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The right DMM decision means
1sensitivity, 0.03% accuracy,
and a $425 price.

Introducing HP’s 3465A DMM.
Now you have a five-function DMM with the needed ac
curacy, sensitivity, and low cost to solve your bench or field
service requirements See how HP’s 3465A Digital Multim
eter combines capability, convenience, and confidence with
low cost to bring you to the nght decision
Capability: Take a look at the front panel It has all the
functions and ranges you’d expect, and more You get ohms,
ac/dc volts, and ac/dc current. Extra resolution is obtained
with a full-scale readout of 19999 Accuracy is ±0.02% of
reading ±0 01% of range on de, meeting the needs for most
field oi bench applications The 10 mV de range and 100
mV ac range provide performance typically found only in
more expensive 5%-digit multimeters
Convenience: The 3465A’s functional design means easy
rack and stack with other instru
ments in the lab, while its compact
ness and low power consumption
result in a handy field-service in
strument It will operate from four
different sources of power: 1) Four
standard D-cell** batteries 2) The
ac line using an HP hand-held calcu
lator charger. 3) The ac line using
its own internal powei supply 4)
Rechargeable Nickel Cadmium
batteries

Confidence: Fewer components and higher reliability are
achieved through the use of a newly developed TantalumNitnde on Sapphire thin-film resistor Easy calibration and
improved performance are obtained with a new dual-slope
integratoi that uses a single reference supply All these design
features, plus input protection, give you the performance
you’d expect from HP
Cost: The standard 3465 A costs $500* and is equipped
with an internal power supply, a battery lecharging circuit,
and Nickel-Cadmium batteries If you don’t need the re
chargeable batteries, order Option 001 foi $480* and save
$20* Order Option 002 for $425*and save $75*by powering
the HP 3465A from dry-cell batteries Also, Option 002 can
opeiate from the ac line when using one of HP’s Model
82002A chargers (supplied with
most HP pocket calculators)
When you consider its capability,
convenience, and cost, you can be
confident that the 3465A is the nght
decision Contact your local HP
field sales engineer, or, wnte for
more information
'Domestic USA Pnce Onlv

**U-2 Batteries in Europe

HPDVM’s...
the right decision

lust another algebra problem
to the HP 9820A.
?u| HOUR X

pve

Algebra is the language of the HP 9820A
Programmable Calculator. And that’s one of the
reasons the Research Division of New York City’s
Department of Traffic chose the 9820 to help
them analyze traffic flow and density Another
important reason for choosing the 9820 over other
computing systems was the 9820 adapted easily
to their needs at a price that allowed them to
dedicate the system to their dynamic applications.
That means they can input their raw data as it’s
received and get results in minutes. The algebraic
language, along with the interactive alpha display,
allows them to write and edit programs so quickly
that emergency situations and special reports can be
handled as they occur. And because it’s familiar
and natural, researchers were able to use the
system without any formal training.
From the variety of output options available
for the 9820, the Research Division was able to
choose just the right one for their needs —plotter
generated 8? 2" x 11" charts for incorporation into
reports. Finally, one of the staff adapted an
HP interface card so the 9820 could acquire data
directly from traffic counter-generated tapes —
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even though he had no previous interfacing
experience.
If computing availability and quick turn-around
are as important to your problem-solving activities
as they are to New York City’s Traffic Department,
think about an HP Programmable Calculator.
HP calculators provide you with an array of
peripheral options, an easily learned programming
language, interfacing capabilities and an optional
library of general-purpose programs. Call your
local HP sales office.

------
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Sales and service from 172 offices in 65 countries.
P O. Bex 301, Loveland. Colorado 80537

Circle 1 on reader service card
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SURPIUSE!

New HP transistors
with guaranteed tuned gain.
Hewlett-Packard now offers two new microwave transistors that guarantee
tuned gain under fixed optimum source and load conditions.
The 35828E and 35829E are small signal NPN bipolar transistors.
Both devices are available in extremely rugged metal-ceramic hermetic packages
ideal for high reliability and military applications.
At 2 GHz, the tuned gain is lldB for the 35828E and lOdB for the 35829E.
Both offer a typical noise figure of 2dB at 1 GHz.
Priced at $24.00* each in quantities of 25, these devices are available
for immediate delivery. For complete details, just give us a call or
write Hewlett-Packard today.
*Domestic USA price only.

01506
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HEWLETT ^PACKARD
Sales and service from 172 offices in 65 countries.
1501 Page Mill Road, Palo Alto, California 94304
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Publisher’s letter
Just about every reader of
^Electronics will be aware of some
of the things technology is doing
these days for both still- and mo
tion-picture cameras. But do you re
alize how far some designs are push
ing beyond automatic exposure
controls and the like? According to
Ron Schneiderman, our New York
bureau manager, who put together
the report starting on page 74, one
camera maker has a prototype lens
that focuses automatically.
But, he hurriedly adds, that’s a
rarefied example of what may be
coming. More important, in terms
of its probable impact oh the
enormous photography market, is
the gradual spread of mhlti-capability chips from cameras in the top
third of the price range down into
the mass-market types.
Before that can happen, however,
the prices of ics must drop, and
reliability must rise. As one IC sup
plier observes: “Reliability must be
fantastic. Everything has to work.
Reputations are important in the
photographic industry; it’s one of
the most heavily studied consumer
markets there is.”
The electronic takeover of so
many camera functions is both help
ing and being helped by the boom
in photography. Schneiderman was
impressed enough, after surveying
developments in Japan, West Ger
many, and the U.S., to start calling
his own not-too-old single-lens re
flex “a museum piece.”

in the food industry, sturdy,
simple-to-understand, easy-tohose-down pneumatic equipment is
the rule, and even well-known food
processing companies often have no
electronics people on their staffs.

This situation is forcing the wouldbe electronics supplier to go a good
deal more than half way to meet his
customer.
Still, these days, reports Industrial
Editor Margaret Maas, food-pro
cessing firms are becoming much
more receptive to sales talk about
the precision of electronic process
control and test and measuring
equipment—and the economies it
makes possible. For one thing, fines
for underweight cans, bottles, or
packages are heavy—but consistent
overweight, however marginal, cuts
into the industry’s traditionally slim
profit margins. For another, Gov
ernment controls are proliferating,
and consumers are at their most
critical when it comes to food.
“Failure rates have to be extraor
dinarily low,” comments Margaret,
“since just one bad can may force
the recall of an entire product line.”
Luckily, besides the stick there is
a carrot or two for the food indus
try-modular electronics equipment
with an installed cost that has by
now fallen below that of the pneu
matic gear, plus newly available
turnkey computer systems pro
gramed in process-control language
the user can easily learn.
So little data is available on the
interface between electronics and
food processing that Margaret
found no one willing or able to put
a dollar figure on the size of the
market. But for details of what she
found starting to happen, turn to
page 86 for part 4 of our Electronics
and Industry series.

August 21, 1975 Volume 48, Number 17
94,834 copiés of this issue printed

Published every other Thursday by McGraw-Hill, Inc. Founder:
James H. McGraw 1860-1948. Publication office 1221 Avenue of lhe
Americas, N.Y., N.Y. 10020; second class postage paid at New York,
N.Y. and additional máiling offices.
Executive, editorial, circulation and advertising addresses: Electron
ics, McGraw-Hill Building, 1221 Avenue of the Americas, New York,
N.Y. 10020. Telephone (212) 997-1221. Teletype TWX N.Y. 710-5815234. Cable address: M C G R A W H I L L N. Y.
Subscriptions limited to professional persons with active responsi
bilities In electronics technology. Publisher reserves the right to reject
non-qualified requests. No subscriptions accepted without complete
identification of subscriber by name, title and job function, company or
organization, and product manufactured or services performed. Sub
scription rates: in the United States and possessions $12.00 one year,
$30.00 three years; Canada and Mexico $14'.00 one year, $32.00 three
years; Europe $35.00 one year, $87.50 three years; Japan, Israel and
Brazil, $60.00 per year, Australia and New Zealand $80.00 per year, in
cluding air freight; all other countries $40.00 per year. Limited quota
subscriptions available at higher-lhan-basic rate for persons outside of
field served, as follows: U.S. and possessions and Canada, $25.00 per
year; Europe $40.00; Japan, Israel and Brazil $85.00; all- other coun
tries $50.00. Single copies: $4.00.

Officers of the McGraw-Hill Publications Company: John R. Emery,
President; J. Elton Tuohig, Executive Vice President-Administration;
Gene W. Simpson, Group Publisher-Vice President; Senior Vice Presi
dents: Ralph Blackburn, Circulation; Waller A. Stanbury, Editorial; John
D. Hoglund, Controller; David G. Jensen, Manufacturing; Gordon L.
Jonês, Marketing; Jerome D. Luntz, Planning & Development.
Officers of the Corporation: Shelter! Fisher, Chairman of the Board;
Harold W. McGraw, Jr., President and Chief Executive Officer; Robert
N. Landes, Senior Vice President and Secretary; Ralph J. Webb, Trea
surer.
Title registered in U.S. Patent Office; Copyright ©1975 by McGrawHill, Inc. All rights reserved. The contents of this publication may not be
reproduced in whole or in part without the consent of copyright owner.
Subscribers: The publisher, upon written request to our New York of
fice from any subscriber, agrees to refund that part of the subscription
price applying to copies not yet mailed. Please send change of address
notices or complaints to Fulfillment Manager; subscription orders to
Circulation Manager, Electronics, at address below. Change of address
notices should provide old as well as new address, including postal zip
code number. If possible, attach address label from recent issue. Allow
one month for change to become effective.
Postmaster: Please send form 3579 to Fulfillment Manager, Electron
ics, P.O. Box430, Hightstown, N.J. 08520.

Electronics/August 21, 1975

A new digital phasemeter
that’s accurate to 05°?
j

.05° accuracy and 01° resolution
continuous precision measurement
from 0°-360 00°
no 0/360° ambiguity, right down
to readings as small as .010
5 digit Sperry readout

accuracy unaffected by amplitude differences

frequency range 10Hz to 5MHz

M*$l Mitt)

35999
otGun

Precisely

and the best performance
at the best price.

for immediate action call
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listed below.

|ZT4 K R O H N - HIT E
8 \VJJ

ICQRPORATIDN

Avon Industrial Park. Avon, Mass. 02322 • (617) 580-1660, TWX 710-345-0831
OVERSEAS CALES OFFICES ARGENTINA Coa,in S A . AUSTRIA, Universal Elektrcml in port. AUSTRALIA. Warburton Frank Limited, BELGIUM CN Rood SA DENMARK -c Metric ArS
ENGLAND, Ketthley Instruments, Ltd FINLAND Into C/Y, FRANCE, M E Ele;tronique. GERMANY, Nui letron Vertriebs GMBH. HOLLAND C N Roud n v INDIA Bah 'nternat’ional Agenci«
ISRAEL R DT Electronics Engineering, Itd ITALY. Vianellb SPA, JAPAN, Shoshm Shoji Kaisha, Ltd NEW ZEALAND. Warburton funk, 11j NORWAY Teleinstrument A B PORTUGAL
Magnetron SINGAPORE, O'Cunnoi s Ltd . SOUIH AFRICA Prote.a Physical, SPAIN Rema Leo Haag. S A, SWEDEN Teleinstrument, A B , SWITZERLAND MegexZur^a GMBH

Circle 4 on reader service card

FREE

Readers comment
Not ready yet
To the Editor: The New Products
article dealing with our Model 8501
ion-implantation processor [July 24,
p. 122] contains an error that may
cause some confusion.
The current range of the Model
8501 is from a few nanoamperes to
over 300 microamperes, not “to over
3,100 microamperes” as the article
said. Although we have rated the
8501 conservatively, and typically
attain currents to 500 micro
amperes, we are not yet ready to
claim the 3,100 figure.
Fred Maurer
GCA Corp.
Sunnyvale, Calif.

Not anti-antiskid per se

Miniature solids...
designed to
meet your
tantalum
capacitor
needs...3 ways.
in performance. These
tantalum HA (cylindrical) and TC
(rectangular) deliver a capacitance
range from .01 to 68 uf and .01 to
470 uf. Both carry a 2-50VDC and an
operating range of — 55°F to 85°C
with voltage derating to 125°C. Our
polar and non-polar miniatures are
encased in plastic with epoxy seals
and offer a choice of radial or axial
leads. With 24 case sizes one of our
standards will meet your needs ...
perfectly.

in price. Ask for a quote.
You’ll find us extremely competitive.
That's why we're a leading
manufacturer of tantalum mini-solids.
and in delivery. At Tansitor,
we’re different. Our delivery
schedule is tailored to your needs.
Need we say more? For more
information or spec sheets, call your
Tansitor representative or write:

Tansitor
ELECTRONICS
DIVISION OF AEROTRON, INC

To the Editor: I’d like to clarify a
couple of minor issues raised in the
article, “Antiskid testing upsets
truckers” [July 24, p. 63]. When you
state that “truckers opposed Federal
regulation of their stopping capabil
ities” you are only partially correct.
Responsible trucking companies
sought to improve air brake systems
long before FMVSS 121 was pro
posed. What they do object to is the
severity of the brakes the law man
dates. Antilock is thus relied upon
to harness extremely powerful
brakes which would otherwise be
prone to locking under many mod
erate braking conditions. The relia
bility and maintainability of antilock are thus much more critical
than they would be with only a mar
ginal increase of the stopping dis
tance as now required.
The Technical Advisory Group of
the American Trucking Associations
has never opposed the use of antilock itself.
Richard MacMillan
American Trucking
Associations Inc.
Washington, D.C.

Correction

The company that developed a new
gallium arsenide production process
(Aug. 7, p. 54) was incorrectly iden
tified. Its name is Metals Research
Ltd., not Materials Research Ltd.,
and is not affiliated with an Ameri
can company bearing that name.

Send for the facts
behind the most
powerful minicomputer
ever—the Interdata
8/32 MEGAMINI™
This free brochure can help save
your company money in plant
automation, scientific computation
and data communications.

The Interdata 8/32 Megamini is the
most powerful 32-bit minicomputer
you can buy. Combined with this
power, the Megamini offers your
company unequalled flexibility and
reliability. Yet it is compactly
packaged and designed to sell at a
comparatively modest price.

This brochure details the capabilities
of the Megamini. It describes its
performance, architecture, software,
peripherals-the entire spectrum of
tools available for your own
Megamini system.
Send for this free 28-page brochure
today. Just mail the coupon. Or circle
the reader service number
Sir:

□ Please send me the free
Megamini brochure.
□ Have an Interdata representative
contact me.

Name___________________________

Title ___________________________
Company ------------------------------------

Address --------------------------------------

City_____________________________
State--------------- Zip----------------------

Telephone-----------------------------------E 8/75

West Rd. • Bennington, VT 05201
Phone: 802/442-5473 TWX: 710/360-1782
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Mail this coupon to Megamini,
Interdata, Inc., Oceanport, N.J. 6T151
Circle 161 on reader service card

HiNIL Interface

Prevent CMOS latch-ups
and failures with a
high noise immunity logic I/O.
CMOS systems are subject to latch-ups and failures in
the field because of high voltage transients, static charge
and improper field maintenance procedures. Moreover, due
to their increased output impedance, CMOS is more
susceptible to transient errors than corresponding bipolar
logic.
A simple solution to these problems is to use Teledyne's
bipolar High Noise Immunity Logic (HiNIL) as the system
I/O interface. The I/O design approach shown in Figure 1
has solved these problems in applications such as business
equipment, industrial controls and electronic games. The
HiNIL interfaces protect the delicate CMOS inputs with a
rugged bipolar “front end" not susceptible to CMOS failure
modes. Also system noise immunity is maximized, and the
HiNIL output devices provide direct, high current logic
drive of relays, displays and long lines.
Vcc = 10 to 16 volts

RELAY/LAMP
INTERFACE

SYSTEM
INPUTS

Figure 1. HiNIL input interface protects CMOS inputs while
HiNIL outputs directly drive long lines and peripheral devices

The two families are directly compatible at the 10 to 16
volts Vco range. The designer can take full advantage both of
HiNIL’s capabilities and of CMOS’ low power dissipation,
supply voltage flexibility and improved noise margin at
higher supply voltages.
Parasitic SCR latch-up is an all too common CMOS
malfunction. Large noise transients and DC input levels
below ground or above Vco could force CMOS input diodes
into forward conduction, causing SCR action in the fourlayer diodes formed by the diode and parasitic p-n substrate
junctions. This condition leads to device latch-up, increased
lcc current and, when current is not limited, to gate
destruction. Maximum protection can be obtained by using
vcc

Figure 2B. HiNIL input protection

HiNIL Schmitt triggers. They prevent latch-up at DC input
levels from —5 volts to Vcc +5 volts and suppress 100 volts
transients as wide as 1/isec (Figure 2).
HiNIL inputs on plug-in cards will protect a CMOS
system from problems associated with "on power" fault
isolation, a widely used TTL system maintenance method.
Plugging CMOS into powered connectors has led to
latch-up failures because it allows inputs to see logic “1”
signals before Vcc rises on the card. The failure is frequently
catastrophic if input current is not limited.
HiNIL’s lower output impedance and DC noise margin of
3.5 volts ignore large voltage noise transients that can
cause CMOS logic errors. Also, static charges large enough
to rupture CMOS oxide regions are often generated in dry
environments by movement of materials and users. A HiNIL
input gives more immunity to static and maximizes noise
protection.
Examples of HiNIL Interface Devices
301 Dual 5-lnput Power Gate
302 Quad Po /er NAND Gate (OC)

65mA relay or lamp driver

323 Quad NAND Gate (OC)
332 Hex Inverter (OC)
334 Strobed Hex Inverter (OC)

Input noise protection plus open-collector pullup
to other logic levels

350 8-Bit Multiplexer
351 Dual 4-Bit Multiplexer
361 Dual Input Interface
362 Dual Output Interface
363 Quad Output Interface

361 directly connects HiNIL to DTL/RTL/TTL
362 and 363 connect DTL/RTL/TTL to HiNIL

367 Quad Schmitt Trigger
368 Quad Schmitt Trigger (OC)

Suppress 100V/1ps spikes, protect CMOS,
decode switches, etc.

380
381
382
383

BCD to Decade Decoder
BCD to Decade Decoder (OC)
BCD to Decade Decoder
BCD to 7-Segment Decoder

390 Interface Buffer Series

Figure 2A. CMOS latch-up causes

Drive longer lines than TTL with 10X noise
immunity (Ioh= 12mA)

Provide decode/drive for lamps, LEDs, gas
discharge displays, etc.

250mA HiNIL driver series will be available soon.

HiNIL reliability insurance costs little since the I/O
circuits—unlike filters and shielding—generally replace
other logic and drive circuits. So, don’t wait until your new
CMOS system runs into costly problems in the field. We’ll
show you how to build foolproof low-power systems. Call or
write today for HiNIL application notes and specifications.

^TELEDY^E SEiMOOWDUCTOE
1300 Terra Bella Avenue, Mountain View, California 94043 Tel: (415) 968-9241 TWX: 910-379-6494 Telex: 34-8416

ENGLAND: Heathrow House, Cranford, Hounslow, Middlesex, Tel: (44) 01-897-2503 Telex: 851-935008
WEST GERMANY: Albert Gebhardtstrasse 32, 7897 Tiengen, Tel: 7741-5066 Telex: 841-792-1462
JAPAN: Nihon Seimei-Akasaka Bldg. (3F), 1-19, Akasaka 8-chome, Minato-ku, Tokyo 107, Tel: 03-405-5738 TWX: 781-2424241
Additional offices In West Germany, Hong Kong and the United States. Representatives and distributors worldwide.
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News update
■ When a new form of barium-titanate ceramic was developed last
year in West Germany by Siemens
AG and independently in the U.S.
by Erie Technological Products of
Erie, Pa., the American company
said it was considering a large-scale
marketing effort [May 16, 1974,
p. 43], The material promised a
means to avoid the rapid price rises
for preciouS-metal inks used in mul
tilayer capacitors. Erie’s plans never
progressed because, says general
sales manager Paul Snyder, “We are
still refining this system. Even
though we have made some prod
ucts, there is a characteristic we are
still not satisfied with.” So while
Erie has delayed release of this ca
pacitor type, it is maintaining a con
centrated engineering effort.

FILTERS THAT WORK.
FILTERS THAT FIT
FILTERS YOU CAN AFFORD.
Sprague JX5100 Series EMI Powerline Filters
give you the right blend of efficiency/size/cost
The lower cost of these general-purpose filters makes them
especially suitable for higher-volume production-assembled
equipment such as computer peripherals, cash registers, credit
card verifiers, electronic service instruments, etc.
Series JX5100 Filters are designed to protect equipment from
line noise as well as to protect the line from equipment noise,
particularly equipment with high impedance loads. Smaller in
size than many filters with comparable performance, they con
trol line-to-ground interference with a high degree of efficiency.
Filtering both sides of the line, the need for two filters is
eliminated.
Available in a wide variety of current ratings (1 to 30 amps)
and several different terminal configurations, Series JX5100
Filters withstand a test voltage of 2100 VDC, assuring protection
against high-voltage transients. Line-to-ground capacitance is
only ,01/z.F, and maximum leakage current (each line to ground,
@115V, 60Hz) is 1.0mA.
Sprague maintains complete testing facilities for all commer
cial, industrial, and government interference specifications.
Sprague Word Trade Corporation, Chemin FranqoisLehmann 19, 1218 Geneva.
Grand Saconnex, Swit
zerland, Tel. 98 40 21/44, Telex 27 494. Sprague Bene
lux,
Bruneellaan 47, 9600 Ronse, Belgium, Tel.
055-215302. Sprague France S.a.r.L, 2, av. AristideBriand, 92220 Bagneux, France, Tel. 655.19.19. Spra
gue GmbH, Friedberger Anlage 24, 6 Frankfurt am
Main, W. Germany, Tel. 0611-439407. Sprague Italiana
S.p.A., Via G.G. Winckelmann 1, 20146 Milano, Italy,
Tel. 02-479121. Sprague Electric (UK) Ltd., 159 High
Street, Yiewsley, W. Drayton, Middx, England, Tel.
W. Drayton 44627.

4SF-4109R1

SPRAGUE

■ On the other hand, a line of air
fired base-metal thick-film mate
rials, developed by Engelhard In
dustries of East Newark, N.J. [May
16, 1974, p. 42], has created sizable
sales and interest, says the company.
“Silver-platinum molecular bonding
material has been the biggest seller
of the new air-fired metalization as
a replacement for standard silver
plating in hybrid circuitry,” says
Sanford Cole, manager of Engel
hard’s thick-film gtoup. In general,
adds Cole, “the new materials have
found a good market in the field of
digital-watch manufacture.”
■ Statek Corp, has found an eager
market for its new tuning-forkshaped quartz crystal, the tiniest de
veloped up to that time [May 16,
1974, p. 31]. The Orange, Calif.,
firm is shipping well over 50,000
crystals per month, and is expand
ing capacity. And next month
Statek plans to introduce an even
thinner crystal—50 mils vs the 70
mils of last year’s model. The part
will occupy about half the space of
the present one with equal perform
ance. Litronix is a major customer,
and has been licensed by Statek as a
second source.
—Howard Wolff

THE MARK OF RELIABILITY
THE BROAD-UNE PRODUCER OF ELECTRONIC PARTS
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BRAINSTORM
The first SDVM

^Systroni Donner
I "smart"
\ DVM

It automatically calibrates itself.
i It automatically tests itself.
\ It automatically zeroes itself.
. It’s Systron-Donner’s new 51/2
digit Model 7115 multimeter.
\ It gets its smarts from a
microprocessor.
\ So, let your imagination
\ run wild.
Think about normal
izing and linearizing
JL inputs.
Think about high/low
. limit comparisons.
B Think about storing
I high/low readings.
Think about seeing it for
D real atWESCON Booths
1523-28.
Or call your Scientific
Devices man.
Or ask us for a brochure.
Good-bye DVM’s, hello SDVM’s.

1 Systron Drive, Concord, CA94518
Phone (415) 676-5000.

Overseas, contact Systran Donner GmbH, Munich: Systron-Donner Ltd., Leamington
Spa, U.K.; Systron-Donner S.A., Paris (Le Port Marly). Systron-Donner Pty. Ltd., Melbourne.
Circle 9 or reader service card

Editorial
IEEE election: Being above criticism
This year for the first time there will be a
contest in the presidential election for the
Institute of Electrical and Electronics
Engineers. Joseph K. Dillard, selected by the
institute’s nominating committee, will be
opposed by Irwin Feerst, who has collected the
required number of signatures on a
nominating petition to get on the ballot.
Because this election is unusual, extra care is
necessary to assure that the balloting be
conducted with honesty and fairness not only
in substance, but in appearance. In this regard,
Feerst has raised an issue concerning how the
ballots are collected and counted at the IEEE
facility in Piscataway, N.J. There is no reason
to believe that the IEEE staff and the Tellers
Committee responsible for handling and
tabulating the votes in the past have been

anything but completely honest.
Yet why create a situation that could cause
questions about fairness after the balloting?
The institute should make every effort to
remove this distracting issue by arranging to
have an impartial outside organization count
the votes.
Although this move may require an
unplanned appropriation from the budget, it
will be money well spent. The system that was
satisfactory before this year’s election is not
adequate in a contested race. By hiring an
outside ballot-counting firm, the IEEE serves
both candidates—and, more importantly, all its
members. The institute has to be above
criticism in this matter, so that the
membership can concentrate on the real issues
raised in this election.

The need for an EFTS lobby
Does the installation of a banking terminal
turn a supermarket into a branch bank? Yes,
according to a recent decision in a
Washington, D.C., district court, which has
thrown a big roadblock in the path of the big
prospective market in electronic funds-transfer
systems. No, according to the U.S.
Comptroller of the Currency, who had
exempted EFTS terminals from branch
banking regulations last December, and
officials there refuse to reverse that ruling
pending appeals of the district court decision.
The confusion that results from the lack of a
firm national policy could hardly be better
illustrated. Yet, strangely, no one seems much
concerned. Hardware manufacturers, who
have the most to gain, seem content to wait
hopefully for a successful appeal. The
American Bankers Association is divided,
since EFTS will give those members who can

10

afford it a competitive edge over those who
cannot. The ad hoc committee on EFTS within
the Computer and Business Equipment
Manufacturers Association has been
disbanded till the situation clears. Most
disturbing of all is the attitude of President
Gerald Ford who, in the nine months since he
signed a bill authorizing a national
commission on EFTS, has failed to appoint
even one of its 32 commissioners.
It seems likely that EFTS will ultimately be
accepted, but the orderly development of the
systems can be accelerated by an early and
thorough consideration of their implications
for the banking industry and the public at
large. And it looks like that won’t begin to
happen until those who favor the development
of the EFTS market become much more active
in presenting their point of view in
Washington.
Electronics/August 21,1975

Bye bye, MSI
Now there’s a microprocessor that gives you
the best of LSI. Without giving up any speed.
Without having to fight your way around regis
ters you can't get at and ALU functions that
aren't there.

•Lefr nçjrt

Introducing the Am2901.
The Am2901 is a microprogrammable fourbit central processor slice using Advanced
Micro Devices’ high-performance, low-power
Schottky TTL process. It's the first and foremost
member of the Am2900 Family, a series of
large-scale, low-power Schottky circuits for
computation, control, communication and stor
age in microprogrammed computers. The
Am2900 Family combines the architectural and
functional flexibility of MSI with the perfor
mance and cost advantages only possible with
LSI. The circuits can be used to emulate
existing hardware, so the software doesn’t have
to be changed; to build machines with
specialized instruction sets; to construct highperformance processors with the entire pro
gram in efficient microcode.

Cycle-saving two-address architecture.
The Am2901 stores data in sixteen address
able working registers and an auxiliary register.
The sixteen registers are arranged in a two-port
RAM-two addresses are used to read data
simultaneously from any two of the registers.
Two source operands for the arithmetic logic
unit are selected from the two addressed
registers, the auxiliary register, external data, or
logic zero, providing a total of 203 unique pairs
of source operands for every ALU function.
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The most powerful
bipolar microprocessor ever made.
The Am2901 includes an eight-function Arith
metic Logic Unit that performs addition, sub
traction both ways and five logic functions on
two source operands. It also does single oper
and functions like increment, complement and
force zero. On every operation it provides all
four status outputs—carry, overflow, zero and
negative. The output of the ALU can be shifted
left or right prior to storage; the auxiliary
register can be shifted at the same time. In one
cycle the Am2901 can perform this multiplica
tion algorithm: Examine the LSB of the multi
plier; if it's a 1, add the multiplicand to the
partial product; shift the partial product down
one place; shift the multiplier down one place.

The world's fastest TTL microprocessor.
The typical cycle time for a register-toregister read-modify-write is 100ns. No other
microprocessor is close. And most other bipo
lar microprocessors only have single address
architectures—that usually means two cycles to
do what the Am2901 can do in one. (If you don’t
need speed, use an 8080; if you do, then use
the fastest microprocessor around-the
Am2901.)

You can’t afford to ignore it.
The Am2901 costs $30 in quantities of 100.
Now. And in case you've forgotten how prices
go in the semiconductor industry, we’ve
projected the Am2901 to be priced under
$10 within a few years. But component cost
isn’t your only savings. Look at the additional
benefits you get: fewer components and inter
connections, smaller PC boards, less power
consumption, and the improved reliability that
goes with these. If MSI were free, the Am2901
would still be a bargain.

Hello,LSI
Now that I've found you, I want to know
everything about you.
Send me The Am2900 Family data book.
Name_____________________

Company__________________

□ept./MS__________________
Address___________________

City______________________
State______________________

Write for more information.
The Am2901 is going to be the industry
standard. It's too good to be anything else.
Write, right now, for the whole story, and
say bye bye to MSI.

Zip_______________________

Advanced Micro Devices
901 Thompson Place, Sunnyvale,
California 94086

Advanced Microprocessors

Advanced Micro Devices • 901 Thompson Place, Sunnyvale, California 94086 • Telephone (408) 732-2400 •
Distributed nationally by Ham¡lton/Avnet, Cramer and Schweber Electronics.
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LED h ansmitler

Capacitive coupling is only .05 pF.
“ thereby maximizing noise rejeclion

[’holo diode receiver
buill into IC

Ultra fast
opto-isolator
cots no ise pick-up
100,000times ¿If

The specs are startling. Our IL-100 Isolite can transmit data at
rates up to 5 megabits per second. And with common mode
rejection of 50 db. That’s better than any opto-isolator ever made,
regardless of speed.
This performance is good enough to eliminate noise pick-up
problems in nearly all hard-wired data transmission applications.
Such a state-of-the-art breakthrough means you can tie together
computer and peripherals without resorting to brute force
techniques for eliminating noise pick-up—such as laying in conduit
and shielding systems, all of which are highly expensive.
And it means you save countless hours when a system is
installed, modified or moved.
The IL-100 is a true solid-state device. It is DTL/TTL com
patible, so it can be designed into your next solid-state system without
the extra components required by pulse transformers.
It has an unusually versatile Schottky-clamped 3-state output
that gives you built-in multiplexing capability without extra parts.
And its built-in Schmitt trigger virtually eliminates chance of
oscillation, making your designs less critical and more reliable.
With propagation delay of only 75 nanoseconds, there is no
opto-isolator made that offers comparable performance.
Don’t use yesterday’s technology to protect today’s solid-state
circuits. For details on the IL-100 ultra high-speed opto-isolator,
contact Litronix, Inc., 19000 Homestead Road, Cupertino,
Calif. 95014. Phone (408) 257-7910.

No wonder

People
Emergency monitoring
is Pete Kreer’s specialty

J®»™
Our Model 503L is an ultra-wideband
RF power amplifier whose wide range
of frequency coverage and power
output provides the user with the
ultimate in flexibility and versatility
in a laboratory instrument. Easily
mated with any signal generator, this
completely solid state unit amplifies
AM, FM, SSB, TV, pulse and other
complex modulations with minimum
distortion.
Constant forward power is continuously
available regardless of the output load
impedance match, making the 503L
ideal for driving highly reactive loads.
Unconditional stability and
instantaneous failsafe provisions in the
unit provide absolute protection from
damage due to transients and overloads.
This low cost instrument, covers the
frequency range of 1.6 to 540 MHz with
a linear power output of 3 watts...
and there’s no tuning. Priced at $995/

Applications include:
■ Laboratory
instrumentation
□ Communication
systems
□ Laser modulation
■ RFI/EMI testing
■
Spectroscopy
*USA and Canada

For further information or a
demonstration contact
ENI, 3000 Winton Road South,
Rochester, New York, 14623.
Call 716-473-6900.
Or TELEX 97-8283 ENI ROC.

ENI

The world’s leader
in solid-state power amplifiers.
14
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Now that he’s got citizens’ band ra
dio operators working with the Ohio
State Highway Patrol monitoring
emergency calls along Ohio high
ways, Henry B. (Pete) Kreer is look
ing to formalize similar programs in
the other 49 states. Kreer is count
ing on the on-going boom in sales of
CB radio gear (see p. 62) to dramati
cally increase his base of volunteers.
His organization is called React,
for Radio Emergency Associated
Citizens Teams. “It’s a nationwide
group of CB operators organized
into teams that monitor cb emer
gency channel 9 and report highway
emergencies to the proper author
ities,” explains the 51-year-old
Kreer, the group’s founder and na
tional director. As one of the origi
nal licensees of the class-D radio
service and a past chairman of the
citizen’s radio subcommittee of the
FCC’s National Industry Advisory
Committee Kreer came up with the
idea more than 15 years ago after
using his own CB mobile set to call
for help while commuting to the
Chicago office of the market-com
munications firm he heads.
Study. The Ohio network grew out
of a study sponsored by General
Motors' Research Laboratories,
which until early this year owned
React. “But we’ve cut that umbilical
cord,” Kreer says, “and become an
independent nonprofit corporation
so that we can better seek funds
from Government agencies and pri
vate foundations.” However, GM
continues to fund React at about the
same level it has in the past.
Based on methods developed in
the Ohio tests, “We’re in a position
to present a documented React pro
gram to a state for less than
$25,000—and we’ve seen some inter
est by about 14 states,” he says.
Federal funds should begin to open
up, too; earlier this summer, the De
partment of Transportation released
a report that encourages state and
local government participation in
organized volunteer monitoring of
channel 9 for highway safety.

Band man. Kreer’s goal is to monitor emer
gencies in 50 states on citizen's band.

The React organization now
numbers some 40,000 dues-paying
“listeners” sprinkled across the U.S.
and Canada. They are organized
into about 1,000 teams that promise
to monitor channel 9 24 hours a
day, every day. Kreer himself has
equipped his two cars and his home
with CB sets and carries a spare to
clamp on rented cars when he trav
els.
General Motors estimates that the
Ohio program uses volunteered
time valued at $10.2 million an
nually. “The benefit to the taxpayer
is gigantic,” Kreer says, “especially
when you think that all the equip
ment is privately owned, and all the
time is volunteered.”

Carter wants Dumont to be
a name again in scopes
“We’re on a crash program,” de
clares John Carter Jr., the new presi
dent of Dumont Oscilloscope Labo
ratories, who intends to put his
company back into the commercial
scope business in the next six
months. Four new scopes will be in
troduced this month (see p. 133),
and two more are in development.
The goal, says the 31-year-old Car
ter, is to serve the entire scope mar
ket, including either side of the 10-
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SEE WHAT
GARDNER-DENVER
IS DOING NOW.
Semi-automatic
wiring
with .OOr accuracy

Punched-tape programming pinpoints the terminals
to be wrapped on our Wire-Wrap* terminal
locator. It’s the machine to use for semi-automatic
wiring in medium volume. Vertical panel mount
moves up and down to keep wrapping point at
same horizontal level. This permits faster
solderless connections with any of our
Wire-Wrap* power tools.

The terminal locator handles panels up to
61 cm x 91.5 cm. Comes complete with solid state tape
reader and N/C operated wire preparation unit
which automatically delivers wire, cut to length,
and stripped one end or both ends. See your
Gardner-Denver International Electronic Product
Specialist or write us. Gardner-Denver Company,
International Division, Dallas, Texas 75247, U.S.A.
#Wire-Wrap is a registered Trademark of Gardner-Denver Company.

GARDNER «DENVER
Electronics/August 21, 1975
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People

Typical XFMR Transients (Peak currents
to 20X nominal) results in . . .

Nuisance
Trips!

Vww
_L. .
Eliminate them with
Airpax Electromagnetic
Circuit Protectors

Type
AP/UP

with patented Inertial Delay

Type
203

Type
APG/UPG
*

AIRPAX

Many circuit protector applications involve a
transformer turn-on, an incandescent lamp load,
or a capacitor charge from a de source. Each
of these applications have one common factor:
a steep wave front transient of very high current
amplitude and short duration. This takes the
form of a spike, or a single pulse, and is the
cause of most nuisance tripping associated
with circuit protectors.

APL/UPL

AIRPAX ELECWMCS
ai

Airpax circuit protectors, with patented iner
tial delay, assure positive protection without
nuisance tripping by providing tolerance of
short duration inrush currents without
.■I decreasing steady state protection. This
does not affect standard de
lay curves and trip points.
Just another example of Air
pax “application-oriented”
engineering.

Get the full story on Airpax electromagnetic
circuit protectors. Write for Short Form
Catalog 2013.

AIRRAX

I

Airpax Electronics
CAMBRIDGE DIVISION
Cambridge, Maryland 21613
Phone (301) 228-4600

Type 209
(E-Frame)

Other Airpax Divisions:

CONTROLS DIVISION, FL Lauderdale, Florida 33313, Instruments tor Industry
AMERICAN DATA, Huntsville, Alabama 35805, TV Products'
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to-100-megahertz range covered by
the company’s present scope line,
which is sold almost exclusively to
the military.
Three of the new scopes are lowprice units designed for general-pur
pose maintenance and repair appli
cations. The fourth is a 100-MHz
scope aimed at logic testing and
other field service uses. But scopes
with larger bandwidths are coming.
How will Dumont, which vir
tually stopped pushing commercial
sales three years ago to concentrate
on the military market, be able to
compete head-on with the likes of
Tektronix Inc. and Hewlett-Packard
Co.?
“We’ll have to offer more for the
money,” says the six-foot Carter,
adding that his company will try to
combine more features and lower
prices. Color-coded controls and im
proved triggering, as well as a $200
lower price, are features of the 100MHz scope that competes with the
Tektronix model 465, Carter points
out.
First introduction. Having intro
duced the first oscilloscope in the
1930s, the original Dumont merged
with Fairchild Camera & Instru
ment in 1960. When the senior Car
ter bought the Fairchild scope divi
sion in 1968, sales had fallen below
$2 million a year. Last year, accord
ing to industry estimates, Dumont
sales were about $5 million. With
the commercial-oscilloscope market
estimated at $300 million annually,
there’s certainly room for Dumont
to move.
Formerly director of marketing
for Carter Semiconductor Inc., Car
ter served as interim president of
the family-owned companies for a
few months last year after his fa
ther’s death. Now enjoying a oneyear order backlog, Carter is also
thinking of product ventures be
yond oscilloscopes.
He regards his company as â sup
plier not merely of oscilloscopes, but
of “waveform-testing equipment.”
And this means a future, not only
for commercial scopes but also for
products such as function gener
ators, time-mark generators, and
scope calibrators.
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Not New.. .Just the Best

Miniature Ceramic Capacitors
WIDEST SELECTION OF MINIATURIZED CERAMIC
CAPACITORS IN THE INDUSTRY!
CAPACITANCE
RANGE
1 pF to 10uF

21
TEMPERATURE
Characteristics

Voltage Range
25 to 500 Vdc

Encapsulated
by
"J ET-SEAL”

Meet or Exceed
Requirements
of MILC-20
MIL C 11015
As applicable

Erie is in the Red Cap winner's circle because of a well engineered component
that's backed by a unique process control system Combine this with talented,
motivated people and you have Erie as the leader in its field. These tiny high
quality capacitors are not new . . . but they are the best. Our customers
attest to it. Our test laboratories prove it
Red Cap dielectrics are manufactured by Erie's exclusive Monobloc Process ‘
. . a modern, time-proven ceramic film technology. And tough environmental
extremes routinely are endured by our own Jet Seal, a hard, bright red polymeric
protective coating. (The superior aesthetic appearance of Jet-Seal comes
to you at no charge.)
Erie Red Caps have it all. 21 temperature characteristics. 1 pF to 1 OuF
capacitance range. Ratings from 25 to 500 Vdc. You name the application . . .
we've got a Red Cap for the job. All this is due to Erie's total in-house capability
. . from exclusive ceramic formulations to unique packaging. So on your very
next buy of ceramic capacitors, do it the easy way .
specify Erie Red Caps

Write TODAY for Red Cap brochure 8000
or call our nearby factory representative

ERIE TECHNOLOGICAL PRODUCTS, INC.
Erie, Pennsylvania 16512
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Introducing
the lowest priced,
16-bit, full-scale,
fully compatible computer
in the world.

The ultimate solution
to the micro/mini confusion
Just what you needed,
right? Another computer to
confuse things a bit more. And
a millicomputer at that...
whatever that is.
Well take heart, pilgrim.
Because thanks to the whatever-it-is NAKED MILLI milli
computer, your hardware
hardships are over.

Solution No.1
Start with your price
problem: $395 used to buy
you a lot of
grief in the
of

an 8- or 12-bit microprocessor.
Which was still a bunch of
bucks away from anything you
could call a computer.
Now, $395 buys you the
NAKED MILLI LSI-3/05 with
256 16-bit words of RAM.
A full-blown, full-scale com
puter with an amazingly power
ful instruction set and two
standard I/O systems includ
ing ComputerAutomation’s
new Distributed I/O System™

Solution No. 2
It also buys you member
ship in the NAKED MINI®
LSI Family. Not just a casual
relationship, but total hardware
and software compatibility
“Ah ha’' you say, as you
reach for a purchase order.
“That means Maxi-Bus™
compatibility, too Which
means the NAKED
MILLI is also compat
ible with ComputerAutomation’s
standard periph
eral controllers
and I/O inter
faces. Which
means..
Yeah.
You’re

going to save a fortune on
interfaces. And software. And
everything else. Because the
NAKED MILLI really is a
genuine, 100% full-fledged
member of the LSI Family.

Solution No. 3
Suppose, however, that
you need more machine. Okay,
how about a computer with IK
words of RAM for $489? Or...
4K for $616?
8K for $914?
16K for $1679?
And that’s how it is No
matter where you buy in, the
NAKED MILLI is positively
the lowest-priced, low-end
computer around

From the people who
brought you the NAKED MINI
When ComputerAutomation
offered the first NAKED MINI
LSI for $990, folks figured
that was it. the all-time rock
bottom price.
And now were introducing
the NAKED MILLI at $395.
True, it’s the smallest computer
in the LSI Family. But here’s
something to think about:
The NAKED MILLI is more
powerful than our original
Model 816 minicomputer'
In short, ComputerAutomation has done it again.
But then, that’s what
leadership is all about
ComputerAutomation
Vy V NAKED MINI.Divison

18651 Von Karman, Irvine,
Calif. 92664 (714) 833-8830
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All prices shown are for quantities of 100.

Thelen Most?

WANTED
Brush 260

Nicolet

Meetings
ifac/75:

International Federation of
Automatic Control’s Sixth Triennial
World Congress, IFAC, Massachu
setts Institute of Technology, Cam
bridge, Mass., Aug. 24-30.
NBS Seminar on Frequency Stan

dards and Clocks: Characterization,
Usage, and Problem Areas, NBS,
Boulder, Colo., Aug. 25-27.

ü¿0 ®

Oscillograph

Digital Storage Oscilloscope

Chart Recorder

Transient Voltage Recorder

Fifth European Microwave Confer
ence and Exhibition, Microwave Ex
hibitions & Publishers Ltd. (Sev
enoaks, Kent,’'England), Congress
Centrum, Hamburg, West Ger
many, Sept. 1-4.
European Solid State Circuits Con
ference, IEEE, University of Kent,
Cambridge, England, Sept. 2-5.

Esteriine Angus

~ a
Chart Recorder

Insulation Tester

Kaye

Brush 481

Workshop on Computer Hardware
Description Languages and Their
Applications, IEEE, City University
of New York, New York, Sept. 3-5.
National Postal Forum ix, U.S.
Postal Service, Washington Hilton
Hotel, Washington, D.C., Sept.
8-10.

©-© ©■ e © - @ ©-©■

Data Acquisition System

Biddle

Megger

Oscillograph
Texas Instruments

T errperature Recorder

RENT’EM
FROM GE
Short or long term rentals on over
5,000 most wanted instruments are
available from General Electric,
shipped the same day. Want your
FREE Rental Catalog? Call collsct,
(518)372-9900.

20

Hybrid Technology Conference,
IEEE, University of Technology,
Loughborough, England, Sept.
9-11.

Compcon Fall, IEEE, Mayflower Ho
tel, Washington, D.C., Sept. 9-11.

First National Conference on Soft
ware Engineering, IEEE and NBS,
Mayflower Hotel,
Washington,
D.C., Sept. 11-12.
International Conference on Envi
ronmental Sensing and Assessment,
IEEE, Stardust Hotel, Las Vegas,
Nev., Sept. 14-19.
Wescon, Western Electronic Show
and Convention, Civic Auditorium
and Brooks Hall, San Francisco,
Calif., Sept. 16-19.

Optical Fiber Communication Inter
national Conference, IEEE, IEE
Headquarters (Savoy Place), Lon
don, England, Sept. 16-19.
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Data analysis«
The last step.
We make it easier with our C-12O/F-12O Data
Analyzer System. Priced far below other systems,
the combination of our high- peed, high-performance,
multipurpose correlator and our advanced spectrum
analvzer belongs m your lab
All calculations can be performed on an on-line real
time basis. The frequency analytical ra ge can be
selected tn 25 different ways corresponding io the
mput data with sampling times of 0 5« sec. to 50 sc.
And the system offers the wi test measuring frequency
band in ifs class; from 0 0001 Hz. Calmost DCi to 1 MHz.

TEAC is far us for building a hu hly sophisticated
line of data recorders a'd magnetic tape transports
Re ordmg technology is our specialty. And now we also
offer you th means to analyze your data as well
To explain all the options the TEAC C-120/F-120
system offers you m ter ms of computation,
mterpretati n and di .day of data would take
a book. So we’ve printed one In a few pages it
will explain the many ways which our equipment
cai help you in your work. It’s free from your TEAC
rej resentativc. And w th k you should read it

The eight primary functions of the syi 11 are:
Auto-Correlation Function
Cross-Correlation Function
Probability Density Function (Histogram)
Probability Distribution Function

Signal Recovery
Transient Record
Power Density Spectrum
Cross Spectrum

TEAC

TEAC CORPORATION: 3-7-3, Nakj < ho Mu Kishino. Tokyo,

Think TEAC

Talk wv’t* one of ’nese ‘•eoresentatives

AUSTRALIA JACOBY MITCHELL LTD . 215 North Rocks North Rocks. N S W Te- 63^7^00 DENMARK DANB1T, plantaqeve-23 2680 Soirnd Strand Te) (03)14 15 15
ENGLAND MARUBE Nl LONDON BRANCH Moor House London Wall. I ondon EC 2Y 5H T TH 01 638 0841 FRANCE TEKEL EC AIR TRONIC S A , Cte du Bruyeres,
Rue Carle*Vernet 32 Sevier Tei «626’0235 {626 2438'Par
GERMANY nbn Elektro- k Starnberg 813 Starnbetg Max Emanuel Str 8 Deutschland 1 Tei (08151 13036 12158
NORWAY RODLAND & RELLSMO A S , EnebaM'Vien 230 Oslo 11 Te- (29) 3080 SWEDEN SAVENAB Strandgatan 3. S'85 00 Vaxholm Tei 0764 3!5S0
SWITZERLAND WENGER OATEN TECHNIK. Brytierhou s:r «5,4053 Base.
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Unique Action Pins e
solve panel-production
problems.
No more rupturing of plated-thru holes. Fewer rejects.
A
Wide commercial tolerances on plated-thru hole diameters.
Increased contact area. Higher production yields. Stable
/
electrical properties. Highest reliability. Low cost.
JW *
Now you can get them all with AMP economa ff. Panels
jOSg
loaded with new Action Pins. Or in your panels with our
/
Action Pin Components.

JI

HOW ACTION PINS WORK. AMP Action
Pins incorporate a spring section to give a highei
degree of compliance than evei before possible.
The diagonal measurement of the spring section
—befoie insertion—is larger than the hole
diameter (Fig. 1). When the Action Pin is inserted,
the two opposing spring members readily compress,
and after insertion, exert a force
sufficient to effect a gas-tight
MAKE OR BUY. amp can supply all your panel
interface with the plated-thru
i equirements. Or, you can make them yourself
hole walls (Fig. 21Y et their
using our reliable Action Pin components.
rounded corners prevent
Contacts come in strip for high-speed, low-cost
rupture of the plated-thru
gang insertion at rates up to 10,000 an hour with
hole. They come with a variety
our high-productivity assembly tools.
of configurations card-edge
Action Pins solve the problems that bother you
contacts, 0252 feed-to and
most. They won’t broach, rupture, tear, distort
feed-thru posts, and sem(nafior damage the plated-thru hole—giving you the
style) two-piece receptacleultimate m reliability.
and-blade contacts All are
Fig. 2
compatible with wrap-type
When it comes to panels, amp is w here the action
terminations or I/O connections
is. Get the whole story. Cail (717) 564-0100 or write
amp Incorporated, Harrisburg. PA 17105.
AMP economate panels aie made to jour
specifications and consist of two elements- the
aMP and ECONOMATE are trademarks of A MP Incorporated
pc board—either two-sided or multi-layer with
plated-thru holes—and the amp economate
Action Pin contacts.
I card-edge contacts, and economate II
two-piece receptacle-and-blade. sem (NAFi-style),
contacts both feature snap-un housings for
maximum maintainability of panels. Posted
panels feature 0252 feed-to and feed-thru posts
for automatic, semi-automatic, or manual
point-to-point wiring. All types hold costs to a
minimum through amp’s high-speed automated
assembly process.
fconomaif

INCORPORATED
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New from Potter & Brumfield

8 major P&B relays to solve today’s design challenges.
1. R IOS. Sensitivity to 5mW pci pole. Available in I,
2, and 4 Foi m C contar Is. Ratings from diy < in uit to
3 .imps, f .ess Ilian $3.00 ill lots of 500.
2. R50 relays. I teip you solve cost and space prob
loins. I ess than $2.00 in quantity, tin- R50 allows 0.6"
। enlei Io i cnlei pi board spacing.
Coil ratings of 5, 6, I 2, 24, and 48 VDC. Available in
3. C< । relay. I xtendod range CM()S IC time delay or
interval timer. Repeatability in< luding hist < yclc is typi
< ally .0 i Joi DC units and 0.1 ■ lor AC units, time
delays, up to 100 minutes standard.
4. R 16 time delay moduli'. Offers big savings at under
$7.00 in quantities, i iming ranges, potentiometer adjust
able, <rre 0.2 to 2, 2 to 30 and 10 to 100 seconds for delay
on operate.
5. I 10 series relays. Only 0.375" high. Ideal for high
density applications permit p< boards to be mounted
on 0.5' centers. T wo and 4 Form C contacts provide 0. I
to 3 amp swit< hing «¡GO VI )C. Coil ratings: 6, 12, 24 and
48 VDC.
6. .(DO relays. Solid state switching
with tot.il opto-coupler isolation. Zero
voltage tin n on and zero cwrent tin n off
minimizes I Ml and RFI. I ,ow profile

permits pc boaid mounting on 0.5" centers. Coil ratings:
5, 6, 12 and 24 VDC. Shockproof.
7. t LOT series relays. Optocoupled, all solid state.
Solve high cyclic switching problems. Synchronous zero
crossover switching viitually eliminates I .Ml and RF7!.
Output: 2, 4, 5 or 7 amps @ 120 VAC standard.
8. PRD series power relays, blew improved design.
Interchangeable with famous PR series. Save 504 at list
price! (II and CSA listed. Rugged terminals designed for
power screwdrivers.
For detailed product specifications, contact the
Potter It Brumfield sales representative or authorized
distributor nearest yon, or wr ite Potter & Brumfield
Division AMF Incorporated, Princeton,
Indiana 47671.
Telephone 812-385-5251.

000

EUROPE: Electrical Products Group
AMF International Limited, AMF
House, Whitby Road,
BRISTOL BS4 4AZ,
England
Telephone:
(0272) 778383
Telex: 449481
AMMAFOCO
BRSTL

■

Potter & Brumfield

Solving switching problems is what we’re all about.
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Electronics newsletter
Raytheon operates
Impatt at C band
with 25% efficiency

Hitachi video disk
uses holograms,

spins at 6 rpm

Reticon readies
1-k analog delay
device for $10

Researchers at Raytheon Co. have taken a significant step closer to the
goal of getting maximum power and efficiency out of microwave and
millimeter-wave solid-state sources. For Impatt diodes used at these
high frequencies, the firm’s Semiconductor Research Laboratories in
Waltham, Mass., has set a power record: 11 watts at C band with an ef
ficiency of 25% to 30%. And by placing the diodes in a specially de
signed combiner, Raytheon has obtained a continuous-wave output
power of 63 W—a combining efficiency of 92%.
That figure exceeds the 75% to 80% maximum efficiency obtainable
with standard combiners, says Robert L. Bierig, manager of the lab.
And that output of 11 to 12 w is roughly twice what had been achieved
with 6-gigahertz (C-band) diodes in the past, he says.

Another optical approach to video disk players—this one using holo
grams—is being taken at the Tokyo central research laboratory of Hi
tachi Ltd. At the lab, a model of a disk 30 centimeters in diameter plays
30 minutes of color pictures and sound.
The disk contains 54,000 holograms, each of which stores luminance,
chrominance, and sound information superimposed in an area that’s
only 1 millimeter in diameter. This storage density is so high that the
disk need turn only six times a minute. The two other optical video
disks, one developed by the team of Philips N.V. and MCA Disco-Vision
Inc. and the other by Zenith Radio Corp, and Thomson CSF, require
1,800 rpm. And the RCA Corp, system stores picture information as a
series of capacitance changes [Electronics, June 12, p. 30], Hitachi has
not yet announced whether it will market the system.

Look for Reticon Corp, of Sunnyvale, Calif., a manufacturer of n-MOS
image-sensing arrays and analog processing devices, to make its first
leap into the consumer-oriented market. The means will be a 1,024-bit
n-channel bucket-brigade analog delay device priced at under $10, or
less than 1 cent per bit.
Designated the SAD (serial analog delay) 1024, the device is de
signed primarily for variable or fixed delay of analog signals and general
audio applications, including speech compression, voice scrambling, re

verberation, and echo and chorus effects in electronic organs and musi
cal instruments. Containing two independent arrays of 512 storage ele
ments in a 16-pin ceramic dual in-line package, the device features a
dynamic range in excess of 75 decibels, signal bandwidth of greater
than 100 kilohertz, sampling frequency from 1 to 2 megahertz, and less
than 1% second harmonic distortion.
Engineers, public

disagree over U.S.
technical rank
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Evidence that America’s engineering and scientific community isn’t
getting its message through to the general public is provided by two
new surveys measuring attitudes about American technological lead
ership. The surveys were performed by Opinion Research Corp, of
Princeton, N.J.
The first study shows that the bulk of the population thinks the Fed
25
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eral Government is doing “about the right amount” to maintain a
worldwide leadership position. It also concludes that this area is “of
relatively little concern in comparison with other problems facing the
nation.” But the second survey, covering replies from a national cross
section of 3,253 engineers, shows that they, by a 2 to 1 margin, think
American “scientific and technical leadership has deteriorated rather
than improved in relation to other industrialized countries.”

Among EEs questioned, 44% agree that the U.S. position has weak
ened, 30% believe it has stayed the same, and 21% say that it has im
proved. However, U.S. electronics gets a high mark among all the engi
neers surveyed: 11% believe that U.S. electronics technology is lagging
and 42% say it’s holding its own. Some 40% believe that it is making
“outstanding progress.”

NEC to build

Nippon Electric Co. in October will start sales in Japan and the United
States of an 8-bit microprocessor that is pin-compatible with Intel’s
Intel’s 8080A
8080A. For present users, NEC will also continue production of its inde
microprocessor pendently designed CPU, which is the same electrically. NEC’s first mi
croprocessor has three levels of interrupt and direct transistor-transistor-logic drive. However, Intel’s model 8080A includes these features.
Hitachi Ltd. is also contemplating expansion of its 8-bit micro
processor repertoire beyond its single independently designed CPU to
include the 8080A or Motorola’s 8-bit microprocessor. An Intel-com
patible chip is also being made jointly by Mitsubishi Electric Corp, and
Oki Electric Co.
Canada slaps
dumping penalty
on TV makers

Addenda
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The Canadian Government has found the major television set makers
of the U.S. and Japan guilty of dumping and has imposed provisional
dumping duties of about $100 a set. The penalty covers color sets with
16-inch screens and larger. The decision will prove a boon to Canadian
set manufacturers, which have to charge more because of their smaller
market, and are trying to regain their 70% market share.
Present import duties, which range from 15% to 30%, are temporary
until Canada’s Department of National Revenue reaches a final and
binding decision. Most hurt by the new duties are Canadian catalog
merchandisers committed to the previous price structure.

Scientific Micro Systems, a Sunnyvale, Calif., subsidiary of Corning
Glass Works, is entering the single-chip microprocessor market by “un
bundling” its Microcontroller system. The bipolar unit has been
offered as part of a controller on a printed-circuit board, which also
holds 256 bytes of read/write memory and up to 4,096 bits of ROM pro
gram storage. Now, SMS will offer the Schottky TTL microprocessor as a
separate part in a 48-pih dual in-line package. ... A small Atlanta,
Ga., company, Stop-Loss Inc., has come up with a shoplifting security
system using a tag that doesn’t have to be removed at the time of sale.
The tag, made of magnetic material, is applied directly to the item. A
salesperson must place the item into a bin where the tag is deactivated
before the sale can be rung up.
Electronics/August 21, 1975

thumbs
prefer
Wb

NEW! The smallest thumb
wheel switch of them all.

“We like them because they’re
easy and accurate to use.

You’ll like them because of
selection, features and price.”

You’ll also like Cherry quality. The kind of
quality you always hope for. . . but that is only realized
when a company (like Cherry) has total in-house manufacturing
capabilities. To make sure the thumbwheel or leverwheel switch
you order is the finest available. Anywhere. Combine this
dedication to quality with the broadest line and lowest prices,
and you’ll understand why our customers say “thumbs up” to
Cherry thumbwheels.

The new T-50 sub-subminiature
thumbwheel that takes only 8mm x
18mm front panel space . . . just
32mm depth back of panel.

For complete data and specs: TWX 910-235-1572 ... or PHONE 312-689-7700 ... or circle reader service number.

PLASMA-LUX GAS DISCHARGE

ELECTRONIC DATA ENTRY
KEYBOARDS

CHERRY ELECTRICAL PRODUCTS CORP.
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DIGITAL DISPLAYS

3608 Sunset Avenue

•

Waukegan, Illinois 60085

Circle 27 on reader service card

27

The
$9.98
computer.
You don’t have to settle for an electro-mechanical control
because you can’t afford a microprocessor. We’ve put enough
RAM and ROM with the processor on a single inexpensive
chip to get your job done for a fraction of the cost.
Our S9209 Microprogrammable Controller can be the
brains behind teaching and vending machines, calculators,
electronic games, and any number of instruments that used
to function electro-mechanically. It makes an ideal appliance
controller, coin changer, meter reader, crédit checker,
traffic light monitor or gas pump attendant.
It really does a lot for very
little. In a 10,000 quantity
*
the S9209 will only cost
you $9.98 apiece.
!OO,
That’s not much when
IOOI
IOOO?
you consider every
thing you’re getting:

Internal clock generator
Programmable outputs
Discrete and parallel data inputs
Automatic power-on clear or initialization
Direct output drive of LED segments or flourescent displays
40 or 28 pin DIP
With our $9.98 computer, your dream of an electronic
controller has suddenly become reality. And it’s fully
supported with software and literature. So contact your
nearest AMI sales office for full details. Or write to AMI,
3800 Homestead Road, Santa Clara CA 95051.

Sales Offices:
EnglandSwindon, Wiltshire—Swindon 31345
France—
Vincennes—374 00 90
Italy—
Milan-29 37 45
Japan—
Tokyo—(501) 2241
West Germany—
Munich—48 30 81

4 bit parallel ALU
6048 bit internal ROM
2 56 bit internal RAM
Two accumulators
Microinstruction decoding and control logic

HAMILTON

*Minimum order. There’s an additional development
charge for ROM pattern generation and program
simulation, which includes 50 prototypes.
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¿Jignificant developments in technology and business

Fiber-optic cable
getting connector
for use in field
connectability seems excellent,” says turing tolerances of the fibers, 125
Frank L. Thiel, manager of applied /j.m in diameter, can be accom
electrophysics at Corning. “We modated, and still their centers line
team up to produce first
haven’t done a complete analysis up within a small fraction of a mi
yet, but variations in measured loss crometer. The diameter of the align
single-fiber-per-channel unit;
with repeated mating cycles hasn’t ment rods lets smaller fibers merely
product coming by December exceeded 0.1 dB.”
contact them, whereas large fibers
In the connector, the wall of each slightly deform them. Forces on the
The great barrier to using fiber-optic glass fiber is held firmly in an open fibers are symmetrical so that the
cable has been the unavailability of ing formed by the sides of three fiber centers don’t move.
an easy-to-use, low-loss method for compressible plastic cylindrical
Getting it together. The optical
connecting cables in the field with alignment structures (shown at the fibers are prepared in the same way
out cumbersome splicing. Now, top of page 30). Each set of three as individual wires of a conven
however, engineers at Corning alignment rods exerts pressure tional electrical cable. The ends of
Glass Works, Corning, N.Y., believe toward the center, much as a three- the two cables to be joined are cut
they have the kind of connector jaw chuck holds a drill bit.
by a standard tool. They are then
that’s needed. Working with the
The opening between the align pushed into the connector from op
Electronic Components division of ment cylinders can be held to within posite directions, splayed out, and
connector manufacturer Deutsch a fraction of a micrometer, even led, fiber by fiber, into the grooves
Co., Banning, Calif., they’ve come though the diameter of the cylinders formed by the contiguous cylin
up with a design that Deutsch may varies by 1 millimeter or so—a toler drical surfaces of the alignment
have available commercially by the ance that can be expected in inex structure. Once set in place, the con
end of the year. A preproduction pensive molding materials, Thiel nector halves are clamped together
model to be ready in September will says.
and each fiber is positioned by the
accommodate Coming’s six-fiber
In addition, since the alignment three cylindrical surfaces.
Corguide cable [Electronics, May material is compressible, manufac
The fibers are slightly too long,
15, p. 121].
The new connector requires nei Good fit Entering from opposite ends of the connector, individual fibers of fiber-optic cables
ther grinding, polishing or gluing of are splayed out, then butted up against each other. Metal housing secures the fibers, which
the fibers nor costly precision oper are held in place by compressible plastic rods, as shown on the top of page 30.
ations. Although the ends of the op
tical fibers are aligned precisely,
precise optical tolerances for me
FIBER-MATING
CABLE
REGION
chanical parts are unnecessary. The
METAL
FIBER CLAMP
BASEPLATE
fibers, held in place by a matrix of
TIGHT-FIBER
OVERLAP
CLAMP
plastic cylinders, are butted up
REGION
firmly against their mates so that
light passes directly from one fiber
to the next.
Experimental results. Typically, the
loss through a joint of the prototype
FIBER
CABLE
SPLAYING
connector is a relatively low 0.3
OUT
REGION
OPTICAL
decibel, mainly because of offsets in
CLAMP
ACCUMULATION
FIBERS
the angular or lateral positioning of
REGION
the mated fibers and a slight separa
tion between the mated pairs. “Re

Corning Glass and Deutsch
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CYLINDRICAL
ALIGNMENT
STRUCTURES

At the center. Each individual fiber of the
fiber-optic cable is held in place by cylin
drical rods built into the connector housing.

the excess length feeding back past
the clamped region to where the
fibers are allowed to bend. The
slight bending exerts enough pres
sure to keep the fibers forced against
each other.
Crosstalk isolation is better than
70 dB because the alignment struc
tures are opaque and prevent light
from coupling between fibers. “This
is extremely important when using
each of the fibers as a separate in
formation channel,” says Thiel, who
adds, “Actually, we had to stop at
70 dB because that was the limit of
the measuring system’s dynamic
range.”
□

Fiber optics

Glass interconnects
fly-by-wire control
Fiber optics may be chasing digital
techniques into the fly-by-wire
flight-control systems being de
signed into new aircraft. MarconiElliott Avionic Systems Ltd., Roch
ester, Kent, has run fiber-optic links
between the three fly-by-wire com
puters in its flight control system for
the prototype YC-14, the Boeing
Co. candidate in the U.S. Air Force
advanced medium STOL program.
When this short-takeoff-andlanding prototype flies next year,
M-E says it will be the first practical

30

demonstration of fiber optics in
avionics. The Boeing plane will
compete in a flyoff against a candi
date from McDonnell-Douglas
Corp., which will have a more con
ventional flight-control system. In
the M-E fly-by-wire system, three
parallel-acting digital computers, in
stead of the conventional mechani
cal linkages between the stick and
rudder, translate the pilot’s com
mands into signals to be sent via
electrical wires to the aircraft’s con
trol surfaces.
Immunity. Besides weighing less
than electrical cables, fiber optics
are immune to electrical inter
ference or transients. “A blowup of
one computer can’t electrically af
fect the other computers,” explains
project leader Howard Pearce. This
is important because the computers,
which process at a 250-kilobaud se
rial data rate and share the flight
control load, must precisely monitor
each other’s performance in the
fast-acting system.
To ensure reliability, the system is
arranged so that each computer has
its serial electrical impulses con
verted to optical information and
vice versa within its own junction
box. Within that junction box is an
optical splitter connected to splitters
in the other two junction boxes by
optical cable. The cables contain
four bundles of 100 fibers each, pro
viding one transmit and one receive
channel to each of the other two
computers. The fibers are low-loss
multimode glass, each 50 microme
ters in diameter.
Gallium-arsenide light-emitting
diodes were chosen as the light
sources because the absorption loss
is low at their 930-nanometer in
frared wave length, and standard
p-i-n diodes are used for photode
tectors. The connecting housings are
designed to ensure a tight fit and
good fiber alignment for low at
tenuation loss, which is about 3 to 4
decibels.
Each three-meter-long cable is
housed in a polyvinyl-chloride
sleeve to provide a strong but flex
ible tube, Overall, since the optical
fiber has an attenuation of 0.1-0.4
dB/meter, the system has an ade

quate performance margin, the
company says, adding that the de
sign conquers such bugbears as fiber
breaking and attenuation from heat
loss.
More to come. Perhaps equally
important is that the fiber-optic unit
will pave the way for more fiber-op
tic avionics systems. Use in digital
engine control systems is one possi
bility. M-E also envisions that the
large bandwidth capabilities of fiber
optics will lead to its use in large
transports in such gear as integrated
flight, navigation and multiple dis
play systems.
Components of the fiber-optic
system are available off the shelf, in
cluding the fibers from Schott and
Gen’s Jena Glasswerke, Mainz,
West Germany, and the connectors
and splitters made by BowthorpeHellermann Ltd., East Grinstead,
Sussex.
□

Military

Air Force plans
radar balloons
Seeking to extend its over-the-hori
zon capabilities while holding down
system costs, the Air Force is step
ping up its development of balloonborne radars by creating a new pro
gram office at the Electronic Sys
tems division, Hanscom AFB, Mass.
Deadline for establishment of the
office, an outgrowth of the Seek
Skyhook project, is year’s end, ac
cording to a program management
document now being circulated at
the Pentagon.
Seek Skyhook is currently funded
at about $500,000 which covers tests
of a Westinghouse Electric Corp,
balloon-borne radar tethered at
about 10,000 feet over the Florida
Keys. The system is operated by the
Aerospace Defense Command and
Range Measurement Laboratory at
Patrick AFB, Fla.
Competition. Officials at the Com
mand and Control division of West
inghouse, Baltimore, estimate they
have received approximately $3 mil
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lion in DOD funds since military in
terest began about five years ago.
But if the Air Force’s plans to ac
quire new systems over the next two
years produce procurement of
blimps and their radar packages,
competition is expected to increase,
bringing in such radar makers as
General Electric, Raytheon, and
perhaps Hughes Aircraft, as well as
blimp builders like Goodyear Aero
space.
The essentially stationary nature
of a balloon eliminates much of the
ground clutter that afflicts down
looking radars in moving aircraft
like the E-2C Hawkeye and the Air
borne Warning and Control System,
USAF advocates point out. They add
that balloon costs, too, are no more
than 10% of those of an aircraft.
Also, Seek Skyhook extends the ca
pability to detect attack aircraft fly

ing at 50 to 500 feet to 125 nautical
miles, beyond the range of groundbased systems.
The present 17-by-4-foot Seek
Skyhook antenna is capable of 360°
scan, while the larger antennas of
Hawkeye (22 by 2 ft) and Awacs (24
by 5 ft) require complex and costly
mechanical rotodomes to achieve
the same capability. Onboard power
supplies are presently a limitation of
Seek Skyhook, says Westinghouse
project engineer James F. Patton.
Compared to the 120 kilovolt-am
peres available to a radar in a
Boeing 707, the Seek Skyhook is
limited to about 15 kilowatts. A
tether cable now in development
will be able to conduct more power
to the balloon from a generating
source on the ground.
Past imperfect. Prejudice is the
principal enemy of blimp buffs anx

ious to sell their tethered radars to
the military, according to Patton at
Westinghouse. Pentagon reactions
“range from incredulity to hilarity,”
he says. If this kind of resistance can
be overcome, Westinghouse officials
see a large potential market in the
long term.
The Naval Air Systems Com
mand and Coast Guard are both re
searching antisubmarine warfare
and reconnaissance applications
[Electronics, Aug. 7, p. 63], So is the
Army, which sees a potential for
small tethered blimps as “mini-sat
ellites” for tactical communications
platforms.
□

Photovoltaics

Solar cell plan
goes to Congress

Blimps for broadcasting
The overseas commercial market for tethered Aerostats as TV and radio
broadcast platforms is currently developing faster than military radar usage,
particularly in developing third-world nations. TCOM Corp., Columbia, Md.,
a subsidiary of Westinghouse Electric Corp., which has been pushing tethered-balloon technology since the late 1960s, says it expects to have its
first three broadcast blimps operational in countries overseas before the
end of the year.
The first, already in flight test in South Korea, costs about $7 million and
will serve the northern sector of that country. The other two, ordered by Na
tional Iranian Radio and Television for $10 million, will serve the southern
and southwestern portions of that country. The 175-foot long, non-rigid
Aerostats are built by Sheldahl Inc., Northfield, Minn. Each has a 250,000cubic-foot volume capable of supporting 3,500 pounds of transceiving and
power-generation equipment in hurricane-force winds when tethered at
10,000-15,000 feet.
250 MI LES------------------- H

250 MILES
500 MILES
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The Ford Administration’s 10-year
plan for solar-energy research and
development, including photovol
taics, was sent this month to a Con
gress anxious to accelerate solar
energy use in the United States. The
report adds some detail to the ob
jectives for development of solar
cells that had been partly disclosed
by the Energy Research and Devel
opment Administration in June
[Electronics, June 12, p. 75]. How
ever, the report still seems to lack a
few details and specific schedules.
The Federal Government’s longrange solar-energy plan is to de
velop solar-electric concepts, such as
wind power and solar cells, as pri
mary sources of energy in the next
century, when fossil-fuel resources
will be depleted. ERDA predicts that
total industry production would
reach 500 to 1,000 megawatts by
1985, largely by applying silicon so
lar-cell technology, at a price of 50
cents per watt. The plan includes:
B A series of Federally sponsored
tests and demonstrations of a wide
variety of applications of solar
photovoltaic-conversion systems, in
cluding tests of applications devel
oped for the Defense Department.
■ Initial demonstration of multi
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but to invest thousands of dollars
and months of engineering time in
prototype designs.
But now Cramer Electronics, a
nationwide electronic parts distribu
tor in Newton, Mass., is trying to cut
that cost below $500 and the time to
less than a week with kits that con
tain everything needed to build a
microcomputer. Each kit contains
about 150 components and comes
with wiring diagrams for a com
puter that has been optimized
around the particular micro
processor chip selected.
The microcomputer kits, designed
for Cramer by Microcomputer
Technique Inc., a microprocessor
consulting firm in Reston, Va., are
now available for the Intel 808OA,
Motorola M6800, and Texas Instru
ments TMS8080 chip. Also included
with the kits are a user’s manual
and a magnetic-tape cassette with a
prerecorded test program. Later in
the fall, another kit built around
Advanced Memory Devices’ 9080
chip will be introduced.
Cutting costs. “The idea behind
the kits is to make microcomputers
low enough in cost so that everyone
who could conceivably use one can
have one,” says Micromputer Tech
nique’s founder Jerry Odgin. “We
asked ourselves what would the de
signer want if he spent six weeks of
his own time, and that’s what we
ended up with.”
Delivery of the kits is slated to be
gin in September. Cramer’s execu
tive vice president A.J. DiNicola
predicts that 15,000 kits will be sold
in the next year. “The price is as
much as 50% lower than if the parts
were bought on an individual
basis,” he points out.
Besides the microprocessor chip,
each kit includes 1,024 8-bit bytes of
Microprocessors
random-access memory, expandable
to 64 kilobytes with the first 16 kilo
bytes decoded, and 1,024 bytes of
Distributor
erasable programable read-only
memory containing a system moni
tor. Each kit also contains four
input/output ports each 8 bits wide,
A microprocessor needs many other expandable to 512 ports with decod
components to turn it into a func ing for 16 ports, plus support cir
tioning microcomputer. And poten cuitry, controls, displays, and inter
tial users have had little alternative faces. As options, Cramer will

lOO-kilowatt systems by the late
1970s and demonstration systems
producing as much as 10 megawatts
by the early 1980s. Preliminary
study contracts for these systems
have been awarded in July to West
inghouse Electric Co., General Elec
tric Co.’s Valley Force Space Cen
ter, and Spectrolab Inc. [Electronics,
July 24, p. 36].
Developing standards. While the
demonstration projects are under
way, ERDA officials hope to develop
performance standards and data to
decide whether solar-cell-powered
central power stations can be built.
Key decision points are:
0 During this fiscal year, to specify
interim measurement techniques for
tests and standards and have photo
voltaic-test facilities operational.
■ During the late 1970s, complete
system-design specifications for
large-scale systems. Also in the
1970s, ERDA will initiate demonstra
tions of residential systems costing
$5 per watt and using optical lenses
to increase the concentration of
radiation on the solar cells. (Present
photovoltaic-cell arrays cost nearly
$20 per watt.) ERDA also wants to
demonstrate the feasibility of manu
facturing solar arrays for 50 cents
per watt.
The energy administration
recently informed Congressional
committees (but did not include in
the report) that its solar-energy plan
would cost at least $ 1A billion from
fiscal year 1976 to 1981. A “quickie”
study by Mitre Corp.’s Washington
office produced the cost estimate, an
ERDA budget official says. Mitre also
“guesstimated” that $350 million
would be needed for the photovol
taic development planned.
□

offers
processor kits
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supply boards and power supplies.
Expansion. By mid-January,
Cramer expects to add kits for
Mostek’s F8 three-chip set and
RCA’s Cosmac TA6889 two-chip set
and is also looking at the possibility
of offering a bipolar microcomputer
kit early next year. In addition,
Cramer will offer kits for related
equipment such as a switch-programable ROM programer.
The reason for Cramer’s interest
in the kits is simple—as a distributor,
it stands to profit on the sale' of mi
croprocessor chips. With the design
kits, it hopes to make things easier
for the potential customer. Other
distributors have also been getting
involved with microprocessors.
Some have offered themselves as
consultants for engineering and pro
graming, opened centers to demon
strate hardware, and provided crossassemblers and simulators [Elec
tronics, June 26, p. 78].
In 12 locations around the coun
try, Cramer is also opening design
centers with programing and test
equipment that can be used by cus
tomers to conduct engineering final
tests and to program and debug
their microcomputer systems. Each
center will be manned by consul
tants from Microcomputer Tech
nique. DiNicola notes, “we will be
careful to leave selection of the mi
cro to the customer, whether we
have it in stock or not.”
□

Packaging & production

New pc plating
withstands heat
How can you fife-test transistors and
ics at high temperatures when the
boards and sockets they’re mounted
on fail before they do? It couldn’t be
done when Motorola Semicon
ductor Products division tried life
tests at 200°C a half-dozen years
ago. But, after painstaking experi
ments leading to the adoption of
polyimide laminates and beryllium
nickel socket contacts, the division
has cleared the final hurdle with a
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Tektronix
TM 500

aline
of 29 test
instruments
that go
six-in-a-rack
including
custom circuits.
•
•
•
•
•
•
•
•

digital multimeters
counters
generators
amplifiers
power supplies
oscilloscopes
a blank plug-in for your own circuitry
and more

TEKTRONIX modular instrumentation offers your QC,
production test, or built-in test equipment a highly com
pact, extensive line of test instruments ... TM 500. They
are designed to work totally independently or as a sys
tem with each other. Blank plug-in kits make it easier for
you to build in your own testing circuits compatible with
TM 500. The RTM 506 rackmounting power module/mainframe (only 514" high) provides six compartments to ac
commodate TM 500 plug-in modular instruments and the
plug-in kits. It is available for benchtop or portable use
(TM 506), as well as for rackmounting (RTM 506).
A common interface circuit board within the main
frame permits the intercommunication of inputs, output,
and various parameters among the plug-ins. Tektronix
will supply you with data on voltages, currents, and pin
connection diagrams, so you can determine the feasibil
ity of assembling your special circuits in blank TM 500
plug-in kits.
The TM 500 family of instruments is designed to fulfill
your test and system needs in such widely divergent
areas as high-speed logic; de, power line frequency,
audio, and rf to 550 MHz; oscilloscope and other instru
mentation calibration; and even medical instrumentation
calibration. They represent Tektronix standards of K
quality in design, performance, and ease of opera- ■

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

tion. Included are pulse generators with features such as
independent pulse top and bottom controls and repe
tition rate to 250 MHz. And the DC 505A Universal
Counter/Timer features direct counting to 225 MHz and
time interval averaging with resolution to 100 ps.
Here isagrowing, compatible family of 29 plug-in mod
ular instruments, accessories, and one, three, four, and
six-compartment mainframes providing the common
power supply. All mainframe/power modules may be
hand-carried, all go on the bench, and there are SCOPE
MOBILE® configurations as well. Some instruments are
general purpose, such as DMMs, some are highly spe
cialized, such as those for oscilloscope calibration. They
comprise test and measurment systems that are difficult
to duplicate with monolithic instruments.
Send for the 56-page TM 500 catalog A-3072 with full
specifications and suggested selections of instruments
for typical applications. Or contact your local Tektronix
Field Engineer for a demonstration of how
TM 500 instruments can solve your
needs. Write to Tektronix, Inc., P.O.
Box 500, Beaverton, Oregon 97077.
In Europe write Tektronix Limited,
■ P.O. Box 36, St. Peter Port
Guernsey, Channel Islands.

TEKTRONIX®
I

committed to
technical excellence

Electronics review

new nickel-boron pc-board plating
from Du Pont Co. The result is pc
boards and sockets that withstand
200° C—a significant boost from the
150°C limit Motorola and others
had been forced to accept.
“Originally,: the basic [copper]
stripes on the boards were plated
with nickel-gold” to improve the
copper’s conductivity at high tem
peratures, says Robert Bauer, an
equipment engineer in Motorola’s
life-testing group in Tempe, Ariz.
After a short time at 200°C, how
ever, gold migrates through the
nickel to the copper, causing the
contacts to fail.
Electroless coating. The im
proved plating alloy is Sylek 202, in
troduced earlier this year by Du
Pont’s Industrial Chemicals depart
ment, Wilmington, Del. A phos
phorous-free, low-boron, electroless
nickel coating, it does away with the
gold migration problem and cuts
material costs.
The coating is also being used by
Motorola to plate the beryllium
nickel contacts on the semicon
ductor sockets that plug into the pc
boards. This makes it easier to sol
der the sockets to the Sylek-coated
board. The resulting board/socket
combinations are expected to run
for 10,000 hours at 200°C.
According to Bauer, “The new
plating resists wear. Solderability is
excellent and it allows us to rework
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15-30-a faults that occur when
equipment or coal accidentally
makes paths between the overhead
trolley lines and ground.
Monitor. The Arthur D. Little
system monitors the direct current
being put out on the line. It com
pares this level with the amount of
power that encoding transmitters
say each piece of equipment is us
ing. If too much de is going out,
there’s likely to be a fault on the
line, and the circuit breakers can be
automatically tripped.
The Westinghouse system, built
by the company’s Research and De
velopment Center in Pittsburgh, re
sembles one developed in France—it
monitors the level of an ac signal
which it superimposes on the trolley
lines. It adds a 10-volt, 3-kilohertz
and resolder parts.” Motorola also voltage to each of the de power dis
found the material yields uniformly tribution segments—feeder and trol
thick coatings and through-hole ley lines with a grounded rail re
plating. Low electrical conductance turn—into which the 300-v trolley
and no amalgamation with solder lines in a mine are divided. To pre
are other advantages.
□ vent the legitimate loads from draw
ing on the ac power, each is
equipped with a filter, either a series
Industrial
inductor for relatively small loads
like fans or pumps or an active fil
ter, developed by Westinghouse, for
the large 3,500-A automotive loads.
Tuned transformers located at the
getting
power substation encircle the de
feeder wires to detect the presence
The push to boost U.S. coal produc of a 3-kHz current. If the current
tion as an alternate to petroleum reaches 15 A and lasts more than a
has triggered an effort to make half second, the breaker trips.
Digital code. In ADL’s “differ
mines safer—particularly to prevent
fires caused by low-current electrical ential current fault detection” sys
shorts across power lines. Arthur D. tem, the de level being drawn by
Little Inc. of Cambridge, Mass., has each load is translated into digital
just completed a prototype to detect form and transmitted via a loop an
such shorts, and a system developed tenna strung through the mine to a
by Westinghouse Electric Corp, is summing point circuit. There the in
already being tested in a Pennsylva dividual currents are added and
compared with the de being sup
nia mine.
Both systems were developed un plied by the power substation. A
der grants totalling $400,000 from logic digital processor determines
the Bureau of Mines Research Cen whether the power-station current is
ter, Pittsburgh. Officials point out too high. If it is, the system sends
that circuit breakers already protect out a warning signal or trips a cir
the high-current trolley lines that cuit breaker.
supply up to 3,500 amperes de to
Each segment of the system can
coal-carrying locomotives in the handle up to five loads, each trans
mines. But the Westinghouse and mitting at a different carrier fre
Arthur D. Little systems are de quency. To minimize interference in
signed to detect the low-current, adjacent trolley-line sections, one of

Fault detectors
mine test
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A new spectrum analyzeryou set center frequency
with 6-digit resolution-and it stays there.

The new 7L5 5-MHz spectrum analyzer
has exceptional frequency accuracy,
stability, and 6-digit resolution thanks
to a combination of synthesizer and
digital technology.

Operation is easy with crt readout of
display parameters and with sweep
time and resolution automatically
optimized for each span position.
7L5 performance characteristics
include: 80-dB on-screen dynamic
range, 10-Hz resolution, and abso
lute calibration in dBm, dBV, or volts.
The reference level is set and read out
in 1-dB steps over the range of —128
dBm to +21 dBm (with L1 50q plug-in
module).

7L5 digital storage provides clean,
easy-to-see, easy-to-photograph dis
plays with any 7000-Series crt read
out mainframe.

Choose from these display and stor
age modes:
—Display peak or average of signal
with continuously variable threshold
shown by crt cursor.
—Store maximum levels of time vary
ing signals.
—Split memory into A and B sections
for comparing signals.
—Bypass digital storage for conven
tional display.

Ask for a demonstration or more in
formation. Write: Tektronix, Inc., Box
500A, Beaverton, Oregon 97077. In
Europe, write: Tektronix Limited, P.O.
Box 36, St. Peter Port, Guernsey,
Channel Islands.
U.S. Sales Prices FOB Beaverton, Oregon

TEKTRONIX®
committed to
technical excellence

7L5 Spectrum Analyzer
(requires plug-in module)
$4,500
L1 Plug-in Module (50q)
300
L2 Plug-in Module (75q)
300
7603 Oscilloscope (suggested
mainframe)
1,800
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10 frequencies can be selected.
The transmitted signal also con
tains an identifying prefix code.
Thus, when a load crosses from one
section to another, it acquires a new
prefix and frequency from a com
munications link controlled by the
processor at the summing point. The
system could, in the future, also be
used to transmit an identifying
number so that all loads in the sys
tem could be identified.
Tests with the Westinghouse sys
tem are continuing. There are no
firm plans yet for testing the Arthur
D. Little system. A Bureau of Mines
official estimates an operational sys
tem won’t be ready before 1980. □

Lasers

Helium-neon laser
gets second source
Students of technology often point
to the parallels between the devel
opment of lasers and of semicon
ductors. Although the phenomenon
of transistor action was discovered
by using germanium, ruby material
was used to develop lasers. And as
germanium was quickly replaced by
silicon for most commercial appli
cations, ruby was replaced by the
more efficient and less costly he
lium-neon laser technology.
But there the parallels end. Even
though the semiconductor industry
has learned the value of, among
other things, second-sourcing as a
way to lower costs and expand the
market, this lesson, until recently,
has been overlooked by the laser in
dustry.
Now, however, Coherent Radi
ation Inc., of Palo Alto, Calif., re
flecting the experience of its presi
dent, Pierre Lamond, former
manufacturing vice president at Na
tional Semiconductor Corp., is plan
ning to be the first to second-source
a laser—the Spectra Physics Corp,
model 136 helium-neon laser, priced
for mass markets [Electronics, June
13, 1974],
Mass-produced. The 136 was the

36

first low-power—1 to 2 milliwatts—
helium-neon laser to be mass-pro
duced as a component for use in
high-volume original-equipment
applications such as point-of-sale
systems, video disk scanners, and
facsimile applications. When intro
duced, it had 33% fewer parts, 50%
lower materials costs, and 40% fewer
manufacturing steps than other
standard lasers. And the 136 pushed
laser prices below the magic figure
of $ 100 each in quantity.
Coherent Radiation’s CR 136
Eyelite, says Lamond, is a true sec
ond source in that it offers plug-in
interchangeability with Spectra
Physics’ helium-neon tube. Align
ment of the optics is not needed.
Priced at about $126 in single quan
tities, the CR 136 will sell for about
$50 each in large 2,000- to 5,000unit orders, Lamond says.
“To date there are only three or
four viable large-volume suppliers
of helium-neon tubes to serve what
is now a $10 million OEM market,”
he says. “It could be 10 to 100 times
larger if it were not for the limits
placed on it by the lack of standard
ization. Helium-neon—indeed al
most every type of laser developed—
is of unique design.”
But one major need of OEM users
is multiple sources for the same
products—plug-compatibility—a
need more often met by non-laser
equipment, Lamond points out. “If
the laser industry is to continue to
grow, it must tap these large-volume
markets,” he says. “If it is to do this,
it must learn the value of secondsourcing, and our plans don’t stop
with the 136.”
□

Commercial

Banks get “no” on

remote terminals
Electronic funds-transfer systems
got a confusing jolt this month when
a judge of the Federal District Court
in Washington ruled that national
banks may not set up computerized
teller terminals away from bank
premises.

“Frankly, the ruling is so broad
it’s difficult to interpret,” says Rus
sell Brown, assistant to U.S. Comp
troller of the Currency James E.
Smith. But other Federal banking
officials expressed “shock and disap
pointment” at the decision of Judge
Aubrey Robinson Jr. supporting a
suit brought by the Independent
Bankers Association of America.
Pending the outcome of appeals, the
ruling prevents Federally chartered
national banks from installing credit
authorization and debit/credit ter
minals in such places as super
markets and other point-of-sale lo
cations.
Judge Robinson ruled that termi
nals, either automated or teller-operated, constitute branches of a
bank and would not be exempt
from Federal regulations limiting
their number. The state-chartered
independent banks fear the prolifer
ation of such terminals might over
whelm their comparatively small or
ganizations.
The ruling runs counter to the po
sition taken by Comptroller Smith
last December when he said auto
mated terminals were not bank
branches and were, therefore,
exempt from the regulations [Elec
tronics, January 9, p. 50]. The
Comptroller’s office has requested a
stay in the decision and plans to ap
peal. Until appeals are decided,
however, it won’t order the discon
nection of equipment already in
place or the halting of current proj
ects.
“Most banks are ignoring the de
cision and continuing with their
plans to install systems [off prem
ises],” notes an official of the Ameri
can Bankers Association. “There is
so much confusion, this just appears
as another anomaly.” National bank
officials are concerned, however,
that savings and loan associations,
unaffected by the ruling, may try to
expand their off-premises terminal
systems to fill what could become a
gap in financial services.
Like the banks, hardware manu
facturers aren’t worrying yet about
the possibility of off-premises bank
ing being made illegal. “Orders are
still coming in at an undiminished
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The finest
function generator
money can buy

The finest
function generator
$595 can buy

The same quality at either price.
Interstate’s SERIES 70 and SERIES 30 are both high-quality, highly capable function generators. Providing maximum
versatility for general bench applications and more critical laboratory requirements, each instrument line presents the
user a full spectrum of function generator features, with top-of-the-line models offering variable width pulse and
linear/logarithmic sweep.
The difference in price reflects different levels of performance. The two lines are designed for you to select the
instrument with the particular operating characteristics and speed (cations you want — and no more. You only pay for
what you need.
F77 at $1095*is the ultimate blend of three instruments -■
function generator, sweep generator and true pulse generator.
Top-performance characteristics include: 20 microhertz to
20 megahertz range: 15 volts p-p into high impedance loads:
six output waveforms and seven operating modes: variable
offset, variable start-stop and waveform inversion. Sweep
characteristics: log/linear output: 1000:1 sweep width; sweep
up and sweep down, sweep burst, and sweep-and-hold modes.
Pulse characteristics: 15 nsrise/fall times, pulse width setability
from 30 ns, and both standard pulse and "constant duty cycle"
pulse operation. PLUS these special features: Interstate’s
direct-reading sweep limit indicator and totally calibrated
frequency tuning, “oscilloscope-style" triggering, frequencyanalog output, and operation as an auxiliary power amplifier.

* U.S. prices; other SERIES 70 models available from $695 to $945.

F34 at $595* gives you 0.03 Hz to 3 MHz frequency range:
10 volt p-p into 50 ohms; clean sine, square, triangle, sweep,
adjustable d-c, and variable width pulse waveforms, and
trigger, gate, tone burst and sweep operating modes. PLUS
all these human-engineering features: a well-organized front
panel with functional, full-size controls: a ruggedized metal
cabinet and the same Interstate sweep limit indicator and
totally calibrated frequency tuning. (Other SERIES 30 gener
ators include AM-FM features and higher amplitude levels.)

* U.S. prices: other SERIES 30 models available from $395 to $745.
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speed,” says Oliver Woodburn, mar
keting manager of Honeywell Infor
mation Systems Inc., Waltham,
Mass.
Asserts another manufacturer,
Homer Kirby, “I am confident the
decision will be reversed on ap
peal.” Kirby is senior vice president
and general counsel for Docutel
Inc., Dallas, the premier maker of
automated tellers with an estimated
80% share of the 3,000 tellers in
stalled (mostly inside banks) to date.
Kirby and others agree that the offbank-premises issue will wind up in
the Supreme Court.
□

Careers

Hearing up in air
on hiring case
There are likely to be months of le
gal haggling and corporate one-upmanship between National Semi
conductor Corp., Santa Clara,
Calif., and Fairchild Camera & In
strument Corp, of nearby Mountain
View before the question of “Who
can employ Martin J. Alter?” is an
swered.
Fairchild, for whom Alter had
worked on high-density bipolar
memories in the company’s Isoplanar group, plans to do “extensive”
discovery research, according to a
spokesman, before a hearing is held
on an injunction barring Alter from
working for National, his new em
ployer. The Fairchild spokesman
can’t estimate when the actual hear
ing should begin to determine
whether Alter may work at National
in a similar high-density bipolar
memory effort.
The legal battle began June 26
when a temporary restraining order
was issued, at Fairchild’s request, to
prevent Alter from imparting pro
prietary information on its Isoplanar technology to National. It was
issued by a superior court judge in
San Jose, Calif., following an action
in which Fairchild alleged National
intended to “appropriate” Isoplanar
technology by persuading employ
ees familiar with it to take up jobs
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with National Semiconductor.
A preliminary, or “show cause”
injunction hearing on July 22 before
Superior Court Judge John Brenner
has served only to further cloud the
issues, since both sides claim the de

cision represents at least a tem
porary victory for each. Brenner’s
decision vacated the earlier tem
porary order restraining Alter from
working at National. At the same
time, however, Brenner enjoined

News briefs
MESFETs operate at high efficiencies

Schottky-barrier field-effect transistors, called MESFETs, have been devel
oped at RCA Princeton Laboratories, Princeton, N.J., with the highest re
ported efficiencies of any solid-state devices operating at 4 and 8 gigahertz.
Class-B amplifiers operated with power-added efficiencies of 68% at 4 GHz
and 41 % at 8 GHz. At the lower frequency, power output was 260 milliwatts
and gain was 11 decibels; at the higher frequency, the figures were 280
mW and 8 dB.
Gillette embarks on watch development

Integrated Display Systems Inc., Montgomeryville, Pa., a joint venture of
General Electric Co. and Solid State Scientific Inc., has signed a research
and development agreement with the Gillette Co., the safety-razor maker.
The agreement calls for IDSI to undertake R&D work on quartz modules for
digital watches. Solid State Scientific will supply integrated-circuit chips to
Integrated Display Systems. However, no marketing of a quartz digital
watch is proposed by Gillette at this time.
Monolithic Memories to introduce microcomputers

Monolithic Memories Inc., a Sunnyvale, Calif., memory-components manu
facturer, will offer a family of three microcomputers in its first venture out
side the components business. The company has set up a new division,
MMI/Systems, to handle the business and sell to OEMs. The first device,
now being delivered, is the System 300, which is software compatible
with Data General Corp.'s Nova minicomputers. The second, System 600,
is scheduled for delivery in volume in the fall. The third, System 100, is
scheduled for delivery next March.
Bendix underbids competitors by 50% for Omega flyoff

Bendix Corp.’s winning $382,000 bid in an Air Force three-way competitive
flyoff for Omega airborne navigation systems is regarded by industry and
military sources as reflecting the company’s need to pick up new Govern
ment communications business. The Bendix price is slightly more than half
the other winning bids of $729,000 by Dynell Electronics Corp, and the
$659,000 of Tracor Corp. The very-low-frequency Omega system is de
signed to provide an interim solution to worldwide military air transport navi
gation in the decade between the phase-out of Loran A and operation of the
Navstar satellite global position system in about 1987 [Electronics, Feb. 6,
p. 69], Up to 1,000 on-board Omega systems could be procured in July,
1976 for as much as $22 million, say Air Force officials.
New UMTA chief shy of electronics R&D

The new head of the Urban Mass Transportation Administration, Robert E.
Patricelli, says that the agency will steer away from advanced electronics
research and development in the future. “We shouldn’t be into high tech
nology. We have to concentrate on systems with near-term benefits,’’ he
explains. He wants the transportation agency to concentrate on improving
transit systems already in existence and to discontinue its efforts on such
projects as the Advanced Personal Rapid Transit System. [Electronics,
Feb.20,p.68].
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Twelve new reasons to
. use the Intel8080
microcomputer system.
NEW MCS-80™ SYSTEM COMPONENTS & DEVELOPMENT SYSTEM

CPU Group

CPU
Options

I/O

Peripherals

Development
System

Description

Part No.

Available

8080A

Now

8224

Now

8 bit CPU, 2 Msec cycle
Clock Generator

8228

Now

System Controller

8080A-1

Now

1.3 Msec cycle

8080A-2

Now

1.5 Msec cycle

M8080A

Now

2 Msec cycle (-55 to + 125°C)

8251

Now

Programmable
Communications Interface

Operates under program control in virtually all serial data
transmission protocols in use today, including IBM Bi-Sync.

8255

3rd Qtr.

Programmable
Peripheral Interface

Three 8-bit ports, software configurable for interface to
printers, keyboards, displays, motor drives, etc.

8253

4th Qtr.

Programmable
Interval Timer

Controls three active intervals with independent 16-bit counters
at DC to 3 MHz, counts binary or BCD.

8257

4th Qtr.

Programmable
DMA Controller

Provides four channels of priority DMA request logic for direct
access of peripherals & memories.

8259

4th Qtr.

Programmable
Interrupt Controller

Eight-level interrupt controller, priority algorithms can be
varied with software, expandable to 64 levels.

Intellec®
MDS-800

Now

Microcomputer
Development System

With the ICE-80 in-circuit emulator module the MDS-800
supports programming, prototyping and debugging in your
product’s own environment. Peripherals include diskette system,
CRT console, ROM simulator, universal PROM programmer,
high speed paper tape reader and punch, line printer and
teletypewriter.

Provides the functions most designs require, as well as central
logic and bus control.
*TTL & MOS clocks for system timing.
*Auxiliary timing functions and single level interrupt control.
*High current sinking capability to keep memory and I/O interfaces simple regardless of system size.

In December 1973 we started delivering 8080 Microprocessors and MCS-80™ Microcomputer Systems.
Since then the Intel® MCS-80 iamily has become the industry's most widely used microcomputer system.
The MCS-80 includes the 8080 CPU group (with major second sources now shipping), I/O &
peripheral circuits, 8K erasable PROMs, 16K ROMs, industry standard 4K RAMs, low power CMOS
RAMS, and the most complete software and development support available anywhere.
Now you have twelve new reasons to choose an Intel 8080 Microcomputer System. There are three
new CPU group circuits, three 8080A performance options, including those for higher speed and
extended temperature range, two programmable I/O circuits and three programmable peripherals.
To help minimize design and debug time we've just introduced the third generation Intellec® MDS
(microcomputer development system) with the unique ICE-80 (in-circuit-emulator). It lets you extend the
powerful hardware and software development and debug capabilities of the Intellec into your own proto
type and production systems.
For your free copy of the new 8080 system brochure or our Intellec MDS brochure write: Intel
Corporation, 3065 Bowers Ave., Santa Clara, Calif. 95051. For $5.00 we'll send you a copy of our new
228-page 8080 Microcomputer Systems Users Manual that includes complete hardware, software and
interfacing data for all 8080 systems.

w
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Microcomputers. First from the beginning.
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National and Alter from using any
unpublished Fairchild Isoplanar se
crets in the development and manu
facture of high-density bipolar
memory devices.
Charles Sporck, president at Na
tional, says he is in complete agree
ment with the decision. “We feel it
justifies our original position that
Alter should be allowed to work in
any product area he wishes,” he
says. “It’s a matter of principle. We
simply do not feel that any one can
be forced to work in one area and
not another. It’s a form of slavery.”
Defending his employment of Al
ter, Sporck says, “We look for com
petent people rather than people
with specific proprietary informa
tion.”
On the Fairchild side, company
patent attorney Alan MacPherson
says the issues involved in the case
include “unfair competition, breach
of confidential relationships, wrong
fully attempting to appropriate
trade secrets and confidential infor
mation, breach of contract, and in
ducing breach of contract.”
□

Computers

Xerox users
wait for word
If Xerox Corp.’s sudden July 21 an
nouncement about dropping out of
the mainframe business sent its
computer personnel into shock, the
news jolted its customers into ac
tion. Organized for years as a user
group called “Exchange,” these
Xerox customers know they have
big trouble. “We don’t have another
vendor to go to,” moans J.B.
McAlpin, chairman of Exchange
and chief of information systems at
Western Electric. Because much of
the XDS equipment was designed
with input from the group, and de
veloped for specific customer appli
cations, it cannot be easily replaced.
“Other suppliers can’t even come
close to the price,” confirms another
user.
The users wasted little time in try
ing to clarify where they stand in re
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Add-on makers gain for the present
Unnoticed amid the news of the Xerox closing, the subsequent jockeying of
rival mainframe and mini makers, and the anguished cries of Xerox users is
the situation of the makers of add-on equipment for Xerox mainframes. At
first glance, they might seem to be in for some rough sailing now that there
are no longer any new mainframes to add on to. But there is a positive side
after all, at least for the next few years, say the add-on makers.
Datum Inc., Anaheim, Calif., for example, recently developed a computer
that emulates the Sigma 5 and 7 computers and can be sold as a second
processor to give a system dual-processor capability. “The demise of Xerox
has changed our thinking quite a bit," says Allan Devault, director of mar
keting for Datum’s Computer Products division. “A number of problems
that we would have faced in trying to add to Xerox systems just go away—
such as would Xerox be in there with an add-on second processor of its
own? And also the problem of service—if our equipment were added to an
installed system, would the Xerox service organization pick it up?” Devault
admits that this is a one-time business opportunity and is not “something I
would bet a business on,” but even if it’s a mixed blessing, “it’s more on
the positive side."
Another add-on maker feels the same way. “In the short term, we feel
that there will be significant new business for us,” says Sam Edens, presi
dent of Telefile Computer Products Inc., Irvine, Calif. Telefile makes many
types of Xerox add-on equipment, including magnetic-disk drives, printers,
core memories, and data communications equipment. Although some
Xerox customers will use the occasion to drop the Xerox line with little justi
fication necessary to their own managements, some will keep the equip
ment. He says, one of the reasons being the Xerox CP-5 operating system,
which Edens says is “one of the most fantastic software packages ever de
veloped.”

lation to the “legal and moral com
mitment” that Xerox acknowledges
it owes to computer customers. Out
of face-to-face meetings lasting sev
eral days between Xerox manage
ment and the Exchange executive
board, a list of more than 100
“questions” was agreed upon and
given to the company for a written
response. Some users say these
questions are really “demands” that
must be met.
Critical areas. The most vital ones
deal with what the users feel are the
critical areas: quality of mainte
nance support for equipment, ser
vice, and spare parts. “The fact that
Xerox has said it will honor existing
agreements for seven years doesn’t
really have any meaning,” McAlpin
says. “What if their top service
people leave, for example, or spare
parts run out?” Although users ex
pected the written answers as soon
as last weekend, McAlpin says they
will be only a beginning for negotia
tions lasting for months, or perhaps
years.
“There’s a big difference between

a legal and a moral commitment,”
he says. “How does it apply to new
products which Xerox has promised
to develop for several of us, which
we are planning on, when the prom
ise is not in writing?”
What the users would most like,
they agree, is for a stable company
to acquire XDS intact and carry on
all obligations. “We’ll talk to any
prospective buyer anywhere,”
McAlpin says. “I’d say about 90% of
their products are excellent and
could be profitable,” another user
commented.
A Xerox spokesman confirms that
no layoffs have occurred at the com
puter operation and no top person
nel have been lost but is tight-lipped
about any other developments. It is
known that Xerox is making a max
imum effort to sell the entire subsid
iary, and speculation has touched
on many buyers, including mid-East
interests and several firms outside
the electronics industries. Xerox
won’t comment, except to note that
the company soon hopes to have
progress to report.
□
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The MP 12
Do-lt-Yburself Kit:

Just grab the pieces and run.
System building made easy. Here’s the easiest way
to cut the time and cost of computer system de
velopment. Start with the MP12 Microcomputer . . .
pick the peripheral interfaces you need . . . and
you’re in business. The 12-bit CPU has complete
processing, I/O, and memory capability built in.
Plug-in standard interfaces reduce design time.
Supporting software with the RTX12 Real-Time Op
erating System simplifies application program de
velopment. No matter what kind of system you’re
building — data communications, process or ma
chine control, data acquisition, point of sale —
pick up the MP12 Do-It-Yourself Kit. You’ll be up
and running faster than you ever thought possible.

Check these prices*. MP12 Processor with complete
supporting software package: $990
Paper Tape Reader and Punch Controller: $362
TTY Controller for ASR33: $198
Printer Controller, 300 or 600 LPM: $274
Asynchronous Communications Controller: $394
Digital Input Interface, 24 lines: $214
Digital Output Interface, 24 lines: $179
A/D Converter, 16 channel, 12 bit: $1024
D/A Converter, dual channel, 12 bit: $549
Magnetic Tape Controller, 9 track, IBM
compatible: $640
Tape Cassette Controller: $372
4K Data Memory: $665
’Quantity 100 U.S. Prices, F.O.B. Minneapolis.
Prices subject to change without notice.

FAI^mi=TEI& me.
COMPUTER SYSTEMS
5901 South County Road 18 • Minneapolis, MN 55436 • (612) 935-8811
SALES
OFFICES IN:

Boston
(617)969-5077
Chicago
(312)437-4116
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Dallas
(214)661-3155
Denver
(303)753-0631

Hawthorne, Ca.
(213)973-0484
New Jersey
(201)222-6250

San Jose
(408)246-8391
Minneapolis
(612)935-8811

HOME OF MP12

Hong Kong
K-331383
United Kingdom
Maidenhead 37321-4
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W OTHER 12-BIT DAC
EITHER COSTS MORE OR DOES LESS.
INTRODUCING THE AD563. $27.

First there were modules.
Then hybrids using up to
nine chips.

But now there’s the
AD563. A 12-bit DAC with
its own internal reference
in a 24-pin DIP containing
just three chips.
That’s right, three chips.
That’s all we needed,
thanks to our CMI (Com
pound Monolithic Integra
tion) construction which
uses a minimal amount of
bonding to give you the
highest reliability and the
lowest cost you can get in
any DAC with true 12-bit
resolution.

at +25°C of V4 LSB; and
monotonicity guaranteed
over the full temperature
range.

In addition, the AD563 is
TTL/DTL and CMOS com
patible and priced from
in
*
just$27
100’s.
AD563. A new level of
integration for 12-bit
DACs.
And it can only get better.

Analog Devices Semi
conductor. Components
for test and measurement
instruments and control
systems. Norwood,
Mass. 02062. U.S.A.

And along with that true
12-bit accuracy, you also
get: a maximum gain tem
perature coefficient of 10
ppm/°C, including the ref
erence; a maximum error

*U.S. price. Consult your local sales representative for the price in your area.
AUSTRALIA Parameters, Crow’s Nest, N.S.W. 2065, Tel: 43 65 77 / BELGIUM Klaasing Benelux, 2020 Antwerpen, Tel: 03 38 37 071 DENMARK 2750 Ballerup, Tel: 1-97 95 99 / FRANCE
94533 Rungis, CIDEX L 204, Tel: 686-79 05 / GERMANY Munich, Tel: 089/53 03 19 / ISRAEL STG Int’L, Tel Aviv, Tel: 53 45 9/ITALY DeMico, Milan, Tel: 65 31 31 / JAPANTokyo,
Tel: 03/26 36 82 6 / NETHERLANDS Klaasing Reuvers, Breda, Tel: 01600/48 45 7 / SWEDEN Komponentbolaget NAX AB, Bromma, Tel: 08/37 29 45 / SWITZERLANDMegex, 8902
Urdorf-Zurich, Tel: 01/98 41 71 / Consult Analog Devices U.S.A, for additional representatives.
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The
conservatives

Sorensen's new line of general pur
pose ac-to-dc power supplies conserve
money when you buy them, con
serve rack space when you mount
them, and conserve energy when you
operate them. Thirty-two models in
the new DCR-B series offer outputs
from 500 to 2800 watts at efficiencies
up to 85%.
Features include all silicon solid state
design, low output ripple, voltage and
current regulation, and remote pro
gramming capability in either voltage
or current modes. Using our D to A
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Programmer as an interface, DCR-B s
can be computer controlled, too.
Ask for our catalog from your nearest
Sorensen representative. It contains
complete specifications of over 80
power supplies for laboratory, indus
trial, and system applications.
Sorensen Company, a unit of
Raytheon, 676 Island Pond Road,
Manchester, N.H., U.S.A.

corensen

UPOWER SUPPLIES
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Central Export Office
Raytheon Company
Office of International Affairs
141 Spring St., Lexington, MA 02173
Telex: 92-3455
Cable: RAYTHEONEX
Tel: 617/862-6600
Continental European
Distribution
Sorensen AG
Hohlstrasse 608/610
8048 Zurich, Switzerland
Telex: 54498
Tel: 01/623400
Continental European Sales
Outlets
Austria

Robert G.W. Kuehnel
Anton Scharf-Gasse 4
A-1120 Wien 12
Tel: 222-83-63-53
Belgium

Avielec SA.
73 Av. Edmond Mesens
B-1040 Brussels,
Tel: 02/339600
Denmark

Aage Hempel Teknik A/S,
Havnegade 39,
1058 Copenhagen,
Tel: 01/126767
Finland

Into OY
Meritullinkatu 11
Helsinki, 10
Tel: 11123
France

Sadelec SA.
62, me des Mathurins
F-75008 Paris
Tel: 2655368/2661054
Germany

Nucletron-Vertriebs GmbH
Gartnerstrasse 60
D-8 Munich 50,
Tel: (0811) 146081
Greece

Spain

Electrónicas BOAR
Clara de Rey 24,1.°D
Madrid 2,
Tel: 4166448
Sweden

Sorensen AG
Kastanjevagen
S-13040 Djurhamn
Tel: 0766-51776
Switzerland

Sorensen AG
Hohlstrasse 608/610
8048, Zurich
Tel: 01/623400
Telex: 54498
United Kingdom
Best Products Ltd.
Ranelagh House
Felixstowe, Suffolk, 1P11 7HB,
England
Tel: 039-423154
Cable: BEST FELIXSTOWE
Australasia
japan

Kansai Electronics Co., Ltd.
8 Toganocho, Kita-ku
Osaka,
Tel: 06/312 1373
Cable: KELECO-Osaka
Kansai Electronics Co., Ltd.
24-17, Sendagaya, 4-Chome
Shibuya-ku
Tokyo,
Singapore

United Engineers (Singapore) Ltd.
P.O. Box 41
Singapore
Tel: 324161
Cable: UNITEERS SINGAPORE
Taiwan

MacKarl & Co.
25, Nanking E. Road, Sec. 3
Taipei
Tel: 525325-9
Telex: 21871
Cable: MACKARL
Okinawa

GimetLtd.
Papayanni St.
Athens 601,
Tel: 720-291/719-425

E. J. Griffith Div.
Getz Bros. &Co.
C.P.O. Box 150
Naha, Okinawa

Italy

Hong Kong

Elettronucleonica SpA,
Piazza de Angeli 7
Milano 20146,
Tel: 498251
Netherlands

Projecto Instrument Co. B.V.
Prinsengracht 530
Amsterdam,
Tel: 234342

Gilman & Co., Ltd.
77, Gloucester Road
Hong Kong
Tel: 5-279222
Telex: HX73358
Cable: GILMAN
Thailand

Neco A/S,
Box 81, Ovre Grorud Stanseveien 4,
Oslo, 9
Tel: 259310

Royal Trade Co., Ltd.
3519 Charlerm Loke Trade Ctr.
Rajdamri Road
Bangkok 5,
Tel: 526062,526
Telex: 2756
Cable: ROTAC, BANGKOK

Portugal

Fiji Islands

Norway

Equipamentos de Laboratorio Lda.
P.O. Box 1100
Lisbon 1,
Tel: 45561
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Karl Fleischmann
Lami Street, GPO Box 905
Suva, Fiji
Tel: 361983
Cable: KRF SUVA

Burma

Colombia

J.P. Maneckshaw
371 Barr Street
P.O. Box 725
Rangoon,
Cable: YEZDANCO

Radiocom Ltda.
Transversal 42B No. 20-85
Ap. Aereo 80181
Bogota, D.E.
Tel: 69 09 82

Australia

Mexico

Hawker Siddeley Electronics Ltd.
752 Pittwater Road
Brookvale, N.S.W. 2100,
Tel: 93-0221 (area code 02)
New Zealand

Distrimex, S.A.
Ap. Postal 60-506
Av. SanAntonio319
Mexico 18, D.F.
Tel: 516/06-42
Peru

Southern Communications Div.
W. Stevenson & Sons, Ltd.
137 Station Rd.
Otahuhu, Auckland, New Zealand
Tel: OH 67,270- OH 66,176

Femando Ezeta B.
Av. Petit Thouars 4719
Casilla 3061
Lima,

Africa

Electronics of Puerto Rico
Box 6412—Loiza Station
Santurce,
Tel: 765-8831

Republic of So. Africa

Aerosignals Pty. Ltd.
62 Marshall Street
Marshalltown, Johannesburg,
Tel: 836-6828/9
Cable: AEROSIGNAL
Telex: 43-0209SA
Nigeria

Beacon Industrial Services Ltd.
1 Akarabata Street
P.O. Box 173
Ile-Ife,
Tel: 2193
Cable: BEACON

South and Central America
Argentina

Puerto Rico

Venezuela

Telcon Cientifica C.A.
Apartado de Correos 60013
Caracas,
Tel: 35.70.66
Middle East
Lebanon

Constantin E. Macridis
Clemencean Center
Clemencean Street
Beirut,
Tel: 220846
Iran

Rayo Electronica s.r.l.
Belgrano 990
Buenos Aires,
Tel: 38-1779
Brazil

Parvahan Co. Ltd.
P.O.Box 11-1598
Tehran, Iran
Tel: 631162-637847
Cable: COMPARVAHAN

Chile

•JPOWER SUPPLIES

Politec
Importacao e Comercio Ltda.
Rua Correa de Lemos, 309
Sao Paulo CEP 04140,
Tel: 275-3943

D.I.N.
Distribution de Instrum entos
Industriales
Casilla 6055, Av. Vicuna MacKenna
204,
Santiago,
Tel: 222567

coreasen
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By the time the office copy of
ELECTRONICS gets to you, there’s
nothing left of page 7. It happens.
Too often.
How often has ELECTRONICS
wound up on your desk dog-eared
and abused, with articles clipped out
and ripped out? Or days, even
weeks late?
How often has ELECTRONICS

never even made it to your desk?

You should be getting your copy
of ELECTRONICS right off the press.
You need it. Because it's important
to stay on top of what's happening
in your field. And ELECTRONICS is
on top. ELECTRONICS /s the Source.
It's packed with up-to-date info,
the breaking news of the electronic
industries in the U.S. and worldwide.

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

Electronics Ka

IS THE SOURCE, limi

JaPai
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The most
accurate word
in function generators
is XCG.
When we intro
duced the first of the 180
Series last month, we
said we hadn't told you
everything. What we
didn't tell you about is XCG.

attenuation, you get ultra
clean signals down to — 50dB.
The only way you can come
close to this performance is to
buy the Model 180, which
gives you everything but
XCG for only $275.

Now it can be told
[or XCG revealed]
XCG stands for xtal
controlled-generator —
which stands for a degree of
accuracy never before found
in any function generator. In
both the Models 181 and 183,
generator output is locked to a
crystal at up to 25 discrete
points on the frequency dial.
This means they will produce
waveform frequencies with
synthesizer accuracy of 0.01%
of dial setting. When you dial
a frequency, you know it's
precise, and you don't need a
counter to prove it.

The Model 183 5 MHz XCG/
Sweep Generator $695

More
180s
from
Wavetek.

The Model 181 XCG/Sweep
Generator $495
Besides being the most
accurate function generator
ever the 181 is also a full
sweeper—from 0.1 Hz to
2 MHz, with internal 1000 to 1
sweep. It provides sine, square
and triangle wave outputs
(20V output p-p), as well as de
voltage, de offset, and separate
TTL output. And with full

As you can see, the
Model 1 83 is a couple of
hundred bucks more than
the 181. Here's what that
buys you: The 183 has a top
frequency of 5 MHz and
provides continuous, trig
gered, and gated operation.
For precise adjustment of con
tinuous sweep, there's a con
trol to individually set start
and stop points. There's also a
variable symmetry control
and another for amplitude —
down to —60 dB. All of this,
plus XCG, add up to the most
versatile and accurate func
tion generator ever produced

Our Conclusion

Way’ek

Now that you know
something about the Wavetek
180s, you'll want to know
more. So for complete specs
or demonstration, just contact
Wavetek, P.O. Box 651, San
Diego, CA 92112. Or call
(714) 279-2200.
Circle 164 on reader seo ce card

Six of the best reasons for buying
Data General computer systems.
If a computer system can’t do a good
job of file handling, chances are it won’t
do your job well either.
So we give you a lot of good ways to
handle your files.
We offer six different disc subsystems.
From 0.3 to 360 megabytes in size; with
transfer rates from 30K to 800K bytes
per second; and prices from $2,900 to
$110,000. So you can pick out the ones
that work the way you work.
And we fully support all our disc
drives with our systems software. With
RDOS and MRDOS for example, you
can keep your high-use data on fast access
discs, and data you need less on slower
discs. With INFOS, you can logically
partition a file across different physical
media to get the most efficient use of your
system peripherals.
All our operating systems treat all

our peripherals like files. Which makes
our files device independent. And a lot
easier for you to use.
And because all our operating systems
share the same file structure, you can
maintain and operate your files with any
of our languages: FORTRAN, BASIC,
ALGOL, RPGII, MACRO assembler.
And you can use any combination of
disc drives. So you can manage files from
one to one billion bytes and match your
file handling to your application.
Yet with all the flexibility we give you,
we don’t demand a lot in return. You can get
an Eclipse S/200 system with 48 K bytes
of core and a 10 megabyte disc file for
under $30,000. (quantity one, list price.)
Write for more information.
You may end up buying our com
puter systems because of the way
we handle your files.

DataGeneral
Data General,Route 9, Southboro, Mass. 01772 (617) 485-9100. Data General (Canada) Ltd., Ontario,
DataGeneral Europe,! 5Rue Le Sueur, Pans 751 16, France. Data General Australia, Melbourne (03) 82-1 361 /Sydney (02) 908-1 366.
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Washington newsletter

AT&T-lran pact
portends further
trade boosts

American Telephone & Telegraph Co. has entered the world commu
nications market with its agreement with Iran to plan and engineer “an
integrated national telecommunications system” for that country’s
needs over “the next 10 to 20 years.” “We may be able to bid on some
equipment when it gets to the hardware stage in several years,” admitted
an AT&T spokesman. Dollar value of the service contract is still being

negotiated between Iran and AT&T and the USAF Electronic Systems
division, Hanscom AFB, Mass., the official U.S. contracting agency un
der the Foreign Military Sales Agreement.
“AT&T most likely will use its own technical standards,” said one in
dustry official of the Iranian program, “and that should certainly pro
vide export opportunities for the U.S. More so, certainly, than if Sie
mens designed it.” Goal of the planning is development of a fully
integrated system to be implemented by 1983. That Iran expects for
eign producers to establish telecommunications manufacturing facil
ities there is expressed in the nation’s policy to develop “modern tech
nological capability and increased manufacture of communications
equipment in Iran under the direction of the Iran Electronics Indus
tries.”

The companies involved aren’t talking, but industry sources say three
Contest narrows firms remain in serious contention for a U.S. Postal Service contract—
for Postal Service to be awarded at the end of this month—for a prototype “small parcels
and rolls sorter.” They are the Garland division of E-Systems Inc., of
prototype award Dallas, Fairchild Space and Electronics Co., of Germantown, Md., and
Rohr Plessey Inc., of Rockville, Md. Earlier this year, Emerson Elec
tric, Boeing Computer Systems, and FMC Corp, were said to be out of
the running, but the Post Office says all six are technically qualified.
At stake is a potential $200 million production order for a mini
computer-controlled, fully-automatic sorter for major post offices. The
winner of the prototype award will operate the prototype for 30 months
before the Postal Service makes a production decision.
Possibly three prototype contracts for an off-the-shelf automatic vehicle
identification
and location system for big-city transit systems will be
Contracts for UMTA
signed early next year, says an official of the Urban Mass Trans
vehicle-ID system portation Administration. At least seven companies are expected to
expected next year submit bids by Oct. 14, the deadline for proposals. Winners of the pro
totype awards, to be let through the Department of Transportation, will
install their systems, including general-purpose computers and CRT dis
plays, on part of a bus system in Philadelphia for a 90-day competitive
shakedown test. The winner of that contest, says the UMTA official,

will get a contract worth about $3 million to equip 200 buses and 25bus-related service vehicles for a one-year test in the Los Angeles area.
Industry sources expect that a successful prototype trial will result in
follow-on orders from urban mass transit and police departments.
Bidders for the initial prototype contracts will include Fairchild
Space and Electronics Co., RCA Corp., Westinghouse Electric, Hoff
man Electronics, Boeing Computer Systems, Teledyne, and CubicWestern Data Corp.
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Washington commentary
Making cable TV pay
In the long dispute between television broad
casters and cable TV interests, some of the reali
ties and the means to resolve them—and thereby
open a long promising entertainment market—
were detailed recently by Donald I. Baker just
before he left the Justice Department, where he
was deputy assistant attorney general for anti
trust, to teach law. Baker’s observations were
made before the Senate judiciary subcommittee
on antitrust and monopoly, which is considering
updating the Communications Act of 1934, and
are summarized below.
—Ray Connolly
To the broadcast industry, or at least some of it,
cable television, generally, and pay cable pro
graming in particular, represent two of the ma
jor competitive issues with which the Federal
Communications Commission has been grap
pling for the past decade or more. The question
of how best to integrate a new technological de
velopment into a market environment domi
nated by established regulated firms has gener
ated a great deal of emotion. . . .
Industry images
To the broadcast industry . . . CATV repre
sents what has been alternatively described as
“the devil incarnate” or, even more flamboy
antly, “a piranha tearing at the flesh of broad
casting.” And the cable industry’s counter
charges are no less imaginative. Cable industry
advocates portray the TV broadcast industry as
immensely rich, profiting from public fran
chises assured them by a “captured” FCC. . . .
Cable, on the other hand, is portrayed as a me
dium of abundance which will provide a wide
variety of new and innovative program choices.
Objective realities, of course, differ quite a bit
from [this] rhetoric. . .
While the Justice Department is often seen as
“pro-cable” by both the cable industry and the
broadcast industry, it would be more accurate
to view our position as being in favor of afford
ing CATV the opportunity to develop, and not
that the Government should necessarily make
any commitment to guaranteeing cable a cer
tain future.
The FCC has proceeded more or less on an ad
hoc basis to erect barriers to cable services,
largely on the basis of the speculative fears of
the broadcast TV industry. Rules were adopted,
for example, that essentially said that the only
way a cable system could import distant signals
was to prove that no one would , watch them.
The stated purpose of this regulation was to
protect the audience available to local stations
50

which, of course, earn the bulk of their reve
nues by importing distant signals from network
switching centers in New York.
In view of the breadth of the Fee’s cable
regulations, and their competitive and social
implications, a number of people have called
for a congressional solution to the matter and,
indeed, a number of alternative courses of ac
tion are available to Congress.
Congressional options

One alternative, of course, is to do nothing. A
similar result could be obtained by ratifying the
status quo through legislation. The FCC staff, I
understand, is drafting legislation which, if
enacted, seems likely to do just that.
Another alternative would be simply to de
regulate CATV altogether. Such an alternative is
not quite so radical a concept as it might seem
at first. The case for detailed CATV regulation
... is presently not that compelling. The oftrepeated concern that cable growth could im
peril the continued viability of broadcasters
serving sparsely populated rural areas seems on
closer examination to be less than convincing.
Assuming, however, that complete deregula
tion is not [practical], then the question arises:
what kind of legislation would be desirable?
A first requirement of such legislation would
be that it reflect a policy of providing competi
tive opportunity along the Unes I discussed.
... A second major consideration is . . . the
plain fact that CATV as presently provided is a
capital-intensive industry. Common sense dic
tates that capital-intensive industries require a
certain degree of stability and profit incentives
in order to develop. Delegations of broadly
worded power to the FCC or the imposition by
Congress of extraordinary capacity and extra
service demands far in advance of conceivable
marketplace demands would serve as deter
rents to investment.. . .
A third and related major consideration is
that any legislation proposed should be a whole
unto itself and specify clearly who is to do what
as well as who can do what. A fourth major
consideration which the department believes is
essential is that any legislation endeavor to deal
with existing as well as future competitive and
regulatory difficulties. Should cable eventually
develop into the dominant media, the FCC
could be given adequate regulatory powers lim
ited to the public interest problems actually ex
perienced. However, an infant industry should
not be fettered with chains designed to handle
a giant.
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TheHarris Report.

New sems ofgeneric PROMsa family affair.
Stand alone PROM designs are now a
thing of the past. Now the diverse
requirements for density, modularity and
performance within a system can be
satisfied with Harris’ new family of PROMs
featuring generic characteristics.
This generic concept of PROMs offers
many unique advantages. For instance,
each device within the series will feature
identical DC electrical specifications plus
common programming requirements,
permitting easy use of other family
elements. So learning is just once per
family.
In addition, these PROMs have fast
programming speeds. Equivalent I/O

Device #
HM-7602
(open coll.)
HM-7603
(three-state)

No. of Organi
zation
Bits

Max.
Access
No. of
Time*
Pins comm./mil. Availability

256

32x8

16

40/50ns

August

HM-7610
(open coll.)
1024
HM-7611
(three-state)

256x4

16

60/75ns

instock

HM-7620
(open coll.)
2048
HM-7621
(three-state)

512x4

16

70/85ns

in stock

HM-7640
(open coll.) 4096
HM-7641
(three-state)

512x8

24

70/85ns

August

HM-7642
(open coll.)
4096 1024x4
HM-7643
(three-state)

18

70/85ns

January '76

HM-7644
4096 1024x4
(active pullup)

16

70/85ns

January '76

*Access time guaranteed over full temperature and voltage range.
I ndustrial (TA = 0° C to 70° C, Vcc ± 5%)
Mi I itary (TA = -55° C to 125° C, Vcc ±10%)

characteristics for easy upgrading. Faster
access time, guaranteed over temperature
and voltage. Improved testability.
Right now, the first two PROM devices
are in volume production. The 256 x 4
organization (IK) and the 512 x 4 (2K).
Other PROM devices will be available in
the months ahead (see table).
So instead of settling for PROMs with
unique performance capability and
diverse programming requirements, get
the new Harris generic family of PROMs.
Lower your system costs and make your
life easier.
For details see your Harris distributor
or representative.
Important features of Harris’new generic
family ofPROMs.

• Simple, high speed programming
procedure (Typically less than 1 second
per thousand bits).
• Inputs and outputs TTL compatible;
Low input current: 400 qA logic “O’’
40qA logic “1” Full output drive: 15 mA
sink, 2 mA source.
• Fast access time—guaranteed over
voltage and temperature (see table).
• Expandable—three-state or open
collector—“wired-or” outputs with
chip select.
® Industry standard pin-out.

HARRIS
SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

P.O. Box 883, Melbourne, Florida 32901 (305) 724-7412

EUROPEAN HEADQUARTERS: AUSTRIA: Kontron GMBH, Vienna, 945-646 BELGIUM: Harris Semiconductor, Inc., Brussels, (02) 428 36 02
INTERNATIONAL REPRESENTATIVES: BELGIUM: BeteaSprl., Brussels, (02) 649 99 00 DENMARK: Ditz Schweitzer A-S, Glostrup, (02)45 30 44
FINLAND: Finn Metric OY,Tapióla, 460 844 FRANCE: Spetelec, Rungis Principal, 686 5665 GERMANY: Kontron Elektronik GMBH, Eching bei
Munchen, 08165/771 ISRAEL: MRBD, Ramat-Gan, 738701/728076 ITALY: Erie ElettronicaSPA., Milano 6884833/4/5 NETHERLANDS: Techmation
N.V., Amsterdam, (20) 456955 NORWAY: NERA A/S, Oslo, 46 19 50 SPAIN & PORTUGAL: Instrumentos Electrónicos de Precision, Madrid, 2741007
SWEDEN: AB Elektroflex, Sundbyberg (08) 289290 SWITZERLAND: Stolz A.G., Mutschellen, (057) 54655 UNITED KINGDOM &
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SIEMENS

Repair shops and construction sites,
chemical plants and cement mills,
electroplating shops, abattoirs,
canteens and laundries - they all
have one thing in common: switches
and buttons for operating electronic
controls are constantly exposed to
moisture, dirt, dust and chemically
aggressive atmospheres which make
heavy demands on service life and
reliability.

Piezoelectric devices have helped
to provide a simple, safe and
rational solution to this problem, in
the form of non-wear pushbuttons
which are insensitive to moisture,
have no moving parts or mechanical
contacts, and hence eliminate
explosion hazards. Undesired
operation due to inadvertent brushing
with the fingers is ruled out.

Piezoelectric devices convert
pressure pulses directly into voltage
pulses for control electronics. In this
way, integrated circuits can be driven
directly or via simple matching
transistor circuits.

Thus, with the aid of newly developed
piezoceramic materials, the longknown phenomenon of piezoelectri
city has been turned to good account
for industrial electronics.

Piezoelectric devices for pushbuttons
from Siemens
Circle 165 on reader service card
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THICK FILM CARBON
moulded resistors

IBT
RIBBED SHOULDER
LEADS

MOULDED JACKET

THICK FILM CARBON
RESISTANCE ELEMENT

COPPER LEADS
COATED WITH
TIN-LEAD ALLOY

INTERNAL HEAT SINK
COLOUR CODE BANDS

•

Moulded jacket up to 5O°/o thicker for superior moisture and mechanical protection

•

Thick film carbon resistance element for optimum high frequency characteristics

•

Ribbed shoulder leads for security in jacket

•

Copper leads coated with tin-lead alloy for excellent solderability

•

Internal heat sink for lower operating temperatures

•

Colour code bands impervious to solvents and high temperatures

IBT 1/4 - 1/4 W, MIL-R-11 Approved RC07, TC = 250 ppm/°C
IBT 1/2 - 1/2 W, MIL-R-11 Style RC20
IBT 1
- 1 W,
MIL-R-11 Style RC30
If you want quality components contact us, today.

ARE OUR EXPORT AGENTS

LESA

NEOHM

SEIMART COMPONENTI
Via Torino 177 - 10040 LEINI’ (TORINO) ITALY - Tel. (011) 9989553/9989664 - Telex: 37597
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® Trademark of SEIMART s.p.a.

International newsletter
Philips hopes new
BBD will recapture

its market lead

The inventor of the bucket-brigade device is about ready to introduce a
BBD it is relying on to regain its superiority in the market. The Philips
Elcoma division in the Netherlands says its new device, the TDA 1022
has a longer delay range, longer dynamic range, and less than half the
attenuation of other available BBDs. The high performance is achieved

by combining a refined complementary-MOS technology with a con
trolled local-oxidation process, says G.J. Koopmans, product manager.
The device will sell in volume for about $4.
Elcoma claims the TDA 1022, which contains 512 stages, can delay
signals from 51.2 milliseconds to 0.512 ms—a delay time not yet
achieved by other BBDs; the dynamic range is typically 2.5 volts rms for
the input voltage, in contrast to a maximum 2 V for the best competi
tors, and typical attenuation is 3.5 decibels, compared with 8.5 dB for
the best competitive devices. This low attenuation is handy when cas
cading BBDs to obtain long delay times. The TDA 1022 can be used
with clock frequencies from 5 to 500 kilohertz over an ambient tempera
ture range of -20°C to + 55°C.

Future looks grim
for IC makers
in United Kingdom

Uncertainty grips integrated-circuit manufacturers in the United King
dom these days as they try to chart their marketing courses. The grim
prospects result from a lag in the economy in Britain behind the rest of
the world, says one marketing executive, who is “beginning to see the

signs of a pickup in Europe,” but “I don’t see a recovery in the UK for
another 12 months.” Another executive says that even the “second half
of ’75 is difficult to forecast,” although, overall, the “tough market”
probably won’t be as bad as the 1971 dip.
Worries are fueled, for one thing, by a fall-off in telephone usage
and new-equipment installations caused by price increases. And the
British Post Office which has announced a whopping $42 million tele
communications deficit, is understood to be talking with equipment
suppliers about stretching out delivery programs for new exchange
equipment. In addition, manufacturers’ deliveries of color-television
sets, another economic barometer, have plummeted since the govern
ment slapped a 25% value-added tax on luxury goods in April.

NEC’s GaAsP light
meter surpasses
silicon performance

A gallium-arsenide-phosphide light meter that Nippon Electric Co. has
developed for cameras is highly sensitive and has a linear response
over an illumination change of six orders of magnitude. The large band
gap of GaAsP eliminates all responses to infrared radiation, to which
competitive silicon devices have maximum intrinsic sensitivity. Most

silicon cells have blue filters to eliminate this response, but spurious re
sponses can make for large errors. The price of new device is set in ne
gotiations with camera manufacturers, but NEC says it will be lower
than for a silicon device with an infrared-elimination filter. The com
pany hopes to sell 500,000 units by March 30, 1976, and 215 million
units during its next fiscal year. The reason for both high sensitivity and
for large dynamic range of the new device is low dark current, typically
several tenths of a picoampere, which is one to two orders of magni
tude lower than it is for silicon devices.
Electronics/August 21, 1975

55

International newsletter
Spain expected to

adopt PAL TV norm
in Italy’s wake

Now that Italy has officially decided to use the PAL color-televisiontransmission norm—after years of political debate in that countryWest Germany’s AEG-Telefunken, developer of the system, says pros
pects are good for Spain also to come into the PAL fold. Spain is one of
Europe’s last holdouts in choosing between the French-developed Secam and the PAL systems. “Italy’s decision for PAL is certain to in
fluence that choice,” says a Telefunken spokesman at company head
quarters in Frankfurt. Large-scale PAL test tramissions have been
conducted in Spain for some time. In Italy, the 30th country to adopt
the PAL norm, the German firm predicts the Rome government’s com
mitment to PAL will help that country’s television industry, long stymied
by the debate.

Hall effect used
in ITT’s automatic

UK phone exchanges

Argentine threats

cause Siemens to
withdraw Germans

ITT’s Standard Telecommunication Laboratories apparently has turned
to the Hall effect in the design of new electronic relays for the low-cost
version of the TXE-4 automatic telephone exchanges it is developing
for the British Post Office. Largely because they have no moving parts,
the new relays should be cheaper, lighter, and smaller than the BPO’s
venerable 3000-series electromechanical relays they’re to replace. STL
is guarding details but it is understood that ITT is planning to apply the
design principles in other markets and applications. The Hall effect
makes a semiconducting material act as an electronic switch when it is
perpendicularly biased by current and a magnetic field. STL is believed
to be using germanium coupled with a small coil for its devices, which
act as detectors in the relay. Also in the relay are reeds and a 1-bit
Boolean processor.

Concerned over the continuing harassment of its employees in politi
cally restive Argentina, Siemens AG has decided to withdraw all its
German personnel from plants it operates in that South American re
public. Involved in the action are about 25 technicians, engineers, and
managers with their family members for a total of about 50 people. A
Siemens spokesman at the headquarters in Munich says the reason for
the withdrawal is “the threats to which we have long been exposed in
that country.” Only last month a top Siemens director was kidnapped
by a leftist underground organization in Argentina, but was released
again after the company paid a reported $2 million ransom. Siemens,
which maintains plants for communications systems and other electrical/electronics equipment in Argentina, is determined, however, to con
tinue manufacturing operations in that country with native managers.

Lloyds bank to add

two IBM 370-168s
to central system

While some banks are networking their data-processing functions into
regional centers, Lloyds Bank in England is consolidating its two cen
ters into one London site with $26 million worth of additional IBM
computer equipment. The new order includes two System/370-168s for
branch-accounting operations and seven 3890 document processors to
process some 300 million checks a year. When the physically secure
center opens in about two year, it will include a total of four 370-168s
and two 370-158s, to be configured into two parallel processing systems.
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Centralized
Television Measurements

/MW
During their manufacture these TVreceiver chassis are aligned using RF
signals generated by a Rohde & Schwarz
test assembly located in a central trans
mitting room. The signals are distri
buted over cable networks to the
antenna sockets on the production line.
No intermediate amplifiers are used
to ensure that work does not have to be
interrupted for maintenance. The distri
bution networks are broadband and
cover all frequencies of TV Bands I
through V.

international specifications, and the
equipment is suitable for NTSC, PAL or
SECAM colour TV. The normal trans
mitter power of 0.5 W can be increased
in Bands l/lll and IV/V by adding
amplifiers. Modulation of the standard
IF's with VF and AF signals in the
vision/sound modulator and conversion
to the selected channel in the trans
mitter unit are performed with crystal
accuracy; the channel can be altered by
exchanging the oscillator crystal and
tuning the selective circuits.

For each channel that is used, the test
system has a TV Channel Signal
Generator SBTF made up of a vision/
sound modulator and a transmitter
unit. The set can handle Standards B, G,
D, I, K, K1, L or M, all transmission
parameters come up to national and

Besides laboratory and production
applications, the SBTF can be used for
the actual transmission of TV
programs in mobile stations (outside
broadcasting, traffic monitoring).

Rohde & Schwarz has on hand a
complete line of equipment for VIT

techniques and TV broadcasting in
accordance with ITU, EBU, CCIR, OIRT,
ARD and FTZ specifications.
Ask Rohde & Schwarz
for the brochure
>TV Test Equipment!

ROHDE & SCHWARZ
8000 München 80
Mühldorfstraße 15
West Germany
Tel. (089) *4129-1
Telex 523703
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Distributors in: Argentina, Australia, Austria, Belgium, Brazil, Canada, Chile, Columbia,
CSSR, Cyprus, Denmark, Ecuador, Ethiopia, Finland, France, Ghana, Greece, Hongkong,
Hungary, Iceland, India, Indonesia, Iran, Ireland, Italy, Japan, Kenya, Mexico, Netherlands,
New Zealand, Norway, Pakistan, Peru, Portugal, South Africa, Spain, Sweden, Switzerland,
Thailand, Turkey, United Kingdom, Uruguay, U.S.A., Venezuela a.o.
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The logical choice for
logic circuitry
Compact performance at 50,120 and 150 MHz
Just as circuits and systems get
smaller and faster, so too do our
oscilloscopes.
The 50 MHz model PM 3240,
for example, weighs in at a mere
8.4 kg. And because it’s used as
much outside the laboratory as in,
we’ve given it a logical front panel
layout where every control falls
naturally to hand. The PM 3240
has also been designed to operate
from almost any supply, including
DC, to have a bright 8 x 10 cm
display and good circuit access for
short service down-times on the
oscilloscope itself.
Moving up to 120 MHz

For higher bandwidth applications
the 120 MHz model PM 3260 is
available. This 9 kg light instrument
therefore keeps you well ahead of
Schottky TTL speeds and at the
same time goes on triggering to
over 200 MHz to meet the great
majority of ECL applications.
Like the 50 MHz model, the
PM 3260 includes layout features

PM 3240 : 50 MHz/5 mV; 8.4 kg;
bright 8 x 10 cm display.

Multiplying at 100 MHz

The PM 3265 extends all the
previous benefits to a bandwidth of
150 MHz and also adds the unique,
built-in 100 MHz analog multiplying
facility. Only with this instrument
can you therefore make transient
power and dynamic phase
measurements on high-speed
components and circuitry.
Moreover this facility, like the rest
of the instrument, is extremely easy
to use. You simply push the ’Ax B’
button to obtain the product which
can also be displayed together with
the B input signal.
All three oscilloscopes make wide
use of monolithic IC’s in order to
reduce weight and the number of
adjustment points.

such as clear separation of the
main and delayed time bases as
well as operation from DC plus 100
to 240 V supplies having
frequencies from 46 to 440 Hz.

PM 3260 : 120 MHz/5 mV; 9.0 kg;
ergonomic layout*; wide choice of
line supplies*.

A family of compacts

These three compact instruments
thus meet the needs of designers
and users - at 50,120 and 150 MHz and meet them with a number of
significant and unique benefits.
Find out more by writing to :
Philips Industries, Test and
Measuring Instruments Department,
Eindhoven, The Netherlands.

PM 3265 ; 150 MHz/5 mV; unique
100 MHz analog multiplier; 9.5 kg.

(* features common to all models)

PHILIPS
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Significant developments in technology and business

Plessey aims
power MESFETs
at S and X bands
Production nears for devices

as replacements for TWTs
in phased-array radar and

satellite communications
Gallium-arsenide power metal-onsilicon field-effect transistors are
about ready to challenge traveling
wave tubes at frequencies in S
through X bands. Their developers
at Plessey’s Allen Clark Research
Centre claim that the device will be
more compact, provide more effi
ciency, and use simpler power sup
plies than twts. These character
istics of the transistors, which are
called mesfets and are easy to
make, will be particularly attractive
in such applications as satellite com
munications and phased-array ra
dar. The typical 1-watt power re
quirement appears to be about right
for satellite systems, which need ef
ficient transmitters.
Experimental mesfets, essen
tially FETs with reversed-bias
Schottky barriers on the metalized
gates, have already switched 0.5-w
lasers for fiber-optic communi
cations. Plessey has fabricated two
designs that put out more than 1 W
of power at 3 gigahertz in the S
band with gain greater than 8 deci
bels. Power-added efficiency, which
is a measure of the device’s capabil
ity to convert de power into rfpower output, is 30%.
Plessey plans to begin commer
cially producing the devices soon.
James A. Turner, the researchgroup leader, says that devices are
soon expected to reach 5 gigahertz,
but that comparable performance
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from 8 to 12 gigahertz in the X band
is “within reach.” However, the
MESFETS are unlikely to challenge
TWTS in the region beyond X band.
The designs are to be described next
month at the Microwave ‘75 show in
Hamburg, West Germany.
Fabrication. Conventional pho
tolithographic processes are used to
make MESFETS. Unlike the multiple
diffusion needed for bipolar devices,
MESFETs are made by a relatively
easy three-step process of photore
sist and etching. Turner explains
that these steps come after the GaAs
epitaxial layer is grown to make oh
mic source and drain contacts, to
make the mesa pattern and get rid
of unwanted GaAs, and to metalize
the gates.
The biggest barrier to commercial
production may be to choose the
better of the two designs. One has
interdigitated source and drain fin
gers separated by a meander gate,
and the other is a closed-cell struc
ture with diamond-shape drain
areas. Although the diamond design
is performing slightly better, both

designs enable shrinking the ge
ometries to get the higher fre
quencies, retaining the gate length
needed, and resolving the heat-sink
ing problem, Turner says.
Meandering. The meander-gate
FET gets its name from the metal
ized gate of fingers that “meanders”
across the gallium arsenide several
times to create a four-stripe gate
over each of the four cells. Turner
explains that a power FET needs a
long gate to compensate for the
mere 1-micrometer width of the
gate and to provide for heat dissipa
tion. The source fingers form part of
a completely surrounding source
metalization on the chip to provide
a common low-impedance connec
tion. Turner says, “the higher the de
power that goes into the device, the
more rf power comes out.”
To make the meander-gate FET,
four identical cells, interconnected
by bonding, are made in a thin sul
phur-doped n-type epitaxial GaAs
layer grown on a buffer layer of
high-resistivity material on a semi
insulating substrate. The source and

Making MESFETs. Conventional photolithographic techniques are used to make the mean
der-gate FET (left) and diamond-gate FET (right).
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drain contacts are of indium, germa
nium, and gold, while aluminum is
used for the Schottky-barrier gate.
The diamond-gate fet is made
much the same way, except that its
six cells with diamond-shaped gate-

channel walls are produced after the
etching process. The devices will
need special packages, however, be
cause conventional bipolar power
packages don’t provide enough
heat-sinking.
□

Great Britain

SAW technology boosts oscillators
above 1 GHz and yields fm signals
The fundamental frequencies put
out by conventional bulk-crystal os
cillators depend on crystal bulk.
However, they are normally limited
to fundamental frequencies of about
25 megahertz because bulk crystal is
too difficult to process to generate
higher frequencies. Now, though,
Marconi Research Laboratories is
using only the surface of the bulk
crystal by applying surface-acousticwave (SAW) delay lines on quartz
crystal substrates. The resulting
compact, rugged oscillator has a 1gigahertz fundamental frequency,
and frequencies of 1.2 GHz and even
higher seem only slightly beyond
the horizon.
Achieving the new maximum fre
quencies enables Marconi to offer
SAW-based oscillators to military
and civilian customers for a variety
of communications and trans
mission applications from 20 mega
hertz into microwave frequencies.
And, by applying modulating volt
ages, “you can get fm signals out of
it. This opens up a big field in mobile-type communications,” points
out Dennis W.G. Byatt, head of the
materials-applications group.
Rugged. Because of their rugged
ness and high spectral purity at the
high fundamental frequencies, the
devices, Marconi expects, will be
used in applications normally de
nied bulk-crystal units. Although
production can be tricky, the de
vices should be cheaper and smaller
because of fewer active multiplying
and phase-lock-loop circuits. For ex
ample, the company says they can
be used as low-noise, phase-locked
oscillators. And a unit designed for
a wide tuning range has achieved
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noise levels of only -150 decibels at
25 kilohertz from a 20-megahertz
carrier.
The concept has several advan
tages, Steven C. Gratze, head of the
lab’s microwave and acoustics sec
tion, points out. Because acoustic
waves travel slower, “you can get a
lot of delay in a small space, com
pared with an electromagnetic delay
line,” he says. The delays them
selves are defined by the photoetch
pattern of the interdigitated fingers,
which makes the oscillators ame
nable to batch processing by means
of well-known semiconductor tech
nology, he continues.
In the oscillators, a SAW delay line
containing thin-film interdigitatedfinger transducers generates the os
cillations on the crystal substrate,
which are then amplified. The SAW
delay line forms a selective feedback
loop for the amplifiers. With greater
than unity gain around the loop, it
oscillates when the phase transfer
around the loop is a multiple of 2 II.
Typically, the SAW crystals fit into
either a TO-5 or TO-8 package,
which with associated amplifier and
buffering circuitry, is mounted on a

small printed-circuit board of about
10 square centimeters.
The structure is inherently fre
quency-selective. “The bandwidth
approximately equals the number of
finger pairs,” Gratze notes. And, it
fixes itself on the correct frequency
because of the many finger pairs in
the transducers.
Drawbacks. However, manufac
turing the oscillators won’t be all
gravy. Gratze says, for one thing,
the tight tolerances can stretch
photoetch techniques. Whereas bulk
quartz crystals get thinner as fre
quencies are increased, the inter
digitated SAW pattern diminishes.
Thus, the finger width of 2.5 mi
crometers in a 300-MHz oscillator
shrink to 0.8 ^m in a 1-GHz device,
he says. There would be “funda
mental problems” in going up to
2- to 3-ghz devices, but a 1-GHz os
cillator could be “trebled up” by
conventional multiplication cir
cuitry to make a 3-ghz unit, Gratze
notes.
Another problem to be worked on
is aging, or deterioration of stability.
Standard high-frequency-overtone
bulk-crystal oscillators normally
lose about six parts per million an
nually in stability. The saw oscilla
tors, however, lose about 20 ppm, a
reasonable figure, but one Marconi
believes can be improved. After all,
only a few months ago, its saw os
cillator was peaking at only 720
MHz. The third prime factor in os
cillators, temperature stability,
seems to be in hand. The devices ex
hibit parabolic frequency-tempera
ture characteristics similar to those
of standard BT-cut bulk-crystal os
cillators.
□

West Germany

Microwave radar

measures precisely
Aimed at uses as diverse as remote
measurements of liquid levels and
helicopter landing aids, a new pro
totype microwave radar system can
pinpoint distances of several hun
dred meters with a resolution as

high as ±2.5 millimeters. The sys
tem. which is built around a fre
quency-modulated continuous-wave
X-band radar with a 1.5-gigahertz
sweep width, measures the total
phase length of the intermediate-
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Accurate. Prototype microwave radar system shifts phase of successive i-f pulses 200 times
and counts zero crossings to get 2.5-mm resolution.

frequency waveform, which exactly
represents the distance to the target.
Developed at the Philips Re
search Laboratories in Hamburg,
West Germany, the system uses a
new phase-sampling technique to
measure total i-f phase length. The
result is processed by a combination
of a single-sideband receiver and a
low-frequency modulator, followed
by digital circuitry. The measure
ment to millimeters is indicated on a
light-emitting-diode display.
Rolf Jacobson, who developed the
hardware, says one of the most
promising applications is in process
control to measure the level of sub
stances in containers, ovens, and
other vessels. The system, to be de
scribed next month at the Fifth Eu
ropean Microwave Conference and
Exhibition in Hamburg, could re
motely measure the level of, say
acidic liquids, which are difficult to
measure by conventional mechani
cal techniques. Another likely use
for the system, Jacobson says, is the
precise determination of altitude for
helicopters when landing.
Resolution. Generally, the resolu
tion of a distance-measuring fm-cw
radar is directly proportional to the
accuracy with which the inter
mediate frequency can be deter
mined, but this accuracy is limited
by the finite length of the i-f wave
form. When an X-band radar is
swept at, for example, 1.5 GHz, the
maximum theoretical distance reso
lution would be about ±10 centime
ters, Jacobson says.
It is the significant improvement
in this resolution that sets the Phil
ips system apart. As a prerequisite
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for higher resolution, the energy re
flected from the target must consid
erably exceed unwanted reflections.
But this condition, Jacobson says,
can be guaranteed by simply using a
suitable antenna design. An analysis
of the i-f waveform from this setup
then shows that the total phase
length of an i-f pulse is proportional
to the distance to the target.
Because, for a constant distance,
successive i-f pulses have the same
start phase, the number of times
that these pulses cross the zero, or
X, axis is also the same; therefore,
by counting the number of zero
crossings, the phase length can be
measured. That is where the new
phase-sampling technique comes in.
To increase the accuracy of the
measurement, the starting phase is
shifted through 360° by a certain
number of steps—typically 200.
Then the number of zero crossings
changes according to the total phase
length of the i-f waveform.
Analysis. If this procedure is
mathematically analyzed, the reso
lution of the distance measurement
works out to ±2.5 mm. This resolu
tion, Jacobson says, was obtained in
anechoic chamber with target dis
tances from 0.5 to 8 meters. The
Philips man says the new technique
should also make possible 2.5-mm
resolution for targets several hun
dred meters away.
In the system, the radar fre
quency is swept from 9.0 to 10.5
GHz. The i-f waveform is generated
by simply mixing the transmitted
fm-cw signal with the received one.
To produce the X-band frequency,
the output of an yttrium-iron-garnet

oscillator is modulated by a freerunning oscillator that produces a
400-hertz triangular wave. The YIG
oscillator output is fed to the trans
mitting antenna, to the local-oscilla
tor input of a marker/mixer, and to
a single-sideband receiver.
This receiver generates two i-f sig
nals that are 90° out of phase. These
two signals are individually modu
lated by two 2-Hz sine waves that
are also 90° out of phase. The sum
mation of the two modulated signals
causes a continuous shift in the
starting phase of the i-f waveforms.
The phase-modulated i-f signal
which is filtered and clipped, is
passed to a counter, and the
counter’s output is displayed on the
LED indicator. The marker/mixer
compares the harmonics of an rf sig
nal derived from a quartz oscillator
and generates a sequence of pulses
from which a control unit produces
the start and stop pulses driving the
counter-input gate. The marker/
mixer gives the system calibration
capabilities and a long-term oper
ating stability.
□

Great Britain

ITT modem speeds
data on phone net
Computer data transmitted over
European telephone lines can’t al
ways get through properly because
of distortion and other interference
that are characteristic of analog
switched networks. However, turn
ing to MOS LSI technology, ITT’s
Standard Telecommunications Lab
oratories Ltd. has designed a
modem that operates at 4.8 kilobits
per second in an effort to push mes
sages over the lines against most
such obstacles.
Not only does the modem auto
matically handle interference and
distortion for clearer transmission,
but it also can drop its data rate to
2.4 kb/s if the 4.8 kb/s rate jams the
analog lines, explains Roy Privett,
transmission division manager. The
modem, now in preproduction engi
neering at Standard Radio and
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Telephone, an ITT affiliate in Swe
den, conforms to European stan
dards set by the International Con
sultative Committee for Telephone
and Telegraph. These standards call
for eight-phase modulation for 4.8kb/s transmission over leased cir
cuits. ITT has added the switchednetwork capability for the modems.
The price has not yet been revealed.
Scheduled to go into production
in 1976, the modem may be the
most advanced of its type “espe
cially designed and developed in
Europe for the vagaries of the Euro
pean network,” states John T. L.
Sharpe, principal research engineer.
Considering competition. ITT ad
mits that, although it might be first
out, its European competitors could
have similar units in development.
Among the eager competitors for
data modems in the European mar
ket are L M Ericsson in Sweden, Sie
mens AG and Telefunken in Ger
many, and TRT in France. Potential

customers include government
agencies and private corporations
for various kinds of data-processing
units, data exchanges, and multi
plexed low-speed data channels.
LSI keeps the modem small—only
5 by 10 by 18 inches. Direct electri
cal coupling is used for point-topoint connection over the switched
network. The eight-phase system
transmits the data by phase changes
of the carrier frequency. The
modem consists of 10 highly inter
connected subunits for transmission,
receiving, automatic equalization,
and control. Switching of data rates
is manual.
A key to the success of the
modem is the digital-filtering tech
nique, which uses shift registers and
operates like an analog tap-delay
line. The different filtering shapes
are obtained by changing the coeffi
cients as the modulation speed
changes. Allied is “the incorporation
of the automatic equalizer into a

phase-modulated modem,” Sharpe
says. The equalizer was developed
for amplitude-modulated units.
Converting the equalizer to dig
ital techniques “entails some bits of
hardware trickery,” with a nonrecursive digital filter. The phasemodulated transmission is shaped
according to standard line charac
teristics and stored in a read-onlymemory.
Ingenuity. Applying digital tech
niques to perform normally analog
functions required an intricate de
sign for high-speed processing and
pushed LSI technology to its limits,
researchers say. The design engineer
and the LSl-production technician
were on the same floor for close and
meticulous collaboration. Basis for
the modem are four custom de
signed p-channel MOS chips, which
ITT says are unusually complex.
“With LSI-type technology, it pays
you to cram as much on a chip as
possible,” Sharpe observes. Two

The key advantage of our crystal oscillator B-5400
is its unmatched spectral purity.

Where our B-5400 is at work, it tonus the heart
of the system.
So much will depend on it.
With our crystal oscillators, you can
solve every problem of application
in the best possible way. No matter
whether you are concerned with
telecommunications, with electronic
measuring apparatus or with micro
wave techniques.
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We produce one of the most com
prehensive ranges of crystal oscil
lators on the European market. And
we are the only manufacturers in
Europe to have the benefit of prac
tical experience of cesium frequency
standards.

This knowledge makes us most com
petent and competitive.

©QSCILLQQUARTZ SA
The unbending gnomes of Neuchâtel
16, rue Brévards, 2002 Neuchâtel 2, Switzerland
Tel. 038 25 85 01, Telex 35 315
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QUALITY
IN VOLUME
When you achieve it, you can offer
true competitive value. That’s just
what we’re doing at USCC/Centralab for 1975. MONO-KAP™ radial,
and MONO-GLASS axial mono
lithic ceramic capacitors are now
available to volume users from stock
to eight weeks. Our investment and
“learning curves” last year guarantee
competitive responsiveness — USCC
will welcome your specials and non
stock orders. Here’s an offer you
haven’t heard lately — your money
is going to buy more at USCC. Cash
in on the best values in monolithic
ceramic capacitors.

DISCRETE ASSEMBLY
MONO-KAP™ radial-leaded epoxy
coated capacitors are reliable per
formers; they’re rugged enough to
work in MIL environments. 4.7 pF
to 10 Mfd., 50 to 200 WVDC in 4
dielectrics, including Z5U, in a va
riety of case sizes featuring meniscus
control to 0.032 inches. Large quan
tity orders from stock.

AUTOMATIC INSERTION

CUSTOM DESIGN

MONO-GLASS axials are glass en
capsulated, designed for automatic
PCB insertion; furnished reel-packed
for high volume applications. They’re
available in 50 and 100 WVDC from
IpF to 1.0 Mfd.; four dielectrics:
COG, X7R, Z5U and Y5V.

We’re responsive to your design re
quirements; get USCC’s new ex
panded 1975 catalog.
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If you need a special, call (213) 8434222 or your nearest overseas lo
cation for assistance or evaluation
samples.
Remember. USCC zCentralab. Value.
FOR QUICK REFERENCE, SEE OUR PRODUCTS IN YOUR EEM, GOLD BOOK OR EBG PAGES.

USCC USCC/Centralab
Electronics Division ■ Globe-Union Inc.

4561 Colorado Boulevard El Los Angeles, Ca. 90039
(2131 240-4880
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WORLD-WIDE AVAILABILITY
USCC products and technical assistance
are available at these locations:
AUSTRIA

INTERNATIONAL ENGINEERING SERVICE
Veitingergasse 159-161
A-1130 Vienna, Austria
BELGIUM AND LUXEMBOURG

BODAMER NEDERLAND N.V.
Havenstraat 8A
Postbus 1258, Zaadam, Holland
FINLAND

NORES & CO OY
Fabianinkatu 32, Helsinki 10, Finland
FRANCE

RADIO TELEVISION FRANÇAISE
73 Ave de Neuilly
92 Neuilly-Sur-Seine, Paris France
WEST GERMANY

BODAMER GMBH
SUDL Münchner Strasse 24
8022 Grunwald, Germany
GREECE

MR. THANOS HOUDZOUMIS
15 Voulis Street
P.O. Box 400, Athens, 126, Greece
INDIA

UNITED ENGINEERING ENTERPRISES
Khorshed Bldg. 5th Floor
Sir Pherozeshah Mehta Road, Bombay, 1, India
ISRAEL

LANDSEAS (ISRAEL) LTD.
38, King George Street, Tel-Aviv, Israel
ITALY

COMPREL ELETTRONICA
Viale Ca Granda 2, Milan, Italy
NETHERLANDS

BODAMER NEDERLAND N.V.
Havenstraat 8A
Postbus 1258, Zaadam, Holland
NEW ZEALAND

CHANNEL MASTER (N.Z.) LTD.
271 Mt. Smart Road, Penrose Auckland 6
P.O. Box 12-373, Auckland 6, New Zealand
NORWAY

OLA TANDBERG ELEKTRO A/S
Skedsmogd 25, Oslo 6, Norway
PAKISTAN

TELEC ELECTRONICS & MACHINERY LTD.
415, Mahboob Chambers, Abdullah Haroon Road
P.O. Box 7430, Karachi-3, Pakistan
PORTUGAL

RUALDO LTD.
Rau de S. Jose 9, 11, 13 e 15
Largo da Anunciada 19/1, Lisbon 2- Portugal
SPAIN

CRESA
Numania 107-109, Barcelona 14, Spain
SWEDEN

TRACO
P.O. Box 79, S-123 21 Farsta, Sweden
SWITZERLAND

ROTRONIC AG
Rautistrasse 12, 8047 Zurich, Switzerland
TURKEY

FENMEN LTD.
19 Karanfil Sodak, Ankara, Turkey
UNITED KINGDOM (ENGLAND),
NORTHERN IRELAND, SCOTLAND
U.K. CHANNEL ISLANDS & WALES

CENTRALAB LTD.
Cranes Farm Road, Basildon, Essex, England
YUGOSLAVIA

BELRAM S.A.
83 Avenue des Mimosas, Brussels 15, Belgium

USCC

USCC/Centralab
Electronics Division ■ Globe-Union. Inc

410-gate timing chips—one each for
transmitting and receiving—estab
lish the equalization and synchro
nization. The 716-gate transmitter
circuit provides functions for
scrambling and encoding, baseband-filter modulation, and digitalto-analog conversion.
A receiver chip of 730 gates han
dles some of the carrier-receiver
logic, including decoding, demodu
lation, and linear-phase detection.
The equalizer is a 602-gate chip,
while a 2,048-bit ROM stores the pre
multiplied filter coefficients.
□

Japan

Image sensor has

high contrast range
Spike noise, the curse of solid-state
image sensors, usually limits dy
namic range to about 40 decibels.
However, the addition of a novel
noise-canceling circuit on a new 64bit device developed by Matsushita
Electronics Corp, reduces noise by
an additional 20 dB. The result is a
sensor that can reproduce images
with a higher contrast range than
previous devices could handle.
However, the developers encoun
tered an unexpected obstacle that
had to be overcome before their
simple noise-cancelation idea would
work. At high brightness levels,
noise sets the minimum output.
Lowering the noise, therefore, re
sults in a widening of the dynamic
range. So far, so good. But, instead
of saturating when the output of the
sensors reached a certain point, the
cancelation circuitry caused the
maximum output to fall.
Basics. The sensor, made by silicon-gate technology and a single
layer of aluminum-metalized inter
connect wiring, operates at fre
quencies between 100 hertz and 2
megahertz. Sensitivity is 120 pi
coamperes per foot candle with a sa
turation charge of 12 picocoulombs.
Sold in a 16-pin dual in-line pack
age, the device can be used in pat
tern-recognition sensing in com
puter-terminal applications,

precision industrial measurements,
and positive and deviation measure
ments in process control.
The sensing device is similar to
many others, with 64 photodiodes
spaced 50 micrometers center to
center. These diodes also serve as
sources in the p-channel silicon-gate
MOS transistors used as switches for
scanning the output. The output
line is connected to the drains of
these transistors, and the sequential
scanning is provided by an MOS
shift register on the chip.
Unfortunately, scanning pulses,
capacitively coupled to the output
line through MOS-transistor gate-todrain capacitance, are superimposed
on the output signal. To cancel these
noise signals, the developers put an
other row of MOS devices on the
same chip. They produce pulses of
equal amplitude but of opposite
phase to the noise pulses from the
sensor-switching devices. Noise-can
celation elements, which also have
an output line connected to all
drains, receive sequential scanning
signals from the shift register. These
transistors are shielded from inci
dent light by a layer of aluminum.
An external operational amplifier
boosts the video signal. The sensor’s
output line goes to the noninverting-signal input, and the noise-output line from the noise-cancelation
elements is connected to the invert
ing input. Feedthrough spike noise
on the two output lines cancels well
enough to increase signal-to-noise
ratio to about 60 dB.
Glitch. However, the noise-cancela
tion elements caused the sensor out
put to fall off instead of saturating
as these devices should do when
light intensity increases beyond a
certain point. Although the cancela
tion elements were shielded from in
cident light, charges flowed through
the substrate to their sources at
higher light intensities.
To eliminate that difficulty, the
engineers removed the sources of
the elements on the noise-cancela
tion line, leaving only gates and
drains. The capacitive feedthrough
from gate to drain remains un
changed, but the source-to-drain
parasitic current is eliminated.
□

4561 Colorado Boulevard □ Los Angeles, Ca. 90039
(213) 240-4880
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Mask-generating
©amera built for
microwave devices
by Richard Shepherd, McGraw-Hill World News, Paris

Computer-controlled system

* J
•* 1 •

from Thomson-CSF division
also has the precision for

large microprocessor chips
Masks for the new, higher-fre
quency semiconductor components
need correspondingly higher resolu
tions, while masks for the latest—
and largest—LSI chips need their re
peating patterns of circuit elements
perfectly aligned. Thomson-CSF’s
Masktechnique division which has
been supplying turnkey, mask-gen
erating systems for more than a year
now [Electronics International, May
30, 1974, p. HE] provides both fea
tures in a computer-controlled stepand-repeat camera. Designed espe
cially for microwave-device appli
cations, the new system can also
align a succession of images with
enough precision to generate large
microprocessor chips.
Visitors to the fifth European Mi
crowave Conference and Exhibition
in Hamburg, Sept. 1-4, will be able
to learn about the new machine, the
LCP-201, in detail. Its basic feature
is a high-resolution lens that pro
duces 0.5-micrometer-wide lines
over an image field measuring 2.4
millimeters in diameter—a combina
tion that best suits the requirements
of manufacturers of high-frequency
devices. In fact, image field took sec
ond place in the design to resolu
tion, since for LSI purposes, this im
age field is rather small (the earlier
LCP-101 has an 8-mm image, but
with only 1-fim resolution). Clearly,
the larger the image projected by
the lens, the fewer pictures are
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needed to build each chip mosaic
and the smaller the risk of error in
lining them up to create the chip
mask.
Nevertheless, the 20-mm-diameter field capable of handling a chip
at a time remains a distant goal, and
meanwhile the LCP 201 is equipped
to tackle big-chip masks, opening
the door to very-high-resolution super-LSl circuits.
Higher resolution. In the LCP101, Masktechnique had used laser
interferometry in conjunction with
piezoelectric transducers to position
the table bearing the mask or sub
strate as precisely as possible under
the lens. In the LCP-201, an auto
matic focusing servo system is
added, which maintains the lens at a
fixed distance from the mask or sub

strate. The problem is that the re
sists normally used on a mask sur
face demand an exposure time of
almost 1 second. To keep the lens in
position that long, Masktechnique’s
support laboratory built a gas-filled
sensor within the lens housing and
linked it to a stack of piezoelectric
disks.
The smallest movement of the
lens will change the gas pressure,
which in turn varies the current ap
plied to the disks, so that they ex
pand or contract and correct the
lens position. In order to obtain the
accuracy necessary for the focusing
system, the pressure of the gas is
kept low and acts on an area that’s
smaller than is usually found in
such sensors.
Other complications arise when it

Electronics/August 21,1975

comes to direct masking of a design,
chip by chip, straight onto a wafer
or substrate, since the substrate, un
like a mask, may already have some
functions on it. This means that the
lens must be aligned with both the
reticle and the substrate, and
Masktechnique resorts to a split
field microscope to obtain the fraction-of-a-micrometer tolerances.
But the improvement in precision
requires other changes. In this case,
sources
with
two
different
wavelengths are used for the align
ment and for the projection—if they
were the same, the resist would be
exposed even before the alignment
had been completed.
Thomson-CSF, Masktechnique, Domaine de
Corbeville, BP 10, 91401, Orsay, France
[441]
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Silicon fast-recovery avalanche rectifiers are
built for special applications such as highfrequency rectification, inverters, and free
wheeling diodes. Of 17 types available, four
also provide transistor protection by ava
lanche characteristics. Semitron Ltd., Cricklade, Wiltshire, England [461]

The series Gds A-E connector comes with
48 poles and is designed to handle 6 am
peres at 125 volts ac. Contact resistance of
the connectors is less than 15 milliohms,
and contact spacing is 0.1 inch. Harting,
4992 Espelkamp, P.O. Box 104, West Ger
many [464]

Crystal oscillators in 16-pin dual in-line
packages are compatible with TTL and
C-MOS. Senes covers from 5 to 25 MHz.
and stability exceeds 50 ppm over the range
from 0°C to 70°C. Meon Electronics Ltd.,
Savoy Works, Petersfield, Hampshire, Eng
land [462]

A lightmeter called Mavolux has 16 measur
ing ranges, the lowest from 0 to 1 lux and
the highest from 0 to 60,000 lux. The unit
has an output for recorders and operates off
four 1,35-volt batteries. Gossen GmbH,
8520 Erlangen, P.O. Box 1780, West Ger
many [465]

EZEZ3

single instrument to read a multitude of lowlevel signals. The 702/7028 permit picoam
pere-level currents to be switched and the
7029 does the same for microvolt-level sig
nals. Keithley Instruments, D-8 Munich 70,
Heiglhofstr. 5, West Germany [463]

• k** ©

Positioning control CNC 305.1, for numeri
cally controlled machines, uses solid-state
displays with 12.7-millimeter-high digits. A
data bus allows inputs via tape readers,
code switches, keyboards or semiconductor
memories. Heidenhain GmbH, 8225 Traun
reut, P.O. Box 1260, West Germany [466]
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Three miniature field-displacement isolators
for X band cover the range from 8.5 to 9.6
GHz among them. They may be used with
Gunn oscillators, and the reflection referred
to the oscillator is independent of the load.
Philips, P.O. Box 523, Eindhoven, The Neth
erlands [467]

Prime applications for line of brushless re
solvers are phase-shifting and conversion of
coordinate information in machine-tool con
trol. There are no sliding contacts, and oper
ating frequencies go to 10 kHz. Moore Reed
& Co. Ltd., Andover, Hampshire, England
[470]

Metalized film capacitors, type W223P, for
board-mounting in TV and radio sets, are
rated at 250, 400, and 630 V de. They are
wound of polyester film and thin-gauge toil.
An epoxy coating protects against moisture.
Sprague, 19 chemin F. Lehmann, 1218
Geneva, Switzerland [473]

Rectifier bridges in the FB300 series are
rated 3.5 A at 200-1,100 V. Units can with
stand transients of 50 A for 10 ms; the max
imum inverse current is 15 mA. They are
packaged in aluminum. Fagor Electrotéc
nica, Barrio San Andres s/n, Mondragon
(Guipúzcoa), Spain [468]

A series of miniature mercury-wetted reed
relays is suitable for low-level switching. The
units can interface with logic equipment,
and relatively high power ratings enable
them to switch inductive loads. Astralux Dy
namics Ltd., Brightlingsea, Colchester, Es
sex, England [471]

Photoresist spray developer, model 2303,
handles wafers that measure from 24 to 80
mm in diameter. Spray time of the four noz
zles is adjustable from 1 to 110 seconds in
steps of 1 s. Capacity is 300 wafers per
hour. VEB Elektromat, 808 Dresden, East
Germany [474]

Because Microswitch XL uses a Hall-effect
IC instead of the usual mechanical contacts,
there’s no contact bounce. The IC has on
board regulation to handle any de supply
between 1 and 16 V. Honeywell Europe, 14
ave. Henri Matisse, B1140 Brussels, Belgium
[469]

Model TX910 tester for IC op amps checks
supply and input currents, offset voltages,
and open-circuit gain. It can also measure
common-mode rejection and the out
put'input transfer curve. Program cards
adapt the unit to different op amps. Metrix,
BP30, 74010 Annecy, France [472]

Packaged electronic relays come in time-de
lay, voltage-threshold, and current-threshold
versions. Time delays range from 0.25 to
180 s for 12, 24, 36, or 48 V. Voltage thres
holds are 9-28 V; current, 0.1 or 1.0 pA.
S.E.E.M., 19 rue Jean-Bleuzen, 92170 Vanves, France [475]
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Even when its
all apart
FLASH gets it
all together
Slide controls that are designed for con
sumer and semiprofessional applications
have slide distances of 48, 65, 80, and 100
millimeters. Nominal linear resistance of the
controls ranges from 50 ohms to 16 meg
ohms. Preh Werke, 8750 Bad Neustadt/
Saale, West Germany [443]

Reed relays, series 842, are built for 10-watt
switching. Coil dissipation at 5 V is only 20
mW, making the relays compatible with TTL.
The latching-type units come with one or
two rhodium contacts. Elfein GmbH, 6
Frankfurt, Wiener Str. 143, West Germany
[444]

Membrain’s Flash Logic Simulation and
Fault Injection Software provides total flexibility
in automatic test
1
equipment.
A
With Flash ma
■ I f ' j W.
stand-alone computer,
the test system is free
for its main job of testing while the programJIB
mer is free for test program generation - no
waiting around because this system is busy.
If cost’s a problem, the integrated system
is available too. Alongside the test system or
integrated within it Flash will get it
together for you!

&

11 n 11 n 111

^MEMBRAIN 5
Two-pole relay designated the RHL402 is for
circuit-board mounting and is rated for 3 A
at 60 V. Base area measures 25 by 35 mm,
and height is 10.5 mm. Allowable switch-on
current for 25 ms is 20 A. Hartmann &
Braun, 6 Frankfurt 90, P.O. Box 900507,
West Germany [445]
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Membrain fault finders

European leaders in
Automatic testing

Automatic Testing 75

Membrain Limited, Ferndown Industrial Estate, Wimborne, Dorset BH21 7PE, England.
Tel: Femdown (02017) 6116 Telex: 41436 Membrain Test Systems GMbH, 8 Munchen 40,
Bauerstrasse 22, West Germany. Tel’ (089) 376363 Telex: 5215014 Berne: Roschi Tel: 031 442711
Eindhoven: Simac Electronics b.v. Tel: 04970 2011 ■ Madrid: Unitronics Tel: 01 242 5204
Milan: Silverstar Tel: 02 4996 Stockholm: SATT Tel: 08 810100
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Market-Directed®

Inputs Tailored To
Your Decisiosn
M^kin^
Do you know the size of markets
for your products? Do you know
if your products are preferred?
By whom? And why they're
preferred? Do you know if your
salesmen reach the buying
influences for your products?
What proportion are contacted?
Which is your best advertising
message? What are your
industry’s marketing trends?
These are a small number
of the questions that can be
answered foryou through
actionable research by the
unique facilities of McGraw-Hill.
Today’s dynamic market
place requires more market
information than ever before.
Studies conducted by
McGraw-Hill Research to fill the
needs of corporate manage
ment, marketing executives,
product managers, sales
managers and advertising
managers are identified as
“Marketing Directed Surveys”
by McGraw-Hill Research.
These surveys bring you
new information about your
company, its products, their
markets, marketing tools used
in the markets, and your
advertising program.
Formore information about
“Market-Directed Surveys,”
write for our booklet Answers for

A diagnostic test set, called the model DTM
1000, is designed for use in Burroughs test
routines for checking intelligent terminals
and other computer peripherals. The por
table unit includes a digital multimeter. Weir
Instrumentation Ltd., Bognor Regis, Sussex,
England [446]

Analog arithmetic units, series ALS-20M,
have a built-in programing mechanism. The
series of data-processing instruments in
cludes two linear models, two nonlinear
types, and one control unit. Hitachi Electron
ics Ltd., 1-23-2 Sudacho, Chiyoda-ku,
Tokyo 101, Japan [447]

Decision Makers in Marketing,

or phone Allen Cobb, Jr.,
Director of Research
(212)997-6823.

McGraw-Hill Research
McGraw-Hill
Publications Company
1221 Avenue of the Americas
New York, N.Y. 10020
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Modular-type optical encoders are suitable
as tachometers for the drive systems of tape
readers and of other computer peripherals.
They have both low inertia and low friction
torque. Tamagawa Seiki Co. Ltd., 3-19-9
Shinkamata, Ota-ku, Tokyo 144, Japan
[448]
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Integrated circuit, type SI 81, is an MOS type
for use in movie cameras for frame and mo
tor control, automatic release, and other
functions. The chip, measuring 3 by 3 mil
limeters, has 1,800 transistors. Siemens AG,
8 Munich 1, P.O. Box 103, West Germany
[449]

— Pat. pending in major countries

THE SNfPISTOR

fl new way to trim
your circuits
A 4,096-bit RAM, the TMS4050, offers an
access time of 300 nanoseconds. By using a
common data input/output line and by not
having chip-enable and Vrc lines, only 18
pins are required by the unit. Texas Instru
ments GmbH, 805 Freising, West Germany
[450]

Trim your circuit by breaking off pieces of a
resistor!

The snapistor is a stable and reliable trimmable resistor
without moving parts.
The snapistor is a thick film resistor giving 20%
increase in resistance each time a part of the substrate
is snapped off.
The snapistor offers a handy alternative to trim
your circuits in production and breadboarding.
The snapistor is a thick film resistor network on a 6 mm x 14.5 mm snappable
ceramic substrate. The resistance value can be increased in 9 steps of 20 %
each, up to five times its initial value. Initial resistance values available from
100 ohms to 100 kohms.

Try it! Write for complete information or order

a snapistor kit (only $ 49,50) containing 25 each of 4
different snapistors with values 100/520 ohms,
1 k/5,2 kohms, 10 k/52 kohms and 47 k/240 kohms,
together with a handy snapping tool.
Microminiature relay, type G2E, is 10 mil
limeters wide by 15 mm deep and 10.2 mm
high. Suitable for mounting on printed-circuit
boards, it can control varied loads with quick
response. Omron Tateisi Electronics Co.,
Helwajima Ohta-ku, Tokyo 143, Japan [451 ]
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A

ASPOGROUP

PARAMIC
Aspo-talo
Hitsaajankatu 12, 00810 Helsinki 81, Finland
Tel. 782611, telex 12803
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What are your colleagues doing
around the world?

Find out in ELECTRONICS.
Go first class. Go to ELECTRONICS and you'll find
out first hand where the biggest growth potential
is today. And where it'll be tomorrow.
ELECTRONICS knows, because its 31 editors,
11 World News Bureaus and 200 correspondents
make it their business to stay on top of what's
happening in the ETM—the Electronics Technology
Marketplace—worldwide. Only ELECTRONICS
offers readers annual market reports and forecasts
on Japan and Europe as well as the U. S.
ELECTRONICS is the Source, disseminating
information, and establishing and maintaining
communications among people in electronics,
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wherever in the world those people may be.
We sell over 86,000 subscriptions to 122 countries
all over the globe. You should be getting your
own copy of ELECTRONICS right off the press
because the world of electronics—your world—is
between the covers of ELECTRONICS magazine.
Fill out the enclosed subscription card and send
it off. ELECTRONfCS is the one magazine you
can't afford to be without.

Electronics
Ri»
IS THE SOURCE. KHIÜ
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Probing the news_________________________
Analysis of technology and business developments

TV sets take on international look
West Berlin exhibition shows that U.S. and European designers
are, for first time, heading in the same direction
by John Gosch, Frankfurt bureau manager

For the first time, television-set
designers on both sides of the Atlan
tic are charting similar courses. The
only differences are timing, cost,
and ripeness of the markets. For ex
ample, after taking the lead in elec
tronic varactor tuning, the Europe
ans have plunged ahead into
development of digital addressing
for the tuner. And, one step behind,
U.S. designers are working on the
same features.
The new digital-tuning equip
ment on display at Funkausstelung,
West Berlin’s biennial international
radio and television exhibition, Aug.
29 through Sept. 7, also previews
what can be expected eventually
from U.S. production lines [Elec
tronics, June 26, p. 65], And the
1975 buzzword is digital tuning.
To be sure, receivers with digital
tuning haven’t made their market
debut yet. But within a year, the
first sets will be coming off the pro
duction lines to predictions of fast
acceptance by consumers, notably
in West Germany, which usually
sets the pace in European buying
trends.
Motivations. In contrast to the
U.S., where Government regu
lations are behind the switch to new
tuning techniques, in Europe, the
impetus is coming from other direc
tions. Important stimuli are speed
ing and easing programing, increas
ing operating comfort, and ex
tending flexibility in receiver design.
But perhaps uppermost is the indus
try’s desire to benefit from the longrun savings in labor costs that the
new tuning technique offers—sav
ings because there is less wiring, and
the more reliable electronic circuitry
is less expensive. Furthermore, since
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remote control is going digital, digi
tized tuning is considered the logical
next step.
As in the U.S., two digital-tuning
techniques are competing for ac
ceptance in Europe—the closed-loop
frequency-synthesis method and the
voltage-synthesis approach. The Eu
ropean firms most active are Philips
Gloeilampenfabrieken in the Neth
erlands, the ITT Semiconductor
Group’s Intermetall GmbH in West
Germany, and Plessey Semicon
ductors in Britain. Philips refers to
the frequency method as DICS (for
digital channel selection) and to the
voltage technique as dips (for dig
ital program selection).
Although Plessey seems com
mitted to the frequency method—
the British company is also working
on it with National Semiconductor
Corp, in the U.S.—Philips and Inter
metall are pursuing both tuning
concepts, but with different degrees
of priority. The Dutch company is
strongly emphasizing DICS, whereas
Intermetall is gravitating, at least
for now, toward the voltage ap
proach. “It’s less expensive to imple
ment,” says Ruediger Karnatski, Intermetall’s product manager.
“Besides, voltage synthesis does not
require modifying the tuner and
does not call for a complex high-fre
quency divider. What’s more, no in
terfacing is needed with remote con
trol and on-screen display circuitry,”
Karnatski adds.
Intermetall’s solution is an MOSLSI circuit set consisting of two or
Time check. Grundig is showing on-screen
display of time and channel (top), and re
mote control of 12 channels, color contrast,
brightness, on-off, and tone.

Probing the news
three chips, depending on whether
the system is designed to handle 18
to 16 channels; probably, it will be a
16-channel version, Karnatski says.
“It could enter the mass-fabrication
stage during the first half of next
year,” the Intermetall man notes,
“and a price between $10 and $12
seems attainable for quantity-pro
duced systems.”
At Philips, however, the voltage
approach is considered merely a
transitional solution, as “a good way
of acquainting set makers with dig
ital tuning,” as Rob Ockeloen puts
it. He, the product manager for pro
fessional ICs at Philips’ Elcoma divi
sion in Eindhoven, adds, “so we are
concentrating our development ef
forts on DICS.”
Understandably, Intermetall de
signers don’t quite agree with that
assessment. As Karnatski points out,
his company is not the only firm
emphasizing voltage synthesis. Per
haps more powerful is Karnatski’s
argument that for European cableTV networks, the field frequencies
are not yet standardized, and once
they are, they could be different
from those for which frequency-syn
thesis systems were designed. Fur
thermore, in private frequency con
verters of the type used in cable
networks that are not owned by the
post office, the uhf band is usually

converted into vhf to reduce dissipa
tion. Even these networks may have
problems with frequency-synthesis
methods—problems that don’t exist
with voltage-synthesis techniques,
which have open-loop/closed-loop
design options.
Tradeoffs. Elcoma’s Ockeloen
agrees that frequency synthesis is
more expensive, but the extra costs,
he says, “are justifiable, in view of
the added features that DICS pro
vides.” DICS has the edge over DIPS
because the tv set can be tuned
without actually receiving any sta
tion signal, says Nico Nissen, an en
gineer at Philips’ Hamburg-based
Valvo GmbH, where the DICS de
velopment is concentrated.
Furthermore, the Dies system al
lows for easier search tuning—DICS
takes less than 12 seconds to tune
through both the uhf and vhf
ranges. Another advantage is that
the tuner itself need not be very
stable, Nissen adds, because Dies is
based on less critical closed-loop
principles.
DICS is part of a modular concept
that provides circuits for remote
control, local control on the set it
self, and for on-screen character dis
plays. The modular system, which is
also based on MOS-LSI circuits, will
be available in sample quantities
toward the end of this year. And,
like Intermetall’s system, DICS could
go into production during the first
half of next year. After production

Finding sounds of progress
Although new TV features will star at the Berlin show, there will be much to
draw the attention of audiophiles For example, West Germany’s BASF, a
heavyweight in magnetic tapes for commercial and consumer uses, will in
troduce its Ferrochrom two-layer tape, which provides a wide dynamic
range for compact cassettes.
Conventional single-layer tapes require a compromise in the choice of
the tape's dynamic range However. BASF says its tape avoids all compro
mises by using a ferrooxide layer on the bottom for the low frequencies and
a chromium-dioxide layei on top for high frequencies.
Another audio innovation comes from the German headset manufacturer,
Sennheiser electronic, which will introduce a coidless headset that picks
up sound transmitted on infrared-light beams. Photodiodes pick up the
sound-modulated infrared beams sent out by light-emitting diodes on the
audio equipment
Grundig AG. West Germany’s leader in entertainment equipment, will un
veil its Studio 2240 quadriphonic system. It consists of a hi-fi radio, a fourchannel amplifier, and a record player The basic equipment operates by
SQ principles, but it can easily be modified for CD-4 by plugging in mod
ules. And Grundig’s S9000 TV console boasts sound reproduction that
meets hi-fi norms.
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is under way the system price could
be $20 to $25, Ockeloen hints.
While semiconductor producers
are gearing up for digital-tuning cir
cuitry, set makers are in full swing
toward on-screen character displays,
which are replacing on-chassis in
dicators using cold-cathode tubes
and light-emitting diodes.
Blaupunkt GmbH, a member of the
Robert Bosch group of companies,
late last year introduced sets with
the channel numbers on the screen,
implemented by Intermetall MOS
circuitry. Now, other companies are
following suit, but adding the cor
rect time to the display.
Pace-setter. Going a step further
is Grundig AG, the German leader
in color-set sales. The Nuremberg
company is going to market with six
color-TV models with an on-screen
display, not only of time and chan
nel, but also of the channel-tuning
scale. Displayed across the entire
width of the screen, the test pattern
makes service easier for technicians
searching for a station when setting
the receiver’s automatic-program
selection circuitry.
The quartz-controlled time in
dicator on the six Grundig models is
displayed on the lower portion of
the screen by touching a sensor
plate on the set or a button on the
remote-control keyboard. Time is
displayed in hours and minutes by
4-centimeter-high green digits, and
seconds are shown by flashing dots
between the hours and minutes.
The channel number of the se
lected program is automatically dis
played for 10 seconds when the set
is turned on and after each station
change. However, the number,
along with the time, can be dis
played at any time by touching the
sensor plate or by ultrasound re
mote control.
All three indications—time, chan
nel, and tuning scale—are imple
mented by five ICs from Texas In
struments—three of them MOS. The
base for the timing circuitry is a
2.097-megahertz quartz oscillator.
Its frequency is reduced by divider
stages, and their output drives the
character generators. The three on
screen indications add only about
2% to the price of Grundig’s stan
dard color models that have ul
trasound remote control.
□
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MEW... from A P Products

ALL-CIRCUIT EVALUATOR

OBSOLETES ordinary breadboards — for fast,
solderless, plug-in circuit building and testing
A-C-E

218

2OO-K
4-9/16" by
5-9/16"

6-1/2" by
7-1/8"

a

MODELS
priced from
less than

208
4-9/16" by
5-9/16"

8" by
9-1/4"

4-9/16"
by 7"

236
10-1/4" by
9-1/4"

2O1-K
4-9/16"
by 7"

S

Special offer:
order one or more
A CE's so your order
totals $55 or more, and
get this $8.00 Breadboard
Jumper Wire Kit FREE!

IP

H u

Jumper Wire Kit
with orders over $55.
• Offer Expires Sept. 30,75.
• Order ACE's by model no.
• Note Free Wire Kit on order.
• Add sales tax if resident of
Ohio or California.
• All orders F.O.B. Painesville
Ohio. (We pay shipping if
payment sent with order.)
• We honor Mastercharge and
BankAmericard.

ACE 200-K . . . 728 tie points, holds up to 8 16-pin DIP'S,
two buses, two 5-way binding posts, kit form .. .$18.95
ACE 208 . . . 872 tie points, holds up to 8 16-pin DIP'S,
8 buses, two 5-way binding posts, assembled ... $28.95
ACE 201-K ... 1032 tie points, holds up to 12 14-pin DIP's,
two buses, two 5-way binding posts, kit form .. .$24.95

•

s

Regular $8.00 Value
300-pc assortment of tinned, 22ga. jumper wires; 25 wires of
twelve sizes from .01" to 3.0";
color-coded by length. Ends are
stripped for quick plug-in.

AP PRODUCTS INCORPORATED
Box 110-E • 72 Corwin Drive • Painesville, Ohio 44077
or telephone (216) 354-2101 o or TWX 810-425-2250
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On all models...
simply plug in your
44
components and interconnect with ordinary 22-ga.
solid wire. No special patch cords
required. All models will accept all
DIP's, T0-5's and discrete components with leads up to .032"
diameter. Multiple buses can easily be linked for power and
ground distribution, reset and clock lines, shift command, etc.

ACE 212 ... 1224 tie points, holds up to 12 14-pin DIP's,
8 buses, two 5-way binding posts, assembled... $34.95

ACE 218 . . . 1760 tie-points, holds up to 18 14-pin DIP's,
ten buses, two 5-way binding posts, assembled .$46.95
ACE 227 . . . 2712 tie points, holds up to 27 14-pin DIP'S,
28 buses, four 5-way binding posts, assembled . .$59.95
ACE 236 . . . 3648 tie points, holds up to 36 14-pin DIP'S,
36 buses, four 5-way binding posts, assembled . .$79.95
MATERIALS

Anodized aluminum bases (also serve as ground plane); acetal copolymer
dielectric; non-corrosive nickel/silver tie-point terminals; rubber bench feet.
AHproducts guaranteed to meet or exceedpublished specifications
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Probing the news

Communications

CB makers sweat out rulings
Boom in equipment sales goes on, but FCC decisions awaited on channel

numbers and allocation could affect designs and profits
By Larry Armstrong, Midwest bureau manager

The FCC tuned in to reality on citi
zens’ band radio earlier this month
when it relaxed some of its restric
tions on the use of the class D citi
zens’ radio service between 26.96
and 27.23 megahertz. Among other
actions effective Sept. 15, the com
mission no longer bans the use of
the band “as a hobby or diversion,”
it eliminates the restriction against
interstation communications, it ab
breviates the “silent period” be
tween five-minute conversations
from five minutes to one, and it es
tablished channel 11 of the 23-channel band as a “national calling
channel.”
“They merely legitimized some
common practices,” one CB operator
points out. And since CB manufac
turers are already straining to pro
duce as much gear as they can, the
FCC changes probably will not im
pact the market for CB equipment

immediately. Still waiting for FCC
action, however, are other dockets
that promise to alter both market
size and technology (see “Awaiting
action,” p. 63).
As all this is going on, citizens’
band gear continues to sell like
Gangbusters. Manufacturers agree
that factory sales of CB sets in the
U.S. doubled from $100 million in
1973 to slightly less than $200 mil
lion last year. This year, estimates
range from $350 million to $400
million—depending primarily on
whether or not severe components
shortages can be overcome, as well
as on FCC action.
Demand. “You might call CB the
electronic hula hoop—everybody
wants it right now,” comments Rob
ert Katz, communications buyer for
Radio Shack, the Fort Worth,
Texas, division of Tandy Corp., ac
knowledged as the largest retailer of

CB equipment. “Based on the num
ber of licenses now coming through
the FCC, there could be as many as 4
million transceiver sets sold in
1976,” he says. “That doesn’t in
clude walkie-talkies; that’s 23-channel, 4-watt-output base and mobile
units. And the industry guesses that
growth will continue at current rates
for the next two or three years.”
Transceivers’ average factory sell
ing price is $100 each. Marked-up
retail prices run from $100 to $200
for mobile units; base stations go
from $160 and up. In comparison
with this year’s 4 million estimate,
ElA’s Citizens Radio section esti
mates that 6.3 million CB radios
were in use this January.
Imports. “Out of the $350 million
sales we’re projecting for this year,
maybe $250 million of that will be
done by import distributors selling
equipment built in the Orient,” says

Now hear this. Citizens' band radio is gaining popularity as a hobby, but is still used
mostly by truck and taxi fleets and the like. Here are a pair of typical installations.
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David Bradley, CB marketing man
ager for E. F. Johnson Co., Waseca,
Minn., one of the few survivors of
the Japanese CB onslaught of 1970
and by far the largest domestic
manufacturer of CB gear.
The U. S. industry lines up be
hind Bradley’s 70% import figure.
So does the Japanese Ministry of Fi
nance, which says that in 1974, that
country exported 1.435 million CB
transceivers with a value of $68 mil
lion to the U. S.
Many of the industry’s market
figures are derived from the number
of CB applications filed with the
FCC. Observers estimate that 90% of
the transceivers are purchased be
fore the applications are filed; a li
cense application is packed in every
crate. And the FCC’s own rules of
thumb are that, for every licensed
operator, there’s an unlicensed one,
and every operator owns 2.5 radios.
In the first six months of this year,
the FCC received about 786,000 ap
plications, a figure that’s 259%
ahead of the first six months of
1974. License applications also show
that the year got off to a slow start;
the last four months’ applications
have been averaging 331% ahead of
the same month a year earlier.

Typical of most sudden and spec
tacular markets, CB makers were
caught short of people, bricks, mor
tar, and components. E. F. John
son’s Bradley comments, “we’ve
been sold out of equipment for
more than a year, and we’re on an
allocation basis with our existing
distributors.” John Passini, market
ing manager for the Cobra Commu
nications group of Dynascan Corp.,
Chicago, adds, “the major shortages

are switches, which are still labor-in
tensive, and quartz crystals. And it
looks like it’s going to continue.
Someone’s got to grow the quartz
blanks—that’s where the problem
is.” Although many manufacturers,
particularly the Japanese, are trying
to design around the crystal prob
lem by using digital and phase-lockloop synthesizer designs that require
one to three crystals, most sets still
need 12 to 14 per 23-channel set. □

New SCRs FOR YOUR DESIGNS
NEW NL-C601

NEW NL-C602

1200 amperes rms
800-1700 volts
NEW NL-F701
950 amperes rms
1700-2500 volts

Awaiting action
Two FCC dockets that have
manufacturers on edge would
expand the badly overcrowded
citizen’s band service, but both
would require changes in the de
sign of CB transceivers. They
are:
■ Docket 20120. The FCC has
postponed action on this pro
posal to reallocate the band be
tween 27.23 and 27.54 MHz, and
to limit certain channels to
single-sideband communi
cations. A proposal to phase out
all communications in the band
over five years, permitting only
single-sideband on the air, will
almost certainly be stricken.
■ Docket 1975. This proposal
would create a new class E CB
service at around 220 MHz. Pro
posed almost five years ago,
class E service would open 40 to
80 new channels. The FCC has
indicated that it will act on this
proposal by the end of the year.

1600 amperes rms
500-1700 volts

INT THE WAY TO PROFITS
Power and inverter SCRs
available in assembled
Heat Exchangers.
Other SCRs available from
16 amps and 25 volts.

Call or write for full details

NATIONAL ELECTRONICS
a varian division

geneva, illinois 60134 (312) 232-4300
Electronics/August 21, 1975
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DO YOU MEASURE____
DYNAMIC OR TRANSIENT
PHENOMENA?
If you view slowly chang
ing waveforms or fast single
shot events (up to 1.3qs),
variable persistence storage
offers you an easy, accurate
way to evaluate them.
The variable persistence
oscilloscope stores a bright,
high-contrast display of new
information as the old infor
mation fades from the crt.
Variable persistence is avail
able in both portable and
laboratory oscilloscopes.

But there’s a lot more to
be said. Variable persistence
storage has applications in
spectrum analysis, mechan
ics, biophysics, and many
other areas. Just fill out the
coupon and we’ll send you
our guide, “Variable Persis
tence Storage Applications,”
or, if you prefer, arrange for
a demonstration.

DO YOU NEED TO RETAIN
SIGNALS ON A CRT FOR
LONG PERIODS OF TIME?
If you do, bistable stor
age offers you an easy,
inexpensive way to store
information for an hour or
longer.
A bistable storage oscil
loscope makes it easy to
store nonrepetitive signals
and low-rep-rate waveforms
with rise times as fast as
20 ns.
You can get bistable
storage in portable and labo-

ratory oscilloscopes. With
the split-screen feature, you
can store a reference wave
form on one half of the crt
screen and compare it with
incoming signals on the other
half.
If you aren’t familiar with
bistable storage, we'd like to
help. Send for our guide,
“Bistable Storage Applica
tions,” or request a demon
stration.

DO YOU CAPTURE,
RECORD. AND ANALYZE
VERY FAST EVENTS?
If you do, FAST storage
allows you to record rise times
as fast as 3.5 ns and to store
information atfull bandwidth
—100 MHz. Only our meshto-mesh transfer technique
makes it possible to store
at such fast writing speeds.
This technique also makes
it possibleto combine different
kinds of storage in a single
instrument. Variable persistence
and FAST variable persistence
are availabletogether in our
portable scopes. Bistable, vari
ablepersistence, FASTbistable,
and FAST variable persistence

are combined in our laboratory
oscilloscopes with multimode
storage.
To find out more about
FAST storage, write for our
guide, “FAST and Multimode
Storage Applications,’’ or
request a demonstration.
To request a demonstra
tion of ourstorage oscilloscopes
contact your Tektronix Field
Engineerorwrite us at Tektronix,
Inc., P.O. Box500, Beaverton,
Oregon 97077. In Europe,
write Tektronix Limited, P.O.
Box 36, St. Peter Port, Guern
sey, Channel Islands.

ONLY TEKTRONIX
OFFERSALLTHREE
KINDS OF STÖRAGE.
FINDOÜTÄBÖÜT
THE ONE THAT’S
RIGHT FOR YOU.
TEKTRONIX
committed to
technical excellence
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Raytheon: steady
That’s the view of Brainerd Holmes,
president of company doing half

of business with government

Raytheon Co. is one corporation
that has been prospering from Gov
ernment business. Those sales have
climbed from $300 million in 1964
to more than $900 million today.
This growth has been fueled by a
number of high-priority defense
programs that include the Army’s
Improved Hawk air-defense system,
the Sparrow air-to-air missile, and
SAM-D, a surface-to-air missile sys
tem now in development.
Architect of this performance is
D. Brainerd Holmes, Raytheon’s
new president, who joined the firm
in 1963 after heading NASA’s
manned spaceflight program. While
Raytheon'has mhch more going for
it—in 1974, total sales were
$1,928,855,000—Government busi
ness still accounts for 41% of sales.
And electronics, which includes the
Government
business,
figures
prominently with more than $1 bil
lion.
To get Holmes’s views of trends in
Raytheon’s Government and elec
tronics business, the editors of Elec
tronics recently interviewed him.
Here are the major points:
Q. Why has Raytheon’s Government
business done so well?
A. Some of the growth is good for
tune. A lot of it is due to larger in
vestments in independent develop

66

ment. We’ve gone from around $9 next few years is primarily engineer
million in company-funded R&D for ing. I think we will have several bil
Government products in 1964 to lion dollars of business out of
$41.6 million for 1974.
SAM-D, including foreign sales.
Q. How has your military business Q. What are some ofyour other new
programs that look good to you?
changed?
A. Our business complexion is en A. Well, we have several different
tirely different. A very large part of sonar programs. In the past, we
those sales I mentioned in 1964 have supplied virtually all of the so
were two systems—Hawk and Spar nar in the attack-submarine fleet.
row. We’re now pretty diversified in Now that’s being updated, and
many programs that are in tens of we’re putting it in a lot of locations
millions. That, I think, has given us now. We lost some years ago to IBM
a certain stability. This includes pro for the follow-on fleet—the new
grams such as the Improved Hawk, ships. But we still built half of it in
Sparrow, the TPN-19 Air Force stead of all of it. We have a sonar
landing system, and the Seasparrow. that we developed with our own
Q. Do you expect additional growth funds for patrol frigates. The Navy
in your Government business?
has bought it, and we’re selling that
A. It gets harder at this level. I abroad—we have orders from Italy
don’t see it growing at any great and Spain. In electronic counter
rate, other than perhaps through in measures, we have jamming equip
flation. I see the next five years as ment on the EA6B aircraft. We are
roughly flat with sales from $900 competing with Hughes Aircraft on
countermeasures for the surface
million to $950 million.
Q. What are some of the new areas fleet, with a potential of 250 ships or
you are working in? For instance, more. We’re going to build jamming
equipment for the F-111.
what’s the status of SAM-D?
A. SAM-D is one of our most im Q. Is there any area that looks better
portant programs. We hope that it because of overseas business?
might go into production in 1979. A. Well, Hawk is very big overseas.
That would probably be the earliest. We have this NATO Hawk job,
Proof-of-principle tests to evaluate which is just in its early stages, and
the missile-guidance program are we’re selling Hawk to many other
going well. The program over the countries, both NATO and Mideast—
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separate pins
ease wiring problems
UECL Series 25 plug and socket assemblies simplify
production and ease many of the problems of
inter-connection harnesses Simply crimp* all wires
first into pms or sockets — and then assemble into
mating combinations as a separate, final function. Pins
or sockets push-tit into rigid DAP bodies. Positive
retention, individual identification Up to 104-ways -and your own choice of hoods, shells, cable clamps
and screwlocks Also available, the Micro miniature
series of fixed pin plug and socket connectors.
Wire ■ trapping terminals also available

Ultra Electronics
(Compor-rt^ Limited
Bassetts Road, Loudwater, Buck-., England,
Telephone High Wycombe '0494; 26233
Telex 831-3

Ultra Electronique (France)
23 Bd Berthier 75017 Pans, Cedex 17, Trance
Tel 754 23 64

Ultra Electronics (Components) G m.b H
52 Siegburg bei Bonn Zuth,trapse 17, W German,
Tel: 102241 6 39 62

Ultra Electronics Sweden A B
Box 350, 17203 Sundbtberg 3, Swede*
I el. 108) 29 02 55
Igetas m all maior countries throughout the .voiId
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5 ways to get the best instrument
for your money:
Don’t buy more instrument than you need.

■ Consider your application carefully before
checking out any instrument. Today’s technology
has given many low-cost instruments the measure
ment capabilities once provided only by the highest
priced models. Take the new Heath 4540 oscilloscope
for example. It offers DC-5 MHz bandwidth, 20 mV
sensitivity, complete trigger controls — including TV coupling. A real scope
value for $275.00* assembled, $179.95* kit.

1
2
3
4
5

Compare specifications and features before you buy. Many needed
■ features in products by some manufacturers are actually extra-cost
options. But the Heath/Schlumberger SR-205
strip chart recorder is a complete system —
there are no extras to buy. Its $995.00* price
includes remote programming capability,
events markers, electric pen lift, pushbutton
chart paper advance and reroll... even rack
mount hardware and metric conversion.

Buy from a company that won’t “sell you and forget you.” Consider

□ things like service and replacement parts.
At the Heath Company, we even stock parts for dis
continued models, and our factory service people are
as close as your telephone. Of course, if you build
a Heathkit instrument or purchase one assembled,
complete trouble-shooting procedures are explained
in the manual. Our $179.95* Heathkit IM-2202 31/2digit multimeter even includes standards for calibration
when you’re away from the bench.
Buy from a company with technical expertise you can count on. If
■ you’re having problems making a measurement or finding the instru
ment you need without using your entire budget,
give us a call (616-982-3454). We probably have
just what you need. How about a computing
frequency counter with 0.00001 Hz resolution? Our
new SM-109A measures 1 Hz to 20 MHz and costs
only $595.00* assembled.

■

Get the complete story on Heath instruments — send for your free
catalogs. Heath instruments are better buys than ever. Because

you really get more instrument for your money.
Choose our factory assembled models with complete
one-year parts and labor warranty. Or build your
own from kits and save even more. Send for
your free catalogs today.

Your best instrument values come from Heath.
Please send my
free catalogs:
2] Heathkit Catalog
|

| Heath/Schlumberger
Assembled Instruments
Catalog

Heath Company, Dept. 510-080, Benton Harbor, Michigan 49022

NAME
TITLE
COMPANY/INSTITUTION

ADDRESS

HEATH

Schlumberger
68

CITY

STATE

ZIP

*Mail order prices; F.O.B. factory.
Prices & specifications subject to change without notice,
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we sell it to Japan. But we also are
selling Seasparrow, and will be sell
ing Sparrow internationally.
Q. How healthy is Raytheon Semi
conductor?
A. It’s sort of hanging in there. We
have cut back overhead, got a lot
leaner and more efficient. We’ve
been running some loss, but we’re
close to break-even. We haven’t
seen the turnaround. Optimistically,
we expect it at year-end.
Q. Do you plan to put more effort
into semiconductors?
A. One of the reasons we’ve kept
the semiconductor business, despite
the fact that it hasn’t been a big one
over the years, is that it gives us a
basic technology. We do a lot of ad
vanced development in medium
scale integration, large-scale inte
gration, linear devices, and other
devices. So we think it’s important
to the reliability of our over-all busi
ness. We also want to make money,
and we think we will in good time.
Q. What’s in Raytheon’s future?
A. I see a continuing significant ef
fort, particularly in technical contri
butions to the Government area.
But I also see, barring some general
change in policy, flat sales. One goal
I would like to see us achieve—it’s
difficult—is to increase to a signifi
cant extent the highly technical
commercial business. The reason is
that, while the diversification pro
gram we’ve had in recent years is
fine as far as our total financial posi
tion is concerned, it has done very
little to diversify the employment of
technical people. The only way I see
to do that would be to have such
people contributing to an end prod
uct not for a military use.
Q. What are your goals there?
A. All I can say is that we’re not go
ing to do it so fast we would lose a
lot of money. But we are looking at
areas such as public transportation,
environmental work, and a way to
process wastes.
Q. How do you see next year?
A. I think we’ll have a good year.
With the backlog of business that
we have in the energy business and
the Government business, even if
conditions don’t get a lot better, we
would still have a very good year. □
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You and your career

Wema keeps
wary eye
on unions
by Bernard Cole,
San Francisco bureau manager

Unionization does not now rank as a
pressing issue to most IEEE mem
bers, but that attitude could change
rapidly if management doesn’t act
on “major concerns that are trou
bling the members.” That’s the view
of IEEE president Arthur P. Stern,
who is also a Magnavox Corp, vice
president, after talking with mem
bers across the country. His warning
dovetails with a new attitude of vig
ilance on the part of Wema, the
Palo Alto, Calif.-based professional
organization representing the elec
tronics industries.
Ever since several of its meetings
were subjected to a series of demon
strations six to eight months ago by
production workers fearing layoffs,
Wema has been keeping a nervous
eye on what it considers “relevant”
union activity. Wema’s concern is
focused on a new threat—union
ization activity among electrical en
gineers. Several efforts are accelerat
ing to organize the aerospace
industry by the United Auto Work
ers, the International Association of
Machinists, the National Engineers
and Professionals Association, the
Engineers and Scientists of Califor
nia, and the nationwide Council of
Engineers and Scientific Organiza
tions.
The fear is, says Jerome H. Quig
ley, of Four Phase Systems Inc., Cu
pertino, Calif., that if these groups
are successful with the aerospace in
dustry, which employs large num
bers of electrical and electronic en
gineers, they may turn their efforts
to the semiconductor and instru
ment companies. Quigley is also a
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member of Wema’s industrial rela
tions unit.
Poll. This concern has been rein
forced by an ambiguous, but still
statistically significant, 49-question
survey taken of its 1,750 members in
January by the San Fernando Val
ley Chapter of the IEEE. Not all the
questions were about unionization.
But in those that were, of the
503 persons who responded, 166
were in favor of the IEEE’s acting as
their bargaining agent in negotia
tions with employers—which its
charter currently forbids—41 were
willing to pay extra dues to support
IEEE collective bargaining activity,
and 75 were in favor of an IEEE affi
liation with an organization that
would do such bargaining.
But if the survey was ambiguous,
the unionization of professional en
gineers within the aerospace indus
try to date has not been. The focus
of organizing efforts has been on six
companies in California—General
Dynamics/Convair in San Diego,
Aerospace Corp, in El Segundo,
Kaiser Aerospace and Electronics
Corp, in Palo Alto, Rockwell Inter
national in Los Angeles, and Lock
heed Aerospace Corp.’s Space Tech
nology Center and Missiles and
Space Co., both located in Sunny
vale. So far, union organizers have
been successful at the first two.

As Four Phase’s Quigley puts it,
“In terms of significant union activ
ity, the semiconductor and electron
ics industries, in general, and the
San Francisco peninsula, in particu
lar, are untouched territory.” But
that’s not for lack of trying. For ex
ample, in Palo Alto, Kaiser on May
4 was able to resist an attempt to or
ganize its professionals.
Worrisome. But to nearby com
panies in the San Francisco penin
sula area, the worrisome thing was
the realization that a switch of only
five votes would have turned the 30to-22 company win into a union vic
tory and provided a foothold.
However, an independent engi
neers’ organizing committee, a joint
effort by the Engineers and Scien
tists of California and the Inter
national Association of Machinists
at Lockheed Missiles and Space Co.,
has continued to campaign since
losing an election in 1972. With the
help of NEPA and the UAW, the com
mittee, which is actively pursuing
the engineers and professionals, is
expected to petition for a new elec
tion soon, when it feels it has the
strength. Still in the embryonic
stage in Los Angeles are union
ization efforts among the profes
sional employees at Rockwell Inter
national.
How much importance do the big
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Send for these
new free lamp
information bulletins
from General Electric.
GE has added S halogen cycle lamps
to its low-voltage line.
General Electric now offers over
27 halogen cycle lamps that pack
high light output in small packages.
(In addition, GE offers 8 sealed
beam halogen lamps primarily for
aircraft applications.) Bulb diame
ters range from Xi" to W. Lengths
from .520" to 2.25". Voltages from
3.5 to 28.0 V. And candlepower
from 2.15 cd up to 250 cd.
They’re ideal for applications such
as optical systems, instrumenta
tion, illuminators, fiber optics, card
readers, displays and aircraft navi
gation. A variety of terminals are
offered.
For complete, updated technical information circle the number below or
write GE for Bulletin #3-5257.

GE ^©-0© BLUE to its line of color glow lamps.
'

........... -

■

>

Actual Size

With our new T2B blue glow lamp you can choose from a
broad spectrum of colors for a wide range of indicator, panel illumination,
and edge-lighting applications. Red, yellow, orange, green, blue and white
are available with just three basic lamps (C2A, G2B, T2B) and the appro
priate filters.
All three lamps are electrically and physically interchangeable for opera
tion from a standard 120 V, ac, line in series with an appropriate current
limiting resistor.
They offer rugged construction, long life for reliable performance and shock
and vibration resistance for use in almost any environment.
Send for complete, updated technical information. Circle the number below
or write GE for Bulletin #3-5258.

GE wedge base miniature lamps can save you
time, money and space.
These lamps'are ideal for applications such as indicators,
markers and general illumination where space is at a pre
mium. Their wedge-based construction makes them easy to
insert and remove. They don't require bulky, complicated
sockets. And the filament, which is always positioned in the
same relation to the base, offers consistent illumination from
lamp to lamp.
There are now more than 25 types of GE wedge base lamps available. Volt
ages range from 6.3 V to 28 V. Candlepower from 0.03 to 12 cd. Bulb sizes
range from subminiature at 6 mm to a heavy-duty bulb at 15 mm.
Send fcw-aampMe; updated techrweal information. Circle the number below
or write GE for Bulletin #3-5259.
For the most up-to-date technical information on any or all of these lamps
write: General Electric Company, Miniature Lamp Products Department
#3382-M, Nela Park, Cleveland, Ohio 44112.

GENERAL® ELECTRIC
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Probing the news
unions place on organizing engi
neers? NEPA, with one solid success
under its belt, has solidified its rela
tionship with the UAW to the point
where the latter has set up a nepa
department under the personal su
pervision of Leonard Woodcock,
UAW president. And while the ori
entation of NEPA so far is to aero
space, UAW officials point out there
is no reason to believe that it will
limit itself to that industry. It was
simply easier for NEPA to start there
because the UAW already has orga
nized some segments of that indus
try at the nonprofessional factory
worker level, and because “aero
space has less job security.”
Don Ephlin, of the United Auto
Workers headquarters in Detroit,
Mich., says some of the UAW’s ef
forts may involve taking more inde
pendent unions like NEPA under its
wing. “There are a number of small
independent unions that are looking
to affiliate with a large national or
ganization,” he says. In electronics,
there are such organizations as the
Association of Scientists and Profes
sional Engineers in Personnel (Aspep) at RCA Corp.’s Camden, NJ.,
division. Although Ephlin does not
claim that the UAW expects to pick
up Aspep, he observes that “the de
sire of professionals to be organized
is growing rapidly,” a trend he at
tributes to the recession and to di
minishing job security.
CESO resolutions. Other reasons
for the increasing unrest among the
engineering ranks are apparent
from two resolutions passed at the
Council of Engineers and Scientific
Organizations’ recent annual meet
ing. Both involved legislative efforts
to revise patent laws (1) “to ensure
the inventor receives economic rec
ognition for his knowledge and ef
forts,” and (2) to eliminate what
CESO calls the unfair application of
the Fair Labor Standards Act
exempt status, which “results in du
ress placed upon our members to
work many, many hours of unpaid
overtime, resulting, in effect, in low
ering their pay rate, depriving other
engineers of employment, and de
grading our profession to sweatshop
status.”
□
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the Fluke 88OOA has
resolution / accuracy / portability /economy
That’s what it’s all about!

Here’s what you get for only $985

Look the whole field over. You won’t
find a better value in 51/2 digit DMM
bench boxes than the Fluke 8800A.
And it's a comfortable buy too. Put it
on your bench. There’ll be no raised
eyebrows or wrinkled forehead from
the boss.

AC input voltage. Measures 10 /jvolts

After all, it is far and away the widest
seller in the field.

to 1200 volts in four ranges. Other 51/2
digit DMM’s are limited to 700 V maxi
mum, some to 500 V.
DC input voltage. Measures ± 1 pvolt
to ±1200 volts in five ranges.

True 4-wire resistance measurements
on all ranges. Measure low value resis
tance without lead resistance error.
Measures 1 milliohm to 20 megohms
in six ranges.
Accuracy and resolution. For 90 days
over a temperature span of 18°Cto
28°C... 1 microvolt resolution with
0.01% accuracy on de... 10 microvolt
resolution with 0.1 % accuracy on ac...
1 milliohm resolution with 0.01%
accuracy on resistance.

High DC input impedance. 1000 meg
ohms through the 20 volt range.
Offset current. Less than 15 pA on all
ranges.
Maximum open circuit ohms voltage,
3.3V. Most DM M's fall into the 9 to 18
volt range. That's not good enough for
measuring IC's.
Overload protection. It's the best over
all protection in the industry.
Mean Time Between Failure. 10,000
hours calculated and demonstrated.

Unusually low power consumption.
Just 8 watts. One reason why the
8800Aisso reliable.
Wide range of accessories. Includes
high frequency probes, high voltage
probe, clamp-on AC current probe.
Size. One of the lightest and smallest
51/2 digit multimeters around.
Price. $985 (U.S.A, only).

For data out today dial our toll-free
number, 800-426-0361.

John Fluke Mfg Co. Inc
PO Box 43210
Mountlake Terrace. WA 98043
For a demo circle 196. For literature only circle 71.
For information »ntherest >f the Fluke lino see our ad in EEM or the Gold Book.

FLUKE

Probing। the news

Companies

CBS returns
to the basics
Renamed Technology Center is
concentrating on company’s future
by Gerald M. Walker, Associate Editor

When CBS Inc. last spring reduced
the size and activities of its then CBS
Laboratories and changed the name
to CBS Technology Center, the move
appeared to be a retrenchment, a
cut in research and development.
However, the intent and result were
the opposite—to get back to basic
R&D in fields directly related to CBS.
The activities involved in manu
facturing and marketing of profes
sional broadcasting equipment were
sold to Thomson-CSF of France, and
the Government contract R&D oper
ations were spun off to Epsco Inc. of
Westwood, Mass. What is left in the
CBS Technology Center located in
Stamford, Conn., is a greatly re
duced staff—about 100 from a high
of more than 600—that is concen
trating on basic technology involv
ing television and audio research in
projects ranging from 10-year hori
zons to immediate marketability.
Redirection. Heading the reorga
nized center is Benjamin B. Bauer,
vice president and general manager,
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The record. Benjamin B. Bauer, head of
Tech Center, with four-channel disk.

who has specialized in acoustics and
magnetics at CBS Labs for 18 years.
He reports to Harry Smith, corpo
rate vice president of technology.
“The decision to change directions
was simply that we found the lab
was spending too much time doing
product business and Government
R&D and not enough on work for
our own future,” Bauer explains.
“Now it’s very unlikely that we will
ever manufacture and sell any hard
ware. Our interest is in technology
development and expanding our
understanding. That’s what a tech
nology center is for; only we had
lost sight of that goal.”
Still, the former CBS Labs turned
out some notable products for com
mercial and Government use. Per
haps best known is the 3316-revolution-per-minute long-playing
record, which some experts credit
with virtually spawning the modern

recording industry. For the Govern
ment, CBS developed the field-se
quential color-television cameras
that went to the moon. Commer
cially, CBS’ automatic color and
time-base corrector has made pos
sible the use of portable, lightweight
videotape recorders.
Projects. With this background,
it’s not surprising that despite the
emphasis on basic research, prac
tical product development remains
an objective of the technical center.
That goal is underscored by a run
down of the center’s present proj
ects. Now on the drawing boards
are:
■ Digital television transmission.
Perhaps 10 years from practical ap
plication, development of tech
niques for transmitting TV signals
digitally is now centered around re
duction of bit rate of information
without affecting the quality of the
picture.
■ High-density recording. This is a
code word for video-disk recording
and playback equipment. CBS has
hinted an interest in this potentially
big business. As a result, the center
has set up a team to keep tabs on
other developments in video disks
and to explore new recording tech
niques.
■ Audio systems. This group is ex
ploring developments that range
from a means of improving the
sound of 1%-inch cassette tape to
the possibilities of transmitting ra
dio signals digitally. Obtaining an
acceptable audio bit rate for radio is
further along than for picture im
ages, so that practical digital trans
mission of voice signals is probably
five years away.
B Sound reproduction. Bauer’s
pride and joy, the SQ quadraphonic
record is a here-and-now project.
Although market acceptance was
slow at first, SQ will begin to grow
rapidly, now that a single-chip inte
grated-circuit decoder for the play
back equipment has been devel
oped, Bauer believes. Right now,
the tech center is concentrating on
methods for more efficient manufac
ture of four-channel matrix records.
■ Speakers. The center will con
tinue to refine the Dipole with Vari
able Axis speaker system developed
and marketed a couple of years ago
as the Leslie DVX.
□
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If you re worrying
about Gallium,
you haven't heard
the news.
A large stable supply of gallium is now
available.
From Alcoa’s new plant in Bauxite,
Arkansas.
It’s already processing Alcoa’s own gal
lium-rich Arkansas bauxite in significant
quantities.
So don’t worry. Long term availability is
here. Enough for major applications... from
stock ... as close as your nearest airport.
Keep thinking about electrolumines
cence, optocoupling, photovoltaic conversion,
magnetic bubble memories and other uses of
gallium.
Because gallium from Alcoa will stay
available.
Gallium is found in bauxite. And Alcoa
has extensive reserves of bauxite in Arkansas.
So Alcoa will be extracting gallium from
Arkansas bauxite for a long time to come.
That’s the news.
For more information, contact Alcoa
International, Inc., 61 Avenue d’Ouchy,
Lausanne, Switzerland. Phone 27-61-61

Change for the better with
Alcoa® Gallium
Electronics/August 21, 1975

ALCOA
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Smart cameras clicking
Providing yeast for robust expansion
of an already huge photography
market, electronic automation shows
no signs of slowing down; cheaper,
even more reliable ICs, plus new
automatic features, are still to come

by Ron Schneiderman,
New York bureau manager
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□ “You press the button,” George Eastman said of his
Number One Kodak when introducing it in 1888, “and
we do the rest.” And they did. The exposed film and the
camera were sent to Eastman Kodak in Rochester,
N.Y., where the film was developed, prints made, and
the camera reloaded. While some cameras being made
today basically are no more sophisticated than East
man’s Kodak Number One, there are other cameras. In
deed, in these cameras, electronics seems almost om
nipotent, being largely responsible for one of the fastest
and most lucrative growth rates in industry today.
What began simply enough several years ago with the
incorporation of photoelectric cells into the body of a
camera has come a long way fast. It is now an ava
lanche of electronics displacing mechanical and electro
mechanical devices in still- and motion-picture cameras
in virtually every price range.
“What all this means,” says one camera maker, “is
more and more interested people focusing their atten
tion on top-of-the-line cameras, lenses, and specialized
accessories.” A supplier of electronic components, not
ing the main business of Kodak, puts it another way:
“Kodak sells film. And the best way for it to sell more
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WITH ELECTRONIC FUNCTIONS
film is to make it easier to take good pictures.”
By any measure, photography is a huge market. In
the U.S. alone more than 40 million people use cam
eras. Amateur photographers shoot in excess of 5 billion
pictures annually and their yearly expenditures on film,
equipment, and photographic services runs to more
than $4 billion. In fact die U. S. Department of Labor’s
Bureau of Labor Statistics has estimated that pho
tography will be the second or third fastest growing in
dustry in the economy during the 1970s, rising an aver
age of 9% a year.
The camera electronics market should grow just as
fast. Of the 15 million cameras of all kinds now being
sold worldwide each year, barely a third contain any
electronic components. That leaves about 10 million
cameras that could, but don’t, enjoy electronic advan
tages. Two things must happen to fill the void, accord
ing to sources in both the photographic and semicon
ductor industries: device prices must drop (most camera
devices are custom ics, although both camera and IC
makers are anxious to standardize wherever possible),
and reliability must be higher. “Reliability has to be
fantastic,” says one IC supplier. “Everything has to
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work. Reputations are important in the photographic
industry; it’s one of the most heavily studied consumer
markets there is.”
Fairchild Camera & Instrument Corp., which last
year dropped out as a supplier of control-circuit mod
ules to Polaroid when the two companies couldn’t agree
on price (see “A ticklish affair: supplying the biggies,”
p. 77), has estimated that the market for camera devices
will grow to $300 million in 1980. Edward A. Sack, vice
president and general manager of General Instrument
Corp.’s Microelectronics group in Hicksville, N. Y., sees
the market for MOS devices alone as worth $10 million
to $15 million. “It’s a market we haven’t attacked yet,”
says Sack, “but it’s a very exciting area, and we hope to
be doing something in photography very soon.”
The big picture

Sam Zausner, executive vice-president of Berkey
Photo Inc. and former president of the National Associ
ation of Photographic Manufacturers, foresees a wide
range of developments to keep things interesting. He
predicts “mass production of self-focusing lenses, more
integrated circuits for shutters and other camera con-
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ironically-controlled shutter and a LED data display.

trols, and a greater combination of photography and
other video forms. Photography and electronics are sim
ply becoming more closely allied.”
Kodak, which sells literally millions of Instamatics
each year, and Polaroid, with its “instant-picture” cam
eras, naturally generate most of the interest among
semiconductor makers. They are, so to speak, “the mass
market.” The Japanese, however, have been out
standing innovators in electronic camera controls. By
1972 the Japanese-produced Pentax, Canon, Yashica,
Minolta, and Fuji were all featuring electronic models
with automatic exposure capabilities. Fuji, Nikon, Mi
randa, and Yashica, in their 35 mm single-lens reflex
(SLR) cameras, have since gone so far as to drop the me
chanical needle for indicating correct exposure in favor
of light-emitting-diode (led) indicators. A further shift
now underway by several Japanese camera makers is
from cadmium-sulfide (CdS) light sensors to silicon blue
cells, which generate their own current and are more re
liable under very bright lighting conditions.
Unlike the U. 8., where two companies dominate the
camera field (and with each of them having a series of
cameras that essentially are only step-up models of one
another), in Japan, models of the same general class of
camera from the same manufacturer can be based on
entirely different philosophies. One example is the Ni
kon and its brother the Nikkormat EL. The Nikkormat
EL uses an “aperture-preferred” exposure system in
which the photographer selects the diaphragm opening
76

he wants and the camera automatically adjusts the shut
ter speed for the correct exposure. In such cameras a
“memory” capacitor is charged by the light-sensing
photocell, and when the shutter is opened, charging is
discontinued. With the voltage on the capacitor as a ref
erence, a timing capacitor begins to charge, and when
its voltage equals that of the memory capacitor, the
shutter is closed. The Nikon F2, on the other hand, has
a “shutter-preferred” system in which the photographer
selects a shutter-speed and the camera automatically
sets the correct aperture, usually with positioning ser
vos. Most electronically-controlled models are aperture
preferred, presumably because automatic shutter con
trol is a simpler and more mature technology.
Guarding jealously

Kodak likes to be secretive about the innards of its
cameras (“Of course,” as one spokesman observed, “we
can’t stop you from buying one and breaking it open”).
What is known is that Kodak is expanding its ic design
group. Initially the group’s interests are in bipolar linear
ics but expansion into MOS and integrated-injection
logic (I2L) is planned.
The cameras that Kodak has been selling so far have
largely been the simpler ones, those at the low end of
the Instamatic line. “A high proportion of their sales,”
says Susan Black, a photography analyst for the Wall
St. brokerage firm of Drexel Burnham Co., “has been in
the Model 20, for example, just a simple aim-and-shoot
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A ticklish affair: supplying the biggies
With few exceptions, supplying camera circuits to Po
laroid and Kodak has been pretty much an on-again offagain affair.
Texas Instruments supplies the motor and shutter-con
trol modules for Polaroid’s highly-touted SX-70 instant
picture camera. A third SX-70 module, the flash circuit,
was originally built by General Electric. When GE left the
IC business, Fairchild Camera & Instrument Corp, and
Sprague Electric Co. in North Adams, Mass, became Po
laroid’s flash-bar-control circuit sources.
Fairchild’s contract with Polaroid, signed in late 1972,
called for what was then expected to be $19 million in cir
cuitry for the SX-70. Under the contract, Fairchild sup
plied all three electronic modules for the SX-70, for expo
sure control, flash-flring, and motor-control functions.
But subsequently the two companies failed to agree on
price and volume terms in negotiating a renewal of the
contract, and Fairchild stopped delivering two of the
three modules at the end of March 1974. Some months
later Fairchild also stopped delivering Polaroid’s flash
control modules.
The SX-70's timing or exposure control and the motor
control modules for loading and ejecting film were devel
oped independently by Tl and Fairchild, but both to Pola
roid’s specifications. They differed only slightly in pack
aging but significantly In the degree of integration. Tl
made a discrete photocell, whereas Fairchild integrated
the light-gathering silicon photocell and bipolar expo
sure-control circuits on a single chip. In fact, a number of
semiconductor industry sources believe the reason Fair
child dropped out of the Polaroid picture was that it could
not compete successfully with Tl’s more competitive dis
crete prices.
At the moment, Fairchild has no activity In the photo
graphic area. Wilfred Corrigan, FC&I president, in an ob
vious reference to Polaroid, says that to commit a major
production effort to “a demanding customer who partici
pates in an unpredictable market is not too smart. If we
ever do it again we want a share of the profits.”
Polaroid over the years has gained a big chunk of the
total consumer camera market. The Cambridge, Mass.
based company is now selling at the rate of more than 2
million non-SX-70 camera models a year and has just
sold its 2 millionth SX-70 after three years on the market.
Sprague, meanwhile, in addition to the flash-bar-con
trol circuit for Polaroid, supplies flash-firing devices to
Berkey Photo. Sprague also has made shutter-control ICs
for Kodak, but currently has no Kodak business.

camera with a fixed aperture and two speeds, 1/100th
and 1/40 second.”
Meanwhile Polaroid, which so far has had the in
stant-picture market all to itself, is taking care to defend
the status quo. It has asked a Federal district court in
Delaware to enjoin Berkey Photo Inc. from making, us
ing or selling the Berkey XF-1000 instant-picture cam
era and is seeking triple damages on charges of patent
infringement. Berkey officials counter that the XF-1000
is “a product of independent development by Berkey
engineers and has many of its own patentable features,”
although its design will permit it to use the film devel
oped for Polaroid’s SX-70 model. Berkey won’t say
Electronics/August 21, 1975

G. T. Schjeldahl Co.'s Electrical Products division in
Northfield, Minn, makes flexible circuitry for both Polaroid
and Kodak, and ge is Kodak’s prime source of flash-con
trol pc boards for its top-of-the-line Instamatics. Sig
nificantly, GE went so far as to develop a new technique
for fabricating pc boards to satisfy Kodak's high produc
tion and low-cost requirements for its flashcube control
assembly.
This development, says GE, should make it one of the
world’s largest quantity producers of pc boards within the
next 12 months, with production scheduled to reach tens
of millions of units annually.
One such circuit board is Incorporated in each of the
millions of FlipFlash arrays that GE is now marketing. The
circuits will feed electricity to the eight flashcubes and—
in combination with special switches developed by GE—
control the sequence of firing. To meet Kodak’s require
ments, Arthur M. Bueche, GE vice president for research
and development, says GE had to invent an inexpensive,
fast-drying conductive ink that could be applied by a
screen-printing process and dried in a few minutes. At
GE’s FlipFlash plant in Matoon, III. the conductive ink is
automatically screen-printed in circuit patterns on lowcost substrates.
Motorola’s Semiconductor Products division in Scotts
dale, Ariz. had developed several proprietary devices for
Kodak, Polaroid, and a few Japanese camera companies,
but the only thing a division spokesman would say about
its current photographic activities is, "We no longer sup
ply either U. S. camera maker.”
Micro Components Corp., originally the Micro Elec
tronics Manufacturing division of North American Philips
Corp.’s Amperex subsidiary in Slatersville, R. I., was
formed in May, 1972 when Amperex decided to abandon
the IC business. Amperex had been making linear ICs on
plastic film in an assembly process similar to the Minimod
line developed by GE and was selling them to Kodak for
one of that company’s cameras. Kodak continues to be
Micro Components’ biggest customer for custom bipolar
linear ICs. Micro Components also supplies Sedic Ltd. in
Tokyo, which assembles pocket cameras under contract
to Canon, Yashica and Fuji, among others.
‘‘We're shipping more ICs to camera manufacturers
than to anyone else,” says Micro-Components’ market
ing vice-president Charles J. Grandmaison. According to
Grandmaison, Micro Components was the only IC firm
with an exhibition at the last international Photokina
equipment expo in Cologne.

when the camera will be formally introduced.
Polaroid has also gone to court with Bell & Howell
Co. of Chicago over its “instant movies” line of photo
graphic products. Polaroid had planned to have an in
stant motion-picture camera and projector on the mar
ket this summer. But Polaroid and Bell & Howell are
suing each other for alleged breaches of contract con
cerning design and development work Bell & Howell
did on the camera and projector. According to Pola
roid’s suit, Bell & Howell informed Polaroid on April
24, 1974 that it had decided to withdraw from the proj
ect, which Polaroid insiders referred to as Project
Sesame. Bell & Howell is seeking more than $23.7 mil77

2. Timing network. The pentaprism circuit board contains most of
the 35 mm SLR’s shutter-control system in this Asahi Pentax, an
“aperture-preferred" camera in which the photographer selects the
diaphragm opening. Shutter speed is then set automatically.

transducer between the output amplifier and the LED
array, and a memory circuit for storing fight-gathering
data immediately prior to the flip-up action of the de
flection nrirror.
After the film speed and aperture are set (thus an
aperture-preferred system) the light is “read” through
the lens by a silicon photodiode, and the current it pro
duces is fed to a sense amplifier. The film speed, aper
ture setting and light data go to a preamplifier, pass
through a main ampEfier and then to a computer cir
cuit. Variations of the Eght intensity are handled by a
feedback circuit from the output amplifier back to the
Eon from Polaroid in alleged damages, while Polaroid is sense ampEfier. Using this information, the computer
calculates the shutter speed and sends this to an output
asking at least $27.1 miUion against BeU & Howell.
Kodak’s long-anticipated instant camera, designed to ampEfier.
The 16-dot LED array, arranged vertically along the
compete with Polaroid, wfll necessarily offer more in
terms of automated functions. Susan Black, the market right edge of the viewfinder, coincides with an adjacent
analyst, expects Kodak to enter the instant-picture cam column of shutter-speed numbers. If two LEDs light up
era market early next year. “But that’s a guess,” she simultaneously, an intermediate shutter speed is being
says. “Kodak new-product introductions are usually used. Under manual exposure control, exposure is eas
well-kept secrets. They don’t talk, period. They certainly ily set by matching a LED dot and an indicator needle.
don’t talk about new products, or new product develop
Nothing escapes
ment.”
Much of the same electronics in the Contax RTS wiU
In addition to the instant-picture model Kodak plans
to announce sometime next year, a new high-speed be found in Yashica’s independently designed FX-1,
color-print film, rated at ASA 400, the same as its popu which should be available in the U.S. in late fall. It has
lar black-and-white Tri-X film. The move is designed to not yet been priced.
boost the attractiveness of some of the company’s more
The sequence of events in both the RTS and FX-1 are
sophisticated (and higher priced) cameras in the Insta- basicafly the same: The ASA film speed is set for the
matic tine.
particular film in use, and the aperture setting is dehberately chosen by the photographer. The exposure-read
Holding back
ing circuit’s main switch is operated when the film is ad
So pervasive is the Kodak name in pocket cameras vanced, putting it on stand-by. Partial depression of the
and film that Black believes its competitors, particularly shutter release button activates the computer circuit by
the Japanese, have held back on their own new pocket operating the power switch. With power flowing, the
model introductions—including some with automated Eght sensors (the FX-1 uses CdS ceUs) read the Eght
features—in anticipation of the higher speed Kodak and send the information to the IC computer which
film. “Kodak’s competitors,” explain Black, “don’t want stores it in the memory circuit, after computing the pre
a new product out on the market that won’t accept the cise exposure in terms of current. At this point, shutter
new film, and they don’t yet know the configuration of speed readout (a mechanical match needle in the FX-1)
the cartridge for the new film.”
displays the shutter speed.
Contax, the chief German rival against Leica in the
When the shutter release button is fully depressed, in
days when rangefinder cameras reigned supreme, is in put to the memory is switched off and a current acti
troducing its second single-lens reflex camera this vates the electromagnet to hold the rear shutter bhnd in
month. Electronically, it may be the most advanced 35 place. At the same time the mirror flips up and the
mm on the market.
automatic diaphragm lever operates to close the lens
The new Contax RTS (for real-time system) was de aperture to its preselected position. The front shutter
veloped jointly by Yashica in Tokyo and Carl Zeiss of bEnd then traverses the film plane, exposing the film to
Oberkochen, with Yashica contributing the electronics the image.
Simultaneously the shutter-timing circuit is activated
and camera technology and the West German firm the
charging a capacitor to the required level. When this
optics.
The new Contax is jam packed with electronics com level is reached, discharge takes place, which operates
ponentry. On six small circuit boards are grouped al the switching circuit, cutting off power to the magnet
most 100 devices, including hybrid and monohthic ICs, that holds the rear shutter bhnd. With the magnet de
a 16-dot Eght-emitting-diode display, two electromag energized, the shutter bhnd is released and traverses the
nets, and an assortment of resistors and capacitors. The film plane, closing the shutter. The entire sequence
camera uses a voltage stabEizer, an analog-to-digital takes place in a fraction of a second. In the manual
78
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ICs play many film roles
Movie cameras usually require only aperture control,
as the shutter speed is limited by the frame rate. But engi
neers at Siemens AG, together with designers at the Ger
man-Belgian photographic equipment combine AgfaGevaert, have developed an MOS device that performs a
variety of camera-control functions previously handled
mechanically.
The Siemens device, the S181, is a highly integrated,
low-power circuit, designed specifically for a family of
8-millimeter consumer cameras that Agfa-Gevaert plans
to introduce in the fall.
They are the Agfa Movexoom 6 MOS Electronic, to sell
for about $425, the Movexoom 10 MOS Electronic, to be
priced from $638 to $680, and the sound-film Movexoom
Sound MOS Electronic, which goes for about $766. All
will be built at Agfa’s Munich facilities.
Besides the S181 MOS circuit, the Agfa cameras con
tain two Siemens bipolar ICs, the TCA955, which controls
motor speeds, and the TCA965, which operates in con
junction with a light-sensitive photoelement and deter
mines the diaphragm opening. One of the tasks of the
S181 is to control a four-phase stepper motor that sets
the diaphragm opening.
The S181 also controls the film-feed motor in five dif
ferent modes. In the single-picture setting, the camera
takes only one picture when its release button is pushed.
In the so-called single-picture-repeat mode, the camera
takes single pictures at a preset rate, which can be varied
from one picture each 0.1 second to one a minute.
The so-called title-picture function photographs four
frames after the release button is pushed, a useful fea
ture for trick photography. In the setting for 5-second op
eration, the film-feed motor starts to run for 5 seconds 10
seconds after the release is pressed. In the last mode,
10-second operations, the film-feed motor runs for 10
seconds after waiting out a 10-second delay.
The S181, says Gunter Katholing, Siemens MOS-prod-

mode, the same sequence occurs but without the
memory stage of the computer circuit.
The Contax RTS hit the West German market this
month and, according to an official of Yashica Europe
GmbH in Hamburg, won’t be available in the U. S., or
Japan officially until the fall, although promotional
work is already warming up. It will be priced at retail
between $608 and $650.
Matsushita Electric Industrial Co. has made it pos
sible for many 35 mm SLR makers to install aperture
preferred electronic exposure controls with no major
modifications to the present structure of the bodies or
lenses of their cameras. Matsushita has developed a kit,
available to manufacturers for $20, that contains cir
cuitry for automatically setting the length of exposure,
from 0.0005 second to 4 seconds. Since Matsushita’s sys
tem measures the light at a given aperture in 2 millisec
onds, it is not necessary to accomodate special devices
to permit the calculation of exposures while the lens is
wide open.
Another of the more significant innovations has been
the use of fast-tumoff thyristors. It is these device that
automatically regulate the duration of an electronic
Electronics/August 21, 1975

uct manager, integrates some 1,800 transistors on a chip
measuring 3 by 3 millimeters. This packing density is
achieved through the depletion-load process in which the
large-scale load transistors common to standard MOSfabricatlon techniques can be replaced by much smaller
ones exhibiting depletion characteristics.
These small-area transistors, which perform like con
stant-current sources, consume far less power than the
large-area ones made by standard MOS technology, says
Katholing. At the same rise-time values, the power con
sumption of the transistors is smaller by a factor of five.
The process also makes possible MOS circuits that need
only one supply voltage, another advantage for camera
applications. The S181, built by ion-implantation, typi
cally operates on a 7-v power supply and consumes only
about 30 milliwatts.
The Agfa cameras also are compact, measuring 15.8
by 9.8 by 4.1 centimeters—a size that may encourage
their owners to carry them more often.
For the camera user, the functions the circuit performs
spell greater operating ease, allowing greater attention to
the more creative possibilities of movie making.

photoflash, and therefore control film exposure.
In early photoflash units, the light source (usually a
xenon flash tube) was triggered by short circuiting an
electrolytic capacitor through a cold cathode thyratron.
In the newer “computerized” photoflash units, a second
thyristor turns off the switch thyristor.
In these newer units, a light sensor, normally a silicon
photodiode or phototransistor, picks up the light re
flected from the subject. Its output, amplified and inte
grated, actuates a switching circuit when its output
reaches a predetermined value. That circuit triggers a
so-called quench tube—a small low-impedance gas tube
that short circuits the flash tube—thus terminating the
flash and discharging the energy still stored in the ca
pacitor. The quench tube is a simple arrestor-type gas
discharge tube with external trigger electrode; capaci
tive current flowing from the trigger electrode to cath
ode is sufficient to fire the tube.
More recently, Siemens Corp.’s Components group in
Iselin, N. J., which supplies flash tubes and other com
ponents to Kodak, Polaroid, Berkey Photo, and Honey
well Inc., developed a triggerable surge-voltage-protector (SVP) tube to replace the commonly used quench79

3. Tens of millions. General Electric Co. has developed a fast, inex
pensive technique for fabricating these printed circuit boards for Ko
dak's “FlipFlash" array of eight flashcubes. GE says it will produce
tens of millions of these units annually for the photo market.

type device and thereby increase flash frequency.
According to Donald Epand, Siemens’ marketing
manager, the triggerable SVP has a two to three times
higher holding current than the quench thyristor. “In
the actual circuit, that means that the charging resistor
of 27 ohms for the 6.8 microfarad quench capacitor can
be reduced to 3 ohms. The quench capacitor of 6.8 pF is
thereby being charged faster, enabling a flash sequence
of, for instance, two to three times per second as com
pared to once a second.”
Epand says the triggerable SVP is completely insensi
tive to fast rates of current rise, where this parameter
has to be considered for the quench thyristor. Further
more, says Epand, the resistance in the conducting
mode for the quench thyristor is higher than for the
triggerable SVP. “This makes it possible to generate a
current pulse in the triggerable SVP of, for instance, 300
amps, where it is only possible to generate approxi
mately 200 amps with the quench thyristor.”
One drawback in photoflash systems is that the pho
tographer is limited by the position of the flash unit,
making it necessary in off-camera and bounce-flash
techniques to switch to manual operation. Honeywell
gets around this by separating the light-sensing element
from the flash system. Then, with the sensor at the cam
era’s position, the light reflected back to the camera
shuts off the flash. The result is on-camera exposure
control, no matter where the flash unit is pointed.
Selig Gertzis, president of Micro Components Corp,
in Cranston, R. I., says electronic flash units accounted
for only 3% of the total worldwide flash market last
year. But he notes that while slightly over 30% of all
non-instant pictures taken last year were with some type
of flash system, at least 60% of all instant-pictures were
snapped with supplemental flash. The significance of
this, Gertzis believes, is that the introduction of Kodak’s
instant-camera should mean a lot more flash-circuit-de
vice business for Micro Components and others.
Another factor in the components suppliers’ favor—if
true as photo industry sources believe—is that Polaroid
is considering replacing its costly fiashcubes on some
models with an integral electronic photo-flash system.
Polaroid’s rationale reportedly is that with flashcubes
averaging 6 cents per flash, and electronic photo-flash
as low as 1/ 10th of a cent per flash, it stands to have a
more marketable camera.
Now for l2L
In the future, Gertzis foresees a major market in con
sumer cameras for integrated-injection logic (i2l) be
cause of its low power requirements, circuit density and
versatility. At least his company is developing some
prototype i2l devices. And he anticipates the ability to
combine functions on a single chip, such as shutter con
trol and flash-duration control. Micro Components also
plans to extend its experience in producing “flip-chips,”
a technique developed by IBM Corp, calling for face-
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4. Shift to silicon. A recent innovation is the switch from cadmium-sulfide (CdS) light sensors in cameras to silicon blue cells, which gener
ate their own current and are more reliable under extremely bright conditions. Silicon cells also are more sensitive in low light conditions.

down bonding rather than “chip-and-wire” face-up
bonding and wire assembly of hybrid microcircuits, to
camera devices. “It is a high-volume automated assem
bly method offering lower assembly costs and improved
yields and reliability with complex functions,” says
Gertzis, an ideal combination for photographic appli
cations.
A distant possibility is the complete elimination of
aperture and shutter mechanisms, and their replace
ment by polarized lenses. Scientists at RCA Laboratories
in Princeton, N. J. have developed a relatively simple
liquid-crystal dynamic scattering technique in which the
amount of light passing through the lens can be con
trolled by applying a certain voltage and thereby
switching the materials from opaque to transparent.
Since the degree of scattering, and hence the liquid
crystal cell’s opaqueness, is directly related to the ap
plied voltage, a grey scale is readily attainable. In actual
use, a light-sensing photocell placed next to the lens
could control the voltage source so that only the desired
amount of light can pass through the lens.
Future cameras may also have automatic focusing
systems. Polaroid and Kodak are known to be working
with several schemes, and Nikon of Japan has already
demonstrated completely automatic focusing from 3.3
feet to infinity with an 80 mm f/4.5 lens called AF-Nikkor. The prototype is part of a complex and compact
electro-optical system based on the principle that an infbcus image contains more contrast than an out-of-focus
Electronics/August 21, 1975

image. A photocell reads contrast differences in a 3 mm
image circle in the center of the 35 mm frame and
“hunts” for the area of greatest contrast. A miniature
electric motor drives the lens back and forth in response
to the contrast-difference signals from the photocell’s
electronic circuit. Because of its cost and complexity, the
Nikon system isn’t slated for introduction any time
soon. But it does serve as an indication of the desire of
camera makers to automate virtually every important
operating function of a camera.
Not surprisingly, electronics has caused at least some
minor headaches among mechanically-oriented camera
technicians. Samuel L. Love, president of National
Camera Co., Englewood, Colo., which repairs cameras,
trains camera technicians, and writes technical manuals
for several camera makers, says, “As far as the tech
nician is concerned, the electronics has really been a
burden.
“He’s being forced to learn things that he’s been very
reticent about learning over a number of years. Our
campaign has been, ‘Look fellas, this is the way it is and
you’re going to be seeing a lot more of it.’ They’re learn
ing. And we’re learning, too.”
What is especially satisfying to quality camera
makers is that many professional photographers who
once swore never to touch “automatic” cameras, now
see them as opportunities to concentrate more on the
creative aspects of their work, and occasionally admit
that even their pictures are improving.
□
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Designer’s casebook
Outputs of op-amp networks
have fixed phase difference
by Richard K. Dickey
California Polytechnic State University, San Luis Obispo, Calif.

In the phasing method of single-sideband generation,
two modulating signals are derived from the audio in
put. The two signals must have equal amplitudes, but
must differ in phase by 90° at all frequencies in the
audio band. A differential-phase-shift system that pro
vides these two signals can be made from resistors, ca
pacitors, and operational amplifiers.
The basic section of the constant-phase-shift system is
the op-amp circuit shown in Fig. 1. The transfer func
tion of this circuit is

(a)

jw

s-PLANE

e0/ei = (1 -juRC)/(l+jwRC)
= 1 /-2 arc tan uRC
Thus the gain is always unity, and the phase shift de
creases from 0 to -180° as frequency increases from zero
to infinity. The shape of the phase-shift curve depends
upon the time constant RC i.e., upon the locations of
the singularities in the s-plane plot that is included in
Fig. 1.
If three of these basic sections are cascaded, the over
all gain remains constant at unity, and the over-all
phase shift through the network falls from 0 to -540° at

-1/RC

1/RC

( b)

1. Basic section. Op amp connected as shown (a) is a unity-gain
phase shifter. Singularities of circuit are shown (b) in s-plane plot.
Phase shift ranges from 0 at de to -180° at infinite frequency; how
ever, gain is unity at ail frequencies.

OP AMPS ARE LM324 QUADS.
+5 V TO PIN 4 EACH LM324, GND TO PIN 11.

2. Quadrature. Differential phase shifter converts audio-frequency input signal to two outputs, 90° out of phase, for SSB modulation. Simple
transformerless circuit uses quad op amps driven by a single-ended 5-volt supply. The individual sections are adjusted for 90 phase shift at
the frequencies indicated on the figure; the two outputs are then in quadrature to within 2° from 100 Hz to 10 kHz.
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a rate that is determined by the three RC products.
Two such phase-shift networks, fed from a common
input (as shown in Fig. 2), can be designed so that the
phase shift through one lags behind the phase shift
through the other by 90° over a substantial frequency
range. The time constants are chosen so that the sing
ularities of the two networks interlace.
The all-pass system in Fig. 2 provides two equal-am
plitude outputs that differ in phase by (90 ± 2)° over the
frequency interval from 100 hertz to 10 kilohertz. The
various R and C values were calculated from the table
published by S.D. Bedrosion, “Normalized Design of 90
Degree Phase Difference Networks,” IRE Transactions
on Circuit Theory, June 1960, pp. 128-136. In each sec

Linear pot and op amp provide
tapered audio volume control
by Robert C. Moore
Applied Physics Laboratory, Johns Hopkins University, Silver Spring, Md.

Tapered potentiometers are used in audio amplifiers to
compensate for the nonlinear response of the human
ear. However, at a lower cost, a linear potentiometer
and an operational amplifier can approximate the re
sponse of the tapered pot.
The audio taper for potentiometers is described by
the gain function
Fout/Fin

= f(a) =

where the potentiometer displacement a can range from

tion, RC = Vi'ni, where f is the 90° frequency for that
section as shown in Fig. 2. An exception is the 20,060-Hz
stage, where R was decreased to compensate for the in
herent phase shift in the op amp.
Each section of each network should be individually
adjusted to an exactly 90° phase shift at the indicated
frequency. This adjustment can be made by connecting
the input and output of that section to the horizontal
and vertical inputs of an oscilloscope, and then varying
the 4,700-ohm potentiometer until the Lissajous figure
is a circle. Alternatively, a phasemeter can be used.
Each op amp is one quarter of an LM324 quad am
plifier. The input biasing network allows operation from
a single 5-volt supply.
□

a = 0 (in the full counter-clockwise position) to a = 1
(in the full clockwise position). Signal attenuation
through the potentiometer can be expressed in decibels
as

Attenuation = 20 log(Vm/ Vmi) = 40(1 - a) dB
This expression shows that the attenuation in decibels
is proportional to the potentiometer displacement from
the full clockwise position. To obtain this reverse-loga
rithmic-gain function, special nonlinear potentiometers
are usually used.
Because these potentiometers cannot be loaded heav
ily without distorting the gain function, in practical
audio applications they are usually followed by a gain
stage or a high-input-impedance voltage follower. How
ever, the reverse-logarithmic-gain function can be
closely approximated by using a linear potentiometer, a
single operational amplifier, and one fixed resistor, as
shown in Fig. 2. The operational amplifier adds the ca
pability of voltage gain; in this circuit the maximum
voltage gain is 8, or 18 dB. The voltage-transfer function
for the circuit of Fig. 2 is
Kut/Kin =

(-8a)/(9 - 8a)

which closely approximates the attenuation function
Attenuation = 40(l-a) - 18 dB
over most of the range of a. As a desirable advantage,

1. Audio taper. Volume-level potentiometer for sound systems has
tapered resistivity to compensate for exponential response of human
ear. Expensive tapered pot (which should be followed by a buffer
stage to prevent loading effects) can be replaced by a linear pot,
fixed resistor, and op amp.
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2. Replacement. Linear potentiometer, fixed resistor, and oper

ational amplifier, connected as an inverting amplifier, provide trans
fer function that approximates performance of audio-taper pot plus
18 dB of gain. The minimum input impedance is R.
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Our reliable
15MHz scope
syncs to 30MHz

VARIABLE
SWEEP TIME/CM
POWER
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Model 1472 Dual Trace
Oscilloscope: 27MHz modu
lated carrier and original
audio displayed. . $599.00
Model 1472 Dual Trace Scope has reliable auto
matic sync and plenty of deflection for waveform
analysis at frequencies far beyond its nominal
range. Look at its actual, smooth roll-off curve and
you can see how you can do an expensive scope’s
job with our far less costly but equally reliable,
easy-to-use counterpart. Model 1472 lengthens the
B&K-Precision complete line of 2 to 10MHz band
width scopes—a line of scopes that now outsells
every other 10 to 15MHz scope because our users
have discovered our reliability, performance and
instant delivery from our distributors.

Model 1472 has 19 calibrated sweeps—.5/.iSEC/cm
to .5SEC/cm and sweep to .1/iSEC/cm with 5x and
to 1.5SEC/cm with uncalibrated vernier. Deflection
factor is 0.01 V/cm to 20V/cm ±5% in 11 ranges
plus fine adjustment. Regulation maintains calibra
tion accuracies over 105-130VAC range. Rise time
is 24nSEC, fast enough to check most digital logic
circuitry, including CMOS. Automatic triggering is

obtained on waveforms with as little as 1 cm deflec
tion. Dual trace display has algebraic addition and
subtraction and differential input capability. Mode
automatically shifts between CHOP and ALTER
NATE as you change sweep time, speeding set-up.
Extremely flat in-band response is particularly use
ful for demanding applications like adjusting color
video to close tolerances in TV broadcast studios.
Front panel X-Y operation uses matched vertical
amplifiers, preserving full calibration accuracy for
both amplitude and phase. The intensity modula
tion input (Z axis) is available for time or frequency
markers. Bright blue P31 phosphor and variable
illuminated graticule make any waveform easy
to see.

In Stock For Free Trial
Model 1472 or any B&K-Precision oscilloscope can
be obtained from your local distributor for a free
trial. You’ll find the scope you need in stock today.
Write for detailed specifications.

PRECISION
PRODUCTS OF DYNASCAN
1801 W. Belle Plaine Avenue Chicago, IL 60613
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the attenuation goes to infinity at a = 0.
The transfer function of the circuit in Fig. 2 is norma
lized to

f(a) = a/(9 - 8a)

and compared to the true audio taper in Fig. 3. The ap
proximation, which is good everywhere, is especially
close at the low values of a, where compensation for the
reduced hearing sensitivity at low sound levels is most
important. The two functions agree exactly at a = 0.5.
Because it uses a linear potentiometer, this circuit is
less expensive than the normal audio-taper level-con
trol, and it is much more convenient to use in new de
signs.
The value of R can easily be chosen to suit the op
amp and the circuit impedance; for example, a 100-kfí
pot and a 12.4-ki2 fixed resistor can be combined with a
741 op amp.
q
3. Comparison. Approximation to audio taper is excellent for poten
tiometer-displacement values a below 0.5 and good everywhere
else. The approximation is exact at a = 0.5.

ECL tuned oscillators
are voltage-stable

Designer’s casebook is a regular feature 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 $50 for each item published.
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by Tom Hornak
Hewlett-Packard Co., Palo Alto, Calif.

Ge
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A simple square-wave crystal oscillator or LC oscillator
can be built by using one third of an MC10116 inte
grated circuit, which is a triple differential amplifier in
the MECL 10,000 series. It has better frequency stabil
ity than a similar oscillator that uses a resistor and ca
pacitor as the frequency-determining elements [Elec
tronics, May 29, p. 106]. A 1-volt variation in supply
voltage to the RC oscillatpr caused fractional frequency
changes ranging from 0.09 at 10 megahertz to 0.02 at 50
MHz. The same voltage variation changes LC oscillator
frequencies of 1, 10, 27, and 35 MHz by less than 0.003;
and crystal oscillator frequencies of 10 and 20 MHz are
changed less than 5 X IO-6.
Details of the tuned oscillators are shown in the fig
ure. Transistors Qi, Q4, and Q5 form a differential am
plifier. The output signal supplied by emitter follower
Q2 is fed back via resistors Ri and R2 to the bases of Q4
(positive feedback) and Qs (negative feedback). If no
crystal or LC combination is connected to the bases of
Q4 and Q5, the feedback signals cancel each other be
cause of the high common-mode rejection of the differ
ential amplifier, and the circuit is thus quiescent.
When an LC circuit or a crystal is connected between
the base of Q5 and ground, the negative-feedback signal
is attenuated by the divider consisting of Ri and the low
impedance of the LC circuit or crystal at the series-reso
nant frequency. Because positive feedback dominates,
the circuit oscillates.
The top waveform represents the oscillator’s output
Electronics/August 21, 1975
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1/3 OF MC10116

OUTPUT
-0.9 V
VOLTAGE
(AT PIN 2) -1.8 V
VOLTAGE
AT PIN 5

VOLTAGE BETWEEN
BASE Q5 AND BASE 0„

-0.9 V

-1.8 V

+0.57 V
0 5
-0.57 V-

TIME

Stable. ECL-oscillator frequency, determined by crystal or LC tank
circuit, is insensitive to variations in supply voltage. Capacitor Ci bal
ances stray capacitances (e.g. from crystal holder) that might cause
parasitic oscillations; its value is (Ri/R2)Cstray.

voltage, i.e. a square wave alternating between ECL
logic levels. The middle waveform displays the idealized
signal on the base of Q5, i.e. the output square wave
with its fundamental frequency component attenuated
by the divider. The bottom waveform represents the dif
ference between the other two waveforms, which is the
voltage acting between the bases of Q5 and Q4. This
voltage, clipped and amplified by the differential ampli
fier, constitutes the oscillator output voltage.
□
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Food industry
takes a bite
out of waste
by tightening
process control
Mounting pressures, both economic and Governmental, are speeding the
transition to equipment that weighs on line, controls ingredient mixes,
sorts vegetables, senses contaminants, and optimizes formulations
by Margaret A. Maas,

86

industriai Editor
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□ Rising cost of materials, eroding profits, consumer
complaints, and increasing Government control. This
litany of woes plagues the producers of every can of
beans, box of cereal, and bottle of milk.
The biggest problems can be solved by electronic
scales that weigh at high speeds with greater accuracy
than mechanical units, analytical instruments that mea
sure product composition for tighter quality control,
and X-ray and color-sorting equipment that weeds out
contaminants and blemished products. Added help is
coming from digital controls that blend beer and dairy
products and minicomputer systems that create meat
formulas. And George Trearchis, manager of food-in
dustry sales for Foxboro Corp., Foxboro, Mass., says
“The trend throughout the industry is toward more ad
vanced control techniques, such as feed-forward systems.for evaporators and dryers.”
Although electronics is growing in its influence on the
industry, for the most part, food processing is largely an
untapped market for electronic equipment. Pneumatic
equipment, which always has been the dominant con
trol in the industry, has been cheaper, as well as easier
to understand and maintain. However, now, modular
electronic systems offer lower installed costs—an impor
tant consideration to the food-processing industry with
its historically low profit margin.
One of thé major obstacles facing electronics in the
food industry is the hostile environment. Federal and
state regulations require food processors to outclean
Mr. Clean, and a major cleanup usually involves wash
ing down with nearly boiling water and a caustic agent.
Still another consideration is that most food processors
have never developed an in-house electronics expertise.
“So electronics firms have to supply the technical know
how,” explains Robert L. Morris, director of research
and process development at ITT Continental Baking
Co., Rye, N.Y.
Weighing on line
The most common problem facing food processors is
weight control. “Fines for underweight can be astro
nomical,” declares Ted Wuerthner, general manager of
Acurex Icore Corp., Mountain View, Calif. “In New
York City, for example, they can go as high as $100 a
package.”
To attain the speed and accuracy needed for produc
tion-line weighing, Campbell Soup Co. in Camden,
N.J., had to design its own system. Campbell estimates
that its scale could weigh 1,200 soup cans per minute—if
the assembly line could only handle cans that fast. The
scale is now check-weighing 350-gram Hungry Man TV
dinners within ±2 grams at the rate of 300 per minute.
As a dinner travels down the conveyor line, it disGoing whole hog. Employee at ITT Gwaltney, Smithfield, Va.,
checks bacon-production line where an electronic weighing system
keeps tabs on weight. Prior to this point, a computer system had de
cided how the hog carcasses should be cut up for optimum yield.

places an undamped flexure system to which is
mounted a linear variable differential transformer. The
signal indicating the LVDT displacement is electronically
differentiated to produce velocity and acceleration. Us
ing the values for displacement, velocity, and accelera
tion, the circuitry solves the equation of motion for an
undamped vibrating system, and the resulting weight is
displayed by light-emitting diodes. If the dinner is un
derweight, the circuit activates a solenoid-actuated air
plunger that kicks the package off the conveyor.
To ensure that only one package at a time is on the
weigh station, the package trips a photocell both as it
enters and as it leaves the station. If the conveyor deliv7
ers more than one package at a time, the fault is indi
cated by improper timing between the two photocells.
Adding the label
One of the biggest impacts of the consumer move
ment has been made by the unit-pricing legislation that
requires products to be labeled not only with total price,
but also total weight and price per pound.
To comply with these requirements, Hi-Speed Checkweigher Co., Ithaca, N. Y., designed the Insta-Weigh
Random Weigh Price Labeler. Built around a micro
processor, the Insta-Weigh weighs such products as
frankfurters, cheese, and produce, calculates the price,
and affixes a label on which is printed, the total weight,
price per pound, and total price. In addition, the system
can be customized to sound an alarm when a predeter
mined number of packages or pounds is reached or to
compile such statistics as production rates and percent
age of overweight. The system can weigh as many as 70
packages a minute to within ±0.01 pound.
“We built the control around an Intel 4004 with 3-k
bytes of memory so that we could customize units rap
idly compared with hard-wired systems,” says George
Kavanagh, manager of computer-system design.
As the incoming product moves along a conveyor, it
breaks a photoelectric beam that signals the micro
processor to start the weighing cycle. The circuit reads
the weight of the empty scale, providing a zero reading
for each package. This eliminates problems associated
with scale drift or food accumulations on the scale.
At the same time, the microprocessor activates two
timers and signals a solenoid-actuated pneumatic valve,
which lowers the lifters that support the conveyor. The
conveyor is a lattice arrangement of chains, which drops
and straddles the load cell, lowering the package onto
the scale. When the first timer times out, the micro
processor reads the weight, subtracts the tare stored in
memory, and displays the result. The result is also mul
tiplied by the price per pound that was entered into
memory, together with the tare, through the machine
keyboard. The label is then printed with the weight and
pricing information and applied to the package. When
the second timer times out, the air valve opens, raising
the lifters, and with them the package.
Weighing systems are also controlling some filling

This is the fourth in a five-part series dealing with electronics and industry. Part one, “Automating the machine shop,”
appeared in the May 29. issue. Part two, “Steel’s special problems beckon control-system designers, ” appeared on June
12. Part 3, “Tight supervisory control boosts oil’s output, ” appeared July 24.
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2. Something's brewing. At the Pabst Brewery in Houston county,
Ga., the operator’s control panel on the Fischer & Porter Co. Blend-

Line system is reminiscent of an electric-utility panel. Although only
two streams are blended, the digital system is kept busy sequencing
flow into and out of the brewing vessels, timing agitators, controlling
temperature, and signaling when conditions exceed setpoints.

1. Mixing syrups. At an Amstar sugar refinery, Arabi, La., Foxboro
digital blending system withdraws up to four ingredients from the
holding tanks, two of which are shown in the background, and deliv
ers the blended syrup to either railroad or truck tank cars.
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and batching operations. At a major Midwestern bak
ery, a system built by Revere Corp, of America, Wall
ingford, Conn., is automatically batching prepackaged
mixes with up to five ingredients in each. There are
seven scale systems simultaneously under the control of
a microprocessor.
Binary-coded-decimal setpoints for each ingredient
are entered through thumbwheel switches. When the
operator presses the start button, the microprocessor,
designed by Comstar division of Warner & Swasey
around the Intel 4040 with 4,096 words of programable
read-only memory, sequences the system through the
operation. The gate on the first storage bin opens, al
lowing the material to fall into the weigh hopper. Be
neath the hopper are a load cell that determines the
weight and an analog-to-digital converter that transmits
the accumulating weight to the microprocessor.
The system also takes into account material in transit.
When the load in the weigh hopper plus the weight of
material in free fall from the storage bin equals the set
point, the system closes the exit gate on the bin. The in
gredient weight is registered on a gas-discharge display,
then the system automatically rezeroes itself for the
next ingredient, and the operation is repeated. When
the last ingredient has been added, the system auto
matically dumps the batch.
In continuous-mixing systems, dry ingredients are ofElectronics/August 21,1975

ten fed on conveyors, which, surprisingly enough, vary
significantly in weight from section to section. K-tron
Corp., Glassboro, N.J., has developed a technique for
its digital continuous-weigh feeders to subtract out these
conveyor variations.
Before the conveyor is used, the empty belt is cycled
through its operation, and load-cell readings are taken
at 64 equally spaced increments along the belt. The in
crements are measured by counting pulses from a mag
netic pickup that measures belt-motor speed. An in
frared sensor detects a reference hole in the belt and
initializes the pulse count.
After the 64 load-cell readings are stored in the com
plementary-MOS memory, the system is ready for use.
During normal operation, the logic circuit retrieves the
stored value for the increment being weighed, subtracts
it from the weight of the loaded belt, and defivers only
the weight of the product.

Digitizing for that perfect blend

For products like beers, wines, and dairy products,
blending is almost as important as weighing. “But
there’s not an analog controller made that successive
operators will set in the same place for the same num
ber,” claims Oscar Soroko, food and drug industry mar
keting manager, Fischer & Porter Co., Warminster, Pa.
As a result, digital blending has become important
(Figs. 1 and 2). In dairies, for example, the basic compo
nents—usually raw milk and skim milk—are mixed in
various proportions to produce half and half, fight and
heavy creams, and other products. With digital blend
ing, a variety of products can be made consistently.
Digital-blending systems operate on a flow-rate basis
Electronics/August 21,1975

with the desired total flow rate set as an equivalent fre
quency. When the operator dials in the amount of each
ingredient desired, he, in effect, multiplies the total
flow-rate frequency by the ratio of that ingredient’s flow
rate to the total flow rate. Output pulses from flowme
ters in the blending fines are fed directly into the digital
controller. Usually the pulses are supplied by magnetic
flowmeters because they present no obstruction to flow,
and therefore, food does not accumulate on them.
Pulses from each stream are compared with the indi
vidual setpoints, and the difference is converted to an
analog signal, which usually actuates a valve and regu
lates the flow rate until the difference between the pulse
rates is zero. In this manner, continuous blending is
regulated. For batch-blending, the pulses from the flow
meters are accumulated, and when the value from a line
reaches the value set on a predetermining counter, the
line valve closes.
Wisconsin Electrical Manufacturing Co., New Berlin,
Wis., is installing a digital blending system controlled
by a minicomputer at the Twin Cities Diary in Halifax,
N.S., Canada. The system, which will control blending
of various ice creams, will also monitor the entire oper
ation from the point where the material is received by
truck to the point where cartons are filled.
The system keeps tabs on 29 turbine flowmeters, 30
valve-position selectors and the production count at
eight carton-filling lines. This information is used to cal
culate inventories for incoming ingredients and final
products stored in tanks around the plant, and this in
formation is displayed on a cathode-ray-tube terminal.
At any instant, the operator knows how much is in each
storage tank and the number of cartons that have been
filled by each machine. Flow data can be called up on a
teleprinter.
“The CRT proved to be less expensive and more flex
ible than using an individual display for each tank,”
says Tim Scott, supervisor of computer systems at Wis
consin Electrical Manufacturing Co.
The system is built around a 16-bit General Automa
tion SPC-16 minicomputer with 8,192 words of core
memory. The operator specifies the recipe and desired
weight in pounds by entering them through a tele
printer keyboard.

Spotting the bad tomatoes

Electronics is sorting out unripe vegetables, detecting
damaged products, and rejecting foods that are
blemished, even though they may be edible. Campbell
Soup Co., for example, electronically sorts by color ev
ery grain of rice that goes into its products.
During sorting, produce is illuminated by any one of
a variety of fight sources, depending on the product and
the part of the color spectrum that is of interest. The
fight source may be incandescent, fluorescent or in
frared. The reflected fight may be merely measured for
its intensity or it may be filtered and analyzed for its
color components.
The most exciting activity in color-sorting now is sort
ing out in the field. Tomatoes, for instance, used to be
sorted at the food-processing plant. Now agriculturalists
have developed a tomato that can be mechanically har
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vested, and the crop will be sorted right at the harvester.
Acurex Icore is competing for this market with a design
based on the ratio technique. Reflected light is viewed
through red and green filters. If the red/green ratio is
too low, the system operates a solenoid-operated
plunger that kicks the offending tomato onto the
ground.
Another sorting problem is the weeding out of con
taminants. Despite precautions, bits of glass from con
tainers, slivers of steel from mixers, and other foreign
particles inevitably find their way into products. “And if
one item in 10 million is found to be contaminated,
somebody can make enough noise about it to get the
whole product line recalled,” points out Glenn Woodmancy, manager of special projects at the Borden Inc.
Can & Machinery Operations in Randolph, N.Y.
Metal detectors are widely used, but they are ineffec
tive for non-metallic contaminants. X-ray scanning is
probably the most common technique for detecting
non-metallics, and it’s often used for metallics, too. The
size of particle that can be detected with X rays depends
on the material; the greater the ratio of the particle den
sity to the product’s density, the easier it is to find.
With the aid of an electronics supplier, Borden has
developed a relatively inexpensive machine that it is
now selfing to other food processors. In operation, a
conveyor line feeds the product into a sheet-metal tun
nel that protects the operator from X rays. A photoelec
tric sensor detects the edge of the incoming package and
initiates the operating cycle. The product is illuminated
for a few milliseconds by a low-level X ray, which pene
trates the product and falls on an image-intensifer tube.
The intensifier converts the X-ray field into a visible im
age, which is scanned by a modified high-grade indus
trial-television camera. As the camera scans, the image
is broken into a video signal that is analyzed by com
paring one TV-scan line with the preceding line. This
technique compensates for normal variations in con
tainers and products. Unless there is a contaminant
present, one scan line will look like the preceding line. If
a contaminant is spotted, the system actuates a reject
mechanism, usually a solenoid, to kick the product off
the conveyor line.

Looking at size and shape
Hamamatsu Corp., Middlesex, NJ., is offering a mi
croprocessor-based system with a variety of illuminat
ing sources—X-ray, infrared, ultraviolet, polarized light,
and visible light—to monitor food-processing activities.
These light sources can illuminate a vidicon camera, im
age-dissector camera, self-scanned array, or other de
vice. Because of the many possible hardware and soft
ware combinations, the system has many applications,
which include checking for size, shape, color, number,
position, and movement as well as detecting contami
nants. A soft-drink manufacturer, for example, checks
for strains in its glass bottles by viewing the bottle with
polarized light, while another manufacturer uses X rays
to make sure raisins are evenly distributed throughout
its cereal.
Unlike other systems that must scan the entire prod
uct, the Hamamatsu unit can be commanded to go to a
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particular point and do only a partial scan in a known
problem area. The TV camera is addressed digitally,
moving from point to point both horizontally and verti
cally across the target of the vidicon or across the cath
ode of the image-dissector tube. The field is broken up
into 1,024 by 1,024 elements. Each point has its own
Eght level, which can be converted to an analog signal.
In the vidicon, for example, the system measures the
current of the electron beam traveling from the cathode
to the target; this current is a measure of the light inten
sity at that point. After analog-to-digital conversion,
this data can be processed by the microprocessor.
Essentially, the system recognizes contaminants and
other shapes by sudden increases or decreases in light
level. A running average of several scan fines cancels
out background noise.
The system is built around four Intel 8080s. One 8080
serves as the master processor performing the general
housekeeping functions and selecting the type of scan.
The second 8080 controls the TV camera, while the third
interfaces with such output devices as printers and
CRTs. The fourth 8080 is used when other information is
to be processed with the scan—for example, it may nor
malize thermocouple or strain-gage signals. To shorten
computing time, calculations are performed in a bipo
lar-arithmetic unit, rather than in a microprocessor.

Processing for the birds

Another microprocessor-based system, designed for a
poultry processor by Gamco, Gainesville, Ga., sorts
chickens according tb specified weight limits and drops
them into the appropriate packing areas (Fig. 3). Cus
tomers who resell by the piece—usually fast-food
chains—are willing to pay a premium for chickens that
have been accurately sorted by weight because it gives
them a good idea of the number of legs, breasts, and
wings in a box.
On the sorting line, the chickens are mounted to
shackles attached to an overhead conveyor that carries
them across a load cell at the rate of two per second. To
determine the chicken’s weight, the shackle weight has
to be subtracted from the load-cell reading. Unfortu
nately, the shackles are constantly being repaired and
replaced so that the weights change almost daily.
At the beginning of each day, the operator runs the
empty conveyor once around its circuit, weighing every
shackle. This weight is stored in memory along with the
shackle’s position, as determined by its distance from a
head pin. Later, when the shackles are loaded and they
travel across the load cell, the combination is weighed.
The microprocessor, a National Semiconductor Corp.
16-bit IMP-16C, searches memory for the shackle
weight that bears the index number of the one passing
over the load cell. It subtracts this number from the
gross weight and compares it with the limits set in the
memory through thumbwheel switches on the control
panel. The chicken’s weight range determines the posi
tion from which it is to be dropped. When the conveyor
reaches that position, the shackle releases the bird,
which drops into a packing bin.
Still another control device that has found a ready
market in the food industry is the programable controlElectronics/August 21,1975

ler, which is being used to mix biscuits, operate candy
conveyors, and sequence the stuffing of sausage skins.
At General Mills, the biggest application is the inter
locking of motor controls for food-processing lines.
“We must have 30 or more programable controllers
installed in places where a shutdown on one part of the
line necessitates shutting down lines feeding that area,”
explains Herbert Kraemer, manager of engineering eco
nomics at General Mills in Minneapolis. “A typical line
may have as many as 100 motors, though at any one
time, we may only want to interlock five. A programable controller makes it easy to select any five out of the
100. This is particularly useful during startup of a new
Une or a new product.”
Jim Otis & Associates of Moline, Ill., has designed a
clean-in-place system around a programable controller
for a processing dairy. The system is built around a
Controlpac II from Gulf & Western Industries Inc.
Eagle Signal divisions. There are 11 blending stations,
which the programable controller cleans by stepping
through approximately 200 sequential operations. The
controller supervises the mixing of detergent and water,
then closes off one section of the pipeline and steps
through the cleaning cycle in that section. The cleaning
solution is pumped through, the line is flushed, then
cleaned and flushed again. Flow through the pipes is
metered by a turbine meter, and the length of the wash
ing cycle is determined by a timer. After one section is
Electronics/August 21,1975

3. Fast sort. Shackle-mounted chickens speed across load cell
(bottom picture) at the rate of two per second. Because shackles are
constantly being repaired or replaced, their weights change almost
daily. Gamco designed the system around a National Semiconductor
IMP-16C microprocessor that memorizes the weight of each shackle
and subtracts it from the total weight as the shackle passes over the
load cell. Based on net weight, the system decides into which pack
ing bin the fowl should be dropped. Certain customers pay a pre
mium for chickens sorted according to narrow weight ranges.
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4. Slow peek at a fast process. Mechani
cal problems that turn up in a high-speed
beverage line are difficult to spot because
the machinery moves too fast for the eye to
see. With its video-tape system, Video Logic
Corp, offers an electronic solution to the
mechanical problem. The system provides
easy viewing with variable slow-motion and
stop-action instant replays. Effective shutter
speed is 0.00001 second.

cleaned, the programable controller closes off the
cleaned section and steps to the next, repeating the se
quence until all of the 11 blending fines are cleaned.

Processing to specifications
For bologna, sausage, and frankfurters, Federal regu
lations limit the percentage of fat and water they may
contain, and place a minimum level on the protein con
tent. Yet these factors vary from animal to animal. At
the same time, the types of cuts available to the proces
sor from the slaughterhouse vary daily, as do their
prices. This situation requires the meat processor each
day to develop a formula that will meet Government
regulations, take advantage of the cuts available, and
still make a profit.
A computerized formulation system developed by
Computer Concepts Corp., Knoxville, Tenn., does this
task. By means of thumb-wheel switches, the operator
sets the fat, water, and protein values established by
analytical measurements. Next, he dials in the ingredi
ents. There are 100 possible ingredients, but only 16 can
compete for any one formulation.
The linear program is processed by a Digital Equip
ment Corp. PDP-8/M that is mounted in the operator’s
console, together with a Dectape, 4 kilowords of core
memory, and a printer. Based on the 16 or so selected
ingredients, the computer develops the lowest possible
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cost formulation that meets the fat, water, and protein
constraints.
The system prints out the formulation, the amount of
each ingredient, the price of that ingredient, and the
price at which it becomes too expensive to participate in
the formulation. If the ingredient is already too expen
sive for the formulation, the computer prints the price
to which it has to drop before it should be used. If the
producer must use an overly expensive cut because that
is the only cut available, the system tells him how much
of his profit margin he is sacrificing.
“We can save a food processor 1 to 3 cents a pound
on his formula, and some of the processors use a quar
ter-million pounds a week,” says Ross Duncan, Com
puter Concepts’ director of technical research. “In the
past, the processor generally had to add ‘a little extra’ of
an expensive cut of meat just to make sure that he was
on the safe side of the specifications.”
One of the newer analytical instruments uses conduc
tivity of meat as the basis for ensuring compliance with
specifications on fat content. “Red tissues conduct elec
tricity about 20 times better than white,” says Wes Har
ker, president, Electronic Meat Measuring Equipment,
Phoenix, Ariz.
The company checks 100-pound boxes of meat that
are headed for hamburger and sausage. In the system, a
box is conveyed through a coil of copper tape excited by
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a radio-frequency current. The rf oscillations induce os
cillating currents in the meat, and by measuring the inpedance change in the coil, the instrument can deter
mine the percentage of fat.
Since conductivity is also a function of temperature,
the temperature can either be manually dialed into the
calculation through the control-panel thumbwheel
switches or received directly from an ir temperature
sensor. Temperature and impedance changes are con
verted to digital form and entered in a four-function
calculator chip. A timing generator advances the ad
dress, which the chip seeks in the read-only memory (a
pin matrix), and sequences the chip through the calcu
lation. The percentage of fat is then digitally displayed.
Keeping food within specification not only applies to
Government regulations, but also to a company’s own
concept of a satisfactory product. Some companies have
enlisted to the aid of minicomputers in the analysis as
well as in the formulation of food. The Coca-Cola Co.,
for example, wants to make sure its beverages taste the
same, whether they are purchased in India or Indiana.
To ensure consistency, samples from around the world
are shipped to Atlanta, Ga., for testing at the company’s
Corporate Quality Standards Laboratory.
There, the samples are processed through a wide vari
ety of instruments—gas chromatograph, high-pressure
liquid chromatograph, spectrophotometer, precision
density meter, electronic thermometer, electronic bal
ance, and pressure transducer—all of which are tied di
rectly into a DEC PDP-8. The PDP-8 analyzes and
records the results for as many as 12 instruments simul
taneously. The software program performs such tasks as
peak-analysis, plateau-sensing, and reading the instru
ment output at preset intervals. The operator can estab
lish such parameter limits as sugar content and acidity,
and if the sample exceeds them, an alarm light flashes.
At the end of testing, results from approximately 20
tests on each sample are printed out.
Pushing to increase production

To combat rising costs, food producers are pushing
for higher and higher production rates. Production can
be aided by something as simple as a production-rate
monitor or as sophisticated as video-tape recorder or
high-speed photography.
The production-rate monitor designed by Industrial/Marine Electronics Inc., Londonderry, N.H., oper
ates on the basis of two successive inputs, such as switch
or solenoid actuations, triggered by machine operation.
The monitor measures the time interval between the
two, figures the inverse, and displays the results as a
production rate, such as cans per minute or bottles per
hour. The unit updates its calculation with each succes
sive pulse, and rates up to 400 hertz can be monitored.
At Beatrice Foods, Chicago, the production-rate moni
tor is matching production-line output with the capacity
of a sterilizing oven on a pickle-making line.
As production speeds are increased, mechanical prob
lems may develop in the machinery. High-speed pho
tography can locate the problem but first, the film must
be developed. On the other hand, videotape recording
permits instant viewing, instant replay, and a longer
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viewing time than high-speed photography.
Video Logic Corp., Sunnyvale, Calif., with its Instar
video-tape system offers an effective shutter speed of
0.00001 second, which is equivalent to a film camera
operating at 40,000 frames per second (Fig. 4). The In
star is being used to isolate breakage of baby-food bot
tles at Beech-Nut Inc., it has solved filling-machine
problems at Ralston-Purina, and it identifies difficulties
in filling, closing, and packaging bottles at Joseph E.
Seagram & Sons Inc.
Watching the future growth
In food processing, the greatest potential application
for electronics growth is analytical instrumentation.
Food measurements are becoming increasingly impor
tant part of the effort to produce consistent products.
Nutritional labeling—one of the newer consumer
movement efforts—is spurring the market for analytical
instrumentation. If a label lists an ingredient and its
percentage, the company must maintain that percent
age to an accuracy established by the U.S. Government.
“One of the big problems,” claims Paul Wilks, presi
dent, Wilks Scientific Corp., affiliate of EG&G Inc.,
South Norwalk, Conn., “is that labels are often printed
months ahead of time. Yet ingredients may vary daily.
Food processors are going to have to watch their ingre
dients carefully in order to meet regulations.”
Foxboro’s Trearchis adds, “There’s a whole host of
analytical measurements that the industry would love to
be able to make on line, such as protein and density.
Some techniques are great on some foods, but don’t
work too well on others.”
In addition to the common problems facing nearly
every manufacturer, each of them has a problem or two
that particularly interests him. Warren Egee, director of
engineering research and development at Campbell
Soup Co. would like to be able to measure vacuum in a
sealed can. Existing techniques that infer vacuum by
the depression of the lid are not accurate enough to sat
isfy him. Because of variations in the can itself, equal
depressions do not mean equal vacuum levels.
Selwyn Jones, consulting engineer for control systems
at Pillsbury in Minneapolis, would like to find a tem
perature sensor that foods won’t stick to. “I think ir is
the way to go,” comments Jones, “but it’s too expen
sive.” Herbert Kraemer of General Mills would like to
do a better job of measuring the thickness of dough.
Existing thickness sensors are essentially devices that
ride along the dough and only give the thickness at one
point. “Beta gages like those used to measure thickness
in a paper mill are good, but expensive,” says Kraemer.
Taylor Instrument Process Control division, Sybron
Corp., Rochester, N.Y., is one of the companies looking
into the food industry’s measurement problems. “Lasers
seem to offer some potential in the measurement of
food properties such as density and molecular weight,”
remarks Harold Hendler, food-industry manager.
Over the next few years some dramatic changes will
be made in analytical instrumentation. New sampling
techniques will enable units to measure on fine, and as
on-line measurements are proven reliable, they will
eventually be used to control the processing itself.
□
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Phase-modulation techniques simplify
analysis of phase-locked loops
In determining a PLL’s frequency response with a phase-modulated-signal
generator, the loop need not be opened, and troublesome variations
in loop response are eliminated; three test methods are described
by Robert Rands,

Hewlett-Packard Co., Stanford Park Division, Palo Alto, Calif.

□ Analyzing the operation of a phase-locked loop has
been hard to do without either opening the loop or al
tering the signal level within it. But with the recent in
troduction of signal generators with calibrated phase
modulation, the use of previously impossible techniques
based on phase modulation enables the design engineer
to test plls without interfering to a significant degree in
their normal functioning. What’s more, the test proce
dures can handle a wide range of pll bandwidths.
The phase-modulation approach helps the engineer
to cope with the demands of testing plls for a growing
range of applications. These circuits are used as fm dis
criminators and stereo demodulators, in TV receivers to
synchronize vertical and horizontal scans and in digital
systems for bit synchronization, as tone decoders in
push-button telephones and as filters in oscillators,
where they clean up noise and increase long-term sta
bility. Frequency multipliers or dividers also use plls,
and many frequency synthesizers are based on them.
Regardless of the application, every phase-locked
loop operates on the same principles (see “Phaselocked-loop basics,” p. 95). But there are several inher
ent properties of phase-locked loops that make them
hard to test:

■ Following the input phase detector stage, all signals
are based on phase error and not the input signal itself—
no direct correlation exists between the rf input signal
and what happens in the loop.
a Since the phase detector must have two input signals
to operate, either the loop must be closed to check out
the system or an additional test signal is needed.
□ Since frequency is the derivative of phase, the phase
of the vco is proportional to the integral of the filtered
error voltage, so that the loop has an integrated rather
than a constant feedback function—which makes it hard
to base an analysis of the total closed-loop response on
some open-loop parameter.
□ Because loop components such as the phase detector
are often nonlinear, input signals with a varying peak
phase deviation cause varying loop response—a prob
lem that can only be avoided with phase-modulation
techniques.
The different techniques presently used to analyze
plls all have limitations. One, in which an input signal
is frequency-modulated and the resulting input at the
VCO is monitored, is very useful for testing PLLs in fre
quency demodulators, where the voltage into the vco is
monitored. But for other applications the technique as-

PHASL DEMODULATOR

(a)

1. Real-time Information. The test setup detailed in (a) provides instant visual feedback when adjusting PLLs. The resulting display (b)
shows the relative amplitude versus the frequency response of a phase-looked loop that has about 3 decibels of peaking.
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Phase-locked-loop basics
The phase-locked loop is a feedback system where the
error signal is a function of a phase difference between
an Input signal and some reference. Actual designs show
literally infinite variations, but all basically comprise three
fundamental components: a phase detector, a low-pass
filter, and a voltage-controlled oscillator (VCO).
The phase detector compares the phases of the input
and VCO signals and generates an error-correction volt
age that is proportional to the difference in phase be
tween the two signals. This phase-error voltage passes
through the low-pass filter, which suppresses noise and
any high-frequency signal components and helps to de
termine the loop dynamic performance. The filtered error
voltage adjusts the VCO frequency, which is again com
pared with the incoming signal at the phase detector. Any
error voltage that's generated again passes through the
loop, adjusting the VCO signal until it and the input signal
are locked together in a fixed phase relationship.

sumes that the VCO has a constant gain, independent of
modulation rate or signal amplitude, and this assump
tion may cause errors in the analysis.
With fm signals, too, the peak phase deviation de
pends on the modulation frequency. Consequently,
when an fm signal is used to evaluate a PLL, the signal
amplitude inside the loop will vary with frequency, in
dependently of loop characteristics, possibly causing the
PLL to operate in nonlinear regions and distorting its re
sponse characteristics.
Other techniques involve opening the loop to insert
signals and analyzing the resulting response. But care
must be taken to prevent the injection of the test signal
from altering loop performance. Finally, any method of
analyzing each loop element separately is of course
valuable in diagnosing faulty loop operation, but the
loop interactions are difficult to predict accurately, and
determining actual closed-loop performance is, at best,
difficult.
Closed-loop response

Phase-modulation techniques, however, greatly ease
the design engineer’s job of analyzing plls. Phase-mod
ulated signals do not need the loop to be opened for
them and, unlike fm signals, they maintain a constant
peak phase deviation, regardless of the modulation fre
quency or rate, so that the signal level inside the loop
does not change. Signal generators, like the HP8660
synthesized-signal generator with its calibrated phase
modulation at rates from de to 10 megahertz, now make
it possible to evaluate PLLs with very small or very large
bandwidths. In addition, a calibrated rf signal level is
needed to test PLLs in which the frequency response de
pends on input amplitude. Phase-modulation tech
niques are also useful for phase detector character
ization and can be extended to subsystem testing where
other phase demodulators are already available in the
system.
There are three ways to use phase modulation to de
termine the closed-loop frequency response of the pll
Electronics/August 21,1975

The frequency response of a PLL is determined by how
accurately the VCO tracks the modulation at the input of
the phase detector. As the modulation frequency or rate
is increased, the PLL is less and less able to respond be
cause of bandwidth limitations and so the VCO peak
phase deviation decreases. Thus, the PLL’s frequency
response is simply a measure, in terms of phase devia
tion, of the loop's ability to track the modulation as a

(see table). Involving a low-frequency spectrum ana
lyzer or a phase-gain meter or a rf spectrum analyzer,
the three approaches can easily be modified to suit a
wide variety of pll types and can accommodate limited
substitution of test equipment. Which is the right
method to use will depend on the PLL to be tested, the
kind of information desired, and the equipment avail
able.
In the first phase-modulation measurement tech
nique, a swept display of amplitude as a function of fre
quency makes it easy to monitor a PLL’s frequency re
sponse while adjusting the loop. Such a setup (Fig. 1)
can be used to analyze plls at modulation rates that de
pend on the frequency range of the spectrum analyzer
being used.
In this setup the spectrum analyzer’s tracking gener
ator phase-modulates the first synthesized signal gener
ator at rates from as low as 5 hertz to some frequency
higher than the pll bandwidth capability. (Many spec
trum analyzers have built-in tracking generators, but if
they don’t, companion boxes that provide the function
are usually available.)
The signal generator’s rf output drives the input of
the PLL under test. Another synthesized-signal gener
ator and a phase detector serve as a phase demodulator.
This second signal generator, however, need only be a
simple frequency synthesizer. The VCO output is de
modulated, and the amplitude versus frequency re
sponse is displayed on the linear frequency scale of the
spectrum analyzer.
The measurement procedure is quite straightforward.
The first step is to connect both the signal generator and
the phase demodulator (modulation off) to the same
reference frequency to ensure frequency coherence. In
the setup in Fig. 1, the 10-megahertz reference signal is
obtained from the first generator, but several other fre
quencies will also work. The resistor value is chosen so
that the VCO and the PLL phase detector operate into
the proper load impedance.
The next step is to set the first signal generator to the
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SUMMARY OF FREQUENCY-RESPONSE METHODS

Technique

Low-frequency
spectrum analyzer
display

Major Equipment
Required
2* HP 8660 synthesizedsignal generators

Test Rates

5 Hz - 300 kHz

Though this method requires
the most equipment, the
almost instantaneous swept
display of amplitude response
is ideal for viewing changes
in response while making
loop adjustments. Noise
rejection is good.

1 Hz - 10 MHz

Though the slowest of the
methods, it provides phase
as well as amplitude
information displayed on
meters. Noise can be more
of a problem in this setup.

Resolution of
spectrum analyzer
to 10 MHz.

The easiest to set up, it
also requires the least
equipment. But only
amplitude response is
visually displayed.
Substituting a square-wave
generator for the audio
oscillator provides setup
for transient analysis.

1 phase detector
1 oscilloscope

1 low-frequency spectrum
analyzer (HP3580, HP8556)

Phase-gain meter
(HP3575A)

2* HP 8660 synthesizedsignal generators

Comments

1 phase detector
1 oscilloscope

1 HP3575A phase-gain meter
1 audio oscillator

Rf spectrum
analyzer

1 HP 8660 synthesizedsignal generator
1 rf spectrum analyzer
1 audio oscillator

’A synthesizer can be substituted for the second signal generator.

2. Level-sensitive. Since the operation of many phase-locked loops
is affected by the input-signal amplitude, it's important to check PLL
response curves at several different input signal levels.

input frequency of the pll and the second generator to
the corresponding vco frequency and then to adjust the
phase relationship between the second generator and
the vco so that the phase detector operates in its most
nearly linear region. (At this point, the de output from
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the phase detector is generally in the center of its output
range—for mixers it’s usually 0 volt. To make the adjust
ment, the second signal generator must be stepped 1 Hz
or 2 Hz in frequency and quickly back again. This re
sults in a momentary sweep of the phase detector’s
characteristic. By repeating this procedure several times,
it is usually possible to stop the generator at the detector’s optimum operating point. (Even at a
1-Hz sweeping rate it’s sometimes difficult to stop
exactly at the optimum phase relationship.)
It may be necessary to repeat this procedure period
ically to maintain the proper phase relationship be
tween the VCO and the second signal generator because
of the phase drift (a few degrees per minute at most) be
tween HP8660 generators.
The last step is to phase-modulate the first signal gen
erator and adjust the peak deviation such that both the
PLL under test and the phase detector/demodulator op
erate within their linear regions. The deviation must be
kept small enough to operate in the linear region but
large enough to avoid problems with noise. When using
a mixer as the detector, about 30° peak deviation is
maximum.
If the loop under test peaks significantly, as shown in
Fig. 1, a peak deviation of no more than 10° should be
Electronics/August 21,1975

used, to prevent gain compression. And when the vco
output frequency is a multiple of the input frequency so
that the peak deviation also gets multiplied, then the
peak deviation applied to the input must be reduced ac
cordingly.
Many PLLs are sensitive to input amplitude variations
(Fig. 2) so that testing them at various input levels may
also be desirable.

Measuring amplitude and phase

Using a phase-gain meter in the second method
makes it easy to obtain phase as well as amplitude ver
sus frequency information (Bode plot) for the PLL under
test. The test setup (Fig. 3) is similar to the first, except
that an audio oscillator and phase-gain meter replace
the low-frequency spectrum analyzer.
With the phase-gain meter, measurements can be
made at modulation rates of 1 Hz all the way up to 10
MHz. The phase information that results is the differ
ence between the phase of the modulation at the first
signal generator’s input and the pll’s output. At high
modulation rates, any phase shift that is caused by the
generator can be eliminated by first calibrating the cir
cuit without the PLL under test and then subtracting
those readings from the results obtained with the pll in
the circuit. At low frequencies the phase shift due to the
generator is extremely small, but it increases as the
modulation rate approaches the modulation bandwidth
of the generator.
The digital readout of the phase-gain meter makes it
convenient to plot, point by point, the phase and ampli
tude response of the PLL. For a hard copy of the results,
or when many loops must be plotted, an X-Y plotter
can be used.
Since the filtering provided in the first method by the
spectrum analyzer is not available with the phase-gain
meter, more attention must be given to the signal-tonoise ratio of the measurement system. Power fine inter
ference, for instance, can significantly affect both ampli
tude and phase measurements if steps are not taken to

reduce it by using only short lengths of interconnecting
signal cables and a common power line receptacle.
The test procedure for this setup is almost exactly the
same as before, with one minor exception. When the
second signal generator is stepped up and down in fre
quency to establish proper phase relationship, there’s a
risk of introducing a 180° phase difference because
some phase detectors, such as mixers, may operate on
either a positive or a negative slope. This additional
180° phase shift, which is most obvious at very low fre
quencies, can be eliminated by simply reversing the
phase reference switch located on the phase-gain meter.
The third method of obtaining the frequency re
sponse of plls uses the fewest instruments of all—one
signal generator, a test oscillator, and an rf spectrum
analyzer (Fig. 4). This method can also be used to test at
modulation rates up to 10 MHz, and it’s limited at low
modulation frequencies only by the resolution of the
spectrum analyzer.
In this setup, the signal generator is phase-modulated
using a test oscillator, and as the modulation rate is var
ied, the PLL amplitude versus frequency response is dis
played by the first sideband levels.
This technique is possible because in phase modu
lation the level of the sidebands is independent of the
modulation rate, and for small modulation deviations
(less than 30°) the amplitude of the first sideband is al
most directly proportional to the phase deviation. Thus
the amplitude of the first sideband essentially tracks the
closed loop’s frequency response.
The measuring procedure is quite simple. First, with
the modulation on, the signal generator is set for a mod
ulation deviation of less than 30°, and the spectrum
analyzer is adjusted for an appropriate scan width and
resolution, depending on the loop parameters. Next, a
spectrum analyzer is tuned so that the carrier is on the
left edge of the display. Since the first sideband carries
the frequency-response information, the spectrum
analyzer’s i-f attenuation can be adjusted to display this
sideband. If the spectrum analyzer has variable persist-

PHASE DEMuüULATOR

3. Bode plot. If the spectrum analyzer of the test setup shown in Fig. 1 is replaced with an audio oscillator and a gain-phase meter as shown
in (a), information (b) is provided about the relative phase as well as amplitude of a phase-locked loop's transfer function.
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4. All In the sidebands. In phase modulation the first sideband level is independent of the modulation rate. Therefore the test setup of (a) can
be used to track closed-loop frequency response of PLLs (b) as the modulating frequency is increased.

PHASE OLMODULAFOR

SYNTHESIZEDSIGNAL
GENERATOR
NO. 1

PHASE
DET
INPUT

SQUAREWAVE
GENERATOR

OSCILLOSCOPE
TIME (100 gs/DIV)

(b)

5. Tracking transients. Phase-modulating the signal generator with a square wave causes the rf output to alternate between two discrete
phases. From the resulting display such parameters as rise time overshoot and settling time can be determined.

ence, this is turned to maximum, and the audio oscilla
tor is slowly varied through the frequency range de
sired. The resulting display plots the PLL frequency
response across the cathode-ray tube. If variable persist
ence isn’t available, the sideband level may be recorded
manually.
Response to step changes in phase

Determining such transient response parameters of a
closed loop as rise time, overshoot, damping factor,
settling time, and so on requires a calibrated phase
modulation capability, including the ability to accu
rately control the size of the phase steps. This is needed
to ensure that the PLL under test as well as the sub
sequent phase detector operate in a linear region.
In the test setup of Fig. 5, the signal generator is
phase-modulated with a square wave that makes the rf
output alternate between two discrete phases. The am
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plitude of the square wave is adjusted for the desired
amount of phase deviation. A rule of thumb is that most
phase detectors will remain in the linear region if the
peak phase deviation is kept less than 30°. However, if
there’s any concern about the possibility of overshoot as
also shown in Fig. 5, the peak deviation must be re
duced even further.
Again, both signal generators must be connected to
the same reference frequency source for frequency co
herence. With the modulation off, the second signal
generator’s frequency is varied up and down until it’s
determined that the detector is operating at the center
of its range. With the modulation input of the signal
generator set to the external de position, the transient
response of the loop will then be displayed on the cath
ode-ray tube. The phase deviation is set to an amount
small enough to ensure linear operation of the pll and
the phase detector.
□
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Digivue- a better way
to look at it.

Unretouched time exposure of data displayed on a Digivue unit.
Note high contrast picture, precise graphics.

When your customers spend a lot of time looking at
data displays and computer terminals, the advantages of
Digivue plasma display units over CRT’s become clear.
Very simply, Digivue display/memory units are better
to look at. Digivue units present a flicker-free high
contrast display for more precise readings and
reduced chance of eye fatigue.

And Digivue units make it easier to use what’s on the
screen. Inherent memory is a feature of every unit.
Digivue images appear on a thin, flat panel—which
allows you to design compact components. The
512-60 models offer hard copy and rear projection
capabilities, too. All of which gives you a product with
more features to sell.
Sure, Digivue display/memory units currently cost
more than CRT’s. But they’re worth a lot more to your
customer, because they do a lot more.
For an informative booklet about Digivue display/
memory units call C419) 242-6543, Ext. 66-415, or
write Electro/Optical Display Business Operations,
Owens-Illinois, Inc., P.O.Box 1035, Toledo,Ohio 43666.
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Unretouched time exposure of same data displayed on a CRT.
Note lack of contrast in CRT image.

Demonstration model incorporates a
Digivue display'memory unit 512x512
lines at 60 lines per inch resolution.
Display area 8.5 inches square.
Smaller demonstration unit, utilizing
a Digivue unit with 80 x 256 lines at
33 lines per inch resolution, has
display area of 7.7 x 2.4 inches.

OWENS-ILLINOIS
Toledo, Ohio
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Edge-triggered flip-flops
make 360° phase meter
by James C. Hager Jr.
Columbia Gas System Service Corp., Columbus. Ohio

Many phase detectors measure the amount of overlap
of two waves to determine the phase difference between
the waves. Often designed around some form of AND
gate, they can measure a maximum phase difference of
180°, because, for example, they cannot distinguish be
tween a phase difference of 20° and a phase difference
of 340°. To measure differences up to 360°, a detector
must use circuit elements that respond to the sequence

in which the waves arrive. A pair of edge-triggered flip
flops provides this capability.
A representative AND-type circuit by D. K. Kostopoulos appeared on page 119, in the Dec. 20, 1973, is
sue of Electronics. In this circuit, two signals are applied
as inputs to comparators. The resulting square-wave
outputs become the inputs to an AND gate, with one
comparator output inverted with respect to the other.
The AND-gate output is a pulse produced by the posi
tive coincidence of the two signals. This pulse has a
width proportional to the phase difference between the
two input signals; maximum width occurs for a phase
difference of 180°, as shown in Fig 2(a). The output
pulse can enable a counter for a digital phase measure
ment, or it can be filtered with an RC network to give
an analog signal proportional to the phase difference.
The Kostopoulos circuit can be modified to provide a

1. Two techniques. Performance of phase detector that operates on basis of overlap of two waves is shown in (a). Output is high only while
both A and B are high. Performance of phase-detector circuit that operates on basis of sequence of leading edges is shown in (b). Output
goes high when A goes high, and output does not go low again until B goes high.
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2. Output. An AND-gate type of phase detector (a) has maximum
output-pulse width at a phase difference of 180°. An edge-triggered
phase detector (b) has maximum output pulse width at 360°.

3. Full circle. Use of edge-triggered flip-flops permit this phase de
tector to measure phase differences up to 360° between signals A
and B. This C-MOS circuit can replace the AND gate used in a dig
ital-logic circuit that reads phase difference [Electronics, Dec. 20,
1973, p. 119], and thus convert that circuit to full 360° capability.

full 360° phase-measurement capability. The AND gate
is replaced with an inexpensive C-MOS CD4013 dual
flip-flop, which eliminates the requirement to invert one
signal and permits identical comparators to be used
(Fig. 3). The CD4013_is configured for 360° phase detec
tion by connecting Qi output of FFi to the reset (R2)
input of FF2 and connecting the Q2 output of FF2 to the
reset (Ri) input of FFi. The set inputs (Si, S2) of both
flip-flops are effectively removed by returning them to
ground. The “D” inputs (Di, D2), are hard-wired high
via a pull-up resistor to +V. The clock inputs (CLi,
CL2) serve as the inputs to the edge-triggered phase de
tector, and the output is present at Qi.
The positive transition of the COMPa output signal
transfers Di’s hard-wired 1 to the output, which causes
Qi to go high and Qi to go low. With Qi low, the re
set level is removed from R2. Qi remains high until, as

in FFi, the positive transition of the COMPb output
causes Q2 to go high, which resets FFi and forces Qi
low.
The positive transition of the COMPa output is the
leading edge of the output pulse at Qi, while the posi
tive transition of the COMPb output becomes the trailing
edge. This output pulse has a width directly propor
tional to the phase difference between the input signals
to the two comparators; maximum pulse width occurs
for a phase difference of 360°, as shown in Fig. 2(b).
Both signals must be of the same frequency, and signal
B is assumed to lag behind reference signal A.
The maximum reset-pulse width required for the
CD4013 is less than 0.5 microsecond. Assuming at least
2 picofarads input capacitance at the reset terminal
(R2), a value of 1 megohm for Rs ensures that the mini
mum pulse-width requirements are met.
□

Graphs give aperture time
required for a-d conversion
by Eugene L. Zuch
Datei Systems Inc., Canton, Mass.

The time required for an analog-to-digital converter to
make a conversion is known as “aperture time,” and de
pends on both the resolution and the particular conver
sion method employed. For commercially available a-d
converters that use the successive approximation
Electronics/August 21, 1975

method, the aperture time may be 40 microseconds for
a relatively low-cost 12-bit converter, or as little as 4 ps
for a more expensive high-speed 12-bit converter. In
many cases a sample-hold circuit is used ahead of an ad converter to effectively reduce the aperture times; the
sample-hold can take a very fast sample of the analog
signal and then hold the value while the a-d operation is
performed. (The time interval during which the signal
hold circuit turns off is then the aperture time, and de
termines the conversion accuracy. The time for actual
a-d conversion can be longer.)
It is important for the designer to know what aperture
time is required to keep the system error to a tolerable
value in terms of the resolution of his a-d coverter. The
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RIGHT ON TARGET AGAIN

ÏB W54-low-noise prwmpifer w® MLO
The TDA 1054 integrated preamplifier is
designed specifically for tape/cassette recorders
with automatic recording-level control.
The functions have been divided into four
independent circuit blocks:
o Low-noise input stage
• Equalization amplifier
o Automatic level control unit
o Supply ripple filter

Circle 103 on reader service card

This partitioning allows full flexibility in equipment design,
complementing the excellent performance which is typified by:
• 0.5 dB noise figure
o 4-20 V supply range
o 54 dB control range
o 30 dB supply ripple rejection
Other interesting applications will be found in telephone
answering systems, compressor and expander systems,
high-performance preamps and line broadcast receivers.

1. Sampling time. Aperture time for 1 -bit accuracy at various resolutions in a-d conversion are shown here. Graph (a) gives aperture time
as a function of signal rate of change for signals that are 1Q volts full scale or 10 volts peak to peak. Graph (b) gives aperture time as a func
tion of frequency for sinusoidal signals. Aperture times for larger allowed error can be found by reading on line for lower resolution, e.g., a 2bit error and 8-bit resolution requires the same time as a 1 -bit error and 7-bit resolution. Equations for these graphs are found in text.

tk = V^/^dV/dt)
This is the equation for the family of lines in Fig. 1(a),
with Vfs = 10 volts and n = 4, 6,.,. . 16.
For a sinusoidal signal, which has a maximum rate of
change at its zero crossing,
AV = tA [d/dt(V2)(Vsin wi)]t-o = wVtA/2
where V is peak-to-peak signal value. This gives
2. Error. Possibility of error in a-d conversion depends upon aper
ture time. The greater tA is, the greater the uncertainty in value of an
analog voltage that has been converted to digital level.

maximum aperture time that allows 1-bit accuracy in
conversion of an analog signal to 4 bits, 6 bits, ... or
16 bits is given here in two useful graphs. The graph in
Fig. 1(a) shows this aperture time as a function of signal
rate of change, for signals that are 10 volts full scale or
peak to peak. Fig. 1(b) gives the aperture time as a
function of the frequency of a sinusoidal signal.
The two graphs are derived with reference to Fig. 2,
which shows a time-varying signal and the amplitude
uncertainty AV associated with an aperture time tA

tA = AV/(dV/dt)
If the fractional error e is the ratio of AV to full-scale
voltage Vfs,

tA = (e V^)l(dVldt)
If AV is held to 1 bit, and Vfs is resolved into n bits,
thene = l/(2n), and
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tA = (2SV)/(wV) = e/tf = l/(2airf)
for a 1-bit error and n-bit resolution. This is the equa
tion for the family of lines in Fig. 1(b).
If the allowed error is to be 2 bits instead of 1 bit,
then e = 2/(2n), so aperture times are doubled. An error
of 3 bits gives e — 4/(2n), and so on; thus a 1-bit in
crease in error is equivalent to a 1-bit decrease in reso
lution on the graphs.
As an example of the usefulness of these graphs, as
sume that a 1-kilohertz sinusoidal signal is to be digit
ized to a resolution of 10 bits. What aperture time must
be used to give less than 1 bit of error? The answer,
readily found from Fig. 1(b), is 320 nanoseconds. For 14
bit error the aperture time would have to be 160 ns.
This is surprising, because a I-kHz signal is really not
very fast, and a 12-bit/320-ns converter is not to be
found commercially available as a module. Therefore, a
sample-hold circuit would be required ahead of a
slower a-d converter.
□
Engineer's Notebook is a regular feature in Electronics. We invite readers tp submit original
design shortcuts, calculation aids, measurement and test techniques, and other ideas for
saving engineering time or cost. We'll pay $50 for each item published.
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Delay element
reduces noise

entering TTL gate

Displays need not

flicker in the dark

A functional-block
approach to LSI
design ...

Improving the noise immunity of a transistor-transistor-logic gate is
easy, says Shlomo Waser, a system design engineer at Monolithic
Memories Inc. in Sunnyvale, Calif.—just add a compatible delay ele
ment at the gate’s input. Any positive noise spike that is shorter in dura
tion than the delay introduced by the element will now be rejected. The
amount of filtering is determined by the delay element used, and any
noninverting combinatorial logic will do to implement the element.
Suppose you have a dual-input type-7408 AND gate. Putting a pair of
series-connected type-74L04 low-power inverters in series with one of
the inputs will produce a 60-nanosecond delay. (Each low-power inver
ter has triple the delay of a standard inverter.) The gate’s inputs are
then tied together so that the input signal is applied simultaneously to
both gate inputs.
Now, only signals that last longer than 60 ns will be transmitted to
the output of the gate. The delay can of course be increased by means
of additional double inversions—a single type-74L04 hex inverter pack
age, for instance, can provide up to 180 ns of delay.

Ever been bothered by a gas-discharge display that began flickering as
soon as you darkened the room though it had been fine till then? Well,
the room’s fight was helping to energize the gas, explains John Watson
of Weston Instruments. So if you’re going to run your instrument in the
dark, adjust the display’s operating voltage with the lights off.

While the bit-slice microprocessor approach to digital-system design is
getting all the attention, another LSI technique could give you an edge
in certain applications. That’s the concept of functional blocks, where
the system is partitioned horizontally into a group of commonly oc
curring circuit functions instead of being vertically sliced along bit

fines, as is characteristic of today’s microprocessors.
Semiconductor manufacturers have already identified such common
system elements as multiplier chains, divider and adder registers,
memory pointers, storage buffers, and I/O control registers, and they
are beginning to supply these on single system-wide LSI chips—8-by-8bit multipliers for 8-bit systems, 16-by-16-bit multipliers for 16-bit sys
tems, and so on. Of course, as in the microprocessor approach, the sys
tem designer doesn’t lose customizing capability—he can still program
his system to his needs with programable logic arrays or PROMs to con
trol memory access and I/O peripherals.
... is useful
for systems that

must compute a lot

The advantage of functional blocks is that they allow a manufacturer to
optimize the performance of a single function on a single chip. This
makes the approach especially useful in systems requiring large compu
tational capability, such as business data systems or large storage sys
tems. On the other hand, since the bit-slice microprocessor approach

probably offers more configuration flexibility, it is better for data man
agement systems that require fast throughputs but little computation,
as in process control, or where many of the inputs and outputs must be
handled, as in communications systems.
—Laurence Altman
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Testing more ICs?
Get more tester:
the SITEK320OA.
The SITEK 3200A will test 95% of all
digital circuits made. Bipolar or MOS.
OC/TS. RAMs, ROMs, registers. SSI, MSI,
LSI ... upto 34 pins.Tests units under worst
case limits and conditions specified by the
manufacturer. And tests them more thor
oughly than any other bench-top tester
on the market!

Ultimate programming flexibility, too.
Testing high volumes of a few device types?
Buy dedicated program cards from us or
build your own, using blank boards and
programming kits. For lower volumes and a
varietyof part types, get our easy-to-use
universal programming board and program
library. A manual program option lets the

3200A doubl e i n brass as an evaI nation tool.
The SITEK testers—Model 3200Afor
digital circuits and Model 1420 for linear
devices—are designed to help save testing
money during incoming inspection and
quality control. For both high and low
volume users. There are some simple
numbers we'll be glad to run through with
you that prove the point.

First let us send you the 3200A data
sheet. Circle the Reader Service number.
Or cal I the SITEK product manager at
(408) 255-9500. That's Biomation, new
headquarters for SITEK products, 10411
Bubb Road, Cupertino, CA 95014.
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The SR-50A. The SR-51 A

l©

Texas Instruments

SR-5OA

Texas Instruments is steeped in cal
culator technology from start to finish.
We make all critical parts, and control

quality every step of the way. This is
the key to the exceptional quality and
value of Tl’s professional calculators.

Capability. Quality. Milue.
The technological achievement under the
keyboard is still the reason TI’s professional calculators
offer so much quality and math power for the money
complex calculations. You don’t
have to learn special entry methods
or difficult-to-master key sequences.
There’s a better way — TI’s algebraic
entry system lets you key your prob
lem just the way you would say it.
Naturally. You don’t worry about
SR-51 A: simple arithmetic to
losing data in stacks, or keeping
complex statistics.
track of what is in each stack, or
Sheer math power. Log and trig and remembering if the stack is full. The
hyperbolics and functions of x. The way you learned math is the way
SR-51A has these and also statistical it’s done. On both the SR-50A and
functions. Like mean, variance and SR-5IA —you can command tremen
standard deviation. Factorials, per dous math power with confidence —
mutations, slope and intercept. from the beginning. Power and
Trend line analysis. And there’s a accuracy you can really put to work.
random number generator. Plus 20
Answers are calculated to 13 sig
preprogrammed conversions and in nificant digits, rounded off and dis
verses. Check this list for a closer played to 10. And for maximum
look at the real math power you can accuracy, all 13 are held inside for
get in both the SR-51A and the subsequent calculations.
SR-50A:
Scientific notation is automatic
when you need it. For numbers as
FUNCTION
SR-51ASR-50A
large as ±9.999999999 x 10". Or as
yes
yes
Log, Inx
small as ±1. x 10“".
Trig (sin, cos, tan INV)
yes
yes

Engineer . . . Scientist. .. Business
man ... Geologist... Chemist... Stat
istician ... Student... whatever your
field, if you’re doing more than basic
mathematics, consider an SR-50A or
SR-51Afrom Texas Instruments.

Hyperbolic (sinh, cosh, tanh.lNV)
Degree-radian conversion
Deg/rad mode selection switch
Decimal degrees to deg.min.sec.
Polar-rectangular conversion
W
ex
10x
X2
vx
^y
1/x
x!
Exchange x withy
Exchange x with memory
% and A %
Mean, variance and standard
deviation
Linear regression
Trend line analysis
Slope and intercept
Store and sum to memory
Recall from memory
Product to memory
Random number generator
Automatic permutation
Preprogrammed conversions
Digits accuracy
Algebraic notation
(sum of products)
Memories
Fixed decimal option
Keys
Second function key
Constant mode operation

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

yes
yes
yes
no
no
yes
yes
no
yes
yes
yes
yes
yes
yes
no
no
no

mantissa

New, low SR-50A and
SR-51A prices.
Technological leadership and qual
ity craftsmanship are why Texas
Instruments can offer so much value
at low prices. And now, with new
price tags, the SR-50A and SR-51A
are better values than ever before:
$99.95 for the SR-50A. $149.95 for
the SR-51A.
SR-51A Preprogrammed Conversions

integer

exponent
sign

Quality craftsmanship.
Quality —it’s built in right from
the start. Texas Instruments de
signs and manufactures every crit
ical component. From high-purity
silicon semiconductor materials to
integrated circuits to light-emittingdiode displays to circuit boards to
no
yes
keyboards. So, we design-in and con
yes
no
trol quality —not just monitor it —at
yes
no
every level: Materials. Components.
yes
yes
The
complete system.
yes
yes
To assure you reliable perfor
yes
no
mance, every calculator is subjected
yes
no
to severe environmental and relia
no
yes
bility testing prior to release to pro
20
1
13
13
duction. In production, every one is
yes
yes
thoroughly tested, then “burnedin”, then thoroughly tested again. If
3
1
there
’s any problem, we want to
yes
no
find it before it gets to you.
40
40
Inside, steel machine screws an
yes
no
chor all important structural
yes
no
elements —plastic welds and glue
Performance, accuracy and efficiency. fastenings aren’t good enough. A
Both the SR-50A and SR-51A de double-tough Mylar* • barrier keeps
liver answers you can trust. Quickly dust and moisture from getting un
and efficiently. To problems ranging der the keyboard. The case is highfrom simple arithmetic to highly strength, injection-molded plastic
82073
© 1975 Texas Instruments Incorporated

designed to take a beating. It’s a
quality calculator. And you know it
as soon as you get your hands on
one. The heft and solid feel tells you
it’s a fine-quality instrument even
before you press a key.
The SR-50A and SR-51A are hu
man engineered, too, for maximum
comfort and efficiency. For a hand or
a desktop. Keys have positive-action,
tactile feedback. And the big,
bright displays are easy to read
at your desk or on the go. Slim.
Compact. Light. In your briefcase
or on your belt, you’ll hardly notice
just 8.3 ounces.

Texas Instruments

FROM

TO

mils
inches
feet
yards
miles
miles
acres
fluid ounces
fluid ounces
gallons
ounces
pounds
short ton
BTU
degrees
degrees
“Fahrenheit
deg.min.sec.
polar
voltage ratio

microns
centimeters
meters
meters
kilometers
nautical miles
square feet
cubic centimeters
liters
liters
grams
kilograms
metric ton
calories, gram
gradients
radians
“Celsius
decimal degrees
rectangular
decibels

See them at your nearest Tl calcu
lator retailer. Or, send for our new
fact-filled color brochure. It details
the outstanding capability of both
the SR-50A and SR-51A with full
feature descriptions, sample prob
lems, entry-method
considerations and
more. Write, Texas In
struments, M/S358,
P.O. Box 22013, Dallas,
Texas 75222
* The SR-50 A and SR-51 A are oui- popular SR-50 and
SR-51 in handsome new case designs
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It’s like finding money.
Reliability testing
at up to 300°C with
Ekkcer can cut time
by 70% and up yield
almost 1/3!
Whether you are a manufacturer
of semiconductors or a user of IC
chips and discrete devices, you can
be dollars ahead when you do
process control testing at 250° to
300° C . . . using Ekkcel injection
molding resins for burn-in sockets
and carriers.
For a user, it can mean 30%
increase in yield, due to elimination
of marginal devices not discovered
at 125° C.

For a manufacturer it can mean
greatly reduced testing time: from
168 hours at 125’ C, down to
16 hours at 280° C ... which could
save from 22^ to 40i per unit, and
greatly improve throughput on
existing test facilities
Where silicone or ceramic
carriers and sockets develop brittle
ness with high temperature use,
Ekkcel is unchanged in long term
300° C service. Best of all, Ekkcel

can be molded in sections down to
.004 in. (.010 CM) in thickness,
and it’s easily plated.
We’d like to help with your
existing test programs, and work
with you developing answers to
your future needs. We can help you
cut costs. And that's like finding
money.
Carborundum Plastics, Inc.
Ekkcel Division
5785 Peachtree Industrial Blvd.
Atlanta, Georgia 30341
(404) 455-6127

CARBORUNDUM
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CCD memory system stores megabits
Intel’s charge-coupled-device memory is first semiconductor challenge
to disk and drum types; system is expandable from 1.1 million bits
by Bernard Cole, San Francisco bureau manager, and Stephen E. Scrupski, Computers Editor

In a bid to establish a significant
foothold for semiconductors in the
disk- and drum-memory market, In
tel Corp.’s memory systems division
is introducing the industry’s first
commercially available chargecoupled-device memory system.
Expandable from 1.1 million bits
on a single memory board, the
block-oriented random-access
memory (Boram) system—desig
nated the in-65—has a latency
time—the worst-case time to any
random address in the memory—of
193 microseconds. According to sys
tems engineer Peter Tobias this is 40
to 80 times faster than existing disk
memories of the same capacity.
Since it is modular, the system can
be expanded to almost any capacity.
Fast transfer. The system uses the
Intel 2416, a 16-k CCD memory with
64 serial registers of 256 bits each
and a maximum data transfer rate
of 1.8 megabytes per second. Since
it is a dynamic device, the informa
tion in the shift register must be re
freshed by shifting at least once
every 9 microseconds or the infor
mation will be lost. When searching
for a given word, the information
can be transferred as fast as 750
nanoseconds per shift, controlled by
a four-phase shift clock. But it is
also possible to access the data at
the end of each register without
shifting the data.
The memory chip’s effective logi
cal organization is eight shift regis
ters, each 2,048 bits long. Read,
write, or read/write operations are
performed during a 550-nanosecond-per-bit cycle. Thus, an 8-bit
word is handled in 4.4 /xs. Each
memory board is organized into two
64-kilobyte banks in which shift and
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access times are interleaved to hide
the 9-/xs shift-cycle times.
The system consists of three types
of 12-by-15-inch boards the
memory unit (MU); the control unit
(CU); and the buffer unit (bu). The

MU has a capacity of 1,179,648 bits
and comes in two system organiza
tions: 128-k words by 8 bits in the
MU-65-8 and 128-k words by 9 bits
in the MU-65-9.
The CU is a single printed-circuit

First of a kind. Memory board measuring 12 by 15 inches uses Intel's charge-coupled-de
vice chips to store 1.1 million bits. Board is part of company’s in-65 system.
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They're good... no matter how bad
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PUSHBUTTONS OFFER FLUSH MOU
ING, PANEL SEALING AND
\ f <
. - i RCUITRV ’
INCLUDING SOLID STATE MIL SPEC
~-------— --2335) AT COMMCONTROL CONSOLES.

DS SERIES PUSHBUTTONS.
COMPACT 775 INCH SQUARE DESIGN
OFFERS PLUG-IN-DESIGN AND
4 LAMP DISPLAY.RFI ATTENUATION.
MIL S- 22685.

n

3
u

6

8

9

0

KEYBOARDS.TOTALLY SEALED
EN MOUNTED, WITH ZERO
DEPTH BE
NATURAL
EOUiPME

rrm 11 i ijju
NEL SEALED KS KEY SWITCHES.
--------- -------SNAP-ACTION SWITCHES
• S- BBO5 ) AND FRONTOF • RAN EL
ACEMENT. MAKE KS IDEAL
D CONTROL PANEL
PPLICATlONS.

things get.
The five switches you see here
have all been designed to
operate reliably under extremely
rugged environmental conditions.
Exactly the kinds of environments
where Command, Communica
tions & Control Systems are
required to work.
But if these switches aren't
exactly what you need, you're not
out of luck.
Because they're only a
sampling of literally thousands of
MICRO SWITCH listings available
to fill your needs. Including toggle
switches. Lighted pushbuttons.
Unlighted pushbuttons. Key
switches. Sealed keyboards. Plus
hermetically and environmentally
sealed limit, proximity and basic
switches.
All of them available almost
anywhere in the world, through
over 500 MICRO SWITCH Autho
rized Distributors and Branch
Offices.
And if that still isn't enough,
our Application Engineers will
work with you to modify an existing
MICRO SWITCH product to your
needs. Oi come up with a new
one, through our field and factory
engineering staff.
If you'd like more informa
tion on the devices you see here,
or more information on how we
can help, write or call your nearest
MICRO SWITCH Branch Office
or Authorized Distributor.

New products
board that contains a four-phase
clock generator, a high-speed shift
clock, a time-out clock, an address
counter, address-compare circuitry,
address register and address-decode
circuitry, a data register and a datashift register. The CU will drive up
to eight MU-65 boards, so that an 8or 9-bit system with one CU board
and from one to eight MU boards is
expandable up to 9,437,184 bits.
Adding boards. In some appli
cations, long words will be required
(for example, a system with 128-k
words by 18 bits). While the CU does
not incorporate the facilities to ex
pand the system from 9 to 18 bits,
the CU in conjunction with a BU
does. The BU, says Tobias, is a
simple board containing a data reg
ister, a shift register and the neces
sary gating to handle the second 9
bits of an 18-bit word and will
handle up to 8 additional MU-65
memory boards. Therefore, a system
consisting of 1,024-k words by 18
bits would contain one CU, one BU,
and 16 MU boards, with additional
bus for each 9-bit increment.
The in-65 has a block-transfer
mode. Given a beginning address,
says Tobias, it will continually load
or unload data (or mix load and un
load cycles) in consecutive ad
dresses, without a new address for
each cycle. This is accomplished, he
says, by activating the block transfer
line and providing the system with

continuous-cycle requests.
In addition to its bit-parallel datahandling capability, the in-65, by
means of its CU and BU, has the
ability to handle serial data. This
can be loaded bit-serially into a reg
ister on the CU or BU, and it will
then be loaded into memory, says
Tobias. When read, it can be un
loaded, bit-serially. This is done un
der the control of a shift clock pro
vided by the central processing unit.
Longer words can be unloaded or
loaded bit-serially by chaining cus
and/or bus together.
The in-65 has the capability of
checking and storing parity on in
coming data using 8 bits of data and
one bit as parity and can also check
parity on data read from memory. If
an error is noted, an error signal will
be sent to the processor.
In addition to replacement of
disks and drums, says Tobias, the
in-65 is ideally suited for replace
ment of magnetic-tape loops and for
refresh applications for large cath
ode-ray tubes.
In single quantities, an MU board
with 128-k words by 8 bits costs
$2,600; a BU board, $250; and a CU
board, $490. An 18.8-million-bit sys
tem with one CU, one BU, and 16
MUs with a mounting rack, power
supply, and fans is priced at about
$38,000 to $40,000.
Intel Corp., 3065 Bowers Ave., Santa Clara,
Calif. 95051 [338]

MICRO SWITCH
FREEPORT, ILLINOIS 61032

A DIVISION OF HONEYWELL

By comparison. The in-65 board at left, using CCD chips, is only twice as large as board
containing MOS shift registers, yet CCD board packs almost 14 times as much memory.
MICRO SWITCH products are available
worldwide through Honeywell International.

“Circle 110 for Data,
111 for Salesman Call " ___
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IC converts voltage to frequency
Commercial version of monolithic circuit offers linearity to ±1 %
and bandwidth of 100 kilohertz, sells for $3 each in 100-lots
by Bernard Cole, San Francisco bureau manager, and Lucinda Mattera, Components Editor

Only a short time ago the traditional
rack-mounted voltage-to-frequency
converters costing $200 to $500 were
displaced in many applications by
small modules that cost one tenth as
much. As a result, the range of v-f
applications expanded beyond data
conversion and remote-sensing, ex
tending particularly into low-cost
instrumentation. Now, another ma
jor advance has been made with the
introduction by Raytheon Co.’s
Semiconductor division of a mono
lithic v-f converter.
Designated the model 4151, the
monolithic device (see figure at
right) contains a voltage compara
tor, a one-shot, and a precision
switched current source on a single
chip measuring 45 by 61 mils. In
quantities of 100, the commercial
version is priced at about $3 each.
The output frequency of the 4151
is proportional to the input voltage
over a six-decade range. The de
vice’s conversion accuracy drifts
only about ±50 ppm/°C with tem
perature and typically about
±0.2%/volt with the supply voltage.
Linearity ranges from ±0.05% to
±1%, depending on whether an ex
ternal integrator is used.
Featuring a resistance-programable full-scale frequency, the 4151 is
capable of operating over a band
width of 10 to 100 kilohertz, product
manager James Schmook points
out. Other features, he adds, in
clude: single-supply operation from
+ 8 to + 22 v at 4 to 6 milliamperes;
a pulse output that is compatible
with all logic forms; high noise re
jection; an easily trimmable output;
a single-ended input, referenced to
ground; and an input voltage range
of from -0.2 V to supply.

112

As a stand-alone v-f converter (as
shown in the figure), the 4151 has a
linearity within ±1%. In a typical
application, where the input voltage
range is 0 to + 10 V, the output fre
quency varies from 0 to 10 kHz.
Full-scale frequency can be fixed by
adjusting the current-output-set re
sistor. But as a precision v-f device,
Schmook says, the 4151 can be used
with an operational-amplifier in
tegrator, connected between its
comparator and current source, to
provide a typical linearity to ±0.05%
over a 10-v input range. The op
amp integrator improves the line
arity of the 4151 by holding the out
put of the internal current source at
a constant zero voltage. “Unlike
many v-f converter designs that lose
linearity at inputs of less than 10
mV,” he adds, “this circuit retains
linearity over the full range of input
voltage, all the way to zero.”
Or vice versa. The 4151 can also
be used as a frequency-to-voltage
converter, both in the stand-alone

and precision modes. A resistor-ca
pacitor differentiator network is tied
to the inputs of the on-chip voltage
comparator to hold it in the off
state. A negative pulse to one input,
or a positive pulse to the other, will
cause the comparator to fire the in
ternal one-shot. For proper oper
ation, the input pulse width to the
comparator must be less than the
period of the one-shot. Or, in
stead of a differentiator network, an
external comparator can square up
sinusoidal input signals before they
are applied to the internal compara
tor.
With a typical supply current of 4
mA, the 4151 has an internal power
dissipation of 500 milliwatts. It
comes in three versions: the military
RM4151, which operates over a
range of -55°C to + 125°C; the
commercial RC4151,0°C to +75°C;
and the RV4151,-40°C to +85°C.
Raytheon Company, Semiconductor Divi
sion, 350 Ellis St., Mountain View, Calif.
94042 [339]
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I VACTEC optoelectronics

New High Speed
Silicon Photovoltaic Cells
Ten times faster with excellent linearity, high

high

temperature stability, and
sensitivity.

low-light

RESPONSE TIME VS LOAD FOR .2" x .2" SILICON PHOTOVOLTAIC CELLS

THE INDUSTRY'S BROADEST LINE:
A. Standard and high speed silicon photovoltaic cells.
B. Phototransistor and photodarlingtons.
C. Opto-Couplers (three types).

O
O 10

LED/Photoconductor
LED/Phototransistor
Lomp/Photoconductor

HIGH SPEED CELL
t and t.

D. Selenium photovoltaic cells.
E. C-MOS and Bi-polar custom l-C's.

F.
= current rise 10% • 90%

CdS and CdSe Photoconductors.

Write today for more details.

= current fall 90% - 10%
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Vactec. Inc.
2423 Northline Industrial Blvd.
Maryland Heights, Mo. 63043
Phone (314) 872-8300

New products
Industrial

Pressure sensor
won’t drift
Computerized calibration

and high-volume casting
keep price down to $30

RELI ABILITY...can you
guarantee that?
WE CAN.

High transducer prices have long
been a subject of complaint from
high-volume users in. the petroleum,
chemical, and other industries. Now
the Gulton Industries Inc. Servonic/Instrumentation division has,

When you use

Components.
INTEGRAL CIRCUITS. RESISTORS.
CAPACITORS. RECEIVING & AM
PLIFYING TUBES. VARIOUS VACU
UM & DISCHARGE DEVICES.

’Cause they’ve been tested by many
years of operation in various instru
ments & apparatus.
Thoroughly designed. Subjected to
all kinds of checks & tests prior to
serial manufacture. Made in precise
compliance with prescribed produc
tion duty. Elaborately checked up by
quality control.
“ELORG” stands for powerful scien
tific & industrial potential in every
branch of electronics.
US and USSR cosmonauts have
already exchanged handshakes. Why
not follow their suit?

ELECTRONIC
WITH “ELORG”
COMPONENTS FROM THE USSR.

V/0 ELECTRONORGTECHNIKA

■

114

32/34 SmolenskayaSennaya
Moscow 121200
USSR
Telex 7586

at least for a pressure-transducer,
chopped the price down to a level
that many users will probably con
sider acceptable. Its GS-2, selling
for $30 per transducer in quantities
of 5,000, is offering greater accuracy
(typically ±1% of full scale) and
longer operating life than designs
costing three to 10 times as much,
claims John Hayer, vice president of
marketing.
Based on these over-all character
istics, Gulton says that the unit is
suitable for OEM instrumentation
applications ranging from automo
tive and truck-engine control to sta
tionary processing and diagnostic
systems.
Although the pressure-measuring
principle is not new—it is the basis
for other Gulton transducers—the
construction and calibration tech
niques for the GS-2 have cut costs
significantly below those of previous
models. The transducer housing is
produced by high-volume casting,
and the instrument is calibrated in
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the company’s computer-controlled
test facility.
In the basic design, deflection of a
welded aneroid capsule under pres
sure is detected by a linear variable
differential transformer. The lvdt
provides a full-scale output of 0 to
7.5 v de for nine pressure ranges of
0-15 to 0-300 pounds per square
inch (absolute or gage). Input to the
sensor is also a de voltage—9.0 to
15.0 v de at a maximum of 30 mil
liamperes. The input power is con
verted by the sensor’s solid-state cir
cuitry into a high-frequency ac
voltage to excite the LVDT.
Both the lvdt and the sealed
aneroid pressure capsule are long
life components, and the combina
tion gives the transducer a rating of
2 million operating cycles at a tem
perature of -40°F to 250°F, vibra
tion of 10 g, and shock of 50 g. The
circuitry, LVDT, and capsule are
housed in a specially treated alumi
num die-cast case that is suitable for
use with most liquids and gases. The
entire package weighs less than 3
ounces.
Exhibiting long-term drift-free
operation, the GS-2 can operate for
years without recalibration. Other
advantages include the high-level,
infinite-resolution output and input/output electrical isolation. Iso
lation resistance between input and
output is 50 megohms. Other specs
include a maximum output imped
ance of 5,000 ohms and a nominal
load impedance of 50,000 ohms.
Gulton Industries Inc., Servonic/lnstrumentation Division, 1644 Whittier Ave., Costa
Mesa, Calif. 92627 [371]

High-output system measures
static and dynamic pressures

A pair of piezoresistive pressure
transducers and a companion am
plifier together form a pressure
measuring system with a full-scale
output of 500 millivolts and a rise
time of less than 10 microseconds.
The KIAG-SWISS system, made in
Switzerland by Kistler Instrumente
AG, can measure static and dynamic
pressures from 2 bars full scale up to
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200 bars full scale. (A bar is approx
imately equal to an atmosphere of
pressure.) The transducers are ex
cited by a calibration current sup
plied by the amplifier. The current
can be adjusted to a value specified
for each individual transducer so
that the full-scale output is always
exactly 500 mv. For this purpose,
the current can be varied from 2.000
to 4.999 milliamperes.
Kristal Instrument Corp., 2475 Grand Island
Blvd., Grand Island, N. Y. 14072 [373]
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4K MOS RAMS:
FASTEST
ON RECORD
AVAILABLE NOW:
dynamic 4096bit RAMS, with
most dynamic
delivery
offered yet!
Call your
local dis
tributor
today for
our#2604
standard—
he’ll ship
immediately
from volume
stocks, compet
itively priced.

Clip coupc.I to le+tt ’’head fur
4K MOS RAM da’ a s leet
□ Nt • d stock now, call immedt

!

eiy

Narro

Ext
_-----------

THINK

SihllDtiCS
PsLJS

811 BARQUES, SUNNYVALE, CALIF. 94086
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Preset counter has
built-in triac and relay

A six-digit predetermining
counter counts up from zero to a
preset number and then actuates ei
ther a 10-ampere double-pole
double-throw relay or a 9-A triac.
To minimize radio-frequency inter
ference, the triac circuitry includes a
zero-crossing detector that turns it
on at a zero crossing of the ac line.
The counter includes a 110 V ac
power supply and a display made
up of light-emitting-diode digits
measuring 0.29 inch high. In its
automatic recycling mode, the
counter keeps the relay or triac
energized for an adjustable period
of from 20 milliseconds to 1 second.
In its non-recycling mode, the
counter keeps them energized until
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The EPC 2200.
A hard copy recorder
for spectrum analysis®
The new EPC Model 2200 is the first truly
fine quality, low cost, hard copy recorder.
When matched with a spectrum analyzer or
processer, the Model 2200 prints spectral
data on a continuous dry paper display 19.2"
wide. This hard copy history-plot presents
2,048 clearly defined data points per scan,
revealing spectrum lines buried as much as
6db below the noise level.

The Model 2200 interfaces with digital and
analog equipment, accepts a variable dump
rate and permits flexible expansion or con
tractions of scale. It sweeps at speeds be
tween 1/10 second and 8 seconds, and is
mechanically virtually jitter-free.
The EPC Model 2200 is currently built in four
modified formats. Further customization is
possible. Write for information and a quote.

EPC LABS, INC.
123 Brimbal Avenue
Beverly, Mass. 01915 USA
(617) 927-2523

Circle 168 on reader service card

115

A year ago we introduced 7 new JCM miniature RF coaxial connectors
that “do the job for a fraction of SMA prices.“

Here, by popular demand, are 8 more.

New products
the unit is reset by either a front
panel push button or a remote sig
nal.
Kessler-Ellis Products Co., Atlantic High
lands, N. J. 07716 [375]

Converter linearizes

resistance thermometers
Designed to work with resistance
thermometers such as platinum
RTDs (resistance temperature de
vices) and linear thermistors,
Thermivolt systems are temperature-to-millivolt converters that pro
duce an analog output voltage pro
portional to the sensor temperature.
Moreover, the output is scaled so
that an output of 23.8 mV, for ex-

If you don't require all the electrical performance built into SMA
type connectors, why pay for it? Up to 3 GHz for flexible cable
assembly and even beyond 6 GHz for semi-rigid assembly, our new
JCM series gives you the same electrical performance as the far
more expensive SMA types. The series includes connectors for both
panel and PC mounting. All are interchangeable and intermateable
with the standard, expensive SMA connectors. So you can use them
without making any changes . . . and without compromising required
performance. There are JCM connectors to accept virtually any
miniature size cable, so you don't have to stock a big variety.
It's worth looking into, isn't it? All it costs is a stamp.
E. F. JOHNSON COMPANY / Waseca, Minnesota 56093
Please check for technical information or test samples of our
new low-cost series 142-0200-001 JCM connectors.
□ Please send technical information.
□ I desire test samples. Please call me at_____________________
HAVE
TITLE

FIRM

ADDRESS
CITY_____________________________ STATE_________________

ZIP______________

*E. F. JOHNSON COMPANY
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ample, corresponds to a tempera
ture of 23.8° (either fahrenheit or
Celsius). Thermivolt units are
offered in both open and enclosed
models that cover the temperature
range from -40° to 600°C. Prices
range from $130 to $200, deliveries
are from stock.
Yellow Springs Instrument Co., Inc., Box
279, Yellow Springs, Ohio 45387 [374]

Digitai linearizer works

with any thermocouple
The Sanlab 201 digital thermo
couple linearizer is a completely
digital device that accepts input
data from an analog-to-digital con
verter and processes it in accordance
with nbs thermocouple tables to
provide a linearized digital output.
The unit accepts input data in paral
lel binary or binary-coded decimal
form and generates output data in
either or those two forms. Full
range linearization to within a reso-
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abrasive
slurry
problems?
The P.R. Hoffman PL-2 SLURRY
DISTRIBUTION SYSTEM, a self con
tained, variable flow rate system con
structed of stainless steel and corrosion
resistant material for use on all types
of lapping machines with all types of
slurries might just be the solution to
your problems because of a unique
design which eliminates clogged feed
ports with a controlled rate of flow
This pivot mounted system can be
included on original equipment or can
easily
be
installed
on
existing
machinery.

lution of 1° is offered for type J, K,
T, E, R, S, and B thermocouples.
Delivery is from stock.
The San Diego Instrument Laboratory, 8098
Engineer Rd., San Diego, Calif. 92111 [376]

Direct European inquiries to:
JOSEPH ELECTRONICS
188-190 Stratford Rd.,
Westminster House
Shirley, Solihull,
West Midlands, England

Transducers convert

voltage and current

Designed to convert the outputs of
potential transformers and current
transformers to proportional de sig
nals, the VE4 and VI4 transducers
produce outputs that are indepen
dent of load resistance. This makes
them especially valuable for remote
instrumentation applications in
which the circuit resistance is un
known or subject to change. The de
vices are made in half-modules that
measure 1.5 inches wide and 5.25 in.

GURR RRTEEDi« WORK
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SUPER GIVEAWAY:
6 W®
OF PROM RESEARCH
FREE for the asking: our PROM
reliability report. The kind of
hard-nosed data you need
on nichrome fusing, and
the critical conditions
governing rel
maximization. A
strong evaluation
of our PROM
research, further
supporting RADC
findings.
______
F REE COPY of Signetics PROM
Reliability summary attach
coupon to letterhead

Name
Tel

E. t

SihllDtiCS
811 E. ARQUES, SUNNYVALE. CALIF. 94086
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Straight talk
aboutie sockets.
Integraled-circuit sockets are becoming
such a household item, people aie staitmg
to forget something
They're not all alike And the differences can have a major unpact on the
pertoi mance and profitability of the pioducts they're used in
That's why we've decided to go over a
few socket basics

THE REASONS...
AND THE RISKS.

diffeiences That's why we make sockets
foi both needs, in the widest lange of sizes
and specifications in the industry—hom
6 to 40 contacts, on 300’, 400", and 600"
centers These include low-profile, LED,
and test sockets, socket carrier assem
blies, and moi e—with PC, wne-wiappmg,
.uid solder pocket termmations
And thanks to high-volume, automated
production economies, these sockets are
priced competitively despite many featuies you can't get elsewhere

----- — SMALL POINTS MAKE

All sockets serve basically the same
purpose they allow you to replace ICs
without damaging eithei the IC or the PC
boaid In so doing, they make both design
changes and field seivice economically
feasible for you and vour customer
There's only one problem When a
socket fails, troubleshooting can be a
nightmare.— to a point wheie you'd hav e
been better oft without sock ets m the first
place. So it pays to be sure that the sockets
you buy aie light for your appheatron

CHOOSING THE
RIGHT SOCKET.
Buying the rght socket is much more
than a matter of profile and price It's
ma tch mg the right one to the demands of
your apphcation
For low-cost, hrgh-volume products
where the risk and consequences of socket
failure are minimal — and wheie lepeated
IC msertion and high letcntion aren't
required—bu> the cheapest sockets that
will do the job propeily
But foi high-shock and vibration envi
ronments, or other situations where per
formance is critical, by all means get
the best sockets money can buy.
At Augat, weundeistand these

A BIG DIFFERENCE.

It's amazing how the finei points of
socket construction can affect lehabihty
Tike the matenal the contacts aie made
of Foi lepeated IC msertion and good
retention no othei material can match the
beryllium coppei used m all Augat PC
sockets Cost alone leads othei producers
to use othei materials
Designs vary, too
Among low-pnced sock
ets, Au gat's new lowprofile senes gup the IC
lead along both flat
sides, lathei than by the
edge, foi best contact.
The Augat
And they'll take the full method since 1965.
range of lead sizes too
Among pieimum sockets, Augat's Senes
500 and 700 aie the only ones in the
woild to include the two-piece inachmed
contact assembly designed and peifected
by Augat While stamped "equivalents"
abound, their looser toleiances have given

rise to a series of pitfalls avoided by the
Augat design

The corroded
contact.

The bent
IC lead.

The loose
contact.

In die impoitant matter of flow solder
ing, both senes again ptovide a decisive
edge The closed-end constmction com
pletely eliminates the possibility of flux
or solder wicking
These distinctions may seem small But
taken together they're a good indication
of how well the sockets vou buy will
stand up under long-teim use And in a
market flooded with lookalikes, they 're
somethmg to shop for

A SUPPLIER YOU
CAN COUNT ON.
As the pioneer and leader rn the IC inter
connection industry, Augat has always been
the world's prime supplier of IC sockets
Now, after completmg a multi-million
dollar progiam of veitical integration,
we'ie better equipped than ever to main
tain diat position— by providing the best
sockets, die best service and the finest
distnbutoi network m the world
For all the tacts, send today tor our new
brochure We're convinced that die more
you know, the moie vou'11 come to Augat
foi all your IC interconnection needs

YOU ONLY GET IT
ALL FROM AUGAT.

AUGAT

Augat hie , 33 Perry Avenue, P.O Bov 779, Attleboro, Massachusetts 02'03 Tel (617)222-2202
Europe - Augat N V, Boulevard A Reyeis, 103,1040 Brussels. Belgium, Tel (02) 736939°
Japan—KyokutoBoekiKaishaLtd, New OtemachiBldg 2-L 2-Chome Otemachi Chn oda-Ku, Tokyo 100-91 Japan Tel (03)244-3788
Canada—AC Simmonds & Sons Ltd, 285 Yoik.land Blvd, Willowdale, Ont M2JlS8,Tel (416)491-1010
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New products
high. A 19-inch rack can hold a full
set of watt, var, current, and voltage
transducers for a three-phase line.
Westinghouse Electric Corp., Westinghouse
Building, Pittsburgh, Pa. 15222 [377]

Servo-input recorder

ROW! Inlection molded
Reed Relays.
Injection molded strain reliefs prevent shorts,
opens and broken reeds.
Coil wound directly on reed switch for greater sensitivity.
Universal foot print for greater interchangeability.
Completely sealed to eliminate contamination.
One hundred percent in-process and final dynamic tests.
Available in a full range of form configurations,
.41
voltages and coil resistance values.

■

■
■
■
■
■

monitors up to 10 inputs
Developed primarily for water
quality monitoring, the model
35-1542X servo-input recorder con
verts a voltage or current input sig
nal into digital form and records the
data on a 16-channel binary
punched tape. Able to handle up to
10 remote inputs, the recorder can
be battery-powered and left at a re
mote location for extended periods.
The unit can be set to record at in
tervals of as little as one minute or
as much as 60 hours. In addition to
storing the data on a punched tape,
the recorder is offered with an op
tion that allows it to be interrogated
from a central location and to tele
meter the data back on command.
Fischer & Porter Co., 567 Jacksonville Rd.,
Warminster, Pa. 18974 [378]

ADHESIVE SEALED
AND BONDED

INJECTION MOLDED
COIL WOUND DIRECTLY ON REED . .
STRAIN RELIEF HEADER . . .
greater sensitivity . . . less power
greater mechanical stability
UNIVERSAL FOOTPRINT . . .
greater interchangeability
INJECTION MOLDED SLEEVE . . .
seals . . . protects . . . eliminates shorts

Available in DIP and encapsulated packages

MEKD
1311 AIR WAY/GLENDALE, CA 91201/(213) 240-4664

Circle 119 on reader service card

MEMORY SERIES No. 4

Level controller works
with conductive materials
A solid-state level controller for use
with conductive fluids, solids, or
semi-solids is expected to find appli
cation in food processing, environ
mental control, and general manu
facturing. The unit exploits the
conductivity of the material being
monitored to carry a weak current.
When the level drops below a preset
level, a circuit opens and activates
the device, which refills the con
tainer. A built-in time delay elimi
nates chattering caused by sloshing
of liquid during refill. Life expect
ancy is 1 million cycles.
Industrial Controls Division, General Time,
Thomaston, Conn. 06787 [379]

THERE’S HARDLY A
BIPOLAR MEMORY
WE CAN’T
SHIP FROM STOCK.
Supermarket convenience one stop fills
all your memory reqs Take your pick from
the industry s broadest line of proven
hi-performers More of the fastest, all the

standards—volume stocked now (MIL. too )
Clip coupon to letterhead for
Bipolar Line Card.

Name

THINK E t

Circle 171 on reader service card
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New products
Communications

Acoustic filters
offer linearity
Low phase-deviation teatured
in device for cable TV

and one for satellite nets

Although good shape factors are at
tainable for eight-pole lumped-con
stant bandpass filters, they must be
equalized for both phase and ampli
tude in many demanding circuit ap
plications. Surface-acoustic-wave

filters, on the other hand, are inher
ently linear-phase devices that don’t
need equalization networks to en
sure low phase- and group-delay deviation throughout the pass
band—two critical parameters for
communications circuits.
With this in mind, Andersen Lab
oratories has developed two SAW fil
ters—the model 44-5, aimed princi
pally at the cable-television market,
and the 150-3, designed for por
table, satellite, and missile commu
nications systems. Model 44-5 is
priced at $239 each for quantities of
less than 10; the model 150-3, $295.
Delivery time for both is 30 days.
In production quantities, Ander
sen Labs points out, saw filters cost
20% to 40% less than equivalent LC
types. Other attractive features, the
company adds, are stability, com
pactness, and absence of the need
for adjustment, . a costly process.
Also, design techniques for surface
acoustic-wave filters allow indepen

120

dent control of major parameters
like bandwidth, stop-band rejection,
ripple, and shape factor.
Model 44-5, for example, is cen
tered at 44 megahertz, has a 1-deci
bel bandwidth of 4.8 MHz and a 40dB bandwidth of 5.85 MHz. Pass
band ripple is ±0.5 dB, and the stop
band rejection is greater than 48 dB.
Phase deviation is ±8° from 41.7 to
46.5 MHz and ±4 from 42.7 to 45.75
MHz. Group-delay deviation is ±50
nanoseconds and ±40 ns, respec
tively, over the same bandwidths.
Insertion loss is less than 25 dB, and
the impedance is 75 ohms. The de
vice is housed in a flatpack measur
ing 1.4 by 1 by 0.125 inches for
mounting on circuit boards.
The model 150-3 (shown at left),
is a smaller, lightweight filter avail
able in a standard flatpack. It is a
small-bandwidth device, weighs less
than 10 grams, measures 1 by 0.875
by 0.25 in., and is available in a mil
itary as well as a commercial ver
sion. Its impedance is 50 ohms; in
sertion loss, less than 20 dB; and
maximum temperature coefficient, I
part per million/°C. Phase lin
earity over a 0.5-dB bandwidth of 8
MHz is ±3°, and group delay devia
tion is ±20 ns. Phase tracking filterto-filter is less than ±5°. The 32-dB
bandwidth is 8 MHz.

quirements from as many as 100
pairs to no more than three pairs for
key telephones and call directors.
The Rolm CBX (for computerized
branch exchange) is intended for
business and institutional appli
cations having between 80 and 800
telephone stations. Its principal fea
tures, in addition to a need for no
more than three-pair cabling, in
clude up to 16 different classes of
service that can be assigned on an
individual telephone basis, auto
matic identification of outgoing
dialing, on-line diagnostics, auto
matic selection of the cheapest route
by which to make outgoing calls,
and use with standard telephones.
The company is quoting 90-day de
livery time on new orders.
Rolm Corp., 18922 Forge Dr., Cupertino,
Calif. 95014 [403]

Scrambler made for

radios and telephones
Designed primarily to allow confi
dential speech over the radio, the
Daca scrambler can be used by po
lice, fire, and similar government

Andersen Laboratories Inc., 1280 Blue Hills
Ave., Bloomfield, Conn. 06002 [401]

Computer controls

telephone branch exchange

A computer-controlled telephone
branch exchange uses time-division
multiplexing to reduce cabling re

agencies as well as by such private
users as truck drivers and ship oper
ators. Made in the Netherlands by
Conte B. V. of Lelystad, the scram
bler is a digital device that uses sev
eral carrier frequencies. It feeds
these frequencies into its modulator
in a random order selected by the
user through a series of thumbwheel
controls. By making only eight ran
dom connections, the user can select
one of 40,000 programs—a number
large enough to make unauthorized
unscrambling very difficult. The
Daca scrambler conforms to all ap
propriate FCC regulations. A tele-
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THE WONDER DRILL

FOR DIAMONDS

The greatest
invention since
the Thumb and
the Wheel:

the >KVANT-9< LASER
Ten times more productive than other electric methods
Two hundred times more productive than
mechanical drills
The Wonder Features:
•

drills apertures of all sizes and shapes standard in
diamond drawing tools

•

restores apertures in worn diamond tools

•

operable in single-pulse and multi-pulse automatic
mode

•

has an extra-efficient pumping system offering
10 j pulses at one lamp

C&K’s new Thumbwheel Switch!
Introducing C&K’sinspired new line of Thumbwheel
Switches Available in both front and rea- mounting
models, the miniature C&K Thumbwheel is uniquely
adaptable each section is a switch unto itself, or tne
switches may be stacked together —three, five ten, or
whatever—to handle the most complex switching task
Only 315"w (front-mounting) or 350"w'rearmount
ing). each section nas 10 positions with digits or
optional symbols Write today for complete details
including our more-than
-fair pricing schedule
C&K Components, Inc.

103 Morse St Watertown.
MA 02172. (617, 926-0800
TWX: 710 327 0460
TELEX: 92 2546
Circle 121 on reader service card

I

CAPABILITY SERIES No. 1

I

IC FAILURES
■ DON’T DEPEND ON LUCK. ■
The No-Less Wonder Specifications:
Single-pulse treatment, aperture dia.............. 0.005 to 0.4 mm
aperture depth......................to 1.0 mm

Multi-pulsetreatment,

aperture dia........................... to 2.0 mm
aperture depth.................... to 2.0 mm

Don't gamble on rework, fjeld failures, pre-tests.
Our SUPR II Reliability Program, for a few cents
a part, processes to 10x industry standard quality
levels through
1 military visuals
I and burn-in.

Pulse repetition rate(automatic mode)....................... 60 p/min

And the modern exterior of >KVANT-9< Laser matches
the wonders inside.
Exporter:

V/O TECHMASHEXPORT

FREE SUPR II Reliability
Processing brochure yours:
attach coupon to letterhead.

35, Mosfilmovskaya, Moscow V-330, USSR
Telex 7568

Name

Te THINK Ext

TECHMASHEXPORT
Circle 120 on reader service card

SillIlDtiES
811 E. ARQUES, SUNNYVALE, CALIF 94086
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Dialight
sees a need:
(Need: The widest choice for your every appl ¡cation.)

POSITIONS
/ITCH now offers two new 16-position
switches - the Type H front mounting
he Type P rear mounting switch.
tch module measures only 10-mm wide
iblc with a multitude of options which
CH offers on all of its thumbwheel
and local distribution. Write
tc information.

ONI Of THS fUROV GROUP OP COMPANIES

770 Airport Boulevard
Buru igame, CA 94 ,10
(415) 347 8217 • TWX 910-374-2353

739 SERIES
installation
tractively
and
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more
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package

mount ng

characters,

with

with

Available

without

or

characters are 0.625" and come

coder 'driver
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at-

bezel

either green c red LEDs in seven-segment format
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with

Read

out offers lowest cost per character for comparable size.
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Presenting
in your
corner:
730 SERIES

Your choice
. a red
or green LED readout with large 0 625" characters
low

power,

operates

Comes in

with

standard

plus minus module

IC

power

Display

supply

uses

levels

standard or

high brightness LEDs for maximum I ght output arranged
in a seven-segment format. Available with or without on

beard

decoder/driver

bright,

highly

'egible

Unique

lens

design

generates

naracters.

Dialight, the company with the widest
choice in switches, LEDs, indicator lights
and readouts, looks for needs . . . your
needs . . . and then they develop solutions
for your every application. No other com
pany offers you one-stop shopping in all
these product areas. And no other com
pany has more experience in the visual
display field. Dialight helps you do more
with these products than any other company in the
business, because we are specialists that have done
more with them. Talk to the specialists at Dialight first.
You won't have to talk to
anyone else. Send for your
free new copy of Dialight’s
Dialight, A North American Philips Company
203 Harrison Place, Brooklyn, N. Y. 11237
(212) 497-7600
current catalog.

D BAU GHT

See Dialight.
122

Circle 122 on reader service card

THE
ELECTRONICS
BOXER!
Why mess around when you
can have the ELECTRONICS
BOXER clean up your
copies—keep them in top
condition.

And, it’s easy and
inexpensive, to keep the
ELECTRONICS BOXER in
your corner. Just complete
the coupon and mail. Your
order will be processed
immediately, postpaid.
I ELECTRONICS BOXER
I Jesse Jones Box Corporation
| 2250 E. Butler St., Philadelphia, Pa. 19137

■ Please send me: □ boxes @ $4.25 each;
I □ 3 boxes @ $12.00; □ 6 boxes @ $22.00

j My check or money order is enclosed.
| Name_______________________________________________
I Address______ ;______________________________________
[ City
State
Zip

New products
phone version is also available.
The Netherlands Consulate General, Com
mercial Div. 5832, One Rockefeller Plaza,
New York, N.Y. 10020 [405]

Tone generator works
with any telephone
Designed to permit any telephone
to serve as an access port to a call
diverter, central computer, or simi
lar equipment, the model TG-402
tone generator is a pocket-size, bat
tery-operated device with a stan

programmable microvolts
for $1,485
The EDC third generation 501 H has:
Speed: 50ps switching and settling time
Ranges: 100 mV, 10 V, 100 V, 200 VDC
Resolution:! ppm to steps of 0.1 p\/
Accuracy: ± 0.005% of programmed value
Programming: TTL, BCD 8-4-2-1; other
codes available including binary and
ASCII
Options: Added resolution, ranging, CMOS
compatibility
Accessories (field installable, plug-in):
Serial-to-parallel converter, memory
register, opto-isolators, ranging amplifier

For complete specs and prices on the 501
H and other EDC calibrators and standards,
circle reader service number. To evaluate
the 501 H in your application call Bob Ross
at 617-268-9696.
"standards of excellence since 1958"

ELECTRONIC
DEVELOPMENT
CORPORATION
11 Hamlin St., Boston, MA 02127

Circle 123 on reader service card

dard 12-button keyboard. The unit
has a built-in speaker that can be
applied to the mouthpiece of any
telephone. The output tones are
standard Touch-Tone signals with
frequency errors of no more than
1.5%. The TG-402 sells for $100 in
small quantities.

MEMORY SERIES No. 5

WE MAKE
ONE FAST RAM
DO THE JOB OF NINE

The Candela Co., 2224 Old Middlefield Way,
Mountain View, Calif. 94043 [406]

Why string up nine 64-bit RAMs, when a single
64x9 package does the same job—at 45ns.
Savings? Obvious; less parts to buy, less power to
burn. Quantity stock available now.
Ask for high-speed #82S09.

Multiplexed system controls

7,000 pieces of equipment
A multiplexed communications sys
tem for the control and monitoring
of electrical equipment can handle
as many as 7,140 separate pieces of
equipment in its fully expanded
form. The System 1A uses digital
transmission at a rate of 1.544
megabits/second, and so is compat
ible with the Bell System’s well es
tablished Tl transmission links. It
can accept inputs from a variety of
devices such as security and fire
alarms, badge readers, and tele
typewriters, and it can deliver out
puts for controlling pumps, lighting,

Data sheet for 64x9 RAM, the
#82S09, available now: attach
coupon to letterhead.

Name

Tel.

sihnotics

__
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Ext.

I

j■

811 E. ARQUES, SUNNYVALE. CALIF. 94086

Circle 174 on reader service card
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Where can you find
a remote controlled
cassette tape
transport for under
$1OO?
For Applications In:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Micro Processors
Data recording/logging/storage
Programming
Instrumentation
Industrial Controls
Data duplicating
Security/automatic warning systems
Test applications
Audio Visual/Education
Others

An autoranging
DMM
©n§y
$315?
Yes And it’s a KEITH LEY—no less
TI'"1 Model 168 is a fuiI-function DMM
It measures ac/dc volts, ac/dc amps and
ohms too Autoranging, optional battery
pack, two-terminal input push-button
operation, light d ft:, ction indicators
and 12-mon th uaranh on ilspecsare

.

•

f rt

dde ' f

With Features Of:
• 4 motor reliability

KEITEÎL.EY
IIXTSTRUME NTS
U. S.A. : 28775 AURORA ROAD, CLEVELAND, OHIO 44139

EUROPE: 14, AVENUE VILLARDIN, 1009PULLY, SUISSE

Circle 175 on reader service card

NEW FROM
AUGAT.

PHkDECK
The Economy Co., Ill Division
Oklahoma City, Oklahoma 73125
The Phi-Deck isthefirst American-madetape transport with remote
control capabilities and features including standard and nonstan
dard functions — selling for under $100 in quantities of one.

— — — — — — — ■ The Economy Co., Ill Division
1901 North Walnut
Oklahoma City, Oklahoma 73105
(405) 528-8444 Ext. 71
□ I am interested in application no
□
Have Representative call
□ Send application notes

H

□
□
□

Nam e
Title
Company Name____________________________________
Address __ _ ______________________________________

-J
a

City
State_____________ Zip
Phone Number_______________________

I

124

Our 28-pin, high-density
cable plug assembly ana
socket offer twice the I/O
density of conventional
assemblies. Features include
Augat's exclusive twopiece machined contact
assembly, plus compati
bility with other Augat
boards, P.C. boards,
or chassis mounts.
Available now from
your Augat distributor.

AUGAT

Augat Inc., 33 Perry Avenue, P.O. Box 779, Attleboro,
Massachusetts 02703
Name
Title
Company

Address

Circle 124 on reader service card
Circle 176 on reader service card

New products
air conditioners, access doors, etc. A
single basic remote unit, which can
handle 28 inputs and outputs, sells
for $1,665 in small quantities. Mas
ter-unit pricing begins at $1,400. A
single system may contain as many
as 255 remote units.
Futronix Inc., 940 East Arques Ave., Sunny
vale, Calif. 94086 [407]

Correed matrices can switch
even eight-wire circuits

A line of high-speed crosspoint
switches intended for voice and data
circuits, line concentrators, and the
like comes with as many as 10 con
tacts per crosspoint, allowing it to

PM MAGNETIC SHIELDS
Immediate DeliveryThese high permeability AD-MU magnetic shields are fully hydrogen
annealed, ready for use. Already tooled—no tooling cost.
For your special application or specific
environment, our Problem Solving
Magnetic Shielding Specialists can
either modify a stock shield, or
custom design a shield to your
exact requirement.
18 pages of advanced
shielding techniques
and components.
Also 4-Page Re
print from Elec
tronic Design.
Yours forthe
asking.

AD-VANCE MAGNETICS, INC.
226 E SEVENTH ST.. ROCHESTER. IND. 46975
(219)223-3158 TWX 810 290 0294

Our 3rd Decade of Magnetic Shielding Leadership
Circle 125 on reader service card

LOGIC SERIES No. 1

switch two-, four-, and even eight
wire circuits. The eight-by-10 matrix
shown is for two-wire circuits. The
correed matrices are noteworthy for
their low insertion losses, minimal
crosstalk, and low noise levels.

WHAT’S A
BI-DI I/O
PORT?

GTE Automatic Electric, Northlake, III. 60164
[404]

Cable video-transmission

system uses fm for low noise
A video-transmission system for use
over coaxial cables uses frequency
modulation for good resistance to
both thermal and impulse noise.
The VFMS-2000 is offered with car
rier frequencies from 19 to 260
megahertz, and with basebands
from 10 hertz to 500 kilohertz up to
10 Hz to 5 MHz. The modular system
is expected to find application in the
long-distance transmission of high-

Electronics/August 21,1975

Double value in a single package.
This 8-bit latch with 2 sets of
Bidirectional I/O’s performs high
speed standard interface
between processor, bus & periph
erals. #8T31 saves 6 parts plus
pre-test & manufacturing costs.
Rush data sheet on #8T31, your
8-bit Bi-Di I/O Port.
Name
Tel.

Ext.
Clip coupon to letterhead.

THSNK

Circle 177 on reader service card
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No. 13 of a Series

These ideas for cooling board-mounted semis
could improve your circuit’s performance
Thermal management is a highly versatile
and valuable circuit design tool that can be
used to increase semiconductor power, in
crease circuit density (or reduce the num
ber of semiconductors), improve switching

and temperature-related rise and fall char
acteristics, increase small signal gain and
DC beta, match operating characteristics of
two or more devices, improve reliability and
cut costs. Here are some ways circuit de

signers have used IERC heat sinks/dissipators to beat printed circuit board-mounted
semiconductor heat problems in order to
improve their circuits, ideas that may be of
help to you.

Four times the power from four power plastics took just one
IERC dissipator. Bare transistors were capable of only 2 watts
with 102°C substrate rise above ambient so designer used
modified HP3 dissipator and got 8 watts from each at the
same temperature rise. Or you could improve transistor life
— roughly 7 times — by operating the devices at 2 watts and
letting the same dissipator keep the substrate temperature
rise to 32°.

Temperature matching at varying power levels is easy with the
wide variety of IERC dissipators. On this board problem was to
keep TO-5s at approximately equal case temperatures although
some were operated at 2.2 watts and others at 1 watt. Press-on
Fan Tops costing pennies kept 1 waiters at 55°C case rise above
ambient while LP dissipators held 2.2-watt devices at nearly iden
tical case temperatures. IERC Insulube® coating permits mount
ing LPs directly on printed circuit lines.

Dissipators protect circuit — Designer of this TV circuit
made sure dissipators would stay when D-case devices needed
replacing. He designed dissipators as a part of the circuit,
making it impossible to fire the circuit without them. In ad
dition to this circuit protection the dual “Universals” gave
him some other benefits: excellent retention in shock/vibration environments, good heat sinking during solder operations,
and they cost just pennies.

Lower cost per unit was result of replacing four TO-3s used in
this 10-watt power supply with two TO-3s in UP3 dissipators.
Dissipators allow two TO-3s to operate at 5 watts each with same
65°C case rise above ambient as four devices operated at 2.5
watts each. Low profile dissipators plus TO-3s were assembled
in less space allotted to four transistors. New design saved money,
improved reliability.

For more information
on heat sinks and dissipators for milliwatts to kilowatts,
send for the IERC Short Form Catalog today. It covers
the most complete line of thermal problem solving devices
available anywhere.

IERC
Heat Sinks/Dissipators

INTERNATIONAL ELECTRONIC RESEARCH COR PORATION/A SUBSIDIARY OF DYNAMICS CORPORATION OF AMERICA/135 WEST MAGNOLIA AVENU E, BURBANK. CALIFORNIA 91502

Circle 126 on reader service card
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New products

this is one ©f the two best
SV^-digit
multimeters
• I 19339
ever made ...
DMM-51 $795

C
Compare

quality television, multiplexed PCM
signals, high-speed facsimile, and
data.
Catel, 1400-D Stierlin Rd., Mountain View,
Calif. 94043 [408]
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A versatile telecommunications test
set, the Checktran model 3 50A, is
capable of testing and monitoring
all the synchronous and asynchro
nous components of a data-communications network as well as the net
work itself. The tester, which uses a
broad range of plug-in interface
modules to test and monitor mod
ems, multiplexers, transmission fa
cilities, and terminals, provides vir
tually every nonstandard and
standard data rate from 45 to 9,600
bits per second in its asynchronous
mode, up to 2 million b/s when it
operates as a synchronous device.
In synchronous-device testing, the
350A can either provide the system
clock or accept the clock from the
device under test. Thus it can
handle any odd data rate, even that
of a terminal that is running out of
tolerance. The unit’s programable
data rate feature gives it this capa
bility for asynchronous systems, too.
The Checktran has a basic price of
$1,510 plus the price of an interface.
A companion digital event recorder
is available for $1,900.
Computer Transmission Corp., 2352 Utah
Ave., El Segundo, Calif. 90245 [409]

DMM-50 $1295
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5150 Convoy St • Sar Diego CA 92111
(7141 279-8620
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MEMORY SERIES No. 2

1K RAMS:

I

WHAT YOU NEED I
IS WHAT YOU GET. I
Well-proven, well-sourced, this
1024x1 RAM delivers the
most-requested high
performance specs.
Upgrade systems with
30ns speed, low
input loading, TTL
compatibility.
Industry stand
ard pinouts,
standards or
MIL: #82S10/11;
93415A/425A.

sinnntics
■ 811 E. ARQUES, SUNNYVALE, CALIF. 94086
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The HP436A.
Avery accurate power meter
for people who cant afford to make
mistakes or waste time.
Digital display for high accuracy.
Its big, four-digit, LED dis
play makes reading unam
biguous. Accuracy is
± 0.5% in the “Watt” mode,
± 0.02 dB in the “dBm”
mode on four ranges. Dis
play range and decimal
point are set automatically
according to sensor being
used. Uses HP 8480 Series
of low SWR power sensors
which results in very low
measuring uncertainties.
High accuracy is further as
sured by an internal 1 mw, 50 MHz
calibrator.
“Hands-off”operation.The 436A saves
time with complete autoranging. No need to stop
in the middle of a test to switch ranges. Select Watts
or dBm at the touch of a button. Use the auxiliary analog
meter to catch fast power changes; peak transmitter outputs.
Innovative“relative”dB function makes frequency response measurements
with ± 0.01 dB resolution.
The right sensor. Choose from a family of sensors which feature wide dynamic
range, broad frequency coverage, good burnout resistance, and the low SWR
necessary for overall measurement precision. 8484A ( — 70 to — 20 dBm),
8481A (— 30 to + 20 dBm), and 8481H ( — 10 to +35 dBm) cover 10 MHz to 18
GHz. Other sensors for 100 kHz and 75 ohm use.
Build a mini-system. The 436A Power Meter is programmable with BCD or HP
Interface Bus. You can easily assemble a small-scale system for automatic
measurement. Ask for Application Note 196 to learn more about it.
Call or write. The 436A costs just $1,800
*
sensors begin at $400
*
For full
specifications contact your nearby HP field engineer.

HEWLETT

PACKARD

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

*Domestic US prices only.

128
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F
New products
Data handling

Disk system is
‘intelligent’
Microprocessors control

system that can store

total of 864 megabytes
Calling it “the first intelligent disk
system,” IMS Associates of San
Leandro, Calif., has introduced a
storage unit that uses interacting
microprocessors to remove much of
the control burden in data-base ac
cess functions from central process
ing units or terminals. The micro
processors, Intel type 8080s, control
the input/output communications
lines and the disks. They also per
form the central data-base manage
ment function.
Called the IMSAI 108, the system
can handle 54 megabytes of data
with a single spindle or, according
to IMS director of marketing Wil
liam H. Millard, it could be ex
panded to handle up to 16 drives—
§64 megabytes—“without any
trouble at all.” The system uses
standard IBM type 3336 disks and
can transfer data at 806 kilobytes
per second. Maximum track-totrack access time is 6 milliseconds.
With the data-base management
system, the user’s computer and in
telligent terminals can communicate
with the disk file through high-level
commands, while the intelligent
disk system carries out the detailed
commands for indexing, searching,
and deblocking operations required
to access or store the needed data.
Thus, the communications lines al
most exclusively carry requested
data, while a minimum of control
information flows back and forth
between the terminal and the disk
system.
Since the system communicates
through the EIA standard interface
RS-232-C, it can be easily connected
to many different types of host com
puters or terminals. “And the use of
a high-level language for communi
Electronics/August 21,1975.

cations means that any computer or
terminal that can talk to another
computer or terminal can also talk
to the disk system,” says Millard.
“The programer does not have to
worry about where data is—he just
says ‘get me this record’ or ‘store
that record.’ ”
The key to the system, according
to Millard, is the architecture of the
distributed processors. Each micro
processor can access one 450-nanosecond semiconductor cache
memory holding between 16,000
and 128,000 words. (Each processor
also has its own control memory.)
The work is doled out with a “mail
box” concept—when one micro
processor is ready for more work, it
accesses a mailbox to get its next
task.
The distributed nature of the ar
chitecture allows extra communi
cations interfaces or disk control
units, or additions to the data-base
management system, to be made
simply by plugging in another mi
croprocessor card, according to Mil
lard. Ail cards are identical. For ex
ample, he says, if one customer
wants to run the system with several
host computers talking to a few
disks, extra communications cards
are added; if another customer
wants to expand the data-base man
agement function, extra cards are
added there.
The single-spindle model costs
$29,500, and a dual-spindle (108
megabytes) model is priced at
$47,500.

buys a” lot
of reliability
with
Angstrohm’s
new
SAR,
20 year
end-of-life
precision
metal film

IMS Associates Inc., 1922 Republic Ave.,
San Leandro, Calif. 94577 [361]

Printer/plotter can run

at 1,200 lines per minute
A 22-inch-wide printer/plotter from
Varian Data Machines is capable of
plotting speeds as high as 2.75
inches per second or printing rates
as high as 1,200 lines per minute.
The States 4122 interfaces with
most popular minicomputers, and
can be used as an off-line device
with large systems. The machine is
built around a Bi-Scan writing head

angstrohm
precision, ine.
one precision place
hagerstown, maryland 21740
telephone: 301-739-8722
twx: 710-853-6834
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which contains 100 styli per inch.
This head, in combination with a
dynamic toning system, gives the
printer/plotter 100% charge cov
erage even in solid areas. This en
sures uniform development of the
image under all conditions. The
4122 plots with a maximum abso
lute error of 0.5% and repeatability
within 0.3%.
Varian Data Machines, 611 Hansen Way,

Palo Alto, Calif. 94303 [364]

Magnetic core memory

designed for microprocessors

This innovative external tap
changer is a component of the trans
formers manufactured by RTE Cor
poration, Waukesha, Wis. Its body is
molded of our Plenco 557 phenolic
compound.
According to RTE, "The tap
changer is installed when the cus
tomer's service voltage is too high
or too low. It provides the lineman
with the easiest possible way of ad
justing the transformer's output. The
old way required removing the cover
and reaching down into the trans
former tank."
"Originally the unit was made of a
general-purpose material," says the
molder, Dickten & Masch Mfg. Co.,
Milwaukee. "But this was changed
to Plenco 557 because of its out
standing electrical properties. The
130

compound also has good dimen
sional stability and low water
absorption."
We're pleased to be part of this
change for the better, and invite you
to check into the possibilities of
Plenco for your molding needs.
A;'

PLENCO
THERMOSET PLASTICS
PLASTICS ENGINEERING COMPANY
Sheboygan, Wl 53081

Through Plenco research...a wide range of
ready-made or custom-formulated phenolic,
melamine-phenolic and alkyd thermoset
molding compounds, and industrial resins.
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Believed to be the first magnetic
core memory designed especially to
match the capabilities of National
Semiconductor’s
microprocessors,
the LM-416-N is compatible with
the IMP-16P, IMP-16C, and PACE
microprocessors. The principal ad
vantages of the LM-416-N over
semiconductor memories are its
greater reliability in industrial envi
ronments and the protection it
offers from loss of data caused by
power swings or uncontrolled shut
down. The memory comes in two
sizes, 4,096 words of 16 bits each or
8,192 16-bit words. Cycle time is 1.4
microseconds, and access time is 550
nanoseconds. The memory contains
its own temperature-compensation
circuitry, and measures 11 by 8.5 by
1.0 inches.
Litton Memory Products division of Litton In
dustries, Canoga Park, Calif. [363]
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SUPER
SWITCH
100 NANO second Trr DO-5
FMC has
eloped a very fast
switching, high power diode, having
Vf of .90
*
volts at 60 amp peak,
igned specifically for UPS
systems requiring reliability and
igh efficiency operation.
For detailed information, contact:
FMC Corporation
Semiconductor Products Operation
Homer City, Penna. 15748
(412) 479-8011

J
Special
iEr IWIVa Products

*at 150°C

75EP-1
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idboarding
—Tcuit?
1

Cambio
group of ।
oped especial
breadboarding re ,
ments of modern equipment ,A
and systems development
The newest are entirely
pluggable for use and

> i

I

re-use No soldering or un-soldering mess orfuss. You can experiment
and : .
p nd. mtely. Fast and convenient, these pluggable bread
boards are .iv..
the accessories you’ll need for developing
your own circuitry.
And with Cambion you can get all the little extras such as IC extrac
tors or hand wire-wrap' tools k> n ake the mtial breadboarding and
inevitable changes easier to handle. To know just how many "fixings"
Cambion can provide you II want a catalog that tells all. If you'll send us
your name and address, we’ll do the rest. Cambridge Thermionic
Corporation, 445 Concord Avenue, Cambridge, Ma. 02138. Los Angeles.
8703 La Tijera Blvd., 90045.
’Reg T.M Gardner Denver Co
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Standardize on

Cambion
The Guaranteed Digital Components

New products
Instruments

Analyzer covers
10 to 1,000 MHz
Network diagraph shows

curves in either polar or
rectangular coordinates

An important asset in network anal
ysis is the ability to separate the
measured quantity into magnitude
and phase or, alternatively, into real
and imaginary parts, and to display
the corresponding curves in either

polar or rectangular coordinates.
The type ZWD sweep diagraph
from Rohde & Schwarz can mea
sure complex characteristics of com
ponents and assemblies over a fre
quency range of from 10 to 1,000
megahertz and display them in a va
riety of ways.
The network analyzer can present
a complex display of reflection coef
ficient in polar or Smith chart form,
a complex display of transmission
factor in polar form, a magnitude
display of reflection coefficient and
transmission factor versus fre
quency, or a magnitude display of
transmission constant versus fre
quency. as well as displays of phase
versus frequency or real and imagi
nary components of measurable
vector quantities.
Two independent test channels
permit simultaneous display of two
quantities, and phase-tracking cir
cuitry within the receiver allows the
use of any appropriate external sig
nal generator.
The basic ZWD system consists of

Electronics/August 21, 1975

the two-channel tracking receiver
and the mixer. With externally
mounted directional couplers and
attenuators for complex transmission-factor measurements, the
system is priced at $14,750. A test
setup for measuring reflection coef
ficients is priced at $16,500, and
adding facilities for measuring s-parameters increases the price to
$18,500.
Overall dynamic range of the sys
tem is 120 dB, and up to 90 dB can
be displayed. Characteristic imped
ances of 50, 60, or 75 ohms can be
achieved by changing directional
couplers.
The test channel of the hetero
dyne receiver has a bandwidth ad
justable from 1 Hz to 200 kHz. Max
imum input level is 50 milliwatts.
All displayed quantities are avail
able as analog voltages at the out
puts of the ZWD for use in auto
matic measuring systems. For
programed selection of display,
mode, sensitivity, bandwidth, and
frequency, a separate module is
being prepared that can be con
trolled with transistor-transistorlogic levels and uses ASCII code.
A sweep generator specifically de
signed for use with the ZWD sys
tem, as shown, is priced at $10,000.
It can sweep from 10 to 1,000 MHz
in one band and includes a marker
generator with selectable spacings of
1, 10, or 100 MHz.
Rohde & Schwarz Sales Co., Inc,, 14 Gloria
Lane, Fairfield, N.J. 07006 [351]

Dumont introduces

four new scopes
Four models from Dumont mark
the firm’s re-entry into the commer
cial scope market.
The most advanced unit, model
HOOP, has dc-to-100-megahertz
bandwidth and is priced at $1,895.
The three other products have
bandwidths to 10 MHz.
The 1100P, shown in the photo,
has calibrated sweep speeds from
0.05 microsecond per centimeter to
1 s/cm with an accuracy to within
3%. A times-ten magnifier increases

the maximum sweep to 5 ns/cm.
Calibrated delayed sweep is stan
dard. Mixed sweep provides a dis
play with the main timebase driving
the first portion of the sweep and
the delayed time base completing
the sweep at the faster delayed
sweep rate. Trigger signals are de
rived ahead of the position controls
to eliminate instabilities caused by
changes in trace position.
Vertical deflection factors are
from 5 mv/cm to 10 v/cm at full
bandwidth. The CRT has an 8-by10-centimeter display and an inter
nal, edge-illuminated graticule.
The lower-priced line includes the
model 5111, a single-channel
10-MHz scope with 10 mv/cm sensi
tivity, priced at $495.
The $795 model 5100 is a twochannel unit with a passband of de
to 10 MHz and a sensitivity of 2
mv/cm.
The $1,040 model 3100 weighs
less than 9 pounds and operates on
100, 117, 200, or 234 V at 50-400 Hz,
or 9-14 vdc. The dual-trace unit has
a bandwidth of de to 10 MHz at 4
graticule divisions deflection, dc-7
MHz at 8 divisions. Sensitivity is 10
mV/div.
Dumont Oscilloscope Laboratories, Inc., 40
Fairfield Place, West Caldwell, N. J. [352]

Bare-bones oscilloscope kit

sells for $119.95
Some oscilloscope applications—ser
vice and repair or production-line
checking, for example—require a
monitor that does little more than
display a waveform.
The Heath model 10-4560, priced
at $119.95 in kit form, is designed to
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Power Line Disturbance Monitor

New products

You
Then decide.

HP.S. Monitor and evaluate.
Wide voltage range ion

Transient risetime response 0 2^s
Monitors .ingle or three phase power
Transient amplitudes ±50 to 1000V
50-60 Hz Or 400-41

A^'0^
- „»buffili

- oar

,ly$tal clock
Solid state circuitiy
Ppi table and lightweight
Easy to use no attendant needed
Virtually maintenance-free

bLgW • * - overvoltage
. .uer/overtrequbncy
low-magnitude transients
high-magnitude transients

Programmed Power Inc.
141 Jetflarson Drive
Menlo Park, CA 94025
(415) 323-8454
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do these jobs, as well as for standby
duty in service and repair shops.
Though lacking calibrated horizon
tal and vertical sweep controls, its
dc-to-5 megahertz bandwidth and
100-millivolt sensitivity make it
more than adequate for many tasks.
Horizontal deflection is controlled
by a two-position switch and a po
tentiometer, and vertical deflection
by a three-position switch and pot.
A horizontal input with frequency
response from de to 100 kHz allows
X-Y displays on the 8-by-10-centimeter CRT screen.
A version with calibrated sweep
speeds and vertical deflection is also
available, priced at $275 in the fac
tory-wired model SO-4540 and at
$ 179.95 in the kit model 10-4540.
Heath/Schlumberger Instruments, Benton
Harbor, Michigan 49022 [355]

Lock-in analyzer

spans 0.1 Hz to 200 kHz

Now, in one comprehensive volume,
complete working grasp at large a
medium scale integration for ele.ctrc
t

pBMIFREE 10-DAY EXAMINATION■ ■ f
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pa rtitic ling a digital system to working
with a semiconductor company in pro
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Lock-in analyzers—essentially nar
row-band ac voltmeters—are useful
in measuring the amplitude, phase,
and frequency of signals that may
be obscured by electrical noise or in
terference. Ithaco’s Dynatrac 3 uses
heterodyne detection techniques to
measure signal strengths from pico
volts to volts at frequencies from 0.1
hertz to 200 kHz, with selectable

M ime....

Address______ _
Cfty_____

a

— Zip------

Ofrer good only *n the U S and s joject to
acceptance by McGra^-H.. For prices out
side L S contact McGraw H‘i Book Co

23 K138-4018-3
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One
good turn...

MINI-THUMBWHEEL
SWITCH
FOR
COMPUTERS.

NUMERIC CONTROLS.
IN-FLIGHT GEAR.

MANY OTHER
SMALL-SPACE
INPUT SWITCHING
OPERATIONS.

RETROFITS MOST
MINIATURE
THUMBWHEEL

SWITCH PANEL
OPENINGS.

1* ’

«06 NIWIAS.

255 0
HE

CDI Series TSM mini
thumbwheel switches mount
on %-inch centers . . . can be
furnished with decimal, binary, or
binary with complement output—or
with specified code characters. Available with
extended PC boards for mounting additional
components if desired. Large, easily-read numerals
. . . positive detent ... 8,10 and 12 positions. Completely
O-ring sealed against hostile operating environments.

CHICAGO DYNAMIC INDUSTRIES, INC.
PRECISION PRODUCTS DIVISION
1725 Diversey Blvd., Chicago, Illinois 60614
Phone (312) 935-4600
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Got an application where small size is really
important? This Micro-K miniature ceramic
trimmer is just what you’re looking for. Perfect
for use in quartz watches, communications and
test equipment.
Its unique design provides excellent sta
bility. It combines a precision lapped titanate
stator with a finely machined brass rotor, and
provides smooth linear tuning. Available in
either PC or stripline terminal styles. Capaci
tance ranges from 2.5 pF to 30.0 pF.
Want more information or test samples9
Just write to E. F. Johnson Company, Waseca.
M N 56093, EL-8.

Si

E. F. .inOSIIN EUMPAAY
wasecs

Minnesota
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You flipped over our Matri-Dot alphanumeric mini for "first
line down" data printing; now we've flipped our design to
give you "first line up" text print format, ioo So you're
ahead, whatever your point of view Because no one else
makes printers as small as 3"H x 3%"W x 7"D No one
else sells them as low as $140 (in quantities of 100) And
no one else offers our features Instead of a drum our
unique print head purrs along at 38 lines per minute for 18
data columns, even faster for fewer columns Instead of
messy ribbons, our exclusive drop-in ink platen lasts for
75,000 lines and replaces from the front panel and instead
of engraved drum limitations our 7 x
5 dot matrix characters provide full
a
o
alphanumerics with a complete ASCII
@
•
63 character set Enhanced charac
•
•
ters are also available 8, 10, 12, or
• • • • •
14 characters per inch All this,
@
•
plus multiple-copying capabilities and
o
©
plug-m panel mounting No matter
a
«
how you look at Matri-Dot, it's a turn
PRACTICAL
AUTOMATION,
INC.
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measurement bandwidths from
0.001 Hz to 100 Hz. Signals 100 dB
below an interfering signal can be
detected.
The measurement frequency is
determined either by an external
reference signal to which the instru
ment is synchronized, or by a cali
brated internal oscillator which can

be used to modulate the signal
source. In the signal-tracking mode,
the analyzer phase-locks to the sig
nal itself, useful when the signal is
drifting or no reference signal is
available.
A phase option measures the
phase of noisy signals with an ac
curacy to within ±1° with resolution

Its all over.
Surprisingly enough, the best kept secret in town was patented
over eight years ago. That’s right. ICC is the largest and oldest
independent manufacturer of light pens in the world. So we can
offer performance at the right price — right off-the-shelf.
Our fast-response pens work well with vector and alpha
numeric computer graphics, radar displays, automated signs, IC
mask or schematic designs, and even color graphics.
So if you’re looking for light pens, your search is over.
Information Control Corporation, (213)641-8520.

and stability of 0.1°. The price of the
analyzer is $2,695.
Ithaco Inc., 735 W. Clinton St., Ithaca, N.Y.
14850 [356]

Sweeper covers 1 to
1,500 MHz in two bands
The model 9063 half-rack sweep
generator spans the frequency range
from 1 to 1,500 megahertz in two
overlapping bands. Putting out 0.5 V
rms flat within 0.5 dB across its en

tire spectrum, the sweeper has builtin rotary attenuators that provide
up to 80 dB of continuously variable
attenuation. Sweep rate selection in
cludes variable 1 to 100-Hz rates,
manual sweep, and line-lock modes.
The model 9063 will be on display
at Wescon next month.
Kay Elemetrics Corp., 12 Maple Ave., Pine
Brook, N. J. 07058 [358]

Probes make time-interval

measurements easier
A pair of low-capacitance active
probes and their associated elec
tronics have eliminated several of
the problems commonly encoun
tered in the measurement of short
time intervals. For one thing, the

FREEGofortt.
Send us this coupon now. We’ll send you our “Under
standing Light Pens” book.

Name_______________________ Date
Company____________________ Phone
Address_____________________________________
City/State/Zip________________________________
ICC, 9610 Bellanca Avenue, Los Angeles, California 90045
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The sub-priced
subminiature :
TRW/Cinch Burgun-D
connector

You'll have to look closely to tell a TRW'Cinch
BUrgun-l
ibn r itu C
lect r from the other
four types of D-Submmiatures in our line

there s

I

;'i

But

e n price.

C mp nw, .
• I tively goid-r'at 5 r. T ;ts
and a gla: .-f. ' J nylon n
- .,th a unique
m id d-r contact retent
syst m sui st nt i ly
reduce the total connector cost. For non-mtidary
applications, you can’t b d the TRW.. Cinch
Burgun-D for price and performance
The new Burgun-D series comes in 9, 15, 25. 37 and

50 contact sizes which are intermateable w th a D
Subminiaturesof the same size A variety
gold-plated stamped and sobd-pl ted ma h
contacts are ava.lablo in bulk er on r
.;
your design requirements They i ut
■ mdard
assert bly and crimping equm t it
Don't fish for additional ¡nformatio
n TRW/Cinch
Burqun-D's. phone your nearest stocking d.stroutor or TRWCmcn Connectors, 1501 Morse
Avenue Ok Grove Village Illinois. 60007. (312)
439-8800
Trade Mark ITT Camon CC-7503A

CINCH CONNECTORS
Circle 137 on reader service card

New products
probes bring preamplifiers to the
test point, making cable-length de
termination unnecessary. For an
other, the model 5363A automati
cally equalizes the time delays
through its two channels, thus al
lowing increased accuracy. And for
a third, the probes have an input
impedance of 1 megohm in parallel

with 10 picofarads, which reduces
the problem of circuit loading.
The electronics box that comes
with the probes allows the trigger
point for each channel to be set to
any level from -10 V to +10 V in
10-millivolt steps. Although the
5363A can be used with any elec
tronic counter, units with input

passbands of at least 100 megahertz
and single-shot resolutions of better
than 10 nanoseconds are required to
get full benefit from the probes. The
probe assembly, which will be
shown at Wescon, sells for $1,500.
Inquiries Manager, Hewlett-Packard Co.,
1501 Page Mill Rd., Palo Alto, Calif. 94304

[357]

Tektronix scopes aimed at
industrial, service needs

Hr s newest counter
520 MHz » only $795.

COUNT THE FEATURES

□ Direct counting, 10 Hz to 520 MHz;
no prescaling to slow it down
□ Sharp 9 digit LED readout
□ High stability internal time base
□ Optional TCXO time base for com
munications calibration
□ 25 mV sensitivity, fuse protected
input to prevent overload damage
□ Switchable 50il or 1 Mil input
□ Rugged cast aluminum case

OTHER LOW COST MODELS
225 MHz 8 Digit 5382A — only $495
80 MHz 7 Digit 5381A — only $275

All three counters have an external
oscillator input for a house standard
or ratio measurement.
All come with a full instrumentation
warranty and meet IEC safety speci
fications. For more information call
your nearby HP field engineer.
Or write. (Domestic USA prices only.)

HEWLETTPACKARD
Sales and service from 172 offices in 65 countries.
1501 Page Mill Road, Palo Alto, California 94304
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Designed to provide good basic per
formance and high reliability in
modestly priced scopes, the T900
series from Tektronix consists of five
models with bandwidths of 15 or 35
megahertz for the real-time units
and 10 MHz in a storage scope, at
prices from $695 to $1,250.
Housed in cabinets of the same

plastic material used in Tektronix’
200 series miniscopes and the model
455 [Electronics, March 20, p. 139],
the T900 family offers a choice of
single or dual trace instruments with
vertical deflection factors from 2
millivolts to 10 V per division. Ac
curacy is within 3% for both vertical
and horizontal deflection.
The real-time scopes use a 12kilovolt-potential, ' post-accelerated
CRT similar to that in the company’s
model 465. The 15-MHz, single-trace
model T922 is priced at $695 and
the dual-trace version at $850; the
35-MHz dual-trace T932, at $995;
and the 35-MHz, dual-trace, delayed-sweep T935, at $1,250. The
10-MHz, dual-trace T912 bistable
storage scope sells for $1,195.
Tektronix Inc., P.O. Box 500A, Beaverton,
Ore. 97077 [359]
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Behindeuerg Rabrnn fun und bioujer...
Engineering Buthuritg
Rotron’s position as the leading authority on the engi
neering of precision fans and blowers is based on three
solid foundations.
□ Rotron really brought the business into being, in
the late 1940’s, when it began to develop the first com
pact, high-performance high-reliability air movers for
the military, aerospace, and electronics industries.
□ Rotron engineering facilities are unusually exten
sive, involving 6,000 square feet of aerodynamic lab
oratories, motor design and electrical test facilities,
environmental and life test equipment . . . acoustic
chambers and other sophisticated instrumentation.

K

JROTRON
INCORPORATED

□ Most telling of all, Rotron product performance
through the years —in many thousands of applications,
for many hundreds of the most knowledgeable and de
manding of users-provides incontrovertible testimony
to the company’s engineering skills.
For the best engineered fans and blowers you can
buy, contact your Rotron representative. For a useful
8-page guide to selecting and specifying fans and
blowers (Catalog Sheet ENG 010), write Rotron on your
company letterhead.

Why settle for less when the best costs no more?

ROTRON INC.
Woodstock, N. Y. 12498 □ 914 • 679-2401 □ TWX 510-247-9033
Pacific Div., Burbank, Cal. 91506, 213-849-7871 • Rotron B.V., Breda, Netherlands, Tel: 79311, Telex: 844-54074
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Groyhill
coded output
switch modules
stock upl

New products
Semiconductors

Fairchild C-MOS
Macrologie bows
LSI units are pin-compatible
with company’s bipolar

*»1

new performance
standards...
1,500,000 cycles
with less than
10 milliseconds bounce
■ Self-generated logic...7 wire coding
capability
■ Can be stacked in any array

■ Telephone array will provide stan
dard frequency selection

This “second generation” of lowprofile Grayhill pc mountable push
button switch modules passes exact
ing test for life and for bounce.
Choose 6-, 3-, 2- and 1-button hori
zontal or vertical modules, to array in
any format, including telephone key
set, while maintaining constant cen
ter-to-center spacing! Circuitry avail
able as SPST through 4 PST, normally
open, or the poles can be internally
shorted so several terminals connect
when button is actuated. Choice of
colors, with hot stamped or moldedin legends. For more information on
these Series 82 modules, consult EEM
or ask Grayhill for engineering data.

line, perform same jobs

a 4-bit adder, a three-state address
output buffer, and a separate output
register with three-state buffers for
providing register output on the
data bus.
■ The 4710, a 16-word-by-4-bit RAM
with output register, contains an
edge-triggered 4-bit output register
to allow new input data to be writ
ten while previous data is held.
Prices, in quantities of 100, are
$6.60 for the 4704, $12 for the 4705,
$11.65 for the 4706, $8.75 for the
4707, and $5.50 for the 4710. Deliv
ery is from stock.

Expanding its standard comple
mentary-MOS family, Fairchild
Semiconductor has developed a
series of LSI devices to perform Fairchild Camera and Instrument Corp.. In
data-processing functions primarily tegrated Circuits Group, 464 Ellis St., Moun
for industrial, military, and aero tain View, Calif. 94602 [411 ]
space applications. The units are
pin-to-pin compatible with, and per
form the same functions as, Fair Power Darlingtons
child’s line of Macrologie bipolar
drive inductive loads
circuits [Electronics, July 10, p. 85].
Organized in 4-bit slices, the new
devices operate over a power-supply Designed to drive inductive loads,
range of 3 to 15 volts with bus-ori the SCA0108 family of 10-ampere
ented, three-state outputs. Power re Darlington transistor pairs includes
quirements are about 10 milliwatts units with betas of 10,000 to 70,000.
per device operating at about 2 The transistors, which can be driven
megahertz, and almost zero at low by most integrated-circuit devices,
have a secondary breakdown of 5 A
operating speeds.
Fabricated by the Isoplanar-C at 70° C (at rated breakdown volt
process, the devices have gate areas age), a cutoff frequency (Ft) of 60
of 10 square mils, 15-nanosecond megahertz, and a leakage current of
delays at a drain-supply voltage of less than 10 nanoamperes at 25°C.
10 V and 30-ns delays at 5 V. In They can drive 20 millihenries at 2
amperes or 50 mH at 1 A. Available
cluded in the family are:
■ The 4704, a data-path switch in a variety of packages, some of
(DPS) for closing data-path loops which can dissipate up to 25 watts at
around arithmetic logic units, com 75°C, the transistors are priced as
bines the functions of a dual 4-input low as $18 each in lots of 100. Pro
multiplexer, a true/complement/1/ duction quantities are available
O generator, and a shift-left/shift- from stock.
Semicoa, 333 McCormick Ave., Costa
right array.
■ The 4705 arithmetic/logic register Mesa, Calif. 92626 [413]
stack (ALRS) is a 4-bit slice of a
multi-accumulator index register
that contains a 4-bit ALU, an 8- High-performance one-shot
word-by-4-bit random-access
memory, an edge-triggered output has delay range of 1,300:1
register, and associated logic.
■ The 4706 program stack, a 16- The 96S02 dual monostable multi
word-by-4-bit push-down, pop-up vibrator is a retriggerable and reset
program stack, stores program table device whose output pulse
counters and return addresses for width can be varied over a 1,300:1
nested subroutines in programable range by means of an external re
sistor control. The device has a pro
digital systems.
B The 4707 data-access register pagation delay of only 12 nano
(DAR) contains three 4-bit registers, seconds, a maximum duty cycle of

561 Hillgrove Avenue • LaGrange. Illinois 60525
(312) 354-1040
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DIGITAL PSIMTÉR

Need a hard copy printer that is readable, reliable,
flexible and maintainable?
With DigiTec’s instrument printers you get a model
to fulfill your exact specifications.
Want a printer that lasts with use and is easily
repaired after abuse?
DigiTec’s instrument printers have rugged,
high-styled enclosures and state-of-the-art circuitry
with plug-in components for serviceability.
Require integral clock for time recording, batch or
event counting, up to 21 data columns, red or black
print oi t, TTL or RTL interface, and integration
into an existing product or system?
Selected DigiTec models offer these features in
combination with many others.

Look first to the “SOURCE” for your digital
instrument printers and ask about our generous
OEM quantity discounts!

6100 Series
digital printers for
production, laboratory
and OEM applications.
Starts at

*549.
Model 6214
custom, modular printer
adds hard copy capabilities
to your product. Quantity
prices starts at ,

*350
Model 691
systems printer for
maximum flexibility in
data acquisition systems.
Starts at

'725.

Contact your nearest United Systems
representative for complete specifications
on ail DigiTec instrument printers.

Monsanto
91 a Woodley Road . Dayton, Ohio 45403 . Ph: (513) 254-6251 . TWX: (810) 459-1728

Circle 141 on reader service card
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New products
100%, and a maximum pulse-width
variation of less than 0.3% for tem
peratures from 0°C to 75°C and sup
ply voltages from 4.75 to 5.25 V. The
one-shot requires only a 0.1-micro
farad capacitor to achieve a 100millisecond delay at maximum
resistance. It has both positive and
negative trigger inputs, and a

Schmitt trigger on the positive input
is provided for decreased sensitivity
to noise. The price of the 96S02, for
100 to 999 pieces, is $1.56. This
price is for units housed in a plastic
dual in-line package.

C-MOS RAM pulls only
200 nanoamperes per bit

Digital Products Division, Fairchild Camera &
Instrument Corp., 464 Ellis St., Mountain
View, Calif. 94042 [414]

Here’s a great gift idea!
IC op amps that deliver
60 Watts continuous power.

Ewir^ ww

have one!

these new high power ch IC op amps are ideal for driving those permanent
magnet DC servo and torque motors They're g-eat for a wide variety of other
high-current arid nigh-power applications too We have two models from
which to choose The 3572A delivers . minimum continuous 60 Watts to the
load That’s ±2A @ ±30V Minimum peal power s 150 Watts (±5A@ ±30V)
How's that for IC power? The 3571A will deliver a minimum continuous 30
Watts(±1A@ ±30V), and peak of 60 Watts Both will operate from a *15VDC
to ±40VDC supply, deliver ±10 to ±35V, and still maintain the high adjustable
mtput current imit And, both Fa-'e built-in automatic thermal protection That
means if the amplifier gets too hot
like maybe from a short across the
output
it automatically turns off Take the load off, and it comes back on
The guaranteed 94dB gain 100pA bias current and 40mV'*C voltage drift
mean you won't need a separate preamp^er, and the 2mV offset means that
trimming is normally not required You won’t need insulating spacers and
bushSigs either because the T 3-3 hermetically seal d metal case is elec
trically isolated
In 100's the 3572A is only $12 while
the 3571A is just $30 50 Terrific
value
solid performance Get
some for your servos, they II love
you for i: Burr-Brown international
Airport Industrial Park, Tucson. A' ■
zona 85734 Telephone (602) 294-

1431
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In an effort to prevent data loss
caused by power failures, many
manufacturers'are providing battery
back-up for their semiconductor
memory systems. For this appli
cation, memories with low standby
currents become very attractive
since they minimize the size, weight,
and cost of the required batteries.
Such a memory is the SIL-1902A—a
fully static complementary-MOS ran
dom-access memory which has a
worst-case standby current of only
200 nanoamperes per bit at 125°C
with VDD = 5.5 volts. The 1,024-bit
RAM is offered in two temperature
ranges: -40 to 85°C and -55 to
125°C. Prices, for at least 90 pieces,
range from $28.60 for the limited
range unit in a plastic dual in-line
package to $79.70 for the military
device in a ceramic flatpack. Deliv
eries are from stock.
Siltek International Ltd., Airport Industrial
Park, Bromont, Que. Canada JOE 1L0 [415]

Tiny LED lamp puts out

1,000 foot-lamberts
Measuring only 0.020 inch high by
0.018 in. wide, the Micro Led series
of discrete light-emitting diodes

Electronics/August 21,1975

Reflection (sn) of broadband transformer, 200-1000 MHz, with 50 MHz frequency markers.

Here’s the way to make multi-octave RF
and microwave vector measurements.
A total system that now lets
you make broadband swept
measurements of magnitude
and phase from 100 to
2400 MHz or from 2 to 18 GHz
in one continuous sweep.

The familiar HP 8410 Network
Analyzer now has automatic tuning to
track the wide sweeps of the
HP 8620A sweeper with its new
broadband plug-ins.
Sweep 2-18 GHz with the
HP 86290A plug-in and 100-2400 MHz
with the new HP 86222A/B. The
HP 86222B adds unique digitallyprocessed birdie markers for precise
frequency identification.
Why not find out more about this
complete high-frequency vector
system? All the details are yours by
calling your nearby HP field engineer,
or writing.

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

45507
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New products

NEWPORT’S CONTROLLER

INVERTS YOUR DATA
INTO ACTION . . .
•
•
•
o

Single or dual switching points • Comparison to ±39999 or 99999
Two position hysteresis control • Form C relays with 2A rating
Input data tracked or sampled * Continuous or latched decisions
DIN or NEMA case • Priced from $115.

The new series 870 Controllers compare BCD or binary inputs with thumb
wheel switch settings and provide logic level outputs and contact closures
for process control Controller status indicated by HI, LO, and GO LED
colored lights. Control action is now ensured with digital voltmeters, pyro
meters, counters, and process monitors.
For complete data call or write:

Newport Laboiatones, Inc . 630 East Young Street, Santa Ana, CA 92705
Call collect (714) 540-4686
In Netherlands, call
Amsterdam Î20) 45-20-52
In W. Germany, call:
Sprendlingen 6103-63041

MNEWPORT

have a brightness of 1,000 foot-lam
berts at a drive current of 10 mil
liamperes. The Micro Leds have a
viewing angle to half brightness of
±90°. They are offered in red, green,
and yellow versions. Potential appli
cations of the lamps include the illu
mination of small dials and liquid
crystal displays, lamp arrays, and
cockpit and battery-status indica
tors. The LEDs are priced below 50
cents each in large quantities.
Digital Components Corp., 1111 East Eliza
beth Ave., Linden, N. J. 07030 [416]

Uhf transistors have
Circle 144 on reader service card

over 1000 different
DC AMPLIFIERS
to fit every
signal conditioning *
need and
environment
• THERMOCOUPLE AND STRAIN GAGE SIGNAL CONDITIONERS
• SIGNAL CONDITIONING AND DATA ACQUISITION SYSTEMS
• MINIATURE, RUGGEDIZED AIRBORNE OR INDUSTRIAL DESIGNS

high peak-power ratings
Two high-performance power tran
sistors are designed to deliver ex
tremely high peak-powers across the
200 to 500-megahertz frequency
range. Intended for use in uhf ra
dars, the CD 2246 and CD 2196
have peak power ratings of 300
watts and 250 w respectively. De
signed to be used in a common-base
configuration, the transistors are
housed in low-inductance stripline
packages which offer a low ratio of
thermal resistance to thermal time
constant. The CD 2246 sells for
$295 each in small quantities while
the CD 2196 is priced at $195.
Communications Transistor Corp., 301 In
dustrial Way, San Carlos, Calif. 94070 [418]

APPLICATIONS: Vehicle Testing (12V DC), Flight Testing (28V DC), Process Control Systems
(115V AC), Engine Testing, Nuclear and Fossile Power Plants, Structural Testing Labs, Rocketry

FEATURES: 100G Shock, 20G Vibration, -55 to 100°C (400 Series, Bulletin 2001 A)

National is second source

Programmable Gains, Active Filters, Integral 115V AC Power Supplies (700 Series, Bulletin 2003A)

Bridge Balance, Completion, Calibration, Excitation, Dual Outputs (500 Series, Bulletin 2004B)

for Intel EROM

Reference Junctions, Thermocouple Linearization, Multipurpose Conditioners (600 Series, Bulletin 2005)
PERFORMANCE: 300V CMV, 126db CMR, 0.5pV/"C, 100 KHz Bandwidth, .01% Gain Accuracy,

.01% Stability, 0.003%/°C Gain TC, 0.005% Linearity

8159 ENGINEER ROAD
SAN DIEGO, CALIFORNIA 92111
TELEPHONE (714) 2.78-0600
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A pin-for-pin replacement for In
tel’s 1702A programable and
erasable 2,048-bit read-only
memory (EROM) is organized into
256 eight-bit words. The MM1702A
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Yeo printed wino^

can i stand 1 he heat?
Switch to Norplex
G-30 Of G-60.
Ordinary laminates just can't take the extreme
rated by son of
high density electronic systems.
But UOP's G-30 and G-50 are no ordinary
lamln<
They'r
'
ir d
ites
with an outstanding combination of processing
and operating characteristics.
c r cor t
.
iures in
400-500° F. range, choose UOP’s G-30. its higher
heat resistance assures dimensional stability,
f • ura' rbio :th and : ■ a ..
Hi-. /. th- se

ab i te :i| atu: s. G-30 , .
. " ith
excellence in ae' p. :e lectronlcs, computers
r d communications e qufpment. F >r operation
;r 90° F., G-50 gives most ' he benefits of
G-30 at an attractive price.
Both G-30 and G-50 are available in copper-clad
or unclad for those tough electrical and thermo
mechanical applications. We'll be happy to advise
j ou
. . hich will perform best for you.
! Europe. UOP laminates are produced ar
sold by UOP Bisterfeld & Str (ting Gmb(i. 52 91
Egerpohl, Wipperfurth, West Germany Phone2281-731 -an
rating unit of UOP • Norplex
Representative: Martin (cough. 17, Bennet
dose, Alton, Hants GU34 2EP. England • Far East
Representative Katsumi Nozawa, 19-3-Chome,
Hachiman-Dori, ( hit uya-Ku, Tokyo, Japan, Phone:
461-5291« General Offices: Norplex Division,
UOP, Norplex Dri-. . 1 Crosse. Wis. 54601. U.S.A.

Norplex Div Sun

J

01975 UOP

From the first family of fixed filters...

Telonic filters are now available in two tunable versions — band reject
and band pass Band reject models cover 1 octave, up to 1 GHz. with
notch depths to 70 dB. Band pass types also cover an octave, up to
4 GHz. with pass bands of 1% to 10%
These tunable models are another reason Telonic should be your first
source for RF and microwave filters The wide range of our product line
lets you select a standard filter for your special applications
We supply tubulai low pass and band pass filters, cavities, interdigital
and combline types to a broad spectrum of OEM and end users Let us know
your needs. We II make a recommendation or forward our 50-page
catalog of complete filter data
tr-—-,!
„
,
„
■ ■■ ■ 2825 Laguna Canyon Ra Box 277
A B&mSn»

SGgOnfCAWair

*/

/ * Laguna Beaan California 92652
Tt- 714 194-9401 mx 9^596 ^20 Cab* TELENG

from National Semiconductor is a
fully decoded, static, non-volatile
memory which is manufactured by
means of a p-channel silicon-gate
process that uses floating-gate ava
lanche MOS technology. The EROMs
are shipped with a logic 0 stored in
each memory cell. Applying a 48volt pulse to a given cell stores a
charge there and changes the 0 to a
logic 1. The stored data in all cells is
erased by exposing the chip to
short-wave ultraviolet radiation
(253.7 nanometers) through the
quartz lid on the package. This re
turns all cells to the logic 0 state.
The MM1702A sells for $27 in hun
dreds; large quantities are available
from stock.
National Semiconductor Corp., 2900 Semi
conductor Dr., Santa Clara, Calif. [417]

Semiconductor
Topics

JI
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NEW MINIATURE SOLID STATE RELAY
Make extra space on
high-density boards with
Crydom s miniature PCBmount power SSRs.
Available in two models —
PS 101 (120V) and PS 201
(240V) Each offers
unequalled high-power
performance for Decontrol
applications where space
is critical. In stock at
Crydom for delivery now'

•
•
•
O
•
•

Only 0 57" High
1-AMP RMS Rating
Zero Voltage Switching
All Solid State
Photo-Isolated
Logic Level DC Control

THE DESIGNER’S FIRST
CHOICE
THE BUYER’S BEST BUY.
Write or call Crydom fora new Data Sheet and prices
INTERNATIONAL
RECTIFIER

New products

IQR CRYDOM

Unitrode Corp., Watertown,
Mass., makers of a broad line of
discrete power devices, is offer
ing practically its entire product
line for sale in chip and wafer
form as well as in packages. The
chips are all of planar or hardglass-passivated mesa construc
tion with aluminum metalization
and gold backing suitable for eu
tectic or epoxy mounting. Details
are presented in Unitrode publi
cation CH-101 entitled “Hard
Bond Power Chips and Wafers.’’
. . . The line of high-reliability
memories made by Intersil Inc.,
Cupertino, Calif., previously
available only by special order,
can now be bought from stock.
The products, which are manu
factured in accordance with MILM-3851 0A and are tested to MILSTD-883, include TTL programable ROMs, TTL static RAMs, a
C-MOS static RAM, an asynchro
nous C-MOS static RAM, and a
synchronous C-MOS static RAM.
... A green readout has been
added to the 730 series of large
(0.625-inch) light-emitting-diode
displays made by Dialight,
Brooklyn, N. Y. The display,
which sells for $4.95 in thou
sands, is offered both with and
without a decoder/driver.

1521 Grand Avenue El Segundo California 90245 «(213) 322-4987
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lb tell you the truth...
only anzac advertises single quantity prices
for its components and has done so since
1971 without an increase. That means you
can buyjust one piece guaranteed to meet
all specifications. No better deal anywhere.
No fooling. To get your own copy of our
truth-full catalog, call or write

anzac
ELECTRONICS

Division of Adams - Russell

Electronics/August 21,1975

39 Green St., Waltham, MA 02154
(6171899-1900 TWX (710) 324-6484
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FEATURE ARTICLES FROM ELECTRONICS
AVAILABLE IN REPRINT FORM I
No. of
Copies
Wanted

No. of
Copies
Wanted

R-324 Semiconductor Memories Are Taking Over

R- 11 Computer-Aided Design............................................ $4.00

Data-Storage Applications .

R- 15 Special Report on LSI Packaging............................ $3.00

$3.00

R-326 Optical Spectrum Report and

R- 18 Reshaping the EE for the Seventies...................... $1.00

Optical Spectrum Chart................................$4.00

R-023 Special Report: Tomorrow’s Communications. .. .$3.50

R-328 Pervasiveness of Electronics

R-027 Consumer Hazards: Why They Happen,

Entire Issue of Electronics ............................$2.00
R-406 Logics New Design Tools.......................................... $3.00

How They Can Be Fixed............................................$2.00
R-031 Circuit Designer’s Casebook (U.S. Only).............. $5.50

R-408 Bringing Sight to the Blind...................................... $2.00

Circuit Designers Casebook (Foreign)..........$12.00

R-410 Passive Components ................................................. $3.00

R-032 Active Filters ............................................................... $4.00

R-l01 Special Report: The Right Numeric Readout,
a Critical Choice for Designers .................. $2.00

R-412 Liquid Cooling Semiconductors .............................. $3.00

R-l04 The New Concept for Memory and

R-416 Optical Waveguides Look Brighter ...................... $3.00

R-414 Simplified n-Channel Process ................................ $3.00

Imaging: Charge Coupling..................................... $2.00
R-418 Computer Analyses of RF Circuits ........................ $3.00

R-l07 Wanted for the ’70s: Easier-to-Program

................................................................... $4.00

R-420 Computerized TextrEditing and Typesetting ....$3.00

R-l 10 Automation for Survival and Profit..................... $2.00

R-422 A Microprogramable Minicomputer...................... $3.00

R-l 13 Optoelectronics Makes It At Last (3 part series). .$4.00

R-424 Microprocessor Applications.................................... $3.00

Computers

R-203 East Europe Market Report...................................... $2.00

R-426 Special Issue—-Technology Update—1974 ......... $4.00

R-205 Bridging the Analog & Digital

R-428 Laser Becomes a component for

Worlds with Linear ICs ............................................ $4.00

Mass-Market Applications

R-207 Technology Gap Starts to Close for

Computer Peripherals ............................................... $3.00

R-432 Users Starting to Hop Aboard US

R-209 Semiconductor RAMs Land Computer

Mainframe Jobs .......................................................$2.00

Communications Satellites................ $3.00
________

R-211 Electromagnetic Spectrum Report

and Foldout Chart .......................................... $4.00
R-213 Electromagnetic Spectrum Chart

(rolled in mailing tube) ................................ $2.00

R-434 Standard Instrument Interface
Simplifies System Design.............

R-500 Japanese Forecast 1975 ...................

$3.00

R-502 European Forecast 1975 ...................

$3.00

. .$3.00
3 FOR

$7.50
,$3.00
R-504 U.S. Forecast 1975 .............................

R-306 Charge Coupling Improves Its Image,

R-506 The Case For Component Burn-in:
The Gain is Worth The Price.........

Challenging Video Camera ........................ $2.00
R-308 Program for Transition from NonLinear

..................$3.00

R-430 Modeling the Bipolar Transistor...................... $3.00

. .$3.00

-------------

R-508 Designing Microprocessors with
Standard-Logic Devices................... .$3.00

________

R-510 Solid State l2L Boosts BipolarMicroprocessor Integration ...........

-------------

R-51 2 Design of Circuits for Dangerous
Environments...................................
. .$3.00

-------------

R-318 Buckling Up for the Bumpy Road to Detroit........ $3.00

R-514 Eight Ways to Better Radio
Receiver Design ...............................
. .$3.00

R-320 Planar Interconnection Techniques (Designer

R-516 Electronic Symbols Chart

to Linear Transistor Model .......................... $2.00
R-310 Penetration Color Tubes are Enhancing

Information Displays ............................................... $2.00
R-312 Leadless, Pluggable IC Packages Reduce Costs..$2.00

R-316 Hybrid Circuit Technology Solves

Tough Design Problems ............................................ $3.00

Must Plan Early for Flat Cable) ............................ $3.00
R-322 Special Report: The New Displays

________

Complement the Old.................................................. $2.00

. .$3.00

...........

. .$4.00

R-518 Productivity—April 17 issue . . . .

. .$4.00

R-520 Microprocessors—Electronics
Book Series..

. .$8.95

Payment must accompany your order... USE THIS PAGE AS YOUR ORDER F0RM
Make check or money or
der payable to Electron
ics Reprints. All orders
shipped prepaid via parcel
post. Allow two to three
weeks for delivery.
Back Issues Now Avail
able. 1960 to 1969 $5.00
each. 1970 to 1973 $3.00
each.

Mail Your OrderTo
Janice Austin

Amount of Order

$__________

ELECTRONICS REPRINTS

Plus 10% Handling Charge

$__________

P.O. Box 669
Hightstown, N.J. 08520

TOTAL AMOUNT ENCLOSED

$_________

SEND REPRINTS TO
Name_________________ ____ _______________________________________________________

Dept---------------------------------------

Company

Street._________________ _______ __________________________________________________
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New products/materials
Bright copper cleaner for printedcircuit boards is a tarnish-removing
agent. It leaves behind a thin, corro
sion-resistant, protective film that is
stable to 280°C. The cleaner re

WKi Mill
WITH
CONATHANE.....

moves oxides and enhances solder
ing, fluxing, and coating operations.
Price is $4.50 a gallon.
Transene Co. Inc., Route One, Rowley,
Mass. 01969 [480]

Multilayer flexible laminates are
fabricated from layers of Teflon
film, silicone rubber, and glass fab
ric. The resultant material, called
Tefcone, is resistant to high and low
temperatures, has a very low coeffi
cient of friction, has good dielectric
properties, and will not stick to most
materials. Available in a number of
standard sizes or custom die-cut
shapes, Tefcone is also offered with
adhesive-backed silicone rubber
and peel-off release paper.
Visilox Systems, P. O. Box 372, Newark,

Calif. 94560 [343]

Solvent-free solder resist 184-25-A is
an epoxy-based, single-component,
odorless material which yields a
coverage of 1,200 square feet per
gallon when applied through a 175mesh polyester screen. The hard
ener in the formulation is activated
only at curing temperatures, so no
material is lost because of pot life
limitations and none of it will
harden in the screens. When cured,
the resist will withstand acid and ac
tivated rosin fluxes and various flux
removers. Further details are con
tained in bulletin SR-25-A.
Hysol Division, The Dexter Corp., Wornow
Products Dept., 15051 East Don Julian Rd.,
Industry, Calif. 91749 [344]

NIN UMA BASED

DOTTING, CASTING ANO MOLDING COMPOUNDS
A proven series of systems developed by CONAP assure the per
formance of electrical/electronic gear exposed to hostile environ
ments. The CONATHANE EN-Series are two-part, 100% solids,
unfilled translucent liquid polyurethane systems. Ideally suited to
potting, molding and encapsulation of water tight electrical con
nectors, harness breakouts, cables, other electrical/electronic
devices including flexible coatings for printed circuitry. Five
hardness ranges are available in this series of eight systems, vary
ing from a soft 45 Shore A to a semi hard 90 Shore A.
Elastomers prepared from CONATHANE systems provide these
exceptional advantages: • Hydrolitic stability. No changes in
hardness after 42 days of continuous exposure at 97° C. and 95%
humidity, and less than 10% loss in tensile strength. Even boiling
in water has no effect. • Superior thermal shock resistance —
from —70° C. to 135° C. • Stable electrical properties over a
wide temperature range. • Fungus resistance. • Exceptionally
high Dielectric Strength properties (all systems > 600 vpm).
•Excellent sound transmission (acoustical) characteristics. »Good
handling properties. *DuPont Trademark
Get complete specifications. Write for Technical Bulletins cover
ing this unique CONATHANE Series of resin systems, or send
details of your requirements.

CONAP,INC./ OLEAN, N.Y. 14760 / 716-372-9650
CONAP (CANADA) LTD.
5200 Dixie Rd. North - Unit 41 /Aerowood Industrial Plaza / Mississauga, Ont,
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SWITK
POWER SUPPLY

High Efficiency
Compact and Lightweight

Competitive Price

New products/materials
Contact cleaner Tuner 600 is a non
flammable, nonconducting material
that comes packaged in 6-ounce
aerosol cans. Intended for the inplace cleaning of sensitive tuner
contacts and channel switches, the
cleaner dries very quickly and
leaves no residue. The manufacturer
(Kontakt-Chemie of West Ger
many) claims that Tuner 600 is a
99.8% pure material that is perfectly
harmless to components.
Regmo Data Corp., 6992 Oxford St., Min
neapolis, Minn. 55426 [476]

Machinable magnet material CKS500 can be rolled, drawn, swaged, or
stamped. Magnetically, CKS-500 is
similar to Alnico-V with a coercivity
of 600 to 730 oersteds and a satura
tion magnetization of 12 to 13 kilo
gauss. It is particularly well suited
for applications in which only a’
small magnet is needed, as in speed
ometers, timing motors, watches,
pickups, relays, transducers, and
switches.

COLOR TELEVISION
AND RADIO FM ANTENNA
Patented rollable slotted array design with PERFECT
COLOR BAND-WIDTH. Uses no masts, no dangerous Rab
bit Ears or plugging to AC lines; and NO SIGNAL SPLIT
TERS, since the UHF-VHF-FM terminals are available
(AND USABLE) at the same time. CAN BE USED OUT
SIDE IF YOU GUNK TO SURFACE FACING BROADCAST
ING STATION’S ANTENNA. Made of heavy decorative
plastic burlap (metal slots not seen) rugged enough for
YACHT or RV. OPTIONAL plain plastic or with acrylic
painting of a GALAXY by artist Antenna size is 18" by 48"
(long side hangs vertically). Standard TV twin-line (300
ohm) furnished. NOTHING ELSE TO BUY OR NEEDED TO
INSTALL, just hang on wall and you have a 40 mi. range
(6 db. above dipole) antenna. ORDER POSTPAID BY CO.,
insured, airmail, GUARANTEED, for $15 for plain model or
$20 for antenna with hand-made GALAXY design from:
(COD is OK).

ANTENNA DESIGN CO.
11621 Hughes Ave., NE
Albuquerque, NM 87112

NIM Corp., 11150 Tennessee Ave., Los An

ELECTRICAL CHARACTERISTICS HR0510
Output

5V10A

Efficiency

74%

AC Input voltage

117Vi i 0%

Line Regulation

Load Regulation

±0 2% or less
iO 2% or less

Ripple & noise (p-pl

20 mV ’ typ ica i > 60m V ■ n ia x )

Overload protection

Current L mii Type

Overvoltage protection

Signal Inh ¡bit Type

Output on/off .
control level

T TL

Withstand voltage

1 5KV AC for one minute

Isolation resistance

100MXI oi more at 500V DG
30° C or less

Temperature rise

Ambient temperature
range (operating)

0-50' C

Temperature
coefficient

7 0 02%/C

Weight

1 7pounos
1 77 x4 72 x7 67

Size IWiH/Dl

H R0S10 *H R0620 -HR0530 -H R090B -H R1204 -H R1503

5 V 10A 5V20A 5V 30A 9V 5A 12V 4A 15V 3A
HR1506 •HR1510-HR1802 HR2402'HR2404-HR2406

15V 6A 15V 10A 18V 2A 24V 2A 24V 4A 24V 0A
HR2410 -HR2420 -HR3006 -H R4801-HR4810 -H R4820

24V10A 24V20A 30V5A48V1A 48V10A48V20A

NEMIC

NIPPON ELECTRONICS MEMORY
INDUSTRY CO., LTD.
PARK AVENUE
1-20-1 SENDAGAYA
SHIBUYA-KU TOKYO 151, JAPAN
PHONE: (03) 478-3935
TELEX: 3862-405 NEMIC J
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geles, Calif. 90064 [477]

Exclusive Economic
and Industry Studies

A multipurpose epoxy resin can be
used for potting, casting, sealing,
coating, and bonding applications
by being mixed with one of several
different hardeners. Metacast 5230
uses a low-viscosity resin base
mixed with a nonsettling filler sys
tem. It sells for 68 cents a pound in
drums. An evaluation kit is avail
able for $7.50.

For Financial Analysts,
Corporate Planners,
Business Economists,
Marketing Executives
Geared directly to the future, our
Department of Economics offers more
than 40 forecasting tools to help
project the general economy and
industrial growth over the short and
long run.
EXAMPLES: Do you know that the
current operating rate for the chemical
industry is 86%? For synthetic
materials, the utilization rate is 93% ?
That construction and mining
machinery new orders are expected to
be 8% higher in 1974 than in '73? That
steel expects a 3% decline in physical
volume of sales in 1974? That
consumer income after taxes wilt
increase 8% in 1975?
At a modest cost, our various
services covering most industrial
segments of the economy are available
to you.
For more information write for our
booklet, "Exclusive Economic Studies,"
or phone Douglas Greenwald,
Chief Economist, (212) 997-2216.

Mereco Products division of Mefachem
Resins Corp., 530 Wellington Ave., Crans
ton, R. I. 02910 [478]

A line of silicone fluids, dielectrics,
and greases is available from stock
for a variety of applications. The
fluids come in a broad range of vis
cosities and offer water shielding,
resistance to oxidation, and a high
flash-point. The dielectric coatings
do not melt, dry out, or harden with
age; they can withstand tempera
tures from -75°C to 220°C. The
greases are long-life lubricants that
resist high speeds, high tempera
tures, and aging. They can be used
from -75°C to 250°C.

Department of Economics
McGraw-Hill Publications Company
1221 Avenue of the Americas
NewYork, N.Y. 10020

Isochem, Cook St., Lincoln, R. I. 02865
[479]
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Technical assistance
for electronics.
That’s productive. That’s Georgia.

Georgia provides
exceptional services
to stimulate the
growth ofhigh tech
nology industries.
Prior to your in
spection ofplant sites
and buildings, well
compile research
based on your re
quirements. Then,
using computers, we’ll
pinpoint suitable
resources.
Our confidential
site selection program
is only one way of fa
cilitating your move.
In Georgia, you’ll have
the personal attention
of Governor Busbee
and Lieutenant Gov
ernor Miller.
You’ll also have
the full cooperation of
our State’s educa
tional institutions.
The Georgia Institute
ofTechnology works
closely with industry
in conducting scienElectronics/August 21, 1975

advanced degrees as
well as undergradu
ate programs.
In addition, our
vocational-technical
schools provide a free
Quick Start labor
training program.
Well supply produc
tion machinery and
instructors. Well even
pay your own instruc
tors ifyou wish. And
well coordinate train
ing with your plant
opening schedule.
Fordetailed information on how youF*”
company can profit in
Georgia, write today
to H. W. Wiley,
Industry Division
Director, Georgia
Bureau ofIndustry
& Trade, Box
tific, engineering and 38097, Atlanta,
industrial research. A Georgia 30334.
source ofhigh quality Dept. EL-6321.
engineering talent,
Georgia Tech offers
Circle 151 on reader service card
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Need

current
catalog?
Use your EBG to order
the catalogs you need.
Last year, 80,000
requests for catalogs
were generated through
the use of EBG Catalog
Inquiry Cards. Put EBG
to work for you—and
your company.

New literature_____
Fm telemetry. A 12-page application
note entitled “Amplitude Adjust
ment of FM Subcarriers” discusses
the factors that determine the opti
mum setup of subcarrier amplitudes
in a multiplexed fm system. The
note can be obtained from EMRTelemetry, P. O. Box 3041, Sara
sota, Fla. 33578. Circle 421 on
reader service card.

Plated-through holes. A reference
guide shows flow charts for three
processes for the manufacture of
printed-circuit boards with platedthrough holes. The processes are:
multilayer, conventional, and semi
additive. The guide is offered by
The Sei-Rex Co., 75 River Rd., Nut
ley, N. J. 07110 [422]
Industrial adhesives. A selector chart
of industrial adhesives provides a
guide to the use of newer epoxy for
mulations in critical applications. It
also includes a brief section on sur
face-preparation techniques. The
chart is available from The Dexter
Corp., Hysol Div.j; "15051 E. Don Ju
lian Rd., Industry, Calif. 91749 [423]

Power transistors. A 112-page man
ual on the design and application of
power transistors is intended to pro
vide a basic understanding of high
speed, high-voltage, and high-cur
rent power transistors. Entitled
“RCA Power Transistors for Amplifi
cation, Switching, and Control,” the
manual can be purchased for' $2
from RCA Solid State Div., Box
3200, Somerville, N. J. 08876 [424]

Electronics
Buyers’
Guide
THE ACTION BOOK
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tended for semiconductor fabrica
tion, the photoresists come in four
viscosities, each of which has been
optimized for a different appli
cation. The brochure can be ob
tained from the Shipley Co. Inc.,
2300 Washington St., Newton,
Mass. 02162 [427]
Semiconductor fuses. A semicon
ductor fuse cross-reference lists
more than 300 devices made by
other manufacturers along with
their IR equivalents. The cross-refer
ence is available from Semicon
ductor Div., International Rectifier
Corp., 233 Kansas St., El Segundo,
Calif. 90245 [428]

Resistors and capacitors. A revised
components catalog from Corning
incorporates color-coded pages and
indexing to make it easier to locate
product groups. Catalog EPD-ECC
describes Corning’s line of glass,
glass-ceramic, ceramic, and solidtantalum capacitors, as well as glass
tube heater resistors and tempera
ture-sensitive resistors. The catalog
is offered by the Marketing Com
munications Dept., Electronic Prod
ucts Division, Corning Glass Works,
Corning, N. Y. 14830 [429]
Power supplies. A 12-page catalog
from Calex describes the company’s
line of modular, encapsulated power
supplies. Single, dual, and triple
supplies with voltages from 5 to ± 15
volts de are included. The catalog is
obtainable from Calex Mfg. Co.
Inc., 3305 Vincent Rd., Pleasant
Hill, Calif. 94523 [430]

Thick-film materials. The com
pany’s line of thick-film materials,
which includes inks for conductors,
resistors, and dielectrics, plus solder
pastes, sensor pastes, and conduc
tive epoxies, is described in a cata
log from Plessey EMD, 320 Long Is
land Expressway South, Melville,
N. Y. 11746 [425]
Photoresists. Four new AZ-1300
positive photoresists are described
in a four-page brochure that in
cludes photomicrographs showing
edge acuity, step coverage, and ad
hesion to etched aluminum. In
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Energy
Saver

Free!

Axial—Radial

Miniature
aluminum
electrolytic
capacitor catalogs
Capacitance values from .47 mfd through 10,000 mfd
and voltages from 6.3V. to 100V. are readily available.
Operating temperatures are from —40°C to +85°C at full
rated voltage.
OTHER PRODUCTION ITEMS: Computer Grade Aluminum
Electrolytics, Ceramic Capacitors, Film Capacitors, Oil
Filled Capacitors—without P.C.B., Metallized Paper Ca
pacitors, Wax Paper Capacitors, Mica Capacitors, Hybrid
ICs and P.T.C. Thermistors.

We help keep your world turned on.

11 Fill
h W
■ VtfW

NICHICON AMERICA CORPORATION

ELECTRONICS BUYERS’
GUIDE...EASY-TO-USE,
SINGLE VOLUME SOURCE FOR:

Division of NICHICON CAPACITOR LTD., Kyoto, Japan
6435 N. Proesel, Chicago, III. 60645 (312) 679-6530
40 Orville Dr., Bohemia, N.Y. 11716 (516) 567-2994

• Information on over 4,000 products.
• Over 6,000 company listings and phone num
bers — both home and field offices.
• EBG EXCLUSIVE: quick access to over 1000
helpful catalogs through a timesaving Direct
Inquiry service.
® More than 1,400 pages of data.

Circle 185 on reader service card

The GOULD/Brush 2400
delivers more of them with
less fuss, bother and cost
than any other oscillograph
you can buy.

Here is the international world of electronics at
your fingertips. Find suppliers ... fast... accu
rately . . . and locally! Don’t have a copy? Use
coupon below, today.

I----------------------- '---------------- 1

j Electronics Buyers’Guide ¡
A McGraw-Hill Publication
1221 Ave. of the Americas, New York, N.Y. 10020

Yes, send me
copies (copy) of the energy
saving Electronics Buyers’ Guide. I’ve enclosed
$20.00 (USA and Canada only; elsewhere send
$30.00). Full money back guarantee if not satisfied.

And it does it on a wide 100mm channel and at a re
markable 30Hz. Available in 2, 3 and 4 channel models
with all the Gould exclusives, of course.
For the full Gould 2400 story, write Gould Inc.,
Instrument Systems Division, 3631 Perkins Avenue,
Cleveland, Ohio 44114. Or Gould Allco S.A., 57 rue St.
Sauveur, 91160 Ballainvilliers, France.
PHONE (800) 648-4990 FOR BROCHURE.

name
COMPANY

STREET
CITY

STATE
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“A boom is on the
Are we ready
Seven thoughts
on preparing
for the next
boom in the
Electronics
Technology

Marketplace.
1.

The boom is coming
sooner than we think.

The evidence is all around us.
Many segments of the market
have already found bottom and
are on the way up. Inventory
liquidation has been the most
rapid in the history of our
economy, and the pipelines are
almost empty. Federal monetary
policy has become extremely
stimulative. Interest rates are
down, and industry can afford to
invest in the instrumentation
and modernization it needs.
Productivity is increasing. And
our most reliable lead indicator
—the market—has been booming
for six months. No matter what
data you look at, it now seems
definite that we are in for a very
sharp economic upturn, and that
short of another Arab oil
embargo or a drastic tightening
of the money supply by the Fed,
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nothing can stop it. If you are
not planning for an electronics
economy that is booming by
year-end, you will be ’way too
late to take advantage of it.

2.

Be glad you’re in the
electronics business.

In terms of real product demand,
the recession has been slight or
non-existent in many sectors of
the Electronics Technology
Market. For example, a major
instrumentation manufacturer
just reported on its most recent
six months: Incoming orders up
11 : sales up 14 profits up
21%—compared with the
“boom” market of late 1973 and
early 1974. Even in the hard-hit
semiconductor industry, there is
a good deal of evidence that real
product usage will be essentially
flat from 1974 to 1975, and that
the apparent boom-bust in
bookings and shipments is
entirely due to inventory.
Considering that the economy
as a whole has experienced its
sharpest recession since the ’30’s,
the electronics market has
performed extremely well. It will
far outperform the economy
during the recovery—especially
if we are ready for the boom,

3.

Start now to build
inventories.

Sound crazy? Consider this: an
important part of the boom and
subsequent bust was based on
product shortages, which led to
panic buying, which in turn led
to panic production, and thus to
inflated inventories. Let’s not do
this again.
It shouldn’t take any genius to
figure out what products the
market would need for a sharp
year-end recovery, and it
wouldn’t be a super-gutsy
decision to start now to build
toward that level. But let’s also
be sensible. Ideally, each
company should build only
toward the market share it can
legitimately expect to get.
Otherwise, we’ll have everybody
building to get 50 % market
share, and it will be August,
1974 all over again.

Get your marketing
house in order.
In the last boom, marketing and
sales people spent a major part
of their time killing snakes—•
expediting their factories, and
hand-holding their customers.
Let’s not do that again either.
Now is the time to organize
and mechanize your marketing
and distribution operations, your
communications, and your
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way.
for prosperity?”
service functions so your sales
staff can be free to do what it
does best—close orders. A quick
review—painful as it may be—
of the problems you had during
the last boom should tell you
what changes to make.

5.

Unload some old ideas.

One of the reasons we keep
making the same mistakes each
time the economic cycle repeats
itself is that we keep clinging to
our old ideas, articles of faith,
corporate dogma, and former
solutions. I wish I had a dollar
for every knee-jerk statement
I’ve heard about share of market
(“we know all our customers”),
market coverage (“80% of our
business comes from 20 % of our
customers”), forecasting (“the
resistor market will grow 7 % per
year through 1983”), market
development (“we have a
planning department for that”),
target audiences (“we want to
reach the design engineer”), ad
budgets (“wespend 2.3% of
sales”), etc., etc.
Consider spending some time
in a cool, quiet, dark place—
rethinking all the things you
“know,” and tossing out those
that are beginning to look a little
tired. And you’d better do it now
—because the business cycles are
coming faster and sharper, and
the old ideas just aren’t good
enough anymore. And because in
a few months you’re going to be
too busy to do it at all.

6.

Start now to broaden
your markets for 1976.

One of the important lessons of
the 1974-75 downturn is that
companies which had broadened
their markets during the boom
outperformed their competitors
in the bust—by very wide
margins. It doesn’t much matter
whether the broadening was in
customer base, product/service
mix, or geography.
One of the best ways to get
ready for the next boom is to turn
on your marketing operation
now, and turn it on with the
main objective of finding new
customers. One way you could do
this is to hire more salesmen.
Now is the time, because it will
take months of training before
they can be productive, and also
because in six months everybody
will have decided to hire, and
good people will be hard to find.
The other thing you can do is
turn on your advertising. Think
about that for a moment.
Advertising is the cheapest, most
efficient way to help new
customers find you, and you can
turn it on in a couple of weeks
without any training at all.
Besides, you can turn it on now
before the market gets cluttered
with messages—in six months,
everybody will be advertising
again.

Be glad you’re not in
my business.

Do electronics companies cut
advertising in a recession ? Do
they ever. In the first 5 months
of 1975, the advertising page
pool for which Electronics
competes is down a whopping
26% from last year. Our market
share is substantially up, but
that’s small comfort.
Yet when all the smoke clears
away, and the 1974-75 recession
is studied, we will learn again
what every recession of the past
has taught us: Companies which
maintain or increase their
advertising investments in
recessions make more profit
during the recessions, and come
out of the recession with
improved market share—
compared with companies
that cut.
In other words, companies
which take a long, consistent
view of their markets and their
marketing objectives do well in
good times and bad.

And now, a word from
the sponsor—
When you decide to broaden your
markets by turning on your
advertising, the most effective
place you can put that advertising
is in Electronics.

Daniel A. McMillan III
Publisher

Electronics

THE SOURCE, lililí

This is the Seventh of a series of editorials on advertising, marketing, and planning in the Electronics Technology Marketplace. Your comments are welcome.
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"Light"your gas
discharge displays
from low voltage
DC lines!

Electronics advertisers
125

Ad-Vance Magnetics, Inc.

□

Burton Browne Advertising
11

Advanced Micro Devices

Keye Donna Pearlstein
□

Welch, Mirabile & Co., Inc.
73

Ketchum, MacLeod & Grove, Inc.

28

American Microsystems, Inc.

Wilton Coombs & Colnett Inc., Advertising
159

American Technical Ceramics

24

Fuller & Smith & Ross, Inc.

DC-to-DC
POWER
SUPPLIES

22-23

AMP Incorporated

Convert low line voltages to nominal 200
or 250 V DC levels required to activate
gas discharge displays. Ask about our
power supplies for liquid crystal and
electroluminescent displays, as well as
fluorescent lamp applications.

42-43

Analog Devices, Inc.

129

Kenmart Advertising

150

Anzac Electronics

147

Technical Things, Inc.

Marketing Communications Associates
Creamer, Trowbridge, Case & Basford, Inc.

N. A. Winter Advertising Agency
□ California Instruments

Chirurg & Cairns, Inc.
Carborundum Company, The

15
105

Chicago Dynamic Industries

142

C & K Components

127
132

Conap, Inc.

108

Dale Electronics Inc., A Sub.
of the Lionel Corporation

135

t Data Precision

121

Campbell-Ewald Company
Dialight Corporation

□

Ectron Corp.

18-19
149

i4th Cover

48

67

46-47

International Electronic Research Corporation

Endicott Coil Co., Inc.

Doctor... teacher... friend to
millions on four continents—
this floating hospital is a
symbol of America’s concern
for the world’s disadvantaged.
Keep HOPE sailing.

a EPC Labs, Inc.

PROJECT

WIW

Fred Riger Advertising Agency, Inc.

Erie Technological Products Co., Inc.

Altman Hall Associates Advertising

122

Interswitch
b Johnson Company, E.F.

Fluke Manufacturing Co., John

DeSales Advertising, Inc.

5

Krohn-Hite Corporation

Impact Advertising, Inc.

12-13

Litronix, Inc.

Bonfield Associates

3rd Cover

Marketronics, Inc.
119

Wheeler Advertising

Micro Switch Division of Honeywell

123

N. W. Ayer & Son, Inc.
National Electronics

14

13E

110-111

63

Lea Advertising
□ Newport Labs.

144

Manning/Bowen and Associates
153

T56

Nichicon Corporation

115

Nikkei Electronics

158

Nippon Electronic Memory

150

17
41

Shaffer/Macgill & Associates

Nihon Keizaisha Advertising Ltd.

7E

Young and Rubicam
Owens-Illinois Forest Products

Howard Swink Advertising

131

21

Action Communicators
* Oscilloquartz

71

Bonfield Associates
FMC Corporation Semiconductor Products Operation

124

Chagrin Valley Marketing Associates

Harrison Cowley Advertising (Southern) Ltd.

Midland Associates, Inc.,
Marketing & Advertising Services
■

116,135

Keithiey Instruments

$ Norland Instruments
Fabri-Tek, Inc.

37

■ Interstate Electronics Corp.

Superfine Productions
□

126
146

International Rectifier, Crydom Division

* Membrain Limited

Hart/Conway Advertising Public Relations
□

6

Interdata

Meko Instruments

122

Advertising Assistance, Inc.

So a HOPE, M.D.

39

intel Corporation

Martin Williams Advertising

Manning/Bowen and Associates

Electronic Navigation Industries

136

Information Control Corporation

William J. Purdy Promotions, Inc.

Michel-Cather, Inc.

Electronic Development Corporation

124

Individualized Instructions, Inc.

Maanecraft Electric Company

□

117

P. R. Hoffman Company

Chris Art Studio, Inc.

Allied Advertising Agency, Inc.
$ Delco Electronics Division,
General Motors Corp.

128

n Hewlett-Packard

Warren C. Wilson & Associates

Scali, McCabe, Sloves, Inc.
■

143

McCarron, Kane, Inc.

Swanson, Sinkey, Ellis, Inc., Advertising
Data General Corporation

138

Bozell & Jacobs/Pacific

Shaw-Elliott Advertising
27

Addison Busch Advertising
0

2nd Cover

Tailant 'Yates Advertising, Inc.

Regis McKenna, Inc.

Cochrane Chase & Company, Inc.
0

1

Tallant'Yates Advertising, Inc.

La Mantia Marketing Communications, Inc.

Van Christo, Inc.
Computer Automation

Richardson, Seigle, Rolfs & McCoy, Inc.

Jordan Associates

Burton Browne Advertising
e

2

□ Hewlett-Packard

Colonial Quill Advertising

Kolb/Tookey & Associates, Inc.
□

68

□ Heath/Schlumberger Scientific Instruments

Bozell & Jacobs/Pacific

Stahlka 'Faller, Inc.
o Cherry Electrical Products Corp.

51

Harris Semiconductor

Bozell & Jacobs/Pacific

Manning. Bowen and Associates
a Cambridge Thermionic Corporation

140

□ Grayhill, Inc.

■ Hewlett-Packard

Paul Pease Advertising
Burr-Brown Research Corp.

52

$ Graphic Controls Corp.

□ Hewlett-Packard

84

N. W. Ayer, Jorgensen/MacDonald, Inc.
Biomation

153

□ Gould Inc./lnstrument Systems Division

□ Hewlett-Packard

118

Augat

Huwen and Davies, Inc.

151

□ Hewlett-Packard

61

AP Products Incorporated

■± Beckman Instruments, Inc.,
Helipot Division

Georgia Department of
Community Development

Advance Advertising Services

Antenna Design

B&K Division of Dynascan Corporation

20

R. T. Blass, Inc.

Tucker Wayne & Company

Angftrohm Precision

□

General Electric-Instrument
Rental Division

Stral Advertising Company, Inc.

Schneider Parker, Inc.

□

70

Conklin, Labs & Bebee, Inc.

Aitkin-KynettCo., Inc.

with

a General Electric Co.,
Miniature Lamp Division

Carr Liggett Advertising, Inc.

AMF/Potter & Brumfield Division

□

Buchen Advertising, Inc.

Gerald Rafshoon Advertising, Inc.

Technical Productions

□

15

* Gardner Denver Company

Carr Liggett Advertising, Inc.

Airpax Electronics

Aluminum Company of America-Chemicals

■

August 21,1975

* Paramic

Mainostoimisto AS Luotonen Oy

99
15E

Dept. A, Washington, D.C. 20007
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A little simple
arithmetic about
a Math major.

2E-3E

* Philips N.V. Pit/T&M Division

Brockies Communications Systems
130

Plastics Engineering Company

Kuttner & Kuttner, Inc.
135

Practical Automation, Inc.

Carol Marketing Associates

134

Programmed Power, Inc.

Moser & Associates
□

54

Rental Electronics, Inc.

Humphrey Browning MacDougall Inc.

1E

* Rohde & Schwarz

139

Rotron Incorporated

Black, Russell, Morris, Inc.

54

Seimart

CRM Studio

102

SGS Ates Incorporated

McCann Erickson

52

* Siemens A.G. Munich

Linder Presses Union
Signetics Corporation Sub
of Corning Glass Works

115-127

Hall Butler Blatherwick Inc.
44-45

Q Sorensen

MATERIALS

Grover and Erickson, Inc.

8

Sprague Electric Company

Harry P. Bridge Company
□

FOR ELECTRONICS

9

Systron Donner Concord Instrument

Fred Schott & Associates
a Tansitor Electronics

Devey Thompson & Vignola Advertising Inc.

6
21

* Teac Corporation

Dentsu Advertising Ltd.

Epitaxial structures of silicon and
semiconductor structures

33, 35, 64, 65

° Tektronix Inc.

Tektronix Advertising

The cost of a higher
education is getting higher. In
fact, you could end up
spending close to $20,000 to
put your child through college.
So maybe you should
consider U.S. Savings Bonds.
They’re one of the most
dependable ways to build
funds for an education.
All you have to do is join the
Payroll Savings Plan where
you work. Then an amount you
specify is set aside from your
Saycheck and used to buy
onds.
Say vour child is 3 years old
now. It you buy a $75 Bond a
month through Payroll
Savings, by the time he’s 18,
you’ll have $16,048 tucked
away. A solid sum to get him
started. See? A little simple
arithmetic can add up to a lot.
Make the chances of your
child’s college education more
secure. Join the Payroll
Savings Plan now.

7

Teledyne Semiconductor

Regis McKenna Inc.

Germanium:

146

Telonic Altair

Jansen Associates Inc.

monocrystalline & polycrystalline
58

Teradyne Inc.

Quinn & Johnson Inc.
Texas Instruments Scientific Calculators

germanium dioxide 99.99% & 99.9999%

106-107

germanium monoxide

Tracy-Locke
TRW Cinch Connectors

Stral Advertising Company, Inc.
* Ultra Electronics Components Ltd.

137

Silicon:

67

monocrystalline & polycrystalline

Dennis Dolling Limited
United Systems Corp, a Sub. of Monsanto Co.

Advertising & Merchandising Inc.
Universal Oil Products Norpiex Division

141

Gallium:

145

arcenide

Campbell Mithum Inc.
U.S.C.C.

S.

Michelson Advertising

Vactec Inc.

8E-9E

Gallium

113

phosphide

Coleman & Associates Advertising
Vector Electronic Company Inc.

160

Communications Management Company
V/O Electronorgtechnica

Monocrystals of semiconductor
114

compounds

Vneshorgreklama
V/O Techmashesport

121

Vneshorgreklama
V/O Techsnabexport

Extra-pure materials, diffusing agents,
157

quartz crucibles

Vneshtorgreklama
* Wavetek San Diego Inc.

47

Now E Bonds pay €% interest when held to maturity of
5 years (4M % the first year). Bonds are replaced if lost,
stolen or destroyed. When needed, they can be cashed at
your bank. Interest is not subject to state orjocal income
taxes, and federal tax may be deferred until redemption.

Exporter:

V/O TECHSNABEXPORT
Moscow G-200, USSR

Thke^^j
. stock;
mimetica.
Join the Payroll Savings Plan.

Tel. 244-32-85 • Telex 7628

Agent:

KOLON TRADING CO., INC.,
a For more information on complete product line see adver
tisement in the latest Electronics Buyers’ Guide
• Advertisers in Electronics International
$ Advertisers in Electronics domestic edition

540 Madison Avenue, New York, N. Y10022

ED Techsnabexport

A public service of this publication
and The Advertising Council.
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$833 goes a long way in Japan.
Takes you non-stop into executive suites
to the top decision makers and buyers

in electronics.
(* Exchange rate of 300 yen to the U.S. dollar.)

Everyone that’s anyone in Japan’s electronic
industry reads Nikkei Electronics. And for $833, the
cost of a full page B/W advertisement in Nikkei
Electronics, you can have them reading about you.
Not just reading, either — responding, too. Because,
biweekly, Nikkei Electronics goes out to the people
who mean business.
57.2%(17,285) of the top management personnel
and senior engineers of Japan’s top 100 companies.
That’s quite a track record, and it proves you’re in
good company when you’re in Nikkei Electronics.
RCA knows it. Texas Instruments knows it. And
Burr Brown knows it. Last year, we carried 23, 24,
and 8-1/3 pages of advertising for them, respectively.
Don’t be a slow poke. What Nikkei Electronics is
doing for these electronics specialists, it can also do
for you. Now.

No. 1 in Japan. For good reason.

NIKKEI ELECTRONICS

Bill/Æ0Z7X
NIKKEI ELECTRONICS

For more information, please contact with McGraw-Hill’s Electronics

sales office or Advertising Dept.

NIKKEI-McGRAW-HILL INC.,
Nikkei Annex Bldg., 2-1-2, Uchikanda, Chiyodaku, Tokyo, Japan.
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What you must
know about
Microprocessors
Using articles from the pages of
Electronics, this book contains prac
tical and up-to-date information on
available microprocessor devices,
technology and applications—rang
ing from the simplest 4-bit p-channel
MOS system to the second-genera
tion n-MOS 8-bit processor chips,
and the new injection logic and
Schottky TTL bipolar processor fam
ilies needed for the toughest com
puter-based control applications.
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Send me copies of
“Microprocessors” at $8.95 per copy.

I must be fully satisfied or you will
refund full payment if the book is
returned after 10 days free
trial examination.
□ Payment enclosed
□ Bill firm
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Credit Cards
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Acct. No.
Date Card Expires

Interbank No,
(1st No’s, above name
on Master Charge only.)
Name

Company

Tokyo: Tatsumi Katagiri, McGraw-Hill
Publications Overseas Corporation,
Kasumigaseki Building 2-5, 3-chome,
Kasumigaseki, Chiyoda-Ku, Tokyo, Japan
[581]9811

Australasia: Warren E. Ball, IPO Box 5106,
Tokyo, Japan

Business Department
Stephen R. Weiss, Manager
[212] 997-2044
Thomas M. Egan,
Assistant Business Manager [212] 997-3140
Carol Gallagher
Production Manager International [212] 997-2045
Dorothy Carter, Production Manager Domestic
[212] 997-2908

Electronics Buyers’ Guide
George F. Werner, Associate Publisher
[212] 997-3139
Regina Hera, Directory Manager
[212] 997-2544

Street

City

40 MARKED POPULAR VALUES
IMMEDIATELY AVAILABLE IN
KITS OR SEPARATELY.
BUY ANY DESIGN VALUE KIT
OF 100 ATC 100 LOW LOSS
PORCELAIN CHIP CAPACITORS
FOR $77.00.

Frankfurt/Main: Fritz Krusebecker
Dieter Rothenbach (East European Countries)
Liebigstrasse 27c, Germany
Phone 72 01 81

Frances Vallone, Reader Ser. ice Manager
[212] 997-6057
Lisa Hoenig, Secretary
[212] 997-6481

Title

State

Brussels: Alain Offergeld
23 Chaussee de Wavre
Brussels 1040, Belgium
Tel: 13-73-95

DESIGN VALUE KITS:

Just circle the number below
for more information on ATC’s
new laser marked chip capacitor
kits.
SEE US AT ÌÌOOTH #129 AT
THE EUROPEAN MICROWAVE
CONFERENCE IN HAMBURG.

american
technical
ceramics

Zip

Signature_______________________________

_______________________ I
Electronics/August 21,1975

ONE NORDEN LANE,
HUNTINGTON STATION, N.Y. 11746
(516) 271-9600 0 TWX 510-226-6993

Circle 159 on reader service card
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VECTOR FITS IT ALL TOGETHER, BETTER
MODULE CAGES

CARD FILES AND CAGES

MULTI-USE CAGE KITS

CMA SERIES

Strong, rugged all alumi
num units supplied assem
bled for slide-in EFP mod
ules in
5V4", 7" and
83/4" heights and up to
153/4" deep.

MODULES

Sleek aluminum
cases with slide-off
side covers, extruded
top and bottom rails hold
cards 2.73", 4.5" and 7.98"
wide and 4.5", 6.5", 9.6"
and 11.31" long. 59 models
available in widths from
1" to 41/2".

Rugged all aluminum, card
height adjustable card files
supplied assembled ready
for connectors which mount
on 4-way adjustable struts.
The cages are designed for
cards with width ranges
of 1.0" to 2.73"; 2.73" to
41/2"; 6.2" to 7.98"; and
lengths up to 9.6". Plastic
or metal guides available.
Continuous extruded alumi
num plate style has 106-

0.075" wide continuous
grooves on 0.150" centers
for cards allowing maxi
mum flexibility.
Visit us at WESCQN Booth 1444

PACKAGING
HARDWARE FROM:

Supplied unassembled in
11 different models for
maximum flexibility to
house cards and/or mod
ules. Order card and module
guides separately. Slotted
side walls and bracket
mounted connector mount
ing struts provide wide
adjustability. Available in
3V2", 51/4", 7" and 83/4"
heights and 9", 12", and
153/4" depths. All parts and
hardware of any Vector
cage are available sepa
rately. For custom card or
module cages, request our
“design your own” form
drawing.

See

eem

vol. 3, pg.

722-726
34Î13

ELECTRONIC

CO..

INC.

sto.nê Ave . Sy I ma r. California 91342

Phone (213) 3659661

TWX (910) 496 1539

Circle 160 on reader service card

Need a current catalog?
Use your EBG to orderthe catalogs
you need. Last year, 80,000 requests
for catalogs were generated through
the use of EBG Catalog Inquiry Cards.
Put EBG to work for you—and
your company.

Electronics
[Buyers’
Guide
THE ACTIOM BOOK
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Just How
3s the
MAGNECRAFT
Stock Relay Line?

Magnecraft's stock relay line consists of 1200 ver
sions derived from 17 categories ----- that is the
largest and broadest line in the industry.

Oh?

Full color 22"x 34" relay specification chart.

Did I read that correctly?

Yes, Magnecraft Electric provides 1200 relay ver
sions in stock through our nationwide distributor
network. Those 17 categories include; low profile,
general purpose, power, mercury displacement, se
nsitive, coaxial, telephone type, air dashpot time
delay, solid state, latching types, high voltage, mer
cury wetted reeds, dry reeds, and dip reed relays.

Magnecraft can offer you the design engineer, a
quality product, local distributors, and the broad
est relay line in the industry to choose from. If we
don't have the relay in stock we will custom design
a relay to meet your requirements.

Magnecraft

ELECTRIC COMPANY

5575 NORTH LYNCH AVENUE • CHICAGO. ILLINOIS 60630 • 312 * 262-5SOO • TWX 910 221 5221

Circle 901 on reader service card

There’s a new
dip store in town.

Dale ships
standard resistor
networks in less than a week.
Dale builds and stocks standard resistor
networks compatible with your system. Automatic
insertion Hand insertion. All are quality-built with
the same materials we use to make the industry’s
first thick film network qualified to MIL-R-83401.

Circuit Uses
Include:
Pull-Up

Power Gate
Open Collector
Parallel
"Wired OR ’
MOS Memory
TTL Unused Gate
Power Driver

Check this cross reference chart
DALE

BECKMAN

CTS

LDP14-02-XXXG

899-1-RXXX

760-1-R

LDP14-01-XXXG

899-3-RXXX

760-3-R

LDP16-02-XXXG

898-1 -RXXX

761-1-R

LDP16-01-XXXG

898-3-RXXX

761-3-R

Pull-Down

Phone 402-371-0080 for complete
price & delivery details.

ECL Output
TTL Input
MOS Memory
Other Applications:

Impedance Balancing
Current Limiting
Line Termination
Pulse Squaring
TTL to ECL Translator
Circle 902 on reader service card

DALE ELECTRONICS, INC
Box 74. Norfolk, Nebr 68701
In Canada Dale Electronics Canada Ltd
In Europe Dale Electronics GmbH,
fa Munchen 60, Falkweg 51, West Germany
A subsidiary of The Lionel Corporation

