 2000 provides up to 128 
signal sources-32 each of the four 
types: pseudo-gray code, binary 
code, 1-of-n generator, and the 
Trendar generator, which is the key 

development that enables the 2000 
to test rapidly and thoroughly. 
The Trendar generator produces 

an extremely diverse array of pat-
terns and sequences suitable for 
driving combinatorial and clocked 
sequential logic. It is equally suit-
able for data or control, memory or 
logic functions. 
The test procedure for any circuit 

consists of selecting the test rate and 
number of test. The voltages for 
marginal testing and current limit 
are usually set for a group of cir-
cuits. The test station automatically 
initializes all ci'rcuits—that is, it 
brings their internal states to the 
same condition. Up to 10 million 
tests are repeated in three sequences 
with voltages that are high, normal 
and low. Any output failing to cor-
respond to the reference circuit is 
displayed with its reference (pin) 
number. 

RAM module permits 'off-shelf systems 

"In the memory systems super-
market business, you have to offer 
fast delivery as well as a good 
price," observes Bruce L. Billington, 
vice president of Standard Logic 
Inc. With cores, this means stocking 

When a fault is detected, the test 
station fixes inputs in the fault-de-
tected state. The operator notes the 
displayed fault's output pin number 
and traces the circuit paths of the 
test and reference modules with a 
display test probe. An optional 
built-in IC test capability speeds this 
process even further. Checking volt-
ages at corresponding points, the 
operator notes the circuit states indi-
cated by the probe. A component 
flow diagram simplifies circuit track-
ing. 
When differences between mod-

ules' circuit states are detected, the 
operator traces back from that point 
to a point where the states are again 
identical. The fault lies between the 
two points, and can quickly be iden-
tified as a mechanical, component, 
or assembly defect. 
Trendar Automation Corp., 2560 Wyandotte 

St., Mountain View, Calif . 94040 [338] 

a variety of stacks or planes. With 
semiconductors, it can be done by 
designing a basic module that is eas-
ily word-and bit-expandable. 

Standard Logic's building block is 
the RAMM 4096, a random access 

Memory building block. MOS random access memory systems can be built to desired 

word-bit configuration by adding data boards to 4,096-word, 8-bit module shown below. 

mos memory with 4,096 8-bit words, 
a cycle time of 550 nanoseconds and 
access time of 450 ns. The in-
put/output section is structured like 
that of a core memory and has non-
destructive readout. The refresh 
logic provides for automatic oper-
ation from the memory or from an 
external control source. The modu-
lar device uses three pc card types: 
(1) a timing and control, (2) a clock 
driver, and (3) a data board. The 
data board has a maximum capacity 
of 32,768 bits. The addition of data 
boards builds whatever size memory 
the customer wants-4k x 16, 4k x 
32, and larger. 
Approximate volume is 125 cu in. 

for a 4k x 16 RAMM, whereas a com-
parable core memory is 200 in.' 
Each memory size has a different 
power consumption, but a 4k x 8 
RAMM requires 17 watts as opposed 
to 30-40 watts for a typical core 
memory. 
The 4096 series connector back-

panels are built on punched plates 
that are wire-wrapped on numerical 
control wiring machines, and the 
desired configuration can be ob-
tained with the applicable tape. 

Typical applications of the series 



Another 
Augat First 

Booths 1632-1533 VVESCON 

Over ono out! 
Unique flio action of the rack in his new Augat 

enclosure permits direct and easy access to bock plane. 

What's more, back panel can oc quickly removed and 

adapted for automatic wrapping purposes. Rack 

assembly can be cwickly removed ... con be ordered 

separately. 

It's the latest Augar develoomenr in high density IC 

packaging. New c ff-tne-shelf standard rock assemblies 

and enclosures for our R Series panels. Another way you 

can save design tirre, spoce and money by ordering 

wire wrapped panels and mounting facilities trom a 

single source. 

Voltage and ground pris on back panel locoved for any 

desired inter connection. Large 

solder lug terminals provide or 

primary voltage and ground connections. 

New jumper assemblies available for 

connector pin toke-offs. 

Enclosure can be made into a drawer 

assembly for standard }9" reiav racks. 

Rear portion of enclosure may ae used for 

power supplies, blowers, o, other components. 

Let us show you how our in-depth responsibility works. 

Call us, 1617) 222-2202 :Jr. write for 

new catalog 266. Augat. Inc. 

30 Perry Avenue, Attleboro, Mass. 02703. AU GAIN. 
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lie in input/output data rate com-
pensators such as disk memory buf-
fers, data acquisition and logging 
systems, and display systems. The 
company is also aiming at medical 

instrumentation data storage, spe-
cial purpose processors, and au-
tomatic test equipment. 

Unit price for the 4k x 8 RAMM is 
$1,116; in 100-lots, $ 800. The 4k x 

Graphics converter saves computer time 

Most graphic display terminals de-
pend on an associated mainframe 
computer to generate, point by 
point, the lines that appear on their 
CRTs. Each point has specific X-
and Y-axis coordinates, and curves 
are series of short straight lines. In 
displays with high resolution, the 
number of dots even in short lines 
can reach into the hundreds, strain-
ing mainframe and display - refresh 

36 sells for $4,226; in 100-lots, 
$3,100. Delivery time for all models 
is 4-6 weeks. 
Standard Logic Inc., 1630 S. Lyon St . Santa 

Ana, Calif., 92705 [339] 

Busy. Converter includes multiplication 

function and saves computer power in 

graphic display applications. 

memory capacity in the system. 
A new digital-to-analog converter 

that is aimed squarely at the graph-
ics market promises to cut compu-
tation time and memory usage. Hy-
brid Systems Corp., maker of the 
model 310-12, claims it is the first 
12-bit d-a converter to combine sub-
microsecond settling time and mul-
tiplication in a single package. 

Conventional converters use a 
fixed, often internal, voltage refer-
ence and vary their output in re-
sponse to digital command. The 
length of the "word" is a measure of 
the converter's resolution—it's 12 
bits with the 310-12. But the 310-12 
also includes a multiplier which can 
accept varying voltages (from 0 to 
+6.2 volts) from external signal 
sources such as ramps, square 
waves, and sine waves. If a sawtooth 
wave is applied to the 310-12's ex-
ternal reference input, the unit's 
output is also a sawtooth, but atte-
nuated to a level determined by the 
digital input word. 
The unit thus uses two voltage 

references, one fixed and operating 

as an internal reference in pegging 
the X-Y position of the beginning of 
the line, and an external reference— 
from a ramp generator in most dis-
plays—for slope and length. 

This relieves the mainframe of all 
tasks except the generation of the 
gross characteristics of the line to be 
drawn: into slope, length, and one 
end point. The elimination of point-
by-point drawing means less has to 
be stored in refresh electronics. 

Since the 310-12 includes the 
multiplication function, analog set-
tling time is specified. It's less than 5 
microseconds full scale. A faster ver-
sion settles in 500 nanoseconds. 
Settling to 0.05% in the digital cir-
cuitry of the device takes 750 ns 
worst-case. 

Full scale output current is 2 mil-
liamps, and up to + 1.25 volts is 
available at the output, making an 
amplifier unnecessary in many ap-
plications. Linearity is better than 
0.0125% and drift with temperature 
is about 15 parts per million per de-
gree centigrade. 

Price of the model 310-12 in lots 
of one to nine is $ 150; delivery is 
from stock. 
Hybrid Systems Corp., 95 Terrace Hall Ave, 

Burlington, Mass. 01803 [340] 

Digital multimeter has liquid crystal display 

Mos circuitry and a liquid crystal 
display reduce the price and power 
requirement for a digital multimeter 
developed by the North American 
Rockwell Corp.'s Electronics Group. 
The 31/2-digit meter is believed to be 
the first instrument on the market to 
use a liquid crystal readout. The de-
sign includes digital techniques that 
eliminate precision components and 
permit most functions to be incorpo-
rated in a single mos chip. 
NR intends to sell the meter, not 

to end users, but to instrument man-

ufacturers, either as a complete mul-
timeter or as a meter movement. 
The demonstration models use 21 

dual in-line packages that will be re-
placed by an mos chip in produc-
tion models. NR plans to have its 
first mos unit available in Septem-
ber or October, at a price well under 
$300. North American Micro-
electronics Co. makes the mos chips 
and will market the meter. It will 
also market the liquid crystals. 
The multimeter uses only 100 

minim/ans. Included in the price esti-

mate are a battery, binary-coded 
decimal output for an external 
printer, and automatic ranging. 
Ranges are: ac or dc from 1 to 1,000 
volts full scale, 1,000 ohms to 
1 megohm full scale, and dc current 
1 milliamp to 1 amp full scale. Ac-
curacies are: dc 0.1%, ac 0.1%, ohms 
0.15%, and dc current 0.1%, all of 
full scale. 
NR uses the dual slope integration 

approach in combination with digi-
tal servo feedback techniques. The 
unknown current and the reference 
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Plessey invites you to trade in 
a big pain for a little pleasure 

Male, female, covered, un-
covered, side cable entry, top 
cable entry, with locks, without 
locks, covers on male plugs, or 
covers on female sockets. Stock-
ing up on all the varieties of rack 
and panel connectors that are 
necessary can give any company 
a real pain. The combinations 
begin to sound like chess pos-
sibilities. 

It can be a real headache. 

Well, as any with it" up-to-date 
company knows, commonality in 
design, mu!tiple use and minia-
turization are the most efficient 
and successful methods of de-
signing anything. And that is just 
what Plessey has done with their 
159 series Rack and Panel Con-
nectors. 

In less than the space that other 
companies have.placed 33 con-
tacts, Plessey has fit 71. And 
Plessey has 10 more sizes rang-
ing downwards from 59, 55, 47, 
35, 31, 23, 19, 15, and 11 to a tiny 
little 7/8 " X 11/8" x 1 3/8 " 7 contact 
connector. All much smaller than 
anyone else's equivalent con-
nectors. Since smaller means 
less material used in manulac-
turing, these units are less ex-
pensive than others of similar 
capacity and elaboration. 

Not satisfied just with this ac-
complishment, Plessey went on 
to design "commonality" into this 
series . . . creating a cover that 
can be used on plugs as well as 
sockets and can convert to either 
top or side cable entry. Where 
you formerly had to stock all 
types, you now only need one. 
Plessey covers can be ordered 
or male or female connectors or 
on both for a cable connection 

CD 

with no chassis mount at all. The 
covers are of rugged metal, PVC 
coated in and out, "short" re-
sistant inside and "shock" re-
sistant outside. 

The 159 series can be ordered 
with or without their unique and 
very positive snap-on lock re-
tainers, at less than the cost of 
other retaining devices. This re-
tainer is a savings in labor over 
manually screwed together re-
tainers while being more vibra-
tion- proof than spring clip re-
tainers (which require a special 
notched cover and are even more 
stock to store). 

To sum up, Plessey has a better 
made, smaller, lighter, more dur-
able and more positive locking 
series of connectors than anyone 
else. And less expensive all up 
and down the line, with extras 
or without. 

So the next 
time you feel 
one of those 
"stock up 
time" headaches   
coming on, reach for a Plessey 
series 159. For fast relief. 

Further information and literature 
regarding these and other Plessey 
products may be obtained by con-
tacting one of the representatives 
listed below. 

PLESSEY INCORPORATED/CONNECTOR DIVISION 
400 MORELAND ROAD/COMMACK, NEW YORK 11725 

TELEPHONE: (516) 543-5000 • TWX: 510-226-3744 

REPRESENTATIVES: EASTERN, PAUL D. AARON, Phone: (516) 7E7-2600 • B. and W. ASSOCIATES, Phone. (617) 275-9177 • BOWSER and SAPECKY, Phone (716) 839-4170 

JACK ONORE, Phone: (201) 355-0474 • WIRE-CONN CORP. Phone: (609) 234-0569 • SOUTHERN, KIRKWOOD ASSOCIATES, Phone (813)894-8240 • MURPHY and COTA, Phone: (919) 723-1001 

WESTERN, RAY OVER SALES, Phone: (206) 454-4551 • ED LANDA CO. Phone: (213)879.0770 • W. W. POSEY CO. Phone: (415) 948-7771 • MIDWESTERN, INLAND ASSOCIATES, Phone: 1913) 

362-2366 • R. C. NORDSTROM and CO. Phone: (313) 353.0210 • LOS ELECTRONICS CORP. Phone: (312) 622-8183 , S.A.R.G.E. INC Phones: (312) 237-9525 • SOUTHWESTERN, AID ELECTRONICS 

Phone: (214) 638.8015 • CANADA, BEN MANIS ASSOCIATES, Phone: (514) 336.4500 • WEBER SEMAD ELECTRBNICS, LTD. Phone: (416) 635.9880 
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Write for complete 
rating data and other 
tolerance prices. 

cpoodi woo woo. 

AMERICAN MADE 

Tolerance 

SCHAUER 
1-Watt 

ZENERS  
Immediate Shipment 

Low Prices 
ANY voltage from 2.0 to 18.0 

Quantity Price each 
1-99 $1.07 
100-499 .97 
500-999 
1000-4999 
5000 up 

Gold 

plated 
leads 

.91 

.86 

.82 

All welded and 
brazed assembly 

No fragile 
nail heads 

Buy the kit-
. Save 
>eel. a lot 

lOMUu 

I WM, .11 11.11 

is 

„ 

Kit contains a 51-biece assortment 
of SCHAUER 1% tolerance 1-watt 
zeners covering the voltage range 
of 2.7 to 16.0. Three diodes of each 
voltage packaged in reusable poly 
bags. Stored in a handy file box. 
Contact your distributor or order 
direct. 

A $54.57 value for 

ONLY  
Semiconductor Division 

SCHAUER 
Manufacturing Corp. 

4514 Alpine Ave. Cincinnati, Ohio 45242 

Telephone: 513/791-3030 
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New products 

New Inside and out. In addition to use of a iquid crystal readout. digital multimeter includes 

design techniques that help to reduce both power requirements and price. 

current are fed into either end of a 
200-picofarad capacitor across a 
FET-input operational amplifier. 
The two currents are nulled by 
means of digital servo circuitry that 
adjusts the duty factor or pulse 
width of the known current, rather 
than the current amplitude. The 
fixed integration period of 3.4 mil-
liseconds is determined by the fact 
that the mos chip is operated at 1 
megahertz. The reference current is 
fed in for the time necessary to ob-
tain a null balance, while the un-
known current goes in continuously. 
The ratio of on-off time for the 

known current is directly propor-
tional to the unknown current. 
The accumulated voltage in the 

capacitor represents the difference 
between the known and unknown 
currents. When discharged, it is 
compared with the voltage on the 
same phase in the previous period. 
Very small differences between the 
reference and unknown currents 
may be accumulated in the capaci-
tor, making the meter more sensi-
tive to differences. 

North American Rockwell Electronics 

Group, 3370 Mira'oma Ave. Anaheim, 

Calif., 92803 [487] 

Artwork generator is fast, precise 

Sales of integrated circuits are not 
exactly soaring in 1971. but Califor-
nia Computer Products senses an 
upturn. That's why it's aiming its 
new model 738 general-purpose 
flatbed plotter squarely at 1c 
makers. The mos outlook is partic-

ularly hopefui, says Dennis Bress, 
product manager for flatbed plotters 
at CalComp, and many small com-
panies are getting into the business 
because it doesn't involve as heavy 
an investment as bipolar tech-
nology. 

Ready for IC work. Flatbed plotter is shown equipped with an optical head for putting 

artwork directly on photographic film. It can be used to cut strippable film for ICs. 



From RCA... 
HF Tube/Cavity 
Combination 
for 1 kW VHF-T11 
Translator 
Service 

The RCA-8792 CermoloC Tube/ 
Y1167 Cavity combination is available 
now from RCA— the industry's leading 
source for any RF tube/cavity 
combination from 1 tc 25 k1n/i 

8792/Y1167 provides 12 dB of 
gain with a third order intermodulation 
distortion product of greater than 
—50 dB at 1000 watts in VHF-TV 
translator service. Designed especially 
for such service, this compact 
combination can introduce as much 
as a 4-to- I. savings in plate dissipation 
alone. Think of the lowered operating 
costs per hour! 

RCA-8792 is a tetrode that has 
surpassed the stringent linearity 

requirements while operating with less 
than the rated 1500 watts of plate 
dissipation—a performance unmatched 
by any equivalent tube on the market. 
The tube is eauipped with an efficient, 
forced-air-cooled radiator which 
reduces blower noise problems and 

increases system efficiency. Its sturdy 
matrix cathode increases system 

relebility, too— a feature that is ideal 
for unattended locations. 

Y1167 is a cathode-driven, 
double-tuned, coaxial cavity designed 
especially for use with the 8792. In 
translator service, the module 

amplifies both visual and aural signals. 
For more information on RCA 

Lbe/cavity combinations, see your 
local RCA Representative or your RCA 
Irdustriat Tube Distributor. For 
technical data, write: RCA, Commercial 
Engineering, Section 70I-116/ZR6, 
Harrison, N. J. 07029. International: 
RCA, Surbury-on-Thames, U. K., or 
2-4 rue du Lièvre, 1227 Geneva, 
Switzerland, or P. 0. Box 112, Hong 
Kong. 

mien 
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New products 

This 
Sweet 
MICROVOLT 
MULTIMETER is 

SENSITIVE to le, 
STABLE within 212V/day 
and easy on the budget at 
$545 

Users call it " the- how- sweet- it- is- meter". 

But it's really the Model 160 that . 

• MEASURES WITH DIGITAL ACCURACY 
Voltage — 1 f.iV to 1000V 
Current — 0.1 nA to 2A 
Resistance — 0.1Q to 2000 nn n 

• 100% OVERRANGING 
• ANALOG and OPTIONAL BCD OUTPUT 

• MANY MORE SWEET PERFORMANCE FEATURES 

SEND FOR FULL DETAILS AND YOUR FREE "HOW SWEET IT IS" BUTTON 

1-‹ IE I (1-1 
I N 1;Z IJ E s 
U. S. A.: 28775 Aurora Road, Cleveland, Ohio 44139 

Europe: 14, Ave. Villardin, 1009 Pully, Suisse 

ic work requires precision and 
speed, and the company is guaran-
teeing the accuracy of the 738 at 
0.004 inch anywhere over the 48-by-
72-in, drafting area, plus repeat-
ability at plus or minus 0.002 in. 
The plotter is calibrated by a laser 
interferometer, and in its service 
contract the company offers to re-
calibrate the machine to its original 
specification every six months. Max-
imum speed is 571 in. per minute, 
which CalComp says is 20% faster 
than that of the nearest competitor. 

In lc work, the plotter may be 
equipped with a strippable film cut-
ter to make masks, or—with an opti-
cal head—may plot artwork directly 
onto photographic film. It may also 
be used to plot printed circuits at 
Ix (actual scale at which the pc 
board will be manufactured). The 
same tape that is used to make a 
mask can be used with CalComp's 
model 937 magnetic tape unit to 
produce an ink drawing against 
which the mask may be checked. 
The 738 has a more advanced 

mechanical design than the com-
pany's 718 and 728 models, making 
it faster and more accurate. 
"As companies put more and 

more active elements on an lc mask, 
they will need greater and greater 
accuracy", says Bress. CalComp's 
model 745, introduced several 
months ago, operates at a maximum 
speed of only 180 in./min, but has 
guaranteed accuracy of plus or 
minus 0.001-in, over a 4-by-5-ft 
drafting area. 
The model 738 sells for a base 

price of $58,600. The top price is 
$94,300, including $ 17,500 for a 
model 937 magnetic tape unit and 
$18,200 for the model 900 controller 
(a minicomputer). Software is in-
cluded. The equipment may also be 
leased for from one to four years. 
the cost per month ranging from ap-
proximately 5% down to 2.75% of 
the base price. 
The plotter will be in operation at 

Wescon at the beginning of an ic 
production line in which CalComp 
is participating with other com-
panies as part of an educational 
program. 
California Computer Products, 2411 W. La 

Palma Ave., Anaheim, Calif. 92801 [486] 

122 Circle 122 on reader service card Electronics/August 16, 1971 



DO YOU FACE A 
MAKE OR BUY DECISION 
ON POWER SUPPLIES? 

If you build, 
send for this 
brochure. 

tieyttedieseee 

osteele)Ye 564/ 

,--4 

515 Brood Hollow Rood, Melville, 1.1 TWX New Yor• 1174e. Telephone: 516-594-4200 

If you buy, 
send for this 

catalog. 

Whatever your decision, you can benefit 

from a revolutionary new lambda devel-

opment—The Power Hybrid Voltage 

Regulator. If you buy, Lambda offers you 

the industry's largest line of power pack-

ages, including many models that incor-

porate The Power Hybrid Voltage 

Regulator. If you build, it's available as a 

component. It will save you money at 

every step from design through produc-

tion and field service and give you all 

these performance features: 

Up to 5 amps DC output 
Up to 28 volts DC output 

Up to 85 watts dissipation 

0.2% regulat'on, line or load 

.007%/C° temperature coefficient 

Short circuit and overload protection 

Thermal protection 

Remote programming 

Remote sensing 

Increased power handling capability 

with external regulation transistor 

Increased current output when used os a 
driver for series regulation transistors 

Write today for this brochure...or this 

catalog ... or both. 

A LAMBDA 
ELECTRONICS CORP. 

A Veeco Company 

510-224-6484. CABLE: LAMBDATRON, MELVILLE, N.Y. 
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PERFORMANCE LEADER 

QUALITY LEADER 

RELIABILITY LEADER 

DELIVERY LEADER 

this at competitive prices 

wIF 

NIF11111:33RA 
For off-the-shelf delivery, call us collect at: 

415-493-0848 
Palo Alto, California 

312-894-7660 
Schaumburg, Illinois 

714-637-2330 514-875-2814 
Orange, California Montreal, Quebec 

201-964-3131 
Lnion, New Jersey 

617-762-8298 
Norwood, Massachusetts 

613-828-9191 
Ottawa, Ontario 

416-366-7721 
Toronto, Ontario 

MICROSYSTEMS INTERNATIONAL LIMITED, BOX 3529 STATION C, OTTAWA, CANADA 

microsystems 
111112nternational 

MONTREAL, OTTAWA, TORONTO, 
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BRUSSELS, STUTTGART, LONDON, PALO ALTO, UNION 
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New products 

Instruments 

Heat sensing 

made precise 

Curve-fit technique in digital 

thermometer widens range 

and gives high accüracy 

Trading accuracy for range is stan-
dard operating procedure in the de-
sign of thermocouple readouts. But 
Newport Laboratories says it has 
achieved both high accuracy and 
wide range in its series 2600 digital 

thermometers. The key develop-
ment is a 58-segment approximation 
of a thermocouple's response curve 
provided by the instrument. Not 
only does this linearization give a 
high accuracy over the full range of 
a thermocouple but, because it is a 
digital method involving no drift, it 
adds to measurement stability. 
The 58 line-segments on the ap-

proximation curve are "three times 
as many as are generally used," says 
Peter A. Turnquist, marketing vice 
president of Newport Laboratories. 
"With one model of the series, you 
can read the entire range of a 
thermocouple. You don't have to 
choose between buying several and 
degrading the accuracy of a single 
one." Price of the basic models in 
the series is $750, which Turnquist 
says "compares with a usual $ 1,800 
to $2,200." In 100-lot quantities, the 
price is under $600. 
The 2600 series accommodates 

standard types of thermocouples in-
cluding J, K, T, S, R, and E. Each 
instrument is intended for a specific 
thermocouple type, and handles the 
entire useful range of that type. 
Changing the instrument for other 
ranges and types involves switching 
a few components. 

Accuracy of the reading depends 
primarily on the thermocouple that 
is used. With a J-type, typical sys-
tem accuracy is 0.5'C. Temperatures 
as high as 3,800°C are displayed, 
and changes as small as 0.1`C can 
be resolved. 
The 2600s have a built-in tech-

nique for nulling junction errors 
and therefore enhancing accuracy. 

thermistor circuit senses tempera-
ture at the junction box—where 
thermocouple wires are joined to 
the copper wires of the instrument 
input—and the instrument compen-
sates for the thermocouple-like volt-
ages induced there. 

For reading the outputs of remote 
thermocouples, the junction box can 
be detached. One model 2600 can 
be shared by many thermocouples. 

Noise attenuation is more than 
10,000 to 1. The instrument is pro-
tected from overvoltages as high as 
200 volts, and it has isolated BCD 
outputs. Power consumption is less 
than 20 watts. 
Newport Laboratories Inc., 630 E. Young 

St., Santa Ana, Calif. 92705 [359] 

Mainframe rounds out line of 

spectrum analyzer plug-ins 

Until now, Nelson-Ross Electronics 
has been content with turning oscil-
loscopes into spectrum analyzers. 
The company makes plug-ins that 
transform Tektronix and H-P scopes 
into complete analyzers. 
Now the company, a division of 

Polarad, has decided to make the to-
tal instrument. "Although plug-ins 
permit a 50% to 75% savings," ex-
plains Polarad vice president for 
marketing Edward Feldman, "the 
biggest market still involves the 
complete package." 

Nelson-Ross's analyzer is actually 

• • 

• • 41/ .. 

o ••• 

a mainframe, the MF-9, which can 
take any of the company's 14 plug-
ins. The MF-9 contains a cathode 
ray tube along with power supplies 
and controls. Price is $ 1,000. 
Feldman points at the low prices 

for an MF-9 plus plug-in to justify 
his confidence in the company's 
ability to compete. The 235, which is 
the mainframe plus a PsA-235 plug-
in, has a range of 1 kilohertz to 25 
megahertz and sells for $2,600. 
Similar units, states Feldman, sell 
for over $4,000. 

Prices are low, says Feldman, pri-
marily because the plug-ins have 
been designed for specific appli-
cations: "If an engineer is doing vi-
bration work, telemetry, or single-
sideband design, he doesn't have to 
pay for a lot of extras." 
The 14 Nelson-Ross analyzers 

cover a range from 10 hertz to 6.5 
GHz. Prices go from $ 1,800, for each 
of three low-frequency units, to 
$4,200 for a telemetry unit. 
Nelson-Ross Electronics Division, Polarad 

Electronics Corp., 5 Delaware Drive, Lake 

Success, N.Y. 11040 [360] 

Instrument briefs 

Impulse counters. Series of type RG 
devices with four or five digits have 
an operating life of 200 million 
counts and are rated for continuous 

duty at 35 impulses per second. 
Three mounting styles are available: 
pc board, rapid spring-mount plug-
in, and base mount. Price is $9 to 
$11 depending on quantity. Sodeco, 
a division of Landis and Gyr Inc., 4 
Westchester Plaza, Elmsford, N.Y. 
10523 [352] 

Pulse generator. Model 360 has over 
31 kw peak power at 1.5% duty fac-
tor. Output is continuously variable 
to 2,500 V. Applications include 
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TECH FAB CREATES A NEW DIODE 
SEALING BOAT... THAT "HEATS RIGHT!" 

TECH FAB's new carbon boats for flat-pack sealers and diode 
bonders distribute and maintain an even heat throughout the sealing 
area, minimizing your cold-seal problems. 

TECH FAB produces 4-inch and 6-inch fixtures made of standard 
or high purity carbon as required by your specifications. Tolerances 
of .001" can be maintained for any line, hole or shape in any 
quantities desired. 

TECH FAB's automated N/C production facility guarantees re-
peatable accuracy and product quality at a low unit cost. 

TECH FAB products include fixtures for alloying, soldering and 
brazing, thin-film masks, fixtures for header and connector molds, 
evaporation crucibles and boats for crystal growing or zone refining. 

Write for complete information, or contact your nearest TECH FAB sales representative — 
Texas, Dklahoma, Arkansas, 
Louisiana 

P.J. SCANLON 
(214) 231-4661 

Illinois, Indiana, Kansas, 
Minnesota, Mussouri, Ohio, 
Wisconsin 

R.F. SPECIALISTS 
(312) 698-2044 

Canada, Connecticut, Maine, 
New Hampshire, New York, 
Pennsylvania, Vermont 
VVADSVVORTH MgG 
ASSOCIATES, INC. 
(315) 652-6865 
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Arizona 
TECH FAB REPRESENTATIVE 
(602) 945-2665 

California 
C.E S., INC. 
(408) 263-2772 

SEND FOR FULL 
DETAILS AND FREE 
SAMPLE ON YOUR 
COMPANY 
LETTERHEAD 

Tech Fab, Inc. 
Mid-America 
Industrial Park 
P.O. Box 129 
Pryor, Okla. 74361 

FIGHT 
THEM ALL... 

Heart Attack 
Stroke 
High Blood Pressure 
Rheumatic Fever 

TECH 
FAIL' 

\,* 
GIVE eLMLOIVREE HEART FUND 
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New products 

semiconductor testing, modulating 
microwave tubes, pulse testing mag-
netic devices, and ultrasonic experi-
mentation. The unit is regulated for 
constant output independent of line 
voltage or duty factor changes. Cur-
rent pulses are up to 750 A or volt-
age pulses up to 30 kv. Price is 
$4,990. Velonex, 560 Robert Ave., 
Santa Clara, Calif. 95050 [351] 

Correlator. Real-time, 400-point 
probability analyzer model sm-42 
operates in three modes: correla-
tion, probability, and signal en-
hancement. Incremental lag values 
in the auto-cross correlation mode 

range from 1 its to 1 s, providing 
time delays from 100 s to 100 s. 
Price of the instrument is $7,800. 
Signal Analysis Industries Corp., 
595 Old Willets Path, Hauppauge, 
N.Y. 11787 [354] 

Voltage booster. Protection of 
equipment from malfunction or 
damage due to low line-voltage is 
provided by the Auto- Boost. When 
line voltage drops 7% or more, the 
unit automatically boosts it 10%. 
Price is $300 to $750 depending on 
rating. Microtran Inc., 145 E. Min-
eola Ave., Valley Stream, N.Y. 
11582 [355] 

AUTOMATIC 

LINE VOLTAGE 80081 



Sperry explodes the LED myth 
There has been a lot said in recent months about _ED's rep-
resenting the•rnos.t significant advance in display technology 
and how they are destined to dominate the digitall cisplay 
market. We feed it's time to explode the myth and set the 
record straight. Sp„ here's a direct, po nt-by- point, compari-
son of Sperry seven segment gas discharge planar disalaysr 
vs LED displays-. 

COST 
For the price of a single 
1/4 " LED digit you can 
buy three 1/2" or three 
1/3" Sperry display dig-
its*. And, in the future, 
the Sperry displays 
should continue to be 
less expensive than LED 
displays. Gives ycu 
something to think 
about, doesn't it? 

SIZE Let the size speak or itself. 

Sperry 

Sperry 1/,, 

READABILITY 
Have you tried to read a 1/8 " or 
even a 1/4" LED display at 20'? 
On the other hand, the Sperry 
1/3" display is easy to read at 
that distance aid the 1/2 " 
model can, be read at up to 40'. 
See the difference? 

I 

I- - I 

COLOR 
With, LElD's, you have the 
choice of red, red or red. Not 
so with Sperry. They come in 
an eye appealing orange — 
with amber and red available 
with filters. If you like red, 
why pay more for a LED? 

APPEARANCE 
Which do, you prefer — 
looking at individual red 
dots on LED devices or 
at continuous unbroken 
Sperry figures. The 
zhoice is yours. 

BRIGHTNESS 
Sure you can read LED's 
indoors, but how about 
in bright light or direct 
sunlight? LED's fade fast 
while Sperry displays 
stay clearly legible with 
mo appreciable loss in 

LED 1/4 " brightness. And, Sperry devices won't poop out when it gets hott 

30 

Sperry advantages don't stop here either. The small Sperry 
LED 1/4 " package is only a shade larger than a LED and meany as thin. 

Sperry power dissipation is also significantly lower. Ansd, 
Sperry reliability is so good that they have proven fail-sale in 
stringent, high performance aircraft applications including the 
Boeing 747. There are no wire bonds to go bad, either. Don't 
just take our word fcr it. Arrange for a comparison .demortstra-
ton and see for yourself what the difference will mean to your 
particular application. 

For complete technical information on Sperry displays, use 
tills publication's reader service card or phone or write: 
Sperry Information Displays Division 
F.O. BOX 3579, Scottsdale, Arizona 852E7 
Telephone (602) 947-8371 

INFORMATION DISPLAYS 

It's a whole new ball game in display devices! 

-A-
PERZY RAND 

Grcie -27 on reader service card 

t Patents pending 

*based or 1,000 digit quantity, 
and above. Sperry displays are 
available tin 3 digit, 2 digit, and 
11/2 ( 7 segment character and a 
1 with + and —) digit models 
in both 1/3" and 1/2" sizes. 



The following 
understatement 

will be 
proven at 

Booths 1145-47 
INESCON 

August 24-27. 

Nobody knows electronics like North American Rockwell. 
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New products 

Data handling 

Vidicon stores 

data 15 minutes 

Pickup tube accepts optical 

images or electrical input; 

delay length is variable 

Millions of families could see the 
Apollo 15 astronauts walking and 
riding on the surface of the moon 
because—among many other elec-
tronic components—NASA Mission 
Control had imaging tubes that con-

verted the slow scan of the astro-
nauts' camera to the U.S. and Euro-
pean broadcast rates. 
A new tube developed by Gen-

eral Electrodynamics Corp. can per-
form this type of conversion, plus a 
few other operations that make it 
one of the most versatile pickup 
tubes on the market. 

Called the Omnicon to indicate 
the variety of its applications, the 
nondestructive-readout, charge-stor-
age tube can accept optical images 
or electrical signals and store them 
for 15 minutes or more. F.D. Jack-
son. director of marketing. points 
out that the Omnicon can stop mo-
tion and hold an image for trans-
mission by slow scan TV, as over the 
telephone lines with their limited 
bandwidth. It can also capture tran-
sient phenomena, such as nonrepeti-
tive scope traces, and hold them for 
analysis on a conventional TV or for 
recording on videotape. 
The Omnicon's electrical input, 

which makes it useful for conversion 
from one scanning rate to another. 
can also provide variable-length de-
lay for data applications. Another 
use is storage of alphanumeric or 
other data, to reduce the frequency 

at which it is necessary to update or 
refresh a remote computer display. 
If not scanned, the image can be 
held indefinitely by the tube. 

Writing speed of the Omnicon de-
pends on the light level, which is 
about half a foot-candle per second 
maximum. The tube performs inte-
gration so it can improve contrast in 
a static scene. Erasure takes about 
0..5 s. 
Two versions are available. The 

2-inch TD 1314-010 is similar ex-
ternally to a standard 2-inch vidi-
con, and the I- inch TD1362 is much 
like a conventional I- inch vidicon. 
Both use standard magnetic focus-
ing and deflection. 

Even internally, the Omnicon is 
much like a conventional vidicon, 
except in the region just behind the 
target or collector. As the charge-
storage layer, a photoconductor en-
ables the Omnicon to accept optical 
and/or electrical input. 
The storage layer is deposited on 

a mesh that is parallel to the field 
mesh and between the field mesh 
and the faceplate. The faceplate, 
which is coated on the inside with a 
transparent conductive layer, serves 
as the collector. 
On reaching the photoconductor, 

the charge pattern, whether optical 
image or electrical signal. modulates 
the electron beam in proportion to 
the charge. The signal is taken off 
the target ring, or flange, as in a 
standard vidicon. Since the charge-
storage layer is not a collector but 
only modulates the beam, the read-
out is nondestructive. The storage 
time achieved is determined by the 
operating potentials, with the limit 
set by the accumulation of dark cur-
rent. 

This accumulation can be par-
tially offset by gradually decreasing 
the storage mesh voltage during the 
period of viewing, resulting in view-
ing times as long as 15 minutes. 
The TD1362 is priced at $ 1,550 in 

unit quantity. and is available with 
30-day delivery. The 1314 sells for 
$3,850. GEC also offers complete 
cameras using the Omnicons at 
$6,255 and $9.295. with deliveries of 
90 days. 
General Electrodynamics Corp., 4430 For-

est Lane, Garland, Texas 75040 [369] 

Data handling briefs 

Graphic output system. Model 900 
controller with up to 32.000 bytes of 
programable memory. model 937 
magnetic tape unit, and model 1136 
digital incremental drum plotter 
comprise a system that plots on a 
wide range of paper sizes. Several 

inks and line width are available. 
System can generate any alpha-
numeric character, line, or curve, 
and special fonts can also be pro-
duced. California Computer Prod-
ucts Inc., 2411 W. LaPalma Ave., 
Anaheim, Calif. 92801 [361] 

Terminals. Series called Tycom 
35/37 consists of a Selectric type-
writer equipped with a Tycom 150 
baseplate, a logic translator, a data 
set or acoustic coupler, and an op-
tional paper tape punch/reader. 
Models include keyboard and au-
tomatic send-receive, console send-
receive. Price of keyboard send-re-

ceive model is $3,200. Terminal 
Equipment Corp., 750 Hamburg 
Turnpike, Pompton Lakes. N.J. 
07442 [363] 

Tape inspector. Observation of re-
corded signals without use of chem-
icals is made possible by a magnetic 
tape viewer called Plastiforrn. Oper-
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NOW, A COVPLETE REFERENCE ON OP AMP THEORY, 
CIRCUIT DESIGN, APPLICATIONS AND TEST METHODS 

OPERATIONAL 
AMPLIFIERS 
DESIGN & APPLICATIONS 

PUBLISHED BY McGRAW-HILL 
WRITTEN BY BURR-BROWN 

This is the first reference work to present complete information on 
operational amplifiers, both ICs and discretes. It's the result of 
over 21/2  years of effort by the applications and engineering staffs 
of Burr- Brown — the same team which authored two smaller op 
amp handbooks so popular that over a quarter of a million copies 
were distributed. Both the design of operational amplifiers and 
their use are covered in the more than 500 pages and 300 illustra-
tions. Five chapters are devoted to the internal design of op amps. 
Six chapters deal with circuit applications. Another portion of the 
book covers basic op amp theory and test methods. 

Performance parameters are thoroughly discussed and test cir-
cuits are explained. Truly a valuable reference of daily use to 
circuit and systems designers. 

U.S. PRICE 15 DOLLARS. ORDER YOURS TODAY 

Outside USA include the U.S. price of 15.00 dollars plus postage for each book 

(payable to Burr-Brown Research Corporation). Postage to countries outside the 
USA and Canada is as follows: 

South America & Western Europe 

Africa, Australia, India, Israel, Japan, New Zealand 

Air Mail 

$5.30 

$7.80 

Surface Mail 

$1.80 

$1.80 

r Ma- UM ISM MO Mia UM NM-MMMMM  

(B-1) 

BB 
BURR-BROWN 
RESEARCH CORPORATION 
International Airport Industrial Park • Tucson, Arizona 85706 

Please send me ( ) copies of "Operational Amplifiers- Design and Applications." 

My payment is enclosed. 

Name: 

Company: 

Mail Station or Dept.: 

Address: 

City: 

New products 

ator can observe head alignment. 
track placement. purse definition. 
interblock spacing, and dropout 
areas in computer and instrumenta-
tion applications. Plastiform can 

also help determine, record, and re-
produce problems in malfunction-
ing systems. Dielectric Materials 
and Systems Div., 3M Co., St. Paul, 
Minn. 55101 [365] 

Card reader. Mode; Nit 1200 for 80-
column cards is designed for volume 
data input requirements, offers a 
reading speed of 1,000 cards per 

minute and a hoppur-stacker capac-
ity of about 2,250 cards. Price is 
$7.800. Documation Inc., 841 E. 
New Haven Ave., Melbourne. Fla. 
32901 [ 364] 

Punch/reader. Portable model MSD 
300 for paper tape offers switch-se-
lectable speeds and editing capabil-
ity, can be used with virtually any 
terminal for on-line transmission, 
off-line data preparation, and file 
storage. Send and receive speeds of 
10, 15, and 30 characters per second 
are available to operator, with full-

I State: Country: 
113 an MI I= IIM fflfflM MIR IMBI BM UM I» IIMM 
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Output Limit Indicator Light, 

Variable Width Pulse, 

Sweep Width Control, 

Frequency Analog Output, 

Manual Trigger, etc. 

wercon : 
BOOTH 310 

EEC, 
INTERSTATE 
ELECTRONICS 
CORPORATION 

SLbstchary of AT-0 Inc. 

Deçt. 7000, Box 3117 
Anaheim, Calif. 92803 
(714) 772-2811, 
TM 714-776-0280 
Telex Nos. 
655443, 655419 

More features 
for $495 than 
any other 
Function Generator 

FREQUENCY 

» 1M 

100K 

10K 

1K 

100 

», 10 

OFFSET 
PULL ON 

ZERO 

F34 FUNCTION GENERATOR 

MODE 

EGŒCIEMEMI 
CONT  

TRIG 

GATE 

BURST 

CONT SWP 

TRIG SWP 

WAVEFORM 

MUM 

VARIABLE PULSE 

SWEEP TIME AMPLITUDE (into 500 ) 

INAMLUD COMEMMIZEM 
10Vpp toms 

100ms 

*MS 

10ms 

10Cms 

is 

3 

1 

.3 

The new F34 proves that a 
Function Generator doesn't have 
to be expensive to be great! 
Read the panel! The Output Limit indicator Light — unique! It 

guarantees you an unclipped waveform. The Sweep Width control — 
foolproof and calibrated. Frequency analog output, variable width 

pulse and manual trigger — they're all there and more. See for yourself! 
For details on EEC's complete Function Generator line, 

contact John Norburg today. 

The new SERIES 30 includes 3 other models 
costing even less, starting at just $295! 
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liQUiu RIVET 
One drop bonds almost anything to almost anything for 

almost forever. We call it Eastman 910" Adhesive. 
It works with metals. With plastics. With rubber. With 

glass. With bonds that are often stronger than the 
materials being bonded. 

It works without heat. Without solvents. Without pressure. 
Without catalysts. And without a lot of waiting. 

Philco-Ford uses Eastman 910 to bond aluminum to 
aluminum. Cessna uses it to bond rubber to acrylic 

plastic. Bendix uses it to bond steel to brass. 
For more information, call your Eastman representative. 

Or write Eastman Chemical Products, Inc. Kingsport, 
Tennessee. 

You may find that Eastman 910 bonding is a lot easier 
than what you're doing now. 

More economical. Maybe even 
quieter 

Circle 161 on reader service card 

gUe 

• 

e 

A new exciting concept... 

SIGNAL 
GENERATOR 
with SignalockTM 

Covers 50 kHz 
to 80 MHz 
with 10 Hz stability 
and features 6-digit 
independent counter 
$2975 

dídedb 
1,, ,21 .114 

LogiMetncs, INC. 
A Subsidiary of Slant/Fin Corp. 

.100 Forest Drive, Greenvale, N.Y. 11548 • Phone: (516) 484-2222 Telex 96-1371 

New products 

and half-duplex half-duplex modes. Automatic 
control using ASCII keyboard codes 
is optional. Mark-Space Devices 
Inc., 17835 Sky Park Circle, Irvine, 
Calif. 92664 [362] 

Paper tape reader. Model NI01 in-
terfaces to Nova computers. oper-
ates at 50 characters/s. Price is 
$1,545 mounted on a customer-sup-

t, . 

plied interface board and $ 1,675 
mounted on the company's board. 
Pivan Data Systems Inc., 6955 N. 
Hamlin Ave., Lincolnwood, Ill. 
[367] 

Memory unit. Package, model 639, 
performs input/output signal condi-
tioning control, scan conversion, 
and storage functions. It has its own 

circuitry, power supplies. Price is 
$4,000, OEM discounts available. 
Hughes Display Systems, Ocean-
side, Calif. 92054 [366] 
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On Aug. 24, 
we're blowing 

the lid off 
the OEM 

omputer marke 

Find Out at WESCON 
Booths 1818 - 1821, 1831-1834. 
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The best data recorders in Japan. 
They come from Lockheed 
Apparently the Japanese figure 

nobody makes data recorders that 
measure up to ours. Not even the 
Japanese. 

Take the Lockheed 417 
recorders used for precision data 
recording. 

They're the only ones light 
enough to carry in one hand (28 lbs.), 
small enough to fit under an airplane 
seat ( 17" x 15" x 7"), and rugged 
enough to work under vibration and 
in any position. Yet they're as accu-
rate as large, ungainly rack machines. 

The 417s come in intermediate 
or wideband models. And they record 
on up to 7 channels simultaneously, 
IRIG compatible. Direct frequency 
response ranges from 100 Hz to 375 
KHz. FM frequency response is DC 
to 100 KHz at 30 ips. 

For power (normally 13w) a 
417 can use its self-contained battery. 
Or, with accessories, it can use any 
power: 12 to 28v DC, 110 to 220v AC, 
50 to 400 Hz. 

The Japanese also picked one 
of our many custom-designed 
precision recorders to ride in their 

ionosphere research satellite. This 
particular reccrder stores data at 565 
bits per inch on 5 tracks, then plays it 
back at 26 times normal speed. Yet it 
weighs only 10 lbs. and gets by on 
1/20 the power of a home tape 
recorder. 

But for more down-to-earth uses, 
417s are the answer. And back in 
the U.S.A. they go for as little as $7,000. 

For more specs on any of our 
family of data recorders, write Bob Mei, 
Dept. 413-10, Lockheed Electronics 
Company, Pla:nteId, New Jersey 07061. 
Or call him at ( 201) 757-1600. 

Circle 134 on reader service card 
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A Subsidiary of Lockheed Aircraft Corporabon 



New products 

Packaging and production 

Solder process 
is selective 

Production-line technique 

deposits stripe on wiring tail 

before terminals are shipped 

WIDTH CONTROLLED 
TO 0.005 IN. 

SECOND 
STRIPE 

Putting a deposit of solder on a wir-
ing tail in order to hold it in a 
plated-through hole is not new—but 
doing it precisely and economically 
in volume production is. And that's 
what engineers at Amp Inc., have 
accomplished with a new process. 
The solder, they say, gives a good 

bond between tail and pc board 
without interfering with the sharp 
corners needed on the tail for 
wrapped wire or for Amp's own 
Termi-Point connections. The tails, 
which can be produced with any 
type socket or connector terminal on 
the other end, will each cost from 
three- to four-tenths of a cent more 
than comparable tails without the 
solder, or about $3 to $4 more per 
thousand. 
The thickness of the solder depo-

sition can be controlled to within I 
mil, and the width can be controlled 
to within 5 mils. 
The terminals are installed on a 

board by being taken off the strip in 
which they are shipped, inserted in 
the plated-through holes, and then 
held straight with a template. To 
reflow the solder and form the bond, 
the assembly is dipped in hot liquid 
(polyethylene glycol, which is water 

soluble, easy to clean, and said to 
work well). The terminals could also 
be reflowed with infrared or hot air, 
but the company says the liquid-dip 
method has worked best up to now. 
The new method is also claimed to 
be much faster and cheaper than 
hand soldering of posts. Solder pre-
forms, another alternative, can 
cause later difficulties if they don't 
wick up into the plated-through 
hole to complete the bond. 
Amp can supply the deposit on 

any of the terminals they now com-
monly sell in strip form. The other 
end of the tails, for example, might 
have contacts to form edge-board 
connectors, or small spring sockets 
for dual in-line package insertion. 
The deposits made on the spring 
sockets are a good example of the 
degree of control of the placement 
of the solder band: the solder just 
about touches the socket but doesn't 
flow beyond a certain point and in-
terfere with the movable member of 
the socket. 
More than one stripe of solder 

can be deposited on a tail. This 
would be useful in back-plane wir-
ing, where the first stripe would 
hold the terminal in the board. 
Then, once a group of wires 
wrapped to the tails were fixed in 
design, the group could be con-
verted to a second pc board, and an-
other stripe of solder added to the 
tail to hold this second board. In 
this way, the back-plane wiring 
would be converted to pc board for-
mat in stages, stacking up the 
boards on the tails, rather than in 
one single step. This would free de-
signers from having to wait till all 
back-plane wiring was debugged 
before switching from point-to-
point wiring to the more economical 
pc board. 
Amp Inc., Harrisburg, Pa. 1 7105 [399] 

Production briefs 

Card edge connector. The model 
6317 requires no soldering; it press-
fits into plated-through holes on pc 
card back panels. Contacts are con-
nected to the printed wiring on the 
panel and have solderless wrap tails, 
so wire wrapping can accommodate 
additional connections. Other fea-

tures include 0.125 by 0.125 in. con-
tact spacing, working current of 5 A, 
and contact resistances of 7 mil-
liohms between card and back panel 
and of 5 milliohms between contact 
and back panel. Elco Corp., Mary-
land Rd. & Computer Ave., Willow 
Grove, Pa. 19090 [391] 

Heat sink chassis. Series 3000 re-
duces the cost in power supply de-
sign by eliminating sheet metal 
work. The three-sided unit requires 
fabrication of' end and top plates 

only. Facing sides are slotted for 
housing pc cards. WEI Corp., 2140 S. 
Santa Fe St., P.O. Box 10577, Santa 
Ana, Calif. 92711 [393] 

Socket contact. High packaging 
density and quick connect/ 
disconnect are featured in unit that 
has a height of 0.025 in. above the 

pc board. Contact design allows 
short 1c lead lengths to 0.035 in. be-
low the device, and it contacts on 
about 60% of lead perimeters. One-
piece contact/terminal is made of 
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II 11111 11111 Til 

Space-saving size: pro-
jects only one inch be-
hind panel, only 1-
25/32 inches overall 
length 

Easy-grip bayonet-
type knob—sturdy 
compression spring 
assures good contact 

Knob grips fuse so 
that fuse is withdrawn 
when knob is removed 

Made for installation 
in D-hole to prevent 
turning in panel 

Terminals are mechan-
ically secured in hold-
er as well as soldered 

Knob has break-out 
hole to allow use of 
test probe 

BUSS HTA i:tctet 
FUSEHOLDER Itevext 

f<7•,,a 
FOR 1/4  x 1 1/4 INCH FUSES 

Rated for 15 amps at any voltage up to 250. Dielec-

trically capable of withstanding 1500 volts A.C. be-

tween terminals and between terminal and panel. 

BUSS fuseholder could have... 

Is it a time code generator? Reader? Tape search unit? 

Systron-Donner's new Model 8154 is a complete time 
code generator and tape search system, compactly 
combined into one 31/2" high instrument. Savings in pack-
aging costs—without sacrifice of desirable features— 
results in a delightfully low price of $3,500 complete. 
Now, what will the Model 8154 do? 

As a time code generator, the standard Model 8154 
generates a modified IRIG B format in BCD hours, min-
utes and seconds. As a time code reader, the unit de-
codes the incoming code during data playback in both 
forward and reverse directions. Used for tape search 

No. 

all 

three! 

and control, Model 8154 accepts a serial time code in-
put, searches the recorded data, and controls the tape 
transport during a preset time interval. 
The 8154's wide range input makes it compatible with 
almost any analog- recording equipment. Options in-
clude: parallel BCD outputs; 11- position bandpass 
filters for both playback and search speeds; slow code 
rates for graphic recording or visual display; and switch 
selectable !RIG A or B codes. 

For full details contact: Concord Instruments Division, 888 
Galindo St., Concord, CA 94520. Phone (415) 682-6161. 

• 

SYSTRON 
See us at Wescon Booths 1005-08 and 1050-53. 

DONNER 
Circle 162 on reader service card 



New products 

beryllium copper with 0.0001 in. 
nickel under gold plate. Robinson 
Nugent Inc., 800 E. 8th St., New Al-
bany, Indiana 47150 [394] 

Deposition fixtures. Step coverage 
of substrates by vacuum deposition 
is provided by a satellite and sweep 
planet system. The satellite handles 
27 2-inch substrates in an 18-in, bell 
jar or 45 2-in, substrates in a 24-in. 
bell jar. Unit operates at 40 or 60 F. 
It is interchangeable with standard 
planets and can be used on the same 
18- or 24-in, planetary workholder. 
E.T. Equipments Inc., 2 Alfred 
Lane, Kings Park, N.Y. 11754 [392] 

Connectors. Rf coaxial units desig-
nated Kwik-Konnect feature a lock 
ring that lets the connectors lock 
when they are pushed together. 
Mated connectors are disengaged 
by pulling on their knurled collars, 
instead of on associated cabling. 
VSWR is 1.20:1 from dc to 12.4 GHz, 

1.30:1 from 12 GHz to 18.0 GHz. Im-
pedance is 50 ohms. Voltage rating 
is 400 y rms at sea level. Prices 
range from $2 to $7 each. Sealectro 
Corp., Mamaroneck, N.Y. [396] 

Components insertion system. Com-
puter controlled unit called 
Dyna/Pert model DIP-A/K1 is de-
signed to place intermixed 14- and 
16-lead dual in-line packages into 
printed circuit boards. It can select 
any of 20 different types of Dws. po-
sition the board to receive the com-
ponents, straighten the leads, insert 
the DIP, and clinch the leads at a 
rate of up to 4,000 components an 
hour. usm Corp., Machinery Div., 
140 Federal St., Boston, Mass. 
02107 [397] 

Scrubber-drier. Three-stage system 
automatically cleans pc boards mea-
suring 43/4 by 43/4 in. minimum up to 
a 24-in, width and any length. 
Thickness range for precision brush-

in g is 0.250 in. to 0.010 in. No exter-
nal air supply is needed for the dry-
ing chamber, which includes filters 
to keep out minute impurities. Ap-
plications include cleaning prior to 
resist-coating of copper plating and 
after resist removal. Chemcut Corp., 
500 Science Park, State College, Pa. 
15801 [395] 

• • • . so many quality features squeezed 
into such a small package 

galled 

Solder Terminals 
(HTA) 

3/4 " Quick- Connect 
Terminals ( HTA-HH) 

“16" Quick-Connect 
Terminals ( HTA-DD) 

BUSS HTA FUSEHOLDER 
FOR 1/4 x 11/4 INCH FUSES 

For more information on the HTA Fuseholder 

and the complete BUSS QUALITY line of 
small dimension fuses, fuseholders, and fuse-

blocks, write for BUSS Bulletin SFB. 

BUSSMANN MFG. DIVISION, 

Mc 63107 

SUPPLIED THE ECONOMICAL WAY... 
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New products 

Semiconductors 

Process boosts 

C/MOS specs 

Dielectric isolation produces 

high speed, low leakage in 

8-channel analog multiplexer 

It's hard enough to put a p-channel 
and an n-channel device on the 
same substrate, so most makers of 
complementary mos circuits have 
stuck with conventional isolation 
techniques—even though dielectric 
isolation promised higher speed and 
lower power dissipation. 

Harris Semiconductor took ad-
vantage of both cimos design and 
dielectric isolation in two eight-
channel analog multiplexers, the 
first in a new product line. 
The merging of cimos and di-

electric isolation provides a tenfold 
reduction in the junction area, re-
sulting in a lower junction capaci-
tance and therefore lower leakage 
currents and higher switching 
speeds. In addition, the multi-
plexers—the HI- 1818 and Hi- 1828— 
provide optimum performance over 
the full military range of -55'C to 
+ 125 C. (Most standard mos de-
vices of this type cannot do this.) 
The multiplexer measures only 64 

by 59 square mils. Since about 60% 
of this area is available for active 
devices, greater packaging densities 
are possible than with comparable 
standard cimos or p-junction mos 
devices. The greater density trans-
lates into increased economy per 
chip and more flexibility in circuit 
design. And by incorporating a par-

allel n- and p-channel switching ar-
rangement, the design maintains an 
almost constant level of resistance, 
despite continual variations in the 
analog voltages. 

Both commercial and military 
versions of these analog multi-
plexers are available in two configu-
rations—eight switches with one 
common output for one-of-eight se-
lection ( Hi- 1818) and two banks of 
four switches each, with each group 
having its own common output for 
"two-of-eight" selection ( HI- 1828). 

Other features are: off-state leak-
age current of only 10 picoamperes 
at 25-C and 1 nanoampere at 125 C; 
operating power dissipation of only 
5 milliwats; access time of 250 na-
noseconds; an analog signal range 
of plus or minus 5 volts, and a 250-
ohm on-resistance. 

Compatible with DTL/TTL sys-
tems, these devices are particularly 
applicable to pulse amplitude mod-
ulation ( PAM) and pulse code modu-
lation ( Pcm) telemetry systems, 
guidance systems, process control 
systems, and others utilizing analog 
multiplexing. They are also excep-
tionally well suited for a-d and d-a 
converters, functional generators, 
choppers, sample and hold circuits, 
and analog cross-point circuits. 

Prices for 100 to 999 quantities 
are $29.95 for either type covering 
the C to + 75 C range, and $39.95 
for either one covering the full mili-
tary temperature range. 
Harris Semiconductor, a division of Harris-

lntertype Corp., Melbourne, Fla. 32901 

[419] 

FET's input noise voltage is 

only 0.6 /IV over wide range 

Because of their high input imped-
ances, field effect transistors are first 
choice for instrumentation inputs, 
professional microphone amplifiers, 
and phonograph and tape playback 
amplifiers—applications needing a 
broader dynamic range than most 
bipolar transistors offer, and where 
minimum loading of the source is a 
necessity. But even the best FETS 

sometimes are noisier or have less 
gain than desired. 

With this in mind. Crystalonics 
has developed the c413N ultra-ul-
tra-low-noise FET. Crystalonics al-
ready carries "ultra-low-noise" FETS 
in its catalog. The reason for the 
added "ultra" is the c413N's input 
noise voltage specification. Total e„ 
is only 0.6 microvolt rms over a 10-
hertz to 20-kilohertz range. 
A maker of recording tape has be-

gun using the FETS in conjunction 
with specially developed tape heads 
to determine the absolute residual 
noise on magnetic tape—a demand-
ing application since new magnetic 
materials are constantly being de-
veloped which combine reduced 
noise with increased audio output. 

Crystalonics' marketing manager, 
Joel Cohen, says it is "a pity" the n-
channel devices cost $35 each; he 
would like to see them used in cas-
sette players "plagued by high 
noise", and even Dolby-equipped 
reel-to-reel home equipment could 
be improved with the c413N. 
While cutting noise, Crystalonics 

has managed to achieve increased 
transconductance in its new FETS: 
typically about 40,000 micromhos 
versus the 600 micromhos of earlier 
low-noise FETs. Minimum G„, for 
the new unit is 25,000, assuring a 
voltage gain of 25 with a 1-kilohm 
drain load; the 40,000 typical trans-
conductance means a typically 
higher gain as well—about 40. 
Other characteristics of the c413N 

include output power derating fac-
tor of 2.3 milliwatts per degree C— 
an almost flat temperature 
coefficient. Gate leakage current at 
normally encountered ambient tem-
peratures is only 3.0 nanoamperes, 
and pinch-off comes at a low 1.5 
volts typical. 

Delivery is from stock. 
Crystalonics, a Teledyne Co., 147 Sherman 

St., Cambridge, Mass. 02140 [420] 

Semiconductor briefs 

Optical memory. ROM model 401-22 
uses fiber optics rather than a lens 
and requires a mask preparation 
technique that does not need pe-
ripheral maskmaking equipment. 
Other features include user pro-
gramability and alterability. Unit is 
transistor-transistor logic compa-
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New products 

1972 will be 
a good year 

for bold-faced 
advertisers. 

There are a lot of new reasons to be in 
the 1972 Electronics Buyers' Guide in a big way: 

A new circulation program. Distribution is to 
25,000 carefully selected OEM electronics engineers 
in the U.S. and Canada plus 5,000 U.S. electronics 
purchasing agents. All recipients are qualified on a 
direct-request basis and verified as important buyers 
and specifiers of electronics products. 

A new distribution policy. All copies are sent to 
the individual at his place of work. 

A new Directory of Catalogs. It's restricted to 
advertisers and lets users order catalogs all year long. 

A new issue date. It will be mailed in 
November,1971. 

A new; lower rate structure.  
A new, later closing date. August is.  
Be in the 1972 issue for all the new reasons as 

well as the old ones that are still there, such as the 
free bold-face listing for advertisers. Write for the 
new fact file. Or call 212-971-2544. 

is3Ce 
Electronics Buyers' Guide. 

330 \Vest 42nd Street, New \o1-1; 10036. 

i t 

ditiet y 9,, ,. 
, 

tibie, has an access time of 150 to 
200 nanoseconds. Quadri Corp., 
2950 Fairmont, Phoenix. Arizona 
85017 [416] 

Mixer/modulators. Models Lsi1496 
and Lsi1596 double-balanced de-
vices operate up to 175 MHz, offer 
low power drain and high internal 
carrier suppression, typically 65 dB. 
Operating temperature of the 1496 
is from 0 to 70 C; the 1596, -55 to 
+ 125 C. DIP and ro-100 packages 
are available. Price of the 1596 in 
100-999 quantities is $4.80. De-
livery is from stock. Lithic Systems 
Inc., 10010 Imperial Ave.. Cupertino, 
Calif. 95014 [413] 

Circuit package. Forty-lead MOS/LSI 
DIP is designed for low-cost, hermet-
ically sealed semiconductor devices, 
and offers a unitary lead frame for 
uniform lead ceniering and spacing. 

No brazed leads or brazed inter-
metallics are necessary. The pack-
age is constructed of alumina ce-
ramic, crystalline glass, metals, and 
thick film. Owens-Illinois Electron-
ics Materials Group, P.O. Box 1035, 
Toledo, Ohio 43601 [412] 

Image sensor. A 64-element self-
scanning optical array. model RL 64, 
is designed for facsimile and process 
control applications, optical charac-
ter recognition, and pattern recogni-
tion. The diodes operate in the 
charge storage mode, permitting use 
of low illumination levels, and are 
spaced on 2-mil centers with inte-
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How to get the RF transistor 
they said couldn't be designed, 

designed. 

rGentlemen: I -I 
I need a custom transistor to meet the following specifications: 

Additional Comments   

I 
Frequency   Watts-out  

Volts   Anticipated quantity  

  I 

NAME 

TITLE 

FIRM  

ADDRESS  

CITY   STATE ZIP  

Communications Transistor Corporation 
An affiliate of Eimac/Varian 
301 Industrial Way, San Carlos, California 94070 

And built. In quantity. Communications 
Transistor Corporation specializes in solving design 
problems that have baffled others. 

The range of our standard line (see chart) gives 
you some idea of the range of our capabilities. But 
90% of our sales are of custom products. So these 
standard products are hardly the limits of our 
capabilities; merely the guidelines. 

Send us the specs for the transistor they said 
couldn't be designed. We'll get to work designing it. 

Series Frequency 

A-12 25-50MHz 
A-28 30-80MHz 
B-8 175MHz 
B- I2 175MHz 
B-28 175MHz 
C-8 470M Hz 
C-12 470MHz 
C-28 400MHz 
D-28 1GHz 

Power Chain Supply 

3, 25 & 70W 
3, 25 & 70W 
2 & 5W 
3, 25, 40 & 70W 
3, 25, 40 & 70W 
2 d& 5W 
3, 12,25 & 40W 
3, 12, 25 & 40W 
3, 10 & 20W 

12V 
28V 
8V 
12V 
28V 
8V 
I2V 
28V 
28V 

CTC's standard products: A guide to our capabilities; but hardly 
the limits. 

Communications Transistor Corporation 
301 Industrial Way, San Carlos, California 94070 (415) 591-8921 
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FOR ENGINEERS WHO WANT THE BEST 
EVEN IF IT COSTS LESS 

".•&-,",‘ b/ 
.d J 

td- dj  Id- al 
il PB510-2 WITH 

P' te•-k, ;., PATCHCORDS 

Wrap around beryllium copper gold 
plated contacts handle 5 amps — 
have less than . 001 ohms resist• 
ance- have guided entry and give 
thousands of reliable connections. 

ONLY 104 A CONTACT!* For only 10$ a contact and 12$ a cord, 
reliable programming flexibility for: 
• DIGITAL DEVICES • TEST EQUIPMENT • NUMERICAL CONTROL EQUIPMENT 

• SPEAKER AND COMMUNICATION SYSTEM • LIGHTING CONTROL 

Off-the-shelf delivery of 10, 20, 50, 100, 200, and 300 contact models. Supplied 
complete with extruded aluminum frame for sharp panel appearance, mounting 
brackets, alpha numeric markings front and back. Special sizes to order. 
All types of low cost patchcords available. 
For greater flexibility and faster programming. Vector pre-programming type patch-
boards available in 204, 300, 450, 600 and 1200 contact systems. 

• 100 Contact Model et 50pcs. 

Send for specification data Pem ELECTRONIC CO., INC. 

12460 Gladstone Avenue, Sylmar, California 91342 
Phone (213) 768-6080 • TWX (910) 496-1539 

Circle 163 on reader service card 

Zero In On Your 
Computer Needs Today 
With Toko's Splitsecond 

Memory System 
Now heading your way—a brand new breed 
of memory system hot on the computer 
market. It's Toko's high-speed, woven 
plated-wire memory system, HS 150. 

a Dual-designed to operate on the non-
destructive readout mode, it can be used 
partly for random access, read-write 
memory and partly for read-only memory. 

a $ General Specifications: 
• Memory Capacity 16K Byte 

(2K words of 72 bits) 
• Read Access Time 125 nanosecond 
• Read Cycle Time 150 nanosecond 
• Write Cycle Time 300 nanosecond 

Toko's advanced electronics technology 
has developed other top-quality computer 
components, such as memory stacks pulse 
transformers and delay lines. rell 111 For further information, just call or write 

TOW, INC. 

••••••• 

New York: 

Los Angeles: 

DOsseldorf: 

Toko New York Inc. 
350 Fifth Avenue, New York, N.Y, 10001 U.S.A. Tel: 565-3767 
Talco, Inc. Los Angeles Liaison Office 
1830 West Olympic Blvd„ Los Angeles, 90006 Cal. U.S.A. Tel: 380-0417 
Talco, Inc. Europe Liaison Office 
4 Düsseldorf, Kolner StraBe 246, Oûsseldorf, W. Germany Tel: 78-7064 

New products 

grated shift counters, driver, and 
video preamplifier circuitry. Price is 
$150 in OEM quantities. Reticon 
Corp., 365 Middlefield Rd., Moun-
tain View, Calif. 94040 [411] 

Infrared lamps. Models sa-54. 55B, 
and 55c have typical ratings of 1.0 
mw, 5.2 mw, and 6.7 mw respec-
tively. The three lens-end To-46 
packages are suited for use in mark-
sensing applications, since the nar-
row beam of the gallium arsenside 
diodes contains about 50% of the to-
tal IR energy produced. Prices in 
1,000 quantities are $ 1.21, $2.25, 
and $2.52 each respectively. Gen-
eral Electric Co., Nela Park, Cleve-
land, Ohio 44112 [414] 

Bipolar ROMS. Two models feature 
integration of the output data regis-
ter into the memory element, thus 
eliminating the need for eight exter-
nal latches. The 8205 is organized 
512 by 8; the 8204, 256 by 8. Both 

have a typical access time of 35 ns, 
and are available in 24-pin pack-
ages. Standard code converter pat-
terns are available. In 100 quan-
tities, the 8204 is priced at $ 16.40 
each; the 8205, $29.50. Signetics 
Memory Systems, 740 Kifer Rd., 
Sunnyvale, Calif. 94086 [415] 

142 Circle 142 on reader service card Electronics/August 16, 1971 

M IHead Office: 1-17, 2-chome, Higashi-Yukigaya, Ohta-ku, Tokyo, Japan 



OVER 

t000,000 SI/ES setPak 
MILITARY CASES 
COMBINATION • TRANSiT • INSTRUMENT 

MIL T-945A, T-4734, T 21200,C-22443.C-4150 

Choose from over 1,000,000 variations in 
dimensions, proportions, metals, finishes, 
and custom accessories. Whatever your 
peed, the MM (multi- measure) method 
gives you high production savings even on 
custom runs as low as 25 units. Send your 
print or requirements. Manufacturers rep-
resentatives in all major cities. 

&ENDIVE. FREE CATALOG & DI ME NSION SPEC I FICAT ION SHEETS. 

1»fnin ELECTRONIC ENCLOSURES. Inc. 
111 Rksomingd.le Rd , HicksvIlle, N.Y. 11801 • 516.935 9400 FREE CATALOG 

INSTRUMENT 
CARRYING 
CASE 

Soft- Pak, a new con-
cept for the protec-
tion of expensive in-
struments that are 
sensitive and fragile 
and mi..st be hand 
carried from one lo-
cation to another. 

Soft•Pak cases are 
light in weight and 
provide excellent 
protection from 
shock, vibration, 
moisture, grit, abra-
sion, and corrosion. 

Soft- Pak cases pro-
vide maximum pro-
tection at minimum 
cost. 

SEND FOR 

Circle 164 on reader service card 

YOU'RE 

if you think that heart disease and stroke 
hit only the other fellow's family. 

WHISTLING IN THE DARK... 

GIVE... so more will live 
HEART FUND 

Coetrzbured by Mt •r 

Fbwer 
R2sIstors: 
1HE ROBLEM 

THE PROBLEM: Conventional power resistors have 

always been large, clumsy, unw:eldly devices that de-

velop hot spots, and generate their own magnetic field. 

IFIE SOLUTION 

THE SOLUTION: Now comes the CADDOCK planar film 

power resistor with five distinct advantages over con-

ventional versions: ( 1) size reduced up to 50% (2) more 

efficient heat transfer eliminates hot spots ( 3) non in-

ductive due to exclusive planar design (4) low profile 

permits greater. packaging density (5) lower cost in 

production quantities. 

For complete specifications, application information, 

qualification test reports, samples and quantity prices, 

write: 

CADDOCK-----ELECTRONICS 

Electronics/August 16, 1971 

3127 CHICAGO AVE., RIVERSIDE, CALIF. 92507 • PHONE: (714) 683-5361 
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3 AMP 
sensitive 
gate 

TRIAC's  
3mA, 4mA 
5mA, 10mA 
& 25mA (IGT) 
All quadrant 
gating 

50 to 600 V (VDRom) 

For motor heating 
cooling and lighting 
controls and special 
applications 

IMMEDIATE 
DELIVERY 
IN PASSIVATED CHIPS OR 
STANDARD PACKAGES 

Write for catalog on 
complete Triac & SCR line 

ladireîo 
Lee. 

4.1 

HUTSON INDUSTRIES 
2019 W VALLEY VIEW LANE 
DALLAS, TEXAS 75234 (214) 241-3511 
TWX 910-860-5537 

Distributed by: 
BODELLE COMPANY, Chicago. III. 
312/468-1016 • NEWARK ELECTRONICS 
CORP., Inglewood. Cal. 213/678-0441 
THOR ELECTRONICS, Elizabeth, N.J. 
201/354-2420 

European Representative: 
10 Rue F. D'Orbay, Draveil 91 France 
Tel: Paris 921-7640 • TELEX 21-311 

New books 
Future Developments in Telecom-
munications, James Martin, Prentice-Hall 
Inc., 413 pp., $ 14.00 

James Martin takes off from 13 inventions 
that will have a shattering impact on society 
because of their effect on telecommu-
nications. He views technology in a social 
context: an increase in crime demands bet-
ter security systems; international data bank 
networks influence the manufacture of prod-
ucts. What Marshall McLuhan merely gener-
alized about, he pinpoints in his description 
of how communications may be expected to 
develop from the early 1970s through the 
late 1990s. 

His book is accurate enough for the engi-
neer, yet readable enough for the non-
technical audience. It deals mainly with 
telephone and computer communication 
systems, but also includes CATV, the special-
ized common carriers, and land-mobile and 
military systems. Martin can explain the 
tradeoffs between analog and digital sys-
tems, time and space division multiplexing, 
and at the same time relate this technology 
to economics and the broader aspects of 
communication between people. 

His approach is realistic—rooted in what 
can happen—yet imaginative enough to en-
compass how advances in molecular bio-
logy may affect electronics, how entertain-
ment may be changed by wall screens and 
3-d video, and how computer programing 
may become a test of " literacy." 

Modern Data Communication, Concepts, 
Language, and Media, William P. Davenport, 
Hayden Book Co., 200 pp., $7.95 

If you want to be up to data communication 
without really trying, this is the book to go 
with. Without getting into any complicated 
mathematics, Davenport provides the back-
ground needed to understand what has hap-
pened in the field and what factors must be 
considered in designing data communi-
cation subsystems and components. 
The book is for the engineer who is not a 

specialist in data communication and for en-
gineering managers who need a "talking" 
familiarity with the overall field. How do you 
know if you're a specialist? If you can give 
four factors that affect the efficiency of a 
communication system, describe three er-
ror-correction codes, and define ASR, KSR, RO. 
and TSC, then you probably are. 
The author answers many general ques-

tions and yet does not get bogged down 
with specific problems. He explains the 
broad aspects of Nyquist and Shannon 
theory so a reader can gain an insight into 
the theoretical maximum speed for a given 
channel or the effect of noise on trans-
mission capacity. 

Electronic Switching, Timing, and Pulse Cir-
cuits, 2nd edition, Joseph M. Petit and Mal-
colm M. McWhorter, McGraw-Hill Book Co., 
283 pp., $ 12.50 

An Introduction to Computing: IBM Sys-
tem/3, Jerome T. Murray, McGraw-Hill Book 
Co., 170 pp., $6.95 

LET GPS HELP YOU 
THINK FUNCTIONS 

c.P 

e' 

Hybri 
FET Input 
Amplifiers 

de, 
4se.e, 

e 

4; 

• Low Cost 

• Low Offset •= 1mV 

• Low Bias Current 5pA 

• Low Profile Only 0.275" High 

• High Output Current 15mA 
• High Input Impedance 

10" Ohms 
• High Hybrid Performance 

Same as Discrete 
• High Slew Rate 15V/sec 

Write for descriptive brochure 
and application notes to: 

GPS CORPORATION 
14 Burr Street, 
Framingham, Mass. 01701 
(617)875-0607 TELEX 94-8471 

GPS — The Complete Source for 
Compatible Operational Elements. 
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designers will have a PICNIC with these new relays 
NON-POSITION SENSITIVE MINIATURE MERCURY WETTED REED RELAY CLASS 
137MPC—This amazing new relay represents a significant state-of-the-art acvance-
ment in relay technology. The low- profile miniature PC-mounting mercury wetted 
reed relay offers bounce-free operation in any position. Now circuit designers will 
have new freedom of design. Further, the relay is only 1.12 x .40 x .375 nches, 
requiring minimal area on printed circuit boards. This relay features stable contact 
resistance of 100 milliohms over its long life of over 20 million bounce-free opera-
tions with diode suppressed coil. Circle 285 on reader service card 

SOLID STATE (HYBRID) TIME DELAY RELAY CLASS 214CP—Magnecraft takes great 
pride in announcing this new time delay relay. Proven hinge-pin reliability designed 
into the output relay driven by a solid state circuit used in thousands of our timers, 
gives you the best low cost small size timing relay on the market. Operate delay 
timing ranges are offered between 3 hundred milliseconds and 4 minutes with -±- 5% 
repeatability and input supply of 115VAC. 
We are sure you will share our enthusiasm in this new product when you apply the 
small size and cost savings to your circuit designs. The body of the timer is cnly 1.4 
x 1.4 x 2.1 inches, the size of our 88 general purpose relay case. The adusting 
potentiometer gives full range timing control and the very popular octal socket pins 
extend just a bit beyond the body of the time delay relay to an overall height of 2.3 
inches. Circle 286 on reader service card 

DUAL-INLINE-PACKAGED REED RELAYS CLASS 107DIP, 108DIP, 117DIP AND 118-
DIP—Magnecraft is proud to announce its new DIP (dual-inline-package) line of 8-
pin reed relays. These new relays are designed not only to be compatible with the 
standard packaging developed for integrated circuits, but to offer Magnecraft quality 
at a lost cost. This unique design gives further savings by offering the user the 
optimum in automated insertion and other economical installation techniques associ-
ated with printed circuit applications. 

These fantastic new epoxy molded reed relays are ideal for use in circuits where 
high density packaging is essential. The 5VDC IC compatible versions of these relays 
will operate directly from TTL or DTL circuits. 

Other standard coil voltages are available from stock in 6, 12, and 24 VDC as well as 
contact configurations in 1 form A, 2 form A, 1 form B, and 1 form C. Most versions 
are also offered with a choice of an internal clamping diode. The size of this device 
is a tiny . 750 x .300 x . 210 inches. Circle 287 on reader service card 

SOLID STATE (HYBRID) PRINTED CIRCUIT TIME DELAY RELAYS CLASS 5C2PCSR 
AND CLASS 503PCSR—These new time delay relays make use of hybrid circuitry 
combining a monolithic silicon structure in the control function with a dry reed relay 
performing isolated circuit switching. Two fully adjustable timing ranges are afforded 
by using a remote pot or fixed resistor giving 0.2 to 100 seconds or 1 to 300 seconds 
each with ± 2% repeatability. Standard coil voltages are available from stock in 12 
aria 24VDC as well as contact configurations in 1 form A rated at 1 amp and 1 form C 
at 0.5 amp. The size of this time delay relay is a mere 2.25" x 1.25" x .75". 

Circle 288 on reader service card 

M agnecraft ELECTRIC COMPANY 

"See you at Wescon Booth 2230" 

Electronics/August 16, 1971 

5575 NORTH LYNCH AVENUE • CHiCAGO ILUNO ,S 60630 • 312 • 282 5500 • 

145 



ELECTRONIC 

AÓ & MIYAMA PARTS 
ULTRA-SMALL for HIGH CURRENT 

New Sub-Miniature Switches 
e 80 Series 
6A. 125V. AC. 
Toggle Switch 

SPST SPOT 
e 80-2A e 80-3A 

e 85 Series 
6A. 125V. AC. 
Push Button Switch 

SPST DPDT 
# 85-2A 85-8A 

e 90 Series 
10A. 125V. AC. 
Toggle Switch 

SPOT DPOT 
* 90-3A * 90-1IA 

Will meet EVERY REQUIREMENT FIR ELECTRO-MECHANICAL COMPONENTS, 
toggle switches, push button switches, seesaw switches, 
indicator lights, fuse holders, receptacles, binding posts. 

minomushi clips and others. 

And now more than 20 UL & CSA Approved components. 

Aó& MIYAIVIA ELECTRIC CO., LTD. 
NO. 7-1. 4-CHONIE, KAMI- IKEDA'. OHTA- KU. TOKYO. JAPAN 

C,rcle 166 on reader service card 

CLASSIFIED ADVERTISING 

SEARCHLIGHT SECTION 
BUSINESS OPPORTUNITIES 
USED OR SURPLUS EQUIPMENT 

free catalog 
POTTING APPLICAIORS 
MANUAL AND DISPOSABLE 

12" 

FOR POTTING. ENCAPS'..::.A , NC.; .6ND 

SEALING OF NIINIA•URE '.:OMPONENTS 

PHILIP FISI4mAr, c., v.pne, 
(MATRON 51 ANitéS, ,, S PAA.≤P. •S 

CIRCLE 967 ON READER SERVICE :AIM 

RADAR SYSTEMS GROUND ay,. A.RBOTTNE AirOM it , 
TRACKING ANTENNA SYSTLAM. NIKE titAt( N ,.. 

CULES. M•33 IMS0-1A MPS ' T MPS.P 1:.".1, •F 
TPS-211. TAA.ASR.2 AIRSORN: , 'S` ENV: itE« Se . ... 

APS-20. APT 27 AP'4.13 DIN ti 0-'0 ,I0: : t..Att . t• 
IBM 630. IBM ' CM e LARGEST !NI% : . ' rat -, :. g RADAR AN:, 

MiCROWAe. ,t:/,...'`MYN- IN : NE A..NN.0 

RADIO RESEARCH INSTRUMENT CO. 
3 OUINEY ST. NORWALK, CONN 066S0 TOT, 6534600 

CIRCLE 966 ON READER SERVICE CARD 

Don't forget the 

BOX NUMBER 
. . . when answering the 
classified advertisements in 
this magazine. It's our only 
means of identifying the ad-
vertisement you are answer-
ing. 

THIS SPACE CONTRIBUTED ST THE PUBLISHER 

LISTEN 
T() 11)UR 

If something's going wrong, 
it'll tell you. 
I. Change in bowel or bladder habits. 
2. A sore that does net heal. 
3. Unusual bleeding or discharge. 
4. Thickening or lump 

in breast or elsewhere. 
S. Indigestion or difficulty 

in swallowing. 
6. Obvious change in wart or mole. 
7. Nagging cough or hoarseness. 

If you have a warning signal, 
set your doctor. If it's a 
false alarm, he'll tell you. 
If it isn't, you elm ¡ive him 
time to help. Don't be afraid. 
It's what you don't know 
that can hurt you. 

American Cancer Society 

New literature 

Data acquisition systems. Varadyne 
Systems, 1020 Turnpike St., Canton, 
Mass. 02021. A four-page catalog 
offers general descriptions, system 
timing information, and specifica-
tions on data acquisition systems 
designed to interface directly with 
most minicomputers. Circle [421] on 
reader service card. 

Rf coils. Vanguard Electronics, 930 
W.Hyde Park, Inglewood, Calif. 
90302 has available a two-page data 
sheet with drawings, specifications, 
and information on rf coils. [422] 

Transistor. IBM Corp., P.O. Box 218, 
Yorktown Heights, N.Y. 10598. The 
history and technical background of 
an experimental Schottky barrier 
transistor is detailed in an eight-
page brochure. [423] 

Pc laminates. U.S. Polymeric, Canal 
and Ludlow Streets, Stamford, 
Conn. 06904 is offering a six-page 
brochure with specifications, prop-
erties and characteristics of pc cir-
cuit laminates. [424] 

Semiconductor memories. Intel 
Corp.. 3065 Bower Ave.. Santa 
Clara, Calif. 95051 has published a 
20-page catalog describing 21 semi-
conductor memories employing sili-
con gate mos and Schottky bipolar 
technologies. [425] 

Planar triodes. Eimac Div., Varian, 
1678 S. Pioneer Rd., Salt Lake City, 
Utah 84104. Characteristics of ce-
ramic and metal planar triodes for 
commercial airline and general 
aviation equipment are detailed in a 
16-page brochure. [426] 

Transistor éke. Teledyne Semicon-
ductor. 1300 Terra Bella Ave., 
Mountain View, Calif. 94040 has is-
sued a 32-page catalog with illustra-
tions and data sheets describing 
transistor dice including small sig-
nal, rf power, and high-frequency 
transistors. [427] 

Capacitors. Polyfion Corp., 35 River 
St., New Rochelle, N.Y. Bulletins 
provide information on high-o, 
miniature high voltage. polychip, 
and other capacitors. [428] 
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NEW! First comprehensive guide 
to every aspect of TTL devices 

and their practical applications 

DESIGNING WITH TTL 

INTEGRATED CIRCUITS 
Prepared by the IC Applications Staff 

of Texas Instruments Incorporated 

Edited by Robert L. Morris and John R. Miller 

This thoroughly comprehensive and practical volume— 
the first to explore the entire family of TTL integrated 
circuits— is a complete source book on the newest, most 
versatile, reliable, and economical innovation in systems 
technology. It covers not only design philosophy, eco-
nomics, basic descriptions, and electrical performance 
of TTL devices; but many practical applications of the 
circuits in digital systems. 

It will save you time and work by providing many com-
pleted designs easily converted to your particular needs 
... reduce costs by suggesting the most cost-effective 
integrated circuits to use in your system... help your de-
cision making by reviewing all modern logic types and 
giving you a comparison of the characteristics of sub-
series within the TTL series. 
The first book devoted exclusively to the transistor-

transistor logical family of integrated circuits, this 
volume will prove invaluable to electronics engineers, 
computer designers, and systems analysts and to non-
engineer managers who want information on the best 
uses of TTL devices. 

384 pages, 380 illustrations, $ 18.50 

MAIL COUPON TODAY 

330 West 42nd Street, New York, N. Y. 10036 
• 

Send me Texas Instruments' DESIGNING WITH TTL INTE-
GRATED CIRCUITS (637458) for 10 days' examination. At the e 

end of that time I will remit $18.50 plus tax, postage, and han- e 
dling charges. If I decide not to keep the book I will return it in • 
the carton provided within 10 days. ( Remit in full with coupon, 

• plus tax, and McGraw-Hill pays all delivery costs.) 
• 

Name • 

• Address 
• 

City State Zip • 
Offer good in U.S. and Canada only. 23-6-7 • 

• 

• 
McGraw-Hill Book Company • 

Celco Yokes 
for CRT DISPLAYS 

WESCON 
Booths 2415 & 2416 
Civic Auditorium 
San Francisco 

CELCO makes YOKES. 
They make them good. In fact, 
CELCO has been making 
the best CRT deflection yokes 
and focus coils in the industry 
for the past twenty years. 

CELCO makes yokes for precision 
displays when you must have 
the highest performance 
available. 

And CELCO makes yokes for 
computer terminal displays 

- when you need reliable 
repetitive scan yokes for 
commercial purposes, at low cost. 

Not only does CELCO make 
good yokes, but they make sure 
you get the right yoke 
for your particulaé CRT display 
requirements. 

Call CELCO on your present display 
problem. A CELCO yoke will solve it. 
(It might even be one of the 
standard CELCO yokes listed below:) 

CELCO PRECISION DISPLAY YOKES: 
ONA702 SuperlastIWNAYOKE ' 

recovery time to 0 IS) 
1101408 Love•Zero Approach 
5004211 ItAtm-SpOt ICRT/Yoke matched) 

CELCO COMPUTER TERMINAL DISPLAY YOKES: 
PW Poodoon•Wnte Yokes 

PWAI Poeloon.Wnte. wlh ffincushron COrrwtron 
YA Resonant Dove. K.0 

Go ahead and call CELCO. All 
you've got to lose are your 
yoke problems. Cato 

Circle 169 on reader service card 

Lead Frames for 
I. C. Packaging 

Precision etched or stamped lead frames for integrated cir-
cuits. Any configuration can be made adequately framed for 
support. Lead widths available equal to material thickness. We 
have produced parts in materials from . 001 to . 020 inches 
thick. Etched or stamped lead frames are available in Kovar. 
Nickel, Alloy 42, Copper, Aluminum and other metals and 
alloys suitable for microcircuit packaging. 
Nickel, Copper, Gold, Silver, Tin or Solder plating is available 
in all thicKness ranges with strict adherence to your plating 
specifications. Process and functional tests are performed 
and certified by our process engineering and quality control 
departments. 
BMC reliability in etching, stamping & plating guarantees 
precision and repeatability at all volume levels. For more in-
formation call or write: 

BUCKBEE-MEARS COMPANY 

1::::) 245 E 6th Street, St Paul, Minn 55101 / ( 612) 227-6371 

MC 
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tignefer 
pitigfarri, 

sequelice 

To transfer, program, or sequence multi- pole circuits. 
Ledex concepts in rotary switching give you practically limitless flexibilty. 

The next time you have circuits to switch ... consider Ledex manual and solenoid powered switches 

iretkings 

keep 
kappening 

at Ledex 
... like this self-pulsing 

step motor/switch 

The combination of 
rotary segments, 
tabs, notches, and 
short or long con-
tacts makes it 

possible to come 
up with almost any 
electrical pattern 
you need. Decks 
gang easily, to 
increase switching 
capacity. 

PC leg terminals 
give you even more 

flexibility. With 
perpendicular mount-

ing, you increase 
the number of 

circuits you can 
switch on the 

same board. (We 

also supply rotary 
switches that mount 

parallel to boards.) 

Then, for remote control, you can have your whole switching 

solution sandwiched between two PC boards. 

When you bring your switching problem to Ledex, all you need 
to bring along is your schematic. Our switching technology 
people work out all the details for you. And because they're 
good at finding ways to simplify circuitry, don't be surprised if 
you end up with a lot less switch than you thought you needed. 

The next time you have circuits to switch, manual or remote, 
simple or complex, talk to our switching technology people. 

LE:DEX 
LE DEX INC. 
123 Webster Street tlie total technology-people Dayton. Ohio 45401 

(5131 224-9891 

POSITIONING Rotary 
solenoids for fast, direct 
action with strokes to 95' 
and torque to 117 lb- in; 
life over 100 million actu-
ations. Push & pull sole-
noids for short, medium 
and long strokes; built for 
speed, durability. Step-
ping motors, for precise 
incremental power posi-
tioning. 

SWITCHING Manual 
rotary switches, featuring 
Starmate detent for posi-
tive indexing. Stepping 
switches for dependable 
remote multi-pole switch-
ing,programing,checkout. 
Packaged switches—solid 
state and electromechani-
cal black box solutions to 
complex switching and 
timing problems. 

MICROELECTRONICS 
Power drivers, pulsers, 
time interval controls, 
level adapters/shifters, 
voltage regulators— 
standard and custom cir-
cuits to blend microelec-
tronic miniaturization and 
power with the higher 
current and voltage levels 
needed to drive electro-
mechanical products. 

One of our newer new things is a self-pulsing incremental power 
positioner that doubles as a homing/stepping switch. To come 
up with it, we put our best positioning and our best switching 
technology people in a big room. We said: " Make something that 
does all the good things a stepping motor should do plus all the 
good things a self-stepping switch should do." So they did, thus: 

SERIES 
50 12S 

The Series 50/12S zips around and stops wherever you tell it to.lt needs no pulser or logic circuitry. Torque output is 132 oz.- in. 
So, even if you load it up on both ends with all the stuff we show, you will probably have torque to spare. Your Series 50/12S 
prototype is waiting on our shelf, 28 volts DC or 120 VAC ( rectified). Ask for Catalog D-7000. 
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U.S. firm is likely 

to land contract for 

MRCA nose radar 

Israelis to sell 

sea-to-sea missiles 

U.S., Europeans 

reach accord 

on Aerosat 

The award for the mapping and terrain-following radars on the British-
German-Italian Multi-Role Combat Aircraft is set to be made, say Euro-
pean sources, and it's likely to go to an American company. Informed 
sources say the finalists are Texas Instruments and the Autonetics division 
of North American Rockwell. 
Award to an American firm would be a major blow for the two British 

bidders, Elliott Automation Radar Systems Ltd. and Ferranti Ltd. British 
sources say cost was the big factor mitigating in favor of the U.S. com-
panies, and that the difference was sufficient to persuade the British 
government to back down on support for Elliott and Ferranti and over-
rule the Royal Air Force's objections to the frequencies of the U.S. gear 
[Electronics, May 24, p. 75]. The Germans have always favored the 
American equipment, because the cost can count toward offsetting the 
expense of keeping U.S. forces in Germany. 

Israeli sources say that nation is prepared to sell its new "Gabriel" sea-
to-sea guided missiles to "friendly" countries, with deliveries starting 
within a few months. The first transaction is said to have been concluded 
already with an as-yet unnamed country. Technical details on the Israeli 
missile are unknown, but some sources give its range as between 13 and 
20 miles, flying low on cruciform wings. It's said to be more advanced 
than the Soviet Union's Styx or anything of the kind yet announced in 
the West. 

The Madrid meeting between U.S. and European officials on the Aero-
nautical Services Satellite [Electronics, July 19, p. 7E] resulted in "quick 
agreement" on most details of the program, Paris informants say. Among 
the important decisions made: the major users will own, not lease the air 
traffic satellites that will be launched over the Atlantic and Pacific begin-
ning in 1974. 
The international meeting aso reportedly set up a top-level Aerosat 

Council, to be comprised of five Americans, five Europeans, and perhaps 
representatives from Canada and Australia. And in keeping with the 
principle of 50-50 participation by the U.S. Federal Aviation Adminis-
tration and the European Space Research Organization, a 50-man oper-
ational staff is slated to be set up, to be made up equally of Americans 
and Europeans. Still to be decided, however, is who will get the major 
share of hardware contracts. A prime contractor is being sought to coor-
dinate international bidding in the fall, with contracts to be awarded 
next spring. 

Crashes spur Germans A rash cf fatal rail accidents is prodding West Germany's federal railway 
to speed up installations of a new telecommunications system. Developed 

to install railroad by AEG-Telefunken, the system, which will link all trains over the 
telecommunications Bundesbahn's 18,200 miles of track, calls for a network of interlinking 

transmission-reception contiol stations, each slated to handle communi-
cations with trains on all tracks within a 30.5-mile radius, with relay 
stations to be set up every eight miles. Communications will be frequency-
modulated at 460 megahertz. Pushbuttons will enable drivers and control 
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stations to communicate by transmitting a variety of instructions and 
questions. 
The Bundesbahn, which has already tested the system successfully, has 

launched the first regular operation in North Germany between the towns 
of Luebeck and Puttgarten. Scheduled completion has now been moved 
up to Jan. 1, 1976. Total cost of the nationwide system is put at $72.5 

Japan sets price 

floor on calculators 

for export 

British government 

backs ICL 

... as France gives 

more aid to CII 

The latest move by Japan's Ministry of International Trade and Industry 
to calm the outcry over alleged dumping of Japanese goods is an export 
price cartel for electronic calculators. The cartel, to be formed by the 
Japan Machinery Export Association, will establish FOB minimum prices 
for various calculators, ranging from a minimum of $85 for eight-digit 
units with no memory to $200 for 16-digit machines with three memory 
stores. 
Another provision will restrict introduction of new models to twice 

a year, probably at the Hanover Fair in West Germany and the HEMA 
show in the U.S. The agreement, to become effective later this month, 
does not cover exports to the Communist Bloc countries or activities in the 
domestic market. 

Insiders say the cartel wasn't formed solely to allay dumping charges. 
In fact, calculator exports are slumping, because foreign buyers feel that 
if they wait out the market, they may be able to buy an improved model, 
or the same unit at a lower price. The price floors and curbs on model 
introductions are expected to counteract that trend. 

Doubts about the long-term viability of International Computers Ltd., 
caused by the general dip in computer orders and the British government's 
hard line toward cash-hungry companies, have been dispelled at least 
temporarily by an official statement confirming continued support of the 
company. 
The government will press buyers spending state money to buy ICL 

gear, and it's already proved an effective ploy. What's more, the govern-
ment will continue to supply money for basic research, contracts to 
develop specific products, and guarantees for the banks that finance 
ICL's leasing activities. 

These government measures mean that ICL can count on security 
until its completely new line, now in development, is launched in three 
or four years. The official decisions are due at least partly to the leading 
role ICL could play in a European computer industry if Britain enters 
the Common Market, and to increasing support given by Continental 
governments to domestic computer companies. 

One example of the spurs provided by Continental governments to native 
computer firms is the commitment by the French government of more 
than $100 million in development funds to its national computer manu-
facturer, Compagnie Internationale pour l'Informatique (CII). This 
capital infusion comes as a five-year renewal of "Plan Calcul," under 
which CII was set up in 1967. The money will go mostly for research and 
development leading to new models in the medium-to-large scale Iris 
computer line. 
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French develop 
vanadium dioxide 
thin film switch 
Group working at LETI. 

near Grenoble, patent a 

device that even changes 

color when current flows 

The problems of devising workable 
solid state amorphous threshold 
switches have kept a group of 
French researchers thoroughly 
switched on for the past two years. 
And now the group, working at the 
Laboratoire d'Electronique et de 
Technologie de l'Informatique, have 
patented a rival to other amorphous 
semiconductor devices. 

Jacques Duchêne, who earned his 
doctorate in solid state physics only 
last year, now has laboratory data 
that shows that vanadium dioxide 
can outperform the widely-heralded 
tellurium glass Ovonic switch (Elec-
tronics, Sept. 28, 1970 p. 56). More-
over, Duchêne claims, VO, has ad-
ditional display uses because it 
changes from green to red when 
current runs through it. 
Duchêne did most of his research 

at the LETI complex snuggled in the 
Isère valley on the edge of the 
French Alps. The government-con-
trolled lab, just outside of Grenoble, 
brings together an impressive array 
of young scientists, many of them 
still on the graduate student level. 
Under the supervision of Igo Mel-

nick, Duchêne achieved a reliable 
homogenous polycrystaline VO, 
film by reactive sputtering in an 
oxygen-argon atmosphere. Care-
fully controlled sputtering has pro-
duced more uniform VU, than other 
researchers have reported they have 

been able to make, according to the 
French. As a result, LETI feels it has 
a real breakthrough in its switch— 
with possible applications ranging 
from logic and memory, to thermal 
switching and displays. No specific 
industrial applications have been 
contracted as yet, but licensees are 
being sought in France. 
Duchêne says his VO, device 

changes from semiconductivity to a 
metalic high-conductivity state at 
68°C. He has recorded an increase 
in conductivity of up to 10' in bulk 
monocrystals. But even the sput-
tered polycrystaline films have re-
warded him with a respectable con-
ductivity change factor of 10.'. 
The switch increases its conduc-

tivity when voltage is applied to one 
of two substrate electrodes. As the 
voltage heats up the vanadium 
dioxide, its properties change, turn-
ing conductive at 68 C. As soon as 
the voltage is cut off, it reverts. 

Denis Randet, who runs the ap-
plied physics division of the LETI 
complex says hundreds of glass or 
quartz substrates have been success-
fully sputtered with VO, proving the 
reproducibility of the combination 
under strictly controlled conditions. 
Some of the switches have been 
turned on and off 100 million times, 
resulting in no chemical change in 
the film's characteristics. "Thus we 
have a device with no burnout—no 
chemical alteration at all—that will 
have a very long life and can be 
considered quite cheap and re-
liable," Randet says. 

Randet, Melnick, and Duchêne 
are proud of their highly refined 
sputtering procedure, which they 
say distinguishes their VO, thin film 

and makes the switch workable— 
and probably commercially viable. 
The key to this process, Duchêne 

says, is the use of a radiant heater to 
raise the ambient temperature in 
the sputtering apparatus to 300-
400°C before the sputtering begins. 
He experimented with various 
substrate shapes, depositing both 
coplanar and sandwich devices. The 
sandwich-type switch has proved 
more desirable, he says, because the 
electrode gap can be reduced to a 
few microns—the film thickness. 
"Our switch has the advantage of 

built-in stability," Randet says, 
"thanks to the use of a physical phe-
nomenon—VO, conductivity fluc-
tuation—which is reproducible and 
well understood." 

France 

Matching network lights way 

to higher rf transistor power 

Makers of radio-frequency power 
transistors face an exasperating set 
of tradeoffs as they move onward 
and upward to higher outputs, 
higher frequencies, and larger band-
widths. 

Packing added power into a tran-
sistor generally means adding on 
basic interdigitated transistor struc-
tures in parallel. But these additions 
push the transistor's input imped-
ance way down. That's a big draw-
back, because the device has to be 
matched to its microwave circuit 
mates, which normally have 50-ohm 
impedance. Find the right matching 
network, though, and you can boost 
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power substantially without paying 
a prohibitive penalty in narrowed 
bandwidth. 
A network that does the job ad-

mirably has been worked out at 
Thomson-CSF by a group headed by 
Claude Vergnolle. Mainly because 
of the network, Thomson-CSF will 
have 40-watt transistors, amplifiers 
with a minimum of 6-decibel gain 
over a full octave frequency range 
of 200-400 megahertz, ready for the 
market early next year. These first 
40-watt packages will carry price-
tags of about $ 180 initially. They'll 
be followed sometime next spring 
by 20-watt amplifiers spanning a 
range of 800-1,400 MHz. 

Upwards. Vergnolle maintains 
that these two units put Thomson-
CSF out front of the competition as 
far as octave-bandwidth power tran-
sistors go. But his group has greater 
things in mind. By the end of 1972, 
he says, Thomson-CSF will have a 
100-watt package for the 200-400-
MHz band in production. 
To build the octave-bandwidth 

hybrid amplifiers, Thomson-CSF ties 
eight basic transistor cells on a 
single chip together with a passive 
matching network of 10-ohm im-
pedance. This 10-ohm "active" 
module, in turn, is paired with two 
other passive matching networks to 
boost the impedance to 50. 

All told, the active module can be 
considered as eight transistors, each 
matched to a 10-ohm impedance by 
large-bandwidth impedance trans-
formers. These transformers turn 
out to be a trio of 3-dB couplers with 
their output ports split into two. Be-
cause of the branching, the induc-
tance required at the transistor cell 
is very low—about the same as the 
self-inductance of a short 50-micron 
connection wire between the cell 
and the associated capacitor in the 
matching network. This is crucial, 
because self-inductance is what lim-
its bandwidth in power transistors. 
The couplers also have ballast re-

sistances between equipotential 
points. Because of them, small dif-
ferences in the power outputs 
among the transistor cells aren't 
bothersome: any reflected power is 
dissipated in the ballast. 
To be sure, the low inductance 

that results from branching the cou-
plers has to be offset with higher ca-
pacitance compared to that for an 
equivalent matching filter. But 
Vergnolle gets around that by using 
capacitors that have the high values 
needed but nonetheless are com-
patible in size with the capacitor 
chip. With the mos capacitors, 
there's no problem integrating the 
resistances. They're obtained by 
evaporating nickel chromium over 
the thermally grown oxide that 
serves as the dielectric on the mos 
capacitor chips. As for inductances, 
there's no particular problem either, 
since they're simply calibrated con-
nection wires between the transistor 
and the capacitance chips. 
To make the active modules even 

easier to produce, Thomson-CSF 
packs 12 transistor cells on a chip 
that measures 3.5 by 0.075 millime-
ters. That insures a good yield since 
only eight need be good. The active 
module alone, Vergnolle says, costs 
only about twice as much to pro-
duce as the transistor alone. 
Vergnolle is scheduled to explain 
the work August 29 at the European 
Microwave Conference in Stock-
holm. 

West Germany 

The minicomputer 

for every garage 

When engineers at West Germany's 
Triumph/Adler group applied the 
Volkswagen (people's car) concept 
to computers, they came up with the 
TAR). "It has the program flexibility 
of a middle-sized computer, but a 
lower storage capacity," explains 
company expert Georg Gimpl. "As 
such it fills a market gap and boosts 
a cost-performance relationship sec-
ond to none. It's the Volkswagen of 
the computer world and we call it 
the Volkscomputer." 
Triumph/Adler, a subsidiary of 

the U.S. company, Litton Industries, 
put the TA10 on the market this 
spring. It's aimed at competing with 
small invoicing and bookeeping 
computer systems, which have been 
evolving in West Europe. On the 

• 

Portable. Triumph / Adler's new small com-

puter can be carried to the job in it own 

case, works with typewriter keyboard. 

surface, it differs little from other 
setups in its category. But price in 
terms of achievement seems to set it 
apart. It has a data and program 
storage of miniproportions-10 
words by 48 bits and 256 words by 
14 bits, respectively. Yet, says 
Gimpl, "The TA10 has a three-rule 
calculating unit able to program 
square roots, as one example of its 
middle-sized computer flexibility." 
The system, which has one key-

board input and two output chan-
nels for printer and punch tape, car-
ries a $2,950 pricetag, including the 
electronic and keyboard equipment. 
It comes with a punch tape machine 
for an additional $2,170. 
The Volkscomputer's entire elec-

tronics consists of medium-scale in-
tegrated circuits mounted on three 
wafers of reinforced-fiberglass/ 
epoxy material. In addition to the 
control and programing units, the 
computer contains seven metal 
oxide semiconductor data storage 
devices and three mos processing 
units, including a multiplication ca-
pability of up to 16 digits. The com-
puter is housed in a portable-type-
writer-sized case. Programing is 
done by keyboard or exchangeable 
cassettes. But Triumph/Adler also 
has in preparation a software, mag-
netic tape program, which is slated 
to hit the market after this year. 
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The TA10 is primarily sighted at a 
market of about 100,000 companies 
in West Germany, 80% of which 
employ 100 people or less. But 
Triumph/Adler is also looking at 
other West European markets and 
even casting a glance at the sales 
possibilities in the U.S. 

Great Britain 

Planar structure handles 

10-watt microwave pulses 

For ordinary low-power, contin-
uous-wave, microwave generation a 
gallium arsenide chip is best made 
as a sandwich. But for high-power, 
pulse- mode operation a planar 
structure is likely to be best. The 
planar device has both terminals on 
the same face and is usually made 
by epitaxial deposition onto a semi-
insulating substrate. 
At the European Microwave Con-

ference later this month, Hans Hart-
nagel of Newcastle University will 
talk about the advantages of the 
planar layout. Hartnagel has made 
planar devices 2,500 microns wide, 
with 100 microns between elec-
trodes, that deliver 10-watt pulses 
into 50 ohms at a rate of I gigapulse 
per second, in bursts of 50 pulses. 
He says heat sinking does not ap-

pear to be a problem, and in pulsed 
power devices the limit is more 
likely to be set by the time taken to 
charge the domain capacitance by 
the load resistance. As the device is 
made wider to obtain greater power 
the charging time goes up and even-
tually reaches half the signal fre-
quency interval, after which power 
begins to fall off, other things being 
equal. At 1 Gp/s, Hartnagel figures 
that maximum possible domain 
width is something approaching 
4,000 microns, corresponding to a 
power approaching 20 watts. 

Planar construction, says Hart-
nagel, creates heat contours within 
the device that make it operate 
more efficiently than a sandwich de-
vice, quite apart from getting the 
heat away more effectively. In a 
sandwich structure, the heat has to 
go out through the contacts, usually 

the anode contact, which is much 
warmer than the active layer. A 
planar structure can be made so that 
the active layer is warmer than the 
contacts and the resulting improve-
ment in carrier density more than 
outweighs the reduction in electron 
transfer between energy bands. Fur-
ther, a cool cathode promotes a high 
field and good domain nucleation. 
However, a cool contact doesn't 
help at the anode end, where high 
conductivity and a low field are nec-
essary to prevent breakdown. 
Though it is possible to achieve 

optimum conditions by doping, 
Hartnagel's argument is that a 
planar structure allows such condi-
tions to be obtained by surface 
shaping and other means that may 
be easier than doping. 
One way of keeping the anode 

field low is to make the anode edge 
thicker than the rest of the active 
layer, by etching down most of a 
layer that's thick to start with. A 10-
micron layer might thicken to 15 or 
20 microns over its last 4 or 5 mi-
crons of width. However, Hartnagel 
says a better bet may be creating an 
accumulation layer, and hence a low 
field area, near the surface by the 
anode. He proposes to do this with a 
layer of silicon oxide topped by a 
metallic layer extending a couple of 
microns over the active layer from 
the anode and connected to it. The 
difference in potentials between the 
metal and the semiconductor under 
it would create a space-charge layer 
of high conductivity. He thinks this 
method could be made to provide 
closer control than the thickness-
variation method. 

Extra. Either of these methods 
should solve one of the snags of 
planar construction: migration 
along the surface of anode material, 
pulled by the high cathode field. 
The anode material apparently trav-
els through surface imperfections in 
the lattice bonding and eventually 
forms a short-circuit channel. It re-
quires some local lattice heating 
near the anode to start it off. If the 
anode field is kept low, local tem-
peratures would not rise to the ini-
tiation level, Hartnagel says. 
He has found surface effects im-

portant generally. Some rough 

grinding debris left on a surface 
quenched the domains when the 
bias voltage was reduced below 
threshold, though it did not happen 
when the surface was etched clean. 
Hartnagel thinks the debris causes 
surface charges which do the 
quenching. 

Planar layout also makes it easy 
to add a third electrode. A grounded 
third electrode is a simple way of 
preventing signals that are reflected 
back through the anode from trig-
gering an unwanted domain from 
the cathode. The grounded potential 
acts as a shield and reduces the re-
flection reaching the cathode to an 
insignificant level. 

Infrared light-emitting 

diodes sort packages 

In the ballyhoo surrounding visible-
light-emitting diodes, infrared emit-
ters have been rather overlooked, 
even though they may be a better 
commercial bet, albeit in a smaller 
way. Already IR coupling is an es-
tablished isolation technique. And 
now a British electronics component 
firm and small-scale-systems maker 
has built a light-activated, binary 
code reader using IR instead of vis-
ible light—and claims some impor-
tant advantages for it. 
The designer, Jean-Claude Chai-

mowicz, of MCP Electronics Ltd., 
Wembly, says mcP's system is in-
tended for reading black and white 
digital code markings on packages 
on a conveyor belt. Most existing 
systems use an ordinary electric 
light and read the direct reflection 
from special tape stuck on the pack-
age. Geometrical reflection imposes 
tight tolerances on the alignment of 
the package on the conveyor. Fur-
ther, it's important that ambient 
light doesn't upset the reading. 

In place of the lamp, Chaimowicz 
uses gallium arsenide diodes with 
emission peaking at 9,500 angstroms 
in his demonstration system. They 
put out 150-milliwatt, 10-micro-
second pulses at 1.5 kilohertz. Chai-
mowicz reckons about 1 mw gets 
through the optical focusing system 
to the label, and about 20 pulses will 
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hit a single target area on the label, 
as it passes the beam. If it's black, 
the radiation is absorbed; if it's 
white, a detectable amount of radi-
ation is backscattered through wide 
angles and can be picked up by a 
conveniently placed silicon detector. 
Hence replacing reflection with 
backscatter relaxes package align-
ment tolerances, though it doesn't 
cut them completely. The GaAs 
diode also helps to loosen the toler-
ance on the distance between the 
transmitter/receiver and the pack-
age. Because it's very nearly a point-
source radiator, the diode is not dif-
ficult to align so that the IR beam 
edges are nearly parallel. 
The usual target arrangement will 

be in two rows. White above black 
equals binary 1 and black above 
white binary 0. Eight pairs in se-
quence gives a 256-bit word. Chai-
mowicz uses a transmitter and de-
tector for each row, with 
transmission pulses interlaced be-
tween top and bottom. The contrast 
ratio between black and white will 
be fairly steady, so that considering 
both halfs of a bit together is a 
check that the beams are on target. 

Filter. Besides providing enough 
power to produce detectable back-
scatter, running the diodes in a 
pulse mode eases the ambient inter-
ference problem because it results in 
an ac detector output that can be 
distinguished from the dc output 
produced by ambient IR. Chaimo-
wicz says it also helps if the silicon 
detectors are operated in the linear 
portion of their response curves. He 
uses a low-pass filter to cut off vis-
ible light. He claims the receiver sys-
tem will work in a total ambient 
light level up to about 150 times the 
strength of the information signal. 

All the main optics and electron-
ics of the MCP system are in a box 
measuring 14 by 3.5 by 3.5 inches 
that is bolted beside the conveyor 
line. There is a master clock, consist-
ing of a free-running multivibrator 
producing a 1.5-kilohertz square 
wave, followed by two monostables 
triggered alternately by the front 
and back edges of the wave and 
producing the two interlaced pulse 
trains to drive the transmitters. The 
two receiver channels feed into a 

common amplifier and a Schmitt 
trigger threshold discriminator and 
pulse shaper. Thereafter the signals 
are processed digitally, using inte-
grated circuit logic. 
The shaper output and the clock 

feed into NAND gates and a bistable 
that separates the channels and 
creates envelopes out of the individ-
ual backscatter returns from a white 
target area. Because response of the 
two halves of a bit are interlaced, it's 
simple to record a 1 or a 0 and read 
the result out. Another advantage is 
that the system will read only gen-
uine bits and, provided the number 
of bits per carton is constant, the 
system cannot get out of line. 

Japan 

New Te0 diode has great 

expectations—a 2-W output 

Unusually, liquid epitaxy is used to 
fabricate both the active regions and 
the low-resistivity-contact layers of 
transferred electron oscillator diodes 
in a new process developed by 
Masatoshi Migitaka at Hitachi 
Ltd.'s Central Research Laboratory. 
With some samples efficiencies as 
high as 7.45% at 8.51 gigahertz have 
been obtained—several percent bet-
ter than the best results with diodes 
made by vapor epitaxy. 

Since maximum power output is 
roughly proportional to efficiency, 
Hitachi researchers expect such de-
vices to achieve a 2-watt output 
when mounted on type 2A dia-
mond. So far they've only achieved 
250 milliwatts, because they can test 
the experimental chips most easily 
in prong-type packages that dissi-
pate heat poorly; but they have 
found other diode chips, of the same 
size but with 3.5% efficiencies, yield 
as much as 900 milliwatts when 
mounted on the diamond. The high 
power output will be obtained with 
the usual low-noise output of trans-
ferred electron oscillators. 

Generally, transferred electron 
oscillator diodes have an n nn • * 
structure, with the pure n layer 
grown on the n- substrate by vapor 
epitaxy and the highly doped n • 

layer deposited by liquid-phase epi-
taxy. However, quite a few disloca-
tions occur in the n and n* layers, 
seemingly due to the differences in 
lattice constants and to flaws in the 
substrate surface. Moreover, high-
resistance layers are often found at 
the interfaces between the n, n and 
n' - regions, and are probably 
caused by contamination of the sur-
faces on which the epitaxial layers 
are grown. 
These defects limit efficiency, and 

Migitaka set out to combat them all. 
To reduce dislocations, crystal lat-
tice differences are minimized by 
using selenium as the dopant be-
cause its atomic radius, unlike that 
of the normally used tellurium, is 
nearly equal to those of gallium and 
arsenic. In addition, the impurity 
concentration is limited to at most 
10's atoms per cubic centimeter, 
since higher levels would reduce 
electron mobility. 
To prevent damaged substrate 

surfaces from affecting the active n 
layer, an extra n, buffer layer is 
grown, changing the configuration 
to an n structure. And since 
all three layers are grown without 
removing the substrate from the fur-
nace, no contamination can occur at 
their interfaces. 

Recipe. Precise control over sur-
face morphology and layer thick-
ness is maintained by use of a slid-
ing boat consisting of two graphite 
blocks. The substrate is laid in a hol-
low in the lower block, over which 
the upper block is moved by means 
of a quartz rod. In the upper block 
are four square holes: two contain 
the gallium arsenide solutions for 
the n and n' layers; one contains an 
undoped GaAs solution for washing 
off any melt that remains on the sur-
face between processes; the fourth 
contains a graphite cover that pro-
tects the substrate from gas erosion 
during preliminary heat treatment 
in the hydrogen-filled furnace and 
also serves as a mechanical wiper 
between process steps. 

After the substrate has been heat-
treated, the furnace is cooled at a 
fixed rate and the three layers are 
grown one after the other by sliding 
the upper part of the boat so the de-
sired solution contacts the substrate. 
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Our sub-miniature lighting-bugs 
come in all shapes and sizes. In fact, 
Chicago Miniature offers more 
species than any other manufacturer. 
For instance, T-3/4 , T-1, T-1 14, T-1 1/2 
and T-1 3/4 sizes with standard wire 
terminals, flanged and bi-pin base 
and a variety of others are ready 
to ship from stock. 
But, variety is only half the story. 
Important things like selecting the 
proper glass composition to meet 
specific requirements, choosing lead 
wire material for optimum sealability 
and conductivity, and maintaining a 
highly efficierr vacuum to assure 
luminous efficiency. These are just 
a few of the design considerations 
we take into account. 
Also, all T-3/4 and T-1 sub-miniature 
lighting-bugs are aged 'or a mini-
mum of 16 hours, then individually 
measured for candlepower. This 
aging and selection process was 
pioneered by Chicago Miniature 

and it means, you get a more 
reliable lamp for your Lighted 
Switch, Aircraft Panel, Instrument 
Panel Indicator, or whatever your 
application. 
Write for information on our 
complete line of sub-miniatu-e lamps. 
For application assistance contact 
your Chicago Miniature Sales 
Representative. 
For off- the-shelf delivery contact 
your local authorized Chicago 
Miniature Electronic Distributor. 

CHICAGO MINIATURE 

LAMP WORKS 

4433 N. Ravenswood Ave., 

Chicago, Illinois 60640 

(312) 784-1020 

a GENERAL INSTRUMENT company 

THE LIGHTING BUGS 

See vs ot WESCON booth , no 2125 

Our 
sub-miniature 
lighting-bugs. 
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If off-the-shelf power 
supplies can't fill your 
needs... we will design 
and manufacture a 
special to meet your 

requirements. 

in the power supply. 
field we know how to 

serve you ... 
with performance 
and reliability. 

We also have standard 
power supplies in card 
mount, chassis mount 
and bench models 
which can be modified 
to fit your needs. 

VOLTAGE RANGE 

Slot voltages 

Zero adjust supplies 

Fixed output 

Multiple output 

STANDARDS FEATURE 

Low ripple - to .05 mv 

Stable outputs - to 5 mv/yr 

Regulation - to .005% 

FOR A QUOTATION...SEND 

US YOUR REQUIREMENTS 

P O. BOX 701 FORT COLLINS, CO. 80521 

Electronics advertisers 
Advanced Memory Systems 

Fleig and LeBoeut Adv. Inc. 
Airborne Instruments Laboratory 92.93 

Campbell-M 
Airco Speer Electronic Components 14 

Hazard 
Allen Bradley Company 

American Electronic Laboratories Inc. 20.9291 
Hoffman- ,,- • 

Ernest William Greenfield - 
American Smelting and Refining Co. 106 

Clyne Maxon Inc Advertising 
Amphenol RF Division, Bunker Ramo Corporation 49 

Marsteller Inc. 

att Anritsu Electric Co. Ltd. 
Diamond Agency Co. Ltd. 

Asahl Glass Co. Ltd. 
Asia Advertising Agency Inc 

• Augat Inc. 
Horton Church & Goff Ins 

Bell & Howell Electronics & Instruments Group 
Coordinated Comman 

Boeing Electronics Products 
N W Ayer. F E. ES,. • 

Buckbee-Mears Company 
Midland Associate • 

Burr-Brown Research Corp. 
NI A Winter Advert s, Agency 

• Bussmann Mfg Division 
of McGraw Edison Company 
Henderson Advertising Company 

Caddock 
Buxton Adve- • ',I Agency 

California Computer Products 
Dailey 8. As,. ,• • Ail. 

• Cambridge Thermionic Corporation 
Chirurg & C., • • 

CELCO (Constantine Engineering 
Laboratory Co.) 
Steno Advertising 

Constantine Engineering Laboratory Co. 
(CELCO) 
Stano Advertising 

• Cherry Electrical Products Corp. 
Kolb. Tookey and Associates Inc. 

Chicago Miniature Lamp Works 
Buti - Roberts Advertising 

• Colorado Video Inc. 
Communications Transistor Corporation 

Hall Butler Biatherwick Inc. 
• Culligan USA 

Alex T Franz Inc 
Custom Electronics Inc. 

Laux Advertising Inc 
Data Control Systems Inc. 

Technical Industrial & Scientific Marketing Inc 
Datum Inc. 

Data Ar1,-,, Esing 
Delco Electronics Division 

of General Motors Corporation 
Carnpik-,-Lwald Company 

Digital Equipment Corporation 
Creamer, Trowbridge. Case & Basford Inc. 

Digital Equipment Corporation 
Kalb & Schneider Inc. 

Displaytek Corporation 
Continental Communications Inc 

Duncan Electronics Inc., 
Sub of Systron Donner Corp. 
Enyart & Ross Advertising Inc. 

Dynasciences Corporation 
Instruments Systems Division 
Jones, Maher. Roberts Inc 

Eastman Chemical Products Inc. 
Industrial Chemicals 
J Walter Thompson Company 

Eico Corporation 
Mort Barish Associates Inc 

Eiectronum D-3 
Publ,com Romanian International Publicity Agency 

Electronic Memories Inc. 28 to 33 
Gumpertz. Bentley & Dolan Adv 

Electronics 5455. 
Electronics (EBG) 140 

tt English Electric Valve Co. Ltd. 18E- 19E 
C R. Casson Ltd. 

ft Excellon industries 13E.I4E.15E 
Elgin Davis Inc. 

• Fluke Manufacturing Co., John 15 
Bonfield Associates 

General Dynamics Corp. 50-51 
Young and Rubicam Inc. 

• General Electric Company, 
General Purpose Motor Dept. 

..• ,nc. 
General Instrument Europe se. A 

. . 
General Radio Company 

23E 

6E 

117 

46 

44 

147 

130 

136 137 

143 

10.11 

D-4 

147 

14/ 

18.19 

D-1 

D-4 
141 

34 

102 

22 

110 

94.95 

133 

114 

104 

6 

132 

3rd Cover 

• Gould Inc. Brush Instruments 
Carr Liggett Ach 

GPS Corporation 
The Eddy-Rucker-Nickes Company 

• Grayhill Corporation 
Carr Liggett Advertising Inc 

• Hewlett Packard 
Lennen & Newell Ins 

• Hewlett Packard Colorado Springs Division 
Tailant Yates Ad. 

Honeywell Test Instruments Division 

Hutson Industries 
War ren Associates 

Industrial Electronic Engineers Inc. 
Var) Der Boom, McGarr cy, Advertising 

Interstate Electronics Corporation 
Leland Oliver Company Inc 

56 

21E 

5 
52-53 

144 

D-3 

2 

1 

107 

144 

112 

131 

• rrr Joint Funded (BTM) 20E 
Brockie Haslem & Allen Ltd 

Keithley Instruments Inc. 122 
Bayless Kerr Company 

Kinomat 111 
Broucch Pubblicita 

• Lambda Electronics Corporation 123 
Michel Gather Inc 

• Ledex Inc. 148 
Advertising Mercar 

Litronix Inc. 41 
Regis McKenna, Inc. 

Lockheed Electronics Company 134 
McCann-Erickson Inc. 

LogiMetrics Division of Slant-Fin Corp. 132 
Greenvale Marketing Corporation 

McGraw-Hill Book Company 147 
Magnecraft Electric Company 145 

Marketronics Inc. 
• Magnetic Shield Division, Perfection Mica Co. 17 

J Michael Yaseen & Associates Inc 
Mallory and Co., P. R. Mfg. Division 45 

Aitkin-Kynett COmpasy 
Microsystems International Limited 124 

Keyes Advertising Yes 
3M Electro Products Division 24 

Batten, Barton Du- •• • ••. Osborn Inc 
Miyama Electric Co. Ltd. 146 
Sanko' • , 

• MM Electronic Enclosures Inc. 143 
Benin I • . 

MOS Technology Inc. 2nd Cover 
Henry s •• tdsett Advertising Inc 

• National Semiconductor Corp. 7 
Chiat ' Day Inc. Advertising 

Nikkei Electronics 20 
North American Rockwell Electronics Corp. 128 

Campbell Ewald Company 
North American Rockwell 

Microelectronics Co. 90-91 
Campbell Ewald Company 

North Atlantic Industries Inc. 100 
Helme Associates Inc 

Panasonic 23 
Dentsu Corporation of America 

Pentronix Div. of Wolverine-Pentronix Inc. 16E 
Salisbury Koontz and Raymond Company 

B Philips GAD Elcoma 8E 
TAG-Intermarco delaMar 

Philips GAD Elcoma 81 
Tagantermarco delaMar 

Philips N.V. PIT/TAM Division 2E 
Marstellar International S.A 

Plastics Engineering Company 16 
Kuttner & Kuttner Inc 

Piessy Incorporated Connector Division 119 
Davon Service Corporation 

B Ralf 22E 
flAg Werveagentur 

Raytheon Company Cossor 
Instruments Operation 103 

y Douglas Creative Group 
Raytheon Semiconductor 9 

Durel Advertising 
RCA Electronic Components 4th Cover ,. 121 

Al Paul Lefton Company 
tt Rohde & Schwarz 5E.7E 

Scanbe Manufacturing Corp. 21 
Warren C Wilson & Associates 

Schauer Manufacturing Corp. 120 
Nolan. Keelor & Stites 

Scintilionics, Inc. D-2 
Indesign 

SGS 138 
Scuola Di Design Di Novara 

Signetics Corp. Sub of Corning Glass Works 89 
Hall Butler Blatherwick Inc. 

Singer Instrumentation Products Group 12-13 
N W Ayer Jorgensen McDonald Inc 

Sloan Technology Corp. 108 
Miller Brown WatkinsFrizbee & Associates 

Sperry Information Displays Division 127 
N. A Winter Advertising Agency 

• Stackpole Carbon Company, 
Electronic Components Division 105 
Ira Thomas Associates Inc 

• Systron Donner Concord Instruments 136 
Bonfield Associates 

Tech Fab/Crane Carrier 126 
Advertising Incorporated 

• Tektronix Inc. 39 
f)awson Inc 

• Tektronix Calculater Products Division 27 
Bonfield Associates 

Toko Inc. 142 
Hakuhodo Inc 

Unitrode Corporation 43 
Impact Advertising Inc. 

Vector Electronic Co., Inc. 142 
Buck Advertising 

Victoreen Instrument Division 25E 
Ds & Eaton Inc 

B Wayne Kerr Co. Ltd. 26E 
Dennis & Garland 

Weston Instruments Inc. Newark Division 113 
Arndt. Preston. Chapin Lamb & Keen Inc 

Classified & Employment Advertising 
F J Eberle Manager 212-971-2557 

EQUIPMENT (Used or Surplus New) For Sale 
Philip Fishman Co. 
Radio Research Instrument Co. 

146 
146 

• For more inlbrmation 011 complete product line we adver-
ikement in the latest Electronics Buser, Guide 
Advertisers in Electronic, Internatiohal 

L)2 Circle 156 on reader service card Electronics/August 16, 1971 



We make 
100 + different ----/ee 
kinds of %.qweç 
termination .dise ** 1-
hardware * 
but that's not the end e 
We are in termination 
hardware because our 
customers asked us. They 
had some definite ideas 
about miniature posts, 
sockets, plugs or test 
clips. Binding post caps 
that don't melt at solder-
ing temperatures, for 
example. 
Most of our termination 

products were developed 
for superior insulation, 
dielectric strength, con-
tact resistance. (Transis-
tor sockets with minimum 
insulation resistance of 
500,000 megohms at 100 
VDC.) 
But despite the length 

of our line, it's not the 

end. We will develop new 
hardware for new appli-
cations with the same 
commitment to quality in 
design, materials and 
workmanship that has 
fed the growing demand 
for our rotary and push 
button switch lines. 
Like to know more? 

Write or phone for our 
latest general engineer-
ing catalog. Grayhill, 
Inc., 523 Hillgrove Ave., 
La Grange, Ill. 60525, 
(312) 354-1040. 

Grayhill 
pioneers in miniaturization 

Circle 167 on reader service card 

Is there HOPE for the seventies?... 
We think there is. 

The sixties saw an idea as 
bright and promising as the 
name given it—HOPE. Today 
there is HOPE for the seventies. 

The medical teams of Project 
HOPE still teach and heal... go 
to all points of the compass... 
at home and abroad ... 
wherever the help of keen 
minds and skilled hands is 
needed ... wherever there are 
the lame, the blind, the sick, 
the hopeless ... wherever the 
generosity of the American 
people makes HOPE's next 
mission possible. 

People are waiting. 
Keep HOPE alive. 

ELECT<RONU M 

BUCHAREST - ROMANIA 

Gabriel Peri Street Nr. 2 

Telex: 547; Phone: 163658 

Post-Office Box: 105 

The Romanian Company for Foreign Trade 

offers you for export a wide range of products 

manufactured by the automation, electrical 

and electronic industry at world level perform-

ance, out of which we want to mention: 

• automation elements 

• electronic and electromechanical 

calculating machines 

• radio sets and components 

• television sets, black and white 

picture tubes and bulbs 

• active and passive components: 

capacitors, resistors, diodes, semi-

conductors 

• telephone apparatus 

• automatic telephone exchanges 

• low voltage equipment 

• millivoltmeters and logometers 

• panel amperemeters and voltmeters 

• light sources: mercury — vapour 

lamps and fluorescent tubes, ballasts 

and starters 

For any other information and documentary 

material please write to the above mentioned 

address. 

PROJECT 

elm" 
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How Can You Sort 
Useful Information 
from 100 Million 
Bits Per Second? 
Today the television camera is an extremely 
versatile data acquisition tool. It can give you 
around 100 million bits of information per 
second— spatial dimensions, brightness, color, 
time — with a wide range of 
sensitivities. Not all of what 
the camera sees is usable, 
however. 

How can you extract the 
exact, useful data you 
need from this source? 
Colorado Video has the Model 
321 Video Analyser specifically designed to 
help you pinpoint the data you want and 
eliminate the redundant or useless bits. 

The 321 can be used on a " stand-alone" basis 
as a laboratory instrument for such 
applications as image analysis and 
camera-to- hard-copy interfacing. Or, 
the 321 can provide input to your 
computer for a 
variety of analysis 
functions. It can 
also be controlled 
by the computer. 
The 321 now is being 
used for such diverse operations as automatic 
instrument calibration via computer, cancer 
cell analysis and measuring changes in the 
diameter of human veins. 

Find out what the Colorado Video Model 321 
Video Analyser can do for you. Write or call 
for information. Price: $2500. 

COLORADO VIDEO, 
INCORPORATED 

„tide" 

• 

P.O. Box 928. Boulder. Colorado 80302. Phone (303) 444-3972 
Video Data Acquisition • Processing • Display • Transmission 

it takes guts 
to be a good connector 

The kind that can hold without appreciable change in contact 
resistance through 50,000 cycles and more. And that's the kind of 
guts you get with CAMBION cage jacks. Permanently swaged 
inside a precisely machined brass body, these beryllium copper 
cages come in jacks ranging from .016"-.080" in a wide variety of 
shapes and types for mounting components, patching, plugging. 
Complete range of mating pins also available. Our latest catalog 
has a complete selection - it's free for the asking. 

The next time a salesman tries to sell you a connector, ask to see 
the insides - it it isn't caged, it's not a CAMBION. 

Cambridge Thermionic Corporation, 445E Concord Ave., Cambridge, 
Mass. 02138. Phone:(617) 491-5400. In Los Angeles, 8703 La Tijera 
Blvd. 90045. Phone: (213) 776-0472. 

Standardize on 

Ciuturnion 
The Guaranteed Electronic Components 

Circle 168 on reader service card 

HEART ATTACK 

STROKE 

HIGH BLOOD 

PRESSURE 

INBORN HEART 

DEFECTS 
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Electronics 
Reader service 

Use these handy post-
cards for more detailed 

information on 
products advertised, 

new products, 
new literature. 

Circle the number on the Reader 
Service postcard that corresponds 
to the number at the bottom of the 
advertisement, new product item, or 
new literature in which you are in-
terested. 

Please print clearly. All written 
information must be legible to be 
correctly processed. 

If the cards have already been 
used, you may obtain the needed in-
formation by writing directly to the 
manufacturer, or by sending your 
name and address, plus the Reader 
Service number, to Electronics 
Reader Service Department, Box 444, 
Hightstown, N. J. 08520. 

All inquiries from outside the U.S. 
that cannot reach Electronics before 
the expiration dates noted on the 
Reader Service postcard must be 
mailed directly to the manufacturer. 
The manufacturer assumes all re-
sponsibilities for responding to in-
quiries. Electronics merely provides 
and clears requests for information 
from inquirer to manufacturer. 

Correct amount of post must be 
affixed for all mailings from outside 
the U.S. 

Multi-product advertisements 

For information on specific items 
in multi- product advertisements 
which do not have a specific Reader 
Service number indicated , write di-
rectly to manufacturer for informa-
tion on the product in which you arc 
interested. 

To subscribe to 
or to renew Electronics 

Fill in the subscription card ad-
joining this card. You need to send 
no money. Electronics will bill you 
at the address indicated on the card. 

r--
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Name 

Company• 

Address 

City 

•For employment inquiries fill in home address. August 16, 1971 Card Expires Oct Dber 16, 1971 

1 22 43 64 85 106 127 148 169 

2 23 44 65 86 107 128 149 170 

3 24 45 66 87 108 129 150 171 

4 25 46 67 88 109 130 151 172 

5 26 47 68 89 110 131 152 173 

6 27 48 69 90 111 132 153 174 

7 28 49 70 91 112 133 154 175 

8 29 50 71 92 113 134 155 176 

9 30 51 72 93 114 135 156 177 

10 31 52 73 94 115 136 157 178 

11 32 53 74 95 116 137 158 179 

12 33 54 75 96 117 138 159 180 

13 34 55 76 97 118 139 160 181 

14 35 56 77 98 119 140 161 182 

15 36 57 78 99 123 141 162 183 

16 37 58 79 100 121 142 163 184 

17 38 59 80 101 122 143 164 185 

18 39 60 81 102 123 144 165 186 

19 40 61 82 1C3 124 145 166 187 

20 41 62 83 1C4 125 146 167 188 

21 42 63 84 105 126 147 168 189 

Title 

State 

190 211 232 253 274 

191 212 233 254 275 

192 213 234 255 276 

193 214 235 256 277 

194 215 236 257 278 

195 216 237 258 279 

196 217 238 259 283 

197 218 239 260 281 

198 219 240 261 282 

199 220 241 262 283 

200 221 242 263 284 

201 222 243 264 285 

202 223 244 265 286 

203 224 245 266 287 

204 225 246 267 288 

205 226 247 268 289 

206 227 248 269 290 

207 228 249 270 291 

208 229 250 271 292 

209 230 251 272 293 

210 231 252 273 294 

295 

296 

297 

298 

299 

300 

301 

302 323 344 365 386 

303 324 345 366 387 

304 325 346 367 388 

305 326 347 368 389 

306 327 348 369 390 

307 328 349 370 391 

308 329 350 371 392 

309 330 351 372 393 

310 331 352 373 394 

311 332 353 374 395 

312 333 354 375 396 

313 334 355 376 397 

314 335 356 377 398 

315 336 357 378 399 

316 337 358 379 

317 338 359 380 

318 339 360 381 

319 340 361 382 

320 341 362 383 

321 342 363 384 

322 343 364 385 

Zip Code 

400 421 442 463 484 

401 422 443 464 485 

402 423 444 465 486 

403 424 445 466 487 

404 425 446 467 488 

405 426 447 468 489 

406 427 448 469 490 

407 428 449 470 491 

408 429 450 471 492 

409 430 451 472 900 

410 431 452 473 901 

411 432 453 474 902 

412 433 454 475 951 

413 434 455 476 952 

414 435 456 477 953 

415 436 457 478 954 

416 437 458 479 955 

417 436 459 480 956 

418 439 460 481 957 

419 440 461 482 958 

420 441 462 483 959 
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Name 

Company• _ 

Address 

City 

1 22 

2 23 

3 24 

4 25 

5 26 

6 27 

7 28 

8 29 

9 30 

10 31 

11 32 

12 33 

13 34 

14 35 

15 36 

16 37 

17 38 

18 39 

19 40 

20 41 

21 42 

43 64 

44 65 

45 66 

46 67 

47 68 

48 69 

49 70 

50 71 

51 72 

52 73 

53 74 

54 75 

55 76 

56 77 

57 78 

58 79 

59 80 

60 81 

61 82 

62 83 

63 84 

85 106 127 

86 107 128 

87 108 129 

88 109 130 

89 110 131 

90 111 132 

9 112 133 

92 113 134 

93 114 135 

94 115 136 

95 116 137 

96 117 138 

97 118 139 

98 119 140 

99 123 141 

100 121 142 

101 122 143 

102 123 144 

103 124 145 

104 125 146 

105 126 147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 190 211 

170 191 212 

171 192 213 

172 193 214 

173 194 215 

174 195 216 

175 196 217 

176 197 218 

177 198 219 

178 199 220 

179 200 221 

180 201 222 

181 202 223 

182 203 224 

183 204 225 

184 205 226 

185 206 227 

186 207 228 

187 208 229 

188 209 230 

189 210 231 
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960 

961 

962 

963 

964 

965 

966 

967 

968 

969 

970 

971 

972 

973 

974 

975 

976 

977 

978 

979 

980 

14 

State  Zip Code 

232 253 274 295 316 

233 254 275 296 317 

234 255 276 297 318 

235 256 277 298 319 

236 257 278 299 320 

237 258 279 300 321 

238 259 280 301 322 

239 260 281 302 323 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

261 282 303 324 

262 283 304 325 

263 284 305 326 

264 285 306 327 

265 286 307 328 

266 287 308 329 

267 288 309 330 

268 289 310 331 

269 290 311 332 

270 291 312 333 

271 292 313 334 

272 293 314 335 

273 294 315 336 

337 358 379 400 421 

338 359 380 401 422 

339 360 381 402 423 

340 361 382 403 4,24 

341 362 383 404 425 

342 363 384 405 426 

343 364 385 406 427 

344 365 386 407 428 

345 366 387 408 429 

346 367 388 409 4 30 

347 368 389 410 431 

348 369 390 411 432 

349 370 391 412 433 

350 371 392 413 434 

351 372 393 414 435 

352 373 394 415 436 

353 374 395 416 437 

354 375 396 417 438 

355 376 397 418 439 

356 377 398 419 440 

357 378 399 420 441 

442 

443 

444 

445 

446 

447 

448 

449 

450 

451 

452 

453 

454 

455 

456 

457 

458 

459 

460 

461 

462 

463 484 960 

464 485 961 

465 486 962 

466 487 963 

467 488 964 

468 489 965 

469 490 966 

470 491 967 

471 492 968 

472 900 969 

473 901 97C 

474 902 971 

475 951 972 

476 952 973 

477 953 974 

478 954 975 

479 955 976 

480 956 97' 

481 957 973 

482 958 979 

483 959 980 
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That is the question that invariably arises when you're 
designing a new circuit. You can either take the wire-wrapping 
route for design flexibility. Or you can choose p.c. wiring 
for manufacturing economy. Either way, you have to 
accept trade-offs. 

Wire wrapping lets you make circuit changes throughout 
the life of your equipment. But, at roughly 10e for each pair 
of terminations, a densely wrapped board can be expensive. 
On the other hand, p.c. wiring is the less costly alternative, 
but you're married to the circuit on your multi- layer board. 
So when a design change is called for, you have to discard 
the board and design anew. 

That is, up until now. 

Because Elco has taken the wraps off a new card edge 
connector that gives you the best of both systems. 

You're free to use p.c. wiring in lieu of your first level 
of wire wrapping, and thus cut as much as 75% from your 
overall wrapping costs. And you can make your remaining 
connections by press-fitting the contacts of our new connector 
through the plated-through holes of the board, and wire 
wrapping the appropriate contacts. 

So you now have the ability to make circuit changes and 
repairs right on the board. Even replace damaged contacts 
without disturbing or removing the insulator or adjacent 
contacts. And you needn't worry about the integrity of the 
press-fit connection because it's mechanically stronger and 
electrically more reliable than the best soldered connection. 

And Elco will go you even two better. 

Give us your p.c. back panel laid out to our hole specs 
(.125" x . 125"), and we'll fill the board with our Series 6317* 
"Economist" connector. Or send us your specifications, 
and we'll even supply the board. 

Just two more services in keeping with CONNECTRONICS, 
Elco's Total Connector Capability. 

For full details and specifications on the " Economist," contact: 

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

Elco, Huntingdon Division, 
Huntingdon, Pa. 16652 
(215) 659-7000 

Elco, Pacific Division, 2200 Park Place, 
El Segundo, Calif. 90245 
(213) 675-3311 

Operations in USA, Australia, Belgium, canada, Denmark, England, France, Germany, Israel and Japan. Sales offices throughout the world. 

*Pat Pending 

Copyright 1971 Elco Corp. All rights reserved. 
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Now 3 zero-voltage switches 
to trigger your thyristors 
Here's new flexibility and economy for 
your zero-crossing Thyristor trigger 
application- 3 RCA zero- voltage 
switches give you the exact combina-
tion of price and performance your 
application demands. 

RCA Zero-Voltage Switches offer: 

• Thyristor triggering at zero- volt-
age crossing for minimum RFI in 50, 
60, and 400 Hz applications. 

• Self-contained dc power supply 

with provision for supply of dc bias 
current to external components. 

• Built-in protection against sensor 
failure ( in CA3058 and CA3059). 

• External provision for zero- cur-
rent switching with inductive loads. 
Provision for adding hysteresis or pro-
portional control. 

• Recommended for use with RCA's 
2.5-40 amp., 100-600 volt series triacs, 
types 40693-40734. These RCA triacs 

are rated for operation with the 
CA3058, CA3059 and CA3079. 

For further information see your local 
RCA Representative or RCA Distribu-
tor. For technical data bulletin file Nos. 
406 and 490 and Application Notes 
ICAN-6158 and ICAN-6268, write: 
RCA, Commercial Engineering, Harri-
son, N.J. 07029. International: RCA, 
Sunbury- on- Thames, U.K., or P.O. 
Box 112, Hong Kong, or Ste. Anne de 
Bellevue, 810 Quebec. 

FULL-FEATURE PERFORMANCE 
PLUS ECONOMY 
CA3059 in 14-LEAD DIP 
Built-in protection, 
—40°C to i 85 °C operation 
$1.95 ( 1000- UNIT LEVEL) 

NEW ECONOMY TYPE 
CA3079 in 14-LEAD DIP 
—40'C to • 85 C operation 
$.99 ( 1000- UNIT LEVEL) 

NEW FOR FULL MILITARY 
TEMPERATURE RANGE 
CA3058 in 14-LEAD DIP 
Premium performance, 
—55'C to I 125°C operation 
$3.50 ( 1000-UNIT LEVEL) 
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Features 
• 24V, 120V, 208/230V, 277V at 50 

60, or 400 Hz operation   
• Differential Input   
• Low Balance Input Current ( max.)-pA 
• Built-in Protection Circuit ( Fail-Safe) 

for opened or shorted sensor 
(Term. 14)   

• Sensor Range ( Rx)-1C1   
• DC Mode (Term. 12)   
• External trigger & inhibit (Terms. 

6 & 1)   
• DC Supply Volts ( max.)   
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