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Monitoring System. Means for obitaining a penumbra shadow light beam
,from a source and for projecting this
shadow through an optical system to a
motion picture film with means for vibrating this shadow in accordance with
a signal to be recorded. Simultaneously
a second light beam is obtained from
the source coaxially with the optical
,1 \is of the optical system for the ob,ervation of the condition and position
of the incandescent element which provides the light for the penumbra
shadow. M. T. Schomacker, RCA. Sept.
1, 1939. No. 2,270,350. See also No.
2,270,247 to C. N. Batsel dealing with
the production of beams of a predetermined shape, the light forming means
providing a linear relationship between
the amplitude of the sound waves and
the amount of said beam passing to the
film over a range of signal amplitudes
of the sound waves corresponding to 80
percent of the film range and a non-linear relationship between the amplitude
of the sound waves and the amount of
beam passing to the film over a higher
range of amplitudes of the sound waves,
Ithis higher range being recorded in
the remaining 20 percent of film range.
Sound Recording System. A movable
armature actuates the mirror which
vibrates a beam of light with respect to
a film and surrounding this armature
is an inductance with the means for
impressing currents having varying
amplitudes and frequencies on the inductance for moving the armature and
the mirror and another inductance
Imounted on the armature having voltages generated in it directly proportional to the movements of the armature and the mirror. W. V. Wolfe, RCA.
May 31, 1939. No. 2,270,367.

ANTENNA SYSTEMS

Vehicle Antenna. A self-contained
1"' HESE widely used Resistors are favored resonant antenna utilizing a continuous
because of their noiseless operation and portion of the structure of the vehicle
durability and because they retain their as the antenna for operation at frevalues and characteristics under extremes quencies substantially independent of
of temperature, humidity and climatic the equivalent electrical length of the
changes.
TYPE 65X
portion of the structure utilized, conActual Site
taining a reactance adjacent to one end
STANDARD RANGE
Other types availa bl e In
of the vehicle structure and electrically
1000 ohms to 10 megohms.
the lower values
exposed to space at least in part, the
reactance having a value such that the
equivalent electrical length of the sysRESISTOR BULLETIN 37
At slight additional cost, resistors in the tem is substantially equal to an even
GIVES FULL DETAILS...
Standard Range are supplied with each resis- number of quarter-wavelengths of the
tor noise tested to the following standard:
desired operating frequency. Malcolm
It shows illustrations of the differ"For the complete audio frequency Bruce, Plymouth, Mass. March 21, 1941.
ent types of S. S. White Molded
range, resistors shall have less noise No. 2,279,130.
Resistors and gives details about
than corresponds to a change of re•
construction, dimensions, etc. A
sistance of 1 part in 1,000,000."
copy, with Price List, will be m ailed
Directive Antenna. A conductor poon request. Write for it—today.
sitioned at an angle greater than zero HIGH VALUES
degrees and less than 90 degrees to a
15 megohms to 1,000,000
frame perpendicularly related to the
megohms.
path of propagation of a wave and
having a length substantially equal to
a half wavelength of the desired wave
plus the projection of the antenna on
The S. S. White Dental Mfg. Co.
the path of the propagated wave. Edmund Bruce, B. T. L. Inc. Feb. 28, 1933.
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Getting afix on fast settling.
In numerous linear-circuit applications
where the nature of the signal is pulse-like or
step-like it is essential to reach anew level
quickly and accurately after alarge signal
transition. However, we find that we cannot predict this performance from the classical specifications of frequency response and
slew rate. Therefore, adirect specification
— settling time— was established which
defines the maximum total time required
from the occurrence of an abrupt input transition until change is satisfactorily complete.

Aslight misunderstanding...

The major areas of concern are in
defining the input conditions, and what it
means for the output change to be satisfactorily complete.
The real settling spec ought to cover
these by defining asettling time to within
X% (for example .01%) of final value for a
large signal change (usually 10V) on the
input. But both must be stated.

Close, but no cigar.
Some vendors base "Settling Time"
specs on asmall step change at the input
and you still don't know what will happen
in the large signal case. But the issues of
"satisfactorily complete" on the output is
full of cute pitfalls— let me show you.

Notke in the curve that the output
first occurs with ±X% afull-scale-error-tofinal-value at t
o but doesn't stay within this
error band. It thereafter bangs around due
to the underdamped nature of the system.
The real settling time should be stated as t,.

Ikrq
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Now look at graph B. The response is
critically damped and settling seems to
occur at t
o.
But watch out. If we look far
down scale we note that the apparent
al level V, wasn't the final level at all.
reader service card

Question, how long do you wait to define
what V, (final level) really is? You have to
figure that out.
This long settling "tail" often occurs
with time constants long compared to any
computable electrical time constants in the
system and is usually the result of less than
ideal thermal management or slight pole/
zero mismatch. If you're trusting your vendor's settling time measurements, make sure
that you (and your vendor) understand his
definition and their use of it, otherwise
you're in trouble.

Who needs it?

Anyone handling signals having discontinuities needs fast settling. For example,
following amultiplexer, on aPAM Bus, at
the output of aDAC, in building aprecision square wave, at the input to an
oscilloscope, etc.

How good can you have it?

At Philbrick we give you guaranteed
settling time because we figure your system
has to always meet its spec— not just
typically and that's more than just important.
We offer ahost of op amps, discrete
modules, hybrid IC's and
monolithic IC's with state
of the art settling including
our T099 units, 1322
(300 ns to .1% ), 1324
(1 gsec. to .01%).
guaranteed. The star of the
show is our new DIP unit
with FET inputs, the 1430,
which offers 100 ns to .1% and
200 ns max to .01%. And you

Dave Ludwig
Director of Engineering

don't give up dc performance to get it. The
200 ns to .01% is just what you need for a
fast 12 bit system and open loop gain of
200K plus, input currents of 10 pA, and
offset voltage of ImV give you the dc accuracy to go with it. The 50 rnA output
capability wallet you drive almost anything,
but you don't pay for it with high quiescent
current and its attendant power consumption.

Don't settle for less.

You could have the fastest settling op
amp in the world and get lousy system
settling unless you're very careful. Some of
the common pitfalls that catch people are
things like too much load capacity, too much
summing point capacity, too high acircuit
impedance for the stray and input capacities,
use of inductive wire-wound resistors, and
not figuring on the effect of current source
output capacities in current-to-voltage converter applications. You've got to handle
your power supplies very carefully too, by
bypassing up close to the unit with the
right kind of capacitor.
In any event, to make sure you get the
right story on settling time and use the
information properly, telephone, (617)
329-1600. Or write us, Dedham,
Mass. 02026. In Europe, Tel.
73.99.88, Telex: 25881. Or
write, 1170 Brussels, Belgium.

WTELEDYNE
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KEPCO
programming interface

The five Kepco SN models
offer aselection of DAC's
for the digital control of
anything that can be programmed by a 10V analog

Typical SN Card

signal. You need no digital
experience to use the SN.
We've built-in the power—
all you need is the 115/

I
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SPECIFICATIONS

.

RESOLUTION
INPUT DATA CODING

MODEL
SN-2

MODEL
SN-3

2-Digit

3-Digit

COMPLEMENTARY
BINARY CODED DECIMAL
4 LINES PER DIGIT
8-4-2-- 1

MODEL
SN-8

MODEL
SN-10

MODEL
SN-12

8-Bit

10-Bit

12-Bit

BIPOL AR OUTPUT:

COMPLEMENTARY
OFFSET BINARY
UN1POLAR OUTPUT COMPLEMENTARY
BINARY

ACCURACY @ 25 °C
(% OF FULL SCALE READING)

The SN Cards mount up to
6 abreast in a convenient
plug-in format.

±0.1%

±0.2%

SCALE FACTOR ERROR (1)
The CA-6 enclosure
accommodates 2 SN Cards.

±0.1%

±0.1%

±0.05%

ZEROING TRIMMER IS BUILT-IN.

ZERO OFFSET
LINEARITY
PRICE
ILI May be calibrated with optional trimmer. Option "R"

±0.2%

±0.05%

±0.2%

±0.05%

±0.01%

$370.00

$532.00

$370.00

$469.00

$571.00

Price

$IO

00. Add the option letter as a suffix to the model number

For complete specifications and applications notes, write
Dept. EH-14

-KEFICCI
KEPCO, INC. • 131-38 SANFORD AVENUE • FLUSHING, N.Y. 11352 • (212) 461-7000 • TWX .
--:710-582-2631 • Cable: KEPCOPOWER NEWYORK
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Circle 1 on reader service card

New! A 600-watt, 5V,100 amps switching regulated
power supply that has four outputs, measures
just 3.9"x 7.5"x 16.12'; weighs only 14 lbs.,
is 75% efficient and costs only $493:

And LH has 84 other
equally exciting models to

A number

choose from — all of them smaller,

of options

lighter, more efficient and priced
lower than competitive switchers.

Over-voltage protection,
power fail detection, remote
on-off, thermal cutoff, DC input,
paralleling, master-slave paralleling (up to 10 units) — all are available to adapt LH switchers to awide
range of applications.

250 to 1500 watts
LH offers 7standard
wattage ratings — 250, 300,
500, 600, 1000, 1200 and
1500** watts. This is the most
comprehensive line of highefficiency switchers available
anywhere.

Easy maintenance
True modular construction—all components are mounted on just three cir-

4outputs

cuit boards — make servicing easy. The
entire switcher can be disassembled in
less than five minutes.

Standard LH switchers are available
with single, dual, triple or quad DC
outputs. Primary output is fully regulated. 2nd, 3rd and 4th outputs are
semi-regulated, but may be fully regulated for $30 per output.
Low DC voltage, high power outputs
Primary voltages are at 5 VDC; 50,
100, 200 and 300 ** amps. 2nd and 3rd
voltages are standard ± 12, ±, 15 and
± 18V at 8 amps each; 4th voltage is
24V at 2amps. Other voltages available.
Input voltages externally selectable
110/220 VAC, 47 to 440 Hz, can be
selected by simply changing a jumper

proven design and package it in six
different case shapes — wide and short
or narrow and long — for customer convenience. With anominal power density
of 1.37 watt/cu. in., LH switchers pack
more power into asmaller package than
any other switchers you can buy.
80% efficient
On single output models, over 80%
of the primary input power is delivered
to the output terminal. On models with
dual, triple and quad outputs, efficiency
averages 75%.

on the front terminal strip. DC input ,24
to 300 VDC, also available.
6case configurations
All LH switchers use one basic

Lighter weights
For example, LH's 250-watt single
output model weighs only 7 lbs.; the
1200-watt, quad output unit, just 30 lbs.

LU

Priced as low as 630/watt
Watt-for-watt, LH units are the
lowest priced switching regulated power
supplies you can buy. In 1to 24 quantity, a250-watt single output model sells
for $360; a 1200-watt quad goes for
$1245.
Ask for full-line folder
The LH rep in your area has a new
six-page folder that fully describes the
85 standard LH switchers, and discusses
possible options and modifications to
meet specific requirements.
Ask him for acopy today.

RESEARCH
*1000 pc. qty.
**Available Sept. '74

2

LH RESEARCH. INC., 2052 South Grand Avenue, Santa Ana, CA 92705 •(714) 546-5279

Circle 2 on reader service card
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DISPLAYS: LED with storage simplifies drive circuitry, 39
Thin-film light makes TV panel, 40
COMMERCIAL ELECTRONICS: OCR equipment reads hand printing, 40
MATERIALS: Key to faster crystal growth studied at RPI, 41
FIBER OPTICS: Thin-film layer cancels polarization, 41
PRODUCTION: Microprocessors monitor torque, 42
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62
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ITALY: SGS-Ates packs 20W into IC audio amplifier, 62
GREAT BRITAIN: BBC looks at digital TV recording, 62
JAPAN: Sony colors its gas-discharge TV panel, 62
AROUND THE WORLD: 63
Probing the News
COMMERCIAL ELECTRONICS: Has checkless banking bounced? 75
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SOLID STATE: LSI testing: A three-way street, 84
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PATENTS: Components makers in Europe get reprieve, 89
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LASERS: Laser becomes acomponent for mass-market gear, 91
MEASUREMENTS: Predicting fast Fourier transform errors, 96
DESIGNER'S CASEBOOK: Noise blanker cleans up audio signals, 104
Variable voltage source has independently adjustable TC, 105
Switched frequency doubler provides multiple outputs, 106
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SUBASSEMBLIES: D-a converter uses C-MOS switches, 159
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Highlights
The cover: Lasers penetrate big, new markets, 91

Transformation of the helium-neon laser
into a safe, reliable assembly-line product
has pushed the price below $100 apiece in
quantity. First volume applications will probably be in label readers for the supermarket
and video-disk scanners for the home.
Checkless banking is still in the balance, 75

Deterred by the high cost of computerizing
every transfer of funds, banks are at present
installing only partial systems. But total
electronic systems will become more economical than manual processing if the flood
of paperwork rises much higher.
Learning to live with FFT errors, 96

The errors that almost always accompany
the fast Fourier transform are inherent in the
process of digitizing an analog wave form.
Being predictable, they are easy to recognize and correct.
Technology update: semiconductor RAMs, 108

Products of a technology that refuses to
stand still, random-access memories on
chips have expanded their capabilities enormously in the last two years. This survey
first discusses the devices available today in
terms of their major applications, then describes the RAMs that will hit tomorrow's
market.
And in the next Issue . . .

How eight European EEs view their profession . .atwo-chip analog-to-digital converter ...speaking the microprocessor's
language.

Departments
Publisher's letter, 4
Readers comment. 6
People, 14
40 years ago, 28
Meetings, 30
Electronics newsletter, 35
News update, 54
Washington newsletter, 59
Washington commentary, 60
International newsletter. 65
Engineer's newsletter, 128
New literature, 186
New books, 194

Electronics/June 13, 1974

3

Electronics
EDITOR-IN-CHIEF Kemp Anderson
EXECUTIVE EDITOR Samuel Weber
MANAGING EDITORS: Lawrence Curran, News:
Arthur Erikson, International
SENIOR EDITORS: John Johnsrud,
H. Thomas Maguire. Laurence Altman
Ray Connolly. Stephen E. Scrupski
ART DIRECTOR: Fred Sklenar
ASSOCIATE EDITORS. John N. Kessler,
Howard Wolff, Gerald M. Walker
DEPARTMENT EDITORS
Circuit Design Lucinda Mattera
Communications & Microwave..
Stephen E. Scrupski
Components: Joel DuBow
Computers: Wallace B Riley
Consumer: Gerald M. Walker
Industrial: Michael J. Riezenman
Instrumentation: Stephen E. Grossman
Military: Ray Connolly
New Products H Thomas Maguire
Solid State: Laurence Altman
COPY EDITORS: Margaret Eastman,
Everett C. Terry
ASSISTANT EDITOR: Marilyn Offenheiser
ART. Charles D. Ciatto, Associate Director
Patricia Cybulski, Assistant Director
PRODUCTION EDITOR: Arthur C. Miller
EDITORIAL SECRETARIES: Janet Annunziata,
Julie Gorgoglione, Penny Roberts
FIELD EDITORS
Boston: Gail Farrell
Los Angeles: Paul Franson (Mgr.)
Midwest: Larry Armstrong (Mgr.)
New York: Alfred Rosenblatt (Mgr.)
San Francisco.' Bernard Cole (Mgr.)
Judith Curtis
Washington: Ray Connolly (Mgr.)
Frankfurt: John Gosch
London: William F. Arnold
Paris: Arthur Erikson
Tokyo: Charles Cohen
McGRAW-HILL WORLD NEWS
Director: Ralph R. Schulz
Bonn: Robert Ingersoll
Brussels: James Smith
London.. Marvin Petal
Milan: Peter Hoffmann, Andrew Heath
Moscow.. Axel Krause
Paris: Michael Johnson. Richard Shepherd
Stockholm: Robert Skole
Tokyo: Mike Mealey

PUBLISHER: Dan McMillan
DIRECTOR OF MARKETING Pierre J Braudé
ADVERTISING SALES SERVICE MANAGER:
Wallis Clarke
BUSINESS MANAGER: Stephen R. Weiss
CIRCULATION MANAGER: Nancy L. Merritt
MARKETING SERVICES MANAGER:
Tomlinson Howland
RESEARCH MANAGER: Margery D. Sholes

Publisher's letter
Technology Update is the name
of anew series of articles that we
have inaugurated with this issue.
The first installment in the continuing series covers semiconductor
random-access memories, one of the
most active areas in all of electronics
technology.
So turn to page 108 for a status
report on the state of the art in
semiconductor RAMS. There you'll
find asummary of what's been happening recently as consumption of
these memories-on-a-chip have
grown from 3 million units two
years ago to more than 75 million.
You'll find, too, a look into the
immediate future, as Solid State
Editor Larry Altman pins down the
best industry estimates about nearterm availability of devices, technological trends, and—most important—pricing. There's also aglossary
explaining some RAM buzzwords.
This new series in Electronics
does for our technology feature articles what another recently started
column—News update (p. 54)—does
for our news sections. Both are designed to bring you up to date on
the wide variety of developments in
the fast-moving field of electronics.
1.1as checkless banking bounced?
'That's the question we raise in
the Probing the News story on page
75. The answer? No. But the pace of
progress toward electronic fundstransfer systems (EFTs) has been far
from rapid. Indeed, as Consumer
Editor Jerry Walker indicates in the
story, the "cashless society" that
such systems would make possible is
still along way off.
Yet trials of such systems are under way around the country, and
several aspects of the cashless
society—such as direct point-of-sale
June 13 1974 Vofume 47. Number 11
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credit verification and remote "convenience" terminals promoted by
some full-service banks—are already
catching on.
The main obstacles to electronically containing the rising flood of
banking paperwork appear to be
standardization and the high cost of
converting from one system to another. Yet, points out Walker, "few
technical problems stand in the way
of EFTS. Rather its aquestion of organizing the computers, communications networks, and terminals into
workable systems."
Thanks to the British, whose new
government is reconsidering
whether the United Kingdom
should even be in the Common
Market, component makers have
won a reprieve from the terms of
new European patent laws.
Dick Shepherd, McGraw-Hill
World News correspondent reporting from Brussels, follows the rocky
course the European nations are
taking toward unity and spotted the
story that you'll find on page 89. It
seems that in reevaluating its own
position in Europe, Britain refused,
only five days before its start, to join
in ameeting where aCommon market patent treaty was td be signed.
And, the treaty would have outlawed one of the frequently used
marketing strategies of the electronic-component makers: controlling trade of their products between
countries in which they have patents. But that is just one of several
complaints that industry has against
Europe's patent-streamlining plans.
You can read about it on page 89.
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25

ENTRY AND
CONTROL FUNCTIONS

•

FEATURING:
•ALGEBRAIC PROBLEM ENTRY
•TWO PARENTHESIS LEVELS
•SCIENTIFIC NOTATION
•14 DIGIT DISPLAY
• FULL MEMORY CONTROL

AND SIMPLIFIED
ELECTRICAL DESIGN:
•DIRECT LED SEGMENT DRIVE
•MINIMUM POWER CONSUMPTION
(200 mw Avg.)
•ON-CHIP CLOCKS, POWER-ON-CLEAR,
LOW BATTERY DETECTOR AND
DISPLAY CUTOFF
HEADQUARTERS — Applications Mgr.: Mr. Julius Hertsch;
MOS Technology, Inc., Norristown, Pa. 19401
CENTRAL REGION — MOS Technology, Inc., 838 S. Des Planes St.,
WE'VE TURNED A TECHNOLOGY INTO A COMPANY

Chicago, Illinois 60607 • (312) 922-0288
EASTERN REGION — Mr. William Whitehead, Suite 307 — 88 Sunnyside
Blvd.,

N.Y. 11803 • (516) 822-4240

WESTERN REGION — MOS Technology, Inc., 2172 Dupont ur., Suite 221,
Patio Bldg., Newport Beach, Calif. 92660 • (714) 833-1600
a proud affiliate of

ALLEN-BRADLEY

e
wino,
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ASmart Way to Beat Your
Power Supply Size Problem

Readers comment
Overcoming waveguide noise

ommimmiN

*
MEG. SER. NO.
MEG
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MEG
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INPUT
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INPUT TRANSIENTS:60V. — .01SEC:
INPUT TERM. +
OUTPUT '
OUTPUT TERM
MAX
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INPUT f1

+

.

AMPS

TEMP
,

1
/1i" thin, 2/4" nairow, PA" short
yet this converter produces 1000 volts
DC, regulated, from a battery input of
28 VDC! It weights less than 15 ounces.
This is only one of our wide variety of
many small light weight converters, inverters and power supplies — there are
over 3000 models listed in our newest
catalog, including size, weight and prices.
If you have asize problem, why not send
for an Abbott catalog?
MIL SPEC ENVIRONMENT — All of the power
modules listed in our new catalog have
been designed to meet the severe environmental conditions required by modern
aerospace systems, including M1L-E5272C and MIL-E 15400K. They are hermetically sealed and encapsulated in heavy
steel containers. New all silicon units will
operate at 100°C.
Please see pages 581-593 of your 1973-74 EEM

RELIABLE — Highest quality components
are used in Abbott power modules to yield
the high MTBF (mean time between failure) as calculated in the MIL-HDBK-217
handbook. Typical power modules have
over 100,000 hours MTBF — proving that
the quality was built in from the beginning.
WIDE RANGE OF OUTPUTS — Any voltage
from 5 volts DC to 3,650 VDC is available by selecting the correct model you
need from our catalog with any of avariety of inputs including:
60...to DC, Regulated
4004,to DC, Regulated
28 VDC to DC, Regulated
28 VDC to 400%, 1' or 3‹',
24 VDC to 60, 10

(ELECTRONIC ENGINEERS MASTER Catalog)
for complete information on Abbott Modules.

Send for our new 56 page FREE catalog.

abbott

transistor

LABORATORIES.
gellt•rIti

5200

W.

Jefferson

(213) 936-8185

Of

Blvd

Los

Angeles

90016

Telex, 69-1398
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INCORPORATED
eastern .111,,
1224 Anderson Ave.
(201) 224-6900

Fort Lee,

To the Editor: Regarding the interesting article on optical waveguides
[Electronics, March 21, p.89], authors Thiel and Bielawski give a
graph (Fig. 4, p.92) of minimum detectable signal for a photodiodepreamp combination. Ordinarily
one thinks of "minimum detectable
signal" as implying anoise figure on
the order of 0 to 6 decibels. Their
quoted figure of 10 nanowatts at 30
megahertz is about 50 dB above
300-kelvin thermal noise. I find it
rather remarkable that the state of
the art in this area is so poor.
Steve Smith
Quatt Wunkery
Richmond, Calif.
aMr. Thiel replies: The figure of 10
nw at 30 ¡wiz is indeed much in excess of thermal noise at 300 K Thermal noise, however, is not the relevant parameter. One must consider
shot and multiplication noise in the
avalanche photodiode.
Even if followed by a perfectly
noiseless transimpedance amplifier,
this combination would have a noise
output equivalent to aphoton input
at 900 nanometers of about 0.5 nw,
some 36 de above thermal noise.
Photons of approximately 1.4 elecconvolts of energy—and not electrons
characterized by kT =- 0.026 ev—
must be detected.
To the shot and multiplication
noise must be added the contributions
of thermal noise within the detector
and shot and thermal noise in the
transimpedance amplifier.
Staking the wraparound' claim
the Editor: In your article,
"Energy crisis spurs development of
photovoltaic power sources, "[Electronics, April 4, p. 99], reference is
made to "the 'wraparound' contact
technique (for solar cells) recently
developed by NASA."
Ferranti Ltd. designed, developed, and produced asolar cell with
awrap-round contact (witc) back in
1969. A number of our WRC solar
cells (0,005-inch thick) are carried
on the British applications satellite,
Black Arrow X3, launched in 1971.
Ira S. Gewant
Ferranti Electric Inc.
Plainview, N. Y.
To

N.J. 07024

Telex:

13-5332
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Now you have an
alternate source for
2GHz & 3GHz
microwave
transistors
6111111
lleilie
%

TRW's new 2GHz & 3GHz microwave amplifier
parts are available right now, off-the-shelf, from
any authorized TRW distributor. So, soon as you
qualify these parts, you are no longer at the mercy
of a single-source manufacturer!

improvement in the reliability of your amplifiers.
Part for part:
2GHz

PART NUMBERS

3GHz

Aluminum

Gold

Aluminum

Gold

1W

MSC2001

TRW2001

MSC3001

TRW3001

And here's some more news: our transistors are
not simply "just as good" as the originals; they're
better! Gold metalized to last longer. Metal migration failure is virtually non-existent. The 2GHz parts
can also withstand infinite VSWR and overdrive.
Yet TRW's gold metalized parts cost the same as
ordinary aluminum ones (maybe less!).

For details, call Don Comm, (213) 679-4561.

These are practically drop-in parts. You can use
them right now, in your present amplifiers—and, of
course, in future designs. That means instant

Or write TRW RF Semiconductors, an Electronic
Components Division of TRW Inc.,14520 Aviation
Boulevard, Lawndale, California 90260.

3W

MSC2003

TRW2003

MSC3003

TRW3003

5W

MSC2005

TRW2005

MSC3005

TRW3005

10W

MSC2010

TRW2010

THE WORLDS BIGGEST
"LITTLE BLACK BOX"

TRWRF SEMICONDUCTORS
IS COMING YOUR WAY.

These products are available through the following authorized distributors:
Almo Electronics

Electronics Marketing Corp.

Pyttronic Industries Inc.

R. V. Weatherford Co.

Bell Industries

Elmar Electronics Inc.

Rochester Radio

Westates Electronics Corp.

Cramer Electronics Inc.

Hall-Mark Electronics Corp.

Semiconductor Concepts Inc.

Wilshire Electronics

Electronics/June 13, 1974
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GET
ON
BOARD...

with TANTALEX ®Low-Cost
Solid Tantalum Capacitors

Sprague Gives You a Choice
for
Flexibility in Your Printed Board Designs.
,22 ,

nipprn

ruin! r)Fr%

SPRAGUE TYPE 196D

SPRAGUE TYPE 198D

size economical capacitors
that utilize high-quality tantalum
pellet construction. Conformal epoxy
resin coating is highly resistant to
moisture and mechanical damage.
This capacitor has found wide usage
in consumer and commercial electronic equipment. Operating temperature range, —55C to +85C. Available in all popular 10% decade
values from 0.1µF to 330p.F. Voltage
range, 4 to 50VDC. Standard lead
spacing, 0.125" and 0.250". For complete data, write for Engineering
Bulletin 3545B.

Economically priced, molded-case
EconolineTM capacitors. Standard
lead spacing, 0.100", 0.200", and
0.250". Tough, flame-retardant, crack
resistant case has flatted section
and polarity indicator for easy-toread marking and error-free insertion.
Fixed external dimensions
allow increased productivity during
assembly of PC boards. Designed
for severe vibration and shock environment, where lead support alone
is not adequate. Operating temperature range, —55C to +85G. Capacitance values from 0.1 to 100pF.
Voltage range, 4to 50 VDC. For complete data, write for Engineering
Bulletin 3546.

Small

Call your nearest Sprague district office
or sales representative, or write for the
bulletins mentioned above to Sprague
Electric Company, 35 Marshall Street,
North Adams, Mass. 01247.

spume

THE MARK

OF RELIABILITY

Readers comment

MisLED Rdr RAMs Abbrs
To the Editor: The March 7issue of
Electronics LED me into HiNIL to
improve my constitution. With this,
my constitution could easily adapt
to TTL, DTL, RTL. MOS, and c-mos,
all neatly packaged in DiPs.
Iwas sorry to hear that TI is having 4,096-bit RAM trouble, but
happy to read of Motorola's CCITT
modem. Perhaps I might suggest
that VDO's speedometer, developed
by Intermetall GmbH (an affiliate
of irr) might be used to measure the
new muzzle velocity of Philips' LEP
Gunn amplifier.
I let out a GaAsP when I read
that RcA's Hi-Rel team can tackle
my linear-IC RFQs (ouch). Now that
Ican change my mos wafer in 36 hr,
everyone can now mind his OEM
business. It was interesting to read
that T2t. has multiplied to T3L and
that 21 mPcs will now fit in a sardine can. Some of the new products,
such as the static SOS/C-MOS RAM,
the Ps 2L, and the DAFL are great,
but they are all QED and FOB Detroit. NO MOR Abbrs PLS.
Wayne M. Pope
Northern Alberta
Institute of Technology
Edmonton, Alta., Canada
• Abbreviations and acronyms are
handy shortcuts for communicating
in technical terms, but, admittedly,
their over-use can become confusing
to someone unfamiliar with the technology to which they refer.
However, to minimize confusion
when we use less familiar abbreviations and acronyms, we spell out the
words from which they are derived
the first time they appear in a story.
The editors believe that it would
make lugubrious reading if such
terms as metal-oxide semiconductors
were spelled out every time.
On dropping meter readers
To the Editor: McGraw-Edison may

be dropping the meter reader because of the energy shortage [May
25, p.26], but since AT&T has no tariff structure covering the readers, we
doubt that tariff is afactor.
Conrad Pologe
AT&T

New York, N. Y.

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS
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from General Instrument...

E
General Instrument is now supplying N-KEY and 2-KEY Keyboard Encoders in
production quantities. Each type is asingle-chip MOS Read Only Memory
containing all the logic necessary to encode single-pole, single-throw keyboard
closures into usable codes. And each type is available as astandard
pre-programmed device with amodified ASCII code. Quick turnaround is
offered for custom patterns. Both encoders are supplied in 40 lead
dual-in-line packages.

\-ICEY Illy-5-3111111

N-KEY rollover operation, 90 keys, 4 modes, 10 bit output code, with:
• N-KEY lockout
• Output enable
• Pulse or level data ready output signal
• "Any Key Down" output

2-10N in-5-237Q

2-KEY rollover operation, 88 keys, 3modes, 9bit output code, with:
• N-KEY lockout
• External control for selection of odd or even parity
(when parity is programmed as one of the 9output bits)

Both types also feature:
• Inputs/outputs directly compatible with TTL/DTL or MOS logic arrays
• Self-contained oscillator circuit
• Output data buffer register
• External data complement control
• Externally controlled delay network to eliminate the effect of contact bounce
• Programmable coding with asingle mask change
• Static charge protection on all input and output terminals
• Entire circuit protected by glass passivation

For further information call the toll-free number below (In New York State call 516-733-3107) or write.

11110-645-92À 7[Tm

GENERAL INSTRUMENT CORPORATION

ElectronIcs/June 13, 1974

BOO WEST JOHN STREET, HICKSVILLE, L. I., NEW YORK 11802

Circle 9 on reader service card

(ID

SEARCHLIGHT SECTION

lip
POSITION VACANT

Wanted
ENGINEERS (2)
Connecticut war production manufacturer needs two engineers for permanent positions with following qualifications:

RECENT ELECTRICAL ENGINEERING Graduates for test and installation of precision
electro -mechanical ordnance apparatus. Position requires men with training and preferably
some experience in the communications and
electronics field.
Location is in Metropolitan
N. J. Area.
In reply, state age. education, experience and when available.
P-337.
Elec*ronica, 330 W. 42nd St., New York. N. Y.

MECHANICAL ENGINEER

POSITIONS WANTED

With several years' experience in manufacture of small
precision parts; must be familiar with precise measuring
equipment for quality control; knowledge of physical materials testing and writing of material specifications desirable.

RADIO PATENT EXPERT and Electrical designer, proven merit. My designs have largest
sales value of any advertised. R. G. Evans, 3945
Second, Detroit. Mich.

DESIGNER
Graduate M. E. or E. E. with experience in small electromechanical and magnetic devices as applied to communication equipment; knowledge of application of plastics desirable.
State full particulars of education, experience and salary
expected in first letter. Must be U. S. citizen. Our engineering staff knows of this advertisement. Write Chief Engineer,
P-334

ELECTRONIC ENGINEER (E. E. and Physicist) highly experienced and capable. excellent
background,
numerous
patents
and
achievements,
many
years
connected
with
large concern, development, design, research,
wants adequate position.
P'-33G. Electronics.
330 W. 42nd St., New York. N. Y.

WANTED
REWARD
FOR
INFRINGEMENT
PROOF.
Patent 2.107.135 covering "Distortion Neunalization" being infringed.
51.1s-c reward on
net back royalties, plus 10
on future collections thereon.
Reply guaranteed confidential.
Attention Walter Steffit, Attorney. c o Wilson
Electrical Development Co., 154 W. Erie St.,
Chicago.

Electronics
USED RECORDING EQUIPMENT. High Quality; Complete Assembly or Individual Components
(Turntables,
Feedscrews.
etc.).
47
Oakview Drive. Situ. "C". Dayton. Ohio.

330 West 42 St., New York City

ENGINEER-DESIGNER WANTED
A client of ours —

a long-established

ing problems involved, is of paramount

needs an electro-

importance. To the right man are offered free reign to initiative and ample

leader in his field —

mechanical engineer qualified to handle
development and design work on relays, timers and solenoids, and who has
had practical production experience.
This is not a temporary "lob." It is a
position which, because it has been created for the purpose of looking to our
client's future, should prove equally important to the future of the man who
can

fill it.

Proved
practical

opportunity

design

ability,
to

based

the

on

a

manufactur-

future

know of this advertisement.
If you feel that you can fill the posiwe suggest

detail.

that you write

Correspondence

will be

us in
treated

with strictest confidence.

THE HARRY P. BRIDGE CO., Advertising Counsellors
1324

Walnut

St.,

Box

12

Philadelphia,

Pa.

••••••••11110.1111•••

....... ,„„.„„. ........ ..........,..., ............. ........
..........
FOR SALE—TRANSMITTER

.1111

SEARCHLIGHT
SECTION
(Classified

Advertising)

ENGINEERS
FEMALE

development.

The company is located in Eastern
Pennsylvania, does well over a million
dollars annual volume, and will stand
rigid investigation from any angle. All
of its employes who might be interested

tion,

approach

for

WANTED

Used as 500 watt experimental Television Transmission- Can be easily modified as 1000 watt
broadcast transmitter (output now uses 4-832
tubes). Excellent condition. Complete with power
supply tubes, meters, ete. Also other equipment four Baird (British) Electron Multipliers, Cathode
Ray Tubes—Transformers. etc. Offers to

Niechanical and
Electrical Engineers
needed by well known large manufacturer of radio and communication apparatus.
Fine opportunity in established
engineering group for qualified candidates.
Openings in physical and electrical laboratories on technical and special

•

EQUIPMENT—USED

BUSINESS
OR

RESALE

OPPORTUNITIES
RATES
UNDISPLAYED:

10 Cents a Weld: Min. $2.

DISPLAYED: $6.50 per inch.
Contract rates on request.

DEPENDABLE
ELECTRONIC TUBE EQUIPMENT

Complete line of used equipment for the manufatture of Radio Tubes, Neon Tubes, Incandeseent
Lamps, etc. Write for Bulletin showing 25 to 70 ,,CALLITE TUNGSTEN CORPORATION
formerly Eisler Electric Corp.
534 39th Street Union City, N. J
.

VACUUM PUMPS

For sale about 50 small mechanical
compound
vacuum
oil
pumps — price
$66.00 each.
10 larger size pumps — $95.00 each.
All pumps brand new and
will pull to one micron.
Tube Light Engineering Co.
427 West 42nd St.

ELECTRONICS — June 1942

tests,

work

on

filters,

PS-217. Electronics, 330 W. 42 St., N. Y. C.

EST

New York City

QUALITY,

ELEC 'RON

Used

EMPLOYMENT

engineering

equalizers, amplifiers and test set designs requiring good knowledge of fundamental circuits and electronics; also
planning for manufacture of product.
analysis of parts, machine and tool facilities, and preparation of manufacturing layouts.
Require engineering graduates of high
standing from accredited engineering colleges;
also
will
consider outstanding
candidates with A.B. degree in mathematics and physics.
Experience desirable but not necessary if recent graduate.
Write stating age, education, experience. place of birth, attach snapshot
(not returnable).
Box 655 Suite 1800,
Times Building, New York,

TUBE

USED

MACHINERY

Equipment for the manufacture of all kinds of
electron tu bes, radio tubes. ineandescent lamps.
nmm haws photo electric cell.. X -ro) tubes. etc.

AMERICA iELECTRICAL SALES CO.. INC.
65-67

Eas

8th St.

New York.

N. Y.

NOTICE

OLD TRANSMITTING TUBES ARE VALUABLE

Let us help solve your tube problem. We
can rebuild most any tube from 250 watts
to

20

K W.

Freeland & Olschner

922 Howard Ave.

New Orleans, Le.
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A Report on the
Leading Producers
of Schottky/TTL:
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Starting alphabetically, there's
Advanced Micro Devices of Sunnyvale, California.
Advanced Micro Devices currently produces
31 different Schottky/MS' and LSI devices,
making its Schottky MSI family the second
largest in the world.
Of the total number of Schottky/MS' and LSI
devices currently being produced by AMD,
twenty-two devices are alternate source
versions of the most popular designs now
available, while nine devices are designs proprietary to Advanced Micro Devices.

Significantly, all Schottky/MS' and LSI parts
currently produced by AMD are available to
operate over the full military temperature range.
All AMD Schottky/MS' and LSI devices are
built in accordance with MIL-STD-883 and
MIL-M-38510.
Immediate delivery is offered on every
Schottky/MS' and LSI device presently being
produced by Advanced Micro Devices, the
next giant.

Schottky/TTL Devices Proprietary to Advanced Micro Devices
Am25S05

Am26S12

4-Bit by 2-Bit Two's

Quad Bus Transceiver
Am26S12A

Complement Digital Multiplier
Am25S07
6-Bit Register with Clock Enable
Am25S08
4-Bit Register with Clock Enable
Am25S09
4-Bit Register with 2-Input— Multiplexer on Inputs
Am25S10
4-Bit Shifter used for Shifting or Scaling

Quad Bus Transceiver
Am27S02
64-Bit Random Access Memory with
Open Collector Outputs
Am27S03
64-Bit Random Access Memory with
Three-State Outputs

Schottky/TTL Devices Alternate Sourced by Advanced Micro Devices
54S/74S139

54S/74S251

Dual 1-of-4 Decoder

Three-State 8-Input Multiplexer

54S/74S151

54S/74S253

8-Input Multiplexer

Three-State Dual 4-Input Multiplexer

54S/74S153

54S/74S257

Dual 4-Input Multiplexer

Three-State Quad 2-Input Multiplexer;

54S/74S157
Quad 2-Input Multiplexer;
Non-Inverting Outputs
54S/74S158
Quad 2-Input Multiplexer;
Inverting Outputs
54S/74S174
6-Bit Register with Master Reset
54S/74S175
Quad Register with True and Complement Outputs
54S/74S181
4-Bit Arithmetic Logic Unit
54S/74S189
64-Bit Random Access Memory with
Open Collector Outputs
54S/74S194
4-Bit Shift Register;
Shift Right, Left, or Load
54S/74S195
4-Bit Shift Register; JK Inputs;

Non-Inverting Outputs
54S/74S258
Three-State Quad 2-Input Multiplexer;
Inverting Outputs
54S/74S289
64-Bit Random Access Memory with
Three-State Outputs
82S62
9-Input Parity Checker/Generator
93S10
Synchronous Decade Counter (Edge Triggered)
93S16
Synchronous Hexadecimal Counter (Edge Triggered)
93S21
Dual 1-of-4 Decoder
93S22
Quad 2-Input Multiplexer
93S48
12-Input Parity Checker/Generator

Shift Right or Load
(EDITOR'S NOTE: Unfortunately, time and space do not permit us to go into
additional detail on the other major producers of Schottky/MSI and LSI at this time.)
Electronics/June 13, 1974
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Not just asecond source. But a

Introducing Harris'

Here they are-22 device types offering true alternatesource availability for 540/740 CMOS. Combined with our
existing 4000 series and custom LSI capability, addition of
these new units makes Harris one of the few suppliers with
total CMOS capability. So. choose from our 54C/74C
series-44 devices with more on the way.
Our 54C/74C series, designed to reduce system costs, is
pin-for-pin and function-for-function equivalent to T2L 7400
devices. Among their cost-saving features are low power
supply requirements, less power supply regulation, fewer
bypass capacitors, simpler design, and simplified power

distribution. The units also offer high noise immunitytypically 45% of supply voltage, and they have aguaranteed
1V noise margin. This means that 1V of noise at the input
will not cause the output to rise beyond T2L levels. As a
result, logic errors are less likely.
Applications are easy, too, with industry standardized
input and output characteristics. Experience acquired with
the 7400 series can also be applied directly to use of the
54C/74C's. For details, see your Harris distributor or
representative.

100-999 UNITS
- 55°C to + 125°C
0 C to I-70°C
HD-54C00/74C00 Quad 2 NAND Gate

2.98

.69

HD-54002/74CO2 Quad 2 NOR Gate

2.98

.69

HD-54C04/74C04 Hex Inverter

3.30

1.04

HD-54C10/74C10 Triple 3 NAND Gate

2.98

.69

HD-54C20/74C20 Dual 4 NAND Gate

2.98

.69

HD-54C42/74C42 BCD to Decimal Decoder

7.15

3.30

HD-54C73/74073 Dual J-K Flip Flop with Clear

4.75

2.26

HD-54C74/74C74 Dual D Flip Flop

4.20

1.45

HD-54C76/74C76 Dual J-K Flip Flop with Clear and Preset

4.75

2.26

HD-54C107/74C107 Dual J-K Flip Flop with Clear

4.75

2.26

HD-54C151/74C151 8 Channel Digital Multiplexer

6.40

3.95

16.20

5.40

5.10

2.88

HD-54C154/74C154 4-Line to 16-Line Decoder/Demultiplexer
HD-54C157/74C157 Quad 2 Multiplexer
HD-54C160/74C160 Decade Counter with Asynchronous Clear

10.40

5.70

HD-54C161/74C161 Binary Counter with Asynchronous Clear

10.40

5.70

HD-54C162/74C162 Decade Counter with Synchronous Clear

10.40

5.70

HD-54C163/74C163 Binary Counter with Synchronous Clear

10.40

5.70

HD-54C164/74C164 8-Bit Parallel Out Serial Shift Register

11.00

4.35

HD-54C173/74C173 Three State Quad/D Flip Flop

9.15

3.80

HD-54C192/74C192 Synchronous 4-Bit Up/Down Decade Counter

10.30

5.65

HD-54C193/74C193 Synchronous 4-Bit Up/Down Binary Counter

10.30

5.65

5.70

3.75

HD-54C195/74C195 4-Bit Register

WHERE TO BUY THEM: ARIZONA: Phoenox- Memnon. Liberty Weatherford. Scottsdale-HAP (602) 946-3556 CALIFORNIA: Anahmm-Weatherford, El Segundo-Liberty. Glendale -Weatherford. Long BeachHAP (213) 426-7687. Mountaon View -Elmar. Palo Alto-Weatherford. HAP 415; 964-6443, Pomona-Weatherford. San Doego Loberty Weatherford COLORADO: Cornrnerce Coty- Elmer. Denver -Harnolton.
Englewood -Weatherford CONNECTICUT( Danbury-Schweber. Norwalk -Harvey FLORIDA: Hollywood-Harnollon. Schweber, Melbourne-HAP (305) 727-5430 GEORGIA: Atlanta- Schweber. Norcross -Harnolton
ILLINOIS: Elk Grove %/elan° -Schweber. Schaumburg -HAP (312; 894-8824. Schaller Park- Hamolton INDIANA: Indoanapolos- Pooneer KANSAS: Lene,ia- Harnolton MARYLAND: Baltomore-Harnolton. RockvolleSchweber MASSACHUSETTS: Burlongton-Hamollon. Lesongton- -Harvey, Wellesley -HAR (617) 237-5430 MICHIGAN: Lèvonla-HamIllon. Troy • Schweber MINNESOTA: Edna- Hanulton Schodeber. Monneapolos HAR (6121432-6111 MISSOURI: Hfuelwood-Harnolton NEW JERSEY: Cedar Grove -Harnolton. Mt Laurel- Hamolton. Somerset -Schweber NEW MEXICO: Albuquerque -- Harnollon. Weathedord NEW YORK:
East Syracuse-Hamilton. Melville -HAP 1516; 249-4500. Syracuse HAP (315, 463-3373. Rochester - Schweber. Westbury-Schweber, Woodbury-Harvey NORTH CAROLINA: Ralmgh-Schweber OHIO:
Beachwood Schweber Cleveland- Peoneer Dayton- Pooneer HAP '5131226-0636 PENNSYLVANIA: Wayne-HAP (215)687-6680 TEXAS: Dallas- Harrulton. Weatherford, HAP 1214) 231-9031. HoustonHamilton. Weatherford UTAH: Salt Lake Coty -Harnolton WASHINGTON: Seattle -Loberly. Weatherford WASHINGTON. D.C.: MAR (202) 337-3170 CANADA: Mossossauga Ontano- Hanulton, Montreal Quebec Harnolton. Ottawa Ont..- Harrelton
LEGEND FOR HARRIS SALES OFFICES 4 DISTRIBUTORS: Elmer Electronocs (Elmari. Hamolton Avnet Electronics (Harnolton). Harris Serruconductor I
HAP). Harvey Electronocs (Harvey). Liberty ElectronocS
(Loberlyi. Pioneer Standard Electronics (Pooneer). Schweber Electronics )Schweberl, R V Weatherford Co (Weatherford)
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source with total CMOS capability.

New 54C/74C series
Our 4000 (S) series offers you the fastest, low-power logic
devices available today. With 10-volt power supplies, speeds
are typically twice that of comparable IC's. Power supply
range is 3to 15VDC, while noise immunity is typically 45%
of supply voltage. Other advantages are low power
dissipation and elimination of SCR latch-up problems. All
units are pin-for-pin compatible with the CD-4000A series.
And you have achoice of high-speed or direct CD-4000A
replacement characteristics. To order ahigh-speed unit just
add the suffix "S" to the HD-4000 part number (HD-4000S).
For adirect CD-4000A replacement add an "A" to the
number (HD-4000A).

In addition to the HD-4000 series, we offer the HD-4800
group of Harris proprietary devices. Among these devices
are six units which together comprise the first family of
three-state CMOS interface circuits available. By providing
the ability to regulate the state of hard wired outputs, these
interface circuits permit an extremely high level of flexibility
in buss oriented systems design. These units also have
buffered outputs for driving high capacitive lines and T2L
directly. When four circuits are utilized, they permit the user
to perform logic translation (i.e. MOS to T2L)directly at the
buss line. For complete details on our 4000 and 4800 series,
see your Harris distributor or representative.

100-999 UNITS
-40°C to +85 °C -55°C to +125°C
A

S

A

S

HD-4000 Dual 3NOR Gate plus Inverter, 14 pin DIP

.78

1.86

1.17

3.10

HD-4001 Quad 2NOR Gate, 14 pin DIP

78

1.98

1.17

3.30

HD-4002 Dual 4 NOR Gate, 14 pin DIP

78

2.04

1.17

3.40

HD-4007 Dual Complementary Pair plus Inverter, 14 pin DIP

.78

1.59

1.17

2.65

HD-4009 Hex Inverter/Buffer, 16 pin DIP

1.69

3.15

2.54

5.25

HD-4010 Hex Buffer, 16 pin DIP

169

3.15

2.54

5.25

78

1.98

1.17

3.30

HD-4011 Quad 2NAND Gate, 14 pin DIP
HD-4012 Dual 4 NAND Gate, 14 pin DIP

.78

2.07

1.17

3.45

HD-4013 Dual D Flip Flop, 14 pin DIP

162

2.85

2.43

4.75

HD-4019 Quad AND/OR Select Gate, 14 pin DIP

1.91

3.03

2.87

5.05

.78

2.06

1.17

3.44

78

2.06

1.17

3.44

2.27

2.45

3.79

HD-4023 Triple 3NAND Gate, 14 pin DIP
HD-4025 Triple 3NOR Gate, 14 pin DIP
HD-4030 Quad Exclusive OR Gate, 14 pin DIP

1.63

HD-4804 Three State Hex Buffer with Level Translator, 16 pin DIP

6.15

7.67

HD-4805 Three State Hex Buffer Inverter with Level Translator, 16 pin DIP_

6.15

7.67

HD-4806 Three State Triple True/Complement Buffer with Disable,
Independent Level Translator, 16 pin DIP

6.15

7.67

HD-4807 Hex Buffer with Disable, 16 pin DIP

6.15

7.67

HD-4808 Three State Hex Buffer with Disable, 16 pin DIP

6.15

7.67

HD-4809 Triple True/Complement Buffer, 16 pin DIP

1.69

HD-4810 Three State Triple True/Complement Buffer with Disable,
Common Level Translator, 14 pin DIP
HD-4811 Quad Exclusive NOR Gate, 16 pin DIP

ar

HD-4814 Hex Inverter, 16 pin DIP

Electronics/June 13, 1974

3.15

2.54

6.15

5.25
7.67
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2.27

2.45

3.79

97

2.27

1.45

3.80
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People

YOUR
DEPENDABLE
SOURCE
OF SUPPLY
NO DELIVERY
PROBLEMS On
RBR
And
RWR'S
From
'S

(MtI R39005)

Mil R39007)

RÇL

RCI: amajor source
of supply for ESTABLISHED RELIABILITY
RESISTORS. RCL has all
basic materials in stock
cores, resistance wire,
bobbins, leads, etc
all of which means . . .

/

RÇL
DELIVERS
ON TIME!
Call our hotline for prompt
service and delivery.
(201) 374-3311

RÇL

ELECTRONICS, Inc.
General Sales Office:
700 So. 21st Street
Irvington, N. J. 07111
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An official 'yes' to Loran-C
agrees with John Beukers
When the U.S. Coast Guard decided last month to standardize on
the Loran-C navigation system for
ships sailing the coastal and inland
waterways [Electronics, Jan. 18,
1973, p. 139], John M. Beukers
breathed a sigh of satisfaction. For
as president of Beukers Laboratories, a Bohemia, N.Y., manufacturer of precise navigation and com- Navalder. John Beukers helped promote
recently approved Loran-C standard.
munications equipment, Beukers
has long propounded the view that
acombination of Loran-C for navi- groups in the United States. Moreover, Beukers has placed his Logation of coastal-confluence areas
and the longer-range Omega system
Cate system aboard a mobile van,
and it is monitoring environmental
for the high seas would offer "the
conditions at land-based sites.
best signals available for each job."
Beukers is a charter member of
For the future, Beukers sees the
possibility of Loran-C becoming
the Wild Goose Association of manavailable as ameans for land-based,
ufacturers and users interested in
as well as offshore, navigation. Once
the possibilities of Loran-C. As one
the Coast Guard installs its stations,
of the association members that
presented the case for Loran-C be- only three more will be needed to
fore the House of Representatives cover the entire United States.
Thus, it may now be feasible to
Subcommittee on Coast Guard and
Navigation in April, he has done
use Loran-C for locating police cars
much to aid in establishing the
and other emergency vehicles and
status of the Loran-C navigation
for its use by aircraft in area navigasystem.
tion. With increased use, price of the
The pleasant-spoken, EnglishLoran-C receiver should also be deborn electronics engineer does not
creased within four years, says Beuhave an equipment ax to grind.
kers, to less than $1,000 for a simRather, with respect to navigation,
pler unit from the $3,000 to $5,000
at least, he practices what he
now.
preaches, applying the best attributes of both Loran-C and Omega in
the equipment he designs.
At EA, Boucher hmlps
This is true, for example, in Beucarry management burden
kers Laboratories' Lo-Cate system,
for tracking such objects as weather
When a company's sales nearly
balloons, ocean buoys, small boats
in distress, and helicopters. One of double in ayear, and the president
Beukers' several patents in the hycan't find enough hours in the day
perbolic navigation-aid field is for a to get the job done, it's time to hire
technique that applies Omega sigsome help. Electronic Arrays Inc.
did just that when the Mountain
nals to the rapid acquisition and
View, Calif., firm brought in Richcycle identification of Loran-C signals.
ard Boucher two months ago to
In addition to navigation, Beukers serve as assistant president and
has long been interested in meteshare the duties that had begun to
orology. His compact and low-cost
overburden the MOS Ls! manufacsondes—sensing devices that, when
turer's president and chief executive
dropped from an aircraft or sent
officer, Mois Gerson. It was under
aloft in aballoon, radio back inforGerson's leadership that EA'S sales
mation on atmospheric conditions—
went from $9,756,000 in fiscal 1973
are used almost universally by
to $17,849,000 in fiscal 1974.
weather-forecasting and research
To free himself and Gerson from
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Blowbacks.
Another good reason
for microfilm.

Put the flexibility of Kodak microfilm
into your engineering program.
There are many advantages to microfilming your drawings. It saves space, it provides
security, and it's one of the most efficient
methods of filing and retrieving engineering
data. And now, you can make high-quality
enlargements directly from the sharp, crisp
microfilm images that Kodak products
have produced.
Blowing back onto Kodagraph films or
papers from microfilm is afast, easy way to
make second originals. And you not only
eliminate the need to use original drawings;
you also save material because you can

produce the exact size reproductions you
require.
You'll find that you save in other ways,
tool Whether the job is revising drawings or
restoring them, or even making distribution
prints, blowbacks from Kodak microfilm
can save you time and money.

Get the details.
Find out how Kodak microfilm and drawing reproduction products can benefit your
department. Write for our booklet on Engineering Document Control or ask for asales
representative to call. Eastman Kodak
Company, Business Systems Markets
Division, Dept. DP773, Rochester, N.Y. 14650.

Kodak products for engineering data systems.
Electronics/June 13, 1974
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Kodak
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Cast
moulded
WIMA®
capacitors

People

Systems-oriented.

Boucher

helps

steer

Electronic Arrays to more sales by understanding OEM needs.

Encapsulated
in cast resin under
vacuum to eliminate
air inclusions.
Advantages:
Small physical size;
high resistance to
moisture, favourable
a. c. characteristics.
Voltage ratings
up to 1000 V d. c.
For stringent
requirements.

Please send for
our latest
catalogue
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Types:
WIMA MKS 3 Metallized
polyester capacitors
for 100 and 250 V d. c.
0.022 pF .. 0.47 pF.

WIMA FKS 3
Polyester film and metal foil
capacitors for 160 and
400 Vd.c.1000 pF...0.1uF.

WIMA FKC 3
Polycarbonate film and
metal foil capacitors suitable
for frequency divider
circuits. Close tolerances
available. 160, 400, 630
and 1000 V d.c.
100 pF... 0.1 pF.

WIMA FKS 2 min.
Polyester film and metal foil
capacitors, subminiature,
suitable for very small
equipment. 100 V d. c.
from 100 pF ... 0.047 pF.

WILHELM
WESTERMANN
Spezialfabrik
für Kondensatoren
Augusta-Anlage 56
P.O. Box 2345
D-68 Mannheim 1
Fed. Rep. of Germany
Tel.: (621) 40 8012

day-to-day operations and to
"spend time on what really makes a
business double or triple," Boucher
plans to implement guidelines on
who does what and establish management responsibilities down the
line.
Systems impact. As a result of
tighter management policies and
"understanding ()Ems' demands,"
Boucher expects Electronic Arrays
to become an organization that can
take advantage of what he calls a
"fantastically growing" systems
market for automobile applications,
appliances, and watches, as well as
its existing stake in business calculators. Expected EA sales growth is
set at 45% for next year.
One of the first lessons Boucher
wants to get across to his management team is that the semiconductor
industry is very systems-oriented.
"We can't just be component-oriented," says the former president of
cmx Systems Inc., a Mountain
View, Calif., firm and the former
general manager at Memorex Corp.,
Santa Clara, Calif. Rather, he
warns, "we have to know how a
component fits into someone else's
system."
To penetrate the systems marketplace, Electronic Arrays plans advances in LSI memories and microprocessors. It is now conducting
research
into
an
8-bit
n-channel processor on a chip, for
introduction as early next year.
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Two new low-cost
crystal-based counters

40

New price reductions
for the HP-35 and HP-45
Information management ià
keeps up with technology'9

New wave analyzer for
precision and portability
in the field
Here, the 3581A wave analyzer checks field
equipment performance for the Omega navigation system, a global system that should
become fully operational in 1975.

HP's new low-frequency analyzer
has abuilt-in counter for frequency accuracy and abattery option for convenience and portability. Take the 18 lb.
(8.1 kg) wave analyzer where you need it
the most—out in the field—to check
power or telephone lines.
Accurate single-frequency measurements are fast and easy, from 15 Hz to
50 kHz with 1Hz resolution and 3Hz
bandwidth. The built-in counter displays tuned frequency on a5-digit LED
readout. Signal amplitude appears on
afour-scale analog meter. Two scales
are for log displays of 90 dB and 10 dB
(expanded), and the other two are linear
with 1or 3full scale.
(continued on page 3)
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Super-counter for superb time interval
measuring and easy system interface

New quality counters at
surprisingly low prices

The HP 5345A counter's unmatched capabilities in time interval measurements and automatic
systems operation pay off in applications such as the time interval jitter

These new counters have 25 mV sensitivity, LED
displays, measure ratio as well as frequency,
and weigh just 4.75 lbs. (2.2 kg).

measuring system shown above.

Precision time interval measurements
are central to measuring rise time, propagation delay, slew rate, and phase.
These are just afew applications that
can be served better than ever by the
time interval capability of HP's new
5345A electronic counter.
Compatibility with the HP interface
bus makes the counter a natural for
systems applications. For example, the
system shown above is easily assembled using an HP 9820A calculator,
9862A plotter, and the 5345A counter
to analyze time interval jitter.
The 5345A offers 2 ns single-shot
time interval resolution. With an improved averaging technique, resolutions to 2ps are achieved for repetitive
signals. High sensitivity of the 500 MHz
input amplifiers (better than 10 mV rms)
ensures accurate trigger level settings.
And for very fast pulses in 5011 systems,
you can switch to 500, impedance to
prevent error-causing reflections.
The 5345A also makes frequency,
frequency average, period, period average, ratio, totalize, and gated measurements over the dc to 500 MHz bandwidth. Plug-ins extend the counter's
capability for communications and
microwave measurements.
There's more. Just check the HP Reply
Card.

Calculator control and HP's new
ASCII programmable modules that extend the 5345A's measurement capabilities are explained in anew series
of application notes. The series includes:
the characterization of voltage controlled oscillators, determining probability density distribution of aseries
of measurements, frequency stability
measurements, and the measurement of
fractional frequency deviation and FM
deviation. VCO characteristics covered
are: the transfer function measurement,
differential and integral non-linearity
and dual VCO tracking error.
Each application note describes how
to connect the necessary equipment,
how to operate the resulting calculatorcontrolled system, and certain key
measurement considerations that
should be noted. The notes also include
acomplete listing of the HP 9820/21
calculator program and aflow diagram
of the software.

To learn more, check the HP Reply
Card.

Two new electronic counters carry
extremely low price tags, yet offer highstability crystal time bases crucial to
counter accuracy and usually found
only in costlier models. Either new
counter is ideal for production line testing, frequency monitoring, service and
calibration, training classes or—at this
price—even for hobbyists and radio
hams.
The 80-MHz model 5381A has a
7-digit display. Model 5382A counts to
225 MHz and displays 8digits. Resolution is 10 Hz at 0.1 sec gate time, 1Hz
at 1sec, and 0.1 Hz in 10 sec.
Aging (drift) rate is <3 parts in 10 7
per month, reducing recalibration.
Temperature-resistant and rugged, the
two counters also protect against overload. Even in their wide-open settings,
they'll take 200 Vdc without harm.
A three-position input attenuator lets
you measure noisy or high voltage ihputs. Unlike other low-priced counters,
these will also operate on an external
precision time base through abuilt-in
rear connector.

For more information, check the HP
Reply Card
MEASUREMENT2tOMPUTATION, NEWS

Get 4-channel lab quality
recording with portable
tape recorder

HP multiprogrammer system expands
your I/O capability to 240 channels

(
DATA
•
6940A MULTIPROGRAMMER
1

The 3960A instrumentation tape recorder gives you portability along
with performance and features found
only in the most expensive laboratory
machines. Portability is the ruggedness
of the solid aluminum casting, the capability of operating from either ac or dc
power sources, and abuilt-in dc
calibrator.
Use the 3960A in data acquisition
and data reproduction applications.
Tape speeds range from 15/16 ips for
long-term FM recording of slowly
changing phenomena to 33/
4 ips for
acoustic evaluation and up to 15 ips for
vibration studies. The low-speed performance is outstanding, an important
asset to medical researchers and others
who record slowly changing variables.
The FM signal-to-noise ratio at 15/16
ips is 44 dB. At higher speeds, the FM
signal-to-noise ratio is 48 dB. Data electronics for direct recording has afrequency response up to 60 kHz and up to
5 kHz for FM.
For more information, check the HP
Reply Card.

•1,

---..

ST/41,_ ,
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• Digital Input

• Voltage & Current DAC's

• Count Totaliring

• Stepping Motor Control

• Voltage Monitor IA'CB

• Power Amplifier Control

• Time Interval Measurement

• Power Supply Control

• Frequency Measurement

• Time Base Reference

• Event/Alarm Sensing

• Relay Switching

• Breadboard Input

• Digital Output

• Scanning

• Pulse Output

UNIT UNDER
TEST

Multiprogrammer mainframes and plug-in cards let you design anu

J

low-cost automatic test systems more efficiently.

You'll never run out of computer I/O
slots when you design your automatic
test system around the 6940A multiprogrammer. You need just one 16-bit
duplex computer I/O channel to interface with the multiprogrammer. The
6940A holds up to 15 plug-in analog
and digital I/O cards, mixed in any combination. Some plug-ins convert programmed data into analog and digital
output signals to stimulate units under
test; others convert analog and digital
responses into digital data for input to
the computer.
If you need more than 15 programmable I/O channels, simply add 6941A
extender mainframes. Each extender

holds 15 plug-ins, and you can add up
to 15 extenders—giving you atotal of
240 plug-in cards controlled from one
computer I/O slot.
Just one software driver controls any
variety of multiprogrammer plug-ins.
This lets you make changes and additions in the type and number of I/O
cards without worrying about reconfiguring the software driver or operating system.

There's more. Just check the HP Reply
Card.

(continued from page 1)

The 3960A recorder uses

14in.

(0.6 cm) tape

or standard 7 in. (17.8 cm) reels.
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It's ideal for harmonic analysis, fm
and phase noise measurements of highfrequency signals, evaluating sonar
devices, and analyzing low-frequency
radio transmission systems. Portability
lets you 'check power line interference
simply, accurately, on-site.

rious tones, and analyze levels of transmitted tones. We even provide aloudspeaker, headphone jack, and transformer so you can patch the 3581C directly
onto telephone lines. Optional rechargeable batteries run the analyzer
for 12 hours.

A communications version, model
3581C, analyzes telephone voice channels,.both single and up to 12 multiplexed. You can also pinpoint interference on data channels, look for spu-

To learn more, check the HP Reply
Card.

Antenna Coupling System.__Coupling
an antenna to acoaxial cable characterized by the fact that the antenna is
formed by a conductor immersed in a
tubular end portion of the inner conductor of the cable and protruding to
such an extent beyond the end of the
cable so that the ohmic series component of the antenna impedance at the
entrance of the cable is equal to the
wave resistance of the cable. The energy line formed by the inner conductor
and the part of the antenna conductor
which is immersed in the inner conductor is tuned by means of a movable
connection to such a length that the
wattless component of the antenna impedance is compensated. Werner Buschbeck, Berlin; to Telefunken. March 28,
1941. No. 2,278,531.
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brings you advanced radio engineering knowledge in the
form in which you can most
SAVE OVER 10%
readily assimilate it and put it
to use. The books were carein adding these
fully selected from among stanstandard books
dard McGraw-Hill works to
to
your library
give the most complete, f
undamental coverage possible, in a
small number of concise, compact, reasonably priced volumes. Use
these books to bridge the gap between your own radio training or experience and more advanced, engineering command of the subject—the
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The New .
RADIO TECHNICIANS' LIBRARY
Full
of
definitions,
descriptions,
principles, formulas, data, methods, applications,
etc.,
relating
to:
—fundamental components of
system
—circuit elements
—fundamental
les
of
tubes
—thermionic emission
—glow- and arc-discharge
—amplifiers
—modulation
—detection

a ratbn

vacuum

tubes

—.electron tube instruments
—rectifiers and filters
—dynamo-electric machinery and meters
--storage batteries
—radio transmitters
—ultra-high-frequency circuits
—marine transmitters
—low-power telephone and
telegraph
transmitters
—radio receivers
—antennas
—radio aids to navigation
—television
—acoustics
—control-room equipment and operation
—direct-current electricity and magnetism
—alternating-current electricity
—mathematics for electricians and radiomen
—etc.. etc

comprised of these 4 volumes:
Terman's

FUNDAMENTALS

OF

RADIO

Reich's PRINCIPLES OF ELECTRON TUBES
Nilson and Hornung's PRACTICAL RADIO
COMMUNICATION
Cooke's MATHEMATICS FOR
CIANS AND RADIOMEN

ELECTRI-

2213 pages, 1332 illustrations

Multiple Antenna.
Conductors arranged with their length parallel to
the generatrix of the surface of a solid
cone of revolution, means for energizing the conductors at their most closely
adjacent ends and terminating the conductors at the other ends so that a
traveling wave is set up along the conductors such that the instantaneous
phase relationship of energy in the
conductors
progressively
advances
around the surface whereby a rotating
field of radiation is established. Wilhelm Peters, Telefunken. No. 2,278,560.
Sept. 30, 1939.
Repeater. In a repeater an antenna
including a wave directive structure and
means for eliminating radiation from
the edges of such structure including
a resonant structure tuned to offer a
high impedance to the operating frequency of the antenna at the edge. N.
E. Lindenblad, RCA, June 30, 1939.
No. 2,281,196.
Wave Guide. Antenna comprising at
least one conducting surface and serving as transmitting and receiving
antenna and a conducting tube coup-

In two of these books widely-used advanced engineering texts have been abridged, to cover the most
fundamental aspects of tubes and circuits and their
applications, but in the simplified form suited to introduce the man of limited radio and electrical training
to these subjects. Another volume further applies these
fundamentals to practical communication apparatus,
completing a view of radio with which you can solve
the technical problems met in a wide variety of situations. The fourth book gives you, at the same time, a
progressive command of the radio and electrical mathematics, from arithmetic to advanced principles necessary in using the formulas and computations of advanced technical work.
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McGraw-11in 110014 Co., 3311 W. -42nd St., N. Y.
Send me Radio Technicians' Library tor 10 days examination on
approval.
ln 10 days I will send 02.50 plus few cents postage,
tind $3.00 monthly until $14.50 is paid. or return books postpaid.
tWe pay postage if you remit with lirst installment.
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radio library. Mail coupon todo,
or 10 days' free examination.
t'it3
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ling the transmitter and receiver to
the antenna, the receiver and transmitter being placed inside this conducting tube. W. Dallenbach, Berlin, July
12, 1938. No. 2,281,274.

anti

State

L. 6-42

Short Wave Antenna. Antenna for
decimeter wave lengths comprising
several radiator systems in superposed
relationship spaced a distance apart
equal to a multiple of the wavelength
and mounted above ground a distance
equal to a large multiple of the spacing
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Scope plug-in aids design
and troubleshooting
Accurate measurements in digital/
analog design and troubleshooting are
supplied by the 1835A two-channel
200 MHz vertical plug-in for HP 183
series oscilloscopes. Wide bandwidth,
coupled with the 1ns/div sweep speed
of HP's 1840A and 1841A time base
plug-ins, is ideal for timing measurements in ECL and TTL circuits.
You can trigger from either channel A
or B, maintaining true time relationship with the other channel. With the
composite mode, each channel triggers
independently in alternate or chopped
displays. Either channel may be inverted, and an ADD mode lets you look at
the two channels differentially (-±A± B).
Integrated circuits provide 10 mV/div
deflection factor, and athick-film planar
attenuator offers selectable 1mn or
50f1 input impedance. The 1mn
(ac/dc) input has only 12 pF shunt capacitance for minimal loading. In probing
applications, you can reduce this low
capacitance even further by using 10:1

The 1835A 200-MHz bandwidth plug-in displays glitches that could cause timing problems.

divider probes. The 500, input termination has low VSWR for pulse fidelity.
Send the HP Reply Card for details and
specifications.

Universal card reader inputs
300 cards per minute
HP's 300 cards-per-minute optical
mark reader is flexible as well as fast:
the 7260A accepts all types of punched
This desktop serial card reader is quiet enough
for the office, fast enough to keep up with your
computer.

or marked card, even specially designed
forms. With appropriate clock marks,
single cards may be both punched and
marked, in any number of columns from
1to 80.
The 7260A can be used with terminals, computers or remote data systems via amodem or direct connection.
Data rates are switchable from 110
baud to 2400 baud. Data is stored in
bunfers so that you can optimize the
card feed rate for high transmission
efficiency. The 7260A transmits 7-level
ASCII code, but other decoding options
are available.
Quantity and OEM discounts are
also available.
For more information, check the HP
Reply Card.

New line printer handles
calculator output

Usually line printers are considered
computer system peripherals; but now
HP offers areliable line printer
for your 9830 calculator system.
The new HP 2607A line printer prints
200 lines per minute, has afull 132
column line width, and 8-level tape
control for vertical formatting. The 64
character set is standard USASCII code;
characters are styled from a5 x 7dot
matrix. The line printer is so compact,
you can use it on amovable stand or
keep it on adesktop or tabletop next to
your calculator.
Installation is quick and easy. Simply
plug an 11287A interface card into the
9830 calculator, connect the interface
cable, and configure the system to your
requirements. With the powerful programming capability of the 9830, it's
difficult to tell where the calculator
system ends and the computer system
begins.
To learn more, check the HP Reply
Card.

This new line printer substantially increases
the through-put of the 9800 series calculators.
MEASUREMENCeONPUTATION, NEWS

New multiplexer options
for HP 9600 systems

Each multiplexer input circuit provides high
common mode rejection from transients and
noise. Drift is eliminated by an offset sampling
amplifier which further improves accuracy.

Two new multiplexer options for HP
9600 series computerized measurement and control systems let you input
analog signals as low as 10 mV.
The 12760 is arelay low-level multiplexer while the 12761A is asolid-state
model. Either one switches low-level
analog inputs to an HP 2313B AID interface subsystem. To install the multiplexer, simply slip aprinted circuit card
into the subsystem.
Both multiplexers accept,16 differential analog inputs and have programmable gains. The solid-state model provides 8 low-level ranges from ±10V
to ±
-800V full scale. Sampling rate is up
to 50 Hz. The relay multiplexer provides
7 low-level ranges from ±
-10mV to
-±400V full scale and offers protection
against high common mode voltage and
rejection. Sampling rate is up to 20 Hz.

New low-cost microwave
step-attenuators

Automated manufacturing and testing procedures enable HP to offer precision coaxial step-attenuators with outstanding performance at attractive
prices. There are two attenuation
ranges, 0-70 dB and 0-110 dB in 10 dB
steps. The units can be specified for
either dc-18 GHz or dc-4 GHz frequency coverage. The HP 8495/8496
attenuators contain thin-film (tantalum
or sapphire substrate) attenuation elements that are switched in or out with
extremely high repeatability (typically
within 0.02 dB), even after thousands of
switching cycles.
Both units have high accuracy (typically 1.6% to 4 GHz, 4% to 18 GHz)
and low VSWR (1.35 at 4 GHz, 1.7 at
18 GHz). Bench models have three
connector types available: type N, SMA
and APC-7. Step-attenuator versions
for installation within equipment are
also offered.
There's more. Just check the HP Reply
Card.
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Expedited entry keyboard
speeds calculations

The new expedited entry keyboard for the HP-81
business calculator makes problem-solving
even faster.

Thanks to anew optional expedited
entry keyboard, the HP-81 business
desktop calculator solves problems as
fast as you can use it. The calculator
stores up to 64 keystrokes while simultaneously performing your previous
calculations. You can start anew problem while the calculation is solving
another.
This preprogrammed business machine solves problems of investment
analysis, loans, bonds, annuities, depreciation and statistics. Simply key
in your figures, and the calculator prints
the answer. There's no programming
involved—if you can use an adding
machine, you can operate the HP-81.
Besides the built-in financial functions, the HP-81 can compute mean
and standard deviation, correlation
coefficient, and atwo-variable trend
line. If you make an error, such as dividing by zero, an error message tells
you why the operation cannot be performed.
All this computational power comes
in asmall 13.5 lb (6.12 kg) machine
that fits easily on acorner of your desk.

Compact size makes these precision

Send the HP Reply Card for details and
specifications.
MEASUREMENte*OMPUTATION, NEWS

attenuators ideal for beach use or installed in
equipment.

For more information, check the HP
Reply Card.

Digital triggering pinpoints
analog problems

New low prices for HP-45,
HP-35 pocket calculators

A handy new measurement technique: capture the analyzer's trigger signal on a scope
display and use both to find the cause of trouble.

0

...

Twelve-bit parallel pattern recognition capability enables the 1601L
logic state analyzer to trigger on aparticular logic pattern. The unique trigger
signal, available as afront panel output,
is an extremely powerful tool in digital
circuit analysis. By applying this trigger
signal to an oscilloscope, the scope's
display is positioned in the same "time
window" as the digital event.
Let's look at apractical application of
digital triggering. Functional checks of
atwo-decade BCD counter reveal that it
is resetting to zero at state 89 rather

than 99. A problem on the reset line is
the probable cause. However, when the
oscilloscope is connected to the master
reset line, several pulses that could
cause the problem are displayed. The
one that's causing the premature reset is
not readily apparent. By connecting the
analyzer trigger output to the scope's
external input and setting the analyzer
trigger switches to state 89, the glitch
is readily apparent.
Send the HP Reply Card for details and
specifications.

HP solid-state sweepers deliver
high power output

High power output across all bands—a value
feature of HP's 8620 solid-state plug-in sweeper

The 8620 series solid-state sweepers
cover 3MHz to 18 GHz with high power output that makes these solid-state

In these days of rising inflation, powerful computation capability in the palm
of your hand now costs less. Prices for
the HP-45 and HP-35 have been reduced.
The HP-45 has a4-register stack,
9 addressable memory registers, and
more than 44 sophisticated functions.
You can perform register arithmetic,
polar/rectangular coordinate conversions, metric/U.S. conversions, logarithms, and trigonometric functions in
3different input modes—degrees,
radians and grads.
The HP-35—with 4-register stack and
an addressable memory register—
handles logarithms, exponents and
trigonometric functions within seconds.
Each calculator comes with acarrying case, an ac adapter/recharger, and
an owner's handbook.
For more information, check the HP
Reply Card.

sweep oscillators comparable to BWOtype sweepers. Standard units deliver at
least 40 mW to 4.2 GHz and --10 mW
all the way to 18 GHz.
Modular design gives you unparalleled flexibility. Start with either of two
mainframes, then choose from 9singleband plug-ins or RF module combinations to get multi-band coverage conveniently and compactly. Standard
features include 1% sweep linearity,
low spurious signals, high stability,
fully-calibrated Start/Stop, and AF
sweeps.
I
n6weeks or less, your 8620 sweeper
will be delivered and operating.

Send the HP Reply Card for details and
specifications.
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1P-45 and HP-35

are really something to smile about.
MEASUREMENTOMPUTATION, NEWS
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Introducing three new
isolators

Optoelectronics
at aglance

New large-digit
LED display

HP's new short-form Optoelectronics
Catalog describes our complete line of
lamps, displays, and isolators—in just 6
pages. This concise guide contains the
three latest additions to the HP optoelectronics line: the 5082-7740 common cathode LED display, the 50824487 low-cost LED lamp, and the 50827430 low-power numeric display.
For your free copy, check the HP Reply
Card.
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For maximum dc/ac isolation between each
input and output, use HP's new 5082-4364 dual
Isolator.

HP now offers the 5082-4370 series
isolators containing a high gain, high
speed photodetector that provides a
minimum current transfer ratio (CTR) of
300% at input currents of 1.6 mA for
the 5082-4370 and 400% at 0.5 mA
for the 5082-4371. The excellent low
input current CTR lets you use these
devices in applications that require low
power consumption. Separate pin connections for the photodiode and output
transistor permit high speed operation
and TTL-compatible output.
Also available is adual version of
our popular high-speed opticallycoupled isolator. The new 5082-4364
consists of a pair of optically-coupled
gates in an 8-pin dual-in-line package.
It's completely TTL compatible and has
propagation delays of 50 ns. The high
speed of this device makes it ideal for
use as a line receiver in high noise
environments.
There's more. Just check the HP Reply
Card.
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Send the HP Reply Card for details and
specifications.

New diode and transistor
catalog now available
Which diode or transistor meets your
design specs? Simply refer to HP's new
Diode and Transistor Catalog, acomprehensive reference containing cornplete specifications on:
• Microwave transistors
• Schottky diodes
• PIN diodes
• lmpatt diodes
• Step recovery diodes
• High reliability devices
The catalog includes packaging specifications and drawings to aid the circuit designer.
For your free copy, check the HP Reply
Card.

MEASUREMENTEtOMPUTATION: NEWS

LEDs are growing—in size as well as
popularity. Now, HP offers asevensegment display with large .43 in. (1.1
cm) high numbers. The 5082-7750
series devices are common anode LED
displays with achoice of right or left
hand decimal point.
You can read these bright displays
from up to 20 feet away. Distance viewing is also enhanced by the high contrast ratio and wide viewing angle. IC
compatibility makes the 5082-7750
series ideal for electronic instrumentation, point of sale terminals, TVs,
radios, and digital clocks.

Standard 0.3 in. (0.66 cm) dual-in-line package
permits easy mounting on PC boards or in standard IC sockets.

New scientific minicomputer system performs maxi-computer
information management tasks
versatile disc operating system and
powerful data base management software. You can use it in adedicated environment or in multiple modes. You
can write application programs in
FORTRAN, ALGOL and assembly language. The built-in data manipulation
software (IMAGE/2000) reads, updates,
deletes and modifies data. Format the
output for reports according to your
preference, without knowledge of computer programming.
In the multiple user mode, 32 people
can concurrently enter data, retrieve it
and generate reports. In the data communications mode, aspecial telecommunications software package enables
the S/250 to communicate directly with
an IBM 360 or 370. And of course, the
5/250 interfaces with other HP systems.
Standard hardware features include
floating point arithmetic, micro-programmed fast FORTRAN processor,
48K bytes of memory, removable cartridge disc that stores 4.8 million bytes
(alternately expandable to 93 million
bytes), keyboard display console, 200
Ipm line printer, 1600 bpi magnetic
tape drive, and microprogramming
capability. Like all HP computer systems, the S/250 is supported worldwide.

Compact, streamlined, and capable:
HP's new S/250 scientific
information management system.

If you are in charge of an engineering laboratory or research project, your
data management procedures may be
inadequate for the rapid accumulation
of information. You need to store growing data files yet access them quickly.
Not only do your variables change, but
the data sets interact dynamically.
Timely reporting gets difficult. Outside
services may be unreliable and costly.

HEWLETT

eti

Then there's the security problem—
preventing unauthorized personnel
from accessing sensitive data. Until
now, you could find the capability that
you need only in large, expensive
computers.
The new HP S/250 scientific data
management system solves all these
problems. This compact system combines aproven minicomputer with a

PACKARD

To learn more, check the HP Reply
Card.
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PRICES

DIRECT RESPONSE SYSTEM

The following are U.S.A. domestic prices only:

For fast response, use the above reply cards. Please note that
you can choose two types of HP response:

HP-35
HP-45
HP-81
S/250
16011
1835A
3581A
3581C
3960A

$225
$325
$925
$59,950 and up
$2800
$1445
$2600
$2700
$4785 to $5145

5082-4364 (1-99)
$12.90 each
5082-4370 (1-99)
$2.50 each

5082-4371 (1-99)
$3.10 each
5082-7750 (100)
$3.50 each
5345A
$3450
5381A
$249
5382
$450
6940A
$1600
7260A
$3190
8495/8496
$280 to $590
8620
$1230 and up
12760A
$1600
12761A
$1240

4,

Literature (You will receive more information on a
product.)
Please contact me. (You will receive product information and afollow-up call by an HP field engineer.)

If both reply cards on this page have been used, contact
your nearest HP field office or one of the regional offices
listed on the preceding page. Or write directly to the HewlettPackard Company, 195 Page Mill Road, Palo Alto, California
94306.
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Fastest IC Troubleshooter$395
"Twice as fast," says afamous three-letter computer company*. When 23 of their service managers tried TESTCLIP T
,
m
troubleshooting speed more than doubled. .because only
TESTCLIP packs so much diagnostic ability in a pocket-size
package.
Think of it as a16-channel logic probe ... plus amulti-MHz
truth-table tester which automatically finds and displays faults.
Plug in areference IC and TESTCLIP does the rest. It finds
stuck pins ... or solder slivers ... or glitching gates...
or counters missing beats. And it nails those infuriating loop
faults that frustrate the most experienced technicians.
TESTCLIP has become indispensable to production and
service people worldwide. Your Fluke representative has it in
stock — ask him for afree trial.

FLUKE :TRENDAR
a subsidiary of John Fluke Mfg. Co., Inc.

500 Clyde Avenue, Mountain View, California 94043, 415/965-0350
TWX 910-379-6573
Europe, Fluke (Nederland) B.V., P.O. Box 5053, Tilburg, Netherlands
Tel. 013-673973. Telex 52273
U.K., Fluke International Corp. Garnett Close, Watford, WD2 411,
Tel. Watford (0923) 33066, Telex 934583

*Name on request

Available on GSA
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AMPEREX
DOT MATRIX PRINTERS
Fast, Quiet, Versatile, Low CostAnd they're abreeze
to integrate into your system!

THIS IS A SAMPLE OF
A PRINTOUT OF THE
AMPEREX DOT MATRIX
PRINTER AND THE
CHARACTERS PRODUCED
BY THE ASSOCIATED
CC64 CHARACTER
GENERATOR BOARD.
ABCDEFGHIJKLMNOPORST
UVWXY2
<,./;—:!'t
SUCOs=?+
123456789e

MODEL 60SA

If you're designing equipment that must print hard copy, Amperex has
the Printer for your system.
With an Amperex Printer and the available Amperex Electronics you
have all the tools you need to produce at low cost—and on very short
notice—high quality medium-speed printout.
Amperex Printers, Models 60SR and 60SA, offer full dot matrix character flexibility and print up to three copies of 20 characters per line data on
21
/ inch paper. Intermittent operation of the (no-clutch) motors guaran4
tees long life, quiet operation and reliability for such applications as
POINT OF SALE TERMINALS, PROCESS CONTROL MONITORS,
MEDICAL DATA SYSTEMS AND DIGITAL METERS.
OUTSTANDING

FEATURES

THE PRINTERS
• LOW POWER CONSUMPTION:
(no standby power; no clutches)
Motors: 8.5 watts; Head: 40 watts
• LONG LIFE:
10 million lines (frame)
• MEDIUM SPEED:
120-character line per second
• LIGHT WEIGHT:
only 4.4 pounds
• LOW COST (100 Quantity)
Model 60SR (with ribbon): $185.
Model 60SA (without ribbon): $170.
For complete data and information on
available applications assistance, write:
Amperex Electronic Corporation,
Hicksville Division,

THE ELECTRONICS
• FULL 64 CHARACTER, ASCII FORMAT
• DTL/TTL COMPATIBLE INPUT
• LOW POWER CONSUMPTION:
less than 1watt
• EASILY INTEGRATED
INTO YOUR SYSTEM
• HEAD SOLENOID DRIVER
• LOW COST (100 Quantity)
Model CM64:
Complete Electronic
Control Package: $135.

Amperex

Hicksville, New York 11802.
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40 years ago
From 914 pages of Electronics, Juno 1934

Television nears reality
Describing television as being no
longer around any corner, but as at
the end of a long street, much of
which remains to be traversed, engineers of the RCA Victor company
disclosed their efforts toward developing a new system of communication to the members of the Institute of Radio Engineers at their 9th
annual convention just closed. Major advances in the art were stated
to be the ability to pick up and
transmit outdoor scenes through the
medium of acathode ray television
camera, the accomplishment of
much greater detail than has been
possible heretofore, and the solution
of near perfect synchronization between the transmitter and receiver
for both the video and the audio
sidebands of the million-cycle wide
carrier.
Each of the engineers who had a
major share in the development of
some particular phase of the research described the status of his
work to date. These engineers were
E.W. Engstrom, R.D. Kell, A.V.
Bedford, M.A. Trainer, C.J. Young,
R.S. Holmes, W.L. Carlson, and
W.A. Tolson.
Prior to the reading of the technical papers describing the year's
work leading to the experimental
television system in operation at
Camden, New Jersey, W.R.G.
Baker, vice president and general
manager of the RCA Victor company, spoke of the tremendous cost
of establishing anational television
system.
One gathered the major problem
at the present time was cost, and after hearing the technical papers engineers in attendance at the convention felt that if the cost problem
could be solved asaleable television
system was ready.
Thus was laid to rest the old bogey of the necessity for some fundamental invention that would enable
television to take place without the
necessity of taking the picture apart
with piece-meal transmission; perhaps this fundamental invention in
the iconoscope of Dr. Zworykin has
already been made.
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Single -Shot
Storage '
to loo MI.,

The 466 Portable offers the
fastest stored writing rate of any
Tektronix direct-view oscilloscope-1350 cm/ /sec throughout its 100 MHz bandwidth.
(5 divisions magnitude for single
shot 100 MHz sine wave.) It
provides up to a 5 nsec/division
sweep rate through the X10
magnifier and vertical deflection
sensitivity to 5 mV/division. You
can view and retain fast rise.
low repetition rate, single shot.
or slow moving waveforms. Here
are Tektronix's reliable trigger
characteristics and CRT's that
minimize residual image and
burn problems. Now you can
display phenomena that could
never before be viewed with
ease on an oscilloscope.

The 466's fast stored writing
rate offers the production engineer unequalled capabilities.
Stored waveforms are brighter—
more visible in the high ambient
light of assembly areas. Stored
waveforms allow personnel to
make faster, more accurate
decisions and they permit study.
comparison to a photo standard,
and review by supervisors.
Here is an oscilloscope that is
essential in computer. aerospace. and many areas of communications. It is designed for
minimum training of personnel.
And on adollar per MHz of
bandwidth comparison, it is by
far your best storage scope buy.

The 466 is the answer to field troubleshooting and calibrations that require
the same exacting standards as those
originally specified in the lab,
production, or engineering. Weighing
under 30 lbs.. it carries easily. And the
13-position handle provides a versatile
support stand. Take an instrument
with Option 7to a missile site or into
an aircraft and power it with 12-24 VDC
or the 1106 or 1105 battery pack. Its
1350 cmhtsec stored writing rate can
make the Tektronix 466 your most
valuable test instrument.
If the high writing speed of the 466
is not required. the 464 (which is otherwise identical) features 110 div./sec.
466 Oscilloscope. $3850.
464 Oscilloscope. $3300.
Discover what the 466 can mean to
you. For ademonstration or more information. contact your local Tektronix
Field Engineer, or write Tektronix. Inc.,
P.O. Box 500. Beaverton. Oregon
97005. In Europe write Tektronix Ltd..
Guernsey, Cl., U.K.

TEKTRONIX
conunttled to
technical excellence

For a demonstration circle 28 on reader service card
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We manufacture acomplete line of equipment

SPOT WELI)EltS. electric, from ,
4 to 500 EVA
Au
TRANSFORMERS. special and standard tyres
WELDERS
INCANDESCENT LAMP manufacturing equipment From 100 to
FLUORESCENT TUBE MAKING EQUIPMENT
400 Amps.
ELECTRONIC EQUIPMENT. vacuum pumps. etc.
WET GLASS slicing and cutting machines for laboratory use
GENERAL. GLASS working machines and burners
COLLEGE GLASS working units for students and laboratory
751 So.

MICROMETER
FREQUENCY
METER

LAMPKIN

EISLER ENGINEERING CO.

13th St. (near Avon Ave.)

for
checking
transmitters,
from 1.5 to 56 mc.,
within 0.01 per cent

Newark.

C

SIGNAL & INDICATOR
PILOT LIGHTS

New Jersey
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HARVEY RADIO CO.
103 W. 43 ST. • NEW YORK. N. Y.

,.7 ), ?

IN STOCK ! !

HARRISON RADIO CO.

•

Cambridge,

Concord

Ave.,

Mass.

FINE IIIIIIIONS
of Tungsten and Molybdenum
Nlolytolenum in widths .006" to 1"
in thickness to .0005"
Ribbon to specification

H. CROSS

15 Beekman St.

Departmental Staff

McGRAW-HILL PUBLISHING CO., INC.
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Transmitters
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KA SCELLANEOUS business problems are daily belv
ing solved quickly and easily by the use of the
Searchlight Section of this and other McGraw-Hill
publications.
The Searchlight Section is classified advertising:
you can use it at small cost, to announce all kinds of
business wants of interest to other men in the fields
served by these publications. It is the regular meeting place of the man with business needs and the
men who can fill those needs.
When you want additional employees, want to buy
or sell used or surplus new equipment, want additional products to manufacture, seek additional capital, or have other business wants—advertise them in
the Searchlight Section for quick, profitable results!

42nd Street, New York City

Manufacturers of

APPARATUS

Quick ANSWERS
to your business problems...

330 West

RADIO LAB'S, Inc.

ELECTRONIC

Tungsten

12 West Broadway
•
New York City
Phone WOrth 2-6276
›A.

assemblies for all purposesi.

140 CEDAR ST. NEW YORK, N. Y.

LECTROHM, INC.

Radio

CATALOGUE

SIGNAL INDICATOR Corp.

A cornil ,'
,.
nt,.from
I t.. utto
W. wound with highest grade re•
(detainee wire. Tolerances plus or
minus
(cloner tolerances,
if
needed).
Wound on low loss ceramic corer,.
Mounting legs furnished when requested.

HARVEY

FOR

showing a complete line of

Vitreous Enameled

SEND FOR
Give complete data reganling n'
instance,
maximum current, voltage
drop required anti mounting
spare available.

Thord aaaaa • Kenyon
Stancor • U.T.C. • etc.

•

RESISTORS

Bradenton. Fla., U. S. A.

TRANSFORMERS

for all electrical device,,
WRITE

New York

SEARCHLIGHT
(Classified Advertising)

SECTIONS
are found in these
McGRAW-HILL
Publications
American Machinist
Aviation
Business Week

Bus Transportation

Chemical and Met. Engineering
Coal Age
Construction Methods
Electrical Contracting
Electrical Merchandising
Electrical World
Electronics
Engineering 4, Mining Jour.
Engineering News-Record
E. 8, M. J. Markets

Factory Man. & Maintenance
Food Industries
Power

Product Engineering
Textile World
Transit Journal

The Hipower Crystal Company, one of
America's oldest and largest rnanufac•
turers of precision crystal units, is able
to offer the broadcaster and manufac
turer attractive prices because of their
large production
and
the exclusive
Hipower grinding process.
Whatever
your crystal need may be, Hipower
cun supply it.
Write today for lull
information.

HIPOWER CRYSTAL CO.
Sales Division-205 W. Wacker Drive, Chicago
Factory-2035 Charleston Street, Chicago, III.

›- •
LOUDSPEAKERS to
4. ARMY& NAVY Specs. 4,

4, are all part of our
4, regular daily routine

Today war needs have caused
an increase in the variety of
speakers we manufacture.
New mounting
quired on every
specification.

means are reArmy & Navy

Our engineering department is
equipped to handle your special problems in time to have
them ready "yesterday".
well

UNIVERSITY
208-225 Yarick St

LABORATORIES
N. Y. C.

ELECTRON TUBE MACHINERY
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Anew concept:

Meetings
The Intelligent Factory, Quantum
Science Corp., O'Hare Airport Inn,
Chicago, June 21.
1974 Government Microcircuit Applications Conference, DOD, NASA,
AEC, U. of Colo., Boulder, (clearance required), June 25-27.

The
ANALOG
COUNTER
Smaller
faster
and
tougher
than
the digital counter
Curtis coulometer technology
opens new possibilities in timing
and counting. Compared to motor
driven, gear-limited counters,
Curtis Analog Counters are much
smaller, considerably cheaper,
respond in microseconds, weigh
less, never jam or lose count.
These characteristics have
opened up whole new fields of
application where counters were
considered impractical before.
May we tell you more?
TiAnalog

Cu

INSTRUMENTS, INC.

200 Kisco Avenue, Mt. Kisco, N.Y. 10549
Tel. (914) 666-2971 • TWX 710-571-2163
U.K.: Newcastle Upon Tyne, NE1 6AE
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Electromagnetic Compatibility Symposium, IEEE, San Francisco Hilton
Hotel, San Francisco, July 16-18.

Summer Computer Simulation Conference, IEEE, Shamrock Hilton Hotel, Houston, Texas, July 24-26.

lighter

CURTIS

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

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

cheaper

Write or call us,
we'll send you
our literature.

Precision Electromagnetic Measurements Conference, Royal Society,
IEE, London, July 1-5.
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The Second Jerusalem Conference
on Information Technology, The Jerusalem Economic Conference and
its Computer Committee, Jerusalem, Israel, July 29-Aug. 1.
Computer Communications International Conference, IEEE, Stockholm, Sweden, Aug. 12-14.
National Electronics Conference of
New Zealand (Nelcon), New Zealand Section, IEEE, University of
Auckland, Auckland, Aug. 26-30.
Compcon Fall, IEEE, Mayflower Hotel, Washington, D. C., Sept. 10-12.
Western Electronic Show and Convention (VVescon), IEEE, Los Angeles, Sept. 10-13.
Fourth European Microwave Conference, Microwave Exhibitions and
Publishers Ltd., Maison des Congres, Montreux, Switzerland, Sept.
10-13.
European Solid State Devices Res.
Conference, Inst. of Phys., IEEE,
Univ. of Nottingham, England,
Sept. 16-19.

Your closest SIGNETICS distributor is...
ARIZONA
Phoenix: Hamilton/Avnet Electronics (602) 275-7851
Phoenix: Kierullf Electronics (602) 273-7331
CALIFORNIA
Culver City: Hamilton Electro Sales (213) 870-7171
El Segundo: Liberty Electronics (213) 322-8100
Los Angeles: Kierulff Electronics (213) 685-5511
Mountain View: Hamilton/Avnet Electronics (415) 961-7000
Palo Alto: Kierullf Electronics (415) 968-6292
San Diego. Cramer Electronics (714) 565-1881
San Diego: Hamilton/Avnet Electronics (714) 279-2421
San Diego: Kierullf Electronics (714) 278-2112
Sunnyvale: Cramer Electronics (408) 739-3011
CANADA
Downsview: Cesco Electronics (416) 661-0220
Downsview: Cramer Electronics (416) 661-9222
Montreal: Cesco Electronics (514) 735-5511
Montreal: Hamilton/Avnet Electronics (514) 735-6393
Ottawa: Cesco Electronics (613) 729-5118
Ottawa: Hamilton/Avnet Electronics (613) 725-3071
Quebec City :Cesco Electronics (418) 524-3518
Vancouver: Bowtek Electric Co. Ltd. (604) 736-7677
COLD MOO
Denver: Cramer Electronics (303) 758-2100
Denver: Hamilton/Avnet Electronics (303) 534-1212
CONNECTICUT
Hamden: Arrow Electronics (203) 248-3801
Georgetown: Hamilton/Avnet Electronics (203) 762-0361
North Haven: Cramer Electronics (203) 239-5641
FLORIDA
Hollywood: Hamilton/Avnet Electronics (305) 925-5401
Hollywood: Schweber Electronics (305) 927-0511
Orlando: Hammond Electronics (305) 241-6601
GEORGIA
Atlanta: Schweber Electronics (404) 449- 9170
Norcross: Hamilton/Avnet Electronics (404) 448-0800
ILLINOIS
Elk Grove: Schweber Electronics (312) 593-2740
Elmhurst: Semiconductor Specialists (312) 279-1000
Schiller Park: Hamilton/Avnet Electronics (312) 678-6310
INDIANA
Indianapolis: Semiconductor Specialists (317) 243-8271
KANSAS
Lenexa: Hamilton/Avnet Electronics (913) 888-8900
Lenexa Hall-Mark Electronics (913) 888-4747
MARYLAND
Hanover: Hamilton/Avnet Electronics (301) 796-5000
Rockville: Pioneer Washington Electronics (301) 424-3300
Rockville: Schweber Electronics (301) 881-2970
MASSACHUSETTS
Burlington: Hamilton/Avnet Electronics (617) 273-2120
Newton: Cramer Electronics (617) 969-7700
Waltham .Schweber Electronics (617) 890-8484
MICHIGAN
Detroit: Semiconductor Specialists. Inc. (313) 255-0300
Livonia: Hamilton/Avnet Electronics (313) 522-4700
Troy: Schweber Electronics (313) 583-9242
MINNESOTA
Edina: Hamilton/Avnet Electronics (612) 941- 3801
Minneapolis: Semiconductor Specialists (612) 854-8844
MISSOURI
Hazelwood: Hamilton/Avnet Electronics (314) 731-1144
St. Louis: Hall-Mark Electronics (314) 521-3800
NEW MEXICO
Albuquerque: Cramer Electronics (505) 265-5767
Albuquerque: Hamilton/Avnet Electronics (505) 765-1500
NEW YORK
Buffalo: Summit Distributors (716) 884-3450
Farmingdale. L.I.: Arrow Electronics (516) 694-6800
Rochester: Schweber Electronics (716) 328-4180
Syracuse: Hamilton/Avnet Electronics (315) 437-2642
Westbury: Hamilton/Avnet Electronics (516) 333-5800
Westbury: Schweber Electronics (516) 334-7474
NORTHERN NEW JERSEY
Cedar Grove: Hamilton/Avnet Electronics (201) 239-0800
Saddlebrook: Arrow Electronics (201) 797-5800
SOUTHERN NEW JERSEY AND PENNSYLVANIA
Cherry Hill, N.J.: Milgray-Delaware Valley (609) 424-1300
Moorestown: Arrow/Angus Electronics (609) 235-1900
Mt. Laurel. N.J.: Hamilton/Avnet Electronics (609) 234-2133
CENTRAL NEW JERSEY AND PENNSYLVANIA
Somerset, N.J.: Schweber Electronics (201) 469-6008
NORTH CAROLINA
Greensboro: Hammond Electronics (919) 275-6391
OHIO
Beechwood: Schweber Electronics (216) 064-2970
Dayton: Hamilton/Avnet Electronics (513) 433-0610
Cleveland: Arrow Electronics (216) 464-2000
Cleveland: Pioneer Standard Electronics (216) 587-3600
Kettering: Arrow Electronics (513) 253-9176
TEXAS
Dallas: Cramer Electronics (214) 350-1355
Dallas: Hamilton/Avnet Electronics (214) 661-8661
Houston: Component Specialties (713) 771-7237
Houston: Hamilton/Avnet Electronics (713) 5264661
UTAH
Salt Lake City: Alta Electronics (801) 486-7227
Salt Lake City: Hamilton/Avnet Electronics (801) 262-8451
WASHINGTON
Bellevue: Hamilton/Avnet Electronics (206) 746-8750
Seattle: Cramer Electronics (206) 762-5722
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Open up your options
in Linear ICs.
What you need, to free
up your buying power, is a
good strong alternative
to single-source linear
supplies. Because nothing
breaks you out of most
price/delivery binds, like
that simple basic: freedom
of choice.
The key to Buyers'
Lib is Signetics.With amajor
commitment in linear products.
For years we've been established in the linear business,
in abig, broad-line way.
Volume we've got—our production capacity's
doubled in the past year. And variety that just won't
stop. A solid line of standard devices to back
up awide range of purchasing requirements.
To help you cut delays, wipe out stoppages,
and get your system delivered (and paid
for) sooner.
But maybe the biggest spread between
Signetics and other so-called linear sources is—

service. First, anationwide
network of linear-wise
distributors—every
region with at least one
office within easy call.
Second, the industry's
most thorough cataloguing and applications
material. Plus on-thespot assistance from our
traveling platoon of technical specialists—always
on the road, for on-site
problem solving.
Straight goods, straight talk. And that means
anytime we get asudden run, putting aspecific
device in short supply, you'll get realistic commitments. Probably the most important option you can
pick up from any supplier, when you lift the phone
to source linear from Signetics.
Signetics Corporation, asubsidiary
7) of Corning Glass Works, 811 E. Argues Ave.,
Sunnyvale, California 94086,
(408) 739-7700.

Available through your local distributor. Now.
Comparators
mA710
pA711
NE526
NE527
NE529
NE522
NE521
Memory
Interface
3207
3207-1
3207A
3207A-1

7520
7521
7522
7523
7524
7525
75S207
75S208
NE521
NE522
Peripheral
Interface
75450

75451
75452
75453
75454
mA733
75S107
75S108
DM8880
DM7820
DM8820
DM7830
DM8830
NE501
NE592

Op Amps
pA709
µA740
pA741
pA747
pA748
LM101A
LM201A
LM301A
LM107
LM207
LM307
LM308
MC1456

MC1556
NE510
NE511
NE515
NE531
NE536
Voltage
Regulators
pA723
NE550
Timers
NE555
NE556

PLLs
NE560
NE561
NE562
NE565
NE566
NE567
Consumer
NE540
NE546
ULN2111
PA239
MC1496

%pones
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From CPU
8080 Microcom
Intel's new 8080 n-channel microcomputer is here—
incredibly easy to interface, simple to program and with up
- to 100 times the performance of p-channel
MOS microcomputers.
Best of all, the 8080 is real—in production
‘sminiu•
at Intel and available in volume quantities,
today. It's also available through distributors
along with agrowing line of peripheral
circuits and anew version of the
Intellec 8, aprogram and hardware development
system for the 8080,
all supported with software
packages, design documentation and manuals, and backed
by more than 100 man years
of microcomputer expertise.
The 8080 is the inevitable
successor to complex custom
MOS and many large discrete
logic subsystems. It is the
industry's first general purpose
n-channel microcomputer and
the first high performance
single-chip CPU, with extremely
simple interface requirements and
straightforward programming. It runs a
full instruction cycle in 2microseconds.
As such, the 8080 extends the economic
benefits of Intel's p-channel microcomputers to anew universe of systems that need
fast, multi-port controllers and processors. These
systems include intelligent terminals, point of sale
systems, process and numeric controllers, advanced
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to software,the
puter is here.
calculators, word processors, self-calibrating instruments, data loggers, communications controllers, and many more.
1111M111111
You can use 256 input and 256
81111111, STA
A
output channels, handle almost
811
4 STAIIITH COMMON I/0
8102 1024 x 1STATIC
AVL: NOW
unlimited interrupt levels, directly
8107 4096 x 1DYNAMIC
AVL: NOW
access 64 kilobytes of memory,
ROM MEMORIES
111
and put many satellite 8080 proc8308 1024 x 8
AVL: 3RD QII
8316
AVL: NOW
alL
essors around asingle memory
F111M1)RIES
Interfacing is minimal and
AVL: NOW
design is easy with the 8080
8711T
AVL: 4TH Q
8604 '
AY4i1 LQ
because all controls are fully
PERIPHERAL CIRCUITS
decoded on the CPU chip
8205
AVL: NOW
M
DECODER e
itself and inputs and outputs are TTL
8210
AM CLOCK DRIVER
AVL: NOW
-BIT I/O LATCH
. AVL: NOW
8212
compatible. There are separate data,
8216
-DIRECTIONAL BUS DRIVER
AVL: 3RD Q
8201
AVL: 4TH Q
MMUNICATIONS INTERFACE
address and control buses.
'
The 8080 microcomputer has
INTEL 8080 PRODUCT FAMILY
78 basic instructions, including the
8008 set plus new ones that make possible such features as vectored multi-level
interrupt, unlimited subroutine nesting and very fast decimal and binary
arithmetic.
Program development for the 8080 can be done either on alarge
computer using the Intel software cross products (PL/M systems language
compiler macro- assembler and simulator), or on an Intellec 8development
system with aresident monitor, text editor and macro-assembler
The new 8080 product family includes performance matched peripheral and
memory circuits configured to minimize design effort and maximize system
performance. Large, low cost RAMs, ROMs, PROMs and I/O devices are available
now and we will soon announce other 8080 LSI support circuits.
The 8080 is easier to use and more economical than any high performance
microcomputer in sight. It's here now, in volume, from the inventors of the microcomputer and the people who lead the industry in production and design support.
Intel Corporation, 3065 Bowers Avenue, Santa Clara, California 95051.
(408) 246-7501.
X 8

87

A
l

IntelMicrocomputers. First from the beginning.
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New
),
space
n
r
saving
additions
to our eeel
,
line '
of 1/
2"diameter
variable
resistors.

1
1111.

•

Imo

elm

If you're really
serious about cost.
,
be serious about quality.
Our '/2" diameter variable resistors
help you fight panel congestion.
Type WR (lug terminals on side of
case) and Type WRS (WR with rear
mounted SPST switch). Both types
give you famous Allen-Bradley hot
molded composition resistance tracks
for dependable, long term perform-

ance. Power rating 0.5 watt at 70°C.
Linear taper available in values from
100 ohms to 5 megs. Four other standard tapers available from 500 ohms
to 2.5 megs. Tolerance ±
- 20% or
±10%. Request specifications publication 5220. Contact your AllenBradley Electronic Distributor or

write Allen-Bradley Electronics
Division, 1201 South Second Street,
Milwaukee, Wisconsin 53204. Export:
Bloomfield, New Jersey 07003.
Canada: Allen-Bradley Canada Limited, Cambridge, Ontario. United
Kingdom: Jarrow, Co. .Durham
NE32 3EN.

ALLEN-BRADLEY
Actual Size
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Milwaukee Wisconsin 53204

Electronics newsletter
Small N. J. firm
sellin
g $99
digital watch

I
nselek working
on microprocessor
with 300-ns cycle

UK artillery
control system
interests U.S. Army

RFPs for DAIS
due in July
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While the old hands in the watch business race to get under-$100 digital watches to the market, asmall liquid-crystal house affiliated with
Sprague Electric Co. has stolen their thunder. Princeton Material Sciences, Princeton, N.J., is selling its timepiece through Alexander's department-store chain in New York City, which in two weeks sold or
took orders for 5,000 units at $99. Princeton Material won't comment
on the development.
Timex, which is test-marketing adigital watch that it reportedly will
introduce in the fall for $85, refuses to comment. But aspokesman for
Waltham says that the digital-watch industry "has been turned upside
down" by Princeton Material's action; an official at Gruen agreed. And
to add to the turmoil, Utah's Cox Electronics says it's going to introduce a$99 liquid-crystal model at the end of the year.

Look for ac-mos-on-sapphire microprocessor with acycle time of 300
nanoseconds—nearly seven times faster than Intel's recently announced
model. Being developed by Inselek Corp. of Princeton, N.J., the device
will be ready early next year if all goes according to plan. Joseph
Burns, president of the company, which specializes in silicon-on-sapphire fcs, divulged the timetable and confirms that work is under way,
but he is reluctant to disclose details of the microprocessor.
By comparison, the new Intel n-channel MOS 8080 cycles in 2 microseconds, which itself is an order of magnitude faster than the same
company's groundbreaking 8008 and 4004 microprocessors.

The U.S. Army may go to Britain to get an automated field artillery
fire-control system that works. Plagued by continuing development
problems and rising costs of Litton's highly automated Tacfire system,
the Pentagon is seeking afield test of the less-computerized field-artillery computer equipment (FACE) made by Marconi Space and Defense
Systems Ltd. and used by the British Army since 1969. Requests for the
field test are to be made through aU.S.-Commonwealth Defense Committee, which including Canada, Australia, and New Zealand, all users
of FACE, sources say.
Tacfire, under development since 1967, is facing continuing Congressional budget pressure and is considered in the UK as too ambitious
and unwieldy. FACE units, in keeping with British practice, control
only one battery and cost about the same as Tadac, in U.S. service
since the late 1950s. Meanwhile, Marconi is actively seeking sales in
Africa and South America for the system, which fits into the back of a
Land Rover, aJeep-like vehicle.
The Air Force Avionics Lab at Wright-Patterson Air Force Base will
request proposals next month for the digital processor in the anxiously
awaited Digital Avionics Information System. DAIS is amulti-aircraft,
general-purpose system that interconnects avariety of on-board avionics.
Among the 45 companies surveyed for the computer RFP are IBM,
Univac, Control Data, Autonetics, Honeywell, TI, and Rolm. The Air
Force is interested in off-the-shelf technology, though such minor modi-
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fications as substituting semiconductor memory for core could be handled. Sixteen machines will be purchased initially for delivery from
March to June 1975, with each having acapacity of at least 24,000 words
of 16 bits.

Motorola working
on EFL design

Static RAM
accesses in 145 ns

Addenda

36

Emitter-follower logic, that old workhorse of the 1960s, may be making
acomeback in anew streamlined form. Motorola Semiconductor's Integrated Applied Research Laboratory is building two different triplediffused emitter-follower logic LSI chips for agovernment agency. And,
according to Robert Jenkins, director of the lab, Motorola is seeking to
determine if the technology is aviable one to add to its processes.
The EFL, which has been under primary development at TRW Systems in Redondo Beach, Calif., for military computer and communications applications, is avery high yield, simple technology capable of
relatively high density and good speed performance-40 megahertz. It's
also adaptable to computer design techniques. Jenkins says the process
is agood one but does have limitations, notably that it's most adaptable
to combinational logic rather than memory circuits. He adds that
Motorola is not looking for additional business in EFL.

Designers of peripheral equipment will soon be able to design with a
static memory that accesses in only 145 nanoseconds. The usual access
time for such devices is 500 to 1,000 nanoseconds. However, the speed
is obtained at aprice: static memories are generally easy to handle because they use only one power supply, which is what makes them slow.
But the new device, a 1,024-bit n-mOs part from the SEMI subsidiary of
Electronic Memories, uses three power supplies—the same as a dynamic memory.
SEMI will offer two parts: the 145 ns model 1217 and the 260 ns
model 1216. They'll be interchangeable, but won't be plug compatible
with other RAMS. And the company expects to complete a secondsource agreement soon. The parts will be priced at $11 and $13 in 100
to 999 quantities.

Matsushita will buy $1.75 million worth of TV tuners and $1 million
worth of flyback coils and deflection yokes this year from General Instrument, the first time Japan's largest TV and components maker has
gone aboard for any parts except semiconductors. The company cites
better prices and ashortage of tuners meeting the U.S. uhf-vhf equality
rules as reasons for the move. ...Experimental fiberoptic material
has been fabricated at Bell Laboratories, Murray Hill, N.J., with losses
of only 1.2 decibels per kilometer. The fibers are made with chemical
vapor deposition techniques familiar to the semiconductor industry.
Lowest losses so far were measured at the infrared wavelength of 1.06
micrometers with fibers consisting of a pure fused-silica core with a
borosilicate cladding. ...Motorola's $220 million suit against Fairchild, filed in 1968 after C. Lester Hogan left Motorola to head Fairchild, has been dismissed.
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Perfect for
power sup
desig
_teof
Unitrode's new ESP Power Switch provides the power transistor and
catch diode functions required in switching regulator applications.
One convenient package delivers the extra Efficiency, Speed, and
Power needed to improve response time over regulating components
commonly used in power supplies.., and at no extra cost.
Unitrode selects and matches its exclusive ESP high speed rectifiers and power transistors to produce asingle, plug-in TO-66
package... saving hours of design time.
This new ESP power switch operates with more than 80% efficiency. That's at least 15% better than most switching regulator
circuits. Switching rates can be increased from the normal 10-20
KHz to 50 and even 100 KHz. And the ESP power switch can be
driven by any IC regulator with no external biasing required.
Since no diode recovery spike is generated, there's less noise and
RFI. Circuit designers can use asmaller LC filter, further reducing
total power supply size, weight and cost.

New Unitrode ESP
Switching Regulator
Power Switch

For detailed specifications and performance characteristics on
both 5A and 15A units, send for our ESP Power Circuit literature.
Or, for faster action call Ernie Crocker at (617) 926-0404.

Type

Max

Max

Output
Current
It

Input
Voltage
V4..2

y

Efficiency

n'

Typical
Rise Time

Typical
Fall Time

30nSec

50nSec

t
ry .

tiv

POSITIVE OUTPUT
PIC600
PIC601

5A

60V
80V

PIC625
PIC626

15A

60V
82% @ 10A
80V
NEGATIVE OUTPUT

45nSec

70nSec

PIC610
PIC611

-5A

-6°V

85% @ -2A

40nSec

50nSec

PIC635
PIC636

-15A

-60V
-80V

82% @ -10A

50nSec

65nSec

-80V

85% @ 2A

Available
off the shelf

"Measured with V1r,= 25V. Vo u t=5V. f-20 KHz. Input pulse width - 10µSec
See Electronics Buyers Guide Semiconductors Section for more complete product listing.
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SCIENCE-SCOPE

Westar,

the first U.S.

domestic communications

satellite,

which was successfully

launched by NASA April 13, was built for Western Union by Hughes.
Positioned
22,300 miles above the equator in a geostationary orbit, Westar is designed to
relay telegram, mailgram, voice, television, and data communications to the continental U.S. as well as Alaska, Hawaii, and Puerto Rico.
A second Westar is
scheduled to be launched this summer and a third will be held on the ground until
traffic growth warrants its launch.
Iran has awarded Hughes a $25-million contract

to design and equip an electro -

optical facility in a new 480,000-square-foot building at Shiraz.
It will be a
division of Iran Electronic Industries, which is the result of the Shah of Iran's
stated goal of broadening his nation's technological and industrial base.
It will
support Hughes systems used by Iran and will eventually be used to fabricate complete components, subsystems, and systems.
About 170 Hughes engineers and technicians and their families will be transferred to Shiraz during the next 24 months.
The Phoenix missile went to sea during the U.S. Navy's F-14 Ship-Suitability Trials
off the Southern California coast recently.
Missile, aircraft, and AWG-9 weapon
control system were completely exercised for the first time aboard the USS Enterprise.
The trials included underway replenishment of Phoenix missiles from an
ammunition ship, handling of the missiles from magazine to aircraft, and a firing
mission in which a Phoenix-loaded F-14 took off from the carrier.
The Phoenix,
the AWG-9, and the shipboard support equipment were built by Hughes.
A military version of the Interdata Model 70 minicomputer is being produced by
Hughes under license from Interdata, Inc.
Designated the H-1670, it is packaged
to withstand the extremes of shock, vibration, temperature, and humidity encountered in tactical military operations.
The micro-programmed 16-bit processor has
16 hardware general registers, addressing of main memory up to 262K bytes, and 115
instructions.
All Model 70 software is directly applicable without modification.
Hughes Research Laboratories has

an opening for a Senior Staff Electrical Engineer

with experience in high-voltage and high-current switching.

Also a PhD Physicist

with experience in R&D in liquid crystal chemistry for display purposes.
write: Mr. A. J. Simone, Hughes Research Laboratories,
Malibu, CA 90265.
An equal opportunity M/F employer.
New products

from Hughes include:

3011 S.

Please

Malibu Canyon Road,

a series of solid-state linear power amplifier

modules in the 1.7 to 2.4 GHz frequency range for incorporation into customers'
systems; they range from 0.12 watts minimum power output at 20 dB minimum gain to
0.8 watts at 28cdB....a wire bonder and a die bonder for high-rate semiconductor
or hybrid circuit production; their modular design provides adaptability to various
bonding techniques....a 1-watt CW argon ion laser suitable for OEM installation
utilizing a light feedback stabilization system; it is designed for instrument,
system, or laboratory applications requiring a noise level of less than 1% rms
and output power stability of +1%.

Creating a new world with electronics

HUGHES
L

HUGHES

AIRCRAFT

COMPANY

Electronics review

LED with storage
makes feasible
large displays
Ferranti has developed a
means of multiplexing LED
matrixes without diminishing
emitted brightness.
Providing internal storage for lightemitting diodes may make LEDs
practical for large arrays, and anew
development from Ferranti, Oldham, England could hold the key.
Although multiplexed LED displays
are widely used because they simplify interconnections and drive circuitry, each additional multiplexed
point or segment reduces the brightness of the image. This is generally
not a problem in common sevensegment readouts, but it becomes
increasingly serious in large matrix
displays, especially those used in
bright environments.
The alternative to multiplexing,
direct addressing, requires large and
complex interconnection arrays,
plus substantial external storage circuitry to keep the points lit. Some
Thyropter structure. Once turned on, Ferranti-made LED remains lit.
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designers have proposed using either four-layer, or Shockley, diodes
or p-i-n diodes, but both of these
diodes are difficult to reproduce
uniformly with low switching voltage and bright light output.
The new approach to a storage
diode by researchers at Ferranti was
described at the 1974 Society for Information Display conference in
San Diego, Calif., last month. The
diodes, called Thyropters, depend
on optical feedback within the device structure. Ferranti's Victor Pastore says the devices thus far fabricated have turn-on currents of
about 1 milliampere at potentials
between 8and 11 volts, and holding
voltages can be in the 2- to 4-v region.
Thus, for normal operation, the
diodes are forward-biased at approximately 7 v, below the turn-on
threshold, and are turned on and off
with pulses of ±
-5 v of over 1microsecond duration. The nominal device current is 15 milliamperes with
abrightness of 400 foot-lamberts at
awavelength of 5,650 angstroms in
the green spectrum.
The device is similar, except in
one regard, to a LED with a p-type
region diffused into an n-type epitaxial layer grown on an n-type substrate. The difference is a high-resistivity layer incorporated in the
epitaxial layer; this, in effect, forms
a photosensitive region. This layer
restricts current flow through the device at low voltages, but as current
increases with higher voltages, light
is emitted at the pn junction.
Turned on. This light causes current flow at the barrier between the
epitaxial layer and the high-resistivity layer, resulting in a negativeresistance characteristic that keeps

the device on, even when voltage is
reduced somewhat. At present, the
current must be limited by external
resistance of about 180 ohms because of the difficulty of integrating
this high resistance value.
The devices have been designed
into a small hybrid matrix display,
and work is proceeding toward a
monolithic array with much higher
density, which is scheduled to be
available commercially in two years,
Pastore says. The optical isolation
required between cells has been
demonstrated, but many problems
in uniformity and contact resistance
remain.
Interestingly, since the individual
device elements are sensitive to light
at approximately 5,650 À, they can
be turned on by an optical pen.
Thus, because the elements can be
sensed electronically, data can be
entered, as well as retrieved. Normal room lighting is not a problem
if the usual contrast-enhancement
filters are used; a5,145-À argon laser
has been used for addressing the
display.
EJ

Displays

Thin film lights
matrix TV panel
Electroluminescent panels, which
have never appeared to be practical
for commercial markets in their 15
years of development, may now be
headed for a new life. Researchers
at Sharp Corp.'s Central Research
Laboratories in Japan, have developed a sealed ac-coupled display
that offers high light output and
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between the systems, the systems being
energized in an opposing phase relationship. W. Ilberg, Telefunken, April 12.
1941. No. 2,280,235.

Professional Services

• Antenna.
A short wave antenna
comprising a pair of L-shaped con-

4

STANLEY D. EILENBERGER
Consulting Engineer
Complete
Laboratory
and Shop
Faclities

General Electromis
Communications
Electro Biology
Patent Development

6309 :nth Ave.
T. leplinne

Kenosha, Wis.
2.121:;

INTERNATIONAL ELECTRONICS, INC.

ductors like the illustration. De Witt
R. Goddard, Nov. 26, 1938. No. 2,281,429.

Special Instruments, Equipment and. Methods
control gauging. welding, heating. oommunication-.
signaling. safety. Inspection. colorAiind
control and cost reduction for Mech.,
electrical, metallurgical and chemical Indust,

Quality

Rockefeller Center

New York City

Telephone

TELEVISION

HAROLD J. McCREARY
Meru,

A BETTER JOB with increased pay
is within the grasp of every radioman who has the ambition .and
courage to start training now for
greater
efficiency
today
and
security tomorrow.
You realize, of course, the tremendous opportunities that exist in radio today. You must
be aware of the unprecedented demand for
highly qualified, technically trained radiomen.
But, only the BETTER jobs are open to such
men!
—If you now hold a commonplace job in
rodio
..
—If you hold a temporary job today and
long for a permanent job for the future
—If you have the ambition and desire to
hold a position of responsibility with
higher pay .• . .
...then a CREI home study course in Practical Radio Engineering will help you to acquire the necessary technical knowledge and
ability which is demanded by the better,
higher-paying positions in technical radio.
For more than 15 years the high calibre of
CREI training has been recognized by engineers as worthwhile training at a cost within
the reach of every radioman. That's why CREI
has always been proud to say, "Ask any Radio
Engineer!

Receiving System. A picture scanned I
sequentially at a certain frame frequency, the receiver comprising a cathode-ray set-up for reproducing the picture and a second cathode ray for reproducing the picture in superimposed
relation to the first picture utilizing a
picture storage tube comprising a
double-sided mosaic. G. L. Beers, RCA.
Feb. 23, 1940. No. 2,273,172.
Electron Image Amplifier. An apertured insulated grid and a means to
project a flood of electrons through the
grid, means to produce on the grid electrostatic charges representative of a
picture and a target element located on
the side of the apertured grid opposite
the source of electrons. P. T. Farnsworth, July 6, 1937. Re-issue No. 22,009
Projection System. The target area
in a cathode-ray tube is scanned electrically and cyclically with a modulated
beam of electrons at a predetermined
rate. Polarized light is intermittently
projected against the unscanned surface of the target, the intermittent rate
of projection being greater than the
scanning rate and bearing awhole num-

& W.S.E.

lviIitieo

15..•lopment

Television
Radio
Factory Practice
Railroads Signs line
Patent Studies
Telephony
105 W. Adams St. Phone STate 4003 Chicano. Ill.

Design

JOSEPH RAZEK, PH.D.
Consulting Physicist

Electrical and Mechanical Engineering Ptoldenis
Instruments and Control Devices
Electronics
Speeialist in Cohirimetry. Spectophotometry and
Industrial Color Control
Laboratory arid Shop Facilities
430

GreetivIew

F. aru,'

1.Iit itercli.

Pa.

J. ALBERT STOBBE
Consultant
Electronics and Communications
63 Wall Street

New York City

Available
U-H-F
TECHNIQUE

Now

The demand for extra copies of the
U-H-F TECHNIQUE Section of April
ELECTRONICS has been so great that
we have put it in covers, now available
in any quantity.

Contents:—
I. Radiating Systems
gation

and

Wave

Propa-

2. Generators for U-H-F Waves
3. U-H-F Reception

CAPITOL R ADIO
ENGINEERING INSTITUTE
E. H. RIETZKE. President
lime Study COW .e8 in Practical Radio
Engineering for Professional Self-Improinment

N.W.

Contractors to the U. S. Signal Corps —U. S. Coast Guard
Producers nf Well.trained Technical
Radiomen
for
Industry
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A. I. E. E.

Consulting Engineer

Already
many
copies
have
gone
to
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long life. The lack of these properties are the two major problems with
present electroluminscent displays.
With its thin-film approach, Sharp
has already made a 120-by-90-dot
matrix iv display measuring 36 by
48 millimeters.
According to Sharp, the panels
have operated more than 10,000
hours with outputs of 1,000 footlamberts. The light, at 5,800 angstroms, is yellow-orange. The color
is a result of the 5% manganesedoped zinc-sulfide layers forming
the emitting material. Other colors
are possible. For example, green can
be obtained with a tellurium-fluoride activator.
Device structure. The structure of
the device is asandwich of a5,000-À
thin-film of manganese-doped zinc
sulfide with a 2,000-À insulating
layer above and below. These two
layers seal the emitting material. An
aluminum electrode is fixed to the
back of the device, and a transparent tin-oxide layer to the front.
This unit is constructed on aglass
substrate: The two insulating layers
between the active layer and the
contact areas appear to represent
the major change from the previous
short-lived devices, which have the
metal in contact with the zinc sulfide. The insulators are composed of
yttrium oxide, evaporated from an
electron-bombarded source, silicon
nitride, or alternate layers of silicon
nitride and aluminum oxide. Protection from moisture is provided if the
outer layer is silicon nitride.
The device gets brighter as it is
used—at least up to a plateau. This
brighter value can be accelerated by
atwo-hour operating bake at 200°C.
The drive for the device consists
of ac pulses at approximately 250

volts. The display brightness depends on the applied voltage, a dependency the earlier powder-type
electroluminescent displays did not
exhibit. The brightness is also highly
dependent on pulse width, making
it possible to obtain TV-type grayscale displays.
Tv-display mode. The Sharp researchers developed the iv display
by depositing alarge sheet of emitting material between insulating
layers, with vertical and horizontal
conductors arranged over and under
in the familiar parallel strips. By this
means, any crossover could be addressed separately. A contrast ratio
of more than 50 to 1, with 50 footlamberts average brightness, has
been achieved at ascan rate of at 60
fields per second.
Eight gray scales are available,
and the driving voltages are 130 v
peak vertical and 130 N
, horizontal.
One line at a time is addressed out
of every three lines. The firm expects to have an 8-inch display
within ayear and ahalf.

Commercial electronics

OCR unit reads
hand-printing
Of all the efforts to speed up entry
of raw data to computers, perhaps
none has proved more complicated
than direct reading of standard
hand-printed text. But the complications are neatly negotiated in some
new software that Information International Inc. developed to enable
its Grafix Ioptical-character-recognition system to read conventional

Electrolumlnescent sandwich. Using a matrix of these devices, Sharp has already fabricated aTV-type display measuring 36 by 48 mm.
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hand-printing, as well.
Other firms—including Scan-Data
Corp., Norristown, Pa., Recognition
Equipment, Dallas, Texas, and IBM,
Armonk, N.Y.—have developed optical character readers that read either numerals only or alphanumerical characters carefully copied from
the American National Standards
Institute standard set. The program
by the Los Angeles, Calif., firm,
however identifies normally handprinted alphanumerics in any sequence, the only requirement being
that an Ihave bars at top and bottom and aZ have aslash through it.
The system processes about 200
characters asecond.
The program, which was developed by Steve Gray and Arnold K.
Griffith, senior members of the technical staff, begins with a relatively
conventional, algorithmic "filter,"
which recognizes about 70% of the
characters very rapidly by following
a fixed pattern of analysis. This is
followed by amore novel "verifier,"
which is slower but more thorough.
The operation of the verifier is
based on heuristic principles—its
route to recognizing most of the remaining characters is not fixed, but
varies with what it discovers along
the way.
The large and complex Grafix I,
of which the program is an extension, is amedium-scale time-shared
computer system that combines a
sophisticated flying-spot scanner
and a very-high-speed specialized
computer, called the binary image
processor, with aDEC PDP-10. The
PDP-10 has 150,000 36-bit words of
core memory, plus a full range of
peripherals.
The scanner and binary image
processor are built by Information
International. The scanner accepts
microfilm images of individual characters normalized to a31-by-36-dot
matrix at arate of one position per
microsecond. The binary image processor, a special-purpose slave processor with a pipeline organization,
uses TTL circuitry to achieve aspeed
of 40 megahertz—up to 1,000 times
faster than many other computers.
With the software, this system
was tested for its ability to read
10,000 characters printed by clerks
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Growing crystals in space spurs
study for speed, higher quality
Some of the basic ideas about the
physical processes involved in crystal growth may be upset when studies of semiconductor crystals grown
aboard Skylab II are completed at
Rensselaer Polytechnic Institute,
Troy, N.Y. The major result is likely
to be a means of growing higherquality crystals faster.
That is the opinion of Heribert A.
Wiedemeier, professor of chemistry
at RPIS Materials Research Center,
who prepared ampules containing
source material of germanium selenide and germanium telluride for
growth by means of vapor-phase, a
widely used technique for growing
epitaxial layers for semiconductors.
For the Skylab experiment,
Wiedemeier expected that the crystals would have fewer imperfections, but that the transport rate of
materials would be slower. He
found, however, that the crystals
not only had fewer imperfections,
but that the rate of growth was
much faster than on earth. The next
step is to isolate the factors causing
the increased growth.
The major environmental change
in the Skylab experiments was the
lack of a gravitational field. According to the traditional diffusion-convection model of crystal growth, turbulence caused by gravity during
the convection phase results in imperfections in crystal structure.
If convection is minimized (it can-

with only 5minutes of training and
5minutes of practice. It rejected 4%
of the characters and mixed up
0.05%, or five characters out of the
10,000.
Information International is looking first to the Government for use
of the hand-print-reading capability, says Daniel Forsyth, vice president for advanced systems. Social
Security is a prime candidate because of the tremendous number of
forms it processes, and even more
growth is expected as medical programs increase. The company has
already sold one of the $1.25 million
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not, of course, be eliminated on
earth) by keeping the pressure low
in the sealed ampule containing the
source material, crystal quality is
improved. This procedure usually
results in slower growth; not so in.
Skylab, however.
Because it is unlikely that achemical reaction is fundamentally different in space than on earth, Wiedemeier reasons that the predominance of gravity-driven convection
in crystal growth may veil other
mechanisms at work during diffu-

Grafix I systems to the Navy for
reading conventional printing, but
the same hardware could handle
hand-printing.

Fiber optics

Thin-film layer
cancels polarization
The information-carrying capacity
of optical transmission lines could
be doubled if the components of op-

sion. He has postulated that there
may be a previously unsuspected
transport mode that has not been
considered in the present diffusionconvection model.
Whatever the mechanism, it must
be understood physically in order to
control it and apply it to industrial
methods of crystal growth. Analysis
of the Skylab crystals may be sufficient, but even more data may be
supplied by a similar experiment
Wiedemeier is now readying for the
Apollo-Soyuz mission next year. D

tical-waveguide systems were not
polarization-dependent. And they
need not be, says Leonard Bergstein, professor of electrical engineering at the Polytechnic Institute
of Brooklyn, N.Y. A thin-film technique can modify the reflection coefficient at the interface of two optical media to allow matching of the
phase velocities of two perpendicularly polarized signals.
In a polarization-independent
waveguide, two perpendicular polarizations, like the TE and TM
modes, could be independently
modulated and demodulated by
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only one coupling at the input and
output, Bergstein explains. In a
polarization-dependent waveguide,
however, perpendicular polarizations will propagate with different
phase velocities, so that only one of
the two can be demodulated with
any feasible input/output coupling.
Clad and unclad. There are two
major sources of polarization dependence in cylindrical waveguides:
polarization-dependent
reflection
coefficients at dielectric interfaces,
and birefringence within the fiber.
The former dominates in low-loss
clad fibers, where multiple reflections between the core material and
the cladding occur. The latter becomes important in long lengths of
unclad fibers.
According to Bergstein, there is a
practical solution that is essentially

the same in both cases—the insertion at the critical dielectric interfaces of thin-film phase-matching
layers. For clad fibers, this critical
interface between the cladding, the
core glass, and the phase-matching
layer must therefore run the full
length of the fiber. For unclad
fibers, coating the ends of the fiber
is sufficient. The thin-film material
has an index of refraction that is the
geometric mean of the refraction indexes of the two surrounding media,
since this is what cancels the polarization-dependent components of
the reflected waves.
Bergstein has applied the same
techniques to filters and wave-splitters, thus making feasible a complete set of polarization-independent components for an optical
communications system.
E

for all tooling connected to the stations. The date and time of day can
be included, as well. At the option
of the user, an alarm light or buzzer
may be substituted for an out-of-tolerance printout. A general-purpose
interface at the host minicomputer
matches each Plant box to the computer via the high-speed serial communications lines.
Stripped threads seen. The data
itself comes from dc strain gages on
each torquing tool. These gages
send over ashielded cable low-level
dc analog voltages that indicate the
actual torque characteristic of each
fastening operation. Equivalent
torque voltages are stored in
memory, and the processor is able
to calculate actual torque applied to
afastener. The system also includes
aspecial tool-controller module that
provides excitation for the transducer, as well as transducer-signal
Production
amplification, peak-torque detection, an automatic tool shut-off signal when maximum torque is
reached, and 10 bit analog-to-digital
conversion for output to the microprocessor card.
In addition, a timer determines
Since Federal auto-safety reguthe defect-conscious auto industry, how long it takes the transducer siglations now extend to the amount of but in other industries faced with
nal to get from the threshold where
torque applied to tighten fasteners excessive field repair, replacement torque is first applied to peak. This
during assembly, a Flint, Mich., of fasteners, or new Federal quality
enables a fault such as crossed
company has put together a microand safety standards. In the auto in- threads on afastener to be detected
processor-based system for monitordustry, for example, assembly plants immediately—the fastener would be
ing torque at remote assembly-line
must employ additional personnel torqued to a final value in only 50
locations. And the system is already to check and often to retorque critimilliseconds, when it should have
earmarked for several General Mo- cal fasteners.
taken 100 to 300 ms. Moreover,
tors plants.
Each satellite terminal, sealed in stripped threads might show up
Process Computer Systems Inc. an environment-proof enclosure, is
when arelatively long time is taken
designed its Torque Certification built up of standard modules, also
for torque to build up—say 400 ms.
System to monitor, control, and pro- developed by Process Computer, in
Communications between the
vide hard-copy documentation for what is called aPlant box. The comhost minicomputer and each Plant
the 30 to 50 critical fasteners in- pany's CM4400 microprocessor
box are serial at 40,000 to 160,000
stalled in a vehicle. Although each module uses the 8-bit Intel 8080
bits per second, using the company's
remote unit can stand alone, high- chip and includes six 8-bit registers,
high-speed serial input/output conspeed data links can connect as 8-bit accumulator, 8-bit parallel
troller modules. A standard intermany as 256 remote microprocessor arithmetic unit and 16-bit stack face module—PCS series 2000—is
terminals to ahost minicomputer to pointer. Four different memory
used as well.
obtain factory-wide information.
modules may be used in any combiOriginally, Process Computer had
Each microprocessor terminal, in nation for up to 64 kilobytes of
thought of using Hewlett-Packard
turn, can handle up to 25 torquing read-only and random-access
minicomputers at each of the retools so that a single 16-bit mini- memory for storing data, data
mote stations, says chief engineer
computer—a Hewlett-Packard tables, and application software.
Richard Barnish. However, the mi2100—and 256 small satellite procesAlso included in the Plant box is a croprocessors offer several distinct
sors can accommodate some 6,400 teletypewriter that prints torque
advantages, he points out. The systools. Moreover, the builders of the readings and out-of-tolerance mestems cost less and also allow the
system say it has uses, not only in sages, along with summary reports
company to boost the value that it

Microprocessors add new twist

to torque-monitoring
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adds to the product. What's more,
the microprocessor cards are better
able than the minis to withstand the
severe factory environment.
0

artery disease. The ultrasonic technique is a safe, noninvasive way of
monitoring apatient's organs [Electronics, Sept. 13, 1973, P. 103]. But
the results often take hours to assemble and require skilled interpretation. Now, researchers at Guy's
Hospital Medical School, London,
have designed and built their own
system, in which doppler signals are
monitored by specially designed circuitry—plus a Texas Instruments
calculator chip. The result: an analysis now takes 10 minutes.
Real time. The principle under-

Medical electronics

Hospital speeds up
ultrasonic diagnosis
Ultrasonic devices have been gaining ground as new weapons against
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The over-all index fell 2.1% in April, leaving it 0.5% ahead of last year's
level. The only decline was in the defense sector, down 5.0% from
March and down 3.5% from a year ago. Consumer electronics remained the same for the third straight month. Industrial-commercial
electronics, which rose 0.8% over March's level, caused the index to be
12.8% higher than ayear ago.
Indexes chart pace of production volume for total industry and each segment. The base period,
equal to 100, is the average of 1965 monthly output for each of the three parts of the industry.
Index numbers are expressed as apercentage of the base period. Data is seasonally adjusted.
'Revised.
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lying this and other ultrasonic
angiology systems is that the red
blood cells will backscatter 5-megahertz doppler signals with enough
accuracy to indicate blood flow and
condition of the arteries. But to
achieve the faster analysis, the researchers at Guy's combined arealtime spectrum analyzer with a data
collector containing the doppler-signal generator, probes, and acassette
tape recorder for recording the signals.
The spectrum analyzer converts
the cassette's signals into waveforms, which it prints out as hard
copy. Inputs from apen tracing the
waveform are then used by what the
hospital calls apulsitivity-index meter. This computes pulsitivity (or
ripple), damping factor, and transit
time of a signal, normalized for a
patient's blood pressure. The TI chip
is the heart of the meter.
The researchers are concentrating on leg arteries. By placing
two doppler emitter/receiver probes
along a leg artery, clinicians determine, from the system's analysis,
whether an artery is normal, or
whether and where it is narrowing,
or clotted. Five readings are usually
taken along each leg.
A key part of the system is the
real-time spectrum analyzer, called
aSpectrascribé, says David H. King,
an electronics engineer who is a research assistant at the hospital. The
more commercial type of time-compression analyzer may have up to
1,000 channels and is biased for frequency, rather than time-analysis,
because it is often used to monitor
vibration. And the vast number of
channels slows it up.
From 1,000 to 80. The Guy's Hospital group dropped the number of
channels to 80 per doppler channel
for quick response, which, since they
also optimized the time-frequency
bias, got them the required precision. Hybrid analog-digital circuitry,
using an mos shift register, for example, made possible some datasharing within the unit, also saving
time. The analyzer synthesizes with
the equivalent of 80 parallel filters,
King explains.
The pulsitivity-index meter takes
the tracing of the analyzer's wave
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forms and produces "three parameters of interest," says King: the pulsitivity of the waveform, or ripple;
the damping factor, the ratio between the upstream and downstream doppler probes; and the time
delay between them, which is relative to adrop in pressure in the artery.
The system will be especially important for patients recovering from
an artery-bypass operation, in which
continuous monitoring is necessary
and dye-tracing methods are inadvisable. Moreover, since the computation of the pulsitivity-index meter
comes from asimple tracing, adding
a graphic display to it means that
less specialized hospital personnel
can be used, thus freeing specialists
for other duties.
Also, a data base of healthy persons' profiles can be used by doctors
to pinpoint the degree of artery disease more precisely. In fact, the staff
at the teaching hospital already has
established threshold values for the
system data, according to Dr. Raymond G. Gosling, reader in physics
applied to medicine, who says that a
large data base could lead to automated, objective diagnosis of artery
disease.
From preliminary work in the
hospital, the system is about to become part of athree-year trial sponsored by Servier Ltd., a drug company.
The group estimates that the whole
system could be made commercially
for about $25,000, considerably less
than anything remotely comparable.

Memories

8-kilobit CCD
memory runs fast
Getting around the inherently slow
serial nature of CCD memories has
been a major problem. But BellNorthern, Ottawa, Canada, has organized an 8,192 bit CCD chip into
recirculating tracks to boost its
speed, and the company is now assembling a 1-megabit memory that
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News briefs
Ti wins $40 million Navy award
The U.S. Navy has selected Texas Instruments to develop its new air-toground High-Speed Anti-Radiation Missile, known as HARM, at an estimated cost of $40 million. With the award of the first $1.4 million for preliminary design, the Dallas-based company becomes the winner in competition
with General Dynamics, Hughes Aircraft, and Lockheed Missiles & Space
Co.
RCA dropping audio-product line
RCA's Consumer Electronics division, Indianapolis, is phasing out the company's line of home audio products in order to concentrate on TV-related
home electronic products. The 1975 line will be the last for radios, audiotape players and recorders, and phonograph equipment. William Hittinger,
executive vice president of the division, said the reason for the decision is
that the audio product line has not been profitable in recent years.
National shifts executives
National Semiconductor Corp.'s marketing organization now has a new
marketing director, Gene Carter, former director of integrated-circuit marketing. Carter replaces Floyd Kvamme, who has become manufacturing
vice president, the post recently vacated by Pierre Lamond. Lamond, in
turn, left National to become president and chief executive of Palo Altobased Coherent Radiation.
Textron may invest in Lockheed
Textron Inc. may help to overhaul Lockheed Aircraft Corp.'s shaky financial situation through a top-level management switch. If approved, Textron
will invest $85 million in Loçkheed stock, and G. Wilson Miller, the lawyer
who heads Textron, will also become chairman and chief executive of Lockheed. Lockheed's present chairman, Daniel J. Haughton, will become vice
chairman. Textron and Lockheed have tentatively agreed on the deal.
Second Wester launch delayed
Trouble in NASA's Delta launch vehicle has delayed the launch of Western
Union's Westar II communications satellite, which had been scheduled for
June 10. NASA said "anomalies" that appeared on recent Delta launches
will delay the launch—perhaps until August—pending results of a review of
the Delta launch program.
Burroughs adds to Serles L line
Burroughs has added higher-performance models to its L-Series business
minicomputers. The new machines are the L 6000H series, which includes
three accounting minis and a magnetic-record mini. Also added are the
even more powerful L 8800H accounting mini and L 8900H magnetic
record mini.
Radar market to reach $5.5 billion
Government spending on the total ground- and ship-based radar market is
predicted to reach $5.5 billion for fiscal years 1974 through 1978, says
Frost and Sullivan Inc., New York City market researcher. In addition, says
the firm, annual funding will be about $1 billion.
Trade with Taiwan rises
A new trade center in Taipei, Taiwan, is aiding a "substantial rise in U.S.
sales" to the Republic of China, says'the U.S. Department of Commerce.
Upswings are expected particularly in electronic test equipment, nucleartest instruments, analytical instruments, and industrial process instruments
and controls. The Commerce Department attributes the boom to a growing
economy in Taiwan, coupled with its government's recent decision to encourage amore equitable trade balance with the U.S.
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could rival the performance of elec- selves are two-phase, two-level, but, as aresearch arm of the Canatromechanical disk memories.
overlapping, silicon-gate structures dian telephone company, Bell CanThe device has been operating that permit a simplified cœ-elec- ada, is legally restrained from entersatisfactorily in the laboratory at
trode layout providing transfer in ing into manufacture.
least since early February. And with
one direction only. End-of-row reIn the long run, CCD memories
the recent revelation that Signetics
fresh amplifiers drive metal return have agood chance of replacing roCorp., Sunnyvale, Calif., is readying
lines back to the input side of the ar- tating memories such as disks. Faba 16,000-bit CCD chip for introducray. In-row or end-row refresh is ricated in systems, the coos would
tion next winter [Electronics, March
carried out every 32 storage bits.
offer savings in power, weight, and
7, p. 26, Electronics, April 4, p. 120]
As far as manufacturability is space, and would likely offer inthe advent of CCD memory appears concerned, a Bell-Northern spokes- creased reliability. The CCD structo be a step nearer. In fact, Bell man says that the process is similar ture promises at least a2:1 and even
Northern is building an experito those used for standard n-channel as much as 4:1 lower cost than a
mental system, consisting of 128 of silicon-gate mos devices. Bell comparable MOS RAM, the Bell
the devices, to deliver 1megabit of Northern could produce the devices, Northern spokesman says.
16-bit-word storage, which will operate at speeds to 1megahertz [ElecMilitary electronics
tronics, April 4, p. 35].
The Bell Northern 8,192-bit unit
operates at a 1-megahertz clock rate
and has an access time, or latency,
of 128 microseconds. Such a relatively fast latency is achieved by organizing the array into 32 recirculating serial memory tracks of 256 bits Representatives of four NATO counfor three weeks, visiting Washingeach. Thus, the waiting time for ac- tries—Belgium, Holland, Denmark,
ton, D.C., General Dyanmics and
cess to data is shorter by afactor of and Norway—are visiting France Northrop plants, and Edwards Air
32 than with aconventional 8-kilo- and the U.S. this month to select a Force Base. Their reports may not
bit shift register that has a single replacement for their aging F-104 be ready before their parliaments go
"track."
Starfighters. The main contenders on vacation, however, and the outMoreover, when data is not being for the business are the General Dy- look for the first action is when paraccessed, the CCD chip is designed namics YF-16, the Northrop YF-17, liaments return in September.
to have a 10-kilohertz idle rate for and the French Mirage 1E. The four
Both the French and the U.S.
refreshing data. This means that countries will require about 350 to firms have offered avariety of deals
power dissipation, with 8-volt 400 aircraft—roughly a $2 billion to potential buyers that call for proclocks, is only a milliwatt; during deal. About 40% of the total will go duction of up to half the number of
data transfer at 1MHz, it is 15 mw for electronic equipment.
the planes now flying in their counon-chip, plus a capacitive drive
In addition, there are prospects of tries. Government representatives
power of 90 mw dissipated off the overflow business with non-NATO will primarily be looking at ecochip. Bell Northern has also opernations, such as Iran, Spain, Greece, nomic aspects of the arrangements,
ated the chip at rates above 2wiz.
Turkey, the oil sheikhdoms, and cer- having previously examined the
Random access to any track is tain South American countries. To- technical advantages of the various
provided by on-chip decoding of a tal sales outside the U.S., including craft. What is also important is the
five-digit address. Data is read out the four NATO partners, could run willingness of France and the U.S.
nondestructively, except while the from 1,000 to 1,500 planes.
to pick up future research and deinput terminal is enabled, in which
Representatives of the four NATO velopment costs of the aircraft.
case each input data bit replaces the countries will be in the U.S. June 24
The General Dynamics plane has
bit readout during the previous
half-clock period.
Sequential read/write operation
is achieved by including a 1-bit CCD
register between the output and input nodes as part of each recirculating 256-bit track.
Over-all chip dimensions for the
•,
8-kilobit array are 178 by 168 mils.
This works out to 3.6 mil2/bit, including 1.2 mil2/bit for peripheral
circuits, interconnections, and bonding pads. The CCD elements them- General Dynamics contender. The YF16 is one of three fighters competing for NATO buys

French and U.S. fighters

compete for NATO sales
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±-0.02% WATTMETER ACCURACY
at 50 and 60 Hz plus 0.05% accuracy
from 50 to 500 Hz even with distorted
waveforms and low power factors. The
YEW Model 2885 is the accepted standard
in AC power measurements throughout
the world.

Mod& 2885

TRUE RMS &0.1% V-A-W ACCURACY

±0.5% PRECISION PORTABLES

over awide frequency range, with distorted
waveforms and with low power factors.
For both laboratory and field application
without extraordinary set-up requirements.
The 2503 combines exceptional accuracy,
aTrue RMS capability, and ease of operation all in one extraordinary instrument.

with rugged and precise tautband meter
movements. Hundreds of models and
ranges to choose from with accuracies
traceable to N.B.S. Full one year replacement warranty, fast service and low cost
(prices start at just $95.00) combine
to make these the world's best
selling portables.

Model 2503

DECISION PONER
... from YEW, the world's largest manufacturer
of precision power and True RMS measuring
instrumentation!

YEW manufactures acomplete line of precision
power measuring instrumentation that meets
the requirements of the most demanding instrumentation application. In fact, YEW's sophisticated
APR-2 serves as anational standard in numerous
countries of the world. YEW's precision portables
are unexcelled in world-wide sales and have a
reputation for being the most reliable and economical portable instrumentation available. Check
some of our specs and we think you'll agree that
YEW puts the "precision" in power instrumentation!

YEWTEC CORPORATION
1995 Palmer Ave., Larchmont, N.Y. 10538
Telephone: 914-834-3550

YEW

Yokogewe Electric

60 Years of Measuring and Recording Instrumentation
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NOW ... you

can secure
the mathematical
background you need

for the solving of everyday
electrical and radio problems
Radiomen and electricians know that
the language and the habit of mathematics are essential to them for real
grasp of, and progress in their chosen
field. They know that mathematics is a
tool for them that they are helpless
without.
Now out of the U. S. Navy Radio
Materiel School at Anacostia Station
comes a complete home-study textbook
that is so thorough, so careful in its
explanations, so detailed in its examples that any reader "who can perform
arithmetical computations rapidly and
accurately is capable of mastering the
principles laid down in this text.

Supersonic System.
A supersonic
wave light modulating device and a
light source for illuminating the device
plus means for applying picture signals
to produce in this device atrain of moving supersonic waves modulated in
amplitude in accordance with the signals with means for forming optical and
electron images. A. H. Rosenthal, New
York. No. 2,270,232. Jan. 12, 1939.

Television and Catholic-ca.
Circuits

By

NELSON
Radio

Member,

M

Electrician,

Source of Supply
for ALL STANDARD

RADIO PARTS
ELECTRONIC

EQUIPMENT

GREATEST STOCK EVER
IN RADIO HISTORY!
CONDENSERS
•
RESISTORS
TUBES • METERS • TRANSFORMERS
SWITCHES • RELAYS • WIRE
TEST INSTRUMENTS
PLUGS • JACKS • PANELS, etc.
\\

lor

•.inilaril

WE

roniphile

Mallon

4111

nationally-advertised lenrittcl•

HAVE

A

LIMITED

SUPPLY

OF

TUBES
R.C.A.
• G.E.
•
GAMMATRON
TAYLOR • EIMAC • HYTRON
RAYTHEON
• SYLVANIA
It Is ... ite I....1We that tilt tube% >1811 II,
gently require May be right heer It, our
stork. Drop uN n line or
,,,,,
iv.
be glad lo fill all prtority onlut , 1/. Th•
”ur atoltIly.

For

IMMEDIATE SERVICE

Telephone BArclay-7-1840
()l e y, fwi „

COOKE
U.

S.

Navy

Institute of Radio Engineers

Keep these 3 points in mind
• gives you 600 illustrative
your work:
problems worked out in
detail;
• based on more than 8
years' experience teach.
• gives over 3000 Preblog mathematics to U.
lems for practice, with
S. Navy electricians and
answers so you can check
radio operators.

FREE EXAMINATION •"

McGrawalill Book Co., 330 W. 42nd St., New York
Send me Cooke's Mathematics for Electricians and
Radiomen for 10 days' examination on approval. In
10 days I will send you $4.00 plus few cents postage,
or return book postpaid.
(we Pay Postage if remittance accompanies order.)

Ideal

Ideal
for

for

Fast

FM

accurate

Transmitter

TESTING AND
MONITORING

CRYSTAL
TESTING
• Quicker visual indication of frequency
of crystal under test.
• Shows 50 kc to zero beat on either
side of zero.
• Indicates crystal activity and frequency simultaneously.
• Indicates spurious response.
• Compares MANY crystals simultaneously.
• Automatically indicates multiple crystal behavior under temperature run.

Name

Gives continuous visual indication of:
• All sidebands of transmitter, on calibrated frequency scale.
• Mid-frequency and drift.
• Percentage modulation.
• Residual amplitude modulation.
• Modulation disertion.
• Spurious responses.
Sideband Resolution adjustable 1.5 kc to 5 kc
Available in universal or specific frequency
ranges.

'Registered in U S Patent Office

Address
City and State

Write
of

Position

for

Free

Information

Bulletin

PANORAMIC RADIO CORP.
242-250 W. 55th ST., NEW YORK CITY
Phone: Circle 6-9440

Company

*

Heterodyne Spectroscopes

This book teaches you mathematics from
elementary algebra through quadratic equations, logarithms, trigonometry, plane vectors
and elementary vector algebra with direct applications to electrical and radio problems. It
teaches you how to apply this mathematical
knowledge in the solutions of radio and circuit
problems.
In other words, it gives you the
grasp of mathematics you need and then shows
you how to use your knowledge.

10 DAYS

HERE IS YOUR COMPLETE

PANORAMIC RADIO*

604 pages, 6 x 9, $4.00

▪

*

and

, Signal Producing System. In a television system, a cathode-ray imagereproducing tube having an apertured
grid with one surface of dielectric material and an opposite surface of
secondary electron-emissive material.
The surface is scanned with a signalmodulated beam to produce a charge
image on the surface, and upon the
other surface of the grid is directed an
electron stream for developing a source
of low voltage electrons of uniform
density and of a cross-sectional area
comparable to the area of the grid.
Means for physically blocking the
direct path of electrons of the stream
through the grid, whereby the density
of the electron stream through the
grid is space-modulated by the charge
image on one surface, and means for
utilizing the modulated electron stream
to produce a visible image.
R. C.
Hergenrother, Hazeltine Corp., Sept.
30, 1939. No. 2,280,191.

MATHEMATICS FOR
ELECTRICIANS
AND RADIOMEN
Chief

PURCHASING AGENTS
and ENGINEERS!

Cable: Panoramic. NewYork

Canadian
CANADA

Rep.

MARCONI

CO. LTD
Montreal. Canada

L 6-42
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Electronics review
been flying since February, and the
Northrop aircraft was to be flown
for the first time this month. Testing
on the two projects should be
wound up by next spring, and then
the U.S. Air Force is to consider the
purchase of the planes, subject to
budget approval. The selection by
the U.S. might boost sales, since it
might help to lower production
costs, provide spare-parts back up,
and furnish other support.
The U.S. has been touting the
General Dynamics and Northrop
planes on their technical superiority
over the French Mirage, which is
being called a redo of an existing
plane. The Mirage, being redesigned around a new engine, is expected to fly by the end of this year.
But the French are aggressively selling also and urging European countries to "buy Europe."
The Belgians and Dutch will
probably be the first to decide on replacement of the Starfighter, probably this fall. With strong electronics capabilities, both countries will
probably get a lion's share of the
avionics business.

Defense outlays to

Congress favors defense spending
Although there are still critical cost overruns in some military programs,
Congress doesn't appear to dislike any program very much. That is the
opinion of one knowledgeable House military-appropriations analyst.
Even the Air Force's long-controversial Airborne Warning and Control
System with its look-down radar is expected to be funded for production of
at least six planes. This represents a cut by the House of half the number
sought, but Senate tactical-air-power specialists are pushing for the full
dozen. The USAF request for $769.5 million in fiscal 1975 is for the
Boeing/Westinghouse program, the service's third largest. It is exceeded
only by the $1,076 million sought for the McDonnell Douglas F-15 fighter
and the $918.5 million requested for Minuteman missiles, improvements,
and site defense.
Although the Awacs procurement was chopped by the House, the $219.7
million for R&D has been left intact by both chambers thus far. One new
and still unresolved threat to Awacs is a recent General Accounting Office
report to Congress that its radar is vulnerable to enemy jamming with relative ease. The Air Force denies this, yet the Senate wants Schlesinger to
name a panel of "disinterested experts" to evaluate the charges.
Of two new tactical air programs for the 1980's—the Navy's VFX lightweight follow-on to the costly Grumman F-14 and the similar Air Force aircombat fighter, proposed successor to the F-15—both House and Senate
are near agreement thus far on the $30-odd million sought by USAF. The
House, however, has scrubbed the $36 million sought by the Navy. Some
Navy money could be restored later, but Congressional sentiment is growing for acommonality study to see if one plane could do both jobs.
The Army's Advanced Attack Helicopter, follow-on to the cancelled Lockheed AH -56 Cheyenne, could be in trouble. The service acknowledges that
unit costs for a buy of 472 aircraft would be $4.2 million, or close to the
$5.1 million figure for Cheyenne at the time of cancellation.

fiscal 1975 [Electronics, Feb. 21, p.
69].
The Senate, known for making
larger cuts than the lower chamber,
has until now reduced the procureThe Pentagon's fiscal 1975 spending
ment and R&D money request by
request is now nearly halfway only $1.3 billion to $21.8 billion. If
through the congressional mill, and
the House of Representatives and
the funding outlook for the counSenate decide to compromise as
try's largest spending agency and its they have in the past by splitting the
electronics programs is good for the
difference, Defense Secretary James
short term and even better for the
Schlesinger will wind up with an auyears ahead. The congressional mill
thorization approximating $22.2 bilthis year is grinding quickly and not
lion, or only $800 million less than
very fine.
he asked for.
In the two-step process, an auThis cut is only 3% compared
thorization bill fixing a spending
with reductions in prior years of 5%
ceiling is followed by an appropria- or more. DOD would be authorized
tion. The House has now passed a to spend about $2 billion more than
$22.6 billion authorization for proit got ayear ago for hardware and
curement, research, and develop- studies in the new fiscal year that
ment after its Armed Services Com- begins July 1.
mittee had cut the Department of
Reductions limited. While legislaDefense request by only $500 miltive analysts in DOD, the Congress,
lion, atiny 2% of the total. Procureand industry agree that somewhat
ment outlays represent approxibigger reductions may come in the
mately 27% of Dop's proposed
more important appropriations bills
expenditure total of $85.8 billion in
later this year, they also concur that

rise past 1975

50

these are unlikely to exceed abillion
dollars, even though they may severely impact afew individual programs with high electronics content.
The future. In anew and detailed
forecast of defense spending in fiscal 1975 and beyond, the Brookings
Institution foresees alikely need for
a supplemental defense appropriation in the coming year to counter
$1.4 billion in unanticipated inflation. It predicts that in five years,
the nation will require nearly $111
billion annually for defense to
achieve Secretary Schlesinger's goal
of a more efficient, combat-ready
force [Electronics, Feb. 21, p. 12].
The Washington-based research institution predicts that figure could
soar to as much as $142 billion if its
estimate, based on 1975 dollars, is
inflated by 5% ayear. In any event,
the Brookings Institution analysis—
"Setting National Priorities: The
1975 Budget"—forecasts that defense spending will break through
the $100 billion mark by fiscal 1978.
Schlesinger's approach to defense
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E-H MODULES FOR SYSTEMS APPLICATIONS
Building the solution to your measurement problems.
Whether you need one meas-

Among the programmable instruments E-H has

urement instrument for your

developed and field-proven for systems use are

systems application or acom-

lines of single-shot measurement modules, word

plete turnkey systems instal-

generators, digitizing, and storage modules.

lation—E-H can help. E-H has

Send for the E-H brochure that has information

more experience in building

about modules for systems applications. It will

modules for systems applications than any other instrument manufacturer.

help give you a solution to your systems applications problems.

E-H pioneered the development of modular, programmable systems elements in 1964 and began
building complete test systems in 1967.
Need a programmable pulse generator for an
in-house design system? We have eight to choose
from, and we'll help you analyze which one is best
for your application. E-H is known as the world's
leading manufacturer of pulse generators.
Looking

for

single-shot

measurement

tech-

niques? E-H opened a new era of single-shot
time measurements in 1963 with their Model 142
switching time converter. It's the solution to the
problem of making switching time measurements
in the sub-nanosecond to one microsecond region
in automatic test systems.
Our Model 153 strobing voltmeter makes voltage measurements on fast waveforms at precisely
located points in time.
Electronics/June 13, 1974

E-H

Research

Laboratories, Inc.
515-11th Street, Box 1289
Oakland, California 94604
(415) 834-3030
European subsidiary:
P.O. Box 1018, Eindhoven, The Netherlands, (040) 433704
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GERALD METALS Inc.

Leading Refiner of:
•Gold and
Platinum
Group Metals
Purchaser of:
•Precious
Metal Scrap
•Concentrates
•Solutions
•Catalysts
Supplier of:
•Bullion
•Sponge

spending and force structures is
premised on the possible need to
fight a short, intensive European
war of a few weeks, rather than the
90-day conflicts envisioned by prior
administrations. This strategy is
viewed by Brookings as leading to
"the most far-reaching changes
since 1961," when the Kennedy Administration brought in Robert S.
McNamara as Secretary of Defense
to reshape military goals and forces.
Considering probable Soviet
battle tactics in Europe, say the
Brookings Institution analysts,
Schlesinger's goals are probably all
valid: to exchange military-support
manpower for more combat units,
modernize existing weapons, and increase tactical-force stockpiles of
relatively low-cost systems, as well
as expand airlift and seapower capabilities.

Computers

DEC forms group to
market peripherals
In a major departure from its
previous strategy for marketing
small peripheral devices and some
other relatively simple products,
Digital Equipment Corp. has decided to sell this equipment in quan-

tity to all comers, as well as to buyers of its minicomputers. To this
end, its manufacturing and marketing operations for these products
have been transferred to DEC's new
Components group, which will occupy part of the former RCA computer plant in Marlboro, Mass.
Heading the new group is Andrew
Knowles, previously vice president
for small computers at DEC.
Peripherals for the large DECsystern 10 are included in the move.
The group will market the TU -60
tape-cassette drive, the RT-01 and
RT-02 remote data-entry terminals,
and a few other small peripherals, a
stripped version of the PDP-8/A
minicomputer (the new two-board
model of the venerable PDP-8 line),
its new MPS microprocessor board,
all non-core memories, and logic
products.
The newest product from the
group is a low-cost alphanumeric
cathode-ray-tube terminal, called
the VT-50 DECscope, with an optional printer for hard copy. DEC
says the VT-50 will be the lowestpriced such terminal on the market
at less than $900 in quantities of 100
without the printer.
The key offering under the new
marketing effort will be what DEC
calls "pure iron." Products will be
sold in minimum quantities of 50
right off the production line, unassembled, untested, and without inclusion at any field service, software,
or training.

Ifflffla.

MOS 1974 sales are forecast
to hit $800 million

Member:
New York Mercantile Exchange

industries, inc.
subsidiary ol GERALD METALS

INC.

13429 Alondra Boulevard
Santa Fe Springs. California 90670
Tels: (213) 921-7464

(213) 773-7922

New York Office: One Battery Park Plaza
New York. New York 10004
Tel: (212) 425-4160
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The most bullish forecast for 1974
mos sales comes from Benjamin M.
Rosen, of Coleman and Co., New
York securities firm. Rosen surveyed 13 semiconductor manufacturers and came up with a projection of $800 million, up from $482
million in 1973. The total includes
$290 million in mos-memory sales.
Rosen predicts total semiconductor
sales for the year at $2.8 billion.
He also ranks semiconductor
firms in mos sales. Rosen's pro-

jected top five for 1974 are Intel,
with an estimated $120 million;
Texas Instruments, $90 million;
American Microsystems, $87 million; Rockwell Microelectronics, $80
million, and Mostek, $60 million.
In mos-memory sales for 1974,
Rosen projects Intel as the leader
with $118 million; Mostek, $36 million; American Microsystems, $26
million; National Semiconductor,
$20 million, and Advanced Memory
Systems, $12 million.
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BURROUGHS
DISPLAYS
CA =AK 111
Burroughs gas discharge display panels are designed to stand up under
the toughest operating conditions of shock, vibration,, humidity, and
temperature extremes ranging from —40° to over +185°F. Burroughs
display panels are capable of withstanding the real-world conditions so
often encountered in automotive, aircraft, instrumentation, consumer,
and industrial applications.
SELF-SCAN®, PANAPLEX®, and SELF-SCAN BAR GRAPH displays i
have no moving parts, no internal welds, and require a minimum of
external connections (only 8connections for adual SELF-SCAN BAR
GRAPH, 16 connections for a 16- or 32-character SELF-SCAN display, and 17 connections for a
full 9-digit PANAPLEX display). Gas-discharge technology has
proven long life through years of rugged use.
These bright, sharp, clear, high-contrast displays are apleasing
neon-orange color, making them acomfortable display to read,
even for extended periods of time.
SELF-SCAN display panels are the ideal man-machine links for
displaying 16 to 256 alphanumeric characters for information
display systems.
PANAPLEX display panels are for 4 to 16 numeric character
applications, and can include arithmetic symbols and alphanumeric characters for systems requiring
constant or intermittent display of data, such as calculators, clocks, and recording instruments.
SELF-SCAN BAR GRAPH analog displays present information in analog form with digital accuracy
for the measurement and display of
speed, torque, temperature, pressure,
force, acceleration, and other control
or information parameters.
For complete technical details
SELF-SCAN, PANAPLEX, and BAR
and' applications engineering
GRAPH display components are atrecommendations, write or call
tractive, easy to read, compact, versaBurroughs Corporation, Electile, and are ideally suited to the new
tronic Components Division,
generation of information display
P.O. Box 1226, Plainfield, N.J.
requirements.
07061 or call (201) 757-3400 or
(714)835-7335 in California.

Burroughs
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News update

Go slower and make it simpler. This is the essence
of the guidelines delivered by the director of Defense Research & Engineering earlier this year to
Army's SAM-D program and its prime contractors,
Raytheon Co. and Martin-Marietta. The policy follows a stinging criticism last year of the air-defense-missile system's rising costs and complex
technology [July 19, 1973, p. 74]. Since the review
by the General Accounting Office, economic
watchdog for the Congress, SAM-D has been
slowed, even though its R&D funds are about unchanged from Pentagon requests. Budgeted at
$194.4 million for fiscal 1974, which ends June 30,
the project is expected to get about $100 million of
the $111.2 million sought by the military for fiscal
1975. How much the program is altered and how
quickly it resumes speed on its new course are to
be determined by the Defense Systems Acquisition
Review Council.
Remember Viatron Computer
Systems Corp. and its $40 terminal? The bankrupt
Burlington, Mass., manufacturer, which bet heavily
on mos at a time when the technology was not yet
mature [Oct. 14, 1968, p. 193], is still having financial problems. The latest turn of bad fortune came
when Viatron's Chapter 10 bankruptcy trustee said
he couldn't sell the company as a going concern
after bids were sought in February. Proceeds of the
sale were to be used to pay off Viatron's creditors,
whose claims come close to $20 million—$15 million of that in convertible subordinated debentures.
At the same time, a group of debenture holders
presented their own reorganization plan in a Boston Federal court. The plan provides for nearly all
creditors to receive anew issue of Viatron common
stock as payment. "Priority" creditors—including
the Government—would receive cash payments;
"nonpriority" creditors—including the debenture
holders—would receive one share of a new common stock at 1 cent par value for each $10 of
indebtedness.
"Installed and growing" is the way
U.S. Customs Service officials describe the antismuggling computer network it calls TECS—for
Treasury enforcement communications system
[July 21, 1973, p. 36]. Now more than 400 terminals, made up of visual displays for baggage inspection at U.S. international airports and automatic send/receive teleprinters at U.S. entry points
along the Canadian and Mexican borders, have
been installed. They're linked by telephone lines to
the TECS duplexed Burroughs 5500 computers at
the Customs data-processing operation at San
Diego, Calif.

Two years ago, semiconductor
makers were digging in for the first laps of the great
bipolar RAM race [July 3, 1972, p. 65]. There were
almost as many processes designed to pack as
many bits as possible on the smallest possible chip
as there were contending manufacturers. However,
there were two basic ways to handle the 1,024-bit
TrL devices: oxide-isolation and the standard process. Of the companies announcing oxide-isolated
devices, only Fairchild, with its lsoplanar technique, appears to be shipping in volume [Feb. 21,
p. 114]— in fact, says the company, the 1,024-bit
bipolar RAM is one of its best sellers. Another oxide-isolation version called V-ate, was announced
by Raytheon. That company will say only that its
process and run rates are the same as they were a
year ago—but industry observers hint that Raytheon is experiencing problems with its V-ate
process.
With the People's Republic of China now
displaying a distinct coolness to almost anything
American, last year's cautious assessment by the
Electronic Industries Association's John Sodolski
that new electronics trade with the Chinese would
develop slowly seems to be borne out [July 5,
1973, p. 73]. Sources at the State Department
acknowledge that the potential for trade in
technology has not blossomed as they had hoped
following President Nixon's historic visit to Peking.
But, as the EIA staff vice-president observed after
his mission last year to Kwangchow and the
Canton Trade Fair, the Chinese, renowned for their
patience, seemed even then to be in no great hurry
to acquire American hardware, despite their
potentially vast market.
The
big,
fast
ECL
computers developed by Gene Amdahl's Amdahl
Corp. [March 29, 1973, p. 51] will be produced
solely by Fujitsu Ltd. in Japan. The company has
been one of the financial backers of Amdahl.
Deliveries are expected to start in 1976. However,
Fujitsu doesn't plan to sell any of the machines in
Japan, because they will compete with Fujitsu's
own (jointly with Hitachi Ltd.) top-of-the-line
computer— roughly three times the speed of IBM's
System 370/168. Meanwhile, in Sunnyvale, Calif.,
Amdahl maintains that a small number of
computers will be produced domestically, as will
parts that don't involve excessive labor or
inventory cost. Fujitsu has already committed $6
million to Amdahl, and may chip in as much as $7
million more. Amdahl's other angel is Heizer Corp.
of Chicago, whose share is roughly the same size
as Fujitsu's.
—Howard Wolff

Intended to bring Electronics readers up to date on news stories of the past months.
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Here's adisplay
breakthru
New
plug-in
display
modules
from Beckman
...buy the numbers
—

3 digit module

Easy to use
Ready for operation

horizontally stackable

to any length

In readability ...size ...and reliability — Beckman
Displays lead the way. Now, Beckman pioneers with a
brilliant new line of "plug-in" display modules designed
for both high and low volume applications. And, top
convenience.

2 digit module

need to do is apply voltage and BCD input. And you can
get the complete 2 digit unit, without counter, for only
$19.50 per digit in single unit quantity. If you order 100
the price is only $14.25 per digit.

Circuitry is built in. All you do is apply BCD and voltage

Beckman designed these modules to save you circuit
design headaches and assembly time. Whether you use

inputs: the modules are ready to use. They feature the
big 1
2 "Beckman Displays that have an even centerline
/

just a few displays or a million, you owe it to yourself
to find out more about these neat little black boxes.

spacing of 0.531". The solid characters are visible at

Get the whole story today. Contact your local Beckman
representative or stocking distributor.

angles up to 130° in bright sunlight ... easily readable
up to 40 feet. Color? The same distinctive orange
featured in all Beckman Displays (Red is available with
filters).
The basic Beckman SM-850 Series modules include the
display, a monolithic decoder/driver and a latch. A
companion series even includes acounter. All you really

Beckman°

INSTRUMENTS, INC.

INFORMATION DISPLAYS OPERATIONS
Formerly Sperry Information Displays
P 0 Box 3579. Scottsdale, Arizona 85257 Telephone (602) 947-8371.

There's more eye appeal in Beckman Displays!
FOR THE NAME OF YOUR BECKMAN DISPLAYS DISTRIBUTOR OR SALES OFFICE

CALL TOLL-FREE 800-645-9200
(IN N.Y. STATE, CALL COLLECT, 516-294-0990)
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CENTRALAB
Electronics Division
GLOBE-UNION

INC.

5757 NORTH GREEN BAY AVENUE

OMPONENTS

MILWAUKEE, WISCONSIN 53201

When Circuit designs shrink,
EMI/RFI problems look bigger
USCC/Centralab's
monolithic ceramic filters
have evolved in phase with
solid state technology and
use of ever higher
frequencies.

MSI and LSI technology have
been shrinking the world of electronic instrumentation, test equipment, systems and computers —
enabling (and dictating) the use
of higher, faster frequencies/
speeds. With active circuit elements in increasingly intimate relationship, electromagnetic and
electric fields are straying into
unwanted places; sharp filtering
has to be an important design
consideration.
U.S. Capacitor Corporation,
the worlds leading innovator of
monolithic ceramic capacitors and
filters, has tracked circuit speed
developments with one set of filter
parameters in mind: improved
attenuation at increasingly higher
frequencies, in state of the art
sizes and at affordable prices. Ceramic Filter evolution has been
accelerated at USCC/Centralab.
We've made it happen by basic
research in dielectric materials
and production-engineering of
new manufacturing techniques.
Today's products of this evolution are CERAMOLITHIC®
Circle 56 on reader service card

Above is USCC's smallest filter product — the 9900 series
feed-thru pictured over larger more costly conventional types.

subminiature EMI/RFI filters
like our 3112 — widely used in
portable communications and in
microwave applications. Or our
9900 series feed-thru's giving better than 70 db at lOGHz in only
a .110" x.156" diameter case size
— for use in medical electronics
and CATV.
Where does filter evolution lead
tomorrow? In these pages, in the
next couple of months, USCC is
going to introduce a whole new
concept in ceramic filters — with
reliability and pricing in mind.

Meanwhile, our new 1974 filter
catalog may be useful. Write for
one or call Don Thommen direct,
(213) 843-4222 to discuss your
filter applications.
At USCC Centralab, the filter
evolution is tracking your design
requirements; EMI/RFI problems just won't look very big.

USCC/Centralab

do,

2151 North Lincoln Street • Burbank. California 91504
(213) B43-4222 • TWX: 910-49E1-2222
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Pushbutton
line switch.

Model 1

I I

Model 8

(Vertical)
Model 9
(Horizontal)

Model 6
Actual size

Miniature pots
at amini-price.

Mounts in any
station.

Centralab gives you more to
choose from in miniature
potentiometers. Take the 1/
5
watt, 45/64"dia. Model 9 for
example. Typical pricing, in
production quantities of 1000,
is 340. That's economy because you also get:
life in excess of
25,000 cycles.

• Rotational

With Centralab pushbutton
switches you can have a line
switch that's the same size as
a standard six pole module
and is interchangeable with
other modules in an assembly.
For push-ON, push-OFF operation ... rated 5 amp/125
VAC (CSA).
Other pushbutton switch
features include:
•10, 12.5, 15, 17.5 and 20 mm
spacing options.

• Epoxy sealed terminals.
• Interlock/lockout variations.
• 25 button styles and 18 colors.

• Choice of mountings — perpendicular or parallel plug-in.
• Resistance Range-100 ohms
to 10 megohms.
• Adjustability — Knob edge or
screwdriver slot.
• Tolerance — -± 20%
For quantities under 250 contact your
local Centralab Distributor.

Three other miniature potentiometers in the Centralab
line of standard controls are:
• Model 1— %" dia. 1/s watt
(Available with switch)
• Model 6— /
2 " dia. 1/10 watt
1
(Available with switch)
• Model 8— 9/32" dia. 1/10

watt

Write Centralab for
Bulletin 1550.
•Isostat

licensed
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Get complete specifications on all four. Write
Centralab for Bulletin No.
EP2184.
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Two thick film
hybrid systems.
PEC and MEC.
Centralab offers the flexibility to design and fabricate
thick film modules to fit virtually any application and
cost parameter.
Low-cost silver/carbon or
systems for consumer applications:
•Resistor Range

10 ohms to 10 megohms

•Resistor Tolerance.. ±10% preferred minimum
•Ratio Matching

±5% minimum

•Capacitor Types

Ceramic and tantalum

•Active Devices

Diodes, transistors &IC's

•Operating Temp. Range.... -55 Cto +85 -C
Noble metal/cermet or MEC
systems for commercial and in-

dustrial uses:
•Resistor Range
•Resistor Tolerance

3ohms to 3megohms
±.5% minimum

•Ratio Matching

±1% minimum

•Capacitor Types

Ceramic and tantalum

•Active Devices

Diodes, transistors &IC's

•Operating Temp. Range... —55° Cto +190° C
For Bulletin

1547 write

A.R.Wartchow, Manager,
Electroceramic Marketing.
Outside U.S.A. contact
J. H. Meunier, Manager,
International Sales.
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YOU HUM THE TUNE,
EXAR PLL WILL SING IT

We have the broadest chorus line of Phase Lock Loop
circuits available today. Take a brief look at our everexpanding PLL line:
The XR-210 is designed for FSK Modulation and Demodulation and features a self-contained output logic
driver, compatible with RS-232C requirements.
Use the XR-215 for FM or FSK demodulation, frequency
synthesis and filter tracking. It has a 5V to 26V supply
range and 0.5 Hz to 35 MHz frequency bandwidth. Whatsmore, it's bipolar logic compatible.
The XR-S200 is a do-it-yourself building block. With
this you design your own PLL circuits by selecting external connections and components. You get instant pro-

totypes with minimum fuss and costs.
Moving right along ... the XR-567 PLL is designed for
tone and frequency decoding. It has a bandwidth adjustable from 0 to 14%, sinks up to 100 mA of load current
and has a logic compatible output. Our dual version, the
XR-2567, is a real hummer with even better temperature
tracking and matching characteristics. Power supply rejection is improved by an order of magnitude over the
single version. The dual outputs can switch up to 100 mA
at 26 volts.
All together now. We would like to send you the complete musical score on our PLL products. Our data sheets
are good and they're filled with applications data. Write
now, write.

EXAR SPEAKS YOUR LANGUAGE
74.
EXAR INTEGRATED SYSTEMS
A Subsidiary of R-ohm Corporation

16931 Milliken Ave., Irvine, CA. 92705

(714) 546-8780

TWX 910-595-1721

EXAR SALES REPRESENTATIVES Alabama, Georgia, Mississippi, North Carolina, South Carolina and Tennessee: K 8, E Associates, Kennesaw, Georgia (404) 974-4264
Arkansas, Louisiana, Oklahoma and
:Evans-McDowell. Dallas. Texas (214) 238-7157 California: De Angelo, Rothman and Co., Culver City (213) 398-6239, Logan
Sales Co.. Redwood City (415) 369-6726 Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island and Vermont: Com-Sale. Waltham. Massachusetts (617)
890-0011. Meriden, Conn. (203) 634-0179 Indiana, Kentucky and Ohio: McFadden Sales, Columbus, Ohio (614) 221-3363 Idaho, Oregon and Washington: SD •R'
Products & Sales, Bellevue, Washington (206) 747-9424 Illinois and Wisconsin: Mar-Con Associates. Inc. Skokie, Illinois (312) 675-6450 Maryland, Virginia and
Washington, D.C.: Rep-Iron, Inc., Silver Spring, Maryland (301) 593-4844 New Jersey (South) and Pennsylvania: Harry Nash Associates, Willow Grove, Pennsylvania
(215) 657-2213 New Jersey (North) and New York: MOS Associates. Floral Park, New York (516) 694-5923 Canada: Harvard Electronic Sales. Laval. Quebec (514) 681-1400
EXAR DISTRIBUTORS California: EEP Corporation. Culver City (213) 838-1912, Intermark Electronics, San Carlos (415) 592-1641, San Diego (714) 279-5200. Santa Ana
(714) 540-1322 Colorado: Intermark Electronics, Denver (303) 936-8284 Indiana: Graham Electronics, Indianapolis (317) 634-8202 Massachusetts: Gerber Electronics,
Dedham (617) 329-2400 Washington: Intermark Electronics, Seattle (206) 767-3160
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Washington newsletter
Sea tests planned
for laser weapon
against missiles

Saving claimed for
electronic switch
at ECC hearings

Addenda

Electronlcs/June 13, 1974

In an apparent effort to develop aship defense against attacks by such
low-flying cruise missiles as the Soviet Styx, the U.S. Navy plans to
take ahigh-energy laser weapon to sea in fiscal 1975 for development
testing. Some details of the classified R&D program were disclosed in
heavily censored Navy budget testimony published late last month by
the House Armed Services Committee. Assistant Navy Secretary for
R&D David S. Potter and Navy R&D boss Vice Admiral W. J. Moran indicated some details in their testimony, however. including plans to test
the laser aboard a10,000-ton utility vessel.
The requirement for ocean-testing, rather than in alaboratory simulator, was justified by a variety of reasons. These include the need to
accurately determine the effects of shipboard motion, as well as the
high humidity, dense atmosphere, and other weather conditions "right
on the surface of the sea" that could produce "thermal blooming ...
all sorts of things that could distort the path" and break up the laser
beam, Potter explained. Industry sources estimate program cost to be
about $20 million in 1975. Most will go for ship operations if the project
is approved in upcoming appropriations.

Federal Communications Commission hearings on Phase II of its AT&T
investigation covering the company's performance are expected to continue into mid-July, say commission sources. Examination before Administrative Law Judge David Kraushaar is proceeding at aslow pace.
The phone company seems to have successfully rebutted FCC trial-staff
claims in the latest hearings that Bell acted with undue haste and incurred unnecessary expense by pushing ahead with installation of its
electronic switching systems (Ess) in central offices without performing
extensive field trials first.
AT&T Long Lines president Richard Hough claimed that installations
of ESS hardware, developed at acost of $400 million, are already producing direct annual savings of some $220 million through automation of
telephone traffic. Moreover, Hough cited uncounted indirect economies from the elimination of construction costs that would have been
incurred in building new space for the larger and older No. 5crossbar
equipment that ESS is replacing.
FCC staff criticisms were developed "without standards or guideposts"
and offered only ex post facto, observed Judge Kraushaar. No denial of
AT&T's development costs as part of its rate base is expected.

General Electric Co., engine supplier for the USAF B-1 bomber now
being built at Rockwell International Inc., is disheartened by DOD's acknowledged $1.7 billion overrun in the first R&D models: GE planners
are forecasting fewer B-1 engine sales than the 244 planes the service
says it wants to buy, even though the first B-1 flight has now slipped to
late fall and the plane is still overweight. ...DOD's cost estimates say
inflation in the last half of 1973 was responsible for $2.5 billion of a$7
billion increase in 55 key weapons systems that pushed their total price
up 5.5% to $134.2 billion. Of 15 weapons individually identified in
DOD's list of six-months' cost increases, the Army's SAM-D air-defense
missile being developed by Raytheon Co. showed the biggest inflationary gain—more than double—to $417 million.
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AUDAX
'RELAYED-FLUX"
Microdytte
The standard by Whirls Others
Are -fudged and Valued"

JUST as ability to

reach high "C" does
not mean a quality voice,—so wide
range by itself, in a pickup, does not
mean quality performance.
It is the
all-important factor of "VIBRATORYMOMENTUM" that determines quality.
Not only does V-M control quality, but
is also a serious factor in record wear.
Needle pressure, needle impedance,
etc., are comparatively secondary.

Synchronizing-Signal System. In a
synchronizing-signal separating apparatus energized by a composite signal
including line-synchronizing and fieldsynchronizing pulses for each fieldunderlap interval of the same polarity
as, by having a greater duration than
the line-synchronizing pulses, an integrating circuit responsive to a predetermined one of the field-synchronizing
pulses of each field-underlap interval
and unresponsive to the line-synchronizing pulses means for deriving a sensitizing signal initiating at the trailing
edge of each predetermined fieldsynchronizing
pulses,
plus
means
responsive jointly to the sensitizing
signal and to the field-synchronizing
pulse for deriving a control signal. J.
C. Wilson, Hazeltine Corp., July 13,
1940. No. 2,280,181.

WITH

OUR

COMPLIMENTS

A copy of "PICKUP FACTS" is yours
for the asking. It answers many questions concerning record reproduction.

Oscillator Drift Compensation.
In
combination with a resonant circuit
varying in frequency by virtue of
temperature effect on the circuit reactance and an electron tube having a
cathode and two cold electrodes, an
alternating voltage is applied across
the circuit between the cathode and one
electrode and a phase shifter connected
with the other cold electrode develops

HIGH FIDELITY CUTTER,:
Lint to $150.00

If your dealer is unable to
supply the illierodane you
grant, you may order direct
from as.

AUDAK COMPANY
500 Fifth Avenue

New York City

[In Chicago, 'phone: Webster 48401

"Creators of High

Grade Electrical

and Acoustical Apparatus since 1915."
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from this voltage a second voltage in
phase quadrature with the first. The
phase shifter includes a reactive element
has a temperature coefficient of predetermined signal so related to the mutual
conductance of the tube that a reactive
effect is produced between one electrode and cathode which has a temperature coefficient compensating frequency variation. C. N. Kimball, RCA.
No. 2,280,527, Sept. 7, 1940.

Pickup List Prices

$14.50 to $198.00

Scanning System.
A cathode-ray
beam scans a picture field, means for
deflecting the beam in two directions,
a high frequency oscillator supplying
one of the deflecting elements, a low
frequency oscillator supplying the other
of the deflecting elements, said oscil-

Generator.
System for producing
deflection voltage variations for a magnetically deflected cathode-ray beam
having saw-tooth wave characteristics.
E. L. C. White, E&MI, Ltd., May 15,
1940. No. 2,280,990.

CO.O.U.S

The sharp clean-cut facsimile performance of MICRODYNE—regardless of
climatic conditions—is a marvel to all
who have put it to the only test that
really counts ...the EAR test
All
this bears out the contention of leading
scientists that only the INDUCTOR
PRINCIPLE makes possible high quality
results—and that means MICRODYNE.

Electron Device. An electrical condenser comprising conducting elements
separated by an insulating gap, and an
electron beam normally separated from
contact with the gap and at times
moving the beam to such a position as
to render the gap conductive. V. K.
Zworykin, WE&M Co., Nov. 26, 1938.
No. 2,280,877.

Mix with

lators having commensurable frequencies, means for interlocking the frequencies, with an additional oscillator
operating at a frequency lower than
the said low frequency oscillator connected to the output of the low frequency oscillator. P. T. Farnsworth,
1934. No. 2,280,572.
Negative Transconductance Device.
Two stages having a common source of
anode voltage, control means connected
to the grid of the first stage, and a
direct connection from the grid of the
second stage to a junction between the
load resistor and the source of voltage.
W. B. Roberts, RCA, Dec. 20, 1939. No.
2,280,987.
Response Adjustment. A multi-section filter having a rising frequency
response characteristic, and a load circuit having a response characteristic
complementary to the filter response
connected intermediate to the ends of
the filter. D. E. Foster, RCA, June 29,
1940. No. 2,280,695.

REMLER silver Tap
ATTENUATORS

Enjoy the feel of self-cleaning pure silver on silver, ball
bearings front and rear, precision machined in every detail. Its smooth. And those
are the factors that make
th. REMLER silver attenu&tor QUIET—so quiet you
can operate it in a low-level
circuit in perfect ease and
comfort. Standard impedances. Special values to
order.

Silver Contact Points
Ball-Bearino Rotor Shaft
Clock Sprins Pistai Connection

Silver

Tipped Contact Ann

Write for full details.

REMLER COMPANY. Ltd. • 19th at Bryant • SAN FRANCISCO
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Washington commentary
How industry views TV-set fires
Reports of an increasing number offires in television receivers caused the Consumer Product
Safety Commission to put TV near the top of its
priority list and schedule testimony on the issue
late this spring. Manufacturers sought to rebut
some of the reports with an analysis prepared by
the Electronic Industries Association's Consumer
Electronics Group. The industry position has
some interesting points, so here are some excerpts from that report by ElAiCEG's special
counsel, J. Edward Day.
—Ray Connolly
There are approximately 117 million TV receivers in use in the United States at the
present time. Of these, approximately 64.5 million are black and white and approximately
52.6 million are color. Statistics on numbers of
fire or shock incidents claimed to be attributable to Tv receivers [88 per million 1970-71
models sold, of which EIA verified 40; 56 per
million 1971-72 models sold, of which EIA verified 26; 44 per million 1972-73 models sold, of
which EIA verified 20] must be placed in context by relating them to total sets in use: 110
million in 1972; 100 million in 1971; 92 million
in 1970. The number of color sets in use was
only 10 million in 1966 and in 1972 was up to
45.4 million.
We do not claim that we have reached perfection. We have been ready ever since this
commission was appointed to sit down and discuss any ideas this commission might have to
still further improve television safety. We have
never needed repeated waves of scare publicity
and sensationalizing of this complex problem
to make our industry concerned and active
about safety on apriority basis.
The events chain
When this commission issued its priority list
last summer, Tv receivers were well down the
line and were not scheduled for early action.
Then, two things happened: First, several fires
took place, by coincidence all in northern New
Jersey, where it was claimed that the source of
the fire was aTV receiver. These tragic incidents
gave rise to extensive and frequently repeated
waves of publicity. The first of these fires took
place in New Jersey Jan. 1, 1973. Here is what
the report of this commission's staff said about
that fire: "We established the exact identity of
the set (it was not an 'instant-on' type); however, we were unable to determine the repair
history or to prove that this TV set started the
fire."
The second thing that happened in our situation was that, pursuant to the (Consumer
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Product Safety) Act, various companies began
filing with the commission reports of potential
defects in particular models. In many of these
cases, as aresult of having time for more thorough investigation after the report was filed,
the actual number of potentially defective sets
turned out to be much lower than the larger
number originally reported.
As a result of these developments, the commission put TV near the top of its priority list.
The statistics
We realize the commission is still new and is
still in the process of developing and improving
its statistical and investigatory methods.
For example, in the Federal Register [hearing] notice you include a list of "17 consumer
complaint letters on Tv-related accidents." In
one of the so-called "accidents," identified as
happening in San Jose, Calif., all that happened was that aman from San Jose wrote to
the Federal Communications Commission, said
that he had seen an ad for aiv-tube tester, and
questioned whether such atester was safe.
As another example, the notice refers to a
survey of Tv-related fire reports by your field
offices. We visited one of these offices to see
how the survey was made. We found that in not
even one of the cases reported by this particular
field office could your investigators locate any
information at all to indicate the TV set was the
cause of the fire. The local fire department reports had merely said a fire "began near the
TV," but said nothing as to the cause of the fire.
But in the commission's notice this was escalated into a"Tv-related fire."
In the notice you refer to data on what is labeled "Tv-related accidents" collected through
your National Electronic Injury Surveillance
System. In the case of one of these incidents,
here is what the commission's staff report
shows: "Victim had placed a kitchen knife on
top of TV set and cut his right arm on the knife
while adjusting the antenna."
But aside from such questions about the statistics, the really important thing is to realize
that in considering TV safety we are dealing
with adynamic, evolving technology. It is not a
situation where absolute perfection can be easily and immediately achieved.
We have never objected to having aFederal
mandatory standard for Tv receivers. We have
urged and do urge that procedures for formulating such astandard be started without delay.
We also urge that such standard include uncomplicated procedures for revision to recognize the fact that achieving maximum safety for
acomplex product is not astatic process.
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SlYs ATE sys4ein
saves you $75,000/year*
But the
best reason for
buying it is
-.S1)11 11

What's MUSDBASIC? It's the only ATE software system in
existence that allows you to write and de-bug programs while
performing actual testing of PC boards and instruments. We
call it Multi-User S-D BASIC. It's an English test language that
took two years to perfect.
The beauty of all this is that only one 3600 series CATSystem
is needed to write programs and test simultaneously. That's
because S-D's multi-user BASIC provides two terminals for
time-sharing the entire system, including the instruments.
Also, up to 6 more terminals can be added with this timesharing feature.
It's no secret that many ATE systems take a
year to put into operation because programs
can't be written while testing goes on. Who
wants to write programs at night or on weekends?
State-of-the-art S-D CATSystems feature offthe-shelf test instruments and the powerful
PDP-11 computer for field-proven reliability.
Every CATSystem has a wide bandwidth input adaptor system with quick, easy disconnect—and with zero force.
In fact, you'll save more than the $75,000 we
propose. The $7-5,000 is just the amount you
save on a CATSystem without MUSDBASIC!
For full details on CATSystems, contact your
Scientific Devices office or Bob LaPointe at
S-D, 10 Systron Drive, Concord, CA 94518.
Phone (415) 676-5000. In Europe; Munich, W.

HE PROGRAMS WHILE SHE TESTS. ONLY WITH CATSystems.

SYSTRDN

Germany; Leamington Spa, U.K.; Paris (Le
Port Marly) France. Australia: Melbourne.
*Based on manual vs. CATS testing of 60.000 PC boards
(200 types). Manual testing costs $99,800. CATS $25,000.
Price of CATSystem used in this study (yours for the
asking) $97,500.
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Electronics international
SignIficant developments in technology and business

SGS-Ates packs 20 watts
into IC audio amplifier
With the ease of a soprano trilling
up the scale towards high C at Milan's famed La Scala opera house,
Italy's leading performer in semiconductors—sGs-Ates—keeps
running up the power ratings for its
audio integrated circuits.
sus-Ates' latest audio ic package—which is, as far as the company's market watchers know, the
power pacesetter at the moment—
puts out 20 watts typically, with supply voltages of ±
-17 volts and aload
of 4 ohms. And it's not just raw
power. At the 20-w output, harmonic distortion is only 1%. At 10
w, the distortion drops to 0.1%.
"We are trying to push power levels for low-cost hi-fi phonographs
up from 5w to between 10 and 15
w," says Raimondo Paletto, the
company's technical director. SGSAtes has set a quantity price of $3
for the new package, designated the
TDA 2020, and Paletto expects it
will help open anew market—quality sound at 10 w or so from unit
audio sets with manufacturers' price
around $100. The company has
started pilot production of the IC
and figures to get into full-scale production during the second half of
1975. Later, there'll be an industrial
version, the LO 68, for such applications as small-motor drives.
To reach high ic power, sGs-Ates
parlayed its plastic packaging expertise with aslick layout for elements
on the chip. Crucial to the package
concept is the technique used to solder the chip-100 by 70 mils—directly onto a copper-slug heat sink
running the length of the package.
Paletto won't say what the composition of the solder is. But at the
late-May Internepcon/Europa
meeting in Brussels, the company's
top packaging development man,
Walter Fumagalli, said that goldbased solder preforms pointed the
way to a "two-fold improvement"
on the number of on/off thermal
cycles that plastic packages for 20 w
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or even 50 watts could withstand.
Other key considerations for the
package are the copper for the lead
frame and the encapsulating resin.
It must have thermal expansion as
close as possible to that of the chipto-frame wire connections, withstand temperature to 150°C, and
shrink enough when cured to leave
the heat-sink slug's surface slightly

above the rest of the package.
It's the package, then, that let
sGs-Ates boost power to a guaranteed rating of 15 w, with 20 w typical. The hi-fi-quality distortion characteristics, though, come from the
chip layout— largely the work of
Bruno Murari, head of linear ic design for the development department at sos-Ates.

Great Britain

BBC experiments with
digital TV recording
The British Broadcasting Corp. is
experimenting with digitizing another link in television broadcasting
in what may become the digital revolution of the medium. Having
recently developed its own analogto-digital converter for video waveforms [Electronics, Jan. 24, p.531, the
BBC now is developing a digital
color-Tv recorder to store program
material on magnetic tape. Results
are very good, but the big problems
are determining how much digital
data need be stored and storing it so
that it requires the minimum
amount of magnetic tape—all economically and without impairing
picture quality.
However, even if these problems
can't be solved satisfactorily the
recorder experiment will have its
benefits. BBC engineers will be able
to apply the signal and information
processing techniques they develop
to eventual optical storage techniques, should these laser and holographic approaches prove competitive with analog tape storage
and overtake the development of
digital tape storage. And, it should
lead to improved error detection
and correction.
Among the advantages of digital
recording are the use of reliable and

rugged machines that are self-monitoring, says A.H. Jones, head of the
storage and recording section of the
BBC's research department, Kingswood Warren, Surrey. Also the technique would facilitate copying of
programs, aid in program editing,
and make for better archival storage.
The digital recorder uses a standard instrumentation tape transport
in sampling up to 13 million times
per second, using eight-bit words to
describe each signal sample while
recording 16,000 bit per inch along
each of 42 tracks on 1-inch tape.
Backing up the transport is some sophisticated circuitry. Each parallel
track has its own printed-circuit
board to process its signal. Each 7by-10-in. board carries 49 integrated
circuits and six shift registers. The
high sampling rate is necessary because of the UK's 5.5-megahertz
bandwidth.
For comparison, it would take
400 compatible IBM tape decks to
handle the machine's data rate, explains Alan Bellis, who designed the
recorder. The recorder may be
locked to an external clock, with
automatic timing and slew correction. And, most of the disturbances
caused by tape dropouts are de-
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tected and concealed by processing
circuitry.
In a sense, the recorder is two in
one because it can replay the signal
and then record back again on the
same tape a little further on, Jones
says, instead of playing from one
recorder to another. However, "if
something happens in between,
you're lost, as you wouldn't have the
master tape," he adds.
To achieve high-grade TV recording, the machine uses four times as
much tape as an analog system,
Jones explains. The big question is
whether the digital packing densities can be brought down to where
they're competitive with analog.
Some improvements can be expected from manufacturers of heads
and tapes, but "they may not be
good enough," he says.
Another approach is to reduce the
data rate in the signal, Jones explains. "We're trying to look for re-

dundancy in the signal itself." This
way, a two-to-one reduction is conceivable, Jones estimates.
EJ

ics, Electronics International, Dec.
6, 1973]. The display panel is 0.25inch thick and measures 7 in. diagonally. The front and rear sections
of the panel are glass plates, and the
Japan
inside surface of the front plate is
coated with 60,000 phosphor elements.
The color prototype has a peak
luminance of 5foot-lamberts, a20:1
contrast ratio, and 48 digitized brightness levels, while moJapan's Sony Corp. has developed a nochrome sets thus far developed
prototype fiat-screen color television
have a peak luminance of 25 footset using gas-discharge matrix panlamberts, a contrast ratio of 40:1,
els operating on direct current.
and 32 brightness levels.
When research is completed, the
Yoshibumi Amano, who is headcompany envisions wall-hung 40ing the research, says that a number
inch TV receivers incorporating cirof approaches have been taken by
cuitry that is simple enough to keep
various firms to develop flat panel
production costs below current levdisplays, with most of them employels.
ing ac or dc plasma panels. Sony deThe color prototype was develcided on a dc gas-discharge panel
oped after Sony succeeded in buildbecause, among other reasons, of
ing two monochrome sets [Electronthe simplicity of the driving circuitry, ease in fabricating large-area
displays, and development of a full
Around the world
color display through the use of
phosphors.
System speeds telephone ordering of medicine
The two glass plates of the display
Although the average German pharmacy has up to 25,000 drugs and mediare separated with barrier ribs,
cines on hand, it still must order specific articles from pharmaceutical
which are formed by means of silkwho salers. And all too often clerks make mistakes in noting down the
screen
printing techniques. The ribs,
complex terms of medicines, or misunderstandings occur when ordering
which provide a barrier to prevent
drugs, especially those that have similar sounding names, over the telecrosstalk that could be caused by
phone. Now, equipment that the irr subsidiary Standard Elektrik Lorenz AG
the diffusion of electrons and metasis offering pharmacists may ease those headaches. Tied to the telephone
network, the equipment transmits the article's designation, the amount
table ions, are made of a black diwanted and the pharmacist's address in coded form to the wholesaler.
electric material, in order to help inThere, the information is punched out either on tape or cards, put into a
crease contrast. The 282 anodes and
computer for processing and used to prepare the shipment to the retailer.
barrier electrodes on the front panel
The information originating at the retailer is contained on small punched
are made by vacuum evaporation,
cards that are inserted into the equipment. Information is transmitted, over
followed by photo etching. The 212
regular telephone links, by a "two times one-out-of-four" code at 20 charcathodes
on the base panel are
acters per second. The equipment, an information terminal no larger than a
made by silk-screen printing and
normal slide projector, was developed at SECS private communications and
electroplating. The space between
data systems group in Stuttgart. The key unit in SECS approach is the KKL
the glass plates is filled with a gas
300 terminal, a card reader available as a non-automatic type at roughly
$1,130 or as an automatic version that costs about $130 more. The terminal
mixture, predominant components
connects to the telephone network via a modem, which rents from the Gerof which are argon and mercury for
man post office for $10.50 amonth.
the color display. Spacing of the two
The ordering process is relatively simple and largely automated. Asglass plates is 0.1 millimeter.
signed to each article and package size are two small, differently colored
Display elements are 0.2 by 0.4
punch cards, a yellow and a white one, for example. These item cards are
mm, and have a 0.5-mm center-tokept with the stock of a particular article, the yellow card behind the white
center separation. There are, in all,
one. When the supply runs low, the clerk takes out the white card and puts
94 color trio stripes and 20,000
it into the card reader's cassette. The yellow card alerts other clerks that
stripe elements in the prototype
the article is being ordered. The cards measure 1 by 2 inches and are 0.4
model. Circuitry volume is about
millimeter thick. Their punched-hole codes identify the article, its form, and
the weight or amount per package. Up to 180 cards can be inserted into the
twice as large as the monochrome
cassette, which is about 10 in. in diameter and similar to those used in
sets, and power consumption is
some slide projectors.
doubled, to 200 watts, with 15 w dissipated in the panel.
EJ
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Sony colors its TV

gas-discharge panel
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make the
Switch
At the Eastern Division of GTE Sylvania,
Make The Switch means becoming involved
in the development of the most advanced
Computer Controlled Circuit and Message
Switching System ever conceived.
On April 16, 1974 the Eastern Division,
because of its demonstrated superior
technical expertise, was awarded amajor
communications contract to develop atri service computer controlled circuit and
message switching system that will for the
first time ever .... permit the switching
of digital voice communication.
This next generation system will utilize
all applicable current, state-of-the-art
technology .... optimize existing design
techniques and in fact will be an outstanding system design and integration
achievement.

The selection of the Eastern Division to
undertake this major long term program
clearly establishes our engineering
organization as the world leader in this
technology, atechnology that has practically unlimited future application.
At the Eastern Division "The Switch" represents the beginning of anew era in the
field of major electronic systems programs.
We invite professionals of demonstrated
ability in computer controlled circuit and
message switching systems and data
communications to investigate major
career opportunities.
The Eastern Division is unquestionably
"the place to be."

Right now, the Eastern Division is seeking highly qualified professionals with experience in the following disciplines:

SYSTEM ENGINEERING
ELECTRICAL ENGINEERING
MECHANICAL ENGINEERING
SOFTWARE ENGINEERING
MATHEMATICS
INDUSTRIAL ENGINEERING
MANUFACTURING ENGINEERING
Technical areas encompass tactical circuit and message switching
systems; data and voice transmission and processing; systems engineering and design; real time systems integration, test planning; simulation; traffic analysis; secure digital voice switching; information processing; and LSI including MOS and CMOS.
Please forward your resume outlining SALARY HISTORY to E. Paul
Costello, GTE Sylvania, Eastern Division, 77 "A" Street, Needham,
Mass. 02794.

Eostern Division

OD SYLVANIA

INCORPORATED

An Equal Opportunity Employer M F
11014
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International newsletter
UK companies join
scramble for
Marisat market

Scandinavian patrol-boat
order spawns hefty sales
for electronics firms

Scrappy Redifon Telecommunications Ltd. and established Marconi are
getting set to square off for the British share ofth e po t
enti alshi pb
oar d
terminal market for Marisat, the U.S. maritime communications satellite system to be launched by Communications Satellite Corp in 1975
(see p. 78). Redifon has concluded an agreement to sell radio communications terminals made by All Systems, Moorestown, N.J., which has
performed terminal work for the U.S. Maritime Administration. Marconi is readying its own antenna system, called Arion, for entry when
Marisat becomes operational. Both companies peg their prices in the
$50,000 region.
But the British competitors could face European resistance. The European Space Research Organization, developing its own Marots maritime satellite for 1977 launch, is highly displeased over the U.S. Marisat effort. It is grumbling over lack of U.S. interest in an
internationally-based system, aside from long-standing U.S.-European
bristling. However, the UK contributes a healthy share towards
Marots, and London is the world's leading shipping center.

Swedish and Norwegian military electronics firms will share orders totalling an estimated $40-50 million for fire con t
ro l, nav i
ga ti on, an d
ship-to-ship missile systems that will go aboard 16 patrol boats being ordered by the Swedish navy. The patrol boats, weighing 140 tons, will be
built at Bergens Mekaniske Verksteder in Norway and will be
equipped with the Norwegian-developed Penguin ship-to-ship missile
system, made by Norway's Kongsberg. The patrol boats will also be
equipped with anew 57-mm anti-aircraft cannon developed by Bofors
of Sweden, and Swedish fire control systems will be used.

Japan's computer
subsidies breed

New computers developed with government subsidies have been announced by two of Japan's three groups of comp u t
er manu f
acturers.
The subsidies were offered by the Japanese government in 1971 to innew machines duce the six major computer companies to form groups as part of a
plan to permit liberalizing computer and integrated circuit imports, as
well as their manufacture by foreign-capital companies, while maintaining competitiveness with IBM and other American manufacturers.
Nippon Electric Co. and Tokyo Shibaura Electric Co. have announced asmall computer and two medium computers, with first shipments scheduled for October. These computers are competitive with
IBM's 370/115, 125, and 135. The group's large through ultralarge computers will be announced sometime in the future. The group's new
computers feature virtual memory and ring protection. They also make
extensive use of firmware. Much of the software uses techniques developed by Honeywell, but the companies emphasize that the hardware was
independently developed by the two Japanese firms. The machines use
TTL and 1-kilobit or 4-kilobit n-MOs devices in main memory.
The Mitsubishi Electric Corp.-Oki Electric Industry Co. group has
announced its Cosmo-700 computer, with deliveries to start this December. The machine features virtual memory and set-associative
memory with 512-word capacity. It is more a scientific and control
computer rather than a general-purpose machine like the other
group's.
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International newsletter
Sonab takes over

Sonab, the Swedish state-owned company that got started in business

mobile-communications

with an omni-directional stereo loud-speaker for hi -fi systems , takes
over the mobile-communications division of AGA on July 1, paving the
way for expanded activity in international markets. The take-over will
mean that Sonab will have about half the land-mobile communications
market in Sweden, and will double Sonab's total sales. It will mean that
Sonab will expand its product range in communications—today covering primarily land-mobile systems—to include aviation radio. AGA's
communication radio equipment sales last year were about $7 million,
while Sonab's total sales—a majority of which is in entertainment electronics—were $10 million. Sonab has a well-established international
sales operation with 11 sales and services subsidiaries abroad, the latest
one being in U.S. Along with the take-over, Sonab gets anew managing
director, Staffan Haakansson, who has been managing director of the
AGA mobile-communications subsidiary, AGA Mobilradio AB.

arm of Sweden's AGA

Siemens leads in
microcomputer systems
development

Addenda
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Siemens AG apparently is the frontrunner among European electronics
producers to develop microcomputer systems. First samples of an eightbit commercial version based on n-channel silicon-gate technology will
become available towards the end of this year or early next, says Erich
Gelder, the company's marketing manager for integrated circuits. The
system, from Siemens semiconductor facilities in Munich, is for applications in small office computers and includes read-only and randomaccess memories, latches, decoders, and acentral processing unit similar to and compatible with the 8080 n-channel CPU from Intel Corp.,
the pioneer in the microprocessor field. Two more systems, a four-bit
and another eight-bit version, are also in development, but these,
Gelder says, will be custom-tailored and are intended strictly for Siemens-made EDP and telephone communications equipment.

The small Swiss company Laser Technik AG is off to astrong export
start with its new numerically controlled machining laser. LT expects to
deliver in June a first unit with a 50-watt carbon-dioxide laser to the
French company Lignes Télégraphiques et Téléphoniques, an rrr subsidiary. The second NC laser is also destined for France. It will have a
50-watt YAG laser and go to LCC-CICE, a Thomson-CSF subsidiary.
Both companies will use the machines for hybrid-circuit production.
...Nippon Electric has received U.S. orders for 20 low-noise uncooled parametric amplifiers for communications satellite ground stations. Total price is in order of half amillion dollars. Sixteen were ordered by Philco-Ford, and four by Comsat, with Comsat also taking
options on additional amplifiers, which have noise temperature of only
55K without the maintenance problems of cooled amplifiers. Nippon
Electric earlier exported amplifiers of this type to the Soviet Union.
...The European Space Research Organization will award a $226
million contract for the design and development of Spacelab, a reusable manned orbital laboratory, to a German group—ERNO-VFWFokker. The six-year contract calls for one Spacelab flight unit, fully
qualified and ready for the installation of experiments, by April 1979.
Spacelab is due to be launched by the U.S. space shuttle in the 1980s.
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Start with our new Blue
Streak" cable

... it's loaded with features designed to lower your
installed costs. For instance, every fifth conductor is
color coded for quick identification and the Blue Streak
immediately identifies polarity. The unique cable
construction permits clean conductor separation for
breakouts and easy insertion into connector assemblies.
Available in 50 conductors or less — solid or stranded
wire — this l.J/L listed self-extinguishing cable is the
perfect companion for the new one-piece connectors.

New cable connector system...It's
designed to lower your installed costs.
Our new insulation
displacing flat cable
connectors install in
1/3 the time

A perfect crimp every time

... simply because they come to you in one piece. Two
benefits result; assembly of the connector itself is
eliminated and the time consuming job of lining up the
cable on the connector is no longer necessary.
To install — simply insert the cable end into the
connector and crimp. It's that easy — fast — and
reliable! Speaking of reliable — our new connectors
feature an exclusive "tulip" contact design which
provides 4contact points per conductor. In addition, the
front of the "tulip" contact is designed to act as a strain
relief on the wire.
We'll be more than happy to send you a test
report on contact reliability.

... because our Blue Streak hand tools feature the
Shure-Stake® principle which makes the tool
responsible (not the installer) for the compression
connection. Your installer must complete the set
compression stroke before the connector can be
removed. It's as fool proof and reliable as a compression
connector tool can be. A full line of bench mounted
tools with interchangeable dies are also available.
The Ansley Team — One Piece Connectors — Shure
Stake® Hand Tools and Blue StreakTm Cable — all
combine to offer you the most reliable connection
package at the lowest installed cost.

ANSLEY ELECTRONICS CORP.
Butamid'miry of Thomas S. Berta Corporation

Ell

3208 Humboldt St., Los Angeles, Ca. 90031
Tel. (213) 223-2331, TWX 910-321-3938
SOLD COAST TO COAST THROUGH AUTHORIZED ANSLEY DISTRIBUTORS.
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P&B's reputation
is important to you
when you need
Solid State Time Delay Relays.
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It's built on quality, design variety, performance and economy.
P&B is the industry's largest producer of solid state/hybrid time
delay relays. Types and styles
range from low-cost economy
models to sophisticated units with
excellent performance characteristics.
For precision and versatility,
P&B's CD Series is an obvious
choice. Within the CD Series are
models which feature 7 timing
ranges from 0.1 second to 180
seconds, temperature range of
—40°C to +55°C, recycle time
of less than 60 ms and repeatability of ±1%. And, some
models can control up to 25 amperes when used with an external
relay.
If economy and small size fit

your requirements, our compact
R-13 Series costs less than $7.00
in quantity. They operate with less
than 240 milliwatts of DC power,
and are available in 9 timing
ranges from 1 to 300 seconds.
Other features include fast recycle time, repeatability of ±
- -3%
and contact ratings from dry circuit to 5 amperes.
In between are hundreds of
other models and styles offering
knob adjustable, external resistor
adjustable, or factory pre-set
timing cycles. Contact ratings
range from dry-circuit to 10 amps,
120 volts AC resistive. They're all
available from your authorized
P&B distributor.

Should you need a specific
solid state time delay relay that
we don't offer from stock, we'll
design one to meet your requirements. And you'll receive the
benefit of our engineering skills
and knowledge gained through
producing the most reliable relays
possible for over forty years.
Our solid state/hybrid time delay relays and all their variations
are described in detail in our
226-page relay catalog. For a
free copy, simply call your local
P&B representative. Or write
Potter & Brumfield Division of
AMF Incorporated, Princeton,
Indiana, 47670. Our telephone:
812 385 5251.

Ael

Potter& Brumfield
1111

fir'410001.8

Solving switching problems
is what we're all about.

ess
•10 "

..
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BUYERS'
GUIDE ...

.... for the

ELECTRONIC
and

ALLIED

INDUSTRIES
IN THIS DIRECTORY of suppliers, products are alphabetically
listed in three separate sections:

1-PARTS, ACCESSORIES, MATERIALS
Basic commodities used in the fabrication, assembly and maintenance of electronic devices

2-ELECTRICAL INSTRUMENTS
Test and measurement items used in the design, production and
adjustment of electronic devices

3-ELECTRONIC EQUIPMENT
Devices having electronic operating principles, used by other
fields as well as by the electronic industry itself
In each of these three sections products are listed under the noun
or principal word.

Certain products, not readily classified, have

been arbitrarily included in the third section.

The index follow-

ing immediately after this title page serves as a general key to
all three sections.

ELECTRONICS — June 1942
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We got the sun
in the morning and
volumes of red, green
and yellow LEDs
at night.
There are bright spots during these days of shortages,
crunches and allocations.
LEDs, for instance.
Motorola has volumes of red, green and yellow LEDs in
over adozen different types in 15 different packages.
Enough to keep you supplied for virtually all your panel
mount, fault-indicating, high-ambient-light, low-ambientlight, backlighting, instrumentation, industrial control and
appliance needs for 1974 and beyond.
We've got volumes because we've got unmatched
production capability to supply volumes. People, lines,
engineering know-how, piece parts, etc....all the things
we've been noted for in so many other semiconductor
successes.
We'd like to show you more. Write for the Motorola
Optoelectronic Selector/Cross-Reference Guide.
Box 20912, Phoenix, AZ 85036.
Contact your franchised Motorola distributor or factory
representative for all the LEDs you need for all
the designs you have.
A warm experience...

ciivee
From Motorola, the LED producer.
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LOW-COST
DIGITAL, DIAL
COUNT ON IT...
AND SAVE!
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Bourns new Model H-357 KNOBPOT® Dial is the lowest cost digital turns-counting
dial we know of. It's designed for use with 1
4 -inch shaft (Dia.) precision potenti/
ometers — or other rotating devices. The H-357 is ruggedly made, features exceptional readout accuracy ...and pairs nicely with Bourns Model 3540 low-cost
10-turn wirewound potentiometer.
Best of all, the H-357 is a BOURNS product ... and costs only $5.00 each in production quantities.
FEATURES INCLUDE: Rugged, industrial grade construction • Large, easy-to-read
numbers •Protective lens covers readout • Readability of 1 part in 2,000 •Readout
accuracy of 0.1% • Size (7/
8 " Dia.) and appearance compatible with Bourns
KNOBPOT potentiometer family • Brake available at no additional cost.

Delivery is off-the-shelf. For complete details, contact your
local Bourns field office, representative or the Factory direct.

TRIMPOT PRODUCTS DIVISION • 1200 COLUMBIA AVE.,
72
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It's like lightning striking twice.
TI's new 3N225 and 3N225A
...and there's lots more uses for them than just TV.
900 MHz noise figure-4.5 dB typical. 900 MHz gain-15 dB typical.
That's what the 3N225 and 3N225A
deliver—consistently and reliably.
Virtually nothing in the industry
comes close to this capability.
The 3N225 and 3N225A need no
special handling procedures either.
Integrated back-to-back diodes
between gates and source protect
against excessive voltage.
And designers also get high
stage gain and excellent stability without neutralization—
because feedback capacity is so
extremely low.
Right now, leading TV manufacturers are designing with 3N225

and 3N225A in a big way. Especially in tuners, IF strips and UHF
pre-amplifiers where linear, low
noise is really an important
requirement. A requirement that
includes more applications than
just TV, however.
Comparative Performance Data
15-MHO

3N201

series

3N2.04

series
3N211
series

3N225
series

200 Mliz

450-MHz
Noise
Figure

900 IOU

Gain

Noise
Figure

Gain

Noise
Figure

Gain

25

18

24

27

-

-

_

_

30

18

24

2

18

32

—

-

33

18

28

22

21

5

-

-

32

18

28

2

21

3

15

45

Gain

Noise
Figure

For instance 3N225 and 3N225A
can be designed into CATV.
Detection alarm systems. Medical
electronic devices. Measuring
instrumentation. Plate-wire
memories. Video signal processors.
And all types of mobile and
fixed receivers.
Many applications that could
only be realized by using vacuum
tubes can now use MOS FETs like
the 3N225 and 3N225A—often at
significant cost savings.
For data sheet, write Texas
Instruments Incorporated, P.O. Box 5012,
MIS 308, Dallas, Texas
75222.

TEXAS I
NSTRUM ENTS
e1974 74410 918919919114 Oferreigtil

INCORPORATED
V11110

SIEMENS

Brushless DC Motors:
Make reliable products
more reliable.
Because they're brushless, Siemens DC motors last as long
as their bearings. Bearings last much longer, too, because
there's no brush carbon dust.
Because they're brushless, Siemens DC motors can run for
20,000 hours and never cause any trouble. Even if the motors lay
idle for ayear, they'll start immediately, because no oxidation
can take place. Periodic service and replacement is eliminated.
Because they're brushless, Siemens DC motors can be used
in explosive atmospheres. There's no arcing or sparking.
Because they're Siemens, these brushless DC motors are the
highest quality and come in the most complete range of power
sizes available from stock. Siemens pioneered brushless DC
motors. And Siemens will give you the benefit of years of
application experience, by advising and assisting you with
electronic circuit design for your individual needs.
Your high-quality electronic equipment will benefit from
Siemens brushless DC motors. Siemens will show you how.
Call or write Siemens Corporation, Power Engineering Division.

Siemens Corporation
Power Engineering Division
Circle 74 on reader service card
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Probing the news
Analysis of technology and business developments

Has checkless banking bounced?
Dream of total electronic funds transfer is coming true in bits and pieces,
but the big investments in complete systems have yet to be made
by Gerald M. Walker, Consumer Editor
A cashless society—that dream of
electronic funds-transfer systems
(EFTS) so popular in the late 1960s—
is still a long way off. Instead, the
banking establishment has been
nibbling away piecemeal at the task
of installing electronic funds-transfer systems. The bankers' euphemism for this less-than-total approach, "evolution rather than
revolution," is another way of saying that they're still unprepared to
devise total EFTS plans.
Experiments are under way
around the country, and some
equipment is being installed in an
effort to make adent in the paperwork that accompanies banking
transactions (see "That human
touch," p.76). To date, those installations have involved mostly simple
terminals for such services as:
• Direct pay. Employees' net wages
are paid directly by the employer to
the bank by means of asingle check
for all employees banking with that
institution. Social Security checks
also will be paid in this manner.
However, a certain amount of
consumer resistance may develop
over the practice, since many workers like to feel something tangible in
apay envelope before depositing it.
In addition, many workers in the
country still do not have bank accounts.
• Verification/authorization. Direct
links to retailers and branch institutions verify adequate balances or
validity of charge purchases within
the limits of credit authorizations.
Being the easiest to implement, this
service is probably the fastest growing "front-office" feature.
• Transfers. Terminals at locations
remote from the computer transmit
funds-transfer directives entered by
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Going slowly. Banks are going
electronic a little at a time. They
are
as

adding

such

credit-verification

equipment
terminals,

above, and self-service terminals,
left.
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Probing the news
depositors and tellers. Unattended
tellers are used for check deposits,
savings deposits, cash-dispensing,
and other transfers. The jury's still
out on these. While the full-service
banks have actively promoted remote terminals, there's some belief
that consumers use them avidly for
abrief time for the novelty, then revert to rather infrequent use.
• Bill-paying. Mortgage, utilities,
and other fixed-amount payments
are made monthly by the bank, and
checks are returned to each depositor after recipients endorse and return them. A variety of variableamount bill-paying systems are
being tested, as well, and all involve
pre-authorization. In addition,
there's still paper flying around, so
some EFTS benefits are lost.
• Point-of-sale. Customers of retail
establishments give merchants debit
cards (not credit cards) to be used in
on-line terminals that record
amount and nature of sale, transfer
funds to merchants' accounts, and
update merchants' inventories, purchasing, and sales accounting
records. This is pretty much what's
being evaluated in Lincoln, Neb.,
and is receiving considerable attention from different types of savings
banks as they attempt to move in on
services offered
by full-service
banks.
• Billing, collection. Charge accounts, accounts receivable, and
credit-card charge-collection systems already are in use in many
banks. Eliminating the paperwork
and check-processing by such systems would result from conversion
of these to on-line, terminal-oriented systems. This, of course, was
supposed to have happened some
time ago because the paper generated by the credit-card system is
about to smother the card issuers.
As a result, both National BankAmeriCard and Interbank have set
up new systems to help speed communications and reduce the lag between credit purchases and payments.
• Automated clearing houses.
Checks are processed totally on
magnetic media. Magnetic tapes are
then exchanged instead of paper.
This is the most promising "back-of-
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Mainstream. This diagram of atypical bank transaction-processing system is one envisioned
by a Florida company, Financial Data Sciences Inc. of Orlando.

fice" move into EFTS, although there
have been problems.
Alternatives. All of these services
are viable alternatives to the traditional means of funds-transfer, and
yet they are not fully electronic systems. The reason for the piecemeal
effort is essentially the high cost of
conversion, and an industry in
which full-service banks, savings
and loan banks, and mutual savings
institutions don't see eye to eye.
Nevertheless, a few simple facts
about today's checking system alone
foretell the inevitable shift to EFTS.
For instance, from the time it is
written until it is returned and filed,
a check is handled at least 26
times-10 of these times in the bank.
It travels by mail, and one man
must deliver the check personally.
What's more, this check then joins a
stream of paper so enormous that, if
placed in line with all other checks
processed in asingle year, the string
would make 11 round trips to the

moon at about the same cost. In
other words, the cost of the present
system will soon outstrip the investment in the radical change.
To cash in on the conversion, several dozen hardware companies are
vying for market positions with
equipment ranging from plain
credit-verification terminals (telephone-communications gear) and
remote tellers to back-office computer centers. Few technical problems stand in the way of EFTS.
Rather, it's aquestion of organizing
the computers, communications networks, and terminals into workable
systems.
In the meantime, the disunited
banking industry needs to get some
of the Federal regulations governing
operations changed significantly in
order to realize the ultimate EFTS.
And before that happens, alot more
consumers will have to be convinced
that electronic solutions are better
than today's paper mess.
E

That human touch
When a new branch of a New York bank opened recently in Grand Central
Station, large signs outside proclaimed "six live tellers to serve you." The
message was not lost on many of the thousands of commuters who can
choose to patronize two electronic tellers at two other bank branches in the
same railway station. It was a sort of anti-automation pitch that caused
more chuckles than concern: to have a bank knock electronic tellers nowadays is about like having a publisher grouse about computerized typesetting or a garment manufacturer grumble about being forced to cut his
cloth by laser.
A far more indicative sign of the times is what took place earlier this year
in Lincoln, Neb., where a savings and loan association was granted temporary approval to experiment with cashless purchasing at two Hinky Dinky
supermarkets. There, a "debit" card was used to transfer funds from the
purchaser's account to the supermarket's account with no service charge
for customer or merchant. Results of the experiment are being evaluated.
A similar experiment has been under way in Delaware, and, while participants evaluate the results, other banks across the country may soon follow
suit.
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Why Parylene
works where other
microelectronic
Crevice penetration in hybrids
protection fails:

This beam lead has a0.3 mil parylene coating all the way to the weld.
Parylene penetrates deep within small crevices, maintaining clearance
while putting a coherent coating under beam leaded chips and air bridges.
No area is left unprotected, preventing shorts and allowing the designer
great latitude in component spacing and sizing. And parylene secures loose
debris while preventing breakoff of pigtails during shock and vibration loadings.

Controlled conformality

Lead
Strengthening

There's auniform coating of parylene all the way around the
half-mil tip of this phonograph needle. That's true conformality,
and only parylene gives it, in precisely controlled thicknesses
from .002 to 3 mils, in one step. Unlike spray or dip coatings,
parylene won't bridge or puddle, or thin out at sharp edges,
creating potential failure points. The parylene coating is
completely uniform, no matter how dense or intricate the module.
And because it's applied at room temperature, there's no
component discomfort.

I #

It took up to 75 grams pull to break
these 1mil wires Bare 1 mil aluminum wires, for instance, exhibit
bond strengths of 3-5.5 grams;
coated with 1 mil of parylene, pull
strength increases by 60-70 grams.
So wire and bond are stronger,
I

:
,

and sideward shorts and loop col:
lapse during extreme g-loads are
prevented. Parylene coatings will
penetrate the less than 1 mil clearance between beam lead bonde

.chips and the substrate, giving suchstrong coating coverage that the
chip cannot be lifted without
destroying it.
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Amo ethermal shock protectio
This hybrid microelectronics relay has undergone 200 45-minute cycles froril
—120 to 80°C, simulating earth-orbiting conditions. This X-ray shows all lead
remain intact. Parylene protection was at work, on the transformer core an
then the whole assembly before packaging (T0-116). There was no appearanc
of corona up to 5000 Vdc ;leakage was reduced from 10p.A to <.001pA a
1000V. RTV encapsulation suffered dimensional mismatch, straining an
snapping leads, with 500 V/mil bulk breakdown

ile
el

Piel

X-ray courtesy NASA Lewis Research Center and Sterer Eng. & Mfg. Co.
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13road cost effectiveness

-These are some of the circuit modules now being protected with a conformal
..... . coating of parylene. Because nothing else offers parylene's combined protection
....-.
--,
against thermal cycling, shock, vibration, humidity, solvents, radiation, ionic
', contamination. Better barrier protection than liquid coatings like silicones,
epoxies, and urethanes. On hybrids you can combine parylene with ahermetic
• ‘,. , seal for optimum environmental protection ... and parylene alone will often
'‘ do the job, and at less cost than hermetic seals. Parylene is compatible with
•—
',
active devices, and meets the tough requirements of MIL-1-46058C.
1
For long term reliability, parylene provides a cost-effective solution.
Union Carbide invented the parylene system. Various patents apply;
commercial use of the patented technology is licensed. Write for our
16-page brochure: Union Carbide Corp., 270 Park Avenue, Dept. RFB-65,
New York, N.Y. 10017. For instant
communication, and information about
a trial run at reasonable cost, call
Bill Loeb at (212) 551-6071.

UNION
CARBIDE

PARYLENE

In Europe: Mr. H. Torre, Union Carbide Europe S.A., 5 Rue Pedro -Meylan, 1211 Geneva 17. In Japan: Mr. N.
Fusada, Tomoe Engineering Co. Ltd., Shin Shin Kai Bldg., 14 -1Nihonbashi 3-Chome, Chuo-Ku, Tokyo.
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Probing the news

Communications

Marisat partners seek accord
Commercial partners in maritime satellite disagree on plan for use
of voice channel on each of two craft to be launched in six months
by Stephen E. Scrupski, Communications Editor

The partners in Marisat are
squabbling. Marisat, which consists
of two maritime satellites intended
to provide reliable, high-quality
communications to U.S. Navy and
merchant ships, will be launched six
weeks apart in alittle more than six
months—the first on Jan. 9, 1975.
But the consortium partners are
still meeting weekly to decide how
to divide the small portion of the
satellite's facilities that initially will
be available for commercial use.
Despite their differences, they expect to work mit an agreement
shortly—even though they don't
know if shippers will buy the service.
The controversy centers on access
to the satellite's single voice channel. Will the majority (80.2%)
owner, Comsat General, have exclu-
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sive rights to offer it to users, or will
the others—RCA Global Communications (12.5% ownership), Western
Union International (4%), and 'Tr
World Communications (3.3%) —
have access to the voice channel for
a percentage of time equal to their
ownership interests? The FCC has issued an order that tends to back
Comsat General's view, but the
other partners can still suggest alternate plans.
At least one thing is settled: For
the first two years, the U.S. Navy
will use at least half, and possibly
almost 90% of the satellites' facilities
for ultrahigh frequency links to its
ships. If the Navy does exercise its
full option, the satellite's remaining
10%, which will operate in L band,
will consist of about 99 full-duplex,
50-baud teletypewriter channels per

bird; it takes about 55 of these channels to make up one voice channel.
Comsat General has said that the 99
channels will be allocated according
to percentage of ownership. Thus,
Comsat gets 79 channels; RCA, 13;
wui, 4; and irr, 3. With this arrangement, only Comsat could assemble a voice channel; the others
would be able to offer only teletypewriter service.
Understandably, the other partners are not enthralled by Comsat
General's proposal. In fact, Robert
Angliss, RCA Globcom executive
vice president, has another plan.
Noting that even the 99-channel figure may not be final, he says that
RCA would prefer to apportion the
total channel-hours by the month so
that the minority owners would
have access to the two voice chan-
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nels at least part of the time. And, if
one partner sells more voice time
than its allocation calls for, it would
compensate the partner that had
been short-changed that month.
wui executive vice president Robert Conn characterizes his company
as the "peacemaker" in the dispute,
although he notes that he has
tended to agree more frequently
with ITT and RCA than with Comsat
General. "The others are adamant,"
he says. Conn traces the history of
the partnership this way: When the
Tacsat and LES -6 satellites expired,
the Navy needed a new one quickly
and asked for bids from commercial
carriers. Comsat General was
awarded an exclusive contract. But
the FCC stepped in, and, when wul
suggested that the commission order
joint ownership, the FCC agreed and
told the new partners to work out
the details of the system management.
The FCC ruled in late April that
capacity should be allocated according to investment and that Comsat
General, as the majority owner,
should be the system manager. But
the agency told the partners to report back in six weeks on the results
of their negotiations.
Terminals ordered. Meanwhile, a
contract for 100 terminals at $20,000
to $30,000 each has been awarded to
Scientific-Atlanta.
RCA's Angliss says that his company also requested bids on shipboard terminals and received five
responses. However, RCA will not
make awards until the system's operating philosophy has been settled—if then. The company is holding open its options and may go
along with Comsat General's designs "if that proves to be the most
cost-effective way," says Angliss.
All the partners agree on one
thing, however—the controversy will
not affect the Navy's use of the satellite. The Navy has its ground stations and shipboard terminals ready
to go as soon as the satellite is up
and checked out. The Navy also has
the say as to where the first satellite
is positioned—over the Atlantic or
the Pacific. One satellite, over the
Atlantic at 15° west longitude, will
be able to cover an area ranging
from the Persian Gulf to the eastern
U.S. seaboard. The other, at 176'
east longitude will cover from the

western U. S. to the straits of Malacca.
The Navy needs the satellites, but
will the merchant shippers use the
service after the satellite is
launched? This is the next big question facing the partners. Comsat
General's Keyes points out: "This is
a completely new service, and
there's atremendous amount of risk
capital involved here. We have $70
million invested now, and we will

approach $100 million with the ship
terminals. And we haven't got acustomer yet, except the Navy, who's in
for $29.6 million."
Anticipation. What confidence
there is, says Keyes, is based on the
belief that if good communications
are available for merchant shippers,
the market will develop itself, But,
he says, if the satellite were only to
replace the communications carried
by present high-frequency radio,

THERE'S A SIMPLE REASON
WHY WE TRY TO HELP YOU USE LSI
TO IMPROVE YOUR PRODUCT:

YOU SELL OURS.
When we say we want to help you apply advanced semiconductor
technologies to improve your product, we mean it.
Because we're motivated.
The reason for our incentive is simple: If your product works better
or costs less or becomes more competitive in the marketplace,
it will succeed. And when you succeed, we succeed.
Because you sell our product.
We've built our business by helping manufacturers use
state-of-the-art LSI technologies and processes to extend their own
design and manufacturing capabilities. And our people have the
know-how and track record to do it for you if it can be done.
We've been involved in developing and producing some of the
world's most sophisticated integrated circuits. Like High-Density
CMOS, atechnique using asilicon-gate system of multi-layer
interconnect to optimize the utilization of silicon real estate. And
precision Bipolar ICs incorporating high-value thin-film resistors.
We'd like you to think about your product in our terms. If what
we know could be of benefit, you should know about it—riow. Call,
write, or circle reader service number 245 today. We both may
have alot to gain.

WE CAN HELP, TOO.
eve

if

1

MICRO POWER SYSTEMS
3100 Alfred Street, Santa Clara, CA 95050, Phone: (408) 247-5350, TWX: 910-338-0154
Japan: Vas Kanazashi, 21 Mori Bldg., 2-2-5 Roppongi, Minato-ku, Tokyo, Phone: 586-0471
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Acidity and Alkalinity Controls
D-29
Adapters, Test
D-24
Aids, Hearing
D-28
Aircraft Receivers
D-32
Aircraft Relays
D-16
Aircraft Transmitters
D-36
Alarms, Boiler Gauge
D-28
Alarms, Burglar, Sabotage
D-28
Aluminum
D-12
Amateur Receivers
D-33
Ammeters
D-25
Ammeter Shunts
D-27
Amplifiers, Audio Frequency
D-29
Analyzers, Circuit
D-24
Analyzers. Color
D-29
Analyzers, Harmonie
D-25
Analyzers. Noise
D-25
Analyzers, Surface
D-29
Analyzers, Transmission
D-25
Anodes, Carbon
D-4
Anodes, Metal
D-4
Antenna Resistors, Dummy
D-16
Antenna Wire
D-24
Antennas, Auto
D-4
Antennas, Home
D-4
Antennas, Transmitting
D-4
Attenuators
D-7
Audio Frequency Amplifiers
D-29
Audio Frequency Chokes
D-6
Audio Frequency Coils
D-6
Audio Frequency Oscillators
D-27
Audio Frequency Transformers
D-21
Auto Antennas
D-4
Automatic Record Changers
D-6
Automotive Equipment Testers..,, D-35
Auto Radio Vibrators
D-23
Auto Receivers
D-33
Dailies, Speaker
Ballasts, Tube
Band Change Switches
Battery Testers
Batteries, Dry
Batteries, Storage
Bends, Insulating
Bells, Signal
Belts, Dial
Binding Posts
Blanks, Recording
Bleaching Process Controls
Boiler Gauge Alarm
Books, Electronic
Branding of Plastics
Brass Tubing
Breakers, Circuit
Bridges, Measurement
Broadcast Monitors
Broadcast Receivers
Broadcast Transmitters
Burglar Alarms
Cabinets, Metal
('abinet:4, Plastic
Cabinets, Record
Cabinets. Wood
Cable, Co-Axial
Cable, Dial
Cable Connectors
Capacitance Standards
Capacitors, Fixed
Capacitors, Compressed Gas
Capacitor Leakage Indicators
Capacitor Leakage Recorders
Capacitor Testers
Capacitors, Variable Receiving
Capacitors, Variable Transmitting
Capacitors, Variable Trimmer
Capacity Relays
Cap Screws
Carbon Anodes
Cathode Ray Oscilloscopes
Cathode Ray Tubes
Celle, Photo
Cellulose Tape
Cements, Radio
Ceramic Insulation
Changers. Automatic Record
Chassis, Metal
Chimes
Chokes, Audio Frequency
Chokes, Filter
Chokes, Radio Frequency
Circuit Analyzers
Circuit Breakers
Clips, Test and Tube
Co-axial Cable
Co-axial Cable Couplings
Coil Forms
Coils, Audio Frequency
Coils, Radio Frequency
Coils, Solenoid
Coils, Receiving
Coils, Transmitting
Coil Winding Machines
Colloidal Graphite
Color Analyzers
Colorimeters, Photoelectric
Compass Receivers
Compounds
Compressed Gas Capacitors
Condensers

D-4
D-22
D-20
D-28
D-4
D-4
D-10
D-29
D-5
D-15
D-8
D-29
D-28
D-29
D-14
D-22
D-5
D-25
D-32
D-33
D-36
D-28
D-5
1)-14
D-5
D-5
D-5
D-5
D-7
D-27
D-5
D-5
13-25
D-27
D-28
D-5
D-6
D-6
D-34
D-18
D-4
D-27
D-22
D 22
D-20
D-6
D-10
D-6
D-5
D-29
D-8
D-6
D-6
D-24
D-5
13-13
D-5
D-7
D-9
D-6
D-7
D-7
D-7
D-7
D-32
D-9
D-29
D-29
D-34
D-23
D-5
D-5

Connectors, Cable
Contact Points
Controls, Acidity, Alkalinity
Controls, Attenuator
Controls, Bleaching Process
Controls, Door Opener
Controls, Drinking Fountain
Controls, Furnace
Controls, Heat Treating
Controls, Lighting
Controls, Motor, Generator
Controls, Packaging
Controls, Paper Trimming, Slitting
Controla, Photographic
Controls, Printing Register
Controls, Remote
Controls, Temperature
Controls, Thickness
Controls, Traffic
Controls, Tone
Controls, Vibration
Controls, Volume
Controls, Weft Straightening
Controls, Welding
Converters, Rotary
Copper Tubing
Cores, Laminated
Cores, Powdered Iron
Cotton Tape
Counters
Couplings, Co-axial Cable
Crystal Holders
Crystal Ovens
Crystals, Quartz
Crystals, Rochelle Salt
Crystals, Tourmaline
Current Regulating Tubes
Current Transformers
Cutting Heads
Cutting Needles

D-7
D-15
D-29
D-7
D-29
D-29
D-29
D-29
D-30
D-30
D-30
D-30
D-30
D-30
D-30
D-30
D-30
D-30
D-30
D-7
D-30
D-7
D-30
D-30
D-9
D-22
D-19
D-7
D-20
D-30
D-7
D-8
D-14
D-8
D-8
D-8
D-22
D-21
D-34
D-13

Decade Resistors
Delay Relays
Detectors, Pinhole
I)ia I Belts
Dial Cable
Dial Lamps
Dial Lamp Sockets
Dial Scales
Dials
Dial Pointers
Diathermy
Discs, Rectifier
Discs, Recording
Dividers, Voltage
Door Opener Controls
Drafting Equipment
Drinking Fountain Controls
Dry Batteries
Pry Disc Rectifiers
Dynamotors

D-16
D-16
D-30
D-5
D-5
D-11
D-19
D-17
D-8
1)-15
D-30
D-15
1)-8
D-16
1)-29
D-31
D-29
1)-4
D-15
D-9

Elect rocardiographs
Electric Power Plant.
Electron Microscopes
Enamels
Equalizer Filters
Equalizers
Equipment, Drafting
Escutcheons

1)-31
D-9
1)-32

Fabric Insulation
Fabric Tubing
Facsimile Receivers
Facsimile Transmitters
Fibre Insulation
Filament
Wire
Filter Chokes
Filters, Wave Section
Filters, Equalizer
Filters, Noise
Finishes, Enamel
Finishes, Lacquer
Finishes, Varnish
Fixed Capacitors
Fixed Resistors
Flexible Shafts
FM Receivers
FM Transmitters
Forks, Tuning
Forms. Coil
Fractional Horsepower
Frequency Meters
Frequency Recorders
Furnace Controls
Frequency Standards
Fuses, Instrument

D-10
D-22
D-33
1)-36
D-10
D-24
D-6
1)-8
1)-8
1)-8
D-9
D-9
D-9
D-5
D-16
D-18
D-33
D-36
D-25
D-9
13-12
D-25
D-27
D-29
D-27
D-9

D-8
1)-8
D-31
D-8

Motors

Galvanometers
Gases, Rare
Generator Controls
Generators, Motor
Generators, Signal
Generators, Square Wave
Geophones
Geophysical Apparatus
Glass, Insulation
Glass Tubing
Grading Devices
Graphite, Colloidal

D-26
1)-31
D-30
D-9
D-25
D-25
D-9
D-29
D-10
D-22
D-30
D-9

GENERAL
Harmonie Analyzers
Harnesses. Wire
Headphones
Head Screws
Heads. Cutting
Hearing Aids
Hearing Aid Tubes
Heat Treating Controls
Holders, Crystal
Hookup Wire
Horns, Speaker Projector

D-25
D-9
D-9
D-18
D-34
D-28
D-22
D-30
D-8
D-24
D-10

Indicators, Capacitor Leakage
D-25
Indicators. Neon
D-25
Indicators, Position
D-31
Indicators, Power Level
D-25
Indicators, Pressure
D-31
Indicators, Smoke Density
D-31
Indicators, Volume
D-25
Inductance Standards
D-28
Industrial Pickups
D-14
Industrial Tubes
D-22
Intermediate
Frequency
Transformers
D-21
Instrument Fuses
D-9
Instrumen t Tm ansformers
D-21
Insulating Oils
D-14
Insulating Varnish
D-9
Insulation Beads
D-10
Insulation, Ceramic
D-10
Insulation, Fabric
D-10
Insulation, Fibre
D-10
Insulation, Glass
D-10
Insulation, Paper
D-10
Insulation, Phenolic
D-10
Insulation Testers
D-28
Insulators
D-10
Insulators, Mast Footing
D-11
Interconkmun Ica fora
D-31
Interval Timers
D-36
Inverters
D-11
Iron Cores
D-19
Iron Cores. Powdered
D-7
Irons, Electric Soldering
D-31
Jacks

D-1 I.

Keying Devices
Knohs

D-30
D-11

Lacquer Finishes
Laminations
Lamps, Dial
Lamps, Pilot
Lanw Sockets, Dial
Leakage Indicators, Capacitor
Leakage Recorders, Capacitor
Light Meters
Lighting Controls
Limit Switches
Lines, Co-axial
Lockouts
Lock Washers
Loudspeaker Bullies
Loudspeakers
Lugs, Terminal

D-9
D-19
D-11
D-11
D-19
D-25
D-27
D-32
D-36
D-20
D-5
D-13
D-23
D-4
D-11
D-11

Machine Safety Devices
Machine 'Screws
Machine Screw Nuts
Machines, Coll Winding
Machines, Tube Making
Magnesium
Magnetic Testers
Magnet Wire
Magnets, Permanent
Marine Receivers
Marine Transmitters
Mercury Relays
Metal Anodes
Metal Cabinets
Metal Panels
Metal Stampings
Metals
Metals, Thermostatic
Me ters, Frequency
Meters, Light
Meters, Modulation
Meters, Phase Angle
Meters, Q
Meters, Thermocouple
Meters, Time
Meters, Volume Indicator
Meter Testers
M Ica
Microammeters
Micrometers, Electronic
Microphone Stands
Microphones
Microscopes, Electron
MiCro Switches
Milliammeters
Mobile Transmitters
Modulation Meters
Molders, Plastic
Monitors, Broadcast

D-30
D-17
D-13
D-32
D-32
D-12
D-35
D-24
D-12
D-34
D-36
D-1G
D-4
D-5
D-5
D-19
D-12
D-12
D-25
D-32
D-26
D-26
D-26
D-26
D-32
D-26
D-35
D-12
D-25
D-32
D-20
D-12
D-32
D-20
D-25
D-37
D-26
D-14
D-32

Heath is out to make
the counter as
commonplace as
the VTVM

Probing the news

the $169.95', IB-1100
30 MHz, 5-digit kit-form
counter

the $225.00', SM-118A
30 MHz, 6-digit
assembled autoranging
counter

03579

the $229.95', IB-1101
100 MHz, 5-digit kit-form
counter

the $299.95', IB-1102
120 MHz, 8-digit kit-form
counter

the $325.00', SM-128A
110 MHz, 7-digit
assembled autoranging
counter

the $379.95', IB-1103
180 MHz, 8-digit kit-form
counter

the $395.00', SM-128B
110 MHz, 7-digit,
assembled high stability,
autoranging counter

the $495.00", SM-110A
180 MHz, 7-digit,
assembled counter

the $625.00', SM-11013
180 MHz, 7-digit,
assembled high stability,
programmable counter
the $795.00', SM-110C
600 MHz, 7-digit,
assembled high stability,
programmable counter
HEATH

r
Heath Company

Dept. 531-288
Benton Harbor, MI 49022

Schlumberger

D Please send latest Heathkit catalog.

OPlease

send latest assembled instruments catalog.
plus shipping.

LI Enclosed is
Please send model(s)
Name
Address

City
State
Prices &specifications subject to change without notice.
•Mad order prices; F.O.B. factory.
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"we would probably lose our shirt."
Keyes credits the Navy with
being the key customer in getting
the service started. "If the Navy
thing hadn't happened, it would
probably be 10 or 15 years before
this got off the ground."
Angliss tends to agree with
Keyes: "I suspect that any assessment made of the maritime-communications market itself would not
have been such as to prompt anyone
to launch a satellite for maritimecommunications services. I don't
think the economics are there, and
this is borne out by our market assessments."
The economics of bad communications can be based on the cost of
running aship—$1,000 to $2,000 an
hour. Any time lost in getting amessage to aship to tell it, say, to divert
to another port, costs money. And
since it now takes an average of 12
hours to get amessage through and
acknowledged, users are facing costs
of $12,000 to $24,000 an hour for
bad communications.
To demonstrate how valuable
state-of-the-art communications
could be for ships, Exxon Corp. and
General Electric performed aseries
of experiments between July 1973
and February 1974, using NASA'S
ATS-1 and ATS-3 satellites for one
hour each day. Teletypewriter,
voice, facsimile, and slow-scan television were transmitted to the ship,
and the satellites also were used for
position-fixing with aGeneral Electric system.
Teletypewriter turned out to be
the most useful transmission vehicle
for normal messages, but facsimile
was found to be useful to send such
information as layouts of ship facilities and equipment to help in making repairs. Teletypewriter-traffic
quality was good—about 90% of the
messages were received with error
rate of less than 1in HY.
Position fixes were made to within
an average of 1.3 nautical miles of
actual positions, determined by radar and visual sightings. However,
the frequencies used were in the vhf
range, and the accuracy could be
improved to within only 0.1 nautical
mile at the L-band frequencies used
in Marisat.
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The new Keithley
Model 168 autoranging DMM...
...vive la différence!
There really is a difference in Digital Multimeters,
and once you've experienced Keithley's 168 you'll
know why we say vive! If you're tired of "generalpurpose" promises that turn into run-of-the-mill

AC
let
5functions
100 µV to 1000 V dc
100 µV to 500 V ac
0.1 µA to 1A dc
0.1 µA to 1A ac
100 meto 20 WI

VOLTS

nIIp

Ilk

call us for demo now. Phone (216) 248-0400.

two terminal

input

Simple to
connect. You
can't get it wrong. Eliminates the word
"whoops" from your vocabulary. Saves
temper, too.

OHMS

iv

performances; if you want that bit extra that'll make
your job easier, then vive la différence... here's the
DMM for you! Send for our DMM Selector Guide or

hi-lo ohms
Select either of two
m
voltage levels, 1V or
100 mV, for ohms measurements. You can
have your FN junctions either way Air
you want 'em
...on or off.

options & accessories
Rechargeable batteries
that you can install
anytime. An RF probe for high frequencies. Test leads.
A 50-amp current shunt too.

Arak

price
Enough said? Order
one...or two...or
three now!

t

glJg1
L1

Abe

S299

automatic ranging

You just connect the signal and push the function. The
decimal point pops into position automatically and the
display is direct reading That does save time!
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Announcing
the 21 most
•
logical additions
to the
first family in
CMOS.
From the industry's
most logical
source.
82
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With a 30% increase in the
industry's broadest line, the
RCA CD4000 family now provides
greater design flexibility
for a wider range of applications.

21 NEW TYPES AVAILABLE NOW.
Gates/Inverters
C04066
Quad Bilateral Switch
CD4069
Simple Hex Inverter
CD4071
Quad 2-Input OR Gate
CD4072
Dual 4-Input OR Gate
CD4075
Triple 3-Input OR Gate
CD4081
Quad 2-Input AND
Gate
CD4082
Dual 4-Input AND
Gate
CD4073
Triple 3-Input AND
Gate
CD4068
8-Input NAND Gate
CD4078
8-Input NOR Gate

MSI
CD4060
14-Stage
Counter/Oscillator
(Multiple Output)
CD4518
Dual BCD Up Counter
CD4520
Dual Binary Up
Counter
CD4063
4-Bit Magnitude
Comparator
CD4514
4-to-16 Line Decoder
(Outputs High)
CD4515
4-to-16 Line Decoder
(Output Low)
CD4085
Dual 2-Wide 2-Input
And-Or-Invert Gate
CD4086
Expandable 4-Wide
2-Input And-Or-Invert
Gate

LSI
CD4059
4-Decade
Divide-By-N Counter
CD4061
256-Bit Static RAM
CD4062
200-Bit Shift Register

10 NEW TYPES AVAILABLE SOON.
CD4070
CD4093
CD4510
Quad Exclusive OR Gate
Quad NAND
BCD Up/Down Counter
CD4076
Schmitt Trigger
CD4516
Quad D-Type Flip/Flop
CD4527
Binary Up/Down Counter
CD4077
BCD Rate Multiplier CD4528
Quad Exclusive NOR Gate CD4502
Dual Retriggerable/
CD4089
Strobed Hex lnvertei Resettable Monostable
Binary Rate Multiplier
Multivibrator

We're adding 21 new types to the
standard CMOS family that first
brought you high noise immunity and
low power consumption over awide
operating voltage range.
21 new types in the front-running
CD4000 series the rest of the industry has chosen to second source.
21 new types you told us would give
you wider vistas, and make possible
more cost-effective designs.

Typical access time is 250 nanoseconds. Operating range is from
3to 15 volts.
Our four decade divide-by-N counter
lets you divide by 3to 15,999 in a
single package.
Our CD4069 gives you aHex inverter
at gate prices. So you can save some
money if you don't need high output
drive current.
Spend what you save on our new
CD4066 quad bilateral switch which
offers alot lower "on" resistance
than our popular CD4016.
And now you have aseries of AND
and OR gates to complement our
NAND and NOR gates.
There's more coming too. Ten of
them, real soon.
All of which goes to prove two important points relative to RCA.
The continuing progress of the
people who invented CMOS.
And acontinuing commitment to the
solid state technology that's come on
strong and is here to stay.
With all this behind you, you can
start plugging our new COS/MOS
circuits into your plans. (COS/MOS
is the RCA name for CMOS.) To order samples, contact your nearest
RCA Solid State distributor, call your
RCA field office, or write RCA Solid
State, Section 70F13, Box 3200,
Somerville, N.J. 08876. For information phone Pat Lindblad (201)
722-3200, Ext. 2355.

RCA

The first house in CMOS

Solid
State

21 new types from the people who
developed more production capability and delivered more CMOS than
anyone in the industry.
There's a256 bit static RAM that
requires no precharge or refreshing.
What may be even more important to
you is that it requires only microwatts of standby power. Which
makes it ideal when memory protection is important.
Internahonal RCA. Sunbury-on-Thames. IJ K or Fup Buddmg. 7-4 Kasum.gaselo. 3-Chome. Clhyoda-Ku. Tokyo. Japan in Canada RCA Umded. Ste Anne de Bellevue 8 10. Canada
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LSI testing:
athree-way street
General-purpose, special, and combination systems all have
place in checking memories, calculators, microprocessors
by Howard Wolff, Associate Editor
What kind of instrument is needed
to test large-scale integrated circuits—the general-purpose tester,
the specialized tester, or both? The
answer is all of the above. It all depends on the application.
Some makers of test systems
maintain that some of the requirements for LSI testing can be handled
best by a big, general-purpose machine; others prefer specialized

ones. And still others like acombination, or modular, approach. A
prime supporter of that last view is
William C.W. Mow, president of
Macrodata Corp. of Woodland
Hills, Calif., a tester manufacturer,
who says he can supply both types
through his system of "cascading"
testers.
Mow breaks the market into the
system house, the large computer

company, and the semiconductor
maker. The first, he says, needs a
versatile large-scale tester because it
must test memories, random logic,
and microprocessors. Only if
memory-testing requirements escalate considerably would such a
house be forced to add dedicated
memory testers, says Mow.
On the other hand, he adds, the
computer manufacturer requires
only a memory tester, while the
semiconductor manufacturer has yet
a different need: separate memory
and microprocessor testers.
Another California tester maker,
Teradyne's Digital Systems division
in Chatsworth, believes that specialized testers are the answer for the
needs of the memory, calculator
chip, and microprocessor markets.
Jack G. Salvador, vice president and
general manager, says, "The `DME'—
diagnose and measure everything—
machines are too large, too complex, and too expensive to be justified at this time. They're not optimum for anything." The big
machines leave too much room for
error, he adds. "The operator has
enough complexity in the devices
without having the complexity of
the tester added to it." So the answer, according to Teradyne, is to
offer specialized testers in each area.
That's also the philosophy at Tektronix in Beaverton, Ore. James
Fischer, marketing manager for
automated test systems, is loathe to
compare special with general-purpose testers because, he says, neither
Ready. Tester maker Tektronix is marketing
the S-3400 series for semiconductors, left,
for $80,000 to $150,000. Below is atest station, the 1803, also from Tek.

will do all the jobs, and neither will
dominate the other. But in its marketing plans, which include both
types, Tektronix will tilt slightly
toward the general system because
it is adaptable.
Deciding factors. "The determining factors in whether or not aspecialized LSI tester will be used are
volume, throughput time, and the
kind of testing to be done," says
Fischer. For example, he says: "In
memory, the market is characterized
by a volume in the millions of devices yearly. On the production line,
this means short throughput time
and getting them out the door as
fast as possible. In this kind of environment, you test to determine
whether the device works or not. It's
not necessary or economical to try
to characterize the failures. So you
test to first failure."
A relatively new entry in the LSItesting race is another Chatsworth
company, Xincom Corp., which
supplies a complete memory-test
system that Tektronix markets as
the 3400. Since Xincom's product
line is modular, it's not surprising to
find that the company's marketing
vice president, John W. Coons, advocates assembling atest system for
aspecific job.
Xincom uses a "mother-daughter" arrangement for its 5500 series,
a concept labeled by Macrodata's
Mow as the wave of the future. This
consists of an internal controller as
the "daughter" that can be loaded
from an external "mother" computer instead of with paper tape.
With this arrangement, up to eight
terminals (four testers, two stations
per tester) can be slaved to one computer, which develops programs,

keeps track of results, does housekeeping, and so on.
Versatility. In aunique position is
Western Digital Co. of Newport
Beach, Calif., which makes both an
mos and ageneral-purpose test system called the Spartan. The system
is used by other device makers, such
as Burroughs, Microsystems International Ltd., American Microsystems Inc., and Solitron Devices.
Ron Griffin, test-systems marketing
manager, says that, while aspecialized tester may look more economical than ageneral version, it sometimes doesn't work that way. "In
engineering development," he says,
"it's necessary to have amore versatile tool."
National Semiconductor's Tony
Mandia disagrees. He thinks that
specialization is the best thing that
ever happened to Ls! testing. Mandia, manager of MOs-test engineering, says, "Specialized testers make
alot of sense from the point of view
of throughput, performance, and
economics. If you have adedicated
tester, life is a lot simpler. For one
thing, the logic in the tester can be
designed for a specific job, which
means you can take a lot of shortcuts on the production line that you
couldn't take with a general-purpose tester."
Interestingly, though, Mandia
also seems to agree with the module
makers when he says, "What would
be ideal would be to have dedicated
testers doing avariety of jobs, each
controlled by its own microprocessor and all tied together into a
single system by acentral computer
that does all the book work."
Reporting for this article were Bernard C Cole and Paul
Franson

Faster
digital
systems
checkout
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Kurz-Kasch
Logic Probes

Kurz-Kasch's patented
logic probes identify
(1) logic low (TTL .0V to
0.8VDC) white light
(2) logic high (2.4 to Vc) red light
(3) deadbands (0.8V to 2.4V) no light
(4) pulses (any excursion) blue light
(5) open circuits — no light
Logic probes are also available
for MOS, HTL, RTL and discrete
logic. Prices from $699$ to $9995.
Send for free literature. For a 30
day free trial probe or special information, telephone Tom Barth,
General Manager, Kurz-Kasch
Electronics, 2876 Culver Ave.,
Dayton, Ohio 45429, Telephone:
(513) 296-0330

Kurz-Kasch,Inc.
ELECTRONICS DIVISION
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U.S. and Soviets ready space link
Hot Line, to avoid damage by humans, will use European and Soviet
communications satellite; Moscow earth station causes delay
by Howard Wolff, Associate Editor

Something had to be done about the
Hot Line linking Washington and
Moscow. Soviet and American officials agreed—after a Danish bulldozer. operator cut the line near Copenhagen, aFinnish farmer plowed
it up, and afire in aBaltimore manhole put it out of service—that the
system had to be separated as far as
possible from humans.
The answer is anew arrangement
that provides for two parallel satellite-communications
circuits—one
utilizing the Russian Molniya, and
the other the European Intelsat sat-

ellites. The hookup was to have
been completed by the time President Nixon visits Moscow this summer, but the target date is now between August and the end of
November. The delay, say American officials, is in getting the Soviet
earth station on stream; the American one, operated by the Army Satellite Communications Agency at
Ft. Detrick, Md., is already operating and is busily tracking the Russian birds.
The U.S. satellite portion is a
leased full-duplex voice-bandwidth

circuit from a Comsat station at
Etam, W. Va., through an Intelsat-4
to a Russian earth station being
built by tyr some 10 miles from
Moscow.
The Ft. Detrick Molniya earth
station was supplied under a $7.5
million contract by the Harris Electronic Systems division (formerly
Radiation division) of the Harris
Corp. It consists of identical communications systems that will be
providing C-band signals through
60-foot tracking and communications antennas.
Tracking is a particular problem
because, unlike the Intelsat and
other synchronous satellites, which
appear to remain in fixed position,
the Molniya satellites travel in a
highly eccentric and highly elliptical
orbit. Their path will bring each of
the three or four Molniyas forming
the operational system over the Hot
Line's U.S. earth station in a high
looping arc once aday.
Both the antennas will track each
satellite, ensuring uninterrupted operation in case one malfunctions.
Then, just before the active satellite
moves out of range, one of the antennas will swing away and lock in
on the next Molniya coming into
view in the sequence.
Eccentric. The Molniyas travel
this way because the northern portions of the Soviet Union aren't visible to a satellite located over the
equator. The Russians, therefore,
have their satellites follow an exHot bird. Intelsat 4 will be one satellite used
in redundant spaceborne communications
link between Kremlin and Washington. The
other will be Soviet Molniya. The link is
scheduled to be completed this autumn
when the Soviet earth station turns on.
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tremely elliptical orbit: the apogee
is 25,000 miles and the perigee is
300 miles. Each craft makes two
complete orbits around the earth
each day, making two North American apogees. Each time it reaches
this North American high point,
each Molniya is visible to both the
Russian and American earth stations for a period of about eight
hours.
Redundancy is the watchword for
the communications systems, as well
as for the antennas. Dual uplink
and downlink chains are provided
in on-line/standby pairs so that
single failures in either system will
cause only amomentary loss of signal.
Each of the two baseband information channels frequency-modulates acarrier; each is up-converted
and amplified within redundant
transmitting chains. The output of
one of the two power amplifiers is
then selected for radiation to the
Molniya satellite via the antenna
subsystem.
Received signals are sent from the
antenna subsystem to one of the two
low-noise amplifier channels in the
receiver subsystem. Four down-converter/demodulator channels then
move the band signals to a signal
processor. Two of the four channels
normally provide redundant paths
for the Moscow-link communications traffic. The other two, not directly in the communications path,
give the signal processor auxiliary
inputs for the earth frequency and
power control and for automatic
tracking.
Ironically, despite all the technology and expertise designed into
the system way, it won't get much
use. While ordinary communications between the Kremlin and
Washington will continue to travel
back and forth via closed-circuit
Telex machines, the Hot Line is reserved for top-priority communications between the two governments in the event of crises such as
last October's Middle East war and
what William E. Naeher, deputy assistant secretary of state, refers to as
"other emergencies."
In any event, Russian and American diplomatic communication officials no longer will have to worry
about bulldozers, plows, and fires in
Baltimore.

You say you want a
..et;

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

anda

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

and a
highly reliable switch proven
in thousands of installations
... available in momentary
or alternate action... N.O.,
N.C. or two circuit (one N.O.,
one N.C.) ...that accommodates a T-114 bulb with
midget flanged base, incandescent, in a range of voltages from 6-28V.

etc.
etc.
etc.
Now, for the first time
Dialight gives you
custom panel designing
with astandard line of
push -button switches and
matching indicators
Dialight offers abroader range of switch and
indicator possibilities than you'll find
anywhere in astandard single-lamp line.
Sizes: 3
/ "x1", 5/
4
8"and 3
/ "square and round.
4
Send today for our new full-color catalog.

DIA LIGHT
A North American Philips Company

Dialight Corporation, 203 Harrison Place, Brooklyn, N.Y. 11237
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A tool is the extension of man's hand and does his
bidding easily ... almost by itself. Functional, simple,
beautiful ...the 1013 is today's Signal Source that
meets your every need ...on the bench, in your lab.
in your system.
Performance with integrity .... the 1013 has all the
•••••••

COMSTRON'S Model 1013
Frequency Synthesizer
0.1Hz to 13MHz at aBasic $1595.

features and more. Features you'll wonder how you
ever did without. A 5+ digit display at full crystal
accuracy (no "accuracy stealing - verniers).
low spurious and phase noise, high purity sine wave.
TTL square wave, metered output, calibrated
attenuator and full programmability.
The full 5+ digits are programmed either from the
front panel or remotely via a bi-directional I/O bus...
the LED display always shows the state of the
instrument ... accuracy is never compromised!
Clean signals..

levelled, displayed and settable

with real output power...the COMSTRON 1013—
Today's Basic Tool!
Ask for our new brochure or call COMSTRON for a
demonstration ...today.

COMSTRON
CORPORATION
120-30 Jamaica Avenue Richmond Hill, N.Y. 11418
Tel: 212-441-3200
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Patents

Europe delays patent changes
New treaty would end right of holder to control trade in all Common Market
countries, aprovision used frequently by components manufacturers
by Richard Shepherd, McGraw-Hill World News

Some of the world's big component
manufacturers are breathing a sigh
of relief. The reason: a potentially
troublesome piece of European patent legislation has been stalled just
short of agreement. It would, among
other things, remove the right of a
patent holder to control trade of his
product between countries in which
he has obtained apatent. And that,
say European patent experts, is afavorite marketing strategy of the
electronic-components industry.
What saved the day was British
refusal to participate only five days
before delegates were due to arrive
in Luxembourg last month to sign a
European Common Market patent
treaty. The stay may be only ashort
one, since the project was put off
until the fall. But it may last longer
because the British are supporting a
protocol to the draft treaty that calls
for adelay in application of the patent for five or even 10 years. Meanwhile, supporters of the treaty hope
the Common Market's Court ofJustice will hand down decisions that
can get the whole project moving
again.
The row is over the last of three
big international patent agreements
designed to speed and rationalize

the slow and often varied procedures for establishing an inventor's
rights for his discovery in as many
corners of the world as he chooses.
The three agreements, though separately negotiated, go hand in hand.
The first, the Patent Cooperation
Treaty, signed in Washington in
1970, provides asingle patent-filing
application to cover as many as 40
separate national patents. The second, the Munich Convention,
signed last October, sets up asingle
patent-granting mechanism, including ajoint patent-examination facility, previously only available to
three or four countries.
The third would create a single
Common Market patent. But the
complicated diplomatic haggling
over all three means that the failure
of any one could foul up the others.
One for all. As it stands now, the
draft Common Market patent treaty
will insist that the patent-holder or
his licensee no longer can intervene
to protect his market in any member
country after he has introduced his
product in any one of the member
states. In other words, once the
product is launched in one country,
it must be allowed equal access and
treatment in any of the other eight.

Too much too soon?
As the patent chief of one of Europe's largest electronics companies explains it, the Common Market patent, combined with the Munich Convention and the Patent Cooperation Treaty, would "put too much weight on our
shoulders. Iam very much in favor of the Munich Convention, but we need
to gain experience with the European Patent Office and then tackle the EEC
patent later on."
But even that opinion isn't unanimous. One official who's involved in patent work for a major semiconductor company says the problem is too complex to say whether or not a delay would help. However, for the moment, it
appears that the people favoring delay are going to get their way.
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At the same time, the draft treaty
blocks another potential loophole
by ruling that patents filed on a
purely national basis in any one
country will automatically have the
same status and effect as the European version. Thus, the inventor
cannot escape the free-trade principle by filing in one country alone.
International patent officials figure that the British government sees
the new convention as yet another
tool for European integration. And
in its present hostility to that principle, the Wilson administration is
in no mood to accept a tightened
rein on British companies. Yet on
the surface, these experts say, the
British government is expected to
disguise its basic motives with ademand for more time to study the
draft treaty.
Right now, the British delegation
to the EEC is talking about an October reply to its initial examination
of the draft treaty, and there are still
hopes that an agreement can be
reached by the end of the year.
A more serious complaint, some
European experts concede, is that,
for many companies, the patent
would be more expensive than their
current national coverage in the European community. British patent
agents figure that for 16-year coverage for all nine member countries,
the European patent would cost
$7,200, compared with $16,800 for
each country separately covered.
But the agents point out that, in
many cases, the company does not
require complete coverage. For example, patent coverage on the same
basis in Britain, Germany, and
France alone would cost $1,440 less
than the European patent if calculated at current fees.
LI
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What you've been looking for in capacitor manufacturing equipment is high production, uncomplicated
operation, and the kind of reliable performance you
get from sound engineering. Isn't that right?
Well, you can stop looking. GTI-Dix Engineering has
the line of capacitor equipment that delivers.
The DAP Sealer, for example, seals beaded leads,
does solder-down operations, solder cladding,
double-stud diode sealing and glass encapsulation
of capacitor/resistor/thermistor chips — up to
16,000 parts an hour.
For high speed, precise component printing GTI's
Print N Mark body coats, color bands, or prints
legends or characters on axial-leaded devices at a
rate of up to 10,000 parts an hour. Prints on glass,
plastic, metal, epoxy or ceramic parts; handles a
wide range of component diameters, too. With the
addition of GTI's new Magnetic Feeder, one
operator, in one single operation, feeds, marks and
oven-dries your capacitors. GTI-Dix produces your
printing plates or individual type characters —
custom made to your specifications. We even
provide acomplete line of fast drying inks that meet
MIL Spec's and EIA standards — especially
formulated for Print N Mark.

DAP Sealer

For complete printing capability on your line, we've
designed anew Radial Lead Print N Mark machine
with acapacity of up to 40,000 disc capacitors
an hour.
You also can have clean, crisp imprinting on LED's,
DIP packages and even individual parts.
The latest in our line of capacitor equipment, the
Capacitor Chip Sorter not only saves labor, but also
glass and leads. Upwards of 20%.
And when you're sorting about
24,000 chips an hour, that's a lot
of glass and wire.

Capacitor Ch,p Sorter

For your bottom line, get the
straight line from:

MTI

cllx eunginsterIng
ADIVISION Of OTI CORPORATION

1399 Logan Avenue /Costa Mesa,
California 92626 / Phone (714) 546-0411
Telex 678421

Radial Lead Print N Mark
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Technical articles

Laser becomes
acomponent
for mass-market
applications
Helium-neon lasers priced below $100
are being aimed at volume usage
in supermarket point-of-sale systems,
video-disk players, and other
equipment that require safe,
low-power scanning for operation.
by David L. Wright and Dale Crane,
Spectra-Physics Inc., Mountain View, Calif.

El The helium-neon laser, once relegated to the scien-

tist's laboratory, is finally becoming inexpensive enough
for use in supermarkets and homes. Not that supermarkets will sell lasers to housewives, but reading labels
in stores and playing video records on television sets
will probably soon become the two most widespread laser applications.
Moreover, the laser has become safe and reliable
enough for extensive use in commercial and consumer
products: It is now practical to mass produce a lowpower laser with an operating life that exceeds the useful life of most electronic products, allowing the laser to
be used as acomponent, rather than asubsystem that
requires expert maintenance.
So even before label readers and video players become commonplace in the next five years, as often predicted, the laser will probably become a high-volume
component for many other applications.
Indeed, a new laser has been developed specifically
for mass production as a general-purpose component.
This laser, the Spectra-Physics model 136, sells for less
than $100 now in volume and is expected to drop in
price in the future. In the past, prices under $100 generally applied only to unmounted plasma tubes—the part
that generates the light beam—rather than assembled,
fully operational lasers.
Tests indicate that a continuous operating life of
more than 20,000 hours can be expected, or almost
twice the reliability of older designs of comparable
beam power (1 to 2 milliwatts). The expected life is
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twice the MTBF (mean time between failures) of most electronic products and is
equivalent to some 10 years of use at 40
hours a week. Also, power efficiency has
been doubled and beam pointing accuracy increased some 5 to 10 times by
the new design.
The cost reduction is aresult of anovel
plasma tube design that can be manufactured from easily fabricated piece parts
by automated production equipment.
Since conventional plasma tubes are
largely handcrafted by highly skilled
workmen, the new design sharply cuts labor costs. Major cost savings include:
• A 40% reduction in the number of
parts-fabrication and assembly operations
• A. 60% savings in materials costs
through the use of readily available,
lower-cost materials
• A 33% cut in the number of tube piece
paçts (from 60 in the conventional design
to 40 in the new design).
Reducing tube costs made it possible to
package the laser as a general-purpose
subsystem and still keep below the $100
1. Savings. This new He-Ne laser tube requires 33% fewer parts, 40% fewer manufigure that appears to be the cost threshold for volume applications. It is befacturing operations, and 60% less money for materials than previous models.
lieved to be the only non-laboratory laser
In addition to label-readers and video-disk scanners,
with a beam-power control. This control,
with arange from less than 1mw to more than 2 mw, the emerging, potentially high-volume markets for lowallows the equipment manufacturer to set the beam cost lasers include pollution-monitors, copiers, optical
level as needed to comply with eye-safety standards. memories, communications, facsimile, and target desigThe laser itself is designed to meet electrical safety nation, such as gun sights. In fact, one of the first uses of
codes.
the model 136 is in the Electronic Label Reader for suThe rise in performance is largely the result of a permarkets (see "Laser speeds checkout," p. 93).
change in the optical mode that generates the beam in
All past uses have involved afew tens of thousands of
the plasma tube. The new mode has adiameter that is lasers while the expected mass markets will probably resmaller than before, thereby raising the optimum gas quire hundreds of thousands. In particular, video playpressure and reducing the required gas volume. In turn, ers and label readers must be mass-produced. Enough
tube diameter was reduced some 20%, to 1.2 inches, video players must be sold to create an attractive marfrom the 1.5 in. of conventional designs. The net effects ket for a variety of video disks, to encourage further
were a60% reduction in required operating power, since purchases of players. Likewise, the use of label readers
the excited gas is utilized more efficiently, and minimal in many stores will make commonplace the use of opti"gas-eating" (degradation caused by absorption of gas cally readable labels on merchandise.
by tube elements).
Simply reducing laser prices is not enough to open a
mass market. Components of consumer and commercial
Assaulting the mass market
products are expected to have average operating lives
The public still views the laser as alaboratory instru- longer than the warranty period; otherwise, replacement, although lasers have actually had many practical ment costs become intolerable. And asystem's primary
applications in the past decade. In fact, laser systems and most expensive component, whether the laser in a
have become commonplace tools in the construction in- video player or apicture tube in aTV set, should have a
dustry. The visible red beam of a low-power helium life much longer than the warranty period. If it does
neon laser is used as along, perfectly straight "string" to not, the manufacturer may be driven from the market
set ceiling and floor levels and to establish grade angles by areputation for "cheap," unreliable products.
for sewer-pipe installation, bulldozing, and the like.
Therefore, Spectra-Physics' basic objective at the outAt present, such alignment and surveying systems set of the tube development program in 1970 was to
constitute the only volume laser market—a few thou- lower cost and improve performance. The plasma tube
sand systems a year. Some small-volume applications was the prime target, since it is the most expensive part
include spectrometers, eye-retina stitchers, silicon-wafer of alaser to make. The other objective, making agenerpositioning, industrial-dimensioning controls, computer ally applicable laser, could be achieved in the packagemass-memory recorders, interferometers, and met- design phase. Luckily, no revolutionary changes in tube
rology, as well as laboratory research.
design were required. Instead, acombination of evolu-
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tionary changes in conventional helium-neon tube technology proved suitable.
Evolutions from lab to market
An evolutionary design was sought in order to make
use of the hard-won advances of the 1960s. Although
helium-neon lasers had started out as laboratory curiosities conceived and studied by physicists, their commercial production dates back to 1962. Spectra-Physics
began marketing helium-neon lasers through the Perkin-Elmer Corp. at that time, and their practical use in
instruments soon followed.
However, the early He-Ne tubes were expensive, had
short lives, and were difficult to use. They required expertly assembled external optical cavities (the resonators in which the coherent, monochromatic beams are
formed). A succession of developments from 1966
through 1969 largely corrected those problems.
The use of mirrors permanently assembled as parts of
the tube, forming permanently aligned cavities, and
semiautomatic alignment and sealing machines reduced
laser prices from more than $1,000 to several hundred
dollars. Meanwhile, lifetimes were extended from hundreds of hours to several thousands of hours by development of cold aluminum cathodes, hard dielectric mirrors, and moisture-resistant seals.
The latter developments opened the construction-laser market, which supported the tooling developments.

But it became obvious by 1969 that the tubes of the day
could not be produced at low cost in the huge volumes
projected for potential consumer and commercial markets. Furthermore, refinements of conventional tube designs would not assure cost and reliability improvements as great as those in the past.
Redeveloping the tube
Its origin as aproduct of the laboratory glassblower's
art caused the conventional plasma tube to retain a
complex, rather fragile shape with pin seals and many
protrusions. In contrast, the geometry developed for the
model 136 laser's tube is simple and suitable for mechanized production and rapid packaging (Fig. 2).
Besides the new glass-envelope geometry, which resulted in aclean cylinder, the major innovations in mechanical design are the stamped metal end plates and
the use of ametal, rather than glass, pinch-off tube. The
end plates replace the parts formerly used as mirror
seats and electrical feedthroughs. They are hermetically
sealed to the glass body. The pinch-off tube forms the
final seal after the tube is evacuated and filled with the
helium-neon gas mixture. Combined with other less
notable redesign, these changes eliminated 20 tube
parts.
Much of the development effort went into finding
proprietary combinations of economical materials that
were easy to fabricate and had compatible thermal-ex-

Laser speeds checkout
Food canners and other suppliers of merchandise to supermarkets have started to print on labels and packages
the Universal Product Code, afamily of optoelectronically
readable bar codes that identify each product and its
manufacturer. The UPC was adopted recently as aSuper
Market Institute standard so that many store operations,
from inventory-control to product-pricing and customercheckout, could be automated with electronic point-ofsale systems.
When read and decoded by symbol-scanning peripherals in the checkout counters, the UPC makes it possible
for the POS system's computer to look up prices and operate the store's electronic cash registers. The checker
simply pulls the packages across a scanning window in
the counter and puts them in a bag. And the POS computer also can replace manual price-marking, inventorychecking, accounting, and the like.
Spectra-Physics' Electronic Label Reader, one of the
initial applications of the laser described in this article, is
such a peripheral. The laser beam goes through focusing
and routing optics to a high-speed scanner that projects
a multibeam scanning pattern toward oncoming packages. In cross-section, the pattern is a horizontal line bisecting aseries of vertical scans.
Projected upward and forward for several inches beyond the counter-top scanning window, the pattern allows UPC symbols printed on the sides of boxes, cans,
and bottles to be read when most packages are upright.
Conventional fan or X-shaped laser scans would require
labels to be placed face-down on the scanning window.
Also, since UPC code bars are usually printed horizontally or vertically, a conventional scan would cross the
bars at a45° angle.
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The stitch-bar pattern is more efficient, since one of the
orthogonal scan lines will usually cross the code bars at
90°, the crossing angle that represents the shortest
scanning distance. That allows packages to be read while
moving through the scan pattern at speeds to 500 inches
per second. Maximum speed drops to 100 ips if a
checker twists apackage to a45° orientation.
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2. Evolution. The most important improvement on an older He-Ne laser (a) is the use in the new one (b) of stamped-metal end plates that
serve as both electrical feedthroughs and mirror seats. The new model also eliminates protrusions and fragile pin seals of previous designs.

pansion coefficients at processing and operational temperatures.
The resonant optical cavity is formed by two spherical mirrors. Most other low-cost plasma tubes employ
one spherical mirror and aflat mirror, an arrangement
called ahemispherical resonator. The hemispherical design is generally used because the mirrors are relatively
easy to align. However, that resonator's optical mode is
cone-shaped while the tube is cylindrical, so much of
the light energy generated by the excited gas cannot be
collected within the optical cavity and does not contribute to beam energy.
In contrast, the new tube's optical mode is almost cylindrical along the entire length of the tube. There are
only small variations in the diameter of the beam oscillating within the tube, so nearly all the excited gas is
utilized, providing the high power efficiency. The mode
is slightly more sensitive to angular shifts (e.g., warping
of the tube body) but has the compensating advantage
of being insensitive to changes in tube length. That gave
additional tolerance in the long direction.
In addition to reduced costs, the chief benefits are:
• Lifetime approximately doubled to 20,000 hours or
more (indicated by tests to date).
• Power efficiency more than doubled, an important
factor for supply economy and battery life. It approaches that of high-power lasers. An unballasted tube
generates about 3mw of beam power with an input of
1,200 volts at 3mw.
• Tight, repeatable beam-positioning so that little or no
alignment is needed to mate the laser to system optics.
When the tube is packaged, the beam is within ±
-0.05
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mm of the center line of package mounts, compared
with the ±0.5 mm typical for low-power He-Ne lasers.
• Small beam diameter-0.51 mm, compared with a
normal range of 0.5 to 1.5 mm.
• Smaller, more readily assembled package. The final
package is ahermetic cylindrical metal "can" 1.37 in. in
diameter and 11.5 in. long, or 22% smaller than aconventional tube's package would be.
The tube is placed in mounts in the package. The
beam is concentric with two precision system-alignment
reference surfaces machined on the can. The package
also contains stress reliefs that allow the tube to expand
and contract without warping during temperature variations, as well as installation of shock mounts, powersupply ballast, safety-ground circuits, and the beampower control.
Using the laser
The package eliminates the difficulties normally encountered in applying laser tubes. It converts the tube
to acomponent that can be installed without numerous
auxiliary electrical and mechanical parts, protects the
tube and its high-voltage components from adverse environments, makes the laser an electrically safe device.
A variable attenuator is built in as an output-power
control to allow the laser to be stocked as ageneral-purpose device. Precise beam-power tolerances have always
been difficult to meet in tube production, necessitating
either tube selection or adjustments in using systems.
The control allows the model 136 power to be specified
"from less than 1mw to more than 2mw."
The equipment manufacturer simply adjusts to the
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power desired by means of a fitting on the package,
while observing beam power on aconventional optical
power meter. To prevent end users from tampering with
the setting, the fitting is hidden, requires aspecial tool,
and can be sealed.
More power is required by the laser than the bare
tube, primarily because the tube is ballasted by 62
kilohms. All He-Ne tubes must be ballasted with apositive resistance to compensate for the gas discharge's
negative resistance. Unballasted tubes oscillate and
drop out. They may operate beyond their drop-out
point, but they will be inefficient and may be noisy.
The laser needs less than 7 kv starting voltage and
about 6 w of operating power (1.5 kv at 4 mA). Two
power supplies, also sealed, have been developed. One
draws less than 8w from a battery, and the other less
than 12 w from an ac outlet. Both use the laser's ground
circuit as part of asafety-monitor circuit that shuts off
all high-voltage power unless all grounds are complete.
Such circuits avoid subjecting personnel working with
active lasers to potentially lethal high voltages and
short-circuit currents that could reach 30 mA or more.
Mounting lasers requires afeel for the fine angles involved in beam positioning and familiarity with the effects of thermal and mechanical stress on positioning. A
bare tube can be mounted in simple holders only when
environments are benign and accuracy requirements
low. But apackaged laser with internal stress reliefs and
precision mounts can usually go into simple external
mounts—compliant mounts (holders with rubber "0"
rings around the "can") in less-critical applications, or
rigid rings at each end of the can in precision uses.
The system-mounting structure's thermal warping or
twisting should be considered. For example, 10 thermal
w across astainless-steel bar 1by 1by 20 cm creates a
thermal gradient large enough to cause 2milliradians of

angular shift—greater than the beam's diffraction-limited divergence. Pointing accuracy could be preserved
better in poorly cooled systems by mounting on aluminum or other high-conductivity materials.
Eye safety depends on how much beam energy enters
the eye in a given exposure time. If the beam is
scanned, modulated or pulsed, greater beam power is
allowable, since average power or exposure time is less
than when a continuous-wave beam is seen. Pertinent
standards are "American National Standard for Safe
Use of Lasers," (Z136, 1-1973), American National
Standards Institute, New York, and the proposed "Performance Standards for Laser Products," Bureau of Radiological Health, Bethesda, Md.
The model 136 is applicable to the three least-hazardous equipment classes defined in these documents:
Class I(exempt products requiring no precautionary labeling), which expose the eye to up to 0.4 microwatts
average power; Class II, 0.4
to 1mw; and Class III,
1mw to 5mw. Powers above 5mw are considered definitely hazardous.
By itself, this cw laser is aClass II or III product, but
beam modulation or scanning (or alight-tight housing)
can exempt the end equipment. For example, the Electronic Label Reader qualifies for Class Ibecause the
beam is split into multiple beams that are scanned at
very high speed. Even if abeam should reach the eye of
acustomer or checker, it would move too fast to be hazardous.
Electrical safety is also important. If the laser is used
with asystem power supply, safety circuits like those in
the optional supplies are strongly recommended. Also,
sealed packages avoid hazards from spills or high humidity, as well as protect the tube and its connectors.
The laser and the supplies can operate even when submerged in water.

3. In action. The laser must scan omnidirectionally
the product-code symbol, shown on package labels
(a). To do so, it's mounted inside an electronic labelreader (b) which focuses across-hatch scan pattern.
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The fast Fourier transform's errors are
predictable, therefore manageable
By limiting itself to adigitized segment of acontinuous waveform, the FFT
makes waveform analysis practical at the cost of introducing aliasing
and leakage errors; but these errors, once understood, are easy to counter
by Robert W Ramirez,

Tektronix Inc ,Beaverton, Ore

El One's first brush with the fast Fourier transform
(FFT) is often disconcerting because turning the classical
Fourier transform into the FFT practically always introduces errors. Known as leakage and aliasing, these errors almost invariably occur when continuous time-domain waveforms are subjected to finite-time-windowing
and sampling—both of them operations that are fundamental to the FFT.
But the engineer who understands why leakage and
aliasing occur will fairly soon be able to spot many cases
on sight. Also, several methods for combating them become very obvious.

Let's first recall the integral Fourier transform:
X(f) =f

x(t)e—Prildt

where x(t) is a continuous time-domain function, and
X(f) is the corresponding frequency-domain function
for which the integral transform is to be evaluated. To
transform x(t) digitally, the Fourier transform must be

I/

t

x2)t)

(b)
x3(
t)=

t) x2(
t
)

•
2. Effect of windowing. Fourier transform of an ideal sine wave is a
pair of impulses in the frequency domain (a). Transform of a rec1. Windowing. Mathematically ideal sine wave extends over entire

tangular pulse is a (sin x)/x function (b). Convolving these two func-

time domain (a). It must be multiplied by window of finite duration (b)

tions produces transform of a sine wave windowed by a rectangular

to yield a signal that can be handled by a computer for processing

pulse (c). Note the leakage. (All transforms shown here are magni-

into the frequency domain (c).

tudes only; hence, negative values
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re shown as positive.)
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3. Leakage. CRT photos of
sine wave (a) and its transform
(b) show actual "leakage,"
due to windowing. Effect only
fails to occur when frequency
(b)

of sine wave and inverse of
window duration happen to be
harmonically related.
4. Reducing leakage. Using
atriangular window (a) on the
sine wave of Fig. 3 cuts frequency-domain leakage (b).
Note, however, that it also cuts
amplitude of the frequencydomain impulses.

(b)

lal

restated as the discrete Fourier transform (DFT):
N— I
X,1(k4) =

A/ •

x(11.11)e —i2Tr"ftil

n=0

or, letting -If = 1/N,At,
\-1
X,1(k4) =

.

n=0

x 01.11 )
e—

i
2 7knIN

where kand n = 0,1
N-1; At is the time-domain sampling interval, and N is the number of samples taken
over the interval of (NNow the FFT is nothing more than atime-saving computer algorithm for evaluating the DFT, so its mathematical properties are completely analogous to the
DFT'S. Similarly, the errors associated with the FFT derive from the DFT. Leakage arises from the fact that the
waveform is studied over only a short period (or window) of time. Aliasing arises if the waveform is sampled
at too slow a rate.
The view through the window
In the integral transform, time is considered in its infinite totality. In the discrete transform, only the time
interval covering the N discrete samples is considered
(Fig. 1). In Fig. I
a, acontinuous function of time—a sine
wave—is assumed to exist over the time interval from -x
to +x. When this sine wave is transformed into the frequency domain by an FFT algorithm, a data window
(Fig. 1
b) must be defined, and asegment of the wave-
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How to read the CRT photos
The many photographs in this article ware taken from
the CRT display of the Tektronix digital processing oscilloscope (DPO). To benefit fully from this article,
therefore, the conventions used in the display for both
time- and frequency-domain information must be understood.
The CRT display has eight vertical and 10 horizontal
divisions. The scale factors giving quantity and units
per division appear at the top of display, the vertical
scale factor on the left, the horizontal on the right.
In the bottom right-hand corner of the display is information on the position of the zero reference for vertical information. A 0 DIV indicates the zero reference
is on the center horizontal line of the graticule; a
-3DIV indicates it is three divisions below that line.
Time-domain displays are distinguished from frequency-domain displays by the units associated with
the horizontal scale factors. S is time in seconds, HZ is
frequency. In time-domain displays, time zero coincides with the leftmost graticule line, and positive time
proceeds to the right in accordance with the displayed
horizontal scale factor. In frequency-domain displays,
zero hertz coincides with the center vertical line of the
graticule, negative frequency is on the left, and positive on the right.
Where it's needed to explain the display or add information, computer-generated text appears in the
lower left area of the display.
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5. Other windows. These eight
pairs of photographs each show a
windowed

time-domain

function

and its corresponding frequencydomain magnitude spectrum. The
various windowing functions have
all been applied to the same signal—a

low-pass-filtered

square

wave to which a low-amplitude
sine wave has been added. The
frequency of the added sine wave
is very close to the fundamental of
the square wave.
Included in the photos of the
frequency-domain spectra is information on the more important
characteristics of each windowing
function. Specifically, the bandwidth figure (BW), indicates the
theoretical bandwidth of the windowing function's major lobe at
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form viewed through the window. Thus, all knowledge
of the waveform's behavior before and after the window
is lost.
In effect, the window of Fig. 1
b is aunity-amplitude
pulse. The sine wave is "viewed through the window"
when the two are multiplied together. The result of this
time-domain multiplication of Figs. la and lb is shown
in Fig. lc.
Obviously, the act of windowing in the time domain
must also affect the signal in the frequency domain
(Fig. 2). Figures 2a, 2b, and 2c are the magnitudes of
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the Fourier transforms of the time-domain waveforms
of Figs. I
a, lb, and lc, respectively. Since multiplication
in the time domain corresponds to convolution in the
frequency domain, Fig. 2c is produced by convolving
the magnitude plots of Figs. 2a and 2b.
Figure 2clearly shows the effect of windowing in the
frequency domain. The original concentration of energy
in the two impulses of Fig. 2a has been smeared or
"leaked" into the major lobes and side lobes that appear in Fig. 2c. The same amount of energy is present o
both cases, but it has been redistributed in Fig. 2c in
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the 3-decibel point. The "T" fac-

2.5itee

200.V

tor appearing with these bandwidth figures is the reciprocal of

t--

the window length in the time domain. (For example, the window
length of the triangular window
shown in (b) is 10 divisions times
2 milliseconds, or 20 ms, and the
resulting theoretical bandwidth of
the triangular

window's

major

lobe at the 3-dB point is 1.25/20

801,4

SIDE (.03E -3203

-J IV

ms or 62.5 Hz.) Also given are
theoretical

figures

showing

the

level of each window's highest
side lobe relative to the major
lobe.
The Hamming window of (d) is
a cosine squared function on an
8% pedestal, and the triplet window of (f) is a cosine squared
function multiplied by an exponental function. All the other windows are self-explanatory.

(f

(h)

such away as to decrease peak magnitude. This redistribution of energy is what's called "leakage" and is adirect result of data windowing.
In practice, the leakage may not be as pronounced as
in Fig. 2c. In Fig. 3, for example, the major lobes represent the frequency-domain magnitude of the windowed
20.5 cycles of a sine wave, and they are so positioned
that the frequency-domain sample points of the FFT algorithm occur on the peaks of the side lobes. Consequently, instead of individual side lobes, all that's visible is the exponentially decaying peaks of the side
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lobes. This form of leakage looks like, and is often
called, "skirts."
Very rarely, the number of cycles of aperiodic waveform acquired within a rectangular data window is an
integer, and then no leakage at all occurs. In this situation, the frequency of the time-domain signal is harmonically related to the inverse of the duration of the
window, and the zero crossings of the (sin x)/x function
(which is the Fourier transform of a rectangular window) coincide with the frequency-domain sample points
of the FFT algorithm. (In the case of nonrecurring
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1942-1943 BUYER'S GUIDE for the

(Parts, Accessories and Materials)

PARTS, ACCESSORIES and MATERIALS
Aluminum
MI,>' 31.1 aI
s

Anodes
CARBON

ANODES

Keystone Carbon
, Si. Marys, Pa.
National Carbon Co..
arbon Sales Div.,
Cleveland, Ohio
Ohio Carbon Co., 12508 Berea ltd., Cleveland, Ohio
Pure Carbon Co., St. Marys, Pa.
Speer Carbon Co., St. Marys, l'a. (See p.
24.)
Stackpole Carbon Co., Tannery St., St.
Mary's, Pa.
Superior
Carbon
Products,
Inc.,
9115
George Ave., Cleveland, Ohio
United States Graphite Co., 1621 Holland
Ave., Saginaw, Mich.
METAL

ANODES

Bishop & Co., Platinum Works, J., 12
Channing Ave., Malvern. Pa.
CaHite Tungsten
Corp., 544
39th St.,
Union City, N. J.
Climax Molybdenum Co., 500 Fifth Ave.,
New York, N. Y.
Fansteel Metallurgical Corp., 2200 Sheridan Rd., North Chicago, Ill.
General Tungsten Mfg. Co., 502 234 St.,
Union City, N. J.
Goldsmith Bros. Smelting & Refilling Co.,
58 E. Washington St., Chicago, Ill.
Revere Copper & Brass. Inc., 230 Park
Ave., New York, N. Y.

Antennas
AUTO

ANTENNAS

ABC Radio Laboratories, 3334 N. New
Jersey St., Indianapolis, Ind.
American
Radio
Hardware
Co.,
476
Broadway, New York, N. Y.
Amy, Aceves & King, Inc., 11 W. 424 St.,
New York, N. Y.
Brach Mfg. Corp., L. S., 55 Dickerson St.,
Newark, N. J.
Consolidated Wire & Associated Corps.,
Peoria & Harrison Sts., Chicago, Ill.
Farnsworth Television & Radio Corp.,
3700 Pontiac St.. Fort Wayne, Ind.
Fishwick Radio Co., Colorado Bldg., Washington, D. C.
Galvin Mfg. Corp., 4545 Augusta Blvd.,
Chicago, Ill.
Insuline Corp. of America, 30-30 Northern Blvd., Long Island City, N. Y.
J. F. D. Mfg. Co., 4111 Fort Hamilton
Pkwy., Brooklyn, N. Y.
K..aar Engineering Co., 619 Emerson St.,
Palo Alto, Cal.
Kraeuter & Co., 585 18th Ave., Newark,
N. J.
Noblitt-Sparks Industries, E. 17th St., Columbus, Ind.
Philco Radio & Television Corp., Tioga
& C Sts., Philadelphia, Pa.
Premax Products Div., Chisholm-Ryder
Co., College & Highland Aves., Niagara Falls, N. Y.
Radian Corp., 3571 W. 62d St., Cleveland,
Ohio
RCA Mfg. Co., Camden, N. J.
Snyder, Inc., 813 Noble St., Philadelphia,
Pa.
Superior Tube Co., Norristown, Pa.
Ward Products Corp., 1523 E. 45th St.,
Cleveland, Ohio
HOME

ANTENNAS

ABC Radio Laboratories, 3334 N. New
Jersey St., Indianapolis, Ind.
Alden Products Co., 715 l'enter St., Brockton, Mass.
American
Communications
Corp.,
306
Broadway, New York, N. Y.
Amy, Aceves & King, Inc., 11 W. 424 St.,
New York, N. Y.
Andrea Radio Corp., 4820
48th
Ave.,
Woodside, N. Y.
Belden Mfg. CO., 4647 W. Van Buren St.,
Chicago, Ill.
Birnbach Radio Co., 145 Hudson St., New
York, N. Y.

D4

Brach Mfg. Corp., L. S., 55 Dickerson Sc.,
Newark, N. J.
Consolidated Wire & Associated Corps.,
Peoria & Harrison Sts., Chicago, Ill.
Cornish Wire Co., 15 Park Row, New
York, N. Y.
Eagle Electric Mfg. Co., 59 Hall St.,
Brooklyn, N. Y.
Farnsworth Television & Radio Corp.,
3700 Pontiac St., Fort Wayne, Ind.
Fishwick Radio Co., Colorado Bldg., Washington, D. C.
Fleron & Son, M. M., 113 N. Broad St..
Trenton, N. J.
Fowler Mfg. Co., 9 Rutger St., St. Louis,
Mn.
General Electric Co., Bridgeport, Conn.
General Television & Radio Corp., 1240
N. Homan Ave., Chicago, Ill.
General Winding Co., 254 W. 31st St., New
York, N. Y.
Insuline Corp. of America, 30-30 Northern
Blvd., Long Island City, N. Y.
Jefferson-Travis Radio Mfg. Corp., 380
2nd Ave., New York, N. Y.
J. F. D. Mfg. Co., 4111 Fort Hamilton
Pkwy., Brooklyn, N. Y.
Noblitt-Sparks Industries, E.
17th St.,
Columbus, Ind.
Norwest Radio Laboratories, Blaine Ave.
& Hill St., Shelby, Mont.
Philco Radio & Television Corp., Tioga
& C Sts., Philadelphia, Pa.
Premax Products Div., Chisholm-Ryder
Co., College & Highland Aves., Niagara Falls, N. Y.
Radex Corp., 1321 Elston Ave., Chicago.
RCA Mfg. Co., Camden, N. J.
Sparks-Withington Co., Jackson, Mich.
Stromberg-Carlson Telephone Mfg. Co.,
100 Carlson Rd., Rochester, N. Y.
Technical Appliance Corp., 516 W. 34th
St., New York, N. Y.
Teleradio Engineering Corp., 484 Broome
St., New York, N. Y.
Vertrod Mfg. Co., 132 Nassau St., New
York, N. Y.
Vogue Co., 8134 Vincennes Ave., Chicago,
Ward Products Corp.,
Cleveland, Ohio

1523

E.

45th St..

Art Sp,cialty Co., 3245 Lake St., Chicago,
Atlas Sound Corp., 1442 39th St., Brooklyn. N. Y.
Castlewood Mfg. Co., 12th & Burnett.
Louisville, Ky.
Le Vry Corp., 1111 Armitage Ave., Chicago, Ill.
Hadley, Robert M., 711 E. 61st St., Los
Angeles, Cal.
Hawley Products Co., St. Charles, Ill.
lilinois Wood Products Corp., 2512 S.
Damen Ave., Chicago, Ill.
Jensen Radio Mfg. Co., 6601 S. Laramie
Ave., Chicago,
Leotone Radio Co., 63 Dey St., New York,
N. Y.
Lifetime Corp., 1101 Adams St., Toledo,
Ohio
Meek Industries, John, 1313 W. Randolph
St.. Chicago, Ill.
Million Radio & Television Laobratorles,
1617 N. Damen St.. Chicago, Ill.
Operadlo Mfg. Co., 13th & Indiana Sts.,
St. Charles, Ill.
Bacon Electric Co., 52 E. 19th St., New
York, N. Y.
Ray Lab, Inc., 211 Railroad Ave., Elmira,
N. Y.
RCA Mfg. Co., Camden, N. J.
Stromberg-Carlson Telephone Mfg. Co.,
100 Carlson Rd., Rochester. N. Y.
University Laboratories, 195 Chrystie St.,
New York, N. Y.
Utah Radio Products Co., 820 Orleans St.,
Chicago, Ill.
Watterson Radio Mfg. Co., 2608 Ross Ave.,
Dallas. Tex.
Wright-Decoster,
Inc.,
2233
University
Ave., St. Paul, Minn.

Ballasts

Batteries
DRY BATTERIES

TRANSMITTING ANTENNAS
American Bridge Co., Frick Bldg., Pittsburgh, l'a.
Blaw-Knox
Co., Farmers Bank Bldg..
Pittsburgh, l'a.
(See page 102.)
Graybar Electric Co., Lexington Ave. at
43d St., New York, N. Y.
(Sole
Distributors for Western Electric Co..
New York, N. Y.)
Bordner Corp., George H., 602 Hamilton
St., Allentown, Pa.
Harrell Co., D. H., 10640 Buffalo Ave.,
Chicago, Ill.
Hartenstine-Zane Co., 225 Broadway, New
York, N. Y.
Hoke Vertical Radiator Co., 135 S. Market St., Petersburg, Va.
International-Stacy Corp., 875 Michigan
Ave., Columbus, Ohio
Isolantite, Inc., 343 Cortland St.. Belleville, N. J.
Lehigh Structural Steel Co., 17 Battery
PI.. New York, N. Y.
Lingo & Son, John E., 28th St., 87 Buren
Ave., Camden, N. J.
(See page 168.)
Mims Radio Co., Texarkana, Ark.
Superior Tube Co., Norristown, Pa.
Truscon Steel Co., Albert St., Youngstown, Ohio
Western Electric Co.—see Graybar Electric Co.
Wilcox Electric Co., 3947 State Line.
Kansas City, Mo.
Wineharger Corp., 2100 Hawkeye Drive.
Sioux City. lows.. (See page 140.)

Attenuators
see Controls

Baffles
SPEAKER BAFFLES
Adler Mfg. Co.. 2901
Louisville, Ky.

W.

Chestnut

St..

Acme Battery Corp., 59 Pearl St., Brooklyn. N. Y.
Bright Star Battery Co., 200 Crooks Ave.,
Clifton, N. J.
Burgess Battery Co., Freeport, Ill.
Deal Electric Co., 338 Berry St., Brooklyn, N. Y.
Edison Storage Battery Div., Thomas A.
Edison, West Orange, N. J.
General Dry Batteries, Inc., 13000 Athens
Ave., Cleveland, Ohio
Le Carbone Co., Myrtle Ave., Boonton,
N. J.
National Carbon Co., 30 E. 42d St.. New
York, N. Y.
Philco (Battery Division), Philadelphia,
Pa.
Ray-O-Vac Co.. Madison, Wis.
Southern Battery Co., Appomattox, Va.
United States Electric Mfg. Corp., 222 W.
14th St., New York, N. Y.
Western Cable & Light Co., Baldwin, Wis.
Winchester Repeating Arms Co.,
New
Haven, Conn.
STORAGE

BATTERIES

American Battery Co., 208 W. Kinzie St..
Chicago. Ill.
Am-plus Storage Battery Co., 425 W.
Superior St., Chicago, Ill.
Bowers Battery Mfg, Co., Reading. l'a.
De Vry Corp., 1111 Armitage Ave., Chicago, Ill,
Edison Storage Battery Div., Thomas A.
Edison, Inc., West Orange, N. J.
Electric Storage Battery Co., Allegheny
Ave. & 19th St., Philadelphia, Pa.
leneral Lead Batteries Co., Chapel St. &
Lister Ave., Newark, N. J.
General Storage Battery Co.. 2005 Locust
St., St. Louis, Mo.
Globe Union, Inc., 900 E. Keefe Ave.. Milwaukee, Wis.
I;ould Storage Battery Corp., 35 Neoga
St., Depew, N. Y.
Jumbo Battery Mfrs., Ellsworth, Iowa.
K. W. Battery Co., 3705 N. Lincoln Ave.,
Chicago, Ill.
Monark Battery Co., 4556 W. Grand Ave.,
Chicago, Ill.
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pulses, too, leakage will not occur if the pulse rises from
and returns to zero within the window's confines.)
Unfortunately, this harmonic relationship seldom
happens. Leakage generally occurs and just has to be
lived with—though it can be diminished if the window's
shape does not exhibit as harsh atime truncation as the
rectangular window.

energy is forced into and widens the major lobe.
Besides the rectangular and triangular windows so far
mentioned, there are many more windowing functions
available for preconditioning acquired signals. Also
called weighting functions and convolution kernels,
eight of the more common and useful windows are illustrated in Fig. 5.
Examination of all these windowing functions reveals
ageneral trend of increasing bandwidth for decreasing
side-lobe level. The implication here is that the resolution—the ability to distinguish adjacent frequencies of
equal amplitude—decreases as bandwidth increases. On
the other hand, the selectivity—ability to pick out adjacent frequencies of unequal amplitude—is increased as
the side-lobe level is decreased. An extreme of the selectivity-resolution dilemma is shown in Fig. 5h, where
a cosine fourth window has widened the fundamental
lobe so much that it threatens to encroach upon the domain of the adjacent, low-level frequency component.
Had this low-level component been closer to the fundamental, cosine fourth windowing would have caused the
component to be absorbed in the widened lobe of the
fundamental.

Reducing leakage

Allasing

6. Allasing. Insufficient sampling of high-frequency sine wave (solid
line) leads to low-frequency aliasing (dashed line). To prevent it,
sampling rate must be at least twice highest signal frequency.

For example, take triangular windowing. In Fig. 4a,
the same 20.5 cycles of sine wave as appear in Fig. 3a
have been multiplied by a unity-amplitude triangular
pulse. The spectrum of this triangularly windowed
waveform (Fig. 4b) reveals significantly less leakage
into the skirts than does the spectrum of the rectangularly windowed waveform of Fig. 3b. Amplitude is
also lower, because aunity-amplitude triangle contains
less energy than a unity-amplitude square pulse of the
same duration.
Now, the windowing function is in essence atime-domain pulse of fixed energy, and any change in that
pulse's shape must be reflected in aredistribution of the
energy in the pulse's frequency domain. It follows that,
if the shape of awindowing function is changed to reduce side-lobe size, the energy normally associated with
those side lobes must go elsewhere. In general, the

To evaluate the FFT, the data viewed through awindow must also be digitized. But the process of obtaining
discrete samples of the windowed time-domain waveform may give rise to aliasing, or foldover, errors.
Digitizing an analog waveform, requires that the
waveform's amplitude be sampled often enough to define the waveform completely. The number of times
that any waveform is sampled in a fixed period is referred to as the sampling rate. The well-established
sampling theorem (Nyquist criterion) states that the
sampling rate must be at least twice the highest frequency present in the wave form for the wave form to be
defined completely. Failure to use a sufficiently high
sampling rate is the source of aliasing errors.
Fig. 6 diagrams the impersonation of low-frequency
waveforms by aliasing or foldover. Assume that the 10
cycles of sine wave shown by the solid line represent a

Refresher on FFTs
The Fourier transform has been described as both one of
the most useful and one of the most useless mathematical tools available to the electronics engineer. The usefulness of the tool is evident: it provides a method for calculating the frequency spectrum—both magnitude and
angle—for any function of time. However, for almost all
signals, except the very simple ones found in textbooks,
the evaluation of the Fourier integral is so difficult and
time-consuming as to have been impractical before computers were widely available.
Computers substitute brute-force number crunching
for the elegance of analytic solutions. Any time-domain
waveform that can be described as a sequence of discrete values can be transformed into the frequency domain by a computer. But even with a computer, the process was rather lengthy until James W. Cooley and John
W. Tukey, deciding to exploit the various symmetries inherent in the definition of the Fourier transform, produced

100

"An algorithm for the machine computation of complex
Fourier series" (Mathematics of Computation, April 1965,
p. 297). This algorithm and its successors are what are
known today as fast Fourier transforms (FFTs).
As reasonably priced, accurate, analog-to-digital converters, and low-cost minicomputers and microprocessors become more widely used, the examination
of a signal's frequency spectrum may become as commonplace as the study of its time-domain behavior.
Though communications engineers have traditionally
thought in terms more of frequency bands than time
functions, the advent of instruments like the digital processing oscilloscope [Electronics, March 15, 1973, pp.
98-103] is giving them the hardware to look at signals
the way they've always wanted to. But engineers who
have no experience of the FFT do need to be aware of
the important differences between this practical tool and
M. Fourier's mathematical abstraction.
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(a)

lb

7. Recognizing

the

impostors.

These

three

photos show the effect of adding high-frequency
components to an input signal while keeping the
sampling rate fixed. In (a), the sampling rate is
more than twice the maximum input frequency, and
all is well. As additional frequency components are
added, foldover occurs around the edges of the
screen and two low-frequency aliases appear (b).
They are easy to recognize because they destroy
the monotonicity of the spectrum.
(c)

When

many

more components are added, the impostors reach
the center of the screen, fold over there, and proceed out toward the edges again (c).
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8. Relation to foldover. Aliasing occurs systematically as a result of foldover. If sampling rate is 2X, then the foldover frequency is X—the
limit set by the sampling theorem. Frequency components below X in the waveform being sampled will appear as they ought. A component Y
hertz above X will actually appear as an alias Y hertz below it, hence the spectrum display is said to fold over at X.

high-frequency component, say 100 kilohertz, of a
waveform that is being digitized, and that the heavy
dots on the sine wave represent 12 digital amplitude
samples. However, a 100-kHz sine wave sampled only
1.2 times per cycle yields asampling .frequency of only
120 kHz—too low for complete definition of the 100-kHz
component. The frequency that corresponds to the
Nyquist criterion is 120 kHz/2 or 60 kHz-40 kHz below
the 100-kHz component. The low-frequency impersonation or alias caused by insufficient sampling of the highfrequency component is shown in Fig. 6as the dashed
sine wave. Note that the alias has a frequency of 20
kHz-40 kHz below the 60 kHz defined by the Nyquist
criterion. Since a frequency component 40 kHz above
the 60 kHz frequency winds up as acomponent 40 kHz
below it, the 60-kHz frequency is sometimes called the
foldover frequency.
The spectra of Fig. 7 demonstrate how aliasing can
sometimes be recognized by inspection. The square
waves that were transformed for these frequency-domain displays were generated by acomputer by the successive addition of odd harmonics. Thus, for the sake of
the demonstration, the band limiting of the waveform
was controlled very precisely.
In Fig. 7a, the waveform has been limited to components existing below the ±
5-kHz folding frequency chosen for this case, and no aliasing is apparent. (The ±
5kHz folding frequency corresponds to the left and right
edges of the display.)
If the next higher harmonics are added to the timedomain waveform, undersampling will occur. The aliasing that arises from the undersampling of frequency
components above the folding frequency is shown in
Fig. 7b, where the additional harmonics have folded
about the left and right edges of the display to appear
as low-frequency aliases. Their nonsymmetrical placement in the frequency domain and their lower-thannormal amplitudes are clues that aliasing has occurred.
As more and more harmonics are added in the time
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domain, more and more frequency impostors are found,
as shown in Fig. 7c. There, aliasing has progressed from
the left and right edges of the display to fold about zero
hertz in the center of the display and then work back
out toward the edges again.
Figure 8shows another way of looking at the folding
action that characterizes aliasing. Note that aliasing is
not limited to the bounds delineated here, but in theory
goes on to infinity.
If components higher than the Nyquist frequency are
known to exist in the time-domain waveform being
sampled, then aliasing is bound to happen, and afoldover of high-frequency components in the frequency
domain should be expected. If the frequency components of awaveform are not known, then asimple test
for aliasing is to sample the waveform, transform it to
the frequency domain, and check to see if the frequency-domain function appears to go to zero and remain at zero before the edges of the window are
reached. If it does not, aliasing has probably occurred.
Since aliasing arises from insufficient sampling of the
original waveform, an obvious cure for the problem is
to assure sufficient sampling. But unfortunately, awelldefined high-frequency limit is lacking in some waveforms, for instance, in those with fast rise times or in the
responses from high-pass filters.
Here, aliasing can be prevented if the high frequencies are filtered out before the waveform is digitized. Filters used for this purpose are referred to as
anti-aliasing filters and are designed to limit the highfrequency content. of the filtered waveform to aknown
and acceptable cutoff frequency.
Probably the most important thing to remember in
using the FFT is that certain errors are inherent in the
application of digital techniques to analog waveforms.
Once the errors and their sources are understood, action
can usually be taken to reduce the error. Indeed, all
that's needed with some measurements is the ability
simply to recognize bad data and then ignore it.
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for not impersonating an op amp
Unlike most other comparators, these MC3430-33 highspeed quads don't don the usual op amp spec disguise.
We've combined a conglomeration of specs into one helpful parameter that treats the MC3430 series like digital
devices rather than op amps. This revealing new spec is

r ---

MIMM•0•1

Malmo».

-a

o

called "input sensitivity" (V 15 ).
Traditional comparator specs are a heritage from the
early "op amp" development days of linear. But these parameters don't adequately describe comparators with their nota-

o

bly different applications. Like the MC3430-33 quads. They're
at home as sense amps in 1103 type MOS memory systems,
other computer interface applications, or even control systems. That's where input sensitivity comes to the rescue.
Input sensitivity blends the effects of voltage gain, input
offset voltage and input offset current. This provides you
with the comparator's differential input requirements to guarantee agiven logic state at the output. In short, input sensi-

C')

mmmmm

mm Wpm

tivity gives you your worst-case design at aglance.
And just so there are no unexpected surprises, we've
even included some usually ignored influences in conventional specing. Like the effects of ±5% power supply variations, a ±3.0 V common-mode voltage range and temperature
changes from 0° to 70°C.
It all adds up to a ±7 mV or ±12 mV total sensitivity,
depending on how stringent your requirements. Both versions are available in either open-collector or three-state
TTL compatible configurations. And prices for these 10 fan-

cri

4096 word by 4-bit
memory system with
1103 type MOS memory.

out comparators start as low as $4.00 (100-up) with off-theshelf delivery.
So just how good is the MC3430-33 series compared
with other popular industry standard comparators? The table
tells all.

Hopefully, your curiosity is peaked. Satisfy it by capturing
the MC3430-33 comparator data sheet which details our
unique new parameter. Correspond to P.O. Box 20912,

WORST CASE COMPARISONS
T.. = 0 to 70•C
Differential Input
Voltage Required
for 3.0 V Output
Change

. lio
"s = 200 ,
2.
mA
Max

1̀,..

A..,*

MC3430.
MC3432

—

—

—

—

MC3431,
MC3433

—

—

—

—

Type
Number

mV
Max

V/V
Typ

-Phoenix, Arizona, 85036, or circle the reader service number
Error Voltage
Generated Into
20011 Source
Resistors

Input
Sensitivity
WV

—

7.0
12

3.0

25

5.0

10

100 k

0.030 mV

70“

0.014 mV

10.04

MNE521

10

4000

0.75

12

2.4

13.15

5.0

mV
mV

•Typical values give ,as minimum gain not alsvay
•Iio measured in rift

specified.

mV
mV

And we've got the MC3430-33 high-speed quad
comparators.
Seize them and reap the rewards.

13

1000

MLM311

MC1711C

below.
Now you've got their complete description.

0

MOTOROLA LINEAR
— practical innovations for systems design!
Circle 103 on reader service card

Designer's casebook
Synchronous noise blanker
cleans up audio signals
by M.J. Salvati
Sony Corp. of America, Long Island City, N.Y.

Fluorescent lights, gas rectifiers, neon lamps, sots, and
triacs all produce asubstantial rf signal that often radiates through their power-line connections and interferes
with nearby communications receivers. This type of radio interference desensitizes the receiver and makes the
recovered audio signal very difficult to understand.
The circuit shown here significantly improves the
audio intelligibility of a receiver by eliminating the
noise pulses generated by a single dominant nearby
noise source. The noise pulses are removed from the
audio signal with only slight distortion. Moreover, since
this noise-blanking circuit is not internally connected to
the receiver, it can be moved from one receiver to another as needed.
The noise pulses produced by power-line radiation
occur at a repetition rate of twice the local power-line

frequency. Since the noise-blanking circuit is driven by
the same power utility as the noise source, the output
signal from the bridge-rectifier section of the noise
blanker will have the same rate as the noise pulses.
The source of the blanking pulses, therefore, is independent of the input audio signal. The blanking pulses
cause the FET gate (transistor Qi) to conduct to silence
the receiver. Since the blanking pulses are not derived
from the input signal, their timing does not depend on
the snape and rise time of the noise pulses, nor is it affected by the modulation characteristics of the desired
signal.
The output from the bridge rectifier is shaped by a
Schmitt trigger that drives a dual monostable multivibrator. The first monostable (moNo i) delays the
blanking pulse, which is produced by the second
monostable (moNO 2), relative to the rectifier's output.
The delay is variable so that the blanking pulse can be
positioned to coincide with the noise pulse.
The width of the blanking pulse is determined by resistor RI and capacitor C1. The fast rise time of the
blanking pulse (from moNO2)is slowed down by the
low-pass filter formed by resistor R2 and capacitor C2,
thereby minimizing the distortion of the recovered
audio signal

Eliminating power -line noise. Circuit for audio receivers generates

+6 V

blanking pulses to cancel power-line noise that produces unwanted

and the blanking pulses, therefore, occur at the same repetition rate,
and the variable delay of MONO I permits easy synchronization.

2N5245

2.2 pF
(3 VI

rf interference. The blanking pulses are derived directly from the line,
making them independent of the input audio signal. The noise pulses
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only fixed resistors when the desired output voltage and
temperature coefficient need not be adjusted.
The fixed resistors used in this circuit should be film
or wire-wound types for good long-term stability. A reference-type zener diode, such as the 1N4894, will improve voltage stability still further. All the resistors and
by Nathan O. Sokal
semiconductor devices should be thermally coupled to
Design Automation Inc., Lexington, Mass.
each other for a good transient response to changes in
ambient temperature.
A simple procedure can be followed to adjust the cirA reference voltage source, which is built around asuitcuit
to desired operating conditions. First, set potenably stable general-purpose operational amplifier,
tiometers
R1 and R2 approximately at their mid-range
offers an adjustable output-voltage magnitude, as well
positions. Then adjust potentiometer R,3 until the voltas an adjustable output-voltage temperature coefficient.
age across R2 is zero at the reference temperature. This
Both the voltage magnitude and the temperature coeffiis the temperature at which it must be possible to adjust
cient may be varied independently of each other.
the temperature coefficient without changing the output
The output voltage can be positive or negative, and it
voltage. Next, position potentiometer RI to give the deis continuously variable from 0.7 to 13 V. The temperasired output voltage at the reference temperature.
ture coefficient is also continuously variable, from
The last step is to adjust potentiometer R2 for the de-0.3%/°C to +0.3%/°C. For the circuit shown in the
sired temperature coefficient. This adjustment, which
figure, the output voltage is positive. To obtain anegashould not affect the output voltage at the reference
tive voltage, the polarities of all the diodes and the suptemperature, can be made by heating or cooling the enply (except to the op amp) are simply reversed.
tire circuit to some temperature other than the reference
The temperature coefficients of the zener-diode volttemperature and then adjusting R2 to obtain the desired
age, the resistance values, the op-amp input offset voltoutput voltage at that temperature.
age, the op-amp input bias and offset currents, and the
As aprecaution, the circuit's output voltage should be
power-supply voltage need not all be zero. Rather, their
checked for changing temperature. If it is not within the
values as functions of temperature must be stable with
desired tolerance, repeat all the adjustment steps but
time and retrace well with temperature cycling. This is
the
first one. Usually no such repetition will be needed.
also true of the V-I characteristics of diodes D1 and Dz.
More
output current can be obtained from this referMoreover, these two diodes do not have to be matched.
ence voltage source by adding an npn power transistor,
If a narrower range of output voltage is adequate,
wired as an emitter-follower, at the circuit's output. The
part of resistance R1 should be a stable fixed resistor.
output from the op amp goes to this transistor's base,
Likewise, if anarrower temperature-coefficient range is
and resistor R1 is then connected to the transistor's
satisfactory, part of resistance R2 should be a stable
emitter, which becomes the circuit output. If the output
fixed resistor. Resistances RI, R2, and R3 should be
voltage
is negative, a pnp emitter-follower should be
multi-turn potentiometers if both wide-range adjustused.
Without
an emitter-follower, the output current
ment and high resolution are desired. Or they should be
can
be
as
large
as
10 milliamperes for most general-purcombinations of potentiometers and fixed resistors if a
pose op amps.
narrow adjustment range will do. Or they should be

Variable voltage source has
independently adjustable TC

Stable voltage source. The output voltage of this reference voltage source can be adjusted from 0.7 to 13 volts. And the circuit's outputvoltage temperature coefficient is also adjustable, from -0.3%/°C to + 0.3% /*C. These two adjustments are independent of each other. Potentiometer R1 sels the output voltage, potentiometer R2, the temperature coefficient, and potentiometer R3, the reference temperature.
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680 £-1
*--1
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Switched frequency doubler
provides multiple outputs
by Michael F. Black
Texas Instruments, Systems Analysis Section, Dallas, Texas

can be added. For each output, two capacitors (
CI and
transform the 50-ohm load up to aresistance value
that output transistor Q1 can drive satisfactorily. The reactance of inductor L2 then tunes out the capacitance to
present a high-value real load to Qi's collector at the
doubled frequency.
The value of L2's reactance is:
C2)

XL2 = (
1
/0(RIVQ)
Frequency doublers that operate in the vhf/uhf range
typically consist of complicated arrangements of saturated amplifiers, tuned circuits, and harmonic-suppression traps. With these circuits, aconstant input impedance is usually difficult to sustain with changing
temperature. Also, if the doubler must be switched, it is
difficult to maintain circuit simplicity and high isolation
ratios.
The switched frequency doubler shown here, however, provides high harmonic rejection, as well as constant input impedance, and it requires a minimum of
adjustment. The circuit, which consists of adouble-balanced mixer followed by a linear amplifier, accepts a
50-megahertz input of 5dBm. In addition, it has provision for fast on/off switching and multiple 100-MHz outputs to 50-ohm loads.
The input power is split by the two-way power divider, HY1, and applied to the RF and LO ports of the
mixer, MI. The mixer output, of course, is made up of
several frequencies: twice the input frequency, the input
frequency itself, the difference frequency (between the
input and the local oscillator), and harmonics.
The difference frequency, which is dc, is shorted by
the rf choke (Li), and the input-frequency component is
attenuated by the LO/i-f and rf/i-f isolation of the
mixer. Transistor Qi is tuned to the doubled frequency,
and the high-Q circuit in its collector loop further attenuates the unwanted frequencies to about 50-dB down.
Through inductor L2,the matching structure of this collector loop provides the only circuit adjustment.
Only three 50-ohm outputs are shown here, but more

where Rp is the load resistance that transistor Q1 sees,
and Q is the circuit's figure of merit. The reactances of
the transformation capacitors, C1 and C2, are also dependent on Rp and Q. They can be expressed as:
[Rp/(1 +Q2)][Q -[(50/Rp)(1
Xe 2 = 50/[(50/Rp)(1 +Q2) _111/2

Xci =

+

Q2) _/11/2]

Circuit Q is selected according to the harmonic rejection required. The higher the value of Q is, the higher
the harmonic rejection will be, but the more difficult
some component values may become to obtain. For the
circuit given here:

Q =6
Rp = 1.5 kilohms
XL2 = 83 ohms at 100 MHz = 0.13 microhenry
Xc i = 222 ohms at 100 MHz = 6picofarads
and:
Xc 2 = 104 ohms at 100 MHz = 15 pF
Each output of the circuit supplies a power level of
+3dBm at afrequency of 100 MHz.
Transistor Q2 is a nonsaturating switch that is compatible with arn., open-collector input. Together with
its associated circuitry, transistor Q2 switches transistor
Qi, providing the mutiple gated outputs. Switching
times of well under 1microsecond can be realized when
an appropriate value is chosen for capacitor C3.The circuit's on/off isolation is better than 50 dB.
Designer's casebook is aregular feature in Electronics. We invite readers to submit original
and unpublished circuit ideas and solutions to design problems. Explain briefly but thoroughly the circuit's operating principle and purpose Well pay $50 for each item published.

Rf frequency doubler. From a5-dBm input at 50 megahertz, this switched frequency doubler develops multiple 3-dBm outputs at 100 MHz,
seen by output transistor 01 so that the circuit can handle 50-ohm loads with relative ease. The doubler's only adjustment, inductor
used to tune out this added capacitance. Transistor
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is used to switch transistor Q.
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A New Standard For Accuracy!

31
2 Digit
/
A/D Converter
The LDI10/LD 111A/D converter sets the
pace for accuracy with aspecification of
0.05% of reading, -±1 digit. The set consists
of two ICs, and with the addition of a
reference voltage and clock becomes
afull 31
/-digit analog-to-digital
2
conversion system. LD110/LD 111
features and specifications make the
converter set an ideal choice for digital
display processors in
• DPMs

• Thermometers

• DVMs
• Controllers
• Instrumentation

• Scales
• Tachometers

DIGIT STROBE
OUTPUTS

D,

BCD DATA
OUTPUT

D,

SIGN
OUTPUT

D,
D

5V

INPUT

ANALOG
VOLTAGE
INPUT

I2V

Specifications
• Accuracy of 0.05% of reading, -±1 count
• ZIN > 1000 Mfl
• 4 pA typical input bias current (25°C)
• 100 µV resolution (200.0 mV range)

o

• 40 dB NMRR (a 60 Hz
Features
• Auto-zero minimizes effect of offset, drift
and temperature
• Auto-polarity
• Sampling rates from 1
2 to 12 samples/second
/
• Two voltage ranges: 2.000V and 200.0 mV
• TTL-compatible outputs
• $28.60 per set (100-set price)

The unique conversion technique uses asingle
reference and asingle full-scale adjustment to
achieve ahighly-accurate strobed 31
2 -digit output
/
of up to 3100 counts plus sign. LD II1analog
processor employs monolithic PMOS/bipolar
construction and interfaces directly with the
LD110 digital processor, which has amonolithic
PMOS structure. For further information

write for data
IC Applications: (408) 246-8000, Ext. 120

Ir

Eiliconix incorporated
2201 Laurelwood Road, Santa Clara, California 95054
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Semiconductor
random-access
memories
Which of the many RAMs spawned
by afast-changing semiconductor
technology is best for which
application? This survey relates
the capabilities of available and
soon-to-be-available device types to
the needs of today's memory systems
by Laurence Altman Solid State Editor

El No segment of the semiconductor market has grown
faster in the last few years than semiconductor random-access memories.
For every RANA-on-a-chip being used in 1972, 50 are
being used today. Consumption has gone from 3 million units to over 75 million, adding up to nearly 75 billion bipolar and metal-oxide-semiconductor bits.
Available device types have multiplied from just
two—the 1,024-bit dynamic p-channel MOS RAM and
the small (64-bit and 256-bit) bipolar array—to at least
six distinct RAM types based on adozen different bipolar and MOS techniques (see table).
Where core once reigned, 70% of new memories are
now being designed with semiconductor devices. Applications span every kind of memory system, from the
microsecond, micropower requirements of today's terminals and portable memory equipment, through the
100- to 500-nanosecond mainframe and peripheral
controller applications, right down to the fastest 20-ns
computer buffer and scratch-pad functions.
Figure 1shows the three functional categories:
• Static bipolar and dynamic n-channel 1,024-bit
RAMs for very fast scratch pads, buffers, and mainframe memories.
• The old 1,024-bit dynamic p-channel RAMs and the
new 4,096-bit dynamic n-channel RAMs for low-cost,
medium-speed main memories and as alternatives for
peripheral, terminal, and microprocessor applications.
• The new static RAMs—easy-to-use 1,024-bit
n-channel MOS and 256- and 1,024-bit complementary MOS arrays—for the small peripheral and terminal systems that often need low power dissipation
but almost never high speed.
Scratch pad, buffer, and cache
Only bipolar arrays have ashort enough access time
to handle the fastest (20 ns) scratch-pad requirement.
Moreover, their read time cycle time equals their read
access time and does not handicap system speed.

HIGH-SPEED
BUFFER, CACHE,
SCRATCH PAD
RAMs

MAINFRAME RAMs

PERIPHERAL
AND
TERMINAL
RAMs

256-BIT TO 1,024-BIT BIPOLAR
1,024-BIT n-CHANNEL
1,024-BIT
STATIC n-CHANNEL

1,024-BIT DYNAMIC p-CHANNEL
4,096-BIT DYNAMIC n-CHANNEL

256-BIT TO 1,024-BIT

STATIC C-MOS

ACCESS TIME Ills)
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But for most buffer and cache memory, the 50- to
80-ns reach of n-channel dynamic MOS devices is
good enough. Their problem is not access time, which
may be as short as in some bipolar RAMs, but cycle
time, which is three times as long as the access time
and may slow up over-all system speed. Bipolars are
therefore better for those cache memories that are
cycle-time-limited, as well as for those scratch-pad
memories that perform a read/modify/write cycle.
Also troublesome in n-channel RAM system designs
is managing the large current transients of about 20
milliamperes caused by power and clock pulses during
the memory cycle. These transients are absent in the
static, clock-less bipolar devices, and their presence in
the n-channel MOS RAMs may require a looser layout
that uses up more board space and more design time.
High clock voltage is another n-channel system overhead, and so too are interface logic circuits, whereas
bipolar RAMs, being TTL or ECL designs, are automatically corrpatible with logic. These factors, together
with the increasing availability of Schottky TTL, oxideisolated TTL, and ECL 1,024-bit RAMs, must be
weighed against the generally lower power consumption and component costs of n-channel RAMs.
Main memory
As the cheapest way of satisfying medium-speed
mainframe and large peripheral controller needs, the
new 4,096-bit n-channel RAMs far outdo the 1,024-bit

p-channel types. (The very fast mainframe will probably
stay with the speedy 1,024-bit n-channel RAM.) Packing four times as much memory as the same size of
chip and operating at about the same speed as the pchannel devices, the newer type potentially offers a4:1
cost-per-bit advantage. The n-channel device also cuts
system costs a lot, since its address and data lines interface directly with TTL, it has simple clocking, and it
consumes no more power per chip.
Although availability is likely to be spotty till 1975,
4,096-bit chips have already been designed into microcomputers, minicomputers, and add-on systems. At
present, the situation is changing almost daily, but
three types are vying for industry dominance. To classify them by the company of their origin:
• Intel/TVs 22-pin package, announced by Intel and
then modified by TI, uses TTL voltage levels for all address, data-in, and data-out lines; it requires only one
high-voltage clock level but needs three power supplies.
• Motorola/AMI's 22-pin package differs in having an
extra reset pin, which must be energized when power
is first applied.
• Mostek's 16-pin package takes up less board space
than the other two, at the cost of some added system
complexity in clocking and interface logic, since the
device must be multiplexed; it is also TTL-compatible at
all inputs, including the clock input.
Perhaps the biggest surprise has been the static

THE RAM FAMILIES

Type

Bipolar:
64-to-256-bit ECL /TTL
1,024-bit ECL /TTL

1,024 -bit dynamic n-channel
(7001 and 2205 types)

Typical speeds,
access/cycle (ne)

Power per chip
active/standby (mW)

20 — 50 /20 — 50
60 — 90 /60 — 90

350 /350
500 /500

60 /180

1,024-bit p-channel
11103 or 6002)

300 /600

4,096-bit n-channel

200 — 350 /400 — 700

1,024-bit static n-channel
12102 types
dash versions)

C-MOS static
256 -bit
1,024 -bit
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1,000 /1,000
500 /500

350 /350
600 /600

Computer scratch pads.
Buffer memories.
Accumulator registers.
Control stores.
Caches.
50-ns caches.
Add-on mainframe memory.
Buffer memories.
In high-speed controllers.

450 /60

Medium-speed mainframe.
Add-on mainframe memory.
Minicomputer memory.
In terminals.
In small controllers.

450 /60

350

Applications

30

350 /90
350 /90

20 /0.2 (r2W)
30 /0.3 (µW)

Major core replacement.

Computer mainframe memory (micro, mini, and 360 types).
Also large mainframe, add-on, and fast peripheral memories.

Small memory systems.
In peripherals.
In terminals.
Display memory.
In peripherals.
In point-of-sale units.

In minicomputers, microcomputers, and calculators.
In medical instruments, avionics, and portable equipment.
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ELECTRONIC and ALLIED INDUSTRIES
National
Battery
Co.,
First
National
Bank Bldg., St. Paul, Minn.
Philc° (Battery Division), Philadelphia.
l'a.
Prest-O-Lite Battery Co., 4500 W. 16th
St.. Indianapolis, Ind.
Solar Corp., 944 W. Bruce St., Milwaukee, Wis.
Universal Battery Co., 3410 S. La Salle
St., Chicago, Ill.
USL Battery Corp., 1725 Highland Ave.,
Niagara Falls, N. Y.
Western Cable & Light Co.. Baldwin, Wis.
Willard Storage Battery Co., 246 E. 131st
St., Cleveland, Ohio

Belts
1)1 %I. ISEI.T.4—.ee Cable

Breakers
CIRCUIT BREAKERS (for

electronic

applications)
Allen-Bradley Co., 136 W. Greenfield Ave..
Milwaukee, Wis.
Bunnell & Co., J. H., 215 Fulton St..
New York, N. Y.
Burlington Instrument Co., Burlington,
Iowa
Cutler-Hammer, Inc., 1401 W. St. Paul
Ave., Milwaukee, Wis.
Electric Controller & Mfg. Co., 2701 E.
79th St., Cleveland, Ohio
Fenwal, Inc., Ashland, Mass.
General Electric Co., Schenectady, N. Y.
Heinemann Circuit Breaker Co., 91 Plum
St., Trenton, N. J. (See page 121.)
Leach Relay Co., 5915 Avalon Blvd., Los
Angeles, Cal.
Penn Electric Switch Co., Goshen, Ind.
Roller-Smith Co.. Bethlehem. Pa.
Spencer Thermostat Co., Attleboro, Mass.
(See page Ill )
Stangard Products Co., 4111 Fort Hamilton Pkwy., Brooklyn, N. Y.
Westinghouse Electric & Mfg. Co.. East
Pittsburgh, l'a,
Wheelco
Instruments Co., Harrison
&
Peoria Stet, Chicago. Ill.

Cabinets
METAL

CABINETS, CHASSIS AND
PANELS
American
Radio
Hardware
Co.,
476
Broadway, New York, N. Y.
Bud Radio, Inc., 2118 E. 55th St.. Cleveland, Ohio.
(See page 163.)
Columbia Metal Box Co., 260 E. 143rd St.,
New York, N. Y.
Dahlstrom Metallic Door Co., Buffalo St.,
Jamestown, N. Y.
Erie Can Co., 816 W. Erie St., Chicago,
Falstrom t'o., 7 Falstrom Court. Passaic.
N. J.
Hadley Co., Robert M., 711 E. 61st St.,
Los .Angeles, Cal.
Insulin.. Corp. of America, 30-30 Northern Blvd., Long Island City, N. Y.
(See page 163.)
Karp Products Co., 129 30th St., Brooklyn, N. Y.
Lewyt Metal Products Co., 60 Broadway,
Brooklyn, N. Y.
Millen Mfg. Co., James, 150 Exchange
St., Malden, Mass.
Miller Co., J. W., 5917 S. Main St., Los
Angeles, ('al.
National Co., 61 Sherman St.. Malden.
Mass.
l'air Metal Products Corp.. 32-62 49th St.,
Long Island City, N. Y. (See p. 146.)
Shemin
Metallic Corp,
1201
Flushing
Ave.. Brooklyn, N. Y. (See page ISO.)
PLASTICS

CABINETS—see

Plastics

RECORD CABINETS
Chicago Sound System Co., 2124 S. Michigan Blvd., Chicago, Ill.
Deceit Records, Inc., 50 W. 37th St., New
York, N. Y.
Electro Acoustic Co., 2131 Bueter Rd.,
Fort Wayne, Ind.
Harris Mfg. Co., 2422 W. Seventh St., Los
Angeles, Cal.
RCA 3Ifg. Co., Camden, N. J.
Schloss Bet's. Corp., 801 E. 135th St.,
New York, N. Y.
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(Parts, Accessories and Materials)

Transformer Corp. of America, 69 Wooster
St., New York. N. Y.
WOOD

CABINETS

Adler Mfg. Co., 2901 W. Chestnut St.,
Louisville, Ky.
Castlewood Mfg. Co., 12th & Burnett,
Louisville, Ky.
Caswell-Runyan Co., Huntington, Ind.
Chicago Novelty Furniture Co., 1750 N.
Campbell Ave., Chicago, Ill.
Churchill Cabinet Co., 2119 W. Churchill
St., Chicago, 111.
Hadley Co., Robert M., 711 E. 61st St.,
Los Angeles, Cal.
Illinois Cabinet Co., Rockford, Ill.
Illinois Wood Products Corp., 2512 S.
Damen Ave., Chicago, Ill.
Ingraham Co., Bristol, Conn.
Steger Furniture Mfg. Co., Steger, Ill.
Tillotson Cabinet Co., 1775 Broadway,
New York, N. Y.
Waters-Conley Co., 501 First St.. Rochester, Minn.
Watterson Radio Mfg. Co., 2608 Ross
Ave., Dallas, Tex.
Wells-Gardner & Co., 2701 N. Kildare
Avv., Chicago, Ill.

Cable
COAXIAL

CABLE

and

LINES

Alpha Wire Corp., 50 Howard St.. New
York, N. Y.
American Phenolic Corp., 1830 S. 54th
Ave., Chicago, Ill.
Anaconda Wire & Cable Co., 25 Broadway,
New York, N. Y.
Andrew, Victor J., 6429 S. Lavergne Ave.,
Chicago,
Belden Mfg. Co., 4673 W. Van Buren St..
Chicago, Ill.
Birnbach Radio Co., 145 Hudson St., New
York, N. Y.
Boston Insulated Wire & Cable Co., 65
Bay St. (Dorchester). Boston, Mass.
Brach Mfg. Corp., L. S., 55 Dickerson St.,
Newark, N. J.
Communications Products Co., 363 Cator
Ave., Jersey City, N. J.
Cornish Wire Co., 15 Park Row, New
York, N. Y.
Doolittle Radio, Inc., 7421
S.
Loomis
Blvd., Chicago, Ill.
Essex Wire Corp., 14310 Woodward Ave..
Detroit, Mich.
General Cable Corp., 420 Lexington Ave.,
New York. N. Y.
General Insulated Wire Corp., 53 Park Pl.,
New York, N. Y.
Graybar Electric Co., Lexington Ave. at
43(1 St., New York, N. Y. (Sole distributor for Western Electric Co..
New York, N. Y.)
Isolantite, Inc., 343 Cortlandt St., Belleville, N. J. (See page 105.)
Lektra Laboratories, 30 E:. 10th St.. New
York, N. Y.
Phelps Dodge Copper I'roducts Corp., 40
Wall St., New York, N. Y.
Precision Tube Co., 3828 Terrace St.,
Philadelphia, Pa.
Radex Corp., 1328 Elston Ave., Chicago,
Radio Receptor Co., 251 W. 19th St.. New
York, N. Y.
Simplex Wire & Cable Corp., 79 Sidney
St., Cambridge, Mass.
Uniform Tubes, Shurs Lane & Lauriston
St., Roxborough, Philadelphia, Pa.
Western Electric Co.—see Graybar Electrit• .
DIAL

BELTS and

CABLE

J.

F. D. Mfg. Co., 4111 Fort
Pkwy., Brooklyn, N. Y.
Schott Co., Walter L.,
5266
Blvd.. Los Angeles. Cal.

Hamilton
W.

Pico

Capacitors
FIXED

CAPACITORS

Aerovox Corp., 740 Belleville Ave., New
Bedford, Mass.
(See page 122.)
American Condenser Corp.. 2508 S. Michigan Ave., Chicago. DI.
Art Radio Corp., 115 Liberty St., New
York, N. Y.
Atlas Condenser Products Co., 548 Westchester Ave., New York, N. Y.
Automatic Winding Co., 900 Passaic Ave.,
East Newark, N. J.

Bud Radio, Inc., 2118 E. 55th St., Cleveland, Ohio
Cardwell Mfg. Corp., Allen D., 81 Prospect
St., Brooklyn, N. Y.
Centrailab, 900 E. Keefe Ave., Milwaukee.
Wis. (See page 8 )
Condenser Corp. of America. 1000 Hamilton Blvd., South Plainfield, N. J.
Condenser l'roducts Co., 1375 N. Branch
St., Chicago, Ill.
Consolidated Wire & Associated Corps.,
Peoria & Harrison Sts., Chicago, Ill.
Continental Carbon, Inc., 13900 Lorain
Ave., Cleveland, Ohio
Cornell-Dubiller Electric Corp.. 1000 Hamilton Blvd., South Plainfield. N. J.
(See page 19.)
Cosmic ltadio Co., 699 E. 135th St., New
York, N. Y.
Crowley & Co., Henry L., 1 Central Ave.,
West Orange, N. J.
Deutschman') Corp., Tobe, Canton. Mass.
Dumont Electric Co., 34 Hubert St., New
York„ N. Y.
Eitel-McCullough, Inc., San Bruno, Cal.
Electro-Motive Mfg. Co., S. Park & John
Sts., Willimantic, Conn.
Erie Resistor Corp., 644 W. 12th St.,
Erie, Pa.
Fast & Co., John E., 3123 N. Crawford
Ave., Chicago, Ill.
General Electric Co., Schenectady. N. Y.
General Mfg. Co., Waterbury, Conn.
General Radio Co., 30 State St., Cambridge, Mass.
Girard-Hopkins, 1437 23d Ave., Oakland,
Cal.
Glyco Products, Inc., 230 King St., New
York, N. Y. (See page 134.)
II. R. S. Products, 5707 W. Lake St.. Chicago, Ill.
Illinois Condenser Co., 3252 W. North
Ave., Chicago, Ill.
Industrial Condenser Corp., 1725 W. North
Ave., Chicago, Ill.
Insuline Corp. of America, 30-30 Northern Blvd., Long Island City, N. Y.
Johnson Co., E. F., Waseca, Minn.
Kellogg Switchboard & Supply Co.. 6650 S.
Cicero Ave., Chicago, Ill.
Magnavox Co., 2131 Beuter Rd., Fort
Wayne, Ind.
Mallory & Co., P. R., 3029 E. Washington St., Indianapolis, Ind.
Micamold
Radio Corp.,
1087
Flushing
Ave., Brooklyn, N. Y.
Muter Co., 1255 S. Michigan Ave., Chicago, Ill.
National Union Radio Corp., 15 Washington St., Newark, N. J.
Philco Radio & Television Corp., Tioga
& (7 Sts., Philadelphia, Pa.
Potter Co., 1950 Sheridan Rd., North Chicago, Ill.
RCA Mfg. Co., Camden, N. J.
Sangamo Electric Co., Springfield.
Sevision Magneto Engrg Co., 379 Phillips Ave., Toledo, Ohio
Sickles Co., F. W., Chicopee, Mass.
Solar :11fg. Corp., Bayonne, N. J.
(See
page 131.)
Sprague Specialties Co., 189 Beaver St..
North Adams, Mass.
Stromberg-Carlson Telephone Mfg. Co.,
100 Carlson Rd., Rochester, N. Y.
Teleradio Engineering Corp., 484 Broome
St., New York, N. Y.
Westinghouse Electric & Mfg. Co., East
l'ittsburgh, Pa.
COMPRESSED
Lapp Insulator
Roy, N. Y.
VARIABLE

GAS

Co.,

31

CAPACITORS
Gilbert

RECEIVER

St.,

Le

TUNING

CAPACITORS
Alden l'roducts Co., 117 Main St., Brockton, Mass.
American Steel Package Co., Squire Ave..
Defiance, Ohio
Barker & WIlliamson. Ardmore. l'a. (See
pure 138.)
Bud Radio. Inc., 2418 E. 55th at.. Cleveland. Ohlo. (See page 163.)
Cardwell Mfg. Corp., All..,, D., 81 Prospect St., Brooklyn, N. Y. (See p. 21.)
De Wald Radio Mfg. Corp., 440 Lafayette
St.. New York, N. Y.
General Instrument Corp., 829 Newark
Ave., Elizabeth, N. J.
Ilammarlund Mfg. Co., 424 W. 33d St.,
New York, N. Y.
Insuline Corp. of America, 30-30 Northern
Blvd., Long Island City, N. Y.
Meimsner Mfg. Co., Mt. Carmel, Ill.
Millen Mfg. Co., James, 150 Exchange
St., Malden, Mass.
National Co.. 61 Sherman St., Maiden,
Mass.
(See page 158.)
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1,024-bit n-channel MOS RAM, sales of which are
growing fastest of all RAMs. Introduced by Intel two
years ago, it is now supplied by several other manufacturers, and 10 million units could well be sold this year.
The static MOS RAM comes to life
MOS memory designers originally switched to dynamic cells to escape the slowness and largeness of
static memory. But silicon-gate n-channel processing
raised speeds and reduced size enough to revive interest in simpler-to-use static designs.
That interest has swelled, because the 1,024-bit statics operate from single 5-volt supplies, are directly
compatible with bipolar logic, and dissipate relatively
little power when operating (though dc power drain is
fairly high). Also, the latest designs are getting faster—
down from 1 microsecond to 500 ns and below—and
this will increase penetration into some small mainframes. Primarily, though, the static n-channel RAMs
are for small (16-kilobyte) peripheral memories, where
high speed is not needed but low system overhead is.
The newest RAMs are C-MOS devices, today generally at the 256-bit level of integration, by year's end
possibly at the 1,024-bit level. Their chief attractions
are low power dissipation (particularly their microwatt
standby power), high noise immunity, and high powersupply tolerance, all of which makes them useful outside the traditional computer market in industrial and
portable equipment. At 10 cents a bit, they're expensive, but cost will drop with experience and volume.
Moreover, many foresee the C-MOS RAMs proliferating throughout the computer memory hierarchy as
they're improved by, for example, the use of insulating
substrates like sapphire, which boost speed and increase chip packing density. And the prospect of
power-supply-insensitive, noise-immune 1,024-bit and
4,096-bit static C-MOS-on-sapphire RAMs, operating
off 5V at speeds below 100 ns, is very appealing.
What It all costs
Finally, what's happening to that all-important parameter—cost? Figure 2 charts the trends in semiconductor memory costs (core cost is included for comparison). Clearly, today's semiconductor memory
products are in the high-growth sharp-cost-reduction
part of their cycle. Even so, the 1,024-bit n-channel
statics and the just introduced 4,096-bit RAMs are already priced below core, and the 1,024-bit n-channel
dynamic products should join them in 1975.
Indeed, the 4,096-bit devices are expected to approach 0.1 cent per bit in the next few years—an encouragement to designers, who have been watching
the fraction of total system cost due to memory climb
steadily and so far irreversibly to about 40%.
El
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Glossary
A random-access memory, or RAM, is one in which
any data word of information may be accessed in any
order. Semiconductor RAMs are always read /write—
you can enter or remove data in any cycle. Semiconductor read-only memories, or ROMs, on the other
hand, nay or may not be read/write, but they are always random-access. Both should be distinguished
from serial memories, like shift registers, first-in firstouts, and so on, where bits can be accessed and recycled only serially. Cycle time is the time it takes to
complete an operation. In acycle you can access data
(read), enter data (write), read and write, and update
or modify the state of a memory location. While cycle
times of dynamic MOS memories are always longer
than access times, a bipolar memory's cycle time is
about the same as its access time, because it is static
and requires no refresh—a program is entered only
once and can be updated but need not be refreshed.
Static MOS memories have the same advantages but
are much slower than dynamic MOS memories, which,
however, must be refreshed about every 2 milliseconds and therefore need refresh clocks, as well as additional power supplies.
SOME MORE READINGS
For an in-depth Icek at where and how LS RAMs are being used in systems, see two Electronics Special Reports by L. Altman, Solid State Editor (Aug. 28, 1972. P. 63) and W. B.
Riley, Computers Editor (Aug. 2, 1973, p. 75). Economic advantages are analyzed in an
IEEE Intercom 74 paper by Intel Corp.'s A. C. Markkula Jr., "Semiconductor Memory
Costs: Present and Future," while the system designer is helped in another Intercon '74 paper, "Perspectives of Semiconductor Memory from the System Viewpoint," by Burroughs
Corp.'s J. Reese Brown Jr. Finally, several chapters in "urge and Medium-Scale Integration" deal with RAM processing and applications. Edited by Electronics' Executive Editor, S.
Weber, the book has lust been published by McGraw-Hill Book Co. for $15.
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Digital introduces the
GT44 Graphics System.
For $34,500 you get the price/performance
leader in graphics computing.
There's nothing comparable for the price.
Complete with hardware
and software. Induding our
advanced 16-bit PDP-11 /40
CPU, 16K words of 980 nanosecond internal memory, two
1.2-million word removable
cartridge disks, new 17-inch
CRT display, display processor
(complete with character and
vector generation) and light pen,
Digital's own 30 cps console •

terminal, and our graphicssupported disk operating system
with BASIC.
And it's atotally flexible
system. Add peripherals.
Develop new software using
the CRT. Monitor and direct
experiments, design interactively. In fact, do any of the
things you wanted agraphic
computer capability for and
couldn't afford till now. But
don't take our word. Come to

Digital and see for yourself.
Draw your own conclusions.
Contact your local Digital
office, or write: Digital Equipment Corporation, Maynard,
Mass. 01754. European headquarters: 81 route de l'Aire,
1211 Geneva 26. Digital Equipment of Canada Ltd., P.O. Box
11500, Ottawa, Ontario K2H 8K8.
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Circle 111 'on reader service card

The widest selection of
analog CMOS switches
and multiplexers.
Available now.
D

a

ANALOG
DEVICES
z

ANALOG
,11411 DEVICES
ig

The multiplexers:
AD7501 8-channel
AD7502 differential
4-channel.
AD7503 8-channel.

Get it only from us.
Again, only from
US.

A replacement for
HI1818.
Replaces DG506.
Replaces DG507.

AD7506 16-channel.
AD7507 differential
8-channel.
The switches:
• AD7510/AD7511/AD7519 You can't get them
quads.
anywhere else.
AD7512 dual SPDT.
Another that's ours
alone.
AD7513 dual.
Use it instead of
DG200.
AD7516 quad.
Instead of
CD4016A.
Get them all from
The price is right.
one source. And get
So give us acall —to order or to ask for our new
them fast. 4-, 8- and16-channel
catalog. It'll tell you everything you need to know
multiplexers. Quad and dual SPDT switches.
about our entire line of analog CMOS switches
Some of our designs you've never seen before. and multiplexers.
They'll give you specs, functions, and package
East Coast:
(617) 329-4700.
options you can't order anywhere else.
Midwest:
(312) 297-8710.
And we've got other designs you'll recognize
West Coast: (213) 595-1783.
right away You probably ordered them from
Our analog CMOS switches and multiplexers,
someone else awhile ago—and you're still
like our AD7520 CMOS DAC. are more innovative
waiting for delivery.
uses of advanced technology—to keep you (and
Check them out. They'll give you the design
us) astep ahead of everyone else.
benefits of CMOS—and the lowest power dissipa- Analog Devices, Inc., Norwood, Mass. 02062.
tion you can get.
a

Ir

•
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THERMAL
DESIGN
PART 7

Air through hollow cards
cools high-power LSI
Providing parallel flow through hollow-core
cards and wafer-mounted heat exchanger
can cut temperatures at no cost in space
by Lou Laermer,singer Co.,

Keadott Division, Wayne, N. J.

FLANGED
FRAME

EXIT AIR
PLENUM

CIRCUIT
BOARD

"0" RING

ENTRANCE-AIR
PLENUM

HEAT•TRANSFER PLANE

1. It's hollow.

Blowing air through, rather than across, the board

optimizes cooling of a circuit board populated on both sides by LSI
packages. Unlike conventional pc boards, the air stream holds all

LSI FLATPACK

components near the same temperature.

Circuit designers are excited about the tremendous
functional capability of Ls!, and they are constantly trying to increase the number they can pack on each
printed-circuit board. However, dense packing of thousands of active, heat-producing devices on asquare inch
of circuit card places an awesome burden on the packaging engineer.
Traditional cooling methods are becoming increasingly inadequate, especially with densely packed highpower LSI devices, because power density, in watts per

Electronlcs/June 13,1974

cubic inch, is much higher, and thermal paths from the
heat-producing devices to the cooling medium are too
long. It's not unusual for a logic card of 25 square
inches, which once dissipated 2.5 watts, to dissipate
20 w when mounting LSI and Ms! devices.
However, thermal paths can be shortened and temperatures of device junctions held well below safe values by using apatented hollow card so that the heat exchanger becomes an integral part of the circuit card. Air
circulates through a channel between the two circuit
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2. Potent package. Airborne computer packs 35 hollow cards containing over

3. Anatomy. Packing over 60 LSI flatpacks, this card

2,500 flatpacks. Total power dissipated is over 400 watts, but device temperatures

dissipates over 20 watts, almost 10 times more than its

never climb above 75°C, thereby enhancing long-term reliability. Slots shown in

conventional printed-circuit-card ancestor. Cool air

the top and bottom of the cards form the entry and exit air plenums.

enters at left and exits from the plenum at right.

cards mounted back-to-back, and results are truly astounding. What's more, the hollow configuration weighs
no more than aconventional card cooled in aconventional way.
Better still, thermally, is the basic building-block
module (B"M), which Singer-Kearfott has designed for
the U.S. Naval Air Systems Command. The module,
which has eliminated the circuit card altogether, lowers
the temperature of the lc junction from 141°C to asafe
68°C, while the ruggedized package is easily accessible
and easy to interconnect.

• Increasing convection effectiveness.
A design for a hollow-core card that satisfies design
objectives for ahigh-power, high-density system is illustrated in Fig. 1. The assembly is actually asandwich of
two cards, mounted back-to-back on a flanged frame,
which separates the cards to create a channel that allows cool air to flow across their rear surfaces. Bonded
to the back of each card is a conductive heat-transfer
plane, which serves as the convective interface.
The air enters aplenum on the left side of the frame
and exits at the right. The reason that cooling air entering the inlet plenums of cards positioned at increasing
Design objectives
distances from the air source does not get hotter is that
Clearly, two factors discourage the conventional dethe temperature gradient along the main air-cooling
sign approach: component temperatures are highly destream, perpendicular to the cards (the left side of Fig.
pendent upon card location in the chassis, and the tem1), is virtually zero. The transverse flow rate at the enperature rise across the horizontal span of each card is
trance to each card is determined by careful selection of
too great because ics near the center of the card build
the cross-sectional area of the entrance and exit air pleup intolerable temperatures. (See "Ls! turns up the
nums.
heat," p. 115).
The hollow cards are clamped together by straps beTrue, adesigner could use heat pipes, but they are extween their front and rear panels. The upper pair appensive. A better and cheaper solution is to introduce
pears in Fig. 2. The lower straps (not shown) serve as a
cooling air at acommon temperature to each card and
subchassis that supports the motherboard and the matthen circulate the air directly through each card. This
ing connectors for each card.
can be done most effectively by circulating air through a
A close-up of ahollow-card assembly that mounts LSI
hollow-core card.
flatpacks is shown in Fig. 3. Note that gaskets line the
The configuration of the hollow-core card provides
edges of the cooling-air entry and exit plenums to preimproved cooling by:
vent air leakage. Besides assuring a uniform tempera• Eliminating the thermal conducting path across the
ture at each card-inlet plenum, parallel cooling mainbreadth of the circuit card.
tains avirtually constant air-pressure drop, regardless of
• Replacing series air distribution with parallel air disthe number of cards. In the traditional chassis-type heat
tribution.
exchanger, the card interface temperatures increase as
• Increasing convection area per circuit card.
cards are added so that the cooling effectiveness falls off
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LSI turns up the heat
When it was populated by discrete components, the card
shown below cooled the circuits on it admirably. But
when large-scale integration multiplied the power density
to as much as 500 milliwatts per square inch, this configuration could no longer fill the bill. Originally designed for
an airborne computer, the chassis contained 35 cards
that dissipated a total of 85 watts. A power supply raised
the burden of thermal dissipation by another 65 W.
Circuit cards, some built on aluminum cores, conduct
heat left and right to the air-cooled heat exchangers,
which double as chassis walls. The card guides also
serve a vital secondary role—carrying heat from the card
to the exchangers. When each card dissipated 2.5 W, the
cooling air could keep temperatures below a safe 75°C.
However, when each card is packed with 60 LSI flatpacks, each measuring 0.25-inch square, the power on
each card is boosted to 20 W, which drastically increases
the amount of heat that must be dissipated.
If 'cooling air at 20°C is forced through the exchangers
at three pounds per kilowatt, the temperatures at various
points in the chassis will reach the temperatures as-

signed to the node points in the illustration. There is a colossal rise of 49°C laterally across the card. Although the
edge temperature is only 39°C, the center of the near
card is 98°C. The temperature of the last card at the rear,
near the outgoing air, rises to 131°C—well above the tolerable levels for long-term IC reliability.
A designer could improve heat flow in the existing design by increasing the card-core thickness and by using
a wedge-type card clamp, which would improve thermal
conductivity. But this effort won't lower IC temperatures
very much. Even atripling of the card-core thickness fails
to lower maximum IC temperatures below 92°C— too
high for long-term reliable operation. Moreover, thickening the card is a costly tradeoff because it doubles the
card weight and enlarges its volume by 30%.
Fortunately, the hollow-core card and the basic module with its integral exchanger are breakthroughs in thermal architecture. They both enable cooling air to circulate effectively and thereby provide the parallel air to hold
densely packaged LSI devices at low operating temperatures.

HEAT
EXCHANGER

AIR IN
(20°C)

ALUMINUM
CORE

300-mtV
FLATPACK

R, =30°C/W

CORE-TO.
FLATPACK CASE
RESISTANCE R,

=3°C/W
R3 =3.9°C/W
R4 =0.66°C/W
R5 =0.33' CAN (MEAN)
R6 =0.22' C/VV

R6 =I/WC,,

AIR IN

ADHESIVE

R5 =1/hA
CIRCUIT
CAROS
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4. Flow path. Entrance air at 20° C distributes to each of the cards and exits at 64° C. Air temperature at entrance plenums of all cards is
virtually the same. Circuits depict thermal paths. Resistor

R5

accounts for the thermal resistance of the convective interface.

as the distance from the air intake increases.
The hollow card successfully lowers component temperatures below what is obtainable in conventional designs. Using adesign rule of three pounds per minute of
cooling air per kilowatt, acard dissipating 20 w is allocated 0.06 lb of cooling air. As shown in Fig. 4, the air's
exit temperature is 64°C if the inlet temperature is 20°C.
The circuit card's thermal-plane temperature range is
from 30°C to 64°C, and maximum and average component-case temperatures are 82°C and 74°C, respectively.
Table 1 compares case temperatures and indicates
that the hollow card provides significantly lower component temperatures because the hollow region assures
that cooling air is brought within close proximity of the
heat-dissipating devices.
Convection efficiency increased
As an additional benefit, the geometry of air-core
cards boosts convection efficiency. The convection coefficient, which is afunction of air speed, rises because the
shortened cooling path speeds air flow through the hollow card and also prevents buildup of astatic boundary
layer, which hinders heat transfer. The path in the aircore card is 6 inches long, compared to 15 in. for the
conventional card.
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Finally, the surface area of the hollow card presents
20% more convective area to the moving air stream than
does conventional designs. If cooling is still inadequate,
a designer can furthur enlarge the convective area by
adding fins along the surface. A finned exchanger becomes practical when the power dissipation per card exceeds 25 w, not unusual in power supplies.
A system approach
Efficient as the hollow card is, one more improvement
can be made. That's to reduce the resistance of the path
from the chip to the thermal plane of the card.
In the LSI flatpack, junction-to-case thermal resistance ranges from 20°C/w to 75°C/w so that if a package dissipates 300 milliwatts, the junction temperature
rises 6°C to 22°C above the case temperature. Junctionto-case thermal resistance is amajor contributor to temperature rise, and if not lowered, can be a significant
factor in loss of reliability.
Improving the thermal path within the flatpack is difficult because effective heat transfer depends heavily on
alateral spreading effect as the heat moves from the device junction toward the interface between the package
and the circuit board. Attempts to improve heat flow by
selecting a better thermal conductor or a thinner sub-
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5. A cool wafer. Efficient thermal
package houses a3-inch LSI wafer (a). Component parts (b) include an alumina or beryllia heat
exchanger that fastens directly to
the base ceramic, optimizing cooling. Substituting more costly beryllia enhances thermal conductivity by afactor of 12.
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EXCHANGER

CERAMIC

PINS
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6. Full -wafer packaging. This airborne computer houses modules containing 3-inch wafers, doing away with the printed-circuit-card construction and holding device junctions below 68° C. Cam-operated connectors eliminate engagement force. At 400 W, higher-level package
dissipates almost three times the power of an earlier computer—with no increase in package volume.

chips and passive devices mounted on a multilayer
thick-film substrate.
Conventional card
The key to the excellent thermal capability of this
Hollow card
(0-05-in. aluminum core)
(° C)
module is the ceramic heat exchanger shown in Fig.
(" C)
5(b). The heat exchanger cements directly to the alumina-base ceramic, ensuring avery short thermal path
Maximum IC case
131
temperature
82
from the chip to the cooling air stream. Interrupted fins
can also be used to prevent static air boundaries from
Average IC case
115
73
temperature
forming, and the reward is ahigh film-convection coefficient.
Cooling-air
44
44
Substituting more-costly beryllia for alumina in the
temperature rise
heat exchanger lowers thermal resistance still more—by
afactor of 12—thereby lowering junction temperatures
Flow rate 3 lb/minu eper kW — 20°C inlet air temperature
another 8°C. The combination alumina-beryllia heat
exchanger lowers the lateral resistance so that hot spots
strate material seldom lower thermal resistance very are less likely to develop on the chip.
Singer-Kearfott's higher-level package, made up of
much. The problem requires anovel solution.
Extraordinarily potent in its ability to lower junction
basic building-block modules, is shown in Fig. 6. Airtemperatures is the structure shown in Fig. 5(a). This
flow paths are much like those shown in Fig. 1. Air
package, the B3M, offers junction temperatures 23% flows from left to right through the heat exchanger
lower than even the hollow card, and it can dissipate as channels on each module. Again, flow rates and inletmuch as 50 W. What is so unusual about this package is air temperature are independent of card placement,
that it does away with the circuit board by marrying a offering the designer great flexibility in arranging the
heat exchanger directly to the active lc devices.
configuration.
The basic module circulates cooling air where it beThe (B 3M) stems from adevelopment program sponsored by the U.S. Naval Air Systems Command for the
longs—in intimate contact with the IC. Doing away with
all-applications digital computer, designed to fulfill milthe circuit card lowers IC-junction temperatures approximately 20°C. If one applies the rule of thumb that each
itary and space requirements that are now anticipated
10°C of lower temperature doubles the mean time befor the latter part of this decade.
The module is designed to hold an LS! wafer 3inches
tween failures, the life of each IC has been lengthened
by afactor of 4. Such an enhancement clearly supports
in diameter that has a complexity equivalent to more
than 5,000 gates. Alternately, it can house ahybrid subthe role of sound packaging design in the development
of high-power-density electronic systems.
strate 3in. in diameter that contains amultiplicity of LSI
COMPONENT CASE 1EMPE RATURE S
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1942-1943 BUYER'S GUIDE for the

(Parts, Accessories and Materials)

Philco Radio & Television Corp., Tioga
& C Sts., Philadelphia, Pa.
Radio Condenser Co., Davis St. & Copewood Ave., Camden, N. J.
RCA Mfg. Co., Camden, N. J.
Reliance Die & Stamping Co., 1260 Clybourn Ave., Chicago, Ill.

Meissner Mfg. Co., Mt, Carmel, Ill.
Schott Co., Walter L., 5266 W. Pico Blvd.,
Los Angeles, Cal.
Stangard Products Co., 4111 Ft Hamilton Pkwy, Brooklyn, N. Y.
Zophar Mills, Inc., 112 26th St., Brooklyn, N. Y.

VARIABLE TRANSMITTER TUNING
CAPACITORS
Barker & Williamson, 235 Fairfield Ave.,
Upper Darby, Pa.
Bud Radio. Inc., 2118 E. 56th St., Cleveland, Ohio
Cardwell Mfg. Corp., Allen D., 81 Prospect St., Brooklyn, N. Y.
Harnmarlund Mfg. Co., 424 W. 33d St.,
New York, N. Y.
Insuline Corp. of America, 30-30 Northern
Blvd., Long Island City, N. Y.
Johnson, E. F. Waseca, Minn.
Millen Mfg. Co., James, 150 Exchange
St., Malden, Mass.
National Co., 61 Sherman St., Malden,
Mass.
VARIABLE TRIMMER CAPACITORS
Aerovox Corp., 740 Belleville Ay..., New
Redford, Mass.
Alden Products Co., 117 Main St., Brockton, Mass.
American Steel Package Co., Squire Ave.,
Defiance, Ohio
Automatic Winding Co., 900 Passaic Ave.,
East Newark, N. J.
Bud Radio, Inc., 2118 E. 55th St., Cleveland, Ohio
Cambridge Instrument Co., Grand Central Terminal, New York. N. Y.
Cardwell Mfg. Corp., Allen D., 81 Prospect St., Brooklyn, N. Y.
Centralab, 900 E. Keefe Ave., Milwaukee,
Wis.
De Wald Radio Mfg. corp., 440 Lafayette
St., New York, N. Y.
D-X Radio Products Co., 1575 Milwaukee
Ave., Chicago. Ill.
Electro -Motive Mfg. Co., S. Park & John
Sts., Willimantic, Conn.
.
Erie Resistor Corp., 644 W. 12th St., Erie,
Pa.
General Electric Co., Bridgeport, Conn.
General Radio Co., 30 State St., Cambridge, Mass.
Guthman, Inc., E. I., 400 S. Peoria St.,
Chicago, Ill.
Harnmarlund Mfg. Co., 424 W. 33d St.,
New York, N. Y.
Industrial Instruments Co.. 156 Culver
Ave., Jersey City. N. J.
Insuline Corp. of America, 30-30 Northern Blvd., Long Island City, N. Y.
Johnson Co., E. P., Waseca, Minn.
(See
rage 96.)
Leeds & Northrup Co., 4970 Stenton Ave.,
Philadelphia, Pa.
Meissner Mfg. Co., Mt. Carmel,
Millen Mfg. Co., James, 150 Exchange
St., Malden. Mass.
Miller Co., J. W., 5917 S. Main St., Los
Angeles, Cal.
Muter Co., 1255 S. Michigan Ave., Chicago, Ill.
National Co., 61 Sherman St.. Malden,
Mass.
Philco Radio & Television Corp., Tioga
& C Sts., Philadelphia, Pa.
Potter Co., 1950 Sheridan Rd., North
Chicago, Ill.
RCA Mfg. Co., Camden. N. J.
Sickles Co., F. W., Chicopee, Mass.
Solar Mfg. Corp., Bayonne, N. J.
Teleradio Engineering Corp., 484 Broome
St, New York, N. Y.

Cells

Photo-Ileetrie Cells--see Tubes

Cements
RADIO

CEMENTS

Alden Products Co., 117 Main St., Brockton, Mass.
American Phenolic Corp., 1830 S. 54th
Ave., Chicago, Ill.
Celanese Celluloid Corp.,
ISO Madison
Ave., New York, N. Y.
Crowley & Co., Henry L., 1 Central Ave.,
West Orange, N. J.
D-X Radio Products Co., 1575 Milwaukee
Ave., Chicago, Ill.
General Cement Mfg. Co., 919 Taylor
Ave.. Rockford, Ill.
General Electric Co., Bridgeport. Conn.
Maas It Waldstein Co.. 438 Riverside ATP.,
Newark, N. J. (See page 11 5.)

D-6

Ceramics
see

Insulation

Changers
AUTOMATIC RECORD CHANGERS
Autocrat Radio Co., 3855 N. Hamilton
Ave., Chicago, Ill.
Farnsworth Television & Radio Corp.,
3700 Pontiac St.. Fort Wayne, Ind.
Gabel Mfg. Co.. John, 1200 W. Lake St.,
Chicago, Ill.
Garrard Sales Corp., 296 Broadway, New
York, N. Y.
General Industries Co., 3537 Taylor St.,
Elyria, Ohio
Meek Industries, John, 1313 W. Randolph St., Chicago, Ill.
RCA Mfg. Co., Camden, N. J.
Rockc-Ola
867 N. Kedzie Ave.,
Sillcox Radio & Television Corp., 70 Pine
St., New York, N. Y.
Stromberg-Carlson Telephone Mfg. Co.,
100 Carlson Rd., Rochester. N. Y.
Sundt Engineering Co., 4757 Ravenswood
Ave., Chicago, Ill.
Talking Devices Co., 4451 W. Irving Park
Rd., Chicago, ill.
Transformer Corp. of America. 69 Wooster
St., Now York, N. Y.

Clips

Chokes
POWER

R.F. CHOKES
Aladdin Radio Industries, Inc., 501 W.
35th St., Chicago, Ill.
Anaconda Wire & Cable Co., 25 Broadway, New York, N. Y.
Barber & Howard, Inc., East Ave., Westerly, R. I.
Bud Radio, Inc., 2118 E. 55th St., Cleveland, Ohio
D-X Radio Products Co., 1575 Milwaukee
Ave., Chicago, Ill.
Fast & Co., John E., 3101 N. Pulaski
Ave., Chicago, Ill.
General Radio Co., 30 State St., Cambridge. Mass.
General Winding Co., 254 W. 31st St.,
New York, N. Y.
Guthman & Co., E. I., 400 S. Peoria St.,
Chicago, Ill.
Hammarlund Mfg. Co., 424 W. 33d St.,
New York, N. Y.
Insuline Corp. of America, 30-30 Northern
Blvd., Long Island City, N. Y.
Lectrohm, Inc., 5133 W. 25th Pl. (Cicero),
Chicago, Ill.
Meissner Mfg. Co., Mount Carmel, Ill.
Millen Mfg. Co., James, 150 Exchange
St., Malden, Mass.
Miller Co., J. W., 5917 S. Main St., Los
Angeles, Cal.
Muter Co., 1255 S. Michigan Ave., Chicago, Ill.
National Co., 61 Sherman St., Malden,
Mass.
Ohmite Mfg. Co., 4835 W. Flournoy St.,
Chicago, Ill.
Philco Radio & Television Corp., Tioga
& C Sts.. Philadelphia, Pa.
Sickles Co., F. W., Chicopee, Mass.
Teleradio Engineering Corp., 484 Broome
St., New York, N. Y.
Triumph Mfg. Co., 4017 W. Lake St.,
obicago, Ill.

TEST
and

AUDIO CHOKES

American Transformer Co., 178 Emmet
St., Newark, N. J.
Arlavox Mfg. Co., 430 S. Green St., Chicago, Ill.
Audio Development Co., 2833 13th Ave., S.,
Minneapolis, Minn.
Chicago
Transformer
Corp.,
3501
W.
Addison St., Chicago. Ill.
Collins Radio Co., 2920 First Ave., Cedar
Rapids, Iowa
Coto-Coll Co., 71 Willard Ave., Providence, R. I.
Doyle, Inc., James W., 311 N. Desplaines
St., Chicago, Ill.
Ferranti
Electric, Inc..
30 Rockefeller
Plaza, New York, N. Y.
Freed Transformer Co., 72 Spring St.,
New York, N. Y.
General Transformer Corp., 1250 W. Van
Buren St., Chicago, III.
Hadley Co., Robert M., 711 10. 61st St.,
Los Angeles, Cal.
Ilaibilphr
i
s
co
an
go.Co
ili. 4500
Ravenswood Ave.,
Hardwick, Hindle, Inc., 40 Hernión St.,
Newark, N. J.
Hollywood Transformer Co., 645 N. Martel Ave., Los Angeles, Cal.
International Transformer Co., 17 W. 20th
St., New York, N. Y.
Jefferson Electric Co., Bellwood, Ill.
Kenyon Transformer Co., 840 Barry St.,
New York, N. Y.
Lectrohin,
133 W. 25th Pl. (Cicero),
Chicago,
Inc..
HI.
Miller Co., J. W., 5917 S. Main St, Los
Angeles, Cal.
National Co., 61 Sherman St., Malden,
Mass.
New York Transformer Co., 51 W. 3rd St.,
New York, N. Y.
Norwalk Transformer Corp., South Norwalk, Conn.
Piffle° Radio & Television Corp., Tioga
& C Sts., Philadelphia, Pa.
RCA Mfg. Co., Camden, N. J.
Skaggs Transformer Co., 5894 Broadway,
Los Angeles, Cal.
Standard Transformer Corp., 1500 N. Halsted St., Chicago, Ill.
Thordarson Electric Mfg. Co., 500 W.
Huron St., Chicago, Ill.
Triumph Mfg. Co., 4017 W. Lake St.,
Chicago, Ill.
United Transformer Co., 160 Varick St.,
New York, N. Y.
Utah Radio Products Co., 820 Orleans
St.. Chicago. III.

and

TUBE CLIPS

Alden Products Co., 117 Main St., Brockton, Mass.
American Phenolic Corp., 1830 S. 54th
Ave., Chicago, Ill.
American
Radio
Hardware
Co.,
476
Broadway, New York. N. Y.
Bud Radio, Inc., 2118 E. 55th St., Cleveland, Ohio
Fahnestock Electric Co., 46-44 11th St.,
Long Island City, N. Y.
Goat Metal Stampings, Inc., 314 Dean
St., Brooklyn, N. Y.
Insuline Corp. of America. 30-30 Northern Blvd., Long Island City. N. Y.
Mallory & Co., P. R., 3029 E. Washington
St., Indianapolis, bd.
Miearta Fabricators, Inc., 4619 Ravenswood Ave., Chicago, Ill.
Millen Mfg. Co., James, 150 Exchange St.,
Malden, Mass.
Mueller Electric Co., 1583 E. 31st St.,
Cleveland, Ohio
National Co., 61 Sherman St. Malden,
Mass.
Smith, Herman, 180 Lafayette St., New
York, N. Y.
Utah Radio Products Co., 820 Orleans
St., Chicago. III.
Zierick Mfg. Corp.,
385 Gerard Ave.,
New York, N. Y.

Coils
POWER and A. F. COILS and WINDINGS
Wire Co., 1255 Dixwell Ave.. New
Haven, Conn.
Anaconda Wire & Cable Co., 25 Broadway,
New York, N. Y.
Barber & Howard, Inc., East Ave., Westerly, R. I.
Barker & Williamson, 235 Fairfield Ave.,
Upper Darby, Pa.
Best Mfg. Co., 1200 Grove St., Irvington,
N. J.
Bud Radio, Inc., 2118 E. 55th St., Cleveland, Ohio
Carron Mfg. Co., 415 S. Aberdeen St.,
Chicago, Ill.
Coto-Coll Co., 71 Willard Ave., Providence, R. I. (See page 159.)
Dano Electric Co., 93 Main St., Winsted,
Conn.
Davis & Co., Dean W., 549 W. Fulton St.,
Chicago, Ill.
Pinion Coll Co., 1 North St., Caledonia,
N. Y.
(See page 175.)
Doyle, Inc., James W., 311 N. Desplaines
St., Chicago, Ill.
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The Sinclair Scientific.
Logs, trig and arithmetic.
$99.95
(Now you can afford
to get alittle scientific.)

Display:
5-digit mantissa
2-digit exponent
(both signable)

Exponent:
200-decade range,
from 10- 99 to 10+ 99
8.6E29-0

Scientific

1rad
In10
e

I

57.2958'
2.30259
2.71828
3.14159

luilinion111111111111111110111111millmonogimgm,

Functions:
4arithmetic
2logarithmic
6trigonometric

Logic:
Reverse Polish, with
post-fixed operators
for full flow chain
calculations.

Keyboard:
18 key format with
4"triple-action"
function keys using
standard, upper and
lower case operation.
arcsn
cos

s›,

arccos

Size:
4-3/8" high; 2" wide;
11/16" thick.
Weight:
3-3/4 oz.
Warranty:
1year.

120

Power Source:
Battery operated
with 4inexpensive
AAA penlight
batteries, providing
over 25 hours of use.
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Scientific calculators are fast.
And convenient.
And, until recently, very
expensive.
(A good one could cost as much
as $300.)
But now there's the Sinclair
Scientific.
For an incredible $99.95, this
small scientific miracle not only
performs logarithmic and
trigonometric functions at the push
of abutton. It displays all
calculations with scientific notation.
What's more, the Sinclair
Scientific isn't just portable. It's
pocketable.
Less than 3
/ -inch thin. And
4
33
/ -ounces light. It's the world's
4
thinnest, lightest scientific
calculator.
Just look at some of its
essential functions, and you may
never use your slide rule or log
tables again:
log and anti-log (
base 10)
sin and arcsin
cos and arccos
tan and arctan
automatic squaring
automatic doubling
including square and other
roots
plus the four basic arithmetic
functions
Besides performing virtually all
scientific, mathematical and
financial operations, it can also
carry out chain calculations of
unlimited length.

What makes ascientific
calculator scientific?
There are anumber of
calculators that call themselves
"scientific':
But most, quite frankly, don't
measure up.
To be areally valuable tool for
engineers, scientists, technicians
and students, acalculator must
provide all of the following:
Log functions.
Plus trig functions.
Plus scientific notation
(10 -99 to 10+ 99 ).
Clearly, ascientific calculator
without scientific notation severely
limits the size of numbers with
which you can work easily.
And scientific notation without
transcendental functions is little
more than window dressing on an
arithmetic calculator.
Granted, there are two
companies, other than Sinclair,
Electronlcs/June 13, 1974

offering excellent units with all the
essential ingredients.
But Hewlett-Packard's models
start at well over $200.
And Texas Instruments' SR-50,
at about $170, uses amix of logics.
Which we believe is less convenient
than the reverse Polish logic with
post-fixed operators used by
Sinclair and Hewlett-Packard.
What it all adds up to is this:
Only Sinclair provides truly
scientific capacity at atruly
affordable price.

What makes the Sinclair
Scientific so inexpensive?
Two important technological
breakthroughs.
First, the British-built
Sinclair Scientific has asingle
integrated circuit. Engineered by
Sinclair. And exclusive to Sinclair.
(Competitive units require
more than one chip.Their chips are
larger. And also more expensive.)
Second, Sinclair's exclusive
keyboard has only four function
keys. All of which provide
"triple-action" by changing from
standard to upper or lower case
mode.
Competitive products have
more than twice as many keys. Most
of them are infrequently used. And
non-essential.
For example:
The Sinclair Scientific hasn't
asquare root key. But squares —
and other roots — are obtainable
simply by using logarithms.
Finally, extra keys mean extra
cost. (Not to mention size and
weight.) And fewer keys mean a
simpler format to memorize— for
increased speed and fewer entry
errors.

Old hands at small miracles.
Sinclair has been an innovator

r
I

in calculator miniaturization right
from the start. And it's now
Europe's largest manufacturer of
pocket calculators.
In the last two years Sinclair
brought to America the world's
thinnest, lightest calculators — the
Sinclair Executive and Executive
Memory—as well as the Cambridge,
amoderately priced 4-function unit.
Naturally, Sinclair maintains a
service-by-return mail operation in
the U.S. (and everywhere else in
the world) to handle any product
problems, should they develop.
And, the Sinclair Scientific is
backed by an unconditional
one-year replacement warranty.

How to get your
Sinclair Scientific.

Whether it's for yourself, your
company, or as awelcome gift for
any science or engineering student,
the Sinclair Scientific may be
ordered immediately — by mail or
phone.
And, of course, you may charge
it on mail or phone orders to your
American Express, Diners Club,
Master Charge or BankAmericard
account.
If you're not completely
satisfied, you may return the unit
within 2weeks of receipt for prompt
refund.
Just use the coupon below, or
call (800) 223-5764, toll free.
The Sinclair Scientific.
It's the logical choice for
people who want the answers in
their pockets. At aprice that's easy
on their wallets.

SCIENTIFIC

The logical choice.

ORDER FORM For credit card phone orders call (800) 223-5764, toll tree
(New York residents call (212) 688-6623.)

To: Sinclair Radionics, Inc. 375 Park Avenue, New York, New York 10022
I Please send me
Sinclair
Scientific(s) at S99.95 (plus $3.50 per unit,
I shipping and handling) including batteries,
Signature
carrying case, instruction booklet and warranty. (New York residents add sales tax.)
Name
D Enclosed is my check for
Company
I CI Please charge my credit card account.

3.A

I

I

I

Credit Card

Address

Account No

City

IExpires

State

1
I
I
I
I

I
J

Zip Code

Master Charge Code #(4 digits)

All Sinclair pocket calculators, including the Executive ($79.95), Executive Memory ($99.95) and
Cambridge (S11.95), are available at better stores everywhere.
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2 to 100 amperes. Auxiliary scales enable the unit to
read voltage when a pair of test leads is added, but
these scales are not used after the modification. The
modified ammeter gives a satisfactory oscilloscope display of any current from 1milliampere to 100 A, and its
own current scales can still be used when the ammeter is
employed for normal service.
Figure 1shows the modified ammeter. First, remove
the back of the unit by taking out the two deeply countersunk plastic screws. These may be removed by cutting
ascrewdriver slot in each or making athin-walled deep
socket wrench by forming apiece of tin around aquarter-inch Allen wrench, fastening it with atwist of wire,
and sliding it down to project aquarter-inch beyond the
end of the wrench.
Next, add a 100-ohm 1
/-watt resistor to the instru4
ment's printed-circuit board. This resistor is used only
as afuse; it will burn out and save the instrument from
damage if someone tries to use the meter to read voltage. If this precaution is not considered necessary, a
wire can be run directly from the upper right-hand pad
of the pc board to the lower-left-hand pad on the pc
board. Now, the cover can be put back on. But be sure
to mark the instrument plainly to show that it can no
longer be used to read voltage.
The ammeter comes with apair of voltage-test leads
that are terminated with connectors. Remove the fe-

Probing system noise
from hertz to megahertz
By Clarence Lundy
California Institute of Technology, Jet Propulsion Laboratory. Pasadena, Calif.

Since an electronic system is often an assembly of inter-

connected subassemblies, unplanned noise-coupling
paths that degrade the performance of the system are
frequently created. The engineer who tries to trace these
unwanted noise paths needs some way to measure unbalanced currents in signal cables.
Three probes make it easy to measure the wide frequency range of noise signals that may plague the operation of an installation. One probe is useful from 30
hertz to about 400 kilohertz, another probe discriminates against power frequencies and operates from a
few kilohertz to about 400 kHz, and the last probe is
sensitive in the megahertz region. None of these probes
responds to balanced currents, which generally do not
cause any noise.
The low-frequency probe is amodified clip-on ammeter—in this case, the Amprobe RS-1, which is adirectreading ammeter for measuring currents from about
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SOLDER ONE END OF 24•AWG WIRE
TO UPPER RIGHT-HAND PAD OF
PC BOARD

PC BOARD
SOLDER RESISTOR LEAD TO
LOWER LEFT-HAND PAD OF
PC BOARD

SOLDER CONNECTORS
SUPPLIED WITH AMMETER
TO COAX

AMPROBE MODEL RS-1
CENTER
CONNECTOR

INSTALL TEFLON SLEEVE
SOLDER RESISTOR LEAD TO INSULATED 24-AWG WIRE

INSULATION

INSTALL RESISTOR: 100 e, 1/8 W
SHIELD
ROUTE RESISTOR LEAD THROUGH INSULATED EYELET IN PC BOARD
CUT COAX
RG•180B/U TO
3-METER LENGTH

TO SERIES RLC PAD ---........6. {
STRIP AND TIN COAX FOR OUTPUT -------}
SIGNAL TO SCOPE JACK

1. Low-frequency probe. When set on its voltage scale, a modified direct-reading ammeter makes an excellent probe for tracing noise sig
nals occurring at frequencies from about 30 hertz to 400 kilohertz. The voltage response curve of this unit is shown in Graph 1.

BLOB OF INSULATION
OVER SOLDER JOINT

PI GTAI L

COAX

RESISTOR:
1,000 12
10 %

1/8 W

13 cm

METAL
SHIELD

SOLDER

COAX TO
SCOPE JACK

SHRINKABLE TUBING

0.3 cm

COAX SHIELD
MAGNET WIRE,
HEAVY FORMVAR,
34 AWG (40 METERS
REQUIRED)

LEAVE 0.5 cm
SLACK

CLEAN VARNISH FROM END OF MAGNET WIRE.
PUT CLEAN END THROUGH HOLE.

2. High-frequency probe. Operating from a few kilohertz to around 400 kHz, this probe is particularly good for sensing high-frequency
noise, even if it is buried amid large-level power frequencies. The probe consists of along 1,000-turn coil wound on athin soft-iron core. A
damping resistor spoils resonances, and a coaxial cable brings the signal to an oscilloscope. The final assembly is bent into a U-shape.
Graph 2 shows this probe's voltage sensitivity. For noise signals having even higher frequencies—from approximately 300 kHz to 10 megahertz—an ordinary flat ferrite-core radio antenna can be modified slightly for use as anoise probe.
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hookup wire (15 cm long) is laid beside the coax, and
one end is soldered to the center conductor of the coax
and to the free end of the resistor. This solder joint must
be insulated from the core.
A piece of shrinkable tubing or alayer of vinyl tape is
now used to form acushion over the core. The free end
of the pigtail of hookup wire must be left exposed. Then
1,000 turns of the magnet wire, one end of which is already grounded to the core, is bank-wound in one pass
over the plastic. This can be done by hand. The other
end of the magnet wire is soldered to the pigtail.
Finally, a plastic jacket is added, and the entire assembly is bent into aU-shape. The far end of the coax is
provided with aconnector that matches the input of the
oscilloscope being used. When the core is Hypernom,
the finished probe has the voltage-sensitivity characteristic shown in Graph 2. The curve droops more sharply
on the left if the core is fabricated from part of atin can.
The third probe, for tracing signals with frequencies
from 300 kHz to 10 MHz, is simpler to build. It is an ordinary ferrite-core antenna, shunted by a 1,000-ohm resistor. A little flat antenna, like one for a pocket-size
transistor radio and intended to be tuned with a365-picofarad capacitor, is best (for example, J.W. Miller 2001
or 2004). The probe can be connected to either an oscilloscope or a high-frequency voltmeter by means of
short open leads. To test for signal radiation, with this
probe is simple—just hold the probe against the cable
being checked.

male connectors and attach them to one end of about 3
meters of miniature coaxial cable. On the other end of
the coax, attach a pad made up of a series RLC network—a 2.2-millihenry inductor coil (such as the J.W.
Miller 70F223A1), a470-ohm resistor, and a4.7- or 5microfarad capacitor.
One end of the coil goes to the coax's center conductor, and the free end of the capacitor is grounded to the
coax.'s shield. (A miniature electrolytic capacitor is adequate.) The three parts used for the pad, along with an
appropriate oscilloscope jack, can be conveniently
placed in aseparate compact box. The voltage response
of the finished probe is shown in Graph 1.
The second probe is about 10 times as sensitive as the
low-frequency probe, but only to higher-frequency signals. This probe is especially useful when alarge-level
power-line signal obscures ahigh-frequency signal.
Figure 2shows the first stage of construction. A metal
core measuring about 12 by 2 centimeters is cut from
0.15-cm-thick magnetic foil. The preferred stock is Hypernom, an alloy that is similar to Permalloy, but sustains less damage from bending. If handled gently, Permalloy can serve as well, or a piece of a tin can is
equally good for measuring signals from 10 kHz to
400 kHz.
The next step is to solder to one end of the core a
1,000-ohm resistor, the shield of apiece of miniature coaxial cable about 3meters long, and the start of approximately a40-meter length of magnet wire. A pigtail of

Another way to build
atwo-gate flip-flop
by Donald P. Martin
Martin Research Ltd., Chicago,

Most logic designers know that aflip-flop may be built
with two NAND gates or two NOR gates, but few seem to
realize that one AND gate plus one OR gate may often
do just as well. This simple substitution can be helpful

SET

RESET

GATE
1

GATE
2

in minimizing the IC package count for acomplex design.
In general, a flip-flop is constructed by taking two
two-input gates and connecting one of the inputs of
each gate to the output of the other gate (Fig. 1). For
proper flip-flop operation, each gate's exceptional input
state must be the complement of the other gate's exceptional output state. (A gate's exceptional output state is
the logic state that occurs with only one combination of
inputs; the exceptional input state is the logic state at
both inputs that creates the exceptional output state.)
Figure 2 illustrates the three ways to build a flipflop—with NAND gates (2a), with NOR gates (2b), or with

OUTPUT A

OUTPUT B

GATE

EXCEPTIONAL
INPUT STATE

NAND

1

NOR

0

1

AND

1

1

OR

0

0

EXCEPTIONAL
OUTPUT STATE
,

0

1. By definition. For the two-gate flip-flop, one gate's exceptional input state must be the complement of the other gate's exceptional output
state. A gate's exceptional output state is that logic state produced by only acertain combination of (exceptional) inputs.

124

Electronics/June 13, 1974

2. Three cholces. A flip-flop can be made from two NAND gates, as in (a), or from two NOR gates, as in (b). A third alternative—one that is
particularly handy if you're trying to use leftover gates—is to wire up an AND gate and an OR gate. The resulting flip-flop does not have complementary outputs, nor same-polarity set and reset inputs, but it can help avoid undesirable race-prone situations.

AND and OR gates (2c). (The AND gate is drawn here as
an equivalent negative NOR gate so that the operation
of the AND-OR flip-flop will be clearer.)
The NAND flip-flop requires negative set and reset inputs, while the NOR flip-flop needs positive set and reset
inputs. Each of these flip-flops provides complementary
(Q and 0)outputs. Needless to say, the designer who is
trying to use leftover gates can employ an AND gate, followed by an inverter to get aNAND gate, or he can put
together an OR gate and an inverter for aNOR gate.

Polynomial expansion beats
calculator display limits
by Charles Lotterman

Northrop Corp., Electronics Div., Hawthorne, Calif.

Occasionally, when you're multiplying or dividing two
large numbers, you will exceed the display capacity of
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Unlike in the NAND and NOR flip-flops, the set and
reset inputs of the AND-OR device have opposite polarities—often very conveniently—and the outputs of this
flip-flop are not complementary—sometimes quite inconveniently. Of course, an inverter can be added at
one of the outputs to change its polarity.
It should be noted that the AND-OR flip-flop can be
particularly useful in race-prone applications. During
the set pulse of this flip-flop, the QAoutput rises to
logic 1before the QBoutput even starts to rise.

your calculator—even if you have amachine as sophisticated as Hewlett-Packard's HP-45, which rounds off
the answer. But, by taking advantage of the way polynomials are multiplied or divided, you can get around
this problem.
Any number can be expanded as apolynomial whose
base is 1,000. For example, the number 123,456,789 can
be written as:
123 x 1,0002 + 456 x 1,000 , + 789 x 1,0000
Now this number can be manipulated as apolynomial,
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with the three-digit significant figures of the_ number
being treated as the coefficients of the polynomial.
To multiply two such polynomials:
• Multiply each three-digit group of one number by
each three-digit group of the other number in an orderly manner. (Your calculator's constant storage capability will be convenient to use during this operation.)
For each multiplication, the digits that fall to the left of
the three least-significant digits are carried into the next
higher-order term.
• Sum the three-digit terms that produce the corresponding power of 1,000, including all the carry factors
from the lower-order terms.
• Arrange the results in ascending order of powers of
1,000 to obtain the answers.
As an illustration of this technique, let's multiply
123,456,789 by itself. The carry terms will be enclosed
by parentheses. The problem is:
[123 456 789] x [123 456 789]
First, each three-digit group of the multiplicand is multiplied by the least-significant three digits of the multiplier:
789 x 789 = (622)521
456 X 789 = (359)784
123 x 789 = (097)047
Then, each three-digit group of the multiplicand is multiplied by the next-most-significant three digits of the
multiplier:
789 x 456 = (359)784
456 X 456 = (207) 936
123 x 456 = (056)088
Finally, each three-digit group of the multiplicand is
multiplied by the most-significant three digits of the
multiplier:
789 x 123 = (097)047
456 x 123 = (056) 088
123 X 123 = (015) 129
The results of each of these multiplications are arranged
so that the three-digit groups belonging to the same
power of 1,000 can be added together:
X

(097)

(056)

(015)
15

(056)
129
241

(207)
088
(097)
088

123
123
(359)
047
(359)
936

456
456

789
789

(622)
784

521

123(X2)+ 456(X1)+ 000(X0)+ 000(X-1)
456(X1)
The trial division produces:
123,456,000
— 270 (X0)
456,000
Proceed now as in long division. Multiply:
270(X0)x 456(X1)= 123(X2)+120(X1)
Subtract:
123(X2)+ 456(19+ 000(X0)
123(X2)+120(X1)
000(X2)+336(X1)+000(X°)
Divide:
336(X1)+000(X0)_ 737(iri)
456(X1)
Multiply:
737(X-1)x 456(X1)= 336(X1)+072(X0)
Subtract:
336(X1)+000(X0)+000(X-1)
336(X1)+ 072(X°)
000(X1)- 072(X°)+000(X-1)
Divide:
-072(X°)+000(X-1)
— 158(X-2)
456(X1)
Continue in this way until you obtain the accuracy desired. The complete long-division array looks like this:
270(Xo) +737(X-1 )- 158(X-2)
456(X91123(X2)+456(X1)+000(X0)+000(X-1)+000(X-2)
123(X2)+120(X1)
336(X1)+000(X0)
— 336(X1
)+072(X0)

784

-072(X0)+000(X-1)
-072(X0)-048(X-1)
+048(X-1 )+000(X- 2)

047

The answer is found from the quotient:

(1)

(2)

578

750

190

521

The answer, therefore, is: 15,241,578,750,190,521.
A similar technique can be used for division:
• Set up the numbers in the format used for long division.
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• Perform atrial division using your calculator's divide
function.
• Round the results to a three-digit integer and multiply by the divisor.
• Subtract the results of the multiplication from the
dividend. The high-order term of the resulting polynomial must be zero.
• Continue this process—dividing, multiplying, and
subtracting, as in long division—until you obtain the desired number of places for the quotient.
• Sum the results for the answer.
A numerical example will make the procedure
clearer. We will divide 123,456,000 by 456,000. To keep
the computations neat, let X = 1,000. The problem is:

(270 x 1,0000)+ (737 x 1,000-1 )
-(158 x 1,000-2)+(106 x 1,000-3)
or, 270.736 842 106, with asmall negative remainder. D
Engineer's Notebook is a regular feature in Electronics. We invite readers to submit original
design shortcuts, calculation aids, measurement and test techniques, and other ideas for
saving engineering time or coo. Well pay $50 for each item published.
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A BETTER
METER.
Data Precision's newest multimeter — the
51
2 digit mona 3500 — is asecond generation
/
instrument that combines the best of both worlds.
More features.
For less money.
MODEL 3500 incorporates all of the proven
circuitry advances that made our 2500 Series the
internationally
accepted
price/performance
leader.
Tri-phasic Tm auto-zero, Ratiohmic TM 2- and
4- wire resistance, and lsopolarTM high stability
referencing.
With a 6 month basic DC accuracy of
±0.007% of reading ±0.001% of full scale ±1
LSD, full autoranging from 1 microvolt to 1000V
(DC or AC peak) and 1 milliohm through 12
megohms resistance, 20% overranging, DC Ratio,
isolated BCD output, remote triggering and remote
ranging, it represents the most sophisticated labquality multimeter you can buy for less than
$1000.

995.

complete
II
M

MODEL 3500 features the industry's most
reliable, field proven circuit technology packaged
behind a big, bright and easy-to-read 1
2
/
inch
planar gaseous display. And none of the bugs of
an unproven design.
MODEL 3500 measures DCV, 1 microvolt to
1000 Volts; ACV, 1 microvolt to 700V RMS, 30
Hz to 100KHz; Resistance, 1 milliohm to 12
megohms; and Ratio.

AVAILABLE NOW
Contact your local Data Precision representative to arrange for ademonstration.
AL
AZ
CA IN)
CA IS)
CO
CT
FL
GA
HI
IL
IN

12051
16021
14081
17141
13031
12031
18131
14041
18081
13121
13(7)

533-5896
9944519
7334000
540 7160
449 5294
525 7647
294-5815
457-7117
262 6286
593.0282
2939827

MA
MO
MI
MN
MO
MO
NC
NJ
NJ
NM
NY

1E1

1617
1301
1313
1612
1816
1314
1919
1215
1201
1505
1315

2730198
552 2200
482 1229
781 1611
73743066
731-2331
787-5818
9254711
863-5660
265-6471
4460220

NY
OH
OH
OR
TX
TX
UT
WA

151
151
INI
(S)

5161
2161
5131
5031
2141
7131
8011
2061

482 3500
725 4560
298-3033
2380001
234 4137
461 4487
26/T3181
763-2210

CAN
1416/ 787 1208
CAN IW) 16131 772 5874
CAN 1E1 15141 731 9328

Data Precision Corporation
Audubon Road, Wakefield, MA 01880
(617) 246-1600

AT
A PRECISION

„years ahead
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Engineer's newsletter
Microprocessor
designs demand
tighter logic

Etch process
pinpoints pinholes

Keep your
printed-circuit
boards dry

New SIPs can
be assembled
automatically

128

Besides cost-saving benefits, microprocessor-based designs have another, less obvious, advantage over equivalent systems built with hardwire logic. Because they need software control, microprocessor designs
require the whole system to be analyzed before any portion of the design can be attacked. The old hardwire cut-and-try piecemeal logic design tricks won't work any more. This forces adesigner into more rigorous, iterative methods, with their attendant flowcharts and optimization
techniques, which in the end results in atighter logic design. The only
problem: you must learn to implement software.

Gaining currency is achemical etch process for increasing the visibility
of pinholes—those tough-to-detect IC yield killers that cause electrical
shorts in MOS structures. The wafer's first bathed in ametalization and
oxide etch, then left to soak for 20 seconds or so in a silicon etchant,
basically until the silicon at the bottom of the pinhole is quite clean
and will contrast clearly with the color of its surroundings when viewed
under an optical microscope. But some silicon etchants work better
than others, and, according to M. Narayanan, afabrication specialist at
GI's Microelectronics Laboratory, the best he's developed consists of
40 parts nitric acid, 13 parts acetic acid, and 4parts hydrofluoric acid.

Having unexplained failures with circuits built on glass-epoxy circuit
boards? Beware of air-borne moisture, cautions Dale Hileman of
Sphygmetrics Inc. in Woodland Hills, Calif. Moisture is drawn to the
matte surface of aglass-epoxy board, where it gives rise to stray conductive paths that can disable any high-impedance circuit. This not-soapparent fault can be especially insidious because the equipment may
operate normally for months until the weather turns humid and everything suddenly stops working. On adamp day, leakage between adjacent conductors is typically 500 kilohms. Virtual shorts can be created
even by condensation produced, say, when a board is brought into a
warm room from outside.
t
r,
A protective coating of rosin, or better yet, of polyurethane will help,
but remember to heat the board first to ensure it's dry. Otherwise, moisture trapped between the board and the coating will migrate about the
board's surface, making all kinds of mischief in different places at different times. Also, apply the coating after the components are mounted,
so that adjustable mechanical parts like potentiometers won't become
clogged.

The newer dual in-line package, because it can be inserted automatically, has long overshadowed the single in-line component for off-chip
assemblies. Well, the SIP is making a comeback. New manufacturing
techniques are producing a closer dimensional control over the single
in-line package tolerances by allowing the SIP to be molded (like the
dual in-line) instead of dipped. The result: an automatically insertable
SIP. In fact, if they hadn't needed hand assembly, SIPs would always
have been better than DIPS for most pc board applications—they've
twice the packing density, half the lead length, and take up half the
board space.
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Just arrived!
Our 12-bit CMOS DAC.
Our new baby's abeauty. With 12-bit resolution and guaranteed linearity of ±1
2
/
LSB in 10 bits over —55° to +125°C.
We've christened it Model 872, and it's
acomplete DAC. CMOS input logic, R-2R
ladder, micropower output amp, internal
reference—even preset zero offset and
gain—are all inside.
And all of this comes in one neat package just 1" by 1.57 Price is
$49.50 to $66 in 200-piece
quantity, depending on
linearity and internal reference specs.

Electronics/June 13, 1974

You might have expected it, considering
that we're one of the country's major suppliers of DACs ...and among the leading
hybrid manufacturers, too. We make a lot
of standard hybrids, but we're also great
problem-solvers in custom situations.
If you need immediate technical literature or the telephone number of your local
Beckman/Helipot representative, call tollfree (800) 437-4677.

1114

Beckmang
HELIPOT DIVISION
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ELECTRONIC and ALLIED INDUSTRIES
Electrical
Whiding Co., 2783 Saunders St., Camden, N. J.
Electrical Products t'o., 6535 Russell St..
Detroit, Mieh.
Electricoil Co., 6 Varick St., New York,
N. Y.
Freed Transformer Co., 72 Spring St.,
New York, N. Y. •
General Electric Co., Schenectady, N. Y.
General Winding Co., 254 W. 31st St., New
York. N. Y.
Globe Phone Mfg. Corp., Reading, Pa.
Guthman & Co., Edwin I., 400 S. Peoria
St., Chicago, III.
Handorson Cc.. 4500 Ravenswood Ave.,
Chicago, ill.
Instrument Resistors, Inc., Little Falls,
N. J.
Insuline Corp. of America, 30-30 Northern Blvd., Long Island City, N. Y.
International
Transformer Co..
17
W.
20th St.. New York. N. Y.
Light Electric Co.. 174 Pennsylvania Ave.,
Newark. N. J.
:Nlagnetie Windings Co., 16th & Butler
Sts., Easton. Pa.
Marion Electrical Mfg. Co.. 24 Cliff St.,
Jersey City. N. J.
(leissner Mfg. ('o., Mt. Carmel. Ili.
(See
page 151.1
mecw¡n-wil,“n I
N,•w Milford, Conn.
Miller co.,.1. W.. 5917 S. Main St., Los
Angeles, Cal.
Muter Co., 1255 S. Michigan Ave., Chicago, Ill.
National Electric Coil Co., 794 Chambers
Rd., Columbus. Ohio
Norwalk Transformer Corp., South Norwalk. Conn.
"
l'helps
Dodge
Copper
Products Corp..
American Copper Products Div., 40
Wall St.. New York. N. Y.
Philc° Radio & Television Corp., Tioga &
C Sts.. Philadelphia. Pa,
Premier Crystal
Laboratories, Inc., 55
Park Row. New York, N. Y.
Reflex Corp.. 1828 Elston Ave., Chicago,
RCA Mfg. co.. Camden. N. J.
Robertson-Davis Co., 311 N. Desplaines
St.. Chicago. 111.
Skaggs Transformer Co., 5894 Broadway,
Los Angeles, Cal.
Standard Transformer Corp., 1500 N. Halsted St., Chicago. Ill.
Stangard Products Co.. 4111 Fort Hamilton Pkwy., Brooklyn, N. Y.
Teleradio Engineering Corp.. 484 Broome
St., New York. N. Y.
Westinghouse Electric & Mfg. Co., East
Pittsburgh, l'a.
Wheeler Insulated Wire Co., 378 Washington Av .• . Bridgeport, Conn.

R.F.

RECEIVING

or

TRANSMITTING

COILS
Aladdin Radio Industries, Inc., 501 W.
35th St.. Chicago, Ill.
Alden Products Co., 117 Main St., Brockton, Mass
American
Communications
Corp.,
306
Broadway, New York, N. Y.
Anaconda Wire & Cable Co., 25 Broadway, New York, N. Y.
Andrew, Victor J., 6429 S. Lavergne Ave.,
Chicago. III.
Barker & Williamson, 235 Fairfield Ave.,
171)Per Darby. Pa.
Coto-Coll Co.. 71 Willard Ave., Providence, R. I.
(See page 159.)
11-X Radio Products Co., 1575 Milwaukee
Ave., Chicago, Ill.
General Winding Co., 254 W. 31st St..
New York, N. Y.
Guthman & Co.. Edwin 1,, 400 S. Peoria
St., Chicago, 111.
Hammarlund Mfg. Co., 424 W. 33d St.,
New York. N. Y.
Johnson C7o., E. F., Waseca, Minn.
Melsemer Mfg. ('o., Mount Carmel, Ill.
(See page 151.)
Miller Co., J. W.. 5917 S. Main St.. Los
Angeles, ('ai.
Muter Co., 1255 S. Michigan Ave., Chicago, Ill.
National ('o., 61
Sherman St., Malden,
Mates.
(Mee page
158.)
Philco Radio & Television Corp., Tioga &
C Sty., Philadelphia, Pa.
Radex Corp.. 1328 Elston Ave.. Chicago,
I11.
Sickles Co., F. W., Chicopee, Mass.
Teleradio Engineering Corp., 484 Broome
St., New York, N. Y.
Triumph Mfg. Co., 4017 W. Lake St.,
Chicago. Ill.
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SOLENOID

(Parts, Accessories and Materials)

COILS

Allen-Bradley Co., 136 W. Greenfield Ave..
Milwaukee, Wis.
Automatic Switch Co., 41 E. 11th St.,
New York, N. Y.
Cannon Electric Development Co., 3209
Humboldt St., Los Angeles, Cal.
Coto-Coil (*o., 71 Willard Ave., Providence, It. I.
Cutler-liamnier, lnc., 1401 W. St. Paul
Aye., Milwaukee. Wis.
Davis & Co., Dean W., 549 W. Fulton St.,
Chicago. Ill.
Electric Controller & Mfg. Co., 2701 E.
79th St., Cleveland. Ohio
Electrical Coil Winding Co., 2733 Saunders
St., Camden, N. J.
General Electric Co., Schenectady, N. Y.
(luardian
Electric
Mfg.
(7o..
1621
W.
Walnut St., Chicago. Ill.
Instrument Resistors, Inc., Little Falls,
N. J.
Jefferson Electric Co., Bellwood. Ill.
Magnavox Co., 2131
Bueter Rd., Fort
Wayne, Ind,
National Acme Co., 170 E.
131st St.,
Cleveland, Ohio
Square D Co., 6060 Rivard St., Detroit,
Mich.
Supreme Electric Products Corp., 105 Mt.
Hope Ave., Rochester. N. Y.
Tr
betta Solenoid Co., 419 E. Clybourn
St.. Milwaukee,
Westinghouse Electric & Mfg. Co., East
Pittsburgh, Pa.

Condensers
see

Capacitors

Connectors
CABLE

CONNECTORS

AND

COUPLINGS

Alden Products Co., 117 Main St., Ilrockton, Mass.
American Microphone Co., 1915 S. Western Ave., Los Angeles, Cal.
Amerivan Phenolic Corp., 1830 S. 54th
Ave., Chicago, Ill.
American
Radio
Hardware
Co.,
476
Broadway, New York, N. Y.
Andrew, Victor J., 6429 8. Lavergne Ave.,
Chicago. Ill.
Atlas Sound Corp., 1442 39th St., Brooklyn, N. Y.
Birnbach Radio Co., 145 Hudson St., New
York, N. Y.
Brush Development Co., 3311 Perkins Ave.,
Cleveland. Ohio
Bud Radio, Inc., 2118 E. 55th St., Cleveland, Ohio
Cam lllll Electric Development Co., 3209
Humboldt St., Los Angeles, Cal. (See
page 110.)
Eby, Inc., Ilugh II., 4700 Stenton Ave.,
Philadelphia. l'a.
Electro Voice Mfg. Co., 1239 S. Bend Ave.,
South Bend. Ind.
General Radio Co., 30 State St., Cambridge, Mass,
Ideal Commutator Dresser Co., 1631 Park
Ave., Sycamore. Ill.
Insuline Corp. of America, 30-30 Northern
Blvd., Long Island City, N. Y.
J. le. D. Mfg. Co., 4111 Fort Hamilton
Pkwy., Brooklyn. N. Y.
Jones, Howard B., 2300 Wabansia Ave.,
Chicago. Ill.
Lifetime Corp., 1101 Adams St., Toledo,
Ohio
Mallory & Co., P. It., 3(129 E. Washington
St.. Indianapolis, Ind.
Meek Industries, John, 1313 W. Randolph
St., Chieago.
Pyle-National Co., 1334 N. Kostner Ave.,
t'hiettgo,
RCA Mfg. Co., Camden, N. J.
Sherman Mfg. Co., H. B., 22 Barney St.,
Battle Creek, Mich.
Turner Co., 909 17th St., N. E., Cedar
Rapids. Iowa
Zierick
Mfg.
corp..
385 Gerard
Ave.,
New York, N. Y.

Con tacts
Ccntrols
ATTENUATORS
Audio Development Co., 2838 13th St., s .
Minneapolis, Minn.

Centralab, 900 E. Keefe Ave., Milwaukee,
Wis.
(See page 8.)
Cinema
Engineering Co.,
1508 S. Verdugo A ve., Burl ,ank, Cal.
Clarostat
Mfg
Co., 257
N. Sixth St.,
Brooklyn, N. V. (See page 13(1.)
Daven ('o., 158 Summit St., Newark, N. J.
(See inside back cover.)
General Radio Co., 30 State St., Cambridge, Mass.
International
Resistance
Co.
401
N.
Broad St., Philadelphia, Pa.
Mallory & Co.. P. R.. 3029 E. Washington
St., Indianapolis, Ind. (See page 50.)
Ohmite Mfg. u'0., 4835 W. Flournoy St.,
Chicago, Ill.
Precision Resistor Co., 334 Badger Ave.,
Newark, N. J.
Remler Co., 2101 Bryant St., San Francisco, ('al.
Shalleross Mfg. Co., 10 Jackson Ave., Collingdale, l'a.
Tech Laboratories, 7 Lincoln St., Jersey
City, N. J.
Utah Radio Products Co., 820 ,Orleans Sto
Chicago, Ill.
A CTO RA 1)10
cutcheons

VOLUME

and

CONTROLS—see

TONE

Es-

CONTROLS

Audio Products Co., 2101 S. Olive St.,
Burbank, ('al.
Centralab, 90(1 E. Keefe Ave., Milwaukee,
Chicago Telephone Supply Co., 1112 W.
Beardsley Ave.. Elkhart. Ind,
Cinema Engineering Co., 1508 S. Verdugo
Ave.. Burbank, Cal.
Clarostat
Mfg. Co.,
287 N. Sixth St.,
Brooklyn, N. Y.
Collins Radio Co., 2920 First Ave., Cedar
Itapids, Iowa
Daven Co., 158 Summit St., Newark, N. J.
General Radio Co., 30 State St., Cambridge. Mass.
Hickok Electrical Instrument Co., 10514
Dupont Ave., Cleveland, Ohio
International Resistance Co., 401 N. Broad
St., Philadelphia, l'a. (See Page 93.)
Leeds & Northrup Co., 4970 Stenton Ave.,
Philadelphia, Pa.
Mallory & Co., P. R., 3029 E. Washington
St., Indianapolis. Ind,
Ohmite Mfg. Co., 4835 W. Flournoy St.,
Chicago, Ill.
Phileo Radio & Television Corp., Tioga &
Sts.. Philadelphia, Pa,
Precision Resistor Co., 334 Badger Ave.,
Newark, N. J.
Remler Co.. 2101 Bryant St., San Francisco, Cal.
Rowe Radio Research Laboratory Co.,
1103 Bryn Mawr Ave., Chicago, Ill.
Shallcross Mfg. Co.,
10 Jackson Ave..
Collingdale. Pa,
Tech Laboratories, 7 Lincoln St., Jersey
City, N. J.
Utah Radio Products Co., 820 Orleans
St., Chicago, III.

Con verters
ROTARY CONVERTERS—see Generators

Cores
POWDERED

IRON

CORES

Advance Solvents & Chemical Corp., 245
Fifth Ave., New lurk. N. Y.
(See
page 175.)
Aladdin Radio Industries, Inc., 501 W.
35th St., Chicago. Ill.
C`rowley & Co., H. L.. 1 Central Ave.,
West Orange, N. J.
Electro Products Laboratories, 549 W.
Randolph St.. Chicago, Ill.
Ferrocart Corp. of Anierlea, Williams St.,
& Aqueduct Lane, Hastings-on-Hudson, N. Y.
Stackpole Carbon Co., Tannery St., St.
Marys. l'a.

Couplings
COAXIAL
CABLE
see Connectors

COUPLINGS—
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What price Zeiss?

fects). Nomarski interference contrast makes minutest elevation differences stand out. Accepts cameras and TV attachments. Best buy on the market. Reader service number 90.

The small Epi-Microscope is the best buy
anywhere...

2. Standard KK-08 — the Semi-Conductor Microscope.
Features Epi-Nomarski optics at production-line cost. Makes
it easy to spot pinholes, stacking faults, alignment errors, etching problems, bonding defects, mechanical damages, and many
minute irregularities not detectable with any other light microscope technique. 3 x3" stage with stainless steel plate makes
loading and unloading rapid and easy. Can be expanded for research with wide range of accessories, also for photomicrography. Reader service number 91.

... and, for the other five microscopes shown here, too,
the price depends entirely on your needs. Whether production
line, industrial research, or quality control, Zeiss quality and
features always add up to true economy. Zeiss microscopes do
more now, can be expanded to do more later, never become
obsolete. The Zeiss range of optics and accessories is unequaled.
1. Epi-Microscope. A small and versatile upright incidentlight microscope for production, QC and R/ D. Rugged and sturdy.
Can be mounted on various stands, or attached to machinery in
the shop. Switches instantly from brightfield (for regular surface
examination) to darkfield (to detect scratches, dirt, small de-

3. Invertoscope M. The smallest, most compact metallographic microscope. Ideal for fast, routine examinations. Yet
has great optical features found in our larger microscopes. Excellent for brightfield and microscopy in polarized light and
Nomarski interference contrast, even with Glarex projection
screen. Great stability, low price. Reader service number 92.

4. Universal Microscope. Recognized as the most universal microscope. With fully interchangeable optics and components for all microscope techniques in reflected and transmitted light, including UV. Accepts all accessories and camera
formats, including TV and projection screen. With automatic
scanning stage, ideal for photometry and quantitative stereometric image analysis. Reader service number 93.
5. Ultraphot 1119 with fully integrated, fully automatic
camera systems for 4 x 5" and 35mm, and correct exposure
reading from the center of the image field. For all microscope
techniques in transmitted and reflected light. Continuous magnification from 2.5x to the limits of light microscopy. Holds 3
lamp housings simultaneously; the flip of a lever selects the illumination source and mode. Ideal for grain-size determinations
by either micrometer eyepieces or projector. Reader service
number 94.
6. Axiomat—a revolutionary modular microscope system.
The finest, most stable metallograph ever made. Newly corn-

puted optics, topped by a new Epiplanapochromat 125/1.6 with
highest resolution ever achieved. Extreme widefield, and built-in
zoom system for easy magnification change to the limits of light
microscopy. All standard ASTM magnifications. Exceptionally
large stage (8 x 17"). Stages remain stationary for utmost stability while focusing is done by moving the objectives — also
remote-controlled. Two fully integrated, fully automatic camera
systems. Quantitative image analysis by photometer or TV. Modular concept permits different assembly of modules, also for
upright microscopy. Reader service number 95.
For details write Carl Zeiss Inc., 444 5th Avenue, New
York, N. Y. 10018. Or phone (212) 736-6070.
In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B
2S6. Or phone (416) 449-4660.
Nationwide service
BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS
ANGELES, SAN FRANCISCO, WASHINGTON, D. C.

This Model 30
portable function generator
goes from
2Hz to 200 kHz with
sines, squares, triangles,
and linear
or log sweeps.
And it goes for
$149."
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P.O. Box 651, San Diego, Calif. 92112
TWX 910-335-2007, Tel. (714) 279-2200

New products

Multimeter rides piggyback on scope
It not only adds digital measurement capability, but enhances
time-interval measurements between points on displayed waveform
by Stephen E. Groeman, Instrumentation Editor

By combining digital and analog
functions in highly innovative ways,
manufacturers are significantly enlarging the capabilities and the
power of instrumentation systems.
An instance is one of the latest Tektronix developments. The company
has connected alow-profile (1.1 inch
high) digital multimeter to its line of
portable dual-trace oscilloscopes
and thereby added the accuracy and
resolution of a DMM to the scope's
waveform-display capability.
The 31
/-digit (2,000-count) mul2
timeter comes in two versions—with
and without temperature-measuring
capability—and is offered as abuiltin option on the 200-megahertz
model 475 and the widely used 100wiz model 465, as well as on the
newer 464 and 466 scopes.
Just as a navigator uses a pair of
dividers to measure distances on a
chart, the engineer can put the Tektronix piggyback digital multimeter
to work measuring time across
the screen between selected
points on a displayed waveform. Accuracy
is within 1%,
and resolution is
substantially
better than that
of the bare
scope, which
provides an excellent
technique for measuring critical
timing in digital
circuits.
To perform a
time-span measurement, the
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user advances the delay-time control until the intensified spot coincides with the beginning of the time
interval on the waveform he wants
to measure. Then he presses the
zero button on the DMM and again
advances the control to the end of
the desired point on the waveform.
The time interval appears on the
31
/-digit light-emitting-diode dis2
play. Accuracy is the same as that of
the scope plus or minus one count.
Either the millisecond or microsecond lamp lights up.
The combined instrument also
measures temperature, a frequently
ignored parameter that is avital indicator of circuit performance. This
adds an important capability to the
engineer's kit of diagnostic tools.
While the scope is displaying asignal for visual study, the temperature
probe, which covers the range from
-55 to +150°C and is connected to
the DMM, can be monitoring the

temperature of critical devices.
Maximum error is ±1.1°C up to
125°C, and is ±2.1°C from 125° to
150°C. As an example, an engineer
can monitor the case temperature of
adevice for various signal levels.
The instrument package enables
engineers to add normal temperature ranges to schematics—not only
of transistors, but also of transformers and motors. Among other
benefits, specification of case temperature on schematics would help
in trouble-shooting in the field.
Equipped with its own power supply and test leads, the DMM has a
stand-alone capability for measuring dc voltage in five ranges from
200 millivolts to 1,200 volts. The
common terminal may be floated
500 V dc above ground. Six resistance scales range from 200 ohms to
20 megohms.
The multimeter adds 1inch to the
height of the portable scope and a
little less than 4
pounds to its
weight. Price of
the DM43 multimeter, which
has the temperature-measurement capability,
is $475, plus the
price of the
scope.
Model
DM40, which
does not include
the temperaturemeasurement
capability
is
priced at $390
plus the cost of
the scope.
Tektronix Inc., P.O.
Box 500, Beaverton,
Ore. 97005 (338)
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•PDP-8/A
Computers for $572.
Fresh from
The OEM Factory.
A lot of people needing
computers are stopped cold
by the price. But here's a
start-up computer that's easy
to warm up to. Digital's miniprocessor. The PDP-8/A.
It's 1.5 microseconds fast. Has
1024 words of memory included in the basic processor.
And is expandable to 32K.
The OEM Factory rolls out
this minicomputer at microprocessor prices —just $572
in quantities of 100 for the
two-board version. And in
quantifies of 100, you can get
the packaged system for
only $1117.
Suddenly there's alot more
you can do with acomputer
economically.
Whether you use it as acontrol module, or the brain
behind an intelligent terminal,
or the computer power for a
host of new applications, the
PDP-8/A has alot to offer.

/
modules. A worldly $572
It's completely compatible
computer.
with all the software and
Digital Equipment Corperipherals of the famous
poration, Maynard, Mass.
PDP-8 family encompassing
01754 (617) 897-5111,
over 25,000 installations.
And for systems planning, Ext. 3356. European headintegration, and maintenance, quarters: 81 route de l'Aire,
there's Digital's unsurpassed 1211 Geneva 26. Tel: 42 79 50.
Digital Equipment of Canada
support and service.
Ltd., P.O. Box 11500, Ottawa,
Just what you'd expect
Ontario K2H 8K8.
from the world's largest sup(613) 592-5111.
plier of minicomputers and
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The Foiled ¡It RAM Runs Cooler than Bipolar
PRODUCT

AMS 7001

Bi-Polar

ACCESS
TIME

STANDBY
POWER
PER BIT

PRICE
VOLUME
QUANTITIES

60 nsec

60
microwatts

10 per bit

45 nsec
typical
at 25°C

600
microwatts

> 1¢ per bit
(aver.)

(0 0
-70 0
)C

The 7001, a 1024 x.1
Bit Static N-MOS
RAM The 7001 RAM
is 20% faster over
the commercial temperature range than bipolar and other fast
1K MOS RAM's.
The AMS 7001 is easy to use since it is static, eliminating the need for
refresh circuitry. It requires only one high level input clock, and all
other inputs can be driven by TTL gates with apull-up.
30% Less System Power Consumption The 60 MW/Bit standby power
dissipation of the 7001 is an order of magnitude lower than that of
equivalent speed bipolar RAM's.
This results in a 30% power savings which has already
been demonstrated in both memory cards and systems built with the
AMS 7001.
Deliveries The 7001 has already received wide acceptance and is an
industry standard.
There are over 200,000
7001's installed and
operating to date. The
41411,1276
94086
7001 is multiple sourced
Name '
and distributors
Title•
have it in stock.
Company"
Other Fast
1K RAM's

80 nsec
(0°-70°)C

100
microwatts

—1(t per bit

Advanced Memory *dame
Hammerwood Avenue, Sunnyvale, CA

(
213 )986-3895
(
617 )828-2181
(
408 )734-4330

Los An geles, Ca.
Boston, Ma.
Ext. 300 Sunnyvale, Ca.
Our name is our business. We build advanced
memories—devices, subsystems and systems.

Address*
City:
Phone"
I=1 Have salesman call

State:
D

Zip •

Send Data Sheet
Lb
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New products

Optical waveguide spans 500 meters
Electrical-to-optical signal converter uses input data to modulate
LED source in system marketed for prototype and developmental work
The promise of fiber-optic waveguides in various telecommunications applications [Electronics, March 21, p. 89] comes a step
closer to fruition with marketing of
acomplete optical data link, including a low-loss multimode optical
waveguide bundle, by Corning
Glass Works.
Although the system is available
off the shelf, the relatively high
price is likely to restrict its use in the
immediate future to prototype and
developmental applications.
The optical data link consists of
the 19-fiber bundle with an electrical-to-optical signal converter at one
end and a reconversion unit at the
other. To enhance compatibility
with existing hookups, the input and
output signal connections are provided by BNC connectors. Power is
externally supplied via receptacles
included in the transmitter and detector package. Links are available
in lengths up to amaximum of 500
meters.
The electrical-to-optical signal
converter uses the input, data to
modulate a light-emitting-diode
source. The reconverter at the output uses an avalanche photodetector
and amplifier electronics to produce
areplica of the input electrical data.
The LED source and avalanche
photodiode detector are specially
packaged by Texas Instruments to
be compatible with the waveguidebundle terminations and connector
bulkheads jointly developed by
Corning and the Deutsch Company.
The optical fiber bundles consist
of 19 multimode step-refractive index optical waveguides jacketed in
polyvinyl chloride. They have maximum signal attenuation of 30 decibels per kilometer at a wavelength
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of 820 nanometers. The choice of 19
fibers per bundle was made, according to Corning, to allow the waveguide bundle to be compatible with
commercially available LEDs.
Terminations for the waveguide
bundle without the transmitter-receiver modules are either a closely
packed hexagonal-array termination that is compatible with the
source and detector of the data link
or ageneral-purpose glass ferrule.
The waveguide bundle has a numerical aperture of 0.14 and therefore accepts light rays incident on
the waveguide fiber cores at angles
of 8° or less. The attenuation in the
fiber bundles is minimum between
wavelengths of 800 to 900 nm,
which corresponds to gallium-arsenide diodes and around 1060 nm,
which is the primary wavelength of
the neodymium-vAG glass laser.
The usable bandwidth is determined by a complex set of factors
involving the LED source, the fiber

length, and the avalanche photodiode detector and its associated
electronics. Currently usable bandwidth is about 30 MHz. Initial applications will include process control
and communications.
The key advantages of waveguide
links lie in high dielectric isolation,
extremely high immunity to electromagnetic interference, and lighter
weight than comparable wire bundles.
Waveguide bundles are available
in maximum lengths of 500 meters.
Cost is $57 per meter for orders of
less than five kilometers and $28.50
per meter for orders of five or more
kilometers. A minimum order of
$1,000 is required.
The price of the entire link consists of the cost of the connecting
waveguide plus $1,000 for the transmitter and receiver modules.
Telecommunication

Products

Department,

Corning Glass Works, Corning, N. Y. 14830
[339]

Telecommunications system. Optical-waveguide link includes 19-fiber bundle and, in foreground, input and output units. Chart shows performance curves of prototype system.

All those little
wires have been
pushed around
long enough.
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Until now, all those wires have been at the mercy of
packaging materials that expand when things get hot.
So we developed new Dow Corning 480 semiconductor
molding compound.
Dow Corning 480 has alow coefficient of thermal
expansion.
So it virtually eliminates the hot intermittent open. And
moisture penetration.
Which means that an integrated circuit stays integrated.
Through all sorts of temperature and atmospheric extremes.
But that's not all that's different about 480 molding
compound.
Its resistance to salt spray is excellent.
And it reduces your packaging costs because it saves
time. Molding times are short—less than one minute for
some components. Post curing is unnecessary.
Of course, Dow Corning 480 molding compound also
has the advantages of our other silicones. Consistency. Long
shelf life. Less cleaning downtime because there's no buildup.
Non-flammability. And, because it doesn't irritate skin,
there's no need for special handling.
Dow Corning 480 semiconductor molding compound
is the kind of improved product you can expect to keep
getting from Dow Corning. Our Technical Service and
Development Department has more manpower and greater
technical facilities than any other in the industry.
If you want to know more about 480, call us at 517
636-8000, or write Dow Corning Corporation, Dept. B-4334,
Midland, Michigan 48640. DOW CORNING
DOW CORNING
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1942-1943 BUYER'S GUIDE for the

(Parts. Accessories and Materials)

Crystals
QUARTZ CRYSTALS and HOLDERS
Bausch & Lomb Optical Co., 635 St. Paul
St., Rochester, N. Y.
Bellefonte Engineering Laboratories, Bellefonte, Pa.
Bliley Electric Co., Erie, Pa. (See p. 164.)
Burnett, Wm. W. L., 4814 Idaho St., San
Diego, Cal.
Collins Radio Co., 2920 First Ave., Cedar
Rapids, Iowa
General Electric Co., Schenectady, N. Y.
General Radio Co., 30 State St., Cambridge, Mass.
Graybar Electric Co., Lexington Ave. at
43d St., New York, N. Y.
(Sole
Distributors for Western Electric Co.
New York. N. Y.)
Harvey Radio Laboratories, Inc., 447 Concord Ave., Cambridge, Mass.
Harvey-Wells
Communications,
Inc.,
North St., Southbridge, Mass.
Hipower Crystal Co., 2035 W. Charleston
St., Chicago, Ill. (See page 181.)
Hollister Crystal Co., Merriam, Kan.
Hunt & Sons, G. C., Carlisle, Pa.
Kaar Engineering Co., 619 Emerson St..
Palo Alto, Cal.
Miller, August E., 9226 Hudson Blvd..
North Bergen, N. J.
Petersen Radio Co., 2800 W. Broadway,
Council Bluffs, Iowa
Precision Crystal Laboratories, 1211 Liberty St., Springfield, Mass.
Precision Piezo Service, 427 Asia St.,
Baton Rouge, La.
Premier Crystal Laboratories,
Inc., 63
Park Row, New York, N. Y.
RCA Mfg. Co., Camden, N. J.
Scientific Radio Service, 4301 Sheridan
St., University Park, Hyattsville, Md.
Standard Piezo Co., W. Louther & Cedar
Sts., Carlisle, Pa.
Universal Television System, 114 W. 18th
St., Kansas City, Mo.
Valpey Crystals, Holliston, Mass.
Western Electric Co.—see Graybar Electric Co.
Zeiss, Inc., Carl, 485 Fifth Ave., New
York. N. Y.

ROCHELLE SALT
Tibbetts
Laboratories,
Cambridge, Mass.

CRYSTALS
179
Fl fth

St.,

TOURMALINE CRYSTALS
Fuess. Inc., R., 39 W. 60th St., New York,
N. Y.
Premier Crystal Laboratories, Inc.,
63
Park Row, New York, N. Y.
Zeiss, Inc., Carl, 486 Fifth Ave., New
York, N. Y.

Dials
See also Knobs, Pointers
Alden Products Co., 117 Main St., Brockton, Mass.
American Emblem Co., Utica, N. Y.
American Radio Hardware Co., 476 Broadway, New York, N. Y.
Bastian Bros. Co., 1600 N. Clinton Ave..
Rochester, N. Y.
Bud Radio, Inc., 2118 E. 55th St., Cleveland, Ohio
Continental-Diamond Fibre Co., 13 Chapel
St., Newark, Del.
Coto-Coil Co., 71 Willard Ave., Providence,
R. I.
Crowe Name Plate & Mfg. Co.. 3701
Ravenswood Ave., Chicago, Ill.
Doyen Co., 158 Summit St.. Newark. N. .1.
Emeloid Co., 291 Laurel Ave., Arlington,
N. J.
Flock Process Corp., 17 W. 31st St., New
York, N. Y.
General Radio Co., 30 State St.. Cambridge, Mass.
Grammes & Sons, Inc., L. F., 366 Union
St., Allentown, Pa.
Mallory & Co., P. R., 3029 E. Washington St., Indianapolis, Ind.
Meissner Mfg. Co., Mount Carmel,
Mica Insulator Co.,400 Varick St., New
-- York, N. Y.
Millen Mfg. Co., James, 150 Exchange St..
Malden, Mass.
Miller Co., J. W., 5917 S. Main St., Los
Angeles, Cal.
National Co.. 61 Sherman St., Malden.
Mass.
(See page 158.)
New England Radiocrafters, 1156 Commonwealth Ave., Brookline, Mass.
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Parisian Novelty Co., Western Ave. at
35th St., Chicago. Ill.
Premier Crystal Laboratories, Inc., 55
Park Row, New York. N. Y.
Rex Rheostat Co., 3 Foxhurst Rd., Baldwin, N. Y.
Shallcross Mfg. Co., 10 Jackson Ave.,
Collingdale, Pa.
Sillcocks-Miller Co., 10 Parker Ave., W.
South Orange, N. J.

Discs
BLANK RECORDING DISCS
Advance Recording Products Co., 36-12
34th St., Long Island City, N. Y.
(See page 117.)
Allied Recording Products Co., 21-09 43d
Ave., Long Island City, N. Y. (See
page 160.)
Arrow Radio Co., 900 W. Jackson Blvd.,
Chicago, Ill.
Audio Devices, Inc., 1600 Broadway, New
York, N. Y. (See page 176.)
Cook, F. L., 606 Parkman Ave.. Los
Angeles, Cal.
Electrical Industries Mfg. Co., Red Bank.
N. J.
Emerson Radio & Phonograph Corp.. 111
Eighth Ave., New York. N. Y.
Fairchild Aviation Corp., 88-06 Van Wycl:
Blvd., Jamaica, N. Y.
Federal Recorder Co., Elkhart. Ind.
Galvin Mfg. Corp., 4545 W. Augusta Blvd..
Chicago, Ill.
Gould-Moody Co., 395 Broadway, New
York, N. Y.
(See page 108.)
Hammermill Paper Co., Erie, Pa.
Home Recording Co., 9 E. 19th St.. New
York, N. Y.
Howard Radio Co., 1731 Belmont Ave.,
Chicago, Ill.
Mirror Record Corp., 68 W. 25th St., New
York, N. Y.
Musicraft Records, Inc., 242 W. 55th St.,
New York, N. Y.
Philco Radio & Television Corp., Tioga &
C Sts., Philadelphia, Pa.
Presto Recording Corp, 242 W. 55th St.,
New York, N. Y. (See page 144.)
Radio Specialties Co., 1956 S. Figueroa
St., Los Angeles, Cal.
Rangertone, Inc., 201 Verona Ave.. Newark, N. J.
RCA Mfg. Co., Camden. N. J.
Recordisc
Corp.,
395
Broadway,
New
York, N. Y.
Stangard Products Co.. 4111 Fort Hamilton Pkwy., Brooklyn, N. Y.
Talking Devices Co.. 4451 Irving Park
Rd., Chicago, Ill.
United States Record Corp., 1780 Broadway, New York. N. Y.
Warner Co., J. J., 1244 Larkin St., San
Francisco, Cal.
Wilcox-Gay Corp., Charlotte. Mich.
Zephyr Products Co., 160 E. 116th St..
New
York, N. Y.

Dividers
VOLTAGE DI% IDERS—see Resistors

Dynamotors
see General",

Enamels
see

Finishes

Equalizers
Filters

Escutcheons
see also Dials, Scales
Alden Products Co., 117 Main St., Brockton, Mass.
American emblem Co., Utica, N. Y.
American }Milo Hardware Co., 476 Broadway, New York, N. Y.
Bud Radio, Inc., 2118 E. 55th St., Cleveland. Ohio
Crowe Name Plate & Mfg. Co.; t701 Ravenswood Ave., Chicago, Ill.
Doyen Co., 158 Summit St., Newark, N. J.
Davies Molding Co., Harry, 1428 N. Wells
St., Chicago, Ill.
Dual Remote Control Co., 31776 W. Warren St., Wayne, Mich.

Erie Resistor Corp., Erie, Pa.
Gemloid Corp., 79-10 Albion Ave., Elmhurst, N. Y.
Grammes & Sons, Inc., L. F., 366 Union
St., Allentown, Pa.
Insuline Corp. of America, 30-30 Northern
Blvd., Long Island City, N. Y.
J. F. D. Mfg. Co., 4111 Fort Hamilton
Pkwy., Brooklyn, N. Y.
Liberty Engraving & Mfg. Co., 2911 S.
Central Ave., Los Angeles, Cal.
Mallory & Co., P. R., 3029 E. Washington
St., Indianapolis, Ind .
Millen Mfg. Co., James, 160 Exchange St..
Malden, Mass.
Philco Radio & Television Corp., Tioga &
C Sts., Philadelphia, Pa.
Stewart Mfg. Corp., F. W., 4311 Ravenswood Ave., Chicago, Ill.
Syracuse Ornamental Co., Syracuse, N. Y.
United Motors Service, 3044 W. Grand
Blvd., Detroit, Mich.
White Dental Mfg. Co., S. S., 10 E. 40th
St., New York, N. Y.

Fibre
•••••

In\ 111.101.11

Filters
ELECTRIC

WAVE

SECTION FILTERS

Audio Development Co.. 2833 13th Arc..
S., Minneapolis. Minn. (See page 170.;
Bliley Electric Co., Erie, Pa.
Clough-Brengle Co., 5501 Broadway, Chicago, Ill.
General Radio Co., 30 State St., Cambridge, Mass.
United Transformer Co., 150 Varick St.,
New York, N. Y.
Western Instrument Co., 5115 Kinsie St.,
Los Angeles, Cal,
EQUALIZER FILTERS
American Transformer Co., 178 Emmet
St., Newark, N. J.
Collins Radio Co., 2920 First Ave., Cedar
Rapids, Iowa
Fairchild Aviation Corp., 88-06 Van Wyck
Blvd., Jamaica, N. Y.
Hollywood Transformer Co., 645 N. Martel Ave., Los Angeles, Cal.
Sound Apparatus Co., 150 W. 46th St..
New York, N. Y.
Thordarson Electric Mfg. Co., 500 W.
Huron St., Chicago, Ill. (See p. 130.)
United Transformer Co., 150 Varick St.,
New York, N. Y.
NOISE FILTERS
Aerovox Corp., 740 Belleville Ave., New
Bedford, Mass.
Amplifier Co. of America, 17 W. 20th St.,
New York, N. Y.
Atlas Condenser Products Co., 548 Westchester Ave., New York, N. Y.
Bendix Aviation, Ltd., North Hollywood,
Cal.
Brach Mfg. Corp., L. S., 55 Dickerson St.,
Newark, N. J.
Consolidated Wire & Associated Corps.,
Peoria & Harrison Sts., Chicago, Ill.
Continental Carbon, Inc., 13900 Lorain
Ave., Cleveland, Ohio
Cornell-Dubilier Electric Corp., 1000 Hamilton Blvd., South Plainfield, N. J.
Deutschmann Corp., Tobe, Canton, Mass.
Electronic Transformer Co., 615 W. 29th
St., New York, N. Y.
Electro Products Laboratories, 549 W.
Randolph St., Chicago, Ill.
Ferranti Electric,
Inc.,
30 Rockefeller
Plaza, New York, N. Y.
Ferris Instrument Corp., Boonton, N. J.
General Winding Co., 254 W. 31st St.,
New York, N. Y.
Girard-Hopkins, 1437 23d Ave., Oakland,
Cal.
Halldorson Co., 4500 Ravenswood Ave.,
Chicago, Ill.
Insuline Corp. of America, 30-30 Northern Blvd., Long Island City, N. Y.
Mallory & Co., P. R., 3029 E. Washington St., Indianapolis, Ind.
Meissner Mfg. Co., Mt. Carmel, Ill.
Miller Co., J. W., 5917 S. Main St., Los
Angeles, Cal.
Philmore Mfg. Co., 113 University Pl.,
New York, N. Y.
Potter Co., 1950 Sheridan Rd., North
Chicago. HI.
RCA Mfg. Co., Camden, N. J.
Slayter Electronic Div., Owens-Corning
Fiberglas Corp., 26 W. Market St..
Newark, Ohio.
Solar Mfg. Corp., Bayonne, N. J.
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New products
Components

Switches aimed
at metric design
Applications for rocker units
seen in new and redesigned
test, data-handling equipment
As more and more equipment manufacturers begin to convert to metric
dimensions in the design phase of
their product cycles, component
manufacturers can be expected to

follow suit. They will begin supplying standard product lines in "hard
metric" specifications instead of
English units with metric dimensions added parenthetically.
Oak Industries' Switch division is
introducing a line of all-metric
rocker switches, said to be the first
available from adomestic manufacturer.
"By designing for the metric market, we realize that we're bypassing
opportunities in the retrofit market," says product manager Dean
Bach, so we're aiming at new products and totally redesigned products."
The rocker switches, representing
anew market for Oak, are designed
for test and measurements, as well
as computer and peripheral-equipment markets, although Bach expects to see some applications by

140

appliance manufacturers.
The line consists of single-pole,
single-throw and single-pole, double
throw snap-action switches with silver contacts, an illuminated SPST
type with snap action, and unlighted
momentary SPST and SPDT models,
normally closed. All are rated at
maximums of 16 amperes at 120
volts or 8A at 240 v ac (inductive).
They use acommon black or white
housing that measures 33.4 by 33 by
15 millimeters. The switches, which
accomodate a maximum panel
thickness of 1.42 mm, are available
in versions with or without chromium trim.
Actuators are either flat or concave, and the
lighted versions
have red, amber,
or clear lenses.
Price of the unilluminated
switches is about
50 cents each in
production
quantities, and
delivery time is
eight
to
10
weeks.
Small off-theshelf quantities
will be available
from stock in
July.
Oak Industries Inc., Switch Division, Crystal
Lake, III. 60014 [341]

Time-delay relay works
from 0.1 sto 10 minutes
A solid-state time-delay relay that
allows independent adjustment of
off-on and on-off time intervals is
offered in seven combinations that
include: factory-fixed, dual concentric knobs on top, and remotely adjustable. The series FDR, available
with eight-pin or 11-pin plug-in
sockets, also provides five time
ranges from 0.1 second to 10 minutes in ±5%, ±
-10% and ±
-20% time
tolerances. Repeat accuracy is to
within ±
2%. The relay has abuilt-in
transient protector and a life of
more than 1million operations un-

der load and 100 million mechanical operations. Price ranges from
$35.11 to $49.50 each, depending on
tolerance and quantity.
Omnetics Inc,

Box

113, Syracuse,

N.Y.

13211 [343]

Slide switches aimed at
calculators, test equipment
Using a ball-and-spring detent
mechanism and contacts with wiping action for low resistance, a line
of subminiature slide switches is designed for calculators, test instruments, communications equipment,
and sound systems. The basic switch
measures 0.433 inches long, 0.213
in. wide, and 0.197 in. high. Rating
is 0.3 ampere at 125 volts ac.
Alco Electronic Products Inc., 1551 Osgood
St., Andover, Mass. 01845 [363]

Optically coupled relay
can handle 20 amperes
An optically coupled, 20-ampere
solid-state relay with zero-crossover
switching is designated the model
EOT. Because of zero crossover, the
single-pole, single-throw, normally
open switch has minimal electromagnetic interference, and its expected life is in excess of 100 million
operations.
The EOT comes with two basic
control circuits: constant current
and constant impedance, with inputs from .3 to 32 volts dc. Each type
offers output-current ratings of 2, 4,
5, or 7 amperes, 120 v ac, 50 to 60
hertz, at 25°C. With factory-recommended heat-sinking, these ratings
increase to 4, 8, 12, and 20 A, respec-
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tively, the company reports.
A dv/dt network across the switch
provides protection against false
triggering by all but the fastest voltage transients. A metal-oxide varistor, available on one model, prevents false triggering by transients
that exceed the switch blocking voltage. Operating ambient temperature is from -10°C to +55°C. Isolation is 1,500 vrms at 60 Hz.
Potter

& Brumfield

Division,

AMF

Inc.,

Princeton, Ind. 47670 [345]

Solid-state relays feature
zero-crossover switching
Solid-state relays, which provide
zero-crossover switching of highpower ac reactive loads, are available with either of two input voltage

Them's aworld
of difference between
Dow Corning and the other
semiconductor
packaging-materials supplies.
The difference is that only Dow Corning
has available worldwide acomplete
line of silicone molding compounds, an
accomplished technical service and
development team, the advantage of a
completely compatible product line,
and the convenience of worldwide
delivery and service. If you want to give
your packaging operation acompetitive
advantage, just call or write. One of
our representatives is nearby.

NORTH & SOUTH AMERICA

Saugus, Calif. 91360 [344]

Resistor provides
overload protection
A positive-temperature-coefficient
resistor that can sense case temperature of ahigh-power semiconductor
and reduce power dissipation when
dangerous current or power limits

Electronlcs/June 13, 1974

ASIA

H. Hotta
DOW CORNING ASIA LTD.
Room 803, Cathay Building
Mount Sophia
Singapore -9
Republic of Singapore
Telephone 121211-5

EUROPE

Elec-Trol Inc., 26477 N Golden Valley Rd

M. Tedone
DOW CORNING SPA
Viale Restelli 3/7
20124 Milan, Italy
Telephone: 688.2458

H. Takahashi
DOW CORNING ASIA LTD.
P&O Building, 9th Floor
21 Des Voeux Road, C.
Hong Kong
Telephone: 5-258035

Resins and Chemicals Marketing
DOW CORNING CORPORATION
Midland, MI 48640
Telephone: 517 636-8682

ranges and with 6- or 10-ampere
outputs at 140 to 280 v rms. The
zero-crossover function applies to
the load ac voltage that is free of
electrical noise and transient surges
that cause radio-frequency interference. Photo isolation between input and output is 1,500 Vrms.

J. Guillot
DOW CORNING SARL.
140, Avenue Paul Doumer
92500 Rueil Malmaison
France
Telephone: 977.00.40

R. Hediger
DOW CORNING INTERNATIONAL LTD.
Chaussée de La Hulpe 177
1170 Brussels. Belgium
Telephone: 73.80.60

AUSTRALASIA

B. Sneddon
DOW CORNING LTD.
Reading Bridge House
Reading RG1 8PW
Berkshire, England
Telephone: Reading 57251

H Tuynman
DOW CORNING AUSTRALIA PTY. LTD.
36 O'Dea Avenue
Waterloo, N.S.W. 2017
Sydney
Telephone: 699 8055

R. Jones
DOW CORNING GmbH
1150 Vienna
Mariahilferstrasse 180/4
Austria
Telephone: 83.85.38

P. Winter
DOW CORNING AUSTRALIA PTY. LTD.
103 High Street
Prahran, Vic. 3181
Telephone: 51 5450

S. Haberer
DOW CORNING GmbH
8000 Munchen 50
Pelkovenstrasse 152
West Germany
Telephone: 14.861

Dow Coming semiconductor molding
compounds...quality and dependability
worldwide.
411

DOW CORNING
DOW CORNING

Circle

141

on reader service card

141

OM

UP YOUR
ACCOUNTABILITY!
A student trained on the
same equipment utilized in
the electronics industry is
better prepared to get, and
keep, a good job in electronics.
Now, E&L Instruments introduces a new "hands-on"
electronics training package incorporating the industry-proven ADAM modular circuit design system.

MAN, WHAT ABEGINNING
FOR YOUR
CIRCUIT DESIGN LAB!

E&L INSTRUMENTS, INC.

61 First Street, Derby, Conn. 06418
Phone (203) 735-8774 Telex No. 963536

The ADAM educational system is a complete teaching
package including self-programmed individualized lab
manuals (with 20 basic IC
experiments),
teacher's
guide, all necessary IC's
and components, and, of
course, the ADAM modular
circuit design system with
5 power supplies, function
and pulse generators, readouts, and solderless component sockets.
It all adds up to the best
program for learning now,
and earning later.
Write today for full details.

Circle 142 on reader service card

New products
are approached is called the Posistor, model PTH 487A. In a typical
application, the resistor is mechanically affixed to the semiconductor
case and electrically connected in
series with the base-biasing circuit.
The resistance of the unit is nominally 500 ohms at normal operating
temperatures. This resistance increases rapidly when the protective
temperature threshold is reached.

This is 2,000 ohms at 176°F and
3,000 ohms at 194°F. Maximum
voltage and current ratings are
12.5v dc and 0.1A respectively.
Maximum external withstanding
voltage is 15v dc.
Murata Corp., 2 Westchester Plaza, Elmsford, N.Y. 10523 [346]

The Real Time Spectrum Analyzer
you've needed...

Resistors are rated
from 40 mW to 5W
A line of resistors, called type SX, is
available in 100 physical sizes, from
40 mw through 5watts, and in thousands of variations in resistance values and tolerances to fit particular
applications. All type SX resis-

SU 848
00

_

is now within your budget!

1111111111F-

If you've been "making do" with sound level meters,
tracking filters, wave analyzers or other limited frequency
analysis techniques — we've got exciting news for you.
For only $5000 you can now buy all the advantages of
real time narrow band spectrum analysis with our
200-line Saicor 516 Real Time Analyzer/Digital Integrator
... and get built-in spectrum averaging and linear, peak
hold and exponential averaging modes. A superior
frequency analysis technique for thousands of dollars
less than ever before. Can you afford not to find out
more? Call for ademonstration or write today for our free
25 Ideas" brochure.

Honeywell
Signal Analysis Operation/Test Instruments Division
595 Old Willett; Path/Hauppauge, New York 11787/(515) 234-5700

142

Circle 218 on reader service card

-411e
Electronics/June 13, 1974

We spot away
to save you up to 60%
in gold costs.
MUM'
1WarbWil
elaiiiiii•

Apply gold precisely—and only—in places where
Tell us where you want it. Center stripe? On
it's absolutely needed. That's the Plessey difference
one edge? On both edges? Any combination youin spot-plating. And it makes one enormous
like—you get. We can stripe-on-stripe process
continuous metal strip to give
difference in your operating
costs—considering the price
•
you all kinds of nifty configuPlessey Chatsworth
20245 Sunburst Street
of gold today.
rations. Like bare metal on
Chatsworth. California 91311
Our application system
one side, with overlapping or
Lay it on me. Plessey. If you can show me how to make
my gold go further, your gold plating brochure may even
is golden. It allows us to have
superimposed stripes of
earn you some orders.
extremely accurate control
different plating on the other.
Name
of size, shape and registration.
Plessey can do aquality
So you never end up paying
job
for
you in ribbon and wire
Title
for gold applied to the base
plating, too. We've got the
Company
metal when it's not required.
people, the goods, and 14
Street
We've earned our stripes
solid years experience to tailor
in gold and silver plating, too.
our plating to your environCity
With control of the width,
mental, temperature, and
State
Zip
thickness and location on
solderability requirements.
Phone
metal strip stock and stamped
Including "on-line", testing
metal down to agnat's eyewhile your material is being
brow. To save you abundle in
plated.
PLESSEY INCORPORATED
precious metal costs. And give
And in this business,
PLESSEY CHATSWORTH
you unheard of cross-sectional
that's as close to agold-plated
20245 Sunburst St.. Chatsworth, Calif. 91311
plating profiles.
guarantee as you can get.
12131 341-7770
Electronlcs/June 13, 1974
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New products

Would you consider
another plant location
if you could increase
net income by 10%?
e

UTAH: A Prof ifeble Locotion
for the Electronics
Industries
An Executive Surnmonj

A new research study examines
the critical cost factors of a
hypothetical electronics computer manufacturer in 11
different cities throughout the
United States.
The results show awide variance
in total net profit among the
various areas, but one city shows
aprofit potential 10% higher
than the average for all the
others. (In dollars, the after-tax
profit range is from $5.5
thousand to more than $1
million annually.)
The complete report runs 125pages with well documented
tables, charts and background
information. But an easy-to-read
24-page Executive Summary is
available to you for the asking.
Just drop your business card in
an envelope and mail to:
John Rencher, Director
Utah Industrial Promotion
Division
No. 2Arrow Press Square,
Dept. E-613-4
Salt Lake City, Utah 84101
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tors are encapsulated in a solventresistant, silicone protective coating
that withstands high temperature
for wave-soldering processes.
Precision Resistor Co., 109 Rte. 22, Hillside,
N.J. 07205 [347]

Switch is activated
by very little pressure
For applications in copy machines,
programers, paper sensors and
timers, a miniature switch, the V3,
needs very little pressure for activation. The low-force device offers fine
silver or gold-alloy crosspoint contacts and accepts pin plunger operating forces as high as 15 and 25
grams. Solder, screw, and quickconnect terminals are also available.
Versions in the line handle 3 or 5
amperes at 125 V through 250 y ac
from -65 to + 185°F.
Micro Switch, 11 W. Spring St., Freeport, Ill.
61032 [348]

Cermet trimmer designed
to eliminate springback
A new single-turn, 3
/S3-inch-square,
cermet trimmer, the model 63, has
been designed to almost eliminate
springback problems and provide
reliable setability. Offered in both
top-adjust and side-adjust configurations, the trimmer plugs into models 362, 3389, and 72 sockets. The
model 63 is priced at 60 cents in
quantities of 100.
Spectrol Electronics Corp., 17070 E. Gale
Ave., City of Industry, Calif. 91745 [349]
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Dramatic new
product opportunities ...
yours with new 3C8 ferrites

eee*
e
‘••••:' 1-

',••••••
4)
?>

%
•
Q4i• •re.,

-<•

• G
P,

s•

The market is ripe for product breakthroughs. Just look,
for example, at the growth of such items as the handheld calculator, small camera flashguns, ultra-mini portable radios and recorders. The key to these tremendous
sales successes is high frequency power conversion
circuits.
And the key to still more efficient, high-frequency power conversion is Ferroxcube's new 3C8!
This important new ferrite material gives significantly
higher flux densities at higher temperatures, and lower
losses at high excitation levels than any other magnetic
core material. It is available in practical size cores for use
up to kilowatt power levels.
3C8 is already being used with great success in: inverters, battery chargers, fluorescent lamp ballasts,

FERROXCUBE

A

strobe light devices for highway markers and harbor
buoys, power oscillators, power amplifiers, ultrasonic
generators.
In all of these circuits Ferroxcube's 3C8 material has
led to greater efficiency, lower cost, less weight, and
smaller sized units. In one power supply, for example,
the size of the core was reduced from 13 lbs. at 60Hz to
4lbs. at 20,000 Hz and the volume from 35 to 9cu. inches
—savings of 70 to 75%!
Can 3C8 improve your present products or suggest
new products and markets for your company? If you've
got the imagination, we've got the core! Call 914.
246-2811, TWX 510-247-5410 or write today.
Ferroxcube linear ferrites —made in Saugerties, N.Y.
and stocked in seven U. S. locations.

CORPORATION, SAUGERTIES, N.Y. 12477

A NOR 1H AMI RICAN PHILIPS COMPANY
Distributed through North American Philips Electronic Components Corporation with warehouses in Boston, 617-899-7100; New York, 516-538-2300;
Saugerties. 914-246-5861; Philadelphia, 215-836-1616; Chicago. 312-593-8220; San Diego, 714-453-9250
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Six good reasons
why Brush recording
systems are your best buy.
1.

Brush has the broadest line
in the industry.
We make a recorder/signal
conditioner to meet just about
any industrial or scientific
application.
Choose from 1 to 8 channel
direct writing recorders with or
without built-in preamps: full
scale frequency responses from
35 Hz to 55 Hz; 40 mm, 80 mm
and 41
/ " wide channels;
2
portable and rack mounted
models.

2.

Brush guarantees better
than 99.5% linearity.
There are two reasons why
we can guarantee such a high
degree of accuracy. First, our
Metrisite non-contact servoloop feedback device. Second,
our recorders have a rectilinear
presentation which eliminates
geometric errors.

3.

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

4.

Brush recording systems
give you trouble-free operation.
All of our instruments require
minimal maintenance. For
example, our disposable ink
supply usually lasts more than
ayear. And all of our electronics
are solid state.

5.

A Brush system is easy

to operate.
All of our systems are selfcalibrating. Controls are
conveniently placed to give
you maximum flexibility. Chart

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

6.

Brush is a single source
for everything you need.
We offer custom financing
and leasing plans. Our
installation, training, and
maintenance programs are
gearcd to your needs. And our
warranty and replacement parts
packages are two of the best
in the industry.
If you'd like to find out more,
contact your nearest
Gould Sales Engineer or
Representative. Or write for
detailed performance
information and specifications.
Gould Inc., Instrument Systems
Division, 3631 Perkins Avenue,
Cleveland, Ohio 44114. Or
Kouterveldstraat Z/N, B 1920
Diegem, Belgium.

CONVERT 8BITS
IN GMICROSECONDS
FOR 525................... ¡t& easyl
ANALOG INPUT 0

+15V
p_

—15V

0

aim DAC 100
10 bit D/A converter

monoCMP -01

+5V

+5V

0

SUCCESSIVE
APPROXIMATION
REGISTER

00006b00

+15V

BIT 1(MSB)

Fast precision

BIT 2

comparator

O
O
O
O

SERIAL OUTPUT
CONVERSION COMPLETE
START
CLOCK

BIT 3
BIT 4
BIT 5

--15V

BIT 6
BIT 7
BIT 8 (LSB)

THREE IC's BUILD A FAST AID CONVERTER - FOR UNDER $25!
It's easy with high performance analog components from
Precision Monolithics—start with PMI's aimDAC100 Low
Cost D/A Converter—with its internal precision reference voltage, 10-bit resolution, choice of linearities and
high speed current output, it's ideal for all D/A and A/D
applications. Next, add the PMI monoCMP-01 Precision
Comparator with its fast 9Ons response, low Vos, drift
and superior stability—complete your converter with a

successive approximation logic chip and that's it! Sound
easy? You bet—and 10-bit versions can be built for under $40! Circuit construction and performance are
fully detailed in our new Application Note: pre-drilled
demonstration circuit cards are available free by contacting your local PMI rep or stocking distributor—call
him today and find out how easy A/D conversion can be!

aimDAC 100 DDT1'

0.30% Linearity

Max-0/70C

9.95 @ 100 pcs.

aimDAC 100 CCT1*

0.20% Linearity

Max-0/70 -C

$12.00 @ 100 pcs.

aimDAC 100 BCT1*

0.10% Linearity

Max-0/70"C

$17.00

100 pcs.

aimDAC 100 ACT1'

0.05% Linearity

Max-0/70')C

$26.00

100 pcs.

monoCMP-01CJ

Vos 2.8 mV Max

$3.25 @ 100 pcs.

monoCMP-01EJ

Vos 0.8 mV Max

$7.50 @ 100 pcs.

PRECISION MONOLITHICS REPRESENTATIVES
Alabama
Arizona
California, North
California, Los Angeles
California, South
Colorado
Connecticut
Florida, Ft. Lauderdale
Florida, Orlando
Illinois, North
Indiana

(205)
(602)
(415)
(213)
(714)
(303)
(203)
(305)
(305)
(312)
(513)

539-4411
992-9884
948-6533
340-1745
830-3939
771-4920
634-0179
776-4800
425-5505
774-3535
252-9981

Maryland
Massachusetts
Michigan
Minnesota
Missouri, St. Louis
Missouri, Kansas City
New Jersey, North
New Jersey, South
New Mexico
New York, New York City
New York, Upstate

PRECISION

MONOLITH ICS
SPACE PARK DRIVE, SANTA CLARA, CALIFORNIA 95050
TEL

(408) 246-9225

148

• TWX 910-338.0528

• CABLE MONO
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(301)
(617)
(313)
(612)
(314)
(816)
(516)
(609)
(505)
(516)
(716)

944-8262
890-0011
557-1934
646-7217
731-5799
761-6543
567-5900
966-4070
265-5655
567-5900
464-8636

North Carolina
Ohio, North
Ohio, South
Pennsylvania, East
Texas
Virginia
Washington
Wisconsin
Canada, Toronto
Canada, Vancouver

(919)
(216)
(513)
(215)
(214)
(703)
(206)
(414)
(516)
(714)

725-5384
461-8333
293-3145
644-3477
363-8591
548-7818
624-9020
933-2733
864-2666
979-4894

AUTHORIZED DISTRIBUTORS
NEW YORK METROPOLITAN AREA Harvey Radio, Woodbury, N.V.: (516) 921-8700 • NEW ENGLAND AREA Gerber
Electronics, Dedham, Mass.: (617) 329-2400 • UPSTATE NEW YORK Harvey Federal Electronics, Binghamton,
N.Y.: (607) 748-8211 • NORTHEAST Newark Electronics, Woburn, Mass.: (617) 935-8350 • BALTIMORE-WASHINGTON Whitney Distributors, Baltimore, Md.: (301) 944-8080 • PHILADELPHIA Hallmark Electronics, Huntingdon
Valley, Pa.: (215) 355-7300 • MICHIGAN RS Electronics, Detroit, Mich.: (313) 491-1000 • SOUTHEAST Kirkman
Electronics, Winston-Salem, N,C.: (919) 724-0541 • EAST CENTRAL Pioneer/Cleveland, Cleveland, Ohio: (216)
587-3600 • Pioneer/Dayton, Dayton, Ohio: (513) 236-9900 • CENTRAL Hallmark Electronics, Elk Grove Village,
HL (312) 437-8800 • Minneapolis, Minn.: (612) 925-2944 • St. Louis, Mo.: (314) 521-3800 • TEXAS-OKLAHOMA
Sterling Electronics, Houston, Texas: (713) 623-6600 • Dallas, Texas: (214) 357 -9131 • SOUTHWEST Sterling
Electronics, Albuquerque, N.M.: (505) 345-6601 • Phoenix, Ariz.: (602) 258-4531 • WEST Westates Electronics
Corp., Chatsworth, Calif.: (213) 341-4411 • Sterling Electronics, San Carlos, Calif.: (415) 592-2353 • Intermark
Electronics, Sunnyvale, Calif.: (408) 738-1111 • Denver, Colo.: (303) 936-8284 • Salt Lake City, Utah: (801)
359-0531 • San Diego, Calif.: (714) 279-5200 • Santa Ana, Calif.: (714) 540-1322 • Almac-Stroum, Seattle,
Wash.: (206) 763-2300 • Portland, Ore.: (503) 292-3534.
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New products
Industrial

Panel meters

scale to 399.9 mA, with an input
resistance of 10 kilohms on the two
most sensitive ranges, dropping to 1
ohm on the top range. Significant
overload protection is provided, especially for the more sensitive
Digital process indicators
ranges. For example, the 40-mv
range can tolerate 250 v, and the
read out temperature,
4-µA range can withstand 5 mA.
voltage, current, resistance
Long-term accuracy is within either 0.1 or 0.25% full scale, dependThe variety of sensors used in indusing on range. Temperature coeffitrial processes today, and the accient is 0.008% full scale/°C in all
curacy required in many systems,
but two cases where it is 0.02% full
create a need for a wide range of scale/ °C. Each unit costs $225.
digital panel instruments. Voltage,
The four-terminal resistànce incurrent, resistance, thermocouple
dicator, which provides resolution to
and resistance-temperature-detector 0.1 ohm, is designed for sorting, adindicators are used for process and justment and inspection tasks, such
quality control in conjunction with
as resistance trimming. It covers
strain gauges, thermocouples, analyfour ranges from 0to 399.9 ohms to
tic instruments with bridge detec0to 399.9 kilohms, with sample curtors, and nonlinear sensors, to cite
rents ranging from 1mA to 10 µA. In
just afew examples.
all ranges, long-term accuracy is
The LFE Corp.'s Process Control
within 0.1% of reading ±0.2% full
division has introduced a line of scale. Temperature coefficient is
panel meters, the 4358 series, de0.01% full scale/°C. Price of the insigned specifically to work in these
strument is $245.
applications.
Curve-fitting
10-segment lineThe highly sensitive voltarization is standard on the thermoage/current indicator, is available in
couple indicator, and the line11 ranges-five voltage and six curarization points can be rearranged
rent. The voltage ranges go from
for special applications. High input
39.99 mv full scale to 399.9 v, with
impedance permits the instrument
an input resistance of 100 megohms
to tolerate source resistances up to
on the lower three ranges and 10
2,000 ohms with no reduction in acmegohms on the top two. The curcuracy. The unit includes internal
rent scales go from 3.999 j
uA full
cold-junction compensation and
flashing indication of thermocouple burnout.
It can accommodate copperconstantan,
chromel-constantan, ironconstantan, and
chromel-alumel
thermocouples,
and in each case
has input impedance of 100
megohms, maximum bias cur3 5L7.
rent of 1 nanoampere, and
Olt
maximum voltrf°
age of 250 volts.
Eight temperature ranges are

cover wide range

0 - 399
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SENSITIVE
GATE
TRIAC's
3mA, 4mA, 5mA, 10mA and
25 mA (IGT) All quadrant
grating 50V to 600V (V,,,,)
Hutson TRIAC's and SCR's
are ideally suited for solid
state switches, motor speed
controls, lighting, heating and
air conditioning controls.
Patented Di-Mesa construction is designed to assure you
of reliability and superior performance. Hutson's complete
line of TRIAC's and SCR's are
available as void-free, glasspassivated chips or in all
standard package configurations.
Call on Hutson's state-of-theart thyristor technology when
you need reliability and
economy.

)

HUTSON

INDUSTRIES

Box 34235 •2019 W. Valley View
Dallas. Tex. 75234 (214) 241-3511
TWX 910-860-5537

Representatives:
New York City Area. 201/399-4350.
Seattle 206/454-0300. Los Angeles
213/240-3151, Dallas 214/231-6181.
Baltimore 301/944-8262, Denver 303/
757-7679. Ft. Lauderdale 305/7725100. Chicago 312/286-1500. Detroit
313/499-0188. Syracuse 315/6992671. Indianapolis 317/888-2260. Atlanta 404/427-0241. Canada 416/6381322, Beaverton 503/643- 1644. Dayton
513/433-25' 1. Phoenix 602/968-9037,
Minneapolis 612/866-3035. Boston
617/890-8040. Kansas City 816/7652998.
Distributors:
Elizabeth 201/345-2420, Los Angeles
213/240-3151. Denver 303/934-5505.
Chicago 312/323-9670. Canada 416/
635-9880. Rochester 716/454-7800,
Sall Lake City 801/486-7227. Belgium
02362135. Brussels 02352135. Denmark (01) 295622. England (09924)
67161. Norway 472702272, Spain 23462-62. Sweden 08-28-5940. Switzerland 051-852201.
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ELECTRONIC and ALLIED INDUSTRIES
Sprague Specialties Co., 189 Beaver St.,
North Adams, Mass.
Technical Appliance Corp., 516 W. 34th
St., New York, N. Y
Tefft Radio Co., Plymouth, Mich.
Webber Co., Earl, 4368 W. Roosevelt
Rd., Chicago, Ill.
Whisk Laboratories, 145 W. 46th St., New
York, N. Y.

Finishes
INSULATING ENAMELS
Alden Products Co., 117 Main St., Brockton, Mass.
General Cement Mfg. Co., 919 Taylor
Ave., Rockford, Ill.
Irvington Varnish & Insulator Co.. 10
Argyle Terrace, Irvington, N. J.
Maas & Waldstein Co., 438 Riverside Ave.,
Newark, N. J.
(See Page 14 8.)
Roxalin Flexible Lacquer Co., Elizabeth,
N. J.
Stangard Products Co., •4111 Ft Hamilton
Pkwy., Brooklyn, N. Y.
INSULATING VARNISH
Arco Co., 7301 Bessemer Ave.. Cleveland, Ohio
Bakelite Corp., 30 E. 42d St., New York,
N. Y.
Benolite Corp., Manor, Pa.
Day & Co., James B., 1872 Clybourn
Ave., Chicago, Ill.
Dielectric Corp., 5520 Clemens St., St.
Louis, Mo.
Dolph Co., John C., 168A Emmett St.,
Newark, N. J.
Electric Power Construction, Inc., 569 S.
Main St., Akron, Ohio
General Electric Co., Appliance and Merchandise Dept., Bridgeport, Conn.
George Co., P. D., 4153 Bingham Ave.,
St. Louis, Mo.
Hilo Varnish Corp., 42
Stewart Ave.,
Brooklyn, N. Y.
Impervious Varnish Co., Rochester, Pa.
Industrial Paint Co., Maysville, Pa.
Insulation Manufacturers Corp., 565 W
Washington Blvd., Chicago, Ill.
Irvington Varnish & Insualtor Co., 10
Argyle Terrace, Irvington, N. J. (See
page 106.)
Kay & Esa Co., Leo & Kiser Sta., Dayton,
Ohio
Lastik
Products
Co.,
American
Bank
Bldg., Pittsburgh, Pa.
Maas and Waldstein, 438 Riverside Ave.,
Newark, N. J.
(See page 148.)
Makalot Corp., 262 Washington St., Boston, Mass.
Mica Insulator Co., 200 Varick St., New
York, N. Y.
Mitchell-Rand Insulation Co., 61 Murray
St., New York, N. Y.
Murphy Varnish Co., 224 McWhorter St.,
Newark, N. J.
Ohmlac Paint & Relining Co., 6540 S.
Central St., Chicago, Ill.
Robertson Chemical Co., 9808 Meech Ave.,
Cleveland, Ohio
Schenectady Varnish Co., Congress St.,
Schenectady, N. Y.
Sherwin-Williams Co., 101 Prospect Ave.,
N. W., Cleveland, Ohio
Standard
Insulation Co.,
74
Paterson
Ave., East Rutherford, N. J.
Standard Varnish Works, 2600 Richmond
Terrace, Staten Island, N. Y.
Sterling Varnish Co., Maysville, Pa.
Westinghouse Electric & Mfg. Co., East
Pittsburgh. Pa.
Zophar Mills, Inc., 118-26th St., Brooklyn,
N. Y.
LACQUER FINISHES
Alrose Chemical Co., Providence, R. I.
Arco Co., 7301 Bessemer Ave., Cleveland,
Ohio
Ault & Wiborg Corp., 75 Varick St., New
York, N. Y.
Bakelite Corp., 30 E. 42d St., New York,
N. Y.
Berry Bros.. Inc., 211 Leib St., Detroit,
Mich.
Day & Co., James B., 1872 Clybourn
Ave., Chicago, Ill.
du Pont de Nemours & Co., E. I., 626
Schuyler Ave., Arlington, N. J.
Durez Plastics & Chemicals, Inc., 1922
Walck Road, North Tonawanda, N. Y.
Egyptian Lacquer Mfg. Co., 1270 Sixth
Ave., New York, N. Y.
Ferro Enamel Corp., 4150 E. 56th St
Cleveland, Ohio
Franklin Paint & Varnish Co.. Benjamin,
4820 Langdon St., Philadelphia, Pa.
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(Parts, Accessories and Materials)

General Cement Mfg. Co., 919 Taylor Ave.,
Rockford, Ill.
Glidden Co., 11100 Glidden Ave., Cleveland, Ohio
Haynes Laboratories, Inc., C. W., Chandler St., Springfield, Mass.
Hilo Varnish Corp., 42 Stewart Ave.,
Brooklyn, N. Y.
Jones-Dabney Co., Smith & Proback Sts.,
Louisville, Ky.
Kay & Esa Co., Leo & Kiser Sts., Dayton,
Ohio
Larkin Co., 680 Seneca St., Buffalo, N. Y.
Lily Varnish Co., 670 S. California St.,
Indianapolis, Ind.
Lowe Brothers Co., 436 E. Third St.,
Dayton, Ohio
Maas & Waldstein Co., 438 Riverside Ave.,
Newark, N J. (See page 148.)
Makalot Corp., 262 Washington St., Boston, Mass.
Masury & Son, John W., 50 Jay St.,
Brooklyn, N. Y.
Monsanto Chemical Co., Plastics Div.,
Springfield, Mass.
Murphy Varnish Co., 224 McWhorter St.,
Newark, N. J.
New England Radiocrafters, 1166 Commonwealth Ave., Brookline, Mass.
New Wrinkle, Inc., Mutual Home Bldg.,
Dayton, Ohio
Pierce & Stevens, Inc., Swing St., Buffalo, N. Y.
Pittsburgh Plate Glass Co., Grant Bldg.,
Pittsburgh, Pa.
Pratt & Lambert, Inc., 92 Tonawanda St.,
Buffalo, N. Y.
Roxalin Flexible Lacquer Co., 802 Magnolia Ave., Elizabeth, N. J.
Sherwin-Williams Co., 101 Prospect Ave.,
N. W., Cleveland, Ohio
Stanley Chemical Co., East Berlin, Conn.
Walker Co., H. V., 714 Division St., Elizabeth, N. J.
Watson-Standard Co., 225 Galveston St.,
Pittsburgh, Pa.
Zapon Div., Atlas Powder Co., Ludlow
St., Stamford, Conn.

Forms
COIL FORMS
Alden
Products
Co.,
117
Main
St.,
Brockton, Mass.
American Lava Corp., Kruesi Bldg., Chattanooga, Tenn.
American Phenolic Corp., 1830 S. 54th
Ave., Chicago, Ill.
Corning Glass Works, Corning, N. Y.
D-X Radio Products Co., 1575 Milwaukee
Ave., Chicago, Ill.
Fast & Co., John E., 3101 N. Pulaski
Ave., Chicago, Ill.
General Ceramics & Steatite Corp., Keasbey, N. J.
General Winding Co., 254 W. 31st St.,
New York, N. Y.
Guthman & Co., E. L, 400 S. Peoria St.,
Chicago, Ill.
Hammarlund Mfg. Co., 424 W. 33d St.,
New York, N. Y.
Insuline Corp. of America, 30-30 Northern
Blvd., Long Island City, N. Y.
Isolantite, Inc., 343 Cortlandt St., Belleville, N. J.
Millen Mfg. Co., James, 150 Exchange
St., Malden, Mass.
National Co., 61 Sherman St., Malden,
Mass.
New England Radiocrafters, 1156 Commonwealth Ave., Brookline, Mass.
Paramount Paper Tube Co., 801 Glasgow
Ave., Fort Wayne, Ind.
Precision Paper Tube Co.. 2033 W. Charleston St., Chicago, Ill.
Zierick Mfg. Corp., 385 Gerard Ave., New
York, N. Y.

Fuses
INSTRUMENT FUSES
Bussmann Mfg. Co., University at Jefferson, St. Louis, Mo.
Chase-Shawmut Co., Newburyport, Mass.
Litteltuse, Inc., 4755 Ravenswood Ave.,
Chicago, Ill. (See page 155.)
Meter Devices Co., 1001 Prospect Ave..
S. W., Canton, Ohio

ELECTRIC POWER PLANTS
Delco Appliance
Div., General
Motors
Corp., 391 Lyell Ave., Rochester, N. Y.
De Vry Corp., 1111 Armitage Ave., Chicago, Ill.
Eicor, Inc., 1060 W. Adams St., Chicago,
Electric Specialty
Co., 211 South St.,
Stamford, Conn.
Janette Mfg. Co., 658 W. Monroe St..
Chicago, Ill.
Kato Engineering Co., 530 N. Front St.,
Mankato, Minn.
Midco Mfg. & Distributing Co., S. 13th &
Kentucky Ave., Sheboygan, Wis.
Onan & Sons, D. W., 43 Ftoyalston Ave.,
Minneapolis, Minn.
Pioneer Gen-E-Motor Corp., 5841 W. Dickens Ave., Chicago, Ill. (See page 152.)
Potter Co.,
1960 Sheridan Rd., North
Chicago, Ill.
Wineharger Corp., Sioux City. Is.
(See
page 140.)

Geophones
see also l.eophysleal Apparatus
Geophysical Instrument Co., 1315 Half
St., S. E., Washington, D. C.
Globe Phone Mfg. Corp., Reading, Mass.
Helland Research Corp., Club Bldg., Denver, Col.

Graphite
COLLOIDAL GRAPHITE
Acheson Colloids Corp., Port Huron, Mich.
Asbury Graphite Mills, Asbury, N. J.
Grafo Colloids Corp., Sharon, Pa.
Superior Flake Graphite Co., First National Bank Bldg., Chicago, Ill.

Harnesses
WIRE HARNESSES
Alden Products Co., 117 Main St., Brockton, Mass.
Alpha Wire Corp., 50 Howard St., New
York, N. Y.
Belden Mfg. Co., 4647 W. Van Buren St.,.
Chicago, Ill.
Eby, Inc., Hugh H., 4700 Stenton Ave.,
Philadelphia, Pa.
General Cable Corp., 420 Lexingtoa Ave.,
New York, N. Y.
Lewyt Metal Products Co., 60 Broadway,
Brooklyn, N. Y.
Mallory & Co., P. R., 3029 E. Washington
St., Indianapolis, Ind.
R. B. M. Mfg. Co., Div. Essex Wire Corp.,.
Logansport, Ind.
Rupp's Assembling & Mfg. Works, 2341
N. Seminary Ave., Chicago, Ill.
-zherron Metallic Corp., 1201
Flushing
1‘e. Brooklyn, N. Y.

Headphones
CRYSTAL HEADPHONES

Generators
DYNAMOTORS,

Carter Motor Co., 1608 Milwaukee Ave.,
Chicago, Ili. (See page 158.)
Delco Appliance Div., General Motors
Corp.,
391
Lyell Ave.,
Rochester,
N. Y.
De Vry Corp., 1111 Armitage Ave., Chicago, Ill.
Diehl Mfg. Co., Trumbell & First Sts.,
Elizabethport, N. J.
Eclipse Aviation Div. of Bendix Aviation
Corp., Bendix, N. J.
Eicor, Inc., 1060 W. Adams St., Chicago,
Ill.
(See page 168.)
Electric Specialty Co., 211 South
St.,
Stamford, Conn.
General Electric Co., Schenectady, N. Y.
Janette Mfg. Co., 658 W. Monroe St.,
Chicago, Ill.
Kato Engineering Co., 530 N. Front St.,
Mankato, Minn.
Pioneer Gen-E-Motor Corp., 5841 W. Dickens Ave., Chicago, Ill.
RCA Mfg. Co., Camden, N. J.
United Engineering Co., 656 N. May St.,
Chicago, III.

ROTARY

Bodine Electric Co.,
Chicago. Ill.

2262

CONVERTERS
W.

Ohio

St..

Brush Dos ,qopment Co., 3311
Pt•rkine
Ave., Cle‘eland. Ohio.
(See p. 22.)
Connecticut Telephone & Electric Co., 70
Britannia St., Meriden, Conn.
Universal Microphone Co., Centinela at
Warren Lane. Inglewood, Cal.
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New products
available, spanning arange from —80
to +2,000 degrees on the fahrenheit
scale, and from 0 to plus 1,200 degrees on the Celsius scale. Accuracy
and temperature coefficient vary
with temperature range, and all
the units in the series are priced at
$345.
The
industry-standard
100ohm/3,850-ppm/4-wire platinum
probes are used with the RTD indicator, which provides 0.1° resolution. Temperature ranges vary from
-80 to +399.9°F to 0 to 750°C.
Probe current is 1 mA, and maximum input voltage is ±10 volts.
Long-term accuracy is within 0.1%
of reading ±
-0.2% full scale. Temperature coefficient varies from
0.0099% full scale/°C to 0.01% full
scale/°C. Price is $295. The unit can
accommodate other types of probes
as well because the 10-point linearization gives it flexibility, according to the company.
All four versions of the 4358

tnet
sae

series have a41
2 -digit display, with
/
an optional hardwired zero digit in
the least significant place to provide
readout ranges to 39990. The curvefitting linearization, standard on all
temperature indicators, is optional
on voltage, current, and resistance
meters.
Price of the 4358 voltage/current
indicator is $225, the resistance indicator costs $245, the thermocouple
indicator is priced at $345, and the
RTD indicator is $295. Delivery time
is 8-12 weeks.

els MXE 50812A, N & S and 70812
A, N & S gas and smoke detectors
handle awide variety of gases. The
units also contain gold-plated connector strips spaced 0.1 inch apart,
which allow them to be mounted
horizontally or vertically. The models N and Sfeature high-output-current final stages, while the A model
has an analog-output stage.

LFE Corp.,

Infrared thermal imaging

1601

Trapelo Rd., Waltham,

Mass. 02154 [351]

Metronix B.V. Box 74, Harderwijk, Holland
[353]

system is portable

The model 510 portable thermal
imaging system scans the naturally
emitted infrared radiation of obhigh output sink current
jects, converting the radiation into
Consisting of agas-sensing semicon- an electronically displayed heat picductor, an operational amplifier, a ture. Temperature differences of the
stable trigger circuit, and a high- picture can also be seen and meaoutput-current final stage, the mod- sured. Frame rate is 30 frames per

Gas, smoke detectors have

NEW Electronics Buyers' Guide
Easy-to-use, single volume source for:
•Information on over 4,000 products
•Over 6,000 company listings and phone numbers—both home and field offices
•EBG EXCLUSIVE: quick access to over 800 helpful catalogs through atimesaving
Direct Inquiry Service.
•More than 1,400 pages of data
Here is the international world of electronics at your fingertips.
Find suppliers...fast ... accurately ....and locally! Don't have a
copy? Use coupon, below.

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 $15.00 (USA and
Canada only; elsewhere send $25.00). Full money back
guarantee if not satisfied.
NAME
COMPANY
STREET
CITY
STATE
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than aspark gap to solve surge voltage problems like these..
COMM GAPS PROTECT
COMMUNICATIONS
EQUIPMENT

POWER SUPPLY
PROTECTION

Voltage surges from
lightning and its secondary effects have
very fast rise times
which are hazardous to equipment
and personnel. Signalite COMM
GAPS are used in telephone, CATV,
telegraph and other communications
lines to protect against these hazards.

Supply transformers are
subject to line surges.
Signalite COMM GAPS
are used across
transformer secondaries to prevent
these surges from affecting power
supply components or load circuits.
COMM GAPS protect both laboratory and modular types.

ELECTRICAL ENERGY
TRANSFER
In circuits using capacitors and flash tubes,
such as photoflash and /
strobe applications,
it is necessary to dissipate large
amounts of energy in ashort time
period. Low cost, miniature Signalite
COMM GAPS provide increased
speed of circuit function and
improved reliability.

It takes application help from agroup of surge protection
specialists ...
...yours for the asking.

SIGNALITE TRANSIENT VOLTAGE
PROTECTION KIT—includes 28 page illus-

Truman
Protectors
cr)
CG-3

trated technical manual on the applications of
gas discharge devices in transient protection
and energy transfer. Also detailed specifications
bulletins and an applications engineering worksheet. Available from your Signalite representative or by contacting Signalite, 1933 Heck Ave.,
Neptune, New Jersey 07753, (201) 775-2490.

SIGNALITE DIVISION
GENERAL INSTRUMENT CORP.
Circle

151

on reader service card
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New products

Hi-Vacuum
Feedthrus
with Standard
Connectors
COAX
TRIAX
BSHV
MHV
BNC
UHF
MS

N

second, which provides aflicker-free
cathode-ray-tube display of continuous real-time action. A detachable
optical module is also offered. Price
is less than $10,000.
Dynarad Inc., 19 Strathmore Rd., Natick Industrial Park, Natick, Mass. 01760 [355]

Low-voltage monitor
reduces damage, downtime

• Bakeable to 450°C*
• Provide quick disconnect
of shielded leads
• Hi-alumina ceramic-metal
construction
• Single or multiple units
supplied in weldable
adapters or standard
vacuum flanges

Priced at $30, a low-voltage monitor, called the type LVS, is available
in adjustable or nonadjustable 3- or
10-ampere versions. The unit helps
prevent equipment damage and reduces downtime caused by low voltage. In operation, a relay de-energizes and automatically shuts down
equipment when voltage drops to a
dangerous level. After voltage returns to normal, the unit reconnects
power to the system. A built-in 5-

•With lead disconnected

lanai
COMM
• Ill ME
CMS

tY:e1
)

Request
Cat. 7110 CC
with details,
drawings,
ordering
info.

Ceramaseal,lnc.
ity4TERPACE
A SUBSIDIARY OF

NEW LEBANON CENTER. NEW YORK 12126
518 794-6101 •TELEX 145442
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Circle
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The Crystal
Filter
with a
Pedigree

Every crystal filter created
by Damon is 100% performance tested. Ten to twelve
critical parameters (including temperature performance) are measured and
recorded. You get acertified
performance report, parameter by parameter, with
each Damon filter. No
extra charge.
You may think of Damon
filters as high-reliability,
high-quality, high-price for
aerospace and defense
applications. You're only
half right. New production
capabilities, competitive
prices and prompt delivery
are making us alot of industrial friends too—without
compromising our high
standards.
Damon: The economical
crystal filter with aerospace
blood lines.
Damon also manufactures a
full line of VCXO's.
To relive acomplete new
Cryst a
lFilter Catalog, write
or call Ed Doherty, ext. 666.

(1) DAMON
ELECTRONICS DIVISION
80 WILSON WAY WES1WCOD MASS 02090 TEL

(617,449-0800

Circle 220 on reader service card

Sweep from 1to 18.5 Gnz this easy

select
and

read

with

six
choices
Replace 6 Klystron Signal
Generators with one Model 9535 —
from 1to 18.5 GHz.

EXT
FREO
CONT

Narda's newest generator/sweeper, Model 9535,
is easy and quick to use —

START
STOP

àF

w

•0.5% accurate frequency digi-wheels — calibrated
output power
• Provide 200 KHz resolution with excellent resetability
• Calibrated internal power meter
• Distance viewing provided—no mistaking frequency
• Push-button functions are illuminated for optimum
visibility
• Calibrated controls with human engin
It eliminates the octave-ban
associated cost and acc
sweepers and sign
to test at all
Because •
military a
quency ran
of interest st
tNtee
changing ran
e- •e

•I4

Save man hours
and warm-up tirr
ment budgets, p.
phase-lock capabil
Write for the full deft,

•°

benefits
nd the

.inary
sible
Hz.
for
c._
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ere are alot more

narda

benefits to know abo

Jeeffe microtvcwei
-

THE NARDA MICROWAVE CORPORATION
516-433-9000

•

TWX: 510-221-1867

•

• PLAINVIEW, L.I., NEW YORK 11803

CABLE:

NARDACORP

PLAINVIEW NEWYORK
235
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MANUFACTURERS OF JACKS,
PINS AND TERMINALS.

New products
second delay prevents turnoff due to
momentary voltage surges.
Logitek Inc., 42 Central Ave., Farmingdale,
N.Y. 11735 [356]

Module protects against
transients and overvoltages
An overvoltage/transient protector
features ahigh-speed transient suppressor for continued operation of
loads during short-term low-energy
transients, plus an overvoltage protector for long-term high-energy
overvoltages. This dual feature
helps eliminate both tripping and
the unexplained circuit failures associated with slower protection

methods. The suppressor works by
clamping and absorbing the energy
of the transients. If the transient
persists, the overvoltage protector
shunts the line to asafe level within
500 nanoseconds. Price starts under
$4 in quantity.
Transtector Systems, 532 Monterey Pass
Rd., Monterey Park, Calif. 91 754 [357]

Quality-control monitor
includes digital display

'

:ONCORD
ELECTRONICS
CORPORATION

37 GREAT JONES STREET
NEW YORK, N Y 10012
Ilk12121 777-6571

154

• TWR

710.581-4930

The new series 5 digital monitor/control instrument packages are
available for discrete-part inspection or quality-control applications.
These instruments use the model
SCA-5 strain-gage signal-conditioner amplifier power supply and
the model TPST-5 logic function
card with additional set-up adjustments per application. The logic
function card performs aprogramed
inspection sequence through "hi,"
"lo," or accept level comparisons

Circle 154 on reader service card

Leader in
Capacitor
Dielectrics
since
1948!

All Films —All Gages
•Polyester
•Polypropylene
•Polysulfone
•Polycarbonate
Metalized —All Modes
•Duomet' "(both sides)
•Heavy Edge
•Heavy Metal
•Series Pattern
•Single Side
Write or phone for Free
Samples and Literature

A.

ATLAN-TOL
INDUSTRIES
INC.

ATLAN-TOL INDUSTRIES, INC.
Am-Met Division
29 Knight Street
Norwalk, Conn. 06852, U.S.A.
(2031853-9494

Circle 221

on reader service card

Only one of these
synchronous motors
110
is agenuine
Synch ron Motor.
Look dikes aren't
perform-alikes.
Not by amile. And once amotor is installed in your
product, who cares what it looks like? As long as it
does its job, is trouble-free and lasts a specified
time.

Synchron motors are made in five
major styles. Speeds from 900 rpms
to one revolution per week. Torque
from 8 through 98 oz-in at one rpm.
Hundreds of output options.

But how do you know which of the three will
perform the best? Do you gamble and just pick one,
assuming they're all about the same? Hardly. You
specify the one that's made by a company that's
just as interested in how well the motor performs
as you are ... who will stand by it 100%. .. who
will deliver it when you need it ... at a fair price.
But most of all, from acompany dedicated to helping you solve your problems with the best product
made. The motor on the left is the one we're talking about. It's the genuine Synchron.
Call or write for complete Synchron motor specifications and the name of your Hansen representative.

MALLORY

I'ANSE>: •
MANUFACTURING CO.

a division of P. R. MALLORY & CO. INC.
Princeton. Indiana 47670

We make every Synchron motor as it our
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name were on your product.

Circle 155 on reader service card
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New products

MINIATURE
CERAMIC

with output logic and an auto-reset
for unattended operation. Production information in logic form is
available for computer interface.
The digital display holds the last inspection value until a new cycle is
initiated. Price is $1,400.

Trimmer
Capacitors

Sensotec Inc., 1400 Holly Ave., Columbus,
Ohio, 43212 [358]

FOR PRINTED
CIRCUIT BOARDS

Controller sets temperature
to within ±0.001° centigrade

These new miniature trimmer capacitors are a snap
fit on printed wiring boards,
and are low cost for industrial and commercial applications!
Their compact form factor conserves mounting
space, and they are available in avariety of mounting
configurations.
Straight line capacitance
curve for easy circuit trimming.
Available in capacitance
ranges from 2.0 -6.0 pF to
6.0 -70.0 pF in 31 standard
ratings with temperature
coefficient of capacitance
ranging from NPO to —1400
ppm/ °C.
Engineering Bulletin 301
gives complete information,
including a cross reference
table. Write for it today!

SPRAGUE
GOODMAfl
Sprague-Goodman
Electronics, Inc.
(An Affiliate of the Sprague Electric Company)

371 Willis Ave., Mineola, N.Y. 11501
516/746-1385
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The model 72 proportional temperature controller is designed to
maintain temperature as closely as
±0.001°C over a range of 0° to
I20°C. Three dials are provided to
set the control point. As temperature drops below this point, a triac
continuously varies power applied
to a heat source from 0 to full load,
according to need. The heaters receive only the amount of power required to maintain exact temperature. Price is $390.
Yellow Springs Instrument Co., Box 279,
Yellow Springs, Ohio 45387 [359]

ALL AVAILABLE
FROM ONE SOURCE

*ADHESIVE BACKED
CIRCUIT SUB-ELEMENTS
(Over 200 Pre-Drilled component mounting
patterns available "oll-the-shelf.")

*EPDXY GLASS BOARD
MATERIALS
• 76 Standard "Off-the-Shelf" Boards.
• Including Unclad, Copper Clad, Cut & Peel
Copper Clad, Pre-etched "X-Y" Pattern and
Plated thru Hole Copper Clad.
• 100"Grid Hole Pattern or Undrilled.

Temperature controller
handles up to 200 watts
A I,200-watt dc time-proportioning
temperature controller is designated
the model 4C4-200. This on-off unit,
which has a factory-set bandwidth

*GP CIRCUIT BOARDS

and ACCESSORIES

• Highest Quality — Choose from 74
"Off-the-Shelf" Boards.
• Sockets — Low & Standard Profile, P.C. and
Wire Wrap. • Highest Quality Gold Contacts.
• Adapter plugs • Connectors
• Card Pull Handles.

of approximately 0.25°C, also has a
set-point stability of +0.025°CrC
for ambient changes from -20 to
+70°C and +0.01°C/volt for an input voltage change from 24 v dc to
30 v dc. TP series sensor probes are
used for control over temperature
ranges from -20° to +250°C.
Oven

Industries Inc., Box 229,

icsburg, Pa. 17055 [360]

156 on reader service card

Mechan-

CIRCUIT-STIK'S
NEW CUT &
PEEL BOARDS

SEND FOR OUR NEW CATALOGS 1'-502 & z"..801

P.O. BOX 3396 • Torrance, California 90510
Phone (213) 530-5530

Circle 222 on reader service card

POTJRNS ®

SAVER

SPACE

ONTROLS

CERMET

ARE
INTERCHANGEABLE WITH CTS 550 and 600—

Series 3852 is an exact CTS 550 replacement

with less space required: Series 3859, ordered with a plastic bushing, also is interchangeable and costs
even less. Series 3862 is interchangeable with the CTS 600 and is a better

1/2

inch diameter control.

THIN — Cut the bulk out of your new design ... try the controls with the thinnest back-panel profiles in the
industry — 1/
4 ".
QUIET — CRV is conservatively specified at 3°'. of total resistance. Actually it's substantially less on most
units.
CERMET — This provides the designer with BETTER STABILITY. HIGHER POWER-RATING. AND A

150

ppm/ C TEMPCO.

COMPETITIVELY PRICED
SERIES

100 piece quantity*

2000 piece quantity*
$ .81

3852

$1.56

3859

1.27

.66

3862

2.20

1.18

AVAILABLE — All three Series, including their various shaft, bushing. and shaft-end styles, are stocked indepth at each of 73 Bourns distributor locations. Delivery on standards is 24 hours.

LOOK AT THE SIGNIFICANT SPECS —
MODEL 3852/3859
Power Rating

2watts at 70 °C

Temperature Coefficient

-±-150 ppm/°C

MODEL 3862
1watt at 125°C
•150 ppm

Diameter

1

metal and plastic, locking and non-locking, plus snap-in

Bushing
D,II,irs

tC

5megohms

10%

±
- 10%

Resistance Tolerance

• Pr,ces ap , US

100

50S1 to 5megohms

Resistance Range

2

12

1/4 "

Depth Behind Panel

C

metal; locking and non-locking

FOB.USA

FOR A COPY OF OUR COMPREHENSIVE 22-PAGE BROCHURE, OR TO ENTER YOUR ORDER, CONTACT
YOUR LOCAL BOURNS SALES OFFICE, DISTRIBUTOR, OR THE FACTORY-DIRECT.

lEICYLTRNS
TRIMPOT PRODUCTS DIVISION • 1200 COLUMBIA AVE., RIVERSIDE, CALIF. 92507
Electronics/June 13
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We're doing everything
we can to keep on top of
your needs.
-age"

Shortages. Crises. Delays. At times like these they're a
fact of life.
At Brand-Rex we're doing something about them.
We've instituted acompany-wide program to foster
a"Yes We Can" attitude to supply problems.
And we've taken dozens of steps to make
our problems less burdensome to
our wire and cable customers.
Here's asampling
of what we're up to:
Production. We're
minimizing waste and scrap
by grouping orders using the
same materials. We're modifying existing equipment to
make it operate more efficiently. And we're keeping
tabs on critical customer needs, giving them preference
as far as possible.
Purchasing. To get maximum utilization from
available resin and plasticizer, we've eliminated special
purpose and low usage PVC compounds. We've raised
our sights to include the world — we're searching out
new supply sources overseas. At the same time, we're
working with our long-term vendors to coordinate their
production schedules with ours.
Product Engineering. Our engineers have come
up with acceptable substitutes for hard-to-get PVC
compounds — without compromising performance or
service life. They're constantly evaluating new available insulations and developing new manufacturing
techniques for those showing promise.
Shipping. We're using new packaging methods
that virtually eliminate damage in transit. And where
possible, we're consolidating shipments for better
delivery service.
Sales and Marketing. We've given our salesmen
an additional responsibility: calling on our vendors in

BRAND-REX CO. A PART OF AkZ0(10 INCORPORATED

their territories to keep materials moving. We're using
computers to keep track of customers' behind-schedule
orders and giving them the extra attention needed to get
them out on time.
What you can do. We're asking our customers to
call us before new wire and cable specifications are
finalized so that "tight" materials can be avoided or
alternates provided for. And doing everything else
that will help us help you.
We're not deluding ourselves. None of these steps
is going to bring an end to the problems we all face. But
they can make adifference — if we all work at it. After
years of providing the best possible wire and cable
service, we're not about to quit now.

Brand-Rex
Willimantic, Conn. 06226

Yes
we can.

E2

New products
nected externally to the converter's
reference input, but can be used
separately or disconnected. For applications requiring minimum
power drain and numerous converters, the reference can be supplied
from acommon source. Voltage required is ±
-15 volts at 130 micro12-bit unit for military,
amperes for the converter and + 15
volts at 2.5 mA for the reference.
industrial jobs also has
The converter can be used in eilow-power op amp
ther unipolar or bipolar operation.
For unipolar, the output is 0to + 10
Increasing use of low power c-mos volts in response to a 12-bit binary
input word. For bipolar use, the offcircuitry in industrial equipment has
set
resistor (available at a pin) is
led to the need for compatible anconnected to the reference output
cillary equipment. Beckman Instruments is providing one example in a instead of to the converter output.
In this configuration, an input of all
standard hybrid 12-bit digital-toOs will provide an output of -10v,
and an all-1 input will provide an
output of +10 volts minus one
least-significant bit, or approximately 9.9976 V.
The 872, which is not intended for
high-speed applications, has a typical settling time of 35 microseconds,
but Pittroff feels this is adequate for
many uses where the low power
consumption is needed.
Offset voltage is reset to zero inanalog converter using c-mos digternally,
but can be further adjusted
ital circuitry and alow-power operexternally with a 100,000-ohm trimational amplifier. The series 872 is
mer potentiometer giving an offset
designed for demanding industrial
range of 200 millivolts. Likewise,
and military applications, says Lyle
quiescent
output amplifier gain is
F. Pittroff, product manager for
standard microcircuits at Beckman's preset, but can be reduced below
130 microamperes with an external
Helipot division. The d-a converters
resistor.
However, this will affect
are specified for linearity as good as
slew rate and current capability
±
-4.88
millivolts over -55 to
(normally ±
-1 mA).
+125°C, the military temperature
The 872-D1, with ±2.44 mv nonlirange, with 1
2 -bit resolution.
/
nearity
at
25°,
is
priced
at $88 in
The 1- by 1
2 -inch parts include
/
1
single
quantity,
dropping
to
$66 for
the 4000 series c-mos switches (also
more than 200. The lower-accuracy
compatible with 74C c-mos), preci872-D2 (4.88 mv) is priced at $66 in
sion R-2R cermet thick-film ladder
single
quantity.
networks, micropower 4250 output
Beckman Instruments, Helipot Division,
buffer amplifier, and internal preci2250 Harbor Blvd., Fullerton, Calif., [381]
sion voltage reference. The ceramic
package is sealed with a polymer
that Pittroff says meets military
specifications. The part is a 28-pin,
Power supplies intended for
dual in-line package with 0.9-inch
pin-row spacing, three times that of minicomputers, terminals
common lc packages, for conveA line of 30-watt series-regulated dc
nience in laying out circuit boards.
power supplies is available off the
Power drain of the circuit is 4.5
shelf for OEM use in minicomputers,
milliwatts for the converter and 40
point-of-sale terminal systems, ofmw for the reference source. The
fice equipment, and other ic-type
+10-volt reference is normally con-

Subassemblies

D-a converter
uses C-MOS

Electronics/June 13, 1974

Pro-Log
brings
intelligence
to ROPI
Programmers

Mann •

•

LeV

Intelligent because it's controlled
by aPro-Log microcomputer. It cuts
programming time substantially,
makes operation easy, and is able to
interface as aconversational terminal
with people, TTY, and other
computers. All of this for
around $2000.
The Series 81 ROM Programmers
from Pro-Log are fully portable units
designed for use in engineering,
quality assurance, production, or out
in the field.
Model 810: Programs
Model 811: Programs
Model 812: Programs
5203 ROMs
Model 813: Programs
Fusible Link ROMs

1702A ROMs
1702 ROMs
National
3601

Features:
•Programs, Lists, Duplicates,
and Verifies
•Automatic érase check
•Duplicates with advance substitution
•Duplicates typical 1702A in
less than 30 seconds — 1702
or 5203 in less than 5 minutes
•Hexadecimal keyboard for
address and data entry
•Binary data display
•Quick load, zero insertion
force ROM sockets

ROM Programming
Systems from
Pro-Log

"Microcomputers, Programmers and Education"
852 Airport Blvd. Monterey, Calif. 93940
(408) 372-4593

Circle 159 on reader service card
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(Parts, Accessories and Materials)

1942-1943 BUYER'S GUIDE for the

DYNAMIC HEADPHONES

CERAMIC INSULATION

Carrier Microphone t'o., 439 S. La Brea
Ave., Inglewood, Cal.
Universal Microphone Co., Centinela at
Warren Lane, Inglewood, Cal.

Akron Porcelain Co., Cory Ave. & Belt
Line. Akron, Ohio
American Lava Corp., Kruesi Bldg.. Chattanooga, Tenn. (See page 47.)
Ceramic Specialties Co., East Liverpool,
Ohio
Colonial
Insulator Co., 931 Grant St.,
Akron, Ohio
Cook Ceramic Mfg. Co., 800 Prospect St.,
Trenton, N. J.
General Ceramics Co., Radio City, New
York, N Y. (See page 41.)
General Porcelain Co., 981 Pennsylvania
Ave., Trenton, N. J.
Hartford Faience Co., 271 Hamilton St.,
Hartford, Conn.
Illinois Electric Porcelain Co., Macomb,
111.
Imperial Porcelain Works, Inv., Mulberry
St. & New York Ave., Trenton, N. J.
Isolantite. Inc., 343 Cortlandt St., Bellsville, N. J. (See page 105.)
Knox Porcelain Corp., 206 Mynderse Ave.,
Knoxville, Tenn.
Lapp Insulator Co., 31 Gilbert St., Le Roy,
N. Y. (See page 35.)
Locke
Insulator
Corp.,
S.
Charles
&
Cromwell Sts., Baltimore, Md,
McDanel Refractory Porcelain Co., Beaver
Falls, Pa.
Metsch Refractories Co., East Liverpool,
Ohio
Mycalex Corp. of America, 7 E. 42d St.,
New York, N. Y. (See page 132.)
Porcelain Insulator Corp., 123 E. Main
St., Lima, N. Y.
Porcelain
Products,
Inc., Parkersburg,
W. Va.
Poreelier Mfg. Co., Greensburg, Pa.
Saxonburg I'otteries, Saxonburg, Pa.
Square D Co., 6060 Rivard St., Detroit,
Mich.
Star Porcelain Co., 61 Muirhead Ave.,
Trenton, N. J.
Thomas & Sons Co., R., Lisbon, Ohio
Union Electrical Porcelain Works, Trenton, N. J.
Universal Clay Products Co., 1505 E.
First St., Sandusky, Ohio
Westinghouse Electric & Mfg. Co., East
Pittsburgh, l'a.

MAGNETIC HEADPHONES
Cannon Co., c.
Springwater, N. Y.
Carroll Mfg. Co.. 415 S. Aberdeen St.,
Chleago, 111.
Chicago Telephone Supply Co., 1142 W.
Beardsley Ave., Elkhart, Ind.
Connecticut Telephone & Electric Co., 70
Britannia St., Meriden, Conn.
Electrical Industries Mfg. Co., Red Bank,
N. J.
General Electric Co.. Plastics Dept., 1
Plastics Ave., Pittsfield, Mass.
Kellogg Switchboard & Supply Co., 6680
S. Cicero Ave., Chicago, Ill.
Murdock Mfg. Co., Chelsea, Mass.
(See
page 127.)
PhiIco Radio & Television Corp., Tioga &
C Sts., Philadelphia, Pa.
RCA Mfg. Co., ('aniden, N. J.
Trimm Radio Mfg. Co., 1770 W. Berteau
Ave.. Chicago. 111
Universal Microphone Co., Centinela at
Warren Lane, Inglewood, Cal.

Holders
CRYSTAL

HOLDERS—see

Crystals

Horns
SPEAKER PROJECTOR HORNS
Aliee Lansing- Corp., );low M,Kinley Ave.,
Los Angeles, Cal.
Atlas Sound Corp., 1442 39th St., Brooklyn, N. Y.
Castlewood Mfg. Co.,
12th & Burnett,
Louisville, Ky.
De Vry Corp., 1111 Armitage Ave., Chicago, Ill.
Erwood Sound Equipment Co., 223 W.
Erie St., Chicago, Ill.
Graybar Electric Co., Lexington Ave., at
434 St., New York, N. V. (Sole Distributors for Western Electric Co.,
New York, N. Y.)
Hawley Products Co., St. Charles, ¡Il.
Jensen Radio Mfg. Co., 6601 S. Laramie
Ave., Chicago, Ill.
Lifetime Corp., 1101 Adams St., Toledo,
Ohio
Meek Industries, John, 1313 W. Randolph
St., Chicago, Ill.
Million Radio & Television Laboratories,
167 N. Damen St.. Chicago, Ill.
Operadlo Mfg. Co., 13th
Indiana Sts.,
St. Charles, Ill.
Oxford Tartak Radio Corp., 915 W. Van
Buren St., Chicago, Ill.
Bacon Electric Co., 52 E. 19th St., New
York, N. Y.
RCA Mfg. Co., Camden, N. J.
Sherron
Metallic Corp.,
1201
Flushing
Ave., Brooklyn, N. Y.
Stromberg-Carlson
Telephone Mfg. Co.,
100 Carlson Rd., Rochester, N. Y.
University Laboratories, 195 Chrystie St.,
New York, N. Y.
Western Electric Co.—see Graybar Electric Co.
Wright-Decoster,
Inc.,
2233
University
Ave., St. Paul, Minn.

Insulation
See also

Tuhint:.

1inishes.

011

BEAD INSULATION
American Lelia Corp., K rues' Bldg., Chattanooga, Tenn. (See page 47.)
American Phenolic Corp., 1830 S. 54th
Ave., Chicago, Ill.
Corning Glass Works, Corning, N. Y.
Dunn, Inc., Struthers, 1315 Cherry St.,
Philadelphia, Pa..
Isolantite, Inc., 343 Cortlandt St., Belleville, N. J.
Martindale Electric Co., 1371 Hird Ave.,
Cleveland, Ohio
Saxonburg Potteries, Saxonburg. Pa.
Star Porcelain Co., 61
Muirhead Ave.,
Trenton, N. J.
Steward Mfg. Co.. D. M., M. 36th St.,
C'hattanooga, Tenn.

D-10

FABRIC INSULATION
Acme Wire Co., New Haven, Conn.
B & C Insulation Products, Inc., 22 W.
21st St., New York, N. Y.
Brand &
William, 276 Fourth Ave.,
New York, N. Y.
Endurette Corp. of Am., Cliffwood, N. J.
General Electric Co., Appliance and Merchandise Dept., Bridgeport, Conn.
Irvington Varnish & Insulator Co.. 10 Argyle Terrace, Irvington, N. J.
Mica Insulator Co., 200 Varick St.. New
York, N. Y.
Nepperhan Sales Co.. 175 Fifth Ave.. New
York, N. Y. (Sole Distributors for
Vap-O-Lite
Products
Co.,
Astoria,
N. Y.)
New Jersey Wood Finishing Co., Electrical
Insulation
Dept.,
Woodbridge,
N. J.
Standard Insulation Co., 74 Paterson Ave.,
East Rutherford, N. J.
Vap-O-Lite Products Co.—see Nepperhan
Sales Co.
Westinghouse Electric & Mfg. Co., East
Pittsburgh, Pa.
FIBRE INSULATION
Brandywine Fibre Products Co., N. Walnut St., Wilmington, Del.
Continental-Diamond Fibre Co., 13 Chapel
St., Newark, Del.
Franklin
Fibre-Lamitex Corp..
12th &
French Sts., Wilmington, Del.
Insulation Manufacturers Corp.. 565 W.
Washington Blvd., Chicago, Ill.
Lincoln Fibre & Specialty Co., Newport,
Del.
National Vulcanized Fibre Co., Wilmington, Del.
(See page 25.)
l'enn Fibre & Specialty Co.. 2030 E. Westmoreland St., Philadelphia, Pa.
Spaulding Fibre Co., 310 Wheeler St.,
Tonawanda, N. Y.
Taylor Fibre Co., Norristown, Pa.
(See
page 174.)
Wilmington Fibre Specialty Co., I'. O.
Box 944, Wilmington, Del.
GLASS INSULATION
Bentley, Barris Mfg. Co., hector & Lime
Sts., Conshohocken, Pa.

Brand & co., William, 276 Fourth Ave.,
New York, N. Y.
Corning Glass Works, Corning, N. Y. (See
page 120.)
Hope Webbing Co., Providence. It. I.
Insulation Manufactuerem Corp., 365 IV.
Washington Blvd., Chleago, III. (See
page 37.)
New Jersey Wood Finishing Co., Electrical
Insulation
Dept.,
Woodbridge,
N. J.
Owens-t'orning Fiberglas Corp., Nicholas
Bldg.. Toledo, tihio
PAPER INSULATION
Acme Wire Co., 1255 Dixwell Ave., New
Haven, tonn.
Brandywine Fibre Products Co., N. Walnut St., Wilmington, Del.
Case Bros., Highland Park, Conn.
Continental-Diamond Fibre Co., 13 Chapel
St., Newark. Del.
Cottrell Paper Co., 19 Purehase St., Fall
River, Mass.
General Electric t'o., Appliance and Merchandise Dept., Bridgeport, Conn.
Hartford City Paper t'o., Hartford City,
Ind.
Insulation Manufacturers Corp., 565 W.
Washington Blvd., Chicago, Ill. (See
page 37.)
Irvington
Varnish &
Insulator Co.. 10
Argyle Terrace, Irvington, N. J.
Lincoln Fibre & Specialty Co., Newport,
Del.
Mica Insulator Co., 200 Varick St., New
York, N. Y.
National Vulcanized Fibre Co., Wilmington, Del.
New Jersey Wood Finishing Co., Electri'111
Insulation
Dept..
Woodbridge,
N. J.
Riegel Paper Corp.. 342 Madison Ave..
New York, N. Y.
Spaulding Fibre Co., 310 Wheeler St.,
Tonawanda, N. Y.
Standard Insulation Co., 74 Paterson Ave.,
East Rutherford, N. J.
Taylor Fibre Co., Norristown. Pa.
West Virginia l'ulp & Paper Co., 230
Park Ave. ' New York. N. Y.
Westinghouse Electric & Mfg. Co.. East
Pittsburgh, Pa.
Wilmington Fibre Specialty Co., P. 0.
Box 944, Wilmington, Del.
PHENOLIC

INSULATION

Celanese t'elluloid
ISO
Madison
Ave., New York, N. Y.
Continental-Diamond Fibre Co., 13 Chapel
St., Newark, Del.
Dow Chemical Co, Midland, Mich.
Formica
Insulation
t'o.,
4662
Spring
()rove Ave., Cincinnati, Ohio.
(See
page 9.)
Franklin
Fibre-Lamitex
Corp.,
12th &
French Sts., Wilmington, Del.
General Electric Co, Plastics Dept.,
1
Plastics Ave., Pittsfield. Mass.
Goodyear Tire & Rubber Co., 1144 E.
Market St., Akron, Ohio
Irvington
Varnish & Insulator 'Co., 10
Argyle Terrace, Irvington. N. J.
Mica Insulator Co., 200 Varick St., New
York, N. Y.
Monsanto Chemical Co.,
Plastics Div.,
Springfield, Mass.
National Vulcanized Fibre Co.. Wilmington, Del.
Orrsell Co., 64 E. Eighth St., New York,
N. Y.
Panelyte Corp., 230 Park Ave., New York,
N. Y.
Penn Fibre & Specialty Co., 2030 E. Westmoreland St., Philadelphia, Pa.
Flax Corp., Hartford, Conn.
Spaulding Fibre Co., 310 Wheeler St.,
Tonawanda, N. Y.
Synthane Corp., Oaks, Pa,
Taylor Fibre Co., Norristown. Pa.
Ucinite Co., 489 Watertown Ave., Newtonville, Mass
Westinghouse Electric & Mfg. Co., East
Pittsburgh, Pa.
Wilmington Fibre Specialty Co., P. 0.
Box 944, Wilmington, Del.

Insulators
Alden Products Co., 117 Main St., Brockton, Mass.
American Lava Corp., Kruesi Bldg., Chattanooga, Tenn.
American Phenolic Corp., 1830 S. 54th
Ave., Chicago, Ill.
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Another fine OEM product from C. Itoh.

New products

Model EP-101

logic systems. The line consists of
four models in the most widely used
ratings: 5volts at 3amperes, 12 Vat
1.8 A, 15 V at 1.6 A, and 24 V at 1.2
A. Input voltage for all
models
ranges from 108 to 132 v, or 216 to
264 Ni, with output regulation main54 reioicbc
.5550 :Z3n,,
4.54ft011,
•-1,0
•

•5

:ire .1, a'

•

$:.

▪

Je •

•

Dimensions:
6.437" wide x 5.315" x 4.016"

Printing Mechanism
for digital devices.
The EP-101 model simplifies the parallel entry printing
mechanism by using a much smaller number of component parts. The result is atop-quality printing mechanism with a high degree of reliability and durability.
As small as it is, the EP-101 still produces a fast 21column print-out at a speed of three lines per second.
Other features include low electrical power consumption (150 mA at 15V-DC) and a long-life transistorized motor.
It is designed for the widest possible applications—
everything from cash registers and measuring devices
to computers—and provides you with a hard copy.
There are other models available for many specific
applications, each ready for immediate delivery at a
most attractive C. Itoh price.
Send in the coupon for more information.

C. Itoh Electronics Inc.
5301 Beethoven St., Los Angeles, Calif. 90066. (213) 390-7778
East Coast Office: 270 Park Avenue, New York, N.Y. 10017.
(212) 953.5452/5447
New Jersey office: (201) 347-7997

Ohio office: (513) 492-1159

EM6 EP—

C. Itoh Electronics Inc.
270 Park Avenue, New York, N.Y. 10017
Please send me more information on your Alpha-Numeric Printing Mechanism.
Name

Title

Company
Street

Telephone No.
_

City

State

Specific Application
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Zip

tained at ±
-1%. Input frequency
range is 50-400 hertz, with load derated to 75% for 400-Hz operation.
Automatic short-circuit protection is
built in, and overvoltage protection
is available as an option. Price is approximately $30.
Sola Electric Co., 1717 Busse Rd., Elk Grove
Village, III. 60007 [401]

Data-acquisition system has
16 channels, uses 100 mW
A gated power supply, by turning
on only when a conversion is requested, permits a 16-channel data
acquisition system to operate with
only 100 milliwatts of power. In the
standby state, less than 120 microwatts is required. The system, called
the DAS -16-LP, includes a 16-channel analog multiplexer, a sampleand-hold module, an 8- or 12-bit
analog-to-digital converter, and the
control logic for random and sequential channel-selection. The 16
single-ended analog input channels
can accept either +5 or ±-5-volt
swings while presenting 109 ohms of
input impedance. Data conversion
time is 450 microseconds, so maximum system throughput rate is 2.2
kilohertz. Since the DAS -16-LP can
be operated from a 12-volt battery,
drawing only 8 milliamperes while

Electronics/June 13, 1974

These Missile Guidance Systems
have 3,745 excellent references.
Singer's Kearfott Division has
produced over 3,746 Missile
Guidance Systems for use in
TALOS, BOMARC, MMRBM,
SUBROC and SRAM Missiles
and Cannon Launched Guided
Projectiles.
We've also furnished gyro
reference units for Atlas, Nimbus,
Mariner, Lunar Orbiter, Surveyor,
Orbiting Astronomical Observatory, Lunar Landing Module,
Apollo Telescope Mount and the
Viking Program.
And recently our inertial mea-

surement units were selected by
Rockwell for NASA's Space
Shuttle Orbiter and by Martin
for the Army's Pershing II guidance. There are even some very
advanced new applications we
can't talk about.
A record like that can only be
based on consistent performance—equipment performance
that assures mission success,
and management performance
that assures on-target delivery
and on-target cost.
Behind it all lies our out-front

technologies and the talented
people who have made our Missile Guidance capability possible. A capability we can bring to
bear on your project too. Just
check our references. The Singer
Company, Kearfott Division,
1150 McBride Avenue, Little
Falls, N.J. 07424.

SINGER
AEROSPACE & MARINE SYSTEMS

Circle 161

on reader service card
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Flameless
Compressed-Air
Heat Torches —
Lightweight and
portable for
pinpoint
intense heat

Heat Blowers— Built for
continuous 24-hour duty.

New products

r:re:

performance.

seit/Ogigth
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Master-Mite" Gun
—Lightweight
versatility
with three
interchangeable
nozzles and
heat ranges.
U.L. listed

s

lae;l

le""

c
rom

tor,

se»
Standard
Heat Gun
—Compact
and
economical,
die-cast
aluminum
housing.

e

to 1,000°F.
U.L. listed
Chrome Heat Gun— Designed for
labs. R & 0, and professional use.

We're full of
hot air.

converting and a mere 10 /IA in
standby, it can be used in remote
areas where line power is unavailable, as well as in the laboratory. Price is $750. Delivery time is
stock to four weeks.
Datel Systems Inc., 1020 Turnpike St., Canton, Mass. 02021 [403]

14-bit d-a converters
housed in small modules

Master offers the world's most
complete line of flameless heat
tools. Heat tools for

all

applications

—shrinking tubing, desoldering,
forming plastics, bonding,
deburring, drying, setting
adhesives, or anything else where
hot air is the requirement. And
every Master heat tool features a
complete line of attachments for
every

production need. It's true.

We really are full of hot air.
Heat Guns and Blowers are available
in U.L. and L.A. listed models.
GSA listed in Canada. In Canada,
contact Martin Industrial Sales, P.O.
Box 576, 4445 Harvest Road,
Burlington, Ontario.

Three 14-bit digital-to-analog converters provide linearity within ±1
2
/
the least significant bit and monotonic operation over arange of 0 to
50°C. One, designated the AD355, is
a high-speed current-output unit;
the other two have voltage outputs,
with the ZD365 coded for unipolar
and the ZD375 having bipolar-offset binary coding. Monolithic quad
current switches assure good tracking of base-to-emitter voltage and
beta for the most significant 8 bits,
and bit weights are determined by a
thick-film resistor network. In addition to providing high differential
linearity, the combination of current
switches and the thick-film network
permits the converters to be packaged in modules that measure only
1.76 by 1.96 by 0.4 inches. In quantities of one to nine, price of the
ZD355 is $299; of the ZD365, $310;

Send for your free full line catalog
page and price sheet on the world's
most complete line of flameless
heat tools.

MASTER
162

appeeikee eatpetatiolt,
RACINE. WISCONSIN 53403
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"Packaging for FOX 2process
computer systems had to be fast,
flexible, reliable and low in overall cost.
"Only one company met an our
requirements. Augat'
John Hatch, Packaging Engineer,
The Foxboro Company

had greater positive contact retention and
"My responsibility
better corrosion resistance.
for the new FOX 2
"True, Augat panels were probably a
systems was to help
little more expensive initially. But from
select the packaging
an overall systems standpoint, Augat's
and connection
superior quality more than offset this
system providing
small difference. We're sold on the Augat
top reliability plus
packaging system."
the fastest possible
More and more
John Hatch
development time.
companies like
On top of that, we wanted maximum
Foxboro are discoverdensity for the system.
ing that the name
"We chose the Augat Company for a
Augat is synonymous
variety of reasons. They were willing to
with quality, reliability,
work with us in developing new plug-in
and service. With good
panels to meet our special requirements.
reason. Augat pioneered
Also, Augat offered the broadest range of
I.C. interconnection products (from
the wire-wrapped socket panel
concept. So Augat has more experience
panels to frames to tools). This combinathan anyone else in the business.
tion enabled us to design our packaging to
meet our density needs. In fact, with
We'd like to show you how we can
provide your company with abetter interAugat we succeeded in saving almost
90% in space. And access to both front Th R)X2
connection system at alower
overall cost. Call or write us
and back planes was easier.
"I was most impressed with
today. We'll send afree
Augat's reliability and quality.
catalogue and complete
product
information.
Because Augat precision-maAugat, Inc., 33 Perry Ave.,
chines the sockets used in
Attleboro, Mass. 02703.
their panels, we found our
Phone (617) 222-2202
components and D.I.P.'s
were easier to insert,
e

o

Europe— Augat International, Inc., Boulevard A. Reyers, 103, 1040 Brussels, Belgium, Tel. (02) 36-93-99.
Japan— Kyolcuto Boeki ICaisha Ltd., New Otemachi Bldg., 2-1, 2-Chome Otemachi, Chiyoda-Ku, Tokyo 100-91, Japan, Tel. (03) 244-3788.

•
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automatic
helpers

New products
and of the ZD375, $320. Delivery
time is six weeks.
Zeltex Inc., 940 Detroit Ave., Concord, Calif.
94518 [404]

Hybrid clock oscillator
spans 250 kHz to 20 MHz

Want flexibility at low cost? All Associated chambers
are economical to operates,and are fully automatic
with the addition of one of our various programmers.
They become your second shift helping hands.
For information on the broadest line of environmental simulation equipment available contact:

An oscillator, model K-1 100A, is
suitable for commercial applications, including microprocessors,
modems, and minicomputers. Using
quartz-crystal-oscillator technology
and thick-film hybrid processing,
the K-1 100A is a rugged oscillator
with high reliability. Its wide range
of frequencies goes from 250 kHz to
20 mHz and is stable to within

Associated Environmental Systems
Division of Craig Systems Corp.
360 Merrimack Street
Lawrence, Mass. 01842
617-683-9501
urcie 1013 on reader service card

$500 *

CECP
e

BALANCED

MIXER
MODEL MD-108
• DC -500 MHz
• 7dB Conversion Loss

A 2-in-1 function generator, the
Model 126 produces sine, square,
triangle, ramp, pulse and sync waveforms over a 0.1 Hz-to-3 MHz frequency range, plus has a separate
ramp generator to sweep the main
generator over a 1000:1 (three decade) range. Also has gate and trigger
modes, VCF input, DC offset, V:f output. And it's a pulse generator, with
individual width and repetition rate
controls, all for just...

31,1

• 30dB Isolation
• 8 -Pin Relay Header
•500 piece qty. 1-49 pieces 1S7.001

f.o.b. Hillsboro Oregon

50-499 pieces ($6.00).

anzac

EXACT

El( ( tR()NI(

electronics, inc.

39 Green Street, Waltham, Mass.

(A Subsidiary of Danalab, inc.)
BOX 160, HILLSBORO, OREGON 97123
(5031 648-6661 TWX 910-460-8811

16171 899-1900 • TWX 710-324-6484

±
-0.01% over the 0-70°C range. The
oscillator occupies only 0.083 cubic
inch and is 0.200 in. high, permitting high-density packaging on standard logic boards with normal
board spacing.
Motorola Inc., Component Products Division, 2553 N. Edgington St., Franklin Park,
Ill. 60131 [387]

Industrial servo units
snap into circuits
Customized servo electtonics for applications such as process control
and vehicle speed control are provided by modules that snap into a
circuit and thus eliminate the need
for inter-module cables and connectors. As control requirements expand, more modules can be added
to the system. Three power modules
are offered, plus one servoamplifier

Circle 109 on reader service card
164
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The most efficient combination
for 200-watt TV translators
CAVITIES
TH 18122
TH 18152

175.225 MHz
470.860 MHz

TRIODE TH 338
THOMSON-CSF offers acomplete range
of tubes and cavities
from 20W up to 2kW for TV equipment
with common amplification
of video and sound signals.

THOMSON-CSF
THOMSON-CSF ELECTRON TUBES, INC. /50 ROCKEFELLER PLAZA /NEW YORK, N.Y. 10020 ITEL. (212) 489.0400
France -THOMSON-CSF Groupement Tubes Electroniques /8. rue Chasseloup-Laubat /75737 PARIS CEDEX 15 /Tel. 566 70 04
Germany -THOMSON-CSF Elektronenrehren GmbH /AM Leonhardsbrunn 10 /6 FRANKFURT/MAIN /Tel. 70 20.99
Italy -THOMSON-CSF Tubi Elettronici SRL /Viale degli Ammiragli 71 /ROMA /Tél. 638 14.58
Japan -THOMSON-CSF Japan K.K. /Kyosho Building /1-9-3 Hirakawa-cho /Chiyoda-ku /TOKYO /'r" 102 /Tel. (03) 264.6341
Sweaen -THOMSON-CSF Elektronrdr AB /Box 27080 /S 10251 STOCKHOLM 27 /Tel. (08) 22 58.15
United Kingdom -THOMSON-CSF Electronic Tubes Ltd IBaton House, Uxbridge Road, Ealing /LONDON W 5 2TT /Tel. (01) 579 55.111 Telex

25 659
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You need a prototype
mini motor from avery fast
guy who can make 200,000
when your design's final.
Now what do you do?
MOLDCD
P V-1.01-0TY PE

13"

Good time to call TRW/Globe. Our Small Order

equipped specially for production runs of com-

department is hopped up to build and deliver pro-

mercial and industrial precision miniature motors.

totype precision miniature motors quick like a
rabbit.

So whether you need one motor or a million, you'll
find us the fastest thumpers in the briar patch.

Then, when you're ready to multiply that prototype
into thousands, we have 191,000 square feet of
plant and equipment to handle volume production.
Our new plant in Dothan, Alabama, is designed and

For more information on this uncommon capability,
write for our free booklet: "The Multipliers." TRW/
Globe Motors, an Electronic Components Division
of TRW Inc., Dayton, Ohio 45404 (513-228-3171)

THE WORLDS BIGGEST
"LITTLE BLACK BOX"
TRW
8

IS COMING YOU

166

Y

TRWGLOBE MOTORS
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Power Line Disturbance Monitor

New products

and various auxiliary-function modules. Appropriate electrical power
conversion and voltage regulation
are provided. The power supply in
each servoamplifier has enough capacity to power several more servoamplifiers.
Moog Inc., Controls Division, East Aurora,
N.Y. 14052 [385]

Buffer amplifier drives
large reactive loads

Inc,

1220

Coleman

Clara, Calif. 95050 [388]

erKneed U.P.S. Monitor and evaluate.

Then decide.
Wide voltage range: 100-480 VAC
Monitors single or three phase power

Audio and visual alarms
Time and event recorder

Transient risetime response: 0.2 ms

Quartz crystal clock

Transient amplitudes ±50 to 1000 volts
50 Hz, switch-selectable

Solid state circuitry
Portable and lightweight

Event registers: .
undervoltage and overvoltage
under/overfrequency
low-magnitude transients
high-magnitude transients

Easy to operate: no attendant
necessary
Virtually maintenance-free

e

Programmed Power Inc.

The A-403 unity-gain buffer amplifier has an output voltage of ±
-120 v,
output current of a minimum 100
mA, a minimum slew rate of 100
vibts, and an input range of ±
50 to
±
-120 V. The unit can drive acapacitive load, like a long coaxial cable,
of up to 10,000 pF. In addition, an
input impedance of greater than 10
kilohms permits the unit to be used
with a wide variety of low-power
operational amplifiers. The output is
short-circuit-protected with foldback current-limiting. The A-403
has a guaranteed operating temperature range of -25°C to +85°C.
It is packaged in a 1.6-by-3-by-1-in.
plug-in module, and its heat sink
permits operation without special
cooling. Price is $50 in 1-9 quantities.
Intech

You may

Ave.,

Santa

StrOsediary at Franklin Electric [

1

141 Jefferson Drive
Menlo Park, CA 94025
(415) 323-8454
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Bridge <0> Rectifiers
Look to the IBR if you have a design problem that requires an efficient 10 A or 25 A
full-wave bridge with 100 V, 200 V, 400 V,
600 V or 800 V (
VU.) ratings, and 250 V,
450 V, 650 V and 850 V minimum avalanche
voltages. Also in 15A or 36A three phase.

IBR
SILICON
CONTROLLED
AVALANCHE
INTEGRATED
BRIDGE
RECTIFIERS

Low thermal resistance, < 1° C/W (119,c) for
full rated load operation at 100°C, T. IBR
cases are hermetically sealed and electrically isolated.

For designers
who need

Small size
Maximum efficiency
Greater versatility

When you design-in an IBR, the controlled
avalanche characteristics permit you to use
lower PRV safety factors, and if you need it,
the IBR series offers you fast recovery versions (200 nanosec, t„). The IBR is available
in press-fit, TO-3 outline mounting flange and
stud mount.
Only

$

2

"

—

ea (10 A. 200 V,.
TO-3 m
g
ng

Design us in — We'll stay there

VARO

VARO SEMICONDUCTOR, INC.
P.O. BOX 676, 1000 N. SHILOH, GARLAND, TEX. 75040, 214/272-4551, TWX 910-860-5178

Distributed by:
ALLIED ELECTRONICS, Chicago, Ill. 312/421-2400. THE ALTAIR CO., Houston, Tex. 731/781-5300;
Richardson, Tex. 214/231-5166. BELL INDUSTRIES, Menlo Park, Cal. 415/323-9431; Skokie, Ill.
312/965-7500; Bellevue, Wash. 206/747-1515. CRAMER ELECTRONICS, Nationwide, Newton,
Mass. 617/969-7700; MILGRAY ELECTRONICS, Freeport, N. Y. 516/546-6000; Hyattsville, Md.
301/864-1111; Cherry Hill, N. J. 609/424-1300. WESTATES ELECTRONICS, Chatsworth, Calif.
213/341-4411.
In Canada:
ELECTRO SONIC, Toronto, Ont. 416/924-9301. R.A.E. ELECTRONICS, Vancouver, B. C. 604/687-2621.
Electronlcs/June 13, 1974
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Monroe presents 500
for3O minutes of

I
ntrod ucirjg the totally new 1920.
In order to introduce ascientific and engineering electronic
calculator so new and different that it defies description, we've
come up with aunique kind of offer. One of the most fascinating
printed works of the century A500 page volume of the long
lost notes of Leonardo da Vinci.
Long available only to serious scholars and meticulously
penned in amysterious mirror writing, this newly translated
volume contains awealth of information. Leonardo's voluminous notes on sculpture, architecture, astronomy, anatomy,
physical geography, engineering, and mechanics showing him
to be centuries ahead of his time. Sold in fine bookstores for
five dollars. And it's yours absolutely free.

In return for this gift, we want to show you anew electronic
computing device so unique that it must be tried to be believed.
Adevice that allows you to work in algebraic form. And that's
only the beginning. With the 1920 you work with the simplest
keyboard, so comfortable that it can become second-nature.
Simpler than any you've ever tried, but with all the power
you'll ever need. Plus adisplay you can read even from across
aroom.
And in 30 minutes we can show you what we mean.
And for your time, with no further obligation, we will present
you with acard you return to us. As soon as we receive it, we'll
send your Leonardo Volume by return mail.

ases of DaVinci
your time.
—1

Monroe, The Calculator Company
EB MONROE
550 Central Avenue. Orange, New Jersey 07051
'
ClYes. I'd like to see the 1920. Please call for an appointment.
0Yes. I'm interested, but send further information on your
offer by return mail.
Line

Our supply of the Notebooks is limited. So to be sure to get
yours early, act now.
To reserve your copy, and schedule ademonstration please
return the coupon or call your local Monroe office. We're sure
that both our product and the Leonardo Notebook will amaze
you. And provide for time well spent.

Name

MONROE

Title
Company
Address

The Calculator Company.

Phone
LCity

State

Zip

j
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ELECTRONIC and ALLIED INDUSTRIES
Birnbach B.adio Co., 145 Hudson St., New
York, N. Y.
Corning Glass Works, Corning, N. Y.
Fieron & Son, Inc., M. M., 113 N. Broad
St., Trenton, N. J.
Insuline Corp. of America, 30-30 Northern
Blvd., Long Island City, N. Y.
Imolantite, Inc., 343 Cortlandt Si., Belleville. N. J. (See page 105.)
Johnson Co., E. F., Waseca. Minn.
(See
page 96.)
1.111)11, Insulator Co., 31 Gilbert St., Le
Boy, N. Y. (See page 35.)
Locke
Insulator
Corp.,
S.
Charles &
Cromwell Sts., Baltimore, Md.
Millen Mfg. Co., James, 150 Exchange
St., Malden, Mass.
National Co., 61 Sherman St., Malden,
Mass.
MAST FOOTING and TOWER
INSULATORS
Lapp Insulator Co., 31 Gilbert St., Le Roy,
N. Y.
Locke Insulator Corp., Baltimore, Md.

Inverters
American Television &
E. Fourth St., St.
Electrical Products CO.,
Detroit, Mich.
Electronic Laboratories,
(See page 32.)

Radio Corp., 300
Paul, Minn.
6533 Russell St.,
Indianapolis, Md.

General Eleetrie Co..
Plastics Dept., 1
Plastics Ave., Pittsfield, Mass.
General Radio Co., 30 State St., Cambridge, Mass.
Insuline Corp. of America, 30-30 Northern Blvd., Long Island City, N. Y.
Mallory &
P. R., 3029 E. Washington
St., Indianapolis, Ind.
Meissner Mfg. Co., Mount Carmel, Ill.
Miller Co., J. W., 5917 S. Main St., Los
Angeles, Cal.
National Co., 61 Sherman St., Malden,
Mass.
New England Radlocrafters, 1156 Commonwealth Ave., Brookline, Mass.
Philc° Radio & Television Corp., Tioga &
C Sts., Philadelphia, l'a.
Radio City Products Co., 88 Park Pl.,
New York, N. Y.
Radio Knob Co., 4916 W. Grand Ave.,
Chicago, III.
Richardson Co., 27th & Lake Sts., Melrose
Park, Ill.
Rogen Brothers, 2001 S. Michigan Ave.,
Chicago, Ill.
Sillcocks-Miller Co., 10 Parker Ave., W.,
South Orange, N. J.
Syracuse Ornamental Co., Syracuse, N. Y.

Lacquer
see Finishes

Laminations
see

Jacks
see also Plugs
American Phenolic Corp., 1830 S. 64th
Ave., Chicago, Ill.
Arrow-Hart & Ilegeman Electric Co., 103
Hawthorne St., Hartford, Conn.
Audio Development ('o., 2833 13th Ave S.,
Minneapolis, Minn. (See page 170.)
Birnbach Radio Co., 145 Hudson St., New
York, N. Y.
Bud Radio, Inc., 2118 E. 55th St., Cleveland, Ohio
Carter Radio Co., 612 Orleans St., Chicago, 111.
Cinema Engineering Co., 1308 S. Verdugo
Ave., Burbank, Cal.
Eby, Inc., Hugh H., 470 11 Stenton Ave.,
Philadelphia, Pa.
Fahnestock Electric co., 46-44 11th St.,
Long Island City, N. Y.
(ieneral Radin Co., 30 State St., Cambridge, Mass.
Guardian Electric
Co., 1621 W. Walnut St., Chieago,
Insuline Corp. of America, 30-30 Northern
Blvd., Long Island City. N. Y.
Kellogg Switchboard & Supply Co., 6650
S. Cicero Ave., Chicago, Ill.
Mallory &
1'. R. 3029 E. Washington
St., Indianapolis, Ind.
Smith. Herman, 180 Lafayette St., New
York, N. Y.
Standard Electric Mfg. Co., 925 Wrightwood Ave., Chicago, Ill.
Technical Appliance Corp., 516 W. 34th
St., New York City.
Universal Microphone Co., Centinela at
Warren Lane, Inglewood, Cal.
Yttxley Mfg. Div. Mallory & Co., P. R.,
3029 K. Washington St., Indianapolis,

Mfg.

Knobs
see Dials
also Pointers
Alden Products Co., 117 Main St., Brockton, Mass.
•
American Insulator Corp., New Freedom,
Pa.
American Radio Hardware Co., 476 Broad
way, New York, N. Y.
Bud Radio, Inc., 2118 E. 55th St., Cleveland, Ohio
Consolidated Wire & Associated Corps.,
Peoria & Harrison Sts., Chicago, Ill.
Continental-Diamond Fibre Co., 13 Chapel
St., Newark, Del.
Crowe Name Plate & Mfg. Co., 3701
Ravenswood Ave., Chicago, Ill.
Payen Co., 158 Summit St., Newark, N. J.
Davies Molding Co., Harry, 1428 N. Wells
St., Chicago, Ill.
Eby, Inc., Hugh H., 4700 Stenton Ave.,
Philadelphia, Pa.
Emetold Co., 291 Laurel Ave., Arlington,
N. J.
(lemloid Corp., 79-10 Albion Ave., Elmhurst, N. Y.
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(Parts,

Stampings

Lamps
DIAL LAMPS
Alden Products Co., 117 Main St., Brockton, Mass.
Bud Radio, Inc., 2118 E. 55th St., Cleveland, Ohio
Carlton Lamp Corp., 811 30th St., Union
City, N. J.
Cinch Mfg. Corp., 2333 W. Van Buren
St., Chicago, Ill.
Mallory & Co., P. R., 3029 S. Washington
St.. Indianapolis, Ind.
National Union Radio Corp., 15 Washington St., Newark, N. .1.
Tung-Sol Lamp Works, Inc., 93 Eighth
Ave., Newark, N. .1.
PILOT LIGHTS
Alden Products Co., 117 Main St., Brockton, Mass.
Arrow-Hart & Hegeman Electric Co., 103
Hawthorne St., Hartford, Conn.
Bryant Electric Co., 1421 State St., Bridgeport, Conn.
F Mfg. f'o., 720 Monmouth St.,
Trenton, N. .1.
Dial Light Co. of America. Inc.. 92 West
St.. New York, N. Y. (See page 181.)
Drake 31fg. Co., 1713 W. Hubbard St.,
Chicago. Ill.
(See page 155.)
General Electric Co., Appliance and Merchandise Dept., Bridgeport, Conn.
hart Mfg. Co., 110 Bartholomew Ave.,
Hartford, Conn.
Hubbell. Inc., Harvey, State St. & Bostwick Ave., Bridgeport, Conn.
Kellogg Switchboard & Supply Co., 6650
S. Cicero Ave., Chicago, Ill.
Kirkland Co., H. R., Morristown, N. J.
Pass & Seymour, Inc., Solvay Station,
Syracuse, N. Y.
Signal Indicator Co., 140 Cedar St., New
York, N. Y. (See page 181.)
Tingstol Corp., 1461 W. Grand Ave., Chicago, Ill.
Westinghouse Electric & Mfg. Co., East
Pittsburgh, Pa.

Lines
COAXIAL LINES
see Cable

Locknuts
\UP.

Loudspeakers
\nee Lansing Corp., 6900 McKinley Ave.,
Los Angeles, Cal.
American
Communications
Corp.,
306
Broadway, New York, N. Y.

Accessories

and

Materials)

ArlavoN Mfg. Co., 430 S. Green St., Chicago, Ill.
Atlas Sound Corp., 1442 39th St, Brooklyn, N. Y.
Best Mfg. Co., 1200 Grove St., Irvington,
N. J.
Brush Development Co..
3311
Perkins
Ave., Cleveland. Ohio
Bud Radio, Inc., 2118 E. 55th St., Cleveland, Ohio
Carron Mfg. Co., 415 S. Aberdeen St.,
Chicago, Ill.
(Inaudagraph
Speakers,
Inc..
3929
S.
Michigan, Ave., Chicago. Ill.
Crescent Industries, Inc.. 4140 Belmont
Ave., Chicago. Ill.
De Vry Corp., 1111 Armitage Ave., Chicago, Ill.
Fibre Form, Inc., 300 S. Washington St.,
Columbia City, Ind.
Fulton Radio Co., 100 Sixth Ave.. New
York, N. Y.
(lates Companies, Quincy, Ill.
Graybar Electric Co., Lexington Ave. at
434 St., New York, N. Y. (Sole Distributors for Western Electric Co.,
New York, N. Y.)
Hawley Products Co.. St. Charles, 111.
Jensen Radio Mfg. Co., 6601 S. Laramie
Ave., Chicago, Ill.
Leotone Radio Co., 63 Dey St., New York,
N. Y.
Lifetime Corp., 1101 Adams St., Toledo,
Ohio
Magnavox Co., 2131 Bueter ltd.. Fort
\Vayne, Ind.
Meek Industries, John, 1313 W. Randolph
St., Chicago. III.
Miles Reproducer Co., 812 Broadway, New
York, N. Y.
Million Radio & Television Laboratories,
1617 N. Damen St., Chicago, Ill.
National Co., 61 Sherman St., Malden,
Mass.
Newcomb Audio Products Co.. 2815 S.
Hill St.. Los Angeles, Cal.
Operadlo Mfg. Co., 13th & Indiana Sta.,
St. Charles, Ill.
Oxford Tartak Radio Corp.. 915 W. Van
Buren St., Chicago, Ill.
Pacent Engineering Corp., 79 Madison
Ave., New York, N. Y.
Permollux Corp., 4916 W. Grand Ave..
Chicago, Ill.
Philco Radio & Television Corp., Tioga &
C Sts., Philadelphia, Pa.
Philmore Mfg. Co., 113 University Pl.,
New York, N. Y.
Quam-Nichols Co., 33d Pl. & Cottage
Grove Ave., Chicago, Ill.
flacon Electric Co., 52 E. 19th St., New
York, N. Y.
Radio Receptor Co., 251 W. 19th St., New
York, N. Y.
Radio Speakers, Inc., 22.1 E. Cullerton St.,
Chicago, Ill.
RCA Mfg. Co., Camden, N. J.
Rola Co., 2530 Superior Ave., Cleveland.
Ohio
Rowe Industries, 3120 Monroe St.. Toledo, Ohio
Stromberg-Carlson Telephone Mfg. Co.,
100 Carlson Rd., Rochester, N. Y.
Tibbetts Laboratories, 179 Fifth St., Cambridge, Mass.
University Laboratories, 195 Chrystie St..
New York, N. Y.
Utah Radio Products Co., 820 Orleans
St., Chicago, Ill.
Vac-O-Grip Co., 2023 Detroit Ave.. Toledo, Ohio
Western Electric Co.—see Graybar Electric Co.
Wright-Decoster,
Inc.,
2233
University
Ave., St. Paul, Minn.

Lugs
TERMINAL LUGS
Belden Mfg. Co., 1647 \V. Van Buren St..
Chicago, Ill.
Burnity Engineering Co., 459 E. 1334 St.,
New York, N. Y.
Cinch Mfg. Corp., 2335 W. Van Buren
St., Chicago, Ill.
Dante Electric Mfg. Co., Bantam, Conn.
Dossert & Co., 242 W. 41st., New York,
N. Y.
Eastern Specialty Co., 3617-19 N. Eighth
St., Philadelphia, l'a.
Electrical Engineers Equipment Co., 25th
Ave. & Division St., Melrose Park,
Franklin Mfg. Corp.. A. W., 175 Varick
St., New York, N. Y.
General Electric Co., Schenectady, N. Y.
Grammes & Sons, Inc., L. F.. 344 Union
St., Allentown, Pa.

D-11

TREAT THIS 300 NSEC,
NMOS MEMORY
LIKE A COMPONENT

JUST
PLUG
IT IN

You're looking at the new MICRORAM 3000N, a complete

NMOS

semiconductor

memory

on

a single

printed circuit card assembly. Just plug in a power
supply (±15VDC, +5VDC) and you have a fully functional memory system that cycles at 300 nsec, and
accesses at 180. (A high speed version that cycles
at 180 nsec. is available, too.)
The MICRORAM 3000N
meet

your

production

is available for delivery to
schedules.

It

mounts

on

a

printed circuit card 11.74" by 15.4", and is basically
compatible with our MICROMEMORY 3000 core memories. The standard 16K by 20 configuration is alterable to 32K by 10. Numerous other capacities and
word lengths are also available.
Like all members of the MICROMEMORY 3000 Family,
the MICRORAM 3000N is available either as a single
card memory or as a multi-card system in a chassis
containing

up to

16 memory

cards,

power supply,

self-test and interface cards and various other options.
Get the full story on the MICRORAM 3000N from your
local EMM office or call Commercial Memory Products
Marketing Department at (213) 644-9881.

E111111

ELECTRONIC
MEMORIES
COMMERCIAL MEMORY PRODUCTS
A Division of Electronic Memories & Magnetics Corporation
12621 Chadron Ave., Hawthorne, Calif. 90250

170
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There's an MINI
office near you.

New products
Communications

Receiver can test
propagation path
Unit covers 10 kHz-30 MHz,
receives telephony, SSB,
and narrow-band fm
Originally designed for military
search, surveillance, and monitoring
applications, a 10-kilohertz to 30megahertz radio receiver has now
been introduced by Rohde &
Schwarz in a commercial version.
One expected application is the testing of propagation-path characteristics between proposed transmitter
and receiver sites. Since the input
level is converted to a dc voltage
and is available at ajack at the rear
of the receiver, a strip recorder
could be connected and propagation
characteristics recorded.
The fully transistorized unit,
priced at $24,000, receives telephony, telegraphy, single-sideband,
and narrow-band frequency-modulated transmissions. Frequencies are
switch-selected in 1-MHz and 100kHz steps, and a single knob tunes
the receiver within the step intervals. A new method of frequency
conversion allows the slopes on the
frequency-response skirts of all 20
different bandwidths (from 150
hertz to 12 kHz) to be the same and
to be independent of the received
frequency. The receiver's dynamic
range is greater than 80 decibels.
Designated the model EK 56, the
unit's resetting accuracy is within
±
50 HZ for 100-kHz tuning and ±500
HZ for 1-MHz tuning. Stability is
within 5Hz/day.
The input first passes through a
low-pass filter, which suppresses signals above 31mHz (and especially
signals in the fm band between 80
and 110 MHz). An automatic-gaincontrol circuit, consisting of negative- and positive-temperature-coefficient thermistors, then passes the
signal on to apush-pull rf amplifier
which reduces second-order intermodulation distortion; the amplifier

Electron Ics/June 13, 1974

drives a double-balanced mixer,
which reduces both second- and
third-order distortion. The mixer
converts the signal to a40.525-MHz
intermediate frequency. A crystal
filter rejects the second image frequency (39.475 MHz), and asecond
i
-f at 525 kHz is derived in asecond
mixer. The signal then goes to the
main selectivity section, where the
bandwidth is determined.
A new double-mixing technique
in the selectivity section is what
keeps the slopes of the frequency-response skirts constant. The 525-kHz
i
-f is first translated to between 52
and 64 kHz by one of a pair of
"complementary" oscillators, and
then a low-pass filter with a steep
cutoff sets one edge of the final
bandpass response. The signal is
next converted back up to 525 kHz,
and the second "complementary"
oscillator, which is on the opposite
side of the i
-f, "flops" the signal over
in the 52-64-kHz range. A second
low-pass filter provides the other
cutoff skirt of the bandpass response. The bandwidth is varied by
adjusting the frequency difference
between the two complementary oscillators, while the bandpass-cutoff
skirts are determined only by the
low-pass filters.
The signal then is passed through
further i
-f amplifiers and an agc circuit before being applied to the
audio section for output on abuiltin loudspeaker or phone jack. A
front-panel microvoltmeter with a
linear scale is connected in the agc
loop to display input voltage.
The receiver uses no mechanically
tuned components in the radio-frequency section—front-panel tuning is
done only on the 2.75-3.75-mHz
master oscillator of the receiver/
monitor.

WESTERN REGION
Regional Office
SAN FRANCISCO
(408) 247-9711
LOS ANGELES AREA
(213) 644-9881
ORANGE COUNTY AREA
(714) 639-5811
MINNEAPOLIS AREA
(612) 941-2404
PHOENIX AREA
(602) 968-2492
DALLAS AREA
(214) 231-7207

EASTERN REGION
Regional Office
BOSTON
(617) 861-9650
CHICAGO AREA
(312) 297-7090
WASHINGTON ,D.
C.AREA
(703) 941-2100
NEW YORK AREA
(516) 423-5800
CLEVELAND AREA
(216) 842-8920

International OFFICES
European Headquarters
BELGIUM
(03) 76.69.75
UNITED KINGDOM
(01) 751-1213
WEST GERMANY
(0811) 74.30.40

Rohde & Schwarz, 111 Lexington Ave., Passaic, N.
J.07055 [362]

Far East Headquarters
JAPAN

Tester checks data sent

(03) 404-8520

at 70 megabits/second
A bit-error rate analyzer, designated
the model 3200, is amodular test set
capable of analyzing data-communications systems operating up to 70

EMIR

Circle 171

ELECTRONIC MEMORIES 8.
MAGNETICS CORPORATION.

12621 Chadron Avenue
Hawthorne, Calif. 90250
(213) 644-9881
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PROJECTION READOUT DISPLAYS
megabits per
second.
The
basic test set
consists of three
modules: a generator, an analyzer and an interface. Standard
interfaces are ECL, TTL, T1, '1", and V.35, with special
interfaces supplied upon request. The generator module
produces a repeating 1,048,575-bit pseudo-random bit
sequence at arate determined by the interface module,
and the bit pattern is applied to the interface module
where the signal conversion takes place. The analyzer
module accepts arepeating bit stream and atiming signal from the active interface and compares this received
data with an error-free replica on abit-by-bit basis. Bit
errors and bit-error rates are shown on a 4-digit LED
display. Price for the basic test set is $6,500. Delivery
time is 90 days.

•World's most extensively used
message displays •Completely versatile —
displays any image, color, message,
type style
reproducible on
film
•Bright,
easily
legible, single plane,
160° wide angle
viewing with
variable brilliance
•Displays from 12 to 48 messages
per module •Easily combined
into multi-module, integral assemblies for
added information capacity • 14 different
models — character heights from 3/
8"
to 33
/ "; Mil-Spec option •Ultra-reliable,
4

International Data Sciences Inc., 100 Nashua St., Providence, R.I.
02904 [372]

non-mechanical, passive operation; easy
unitized installation; long life, low power,
subminiature incandescent lamps

Low-frequency receiver has
two-octave tuning range
For

your

every

man/

machine interface requirement, IEE has a solution.
From "the Olympus of Displays," the world's most
diversified selection of display products, technologies, and design expertise,
IEE offers you your choice
of: • Multiple Message
Displays — rear
projection; status
indicator/annunciators; mini-CRT's
•Dynamic Message
Displays — 64 & 256
character dot matrix
panels • Numeric &
A/N Displays — line
filament; neon;
transilluminated;

LED's (with integrated ele
tronics); liquid crystals;
gas discharge; fibre-optics
• Subminiature Lamps —
LED & incandescent •Low
Profile Switches — completely sealed, illuminated,
custom arrays •Peripheral
Accessories — universal
mounting hardware; bezels; interface cir-

PEE

cuitry • Customized Products &
Multi-Function
8
Systems. Never has
so much been available
to so many from asingle
source. Hadn't you
better write or call
today for your copy
of IEE's Product
Selector?

A tunable lowfrequency receiver for applications in sonar,
acoustics, and
radio-frequency
monitoring covers 40 to 200
kilohertz with a
sensitivity of 0.1
microvolt. Designated
the
model LF-24,
the unit offers a
choice of 1.2 or
4 kHz intermediate-frequency bandwidth, more than 40 hours of
operation from an internal rechargeable battery, external operation from 12 volts dc or an optional 110 v ac
adapter, dual input for an acoustic hydrophone and rf
signal generator, and automatic gain control.
Bayshore Systems Corp., 5406A Port Royal Rd., Springfield, Va.
22151 [373]

Phone hybrid transformer
converts 4-wire to 2-wire

eOlympug

•
Industrial Electronics 011 digri1091
Engineers, Inc.
7740 Lemona Ave., Van Nuys, Calif. 91405
Phone: (213) 787-0311
European Office: 6707 Schifferstadt, Eichendorff-Allee 19, Germany.

Circle 172 on readerservice card

Designed to meet telephone requirements for data and
voice access, the model 51084 transformer contains a
hybrid pair for converting a four-wire terminal into a
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New products

•Adaptable to all applications
and environments •Airborne,

two-wire voice path or the reverse. Isolation, balancing/matching networks, and retarding coils are internal.
Frequency response over the range from 100 hertz to 4
kilohertz is within 0.2 dB, over levels from -30 dam to
+ 10 dBm. Longitudinal balance is 60 dB minimum, and
return loss is 26 dB minimum. The trans-hybrid loss exceeds 50 dB. All specifications are met with 150 milliamperes dc of either polarity. The standard unit operates
with impedance of 600 or 900 ohms, but any impedance
or combination desired by auser can be supplied by minor variations. The unit is potted for rugged service and
long life in any
environment.
Price of the
510 84 is $69
each in quantities of 1,000.
Delivery time is
stock to four
weeks.
Magnetico Inc.,

space, surface, subsurface,
field and military command center applications
• Process control,
petrochemical, hydroelectric, paper, textile,
aluminum, and manufacturing
industrial usages • Point-of-Sale,
communications, accounting,
computer, public health,
educational, transportation,
publ c services, governmental,
medical & hotel facilities,
and service industry
commercial installations •MLIti-functional capabilities:
information display; status indication;
switching; automatic control; operator
cueing & decision assistance; POS
customer data •The ideal solution to the
system designer's display requirements

6

Richter Court, East
Northport,
N.Y.
11731 [374]

Three modems tailored to
different data systems
A series of three 2,400-bits-per-second data modems is
fully on-line-compatible with the Bell System 201B
dataset and is intended for operation over the directdistance-dial network, series 3002 C2, or unconditioned
transmission facilities. The model 2400B l-A, lowestpriced model in the series, operates over dedicated lines
or the direct-dial network, using a manual data-access
arrangement. It offers instant synchronization, instant
carrier recovery, and rapid ready-to-send/clear-to-send
response. The model also features analog-loopback and
local-digital-loopback diagnostic capabilities. The
model 2400B1-B is identical to the A version with the
exception that it can provide automatic-answering capabilities. The model 2400B1-C has adiagnostic capability that enables the operator at acentral site to select
one of up to 41 remote modems for testing of the
modem and the transmission link.
Pennl Data Communications Inc., 5520 Randolph Rd., Rockville, Md.
20852 [376]

From the very beginnings
of information display, IEE

systems integration expertise to fulfill your most so-

has been a leader in the

phisticated

innovative design,success-

• the pricing, product
availability, and productive

ful

introduction,

reliable

requirements.

manufacture, condensed

capacity to meet your most

packaging, and effective
application of high quality,

demanding schedules
•and the ingenuity and sin-

display devices and inte-

cere desire to help solve
your most complex display

grated

systems for com-

mercial, industrial
and

military use.

Based on two decades of experience, and a dedica-

IEE,

problems. Information Display is OUR
business; why not
contact the experts
for YOUR solutions?

tion to quality, IEE today

Call or write today for

offers: •the world's
most diversified

information regarding
introductory offers on

selection of display

prototype evaluation

products •the
design, human

quantities of many
of IEE's display

factors, and

products.

Amplifiers put out 50 watts,
cover 500 kHz to 32 MHz
Four linear wideband rf power amplifiers are capable of
50 watts minimum output over a bandwidth from 500
kilohertz to 32 megahertz. The units, designated the
series FK30-50, include calibrated wattmeters and
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of distill:iv ,

Industrial Electronics
Engineers, Inc.
7740 Lemona Ave., Van Nuys, Calif. 91405 r
Phone: (213) 787-0311

e

European Office: 6707 Schifferstadt, Eichendorff-Allee 19, Germany.
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New products
power supplies
that can be used
at either 110
volts/50-60
hertz or 220
v/50-60 Hz. The
amplifiers
will
accept inputs of
a-m, fm, singlesideband, and
other complex
modulations over their entire frequency ranges. The 42dB gain of the FK30-50 units permit them to be driven
to full power by any standard signal or sweep generator
capable of supplying a +5-dBm signal level into a 50ohm input. The models require no tuning and are capable of useful power outputs at up to 40 mHz with reduced gain. Saturated power is as high as 85 watts. The
four models range in price from $1,375 to $2,085.
Rf Power Labs Inc, 11013 118th Place N.E, Kirkland, Wash. [375]

Printed-circuit card
answers phone data calls
Compatible with the Bell System data-access arrangement (DAA) 1001A-CBS and with DTL/TTL circuitry on
the user's end, an automatic answer card indicates and
controls the transmission circuit during incoming phone
calls. Electronic circuits are housed on the printed-circuit card, measuring 41
/ by 51
2
/
4 by 1
/ inches and using a
2
22-pin card-edge connector. All controls are positioned
on the outside edge of the card, designated the model
4301, for ease of adjustment in arack-mounted environment. In operation, indication of an incoming call at the
DAA activates the 4301 card which, in turn, performs the
"off-hook" function. After a brief period, the 4301
transmits a signal to the customer's equipment in the
form of a logic level indicating that the data path is
complete and that information exchange may begin. If
the mode switch is in "automatic," the telephone line
will be dropped after apredetermined interval, indicating that information
exchange
may
begin. When operating in the
"manual" mode,
a logic signal
from equipment
at the end of the
transmission will
place the telephone line "on
hook."
OPT Industries Inc.,
300
Lane,

Red

School

Phillipsburg,

N.J. 08865 [377]

ITT STOCKING
DISTRIBUTORS
Dayton
MASSACHUSETTS
ALABAMA
Hamilton/Avnet Electronics
Burlington
Birmingham
Tel:
513-433-0610
Hamilton /Avnet Electronics
ACK Radio Supply Co.
Dayton-Cleveland
Tel: 617-273-2120
Tel: 205-322-0588
Hamilton/Avnet
Electronics
Newton
Huntsville
Tel: 216-289-0550
Cramer/EW Huntsville, Inc. Cramer Electronics
Tel: 617-969-7700
Tel: 205.539-5722
OREGON
Cramer/ International
Seattle-Portland
ARIZONA
Tel: 617-969-7700
Hamilton/Anet Electronics
Phoenix
Greene-Show Co., Inc.
Tel: 503-224-9450
Cramer/Arizona
Tel: 617-969-8900
Tel: 602-263-1112
PENNSYLVANIA
Hamilton/Avnet Electronics MICHIGAN
Philadelphla-Mt. Laurel
Tel: 602-275-7851
Detroit
Hamilton/Avnet Electronics
Semiconductor Specialists
Tel: 215-831-1300
CALIFORNIA
Tel: 313-255-0300
Chatsworth
TEXAS
Livonia
Westates Electronics Corp.
Dallas
Cramer /Detroit
Tel: 213-341-4411
Cramer/Texas
Tel: 313-425-7000
Culver City
Tel: 214-350-1355
Hamilton
/Avnet
Electronics
Avnet Electronics
Texas WATTS 800-492-6940
Tel: 313-522-4700
Tel: 213-836-7200
Hamilton/Avnet Electronics
Tel: 714-522-8220
Tel: 214-661-8661
MINNESOTA
Hamilton Electro Sales
Dallas-Ft. Worth
Edina
Tel: 213-870-7171
Hamilton/Avnet Electronics
Cramer/Bonn
Tel: 714-522-8200
Tel: 817-275-6561
Tel: 612-835-7811
Irvine
Hamilton /Avnet Electronics Houston
Cramer /Los Angeles
Hamilton /Avnet Electronics
Tel: 612-941-3801
Tel: 714-979-3000
Tel: 713-526-4661
Minneapolis
& 213-771-8300
Semiconductor Specialists
Richardson
Altair Co., Inc.
Tel: 612-854-8841
Los Angeles
Tel: 214-231-5166
Radio Products Sales, Inc.
MISSOURI
Tel: 213-748-1271
UTAH
Hazelwood
Menlo Park
Hamilton/Avnet Electronics Salt Lake City
Bell Electronic Corp.
Cramer/Utah
Tel: 314-731-1144
Tel: 415-323-9431
Tel: 801-487-4131
Kansas City
Mountain View
Hamilton /Avnet Electronics
Semiconductor Specialists
Hamilton /Avnet Electronics Tel: 816-452-3900
Tel: 801-262-8451
Tel: 415-961-7000
WASHINGTON
St. Louis
San Diego
Olive Industrial Electronics
Bellevue
Cramer/San Diego
Tel: 314-863-7800
Hamilton/Avnet Electronics
Tel: 714-565-1881
Tel: 206-746-8750
Hamilton/Avnet Electronics NEW JERSEY
Seattle
Cedar Grove
Tel: 714-279-2421
Cramer/Seattle
Hamilton/Avnet Electronics
Sunnyvale
Tel:
206-762-5755
Tel: 201-239-0800
Cramer Electronics
WASHINGTON,
D. C.
Cherry Hill
Tel: 408-739-3011
Baltimore
Cramer/Pennsylvania, Inc.
COLORADO
Hamilton/Avnet
Electronics
Tel: 609-424-5993
Denver
Tel: 301-953-7010
Clifton
Cramer Electronics
Wilshire Electronics/N.J.
WISCONSIN
Tel: 303-758-2100
Oak Creak
Hamilton/Avnet Electronics Tel: 201-365-1150
Moonachie
Cramer/Wisconsin
Tel: 303-534-1212
Tel: 414-764-1700
Cramer/New Jersey
CONNECTICUT
Tel: 201-935-5600
CANADA
Georgetown
Mt. Laurel
Downsview,Ontario
Hamilton/Avnet Electronics
Hamilton/Avnet Electronics Cramer/Canada, Ltd.
Tel' 203-762-0361
Tel: 609-234-2133
Tel: 416-661-9222
North Haven
Pennsauken
Halifax, Nova Scotia
Cramer Electronics
Renco Electronics
Consolidated Supply Co.Ltd.
Tel: 203-239-5641
A Div. of Astres. Inc.
Tel: 902-454-8581
FLORIDA
Tel: 609-662-4000
Mississauga, Ont.
Hollywood
Hamilton /Avnet Electronics
NEW MEXICO
Cramer/EW
Tel: 416-677-7432
Albuquerque
Tel: 305-923-8181
Montreal, Quebec
Cramer/New Mexico
Hamilton/Avnet Sales
Hamilton /Avnet Electronics
Tel. 505-265-5767
Tel: 305-925-5401
Hamilton/Avnet Electronics Tel: 514-735-6393
Orlando
Ottawa
Tel: 505-765-1500
Cramer/EW Orlando
Hamilton /Avnet Electronics
NEW YORK
Tel: 305-894-1511
Tel: 613-725-3071
East Syracuse
Vancouver,
B. C.
GEORGIA
Cramer Electronics
Atlanta
Cam Gard Supply, Ltd.
Tel: 315-437-6671
Cramer Electronics
Hamilton/Avnet Electronics Tel: 604-291-1441
Tel: 404-448-9050
Winnipeg, Manitoba
Tel: 315-437-2642
Norcross
Cam Gard Supply, Ltd.
Endwell
Hamilton/Avnet Electronics
Tel: 204-786-8401
Cramer Electronics
Tel: 404-448-0800
ITALY
Tel: 607-754-6661
ILLINOIS
Roma
Freeport
Des Plaines
Cramer/Italia
Milgray Electronics
Edmar Electronics Co.
Tel: 51-393-87
Tel: 516-546-6000
Tel: 312-298-8580
Hauppauge, L. I.
and 51-393-90
Elmhurst
Cramer/Long Island
PUERTO RICO
Semiconductor Specialists
Tel: 516-231-5600
De San German
Tel: 312-279-1000
Rochester
Cramer/Puerto Rico
Mt. Prospect
Cramer Electronics
Tel: 809-892-1130
Cramer/Chicago
Tel: 716-275-0300
San Juan
Tel: 312-593-8230
Westbury L.I.
ITT Caribbean e
Schiller Park
Hamilton /Avnet Electronics Sales & Service
Hamilton/Avnet Electronics Tel: 516-333-5800
(P.R.) Inc.
Tel: 312-678-6310
NORTH CAROLINA
Tel. 809-767-5050
INDIANA
Winston-Salem
809-766-2408
Indianapolis
Cramer/EW Winston-Salem
Semiconductor Specialists
Tel: 919-725-8711
Tel: 317-243.8271
OHIO
KANSAS
Cincinnati
Lenexa
Cramer/Tri-States
Hamilton/Avnet Electronics Tel: 513-771-6441
Tel: 913-888-8900
Cleveland
Cramer/Cleveland
MARYLAND
Tel: 216-248-8400
Baltimore
Arrow Electronics, Inc.
Tel: 301-247-5200
Gaithersburg
Cramer/EW Washington
Tel: 301-948-0110
Hanover
Cramer/EW Baltimore
Tel: 301-796-5790
Hamilton/Avnet Electronics
Tel: 301-796-5000

T
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Rate ITT by its accomplishments. Take a look at our 3701 —
it's a complete monolithic 2-watt FM sound system for TV, radio
and other FM sound communications. It is packaged in a 14-pin
power DIP. It eliminates shielded volume control cables and is
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ITT now!
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Not long ago, you couldn't get aNova 2for love or
money.
Now all you need is money.
If you're willing to buy five Nova 2's at atime with
16K or 32K memory in each, you can get them in any
quantity, within 60 days.
And for those who only want one, we've come up with
five different Nova 2systems you can buy one at atime.
The smallest is built around our RTOS operating
system. Which makes it agreat little real-time data acquisition satellite.
Next up the line is our SOS system. Asmall singleuser computation system for people who don't need adisc.
Then there's the medium-sized RDOS system you
can use to develop software and hardware interfaces, or
to build your own medium-sized computation system.
Which is followed by abig RDOS system with more
storage and faster output for higher throughput.
And finally, for the people who need asystem with a
built-in backup computer, there's the Dual Nova 2.
Now, everybody who wants Nova 2's can get them.
And 60 days after our factory gets your order, you'll
get your system.

DataGeneral

The computer company you can understand.
I. Data General Corporatior;Southboro. Massachusetts 01772. (617) 485-9100.
Datagen of Canada Ltd., Holt Quebec (819) 770-2030/Data General Europe. Paris. France 504-23-44.
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metal particles need not be in contact for conduction to take place,
Charles emphasizes. Its resistance
can be as high as 10 megohms and
as low as 0.1 ohm.
Charles points out that the material can be produced in avariety of
ways—to conduct very well, or only
Resistance of conductive
barely; to resist pressure or yield
readily; or almost any combination
material varies with
of these features. It can be either
pressure over wide range
cast or molded and die-cut from cast
sheets into various forms. Current
rating is 0.5 ampere per square inch,
The resistance of a new conductive
although intermittent currents of up
elastomer varies linearly with presto 5A per square inch can be tolersure over a range wide enough to
ated, says Charles. Voltage range is
make it suitable for ahost of sensor
6to 13 y, with intermittent voltages
applications, say its developers. The
considerably higher.
material, called Dynacon, was deRight now, the Dynacon is amaveloped by a chemist and a chemterial in search of an application.
ical engineer who formed Dynacon
And, accordingly, it is being made
Industries Inc. in Leonia, N.J., to
available in asample kit containing
make and market it. Dynacon is cast
50 square inches of 25-mil-thick
in sheets of treated metal particles
Dynacon in asilicone-rubber base.
suspended in a rubber or plastic
Potential applications for what
that resemble the conducting elastoCharles calls Dynacon C include
mers being used for such things as
pressure, torque, and tension gages,
electromagnetic shielding and elecpotentiometers, small-motor contrical connectors.
trols, weight scales, and leveling deHowever, unlike these convenvices. At least one company is contional materials, which rely on the
sidering it as apressure sensor in the
conduction of electrons by sus"hand" of arobot, Charles says.
pended metal particles in contact,
Another version of the material is
Dynacon has an intermediary semiconducting zone—referred to as a Dynacon A, a highly conductive
plastic for low-current switch elecharge-transfer complex by Dynaments, electromagnetic shields,
con president Harold Charles—
strain-gage elements, and bin-level
which conducts electricity under
sensors. A third variation, Dynacon
pressure only along the direction in
B, switches on when pressed.
which the pressure is applied. The
Price of the sample kit is $10.

Materials

Elastomer has
sensor quality

Dynacon Industries Inc., 117 Fort Lee Rd.,

100

Leonia, N.J. 07605 [340]
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High-temperature parts
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Precision high-temperature components and fixtures are available in
ceramics such as aluminum oxide,
aluminum silicate, boron nitride,
and silicon nitride. If they are machined in both the green and fired
states, complex geometries can be
produced. Accuracy can be held to
within + 1%, but finer tolerances of
+0.001 inch are also possible. Heat
sinks, crucibles, and insulators are

among the wide variety of components available.
Duramic

Products Inc.,

426 Commercial

Ave., Palisades Park, N.J. 07650 [477]

Polishing powder made for
gallium phosphide wafers
A low-cost polishing compound,
specifically designed for gallium
phosphide (GaP) wafer production,
is designated Gaaspol A. The material generates highly specular, damage-free surfaces with considerable
stability and few pits or hillocks.
Producing high-quality polishes in
less than 30 minutes, Gaaspol A is
packaged as apowder in individual
vials. Each vial is mixed with deionized water to make 500 cubic
centimeters of noncorrosive, nonhazardous solution. The polish is
available from stock at $5 per vial
or $30 per box of 12 vials.
Geos Corp, Stamford, Conn 06902 [480]

Stamped heat sink
made for TO-3 cases
The model 351 is an aluminum twopiece (base and retainer) stamped
heat sink for the TO-3 cases used in
pc-board applications. Said to require minimum board space and
offer optimum heat transfer, the 351
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Lost Effective Solutions to
Eemiconductor Test Problems

411PIP•
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EEM

YERAL PURPOSE IC TESTER
PUTEST 716A

_o vv -cost parametric and
"i-Inçtional tester for digital
M IR
a-linear circuits

ITAL CIRCUIT TESTERS
MPUTEST 720 SERIES
des complete DC parametric
unctional verification of digital IC's

Wa

EAR CIRCUIT TESTER
PUTEST 735

ests operational implifiers.
ptators. comparators ,sense
lifiers and custom linear circuits

CH-TOP MEMORY TESTERS
PUTEST 901 SERIES
ides real-time verification of
r
i
joiconductor memory performance
m the device to the
complete memory systems level

FOR APPLICATIONS ASSISTANCE .
MCALL US!

Send for the Computest catalog of Semiconductor Test
Equipment and our Semiconductor Program Library
NAME
COMPANY
ADDRESS
CITY
STATE

ZIP

Siemens Corporation

Electronic Systems Division
Computest Products
3Computer Drive, Cherry Hill. N.J. 080021609)
179 on

24-2400

card

1942-1943 BUYER'S GUIDE for the

(Parts, Accessories and Materials)

Ideal Clamp Mfg. Co., 202 Bradford St.,
Brooklyn, N. Y.
Ideal Commutator Dresser Co., 1631 Park
Ave., Sycamore. Ill.
Ilsco Copper Tube & Products, Inc., 5629
Madison Rd., Cincinnati, Ohio
Industrial Screw & Supply Co., 711 W.
Lake St., Chicago, Ill.
Insuline Corp. of America, 30-30 Northern Blvd., Long Island City, N. Y.
Jones, Howard B., 2300 Wabansia Ave.,
Chicago, Ill.
Kliegi
Bros.
Universal Electric
Stage
Lighting Co., 321 W. 50th St., New
York, N. Y.
Krueger & Hudepohl, 232-8 Vine St..
Cincinnati, Ohio
Morse Co., Frank W., 301 Congress St.,
Boston, Mass.
Multi Electrical Mfg. Co., 1840 W. 14th
St., Chicago, Ill.
Patton-MacGuyer Co.. Baker St. & Virginia Ave., Providence, R. I.
Penn-Union Electric Corp., 315 State St.,
Erie, Pa.
Rajah Co., Locust Ave., Bloomfield, N. J.
Risdon Mfg. Co., Naugatuck, Conn.
Shah), Chas. D., 145 Beach, 119th St., Bell
Harbor, N. Y.
Shakeproot Inc., 2565 N. Keeler Ave..
Chicago. Ill.
Sherman Mfg. Co., H. B., Battle Creek,
Mich.
Square D Co., 6060 Rivard St., Detroit,
Mich.
Stimpson Co., Edwin B., 74 Franklin Ave.,
Brooklyn, N. Y.
Stromberg-Carlson Telephone Mfg. Co.,
100 Carlson Rd., Rochester, N. Y.
Thompson-Bremer & Co., 1640 W. Hubbard St., Chicago, Ill.
Westinghouse Electric & Mfg. Co., East
Pittsburgh. Pa.
Zierick Mfg. Co., :115 Gerard Ave.. New
York, N. Y.

Magnesium

Bishop & Co., Platinum Works, J., 12
Channing Ave., Malvern, Pa.
Colite Tungsten
Corp., 544
39th St.,
Union Cit). N. J.
(See page 46.)
Cohn, Sigmund, 44 Gold St., New York,
N. Y.
Cross, H., 15 Beekman St., New York,
N. Y. (See page 181.)
William B. Driver Co., Newark, N. J.
(See page 143a
Fansteel Metallurgical Corp., 2200 Sheridan Rd., North Chicago, III.
General Plate Div., Metals & Controls
Corp., 34 Forest St., Attleboro, Mass.
Handy & Harman, 82 Fulton St.. New
York, N. Y.
Independent Contact Mfg. Co., 540 39th
St., Union City, N. J.
International Nickel Co., 67 Wall St..
New York, N. Y.
J. M. Ney Co., Hartford, Conn.
Wilson Co., H. A., 105 Chestnut St.,
Newark, N. .1.
STEEL. ELECTRICAL
Allegheny-Ludlum
Steel
Corp.,
Oliver
Bldg., Pittsburgh, l'a.
American Rolling Mill Co., Curtis St..
Middletown, Ohio
Carnegie-Illinois
Steel
Corp.,
Carnegie
Bldg., Pittsburgh, Pa.
Empire Sheet & Tin Plate Co., N. Bowman St., Mansfield, Ohio
Follansbee Steel Corp., Third & Liberty
Sts., Pittsburgh, Pa.
Granite City Steel Co., Granite City, Ill.
Newport Rolling Mill Co., Ninth & Lowell
Sta., Newport, Ky.
Republic Steel Corp., Alloy Steel Div.,
Massillon, Ohio
Union Drawn Steel Div., Republic Steel
Corp., Harsh Ave., S. E., Massillon,
Ohio
Wheeling Steel Corp., Wheeling Steel
Corp. Bldg., Wheeling, W. Va.
Youngstown Sheet & Tube Co.. Stambaugh Bldg., Youngstown, Ohio

see Metals

THERMOSTATIC METALS

Magnets
PERMANENT MAGNETS
Crucible Steel Co. of America. 405 Lexington Ave., New York, N. Y.
General Electric Co., Schenectady, N. Y.
Indiana Steel Products Co., 135 S. La
Salle St., Chicago, Ill.
Taylor-Wharton Iron & Steel Co., High bridge. N. .1.
Thomas & Skinner Steel Products Co..
1120 E. 23d St., Indianapolis. Ind.
($ee page 171.1

Mica

Me tais
ALUMINUM
Aluminum Co. of America,
Pittsburgh, Pa

Gulf

Bldg.,

MAGNESIUM
American Magnesium Corp., 2210 Harvard Ave., Cleveland, Ohio
Belmont Smelting & Refining Works, Inc..
330 Belmont Ave., Brooklyn. N. Y.
Bohn Aluminum & Brass Corp., Lafayette
Bldg., Detroit, Mich.
Dow Chemical Co., Midland. Mich.
NICKEL
Apollo Metal Works, 6601 S. Oak Park
Ave., Chicago. Ill.
General Plate Div., Metals & Controls
Corp., 34 Forest St., Attleboro, Mass.
Ingersoll Steel & Disc Co., New Castle,
Ind.
International Nickel Co., 67 Wall St..
New York, N. Y.
Lukens Steel Co., Coatesville. Pa.
Riverside Metal Co., Riverside, N. J.
Superior Metal Corp., Clearing, Ill.
SPECIAL METALS
American Electro Metal Corp., 165 Broadway, New York, N. Y. (See page 114.)
American Platinum Works, New Jersey,
R. R. Ave., at Oliver St., Newark,
N. J.
Baker & Co., Murray & Austin Sts.,
Newark, N. J.
Belmont Smelting & Refining Works, Inc..
330 Belmont Ave, Brooklyn, N. Y.

D-12

Baker & Co., Murray & Austin Sts..
Newark, N. J.
Brainin Co.. C. S., 20 Van Dam St., New
York, N. Y.
Callite Tungsten Corp.,
544
39th St.,
Union City, N. J.
Chace Co., W. M., 1608 Beard Ave., Detroit, Mich.
Dole Valve Co., 1941 Carroll Ave., Chicago, Ill.
General Plate Div., Metals & Controls
Corp., 34 Forest St., Attleboro, Mass.
Wilson Co, H. A.,
105 Chestnut
St..
Newark, N. J.
(See page 11'2.)

Asheville Mica Co., 5 River Rd., Biltmore,
N. C.
Brand & Co., William, 276 Fourth Ave..
New York. N. Y.
Continental-Diamond Fibre Co., 13 Chapel
St., Newark. Del.
English Mica Co., 220 E. 42d St., New
York, N. Y.
General Electric Co., Appliance and Merchandise Dept., Bridgeport, Conn.
Huse-Liberty Mica Co., 171 Camden St.,
Boston, Mass.
Insulation Manufacturers Corp., 565 W.
Washington Blvd., Chicago, Ill.
Macallen Co., 25 Macallen St., Boston.
Mass.
Mica
Co.
of Canada
(N.
Y.),
Inc.,
Massena, N. Y.
Mica Insulator Co., 200 Variek St., New
York, N. Y.
(See page 100.)
Mica Mfg. Co., Sperry Bldg., Brooklyn.
N. Y.
Mica Products Mfg. Co., 139 Spring St.,
New York, N. Y.
Munsell & Co., Eugene, 200 Varick St.,
New York, N. Y.
New England Mica Co., Waltham, Mass.
New Hampshire Mica & Mining Co.,
Washington St., Keene, N. H.
Richardson Co., 27th & Lake Sts.. Melrose
Park, Ill.
Schoonmaker Insulation Co., A. 0., 635
Greenwich St., New York, N. Y.
Southern Mica Co., Johnson City, Tenn.
Spruce Pine Mica Co., Spruce Pine, N. C.
Tar Heel Mica Co., Plumtree, N. C.
U. S. Mica Mfg, Co., 1621 Circle Ave..
Forest Park, Ill.
Westinghouse Electric & Mfg. Co., East
Pittsburgh, Pa.

Microphones
American Microphone Co., 1915 S. Western Ave., Los Angeles, Cal.
Amperite Co., 561 Broadway, New York,
N. Y.
Astatic Corp., 830 Market St., Youngstown, Ohio.
(See page 146.)
Brush
Development
Co.,
3311 Perkins
Ave., Cleveland, Ohio. (See page 22.)
Carrier Microphone Co., 439 S. La Brea
Ave., Inglewood, Cal.
De Vry Corp., 1111 Armitage Ave., Chicago, Ill.
Electrical Industries Mfg. Co., Red Bank,
N. J.
Electro Voice Mfg. Co., 1239 South Bend
Ave., South Bend, Ind.
(See p. 154.)
Galvin Mfg. Corp., 4545 W. Augusta Blvd.,
Chicago, Ill.
Gatee Companies, Quincy, Ill.
Clraybar Electric Co., Lexington Ave. at
43d St., New York, N. Y. (Sole Distributors for Western Electric Co.,
New York, N. Y.)
Kaar Engineering Co., 619 Emerson St.,
Palo Alto, Cal.
Kellogg Switchboard & Supply Co., 6650
S. Cicero Ave., Chicago, Ill.
Lifetime Corp., 1101 Adams St., Toledo,
Ohio
Heck Industries, John, 1313 W. Randolph
St., Chicago, Ill.
National-Dobro Corp., 400 S. Peoria St.,
Chicago, Ill.
Olson Mfg. Co., 362 Wooster Ave., Akron,
Ohio
Operad lo Mfg. Co., St. Charles, Ill.
Radio Speakers, Inc., 221 E. Cullerton St.,
Chicago, Ill.
Philmore Mfg. Co., 113 University Pl.,
New York, N. Y.
Permofiux Corp., 4916 W. Grand Ave.,
Chicago, Ill.
Rauland Corp., 4245 N. Knox Ave., Chicago, Ill.
RCA Mfg. Co., Camden, N. J.
Rowe Industries, Inc., 3120 Monroe St.,
Toledo, Ohio
Shure Bros., 225 W. Huron St., Chicago,
Ill.
(See Page 4 0.)
Sound Apparatus Co., 150 W. 46th St,
New York, N. Y.
Stromberg-Carlson Telephone Mfg. Co.,
100 Carlson Rd., Rochester, N. Y.
Tibbetts Laboratories, 179 Fifth St., Cambridge, Mass.
Turner Co., 909 17th St., N.H., Cedar
Rapids, Iowa
Universal Microphone Co., Centinela at
Warren Lane, Inglewood, Cal.
Western Electric Co.—see Graybar Electric rn.

Motor-Generators
,

1•11

.

• ellera t

Motors
FRACTIONAL HORSEPOWER MOTORS
Air-Way Electric Appliance Corp., 2101
Auburn Ave., Toledo, Ohio
Alliance Mfg. Co., Lake Park Blvd., Alliance, Ohio
Allis Co., Louis, 427 E. Stewart St.,
Milwaukee, Wis.
Armor Electric Mfg. Co., 1020 Holland
St., Erie, Pa.
Baidor Electric Co., 4370 Duncan Ave.,
St. Louis, Mo.
Barber-Colman Co., River & Loomis Sts.,
Rockford, Ill.
Black & Decker Electric Co., Kent, Ohio
Bodine Electric Co., .2262 W. Ohio St,
Chicago, Ill.
B & R Mfg. Co., Toledo Factories Bldg.,
Toledo, Ohio
Brown-Brockmeyer Co., 1000 S. Smithville Rd., Dayton, Ohio
Burke Electric Co., 12th & Berry Sts.,
Erie, Pa.
Canatsey Electric Mfg. Co., 620 Wyandotte St., Kansas City, Mo.
Century Electric Co., 1806 Pine St., St.
Louis, Mo.
Crocker-Wheeler Electric Mfg. Co., Ampere, N. J.
Delco Appliance Division, General Motors
Corp., 391 Lyell Ave., Rochester, N. Y.
Delco Products Div., General Motors Corp..
329 E. First St., Dayton, Ohio
Diehl Mfg. Co., Trumbull & First Sts.,
Elizabethport, N. J.
Dumore Co., 14th & Racine Sta., Racine,
Wis.
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HERMES
LOOP
ANTENNA
THREE SAMPLE SITES
ON THE NORTH AMERICAN
CONTINENT —
DIFFERENT LATITUDES
DIFFERENT CLIMATE

FROBISHER BAY, CANADA

MARSHFIELD, MASS.

Gooc
Listeners maintain
a1ow profile
Even in the solitude of the forest depths, from rooftops,
arctic tundra, swamps to sweltering tropics, 'neath snow,
sand or ice,
the Hermes Loop antenna keeps an ear to the sky.
The amazing aperiodic antenna does away with vast log
periodic and rhombic arrays -those towering antenna
farms.
Excellent directional characteristics in rosette
configuration, the Hermes loop antenna provides an
omnidirectional broadband receiving array in space
merely 1/100th that of the traditional antenna farm.
More than 53 government agencies around the world have
pressed the loop antenna into service.
2-32MHz
A new, even more compact version is available.
BROADBAND
Only Hermes Electronics makes it.

ASK US

Send for our Brochure

Hermes Electronics Limituu
Suite 315
2020 F Street NW
Washington, DC 20006 USA
202-296 2978
TWX 710 822 1106
180
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AMERICAN

MADE

Tolerance

SCHAUER

New products
utilizes alanced fin configuration in
the base piece for maximum surface
exposure. Also, the incorporation of
a stamped spring-type retainer in
the mounting of the device ensures a
positive surface alignment between
the device and base, taking little or

1-Watt

ZENERS

NEW
LOW-COST
THERMALFILM II
Easy-to-handle
insulating washers
cost less than mic

Immediate Shipment
Low Prices
ANY voltage from 2.0 to 16
Quantity
Price each
1-99
100-499
500-999
1000-4999
5000 up

0

$1.07
.97
.91
.86
.82
All welded and
brazed assembly

•••

rue`

No fragile
nail heads

Gold

no space above the device while
offering extra heat dissipation.
Available from stock with no finish,
price of the base is 15 cents; of the
retainer, 10 cents.
Aham,

968

W.

Foothill

Blvd.,

Box

909,

41111116

Azusa, Calif. 91702 [479]

platod
lead,

Write for complete
rating data and other
tolerance prices.

Buy the kitSa ve
alot
SM
IM

11••111 •

`:

Kit contains a 51-piece assortment
of SCHAUER 1% tolerance 1-watt
zeners covering the voltage range
of 2.7 to 16.0. Three diodes of each
voltage packaged in reusable poly
bags. Stored in a handy file box.
Contact your distributor or order
direct.

Acid gold strike solution
produces 24-karat plating
An acid gold strike solution, called
E-100, which produces a dense 24karat gold electroplate, is specifically designed to promote adhesion
of subsequent precious-metal
electroplates, particularly over base
metals that tend toward passivity.
These include steel, nickel, and Kovar. The E-100 strike solution is also
recommended as a preplate for the
company's E-70 bright gold-plating
solution, which is suitable for the
processing of printed circuits, connectors, contacts, diodes, switches
and relays.
Engelhard Industries, 430 Mountain Ave.,
Murray Hill, N.J. 07974 [405]

A $54.57 value for
ONLY $2450
Semiconductor Division

SCHAUER
Manufacturing Corp.

4514 Alpine Ave. Cincinnati, Ohio 45242
Telephone: 513/791-3030

Circle 223 on reader service card

um No chipping
• No peeling
• No breaking
mu Bright green color identification
to Interface thermal resistance
.6°C/W
• 1000 V/mil dielectric strength
it For case temperatures to 125°C
Now

available

from

Thermalloy:

New, low-cost Thermalfilm 11 with
the superior electrical properties
of original Thermalfilm. Helps you
reduce rework and rejects, improve product reliability.

MOUNTING KITS
Also available in convenient, lowcost mounting kits for TO-3 and
TO-66 packages.

FREE SAMPLES

Conformal coating protects,
stabilizes resistor networks
Hybrisil is the name of aset of conformal coatings that have been specifically designed to protect and stabilize thick- and thin-film resistor

Thermaltinf Inc.
NUMBER ONE IN SEMICONDUCTOR ACCESSORIES

P.O. BOX 34829
2021 VALLEY VIEW LANE/DALLAS, TEXAS 75234
TELEPHONE (21412414321 /TWX 910-860-5542

Circle 181 on reader service card
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Ballantine,
3to 1
in your favor!
New 15MHz Precision Voltmeter
replaces three old designs
100 uV sensitivity
unmatchable performance
from $365

ilir % BALLANTINE LABORATORIES, INC.
Call your local Ballantine field engineer.

PO. Box 97. Boonton, New Jersey 07005
201-335-0900, TWX 710-987-8380

New

products

networks. The materials, which are
one-part systems, silicone-based and
easily applied, are said to provide a
low-cost yet reliable process for resistor encapsulation. In addition, the
need for high-temperature firings
with cermet encapsulations is
avoided. Several Hybrisil compositions are offered. Hybrisil-100 cures
to a flexible translastic material in
normal room humidity. Hybrisil-200
is a silicone-mica-filled system that
cures at an elevated temperature.
Hybrisil-300 also cures at an elevated temperature to produce a
coating that will withstand very
high voltage. Hybrisil preparations
are available in pint, quart, gallon
and 5-gallon sizes. The quart size is
priced at $20.
Transene Co

Inc ,Rte

1, Rowley, Mass.

01969 [406]

Thick-film pastes
available in akit
Circle

182

on reader service card

RUGGED, LOW COST
THERMOPILE DETECTORS

•Exhaust gas analysis
•Intrusion sensing
•Spectrophotometry

• Non-contact temperature
sensing
•Military and space sensing
systems

Evaluation kits of athick-film paste
system for electro-optics consist of
four conductor materials and two
dielectric materials, including highand low-temperature-firing nickel
conductors, copper and silver conductors, an opaque dielectric, and a
clear dielectric. These pastes, and
others in the system, are designed
for avariety of electro-optics applications, including the production of
LED, liquid-crystal, and plasma displays, channel multipliers, fiber optics and ultraviolet-transmitting
faceplates. The paste systems are
said to raise throughput and yields,
and also to improve both performance and reliability.
Cermalloy, 14 Fayette St

Conshohocken,

Pa 19428 [407)

High performance, low cost Thermopile Detectors incorporating the latest thin-film technology in a TO-5 package.
Designed and produced to exacting standards of quality
control at Sensors, for reliable service in extreme operating
environments.
Standard models available for most requirements. Experienced applications engineering assistance for your special
problems.

sensors, Inc.
3908 Varsity Dr.•Ann Arbor, Mich. 48104 0(313) 973-1400
182
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Mary Lou, Martha, Mollie and Judy
are sold on the AO STEREOSTAR Zoom Microscope.

Here's why.
The AO STEREOSTAR Zoom stereoscopic microscope was specifically designed for convenience,
working ease and optical performance.
Zoom controls are located on both sides for
convenience. It eliminates awkward reaching
when changing magnification. The high resolution optical power pack may be rotated 360° to
accommodate most any assembly or inspection
situation. Full optical equipment offers a
magnification range of 3.5x through 210x.
Working distance of 4.0 inches is maintained at all magnifications in basic models,
and if that's not enough, add a0.5x
Electronics/June 13, 1974

auxiliary lens to make it 5.7 inches.
STEREOSTAR ZOOM microscope assures awide
field of view, up to 2.25 inches with the 10x
high eyepoint eyepieces. It also features an
extremely efficient illuminator that stays cool
even after long hours of continuous use.
See for yourself. Contact your AO dealer or
sales representative for aconvincing
demonstration.
AMERICAN OPTICAL
CORPORATION
SCIEN TI
FIC INSTRUMENT DIVISION • BUFFALO, N.Y. 14215

Circle 183 on reader service card
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True rms voltage,
current
and power
measurements
all at 0.1%
accuracy

YEW INSTRUMENTS FOR PERFECTION
A three-in-one instrument, Type 2503 provides digital readout of power (300mW to
18kW), true rms voltage (3V to 600V) and
current (100mA to 30A). Our patented
time division technique assures accurate,
precise representation of all types of waveforms without regard to distortion content.
This versatile unit is thus ideally suited to
power measurement of thyristor-controlled
circuits, fluorescent lamps, motors, transformers, magnetic circuits and awide range
of other devices.
Quick response, negligible instrument loss,
high overload stability, photocoupler isolation of input and .output circuitry, and outstanding noise rejection more than meet the
needs of even the most stringent applications. The standard Type 2503 is equipped
with a BCD output and remote control
facility, with analog
output available as
an option.
Let us tell you how
Type 2503 can be
put to work for you
as either a single
instrument or in a
systems application.

.............

NORM

AC

.....

tn. no,

\It

• Main Specifications
Measurement Ranges: Voltage;
Current;
Power;
Frequency Ranges:.... Voltage;
Current;
Power;
Accuracy:
Voltage;

3/10/30/100/300/600V
0.1/0.3/1/3/6/10/30A
300mW to 18kW
DC and 25Hz to 2kHz
25Hz to 2kHz
40Hz to 1.2kHz
±(0.1% of rdg +0.05% FS) from 50Hz to 400Hz,
±(0.2% of rdg +0.07% FS) for DC, 25Hz to 50Hz
and 400Hz to 2kHz
Current; ±(0.1°/0 of rdg +0.05% FS) from 50Hz to 400Hz,
±(0.2% of rdg +0.07°/0 FS) from 25Hz to 50Hz
and 400Hz to 2kHz
Power; ±(0.1°/0 of rdg +0.05% FS) from 50Hz to 400Hz,
±(0.2% of rdg +0.07% FS) from 40Hz to 50Hz
and 400Hz to 1.2kHz

Resolution:

•Suitable for precision
measurement of even
distorted waves
•Protected to withstand
2,200VAC

lmV/digit, 10pA/digit, 0.1mW/digit

• For Electronic Measuring,

Recording

Instruments:

(
YEW YOKOGAWA ELECTRIC WORKS, LTD.
Yaesu-Mitsui Bldg.. 5-7 Yaesu. Chuo-ku, Tokyo 104. Japan

Phone: 274-6511

Telex: J28544 YEWTOK

Overseas Offices: • YEWTEC CORPORATION, 1995. Palmer Ave., Larchmont. New York, 10538, U.S.A. Phone: 914-834-3550, Telex: 710-566-1104 • YEW EUROPAISCHES
VERBINDUNGSBÜRO, 2000 Hamburg 26. Hammer Landstrasse, 761.0.G., Germany. Phone: Hamburg 2191310. Telex: 41211435 YEW D (for domestic call. omit "41")
Representatives in Europe: • Belgium: COMPTOIR COMMERCIAL INTERNATIONAL S.A., (03) 32.78.64 • France: TEKELEC AIRTRONIC. 626-0235 • Finland: FINN METRIC
OY. 460 844 • West Germany: WIN ELEKTRONIK. (08151)13036 • Italy: VIANELLO S.P.A.. 5483811 • Norway: AS MAXETA, 53090 • The Netherlands: TECHMATION NV,
020-456955 • Spain: ATAIO INGENIEROS, 215-35-43 • Sweden: TELEINSTRUMENT AB_ 87-03-45 • Switzerland: OMNI RAY AG. 01-340355 • United Kingdom: MARTRON
ASSOCIATES LTD_ Marlow (06284) 5071.
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MHMG

RELAY

1

Ino

Îe;

4A

FAMILY

BILLIONS OF SWITCHING OPERATIONS
ATA PRICE YOU CAN AFFORD

ARF MHMG
A new family of epoxy molded mercury-wetted relays.
MHMG relays offer billion (10') operation-bounce free
mercury-wetted switching performance, load handling
capability from signal-level to 50 VA, multipole
flexibility from one to five contacts, epoxy molded
packaging for PCB mounting, and at a cost
approaching dry reed relays.
Like all Clare mercury-wetted relays, the heart of the
MHMG is a Clare manufactured hermetically sealed glass
capsule. Contact switching is mercury-to-mercury.
So there's no contact wear, no contact bounce, constant

ON and OFF impedances -every operation. Maximum
switching ratings for MHMG relays are 350 Vdc, 1 Amp.
The MHMG family are high quality components for
telecommunications, business machines, industrial data
logging and control, and other electronic instrument
applications.
For more information contact :
C.P. Clare & Co.3101 West Pratt Blvd., Chicago, Illinois 60645.
Telephone (3121262-7700 -Telex 25-3775

C. P. CLARE & COMPANY

a subsidiary of

GENERAL INSTRUMENT CORPORATION

Electronics/June 13, 1974
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UP YIELDS

New literature
Resistors. A two-page data sheet
from Elliot Industries, 23987 Craftsman Rd., Calabasas, Calif. 91302,
describes the series G line of noninductive precision wire-wound resistors. The devices feature small size
and stable high-temperature operation. Circle 421 on reader service
card.

Up electrical yields with low-temperature
hermetic sealing.
The Diacon 8to 36 lead package systems
for surface-sensitive devices saves assembly time and other packaging costs.

Product news. Milertronics News, a
publication of Milertronics, 525-A
Airport Rd., Greenville, S.C., is
printed every other month and
highlights the company's products,
as well as providing applications
notes and other information. [422]
Keyboards. A pair of brochures on
keyboards is available from Bowmar Instrument Corp., 8000 Bluffton Rd., Fort Wayne, Ind. The four-

For information, call or write...

MACON, INC.
4

4812 Kearny Mesa Road
San Diego, California 92111
(714) 279-6992

Circle 186 on reader service card

The
Quick
Way
New Electronics
Buyers' Guide
Easy-to-use, single
volume source for:
e Information

on 4,000 products
•Over 6,000 company listings and phone numbers

page and six-page publications respectively provide applications and
product information. [423]
Interconnections. Amphenol Industrial division, Bunker Ramo Corp.,
1830 S. 54th Ave., Chicago, Ill. Integrated-circuit interconnections are
described in a 16-page catalog,
which provides specifications and
line drawings. [424]

through a Direct Inquiry Service
Here is the international world of electronics at your fingertips. Find
suppliers ... fast ... accurately .... and locally! If you don't have your
own copy, send $15.00 (USA and Canada only; elsewhere send $25.00)
to address shown below.

Annunciators. A 16-page brochure
from TEC Inc., 9800 N. Oracle Rd.,
Tucson, Ariz. 85704, describes the
Data Monitor series 7700 annunciators, which provide high-density
alarm displays by integrating solidstate logic into the company's Data
Panel display systems. [425]

Electronics Buyers' Guide

Fuse resistors. The effective use of
fuse resistors is discussed in a bro-

•EBG EXCLUSIVE: quick access to over 800 catalogs

AMcGraw-Hill

Publication •1221 Ave. of the Americas •New York, N.Y. 10020

e
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As good as the
model 33 is, we're aware
that for some people
it's not enough.
Our model 33 is the standard
of the data communications
business for three very good
reasons. Economy, reliability and
versatility.
Yet we realize some
applications require alittle
more. That's why the model 33
isn't an orphan.
Some of our customers want
everything the model 33 offers,
but they want it in awide-platen
configuration to accept standard
computer fan-folded forms. For
them, we make the model 38.
Some customers may have
applications requiring an
extremely rugged terminal. A

machine that can operate day and
night for months on end with
little maintenance. For them, we
make our heavy-duty model 35.
Still others need aunit that
can give them greater speed. For
them we build our 4210 magnetic
tape terminal. The 4210 is
compatible with all our other
terminals and can move data
on-line at speeds up to 2400 wpm.
Our data terminals are
offered in various configurations:
models 33, 35 and 38 can be
ordered as ASR, KSR and RO
units.
It takes more than
manufacturing facilities to build
the terminals Teletype® Corporation offers. It also takes
commitment. From people who
think service is as important as
sales. In terminals for computers
TELETYPE
and point-to-point
communications.
The computercai ions people.

For more information about any Teletype product, write or call: TERMINAL CENTRAL,
Teletype Corporation, Dept. 53R, 5555 Touhy Avenue, Skokie, Illinois 60076. Phone 312/982-2500.
Teletype is atrademark registered in the United States Patent Office.
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New literature

New
goodies
add
measure
power to
Fluke
8000A
Best selling 31
2 digit DMM
/
even better with new options
and accessories

Circle

For data out today,
dial our toll-free hotline,
800-426-0361
188 on reader service Card

New ac/dc high current
opon lets you measure 10 A.
continuously or up to 20 A.
momentarily. New low 2 and
2012 scales give 0.001 12
resolution. Low cost RF probe
offers new capability.
Other options include
rechargeable battery pack,
digital printer output, deluxe
test leads, 40 kV high voltage
probe, 600 A. ac current probe,
carrying cases, dust cover
and rack mount.
Basic "best buy" $299 DMM
feature dc accuracy of 0.1%.
Measure ac/dc volts from
100 iuv to 1200 v, current from
100 nanoamperes to 2 A. and
resistance from 100 milliohms
to 20 megohms. Guaranteed
20,000 hour MTBF.

John Fluke Mfg. Co., Inc., P.O.
Box 7428, Seattle, WA 98133

'
PINPOINT HEAT

•

UD-876M
Uni -directional
Dynamic Microphon
The UD-876M microphone is a unidirectional cardioid dynamic microphone intended for the most demanding needs of
professional musicians. The dynamic car-

Heat any I. C. or semiconductor component to its rated temperature with aheat
probe. Accuracy ± 1/
2°C. Or check the
component's temperature with athermocouple probe. Accuracy ±1°C. Model

tridge used in this microphone has been

810 Thermo-Probe does both. Reads out
directly in °C and °F on alarge 41/
2-inch
meter. Temp. Range +25°C to +250°C.

sounds.

PRICE $272.50 F.O.B. South

designed with the needs of the performer
on stage in mind
The wind screen provides exceptional rejection of both breath blast and wind

• For catalog, write to:

Laguna

PRIMO MICROPHONE INC.

Models with other temperature ranges available

SUITE 2207
111 EAST WACKER DRIVE CHICAGO ILLINOIS

For details write to

nMICRO-TECHNICAL
VU

U

60601. U.S.A.
TEL: (3121565-0220. 0221
TELEX: 25-4225 PRIMO MUS CGO

INDUSTRIES

PRIMO COMPANY LIMITED
6-25-1 MURE. MITAKA-SHI, TOKYO, JAPAN

‘

41P.

O. Box 287 South Laguna, CA 92677
(714) 545-3734

TEL: 0422-43-3121— 9
TELEX .2822-326 PRIMO J
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chure issued by Dale Electronics
Inc., Box 609, Columbus, Neb.
68601. [426]
Dc-to-dc conversion. A brochure
filled with specifications and performance data on miniature dc-dc
conversion power-supply la and
modules is being offered by LRC
Inc., 11 Hazelwood Rd., Hudson,
N.H. 03051 [427]
Page reader. A set of four data
sheets is available from Data Recognition Ltd., Loverock Rd., Battlefarm Estate, Reading, Berks., England, covering the company's
Dataterm 3 optical-mark page
reader, DT311 full document buffer
unit, system 8300 off-line documentreading system, and the system 8301
communications optical-markreader computer terminal. [428]
Base-metal contacts. Engelhard Industries, 430 Mountain Ave, Murray Hill, N.J. 07974. A product brochure is being offered to describe
precious- and base-metal contacts,
clad materials, thick films, plating
solutions, brazing metals, and refining services. [429]
Thermistors. Bulletin L-8 describes
the Hi Temp series 10,000-ohm
thermistor unit manufactured by
Fenwal Electronics, 63 Fountain St.,

Micaply® Substrates and Circuits
For Thick/Thin Film Applications
Thick/thin film
resistor-conductor circuits
utilizing Micaply OhmegaTM
Resistor-Conductor
Laminates

Circuits of Micaply Ohmega rm offer
designers a proven epoxy glass
substrate with both the resistor and
conductor layers completely
covering the substrate on one or
both sides. Selective etching
produces conductors complete with
integral thin film type resistors as
shown at the right. The circuits
shown above are examples of its use
to replace more expensive
thick/thin film resistor circuits and
discrete resistor circuits.
Complete design assistance and
circuit production are available.
Contact us for an evaluation of your
requirement and comprehensive
technical literature. Find out how
Micaply Ohmega TM can reduce
your circuitry cost.

MICAPLY
OH M EGA"'

THIN FILM
TYPE
RESISTOR

EPDXY
GLASS
SUBSTRATE

LAYER

Before Etching
COPPER
CONDUCTOR

RESISTOR

After Etching

Hybrid microcircuits
utilizing Micro-Thin Copper
Clad Laminates (a low cost
ceramic substrate
alternative)

Micaply® Micro-Thin Copper Clad Laminates make
possible lower cost hybrid microcircuits. Epoxy glass
microcircuits like the ones shown above eliminate the cost
and costly processing of ceramic in many applications.
Micro-Thin is an epoxy glass laminate completely clad on
one or both sides with 100 microinches of copper. Using
conventional etching techniques conductors with line
widths as fine as two mils can be produced.
Complete design assistance and prototype service is
available. Contact us for an evaluation of your requirement
and for comprehensive technical literature. Find out how
Micaply® Micro-Thin can reduce your microcircuit costs.
• Much lower cost than metal coated ceramic substrates.
• 100 microinch copper clad epoxy glass.
• Can be easily drilled and cut.
• 10" x 12" sheets for processing economy.
• Etched line widths as fine as two mils.
• Can be multilayered for higher density.
• Active and passive chips are easily bonded.
• No screening, firing, or vacuum equipment required.

• Much lower cost than conventional materials
and processing.
• 25 or 100 ohms-per-square sheet resistivity.
• Line widths consistent with thin film
microelectronic techniques.
• Subtractive etching process — no screening, firing, or
vacuum equipment required.
• 10" x 36" sheets for processing economy.
• Can be easily drilled and cut.
• Can be multilayered for higher density.
• Resistors can be laser trimmed.

Request complete
literature on Micaply
OhmegaTM and Microthin Copper Clad
Laminate materials and
production services.

"Circuits courtesy Micro Telemetry Systems

The

Corporation

10900 Washington Boulevard, Culver City, California 90230, (213)839-5282, TWX: 910-340-6365, Telex: 674999

Micaply

International, Ltd.
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Silloth, Cumberland, England, Silloth 571, Telex: 64120, Cable: Micaply Silloth
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ELECTRONIC

and

ALLIED

Electric Motor Corp.. Racine, Wis.
Electric Specialty Co., 211 South St., Stamford, Conn.
Electro Dynamic Works of Electric Boat
Co., Ave. A & North St., Bayonne.
N. J.
Emerson Electric Mfg. Co.. 1S24 Washington Ave., St. Louis. Mo.
Fairbanks. Morse & Co., 600 S. Michigan
Ave., Chicago, Ill.
Fidelity Electric Co., 332 N. Arch St..
Lancaster, Pa.
Franklin Transformer Mfg. Co., 607 •2
Ave., N. E., Minneapolis, Minn.
General Electric Co., Schenectady, N. Y.
Hansen Mfg. Co., Princeton, Ind.
Haydon Mfg. Co., Forrestville, Conn.
Heinze Electric Corp., Lowell, Mass.
Holtzer-Cabot Electric Co., 125 Amory St.,
Boston, Mass.
Howell Electric Motors Co., Howell. Mich.
Janette Mfg. Co., 558 W. Monroe St.,
Chicago, Ill.
Hendrick & Davis Co., Lebanon. N. II.
Kimble Electric Co., 2023 W. Hastings
St., Chicago, Ill.
Kingston-Conley Electric CO., 68 Brook
Ave., North Plainfield, N. J.
Leich Electric Co., Genoa, Ill.
Leland Electric Co., Dayton, Ohio
Mara thon Electric Mfg. Corp., 32 Island
St.. Wausau, Wis.
Master Electric Co., 126 Davis Ave.. Dayton, Ohio
Merkel-Korff Gear Co., 213 N. Morgan St.,
Chicago, Ill.
Motorstat Electric Corp., 5003 Euclid Ave.,
Cleveland, Ohio
Northwestern Electric Co., 408 S. Hoyne
Ave., Chicago, Ill.
Ohio Electric Mtg. Co., 5900 Maurice Ave.,
Cleveland, Ohio
Peerless Electric Co., 740 W. Market St.,
Warren, Ohio
Redmond Co., A. G., Owosso, Mich.
•
Reliance Electric & Engineering Co., 1084
Ivanhoe ltd., Cleveland. Ohio
Reynolds Electric Co., 2650 W. Congress
St.. Chicago, Ill.
Robbins & Myers, 1343 Lagonda Ave.,
Springfield, Ohio
Russell Electric Co., 340 W. Huron St.,
Chicago, Ill.
Signal Electric Mfg. Co., 1915 Broadway,
Menominee, Mich.
Smith Mfg. Co., F. A., Union at Augusta,
Rochester, N. Y.
Speedway Mfg. Co., 1834 S. 524 Ave.,
(Cicero) Chicago, Ill.
Star Electric Motor Co., Bloomfield Ave.
& Grove St., Bloomfield, N. J.
Sterling Electric Motors, Inc., Telegraph
ltd. at Atlantic Blvd., Los Angeles,
Cal.
Sturtevant Co.. II. F., Hyde Park, Boston,
Mass.
Sundt Engineering Co., 4759 Ravenswood
Ave., Chicago, Ill.
StaiiIr-.1. t,
r, •al Div.. General Motors
Corp., 523 Dana Ave., \Varren, Ohio
U.
S.
riictrical Motors, Inc.. 200
E.
Slauson Ave., Los Angeles, Cal.
Valley Electric Corp., 4221 Forest Park
Blvd., St. Louis, Mo.
Victor Electric Products, Inc.. 2950 Robertson Ave., Cincinnati. Ohio
Wagner Electric Corp.. 6400 Plymouth
Ave., St. Louis. Mo.
Warren Telechron Co.. Homer Ave., Ashland, Mass.
M'esche Electric Co., B. A., 1628 Vine St..
Cincinnati, Ohio
Westinghouse Electric & Mfg. Co., East
Pittsburgh, Pa.
PHONOGRAPH MOTORS
Allianc.•
Mfg. Co.,
Lake
Park
Blvd.,
Alliance, Ohio
Diehl Mfg. Co., Trumbull & First Sts.,
Elizabethport, N. J.
Emerson Electric Mfg. Co.. 1824 Washington Ave., St. Louis. Mo.
Fairchild Aviation Corp.. 88-06 Van Wyck
Blvd., Jamaica, N. Y.
General Electric Co.. Schenectady, N. Y.
General Industries Co.. 3537 Taylor St.,
Elyria, Ohio
RCA Mfg. Co., Camden. N. J.
Rotor Corp. of America, 10 Norwood St..
Dayton, Ohio

Mountings
VIBRATION INSULATING MOUNTINGS
Armstrong Cork Co., 995 Concord St..
Lancaster, Pa.
Firestone Tire & Rubber Co., 12 S. Main
St.. Akron, Ohio

ELECTRONICS — June 1942
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(Parts. Accessories and Materials)

Goodrich Co., B. F., 500 S. Main St.,
Akron, Ohio
Johns-Manville, 22 E. 40th St., New York,
N. Y.
Korfund Co., 48-15 32d Pl., Long Island
City, N. Y.
Lord Mfg. Co., 1635 W. 12th St., Erie, Pa.
(see page 133.)
Vibration Eliminator Co., 25-08 37th Ave..
Long Island City. N. Y.

RCA Mfg. Co., Camden. N. J.
Recoton
Corp.,
21-10
49th
St.,
Long
Island City, N. Y.
Sound Apparatus Co., 150 W. 46th St..
New York, N. Y.
Stangard Products Co., 4111 Ft. Hamilton Pkwy., Brooklyn, N. Y.

Nickel
Io•I

Needles
CUTTING NEEDLES
Acton Co., H. W., 370 Seventh Ave., New
York, N. Y.
Arrow Radio Co., 900 W. Jackson Blvd.,
Chicago, Ill.
Audio Devices, Inc., 1600 Broadway, New
York, N. Y.
Capps Co., Frank L., 244 W. 49th St.,
New York, N. Y.
Cook, F. L., 606 Parkman Ave., Los
Angeles, Cal.
Duotone Co., 799 Broadway, New York.
N. Y.
Eldeen Co., 501 N. Water St., Milwauk ,ce.
Wis.
Electrical Industries Mfg. Co., Red Bank,
N. J.
Electrovox
Co.,
169
Maplewood
Ave.,
Maplewood. N. J.
Fairchild Aviation Corp.. 88-06 Van Wyck
Blvd., Jamaica. N. Y.
Federal Recorder Co.. Elkhart. Ind.
General Phonograph Co., Putnam. Conn.
Gerett Corp., M. A., 2917 N. 30th St.,
Milwaukee. Wis.
Gould-Moody t'0., 393 Broadway, New
York, N. Y.
Howard Radio Co., 1731 Belmont Ave.,
Chicago, Ill.
Musieraft Records, Inc., 242 W. 55th St..
New York. N. Y.
Paraloy Co., 600 S. Michigan Ave, Chicago, Ill.
Pernio Products Corp., 6415 Ravenswood
Ave., Chicago, Ill.
Pfanstiehl Chemical Co.. 104 Lake View
Ave., Waukegan. Ill.
Phonograph Needle Mfg. Co., 42 Dudley
St., Providence. R. I.
Presto Recording Corp., 242 W. 55th St.,
New York, N. Y.
Rangertone, Inc., 73 Winthrop St., Newark, N. J.
RCA Mfg. Co., Camden. N. J.
Recordisc
Corp.,
395
Broadway,
New
York, N. Y.
Sound Apparatus Co., 150 W. 46th St..
New York, N. Y.
PLAYING NEEDLES
Acton Co., II. W., 370 Seventh Ave.. New
York, N. Y.
Audio Devices, Inc., 1600 Broadway, New
York, N. Y.
Cook, F. L., 606 Parkman Ave., Los
Angeles, Cal.
Decca Records, Inc., 50 W. 57th St., New
York, N. Y.
Duotone Co., 799 Broadway, New York.
N. Y.
Eldeen Co., 504 N. Water St., Milwaukee.
\Vis.
Electrovox
Co.,
169
Maplewood
Ave.,
Maplewood, N. J.
General Phonograph Co., Putnam, Conn.
Gerett Corp., M. A., 2947 N. 30th St..
Milwaukee, Wis.
Gould-Moody Co., 395 Broadway, New
York, N. Y.
Harris Mfg. Co., 2422 W. Seventh St..
Los Angeles, Cal.
Howard Radio Co., 1731 Belmont Ave..
Chicago, Ill.
Lowell Needle Co., Putnam. Conn.
Mirror Record Corp., 58 W. 25th St.,
New York, N. Y.
Musicraft Records, Inc., 242 W. 55th St.,
New York, N. Y.
Music Master Mfg. Co., 508 S. Dearborn
St.. Chicago, Ill.
Paraloy Co., 600 S. Michigan Ave., Chicago, Ill.
Permo Products Corp., 6415 Ravenswood
Ave., Chicago, Ill.
Pfanstiehl Chemical Co., 105 Lakeview
Ave., Waukegan, Ill.
Philco Radio & Television Corp.. Tioga &
C Sts., Philadelphia, Pa.
Phonograph Needle Mfg. Co., 42 Dudley
St., Providence, R. I.
Presto Recording Corp., 242 W. 55th St.,
New York, N. Y.
Rangertone, Inc., 703 Winthrop St., Newark, N. J.

I
...

Nuts
MACHINE SCREW NUTS
Arrow
Automatic
Products
Corp.,
29
Vestry St., New York. N. Y.
Barnes Co., Div. of Associated Spring
Corp., Wallace, Bristol, Conn.
Bayonne Bolt Corp., Humphrey Ave. at
Second St., Bayonne. N. J.
Blake & Johnson Co., 1495 Thomaston
Ave., Waterville, Conn.
Chicago Screw Co., 1026 S. Homan Ave.,
Chicago, Ill.
Clark Bros. Bolt Co., Milldale, Conn.
Clendenin Bros., 108 South St., Baltimore.
Md.
Cleveland Cap Screw Co., 2917 E. 79th
St., Cleveland, Ohio
Continental
Screw Co.,
New
Bedford,
Mass.
Corbin Screw Corp., High. Myrtle & Grove
Sts., New Britain, Conn.
Detroit Plating Industries, 1043 Mt. El.
liott, Detroit, Mich.
Elco Tool & Screw Corp., 1800 Broadway,
Rockford, Ill.
Federal Screw Products Co.. 26 S. Jefferson St., Chicago, Ill.
Harper Co., H. M., 2630 Fletcher St..
Chicago, Ill.
Hartford Machine Screw Co., 476 Capitol
Ave., Hartford, Conn.
Haskel Mfg. Co., William H.. 22 Commerce St., Pawtucket, R. I.
Industrial Screw & Supply Co., 711 W.
Lake St., Chicago, Ill.
Lamson & Sessions Co., 1971 W. 86th St.,
Cleveland, Ohio
Line Material Co., 740 N. Second St., Milwaukee, Wis.
Mid-West Screw Products Co., Main & St.
George Sts., St. Louis. Mo,
Milton Mfg. Co., Milton, Pa.
New England Screw Co., 109 Emerald St.,
Keene, N. H.
Pheoll Mfg. Co., 5700 Roosevelt Rd., Chicago, Ill.
Pittsburgh Screw & Bolt Corp., 2719
Preble Ave., N. S., Pittsburgh, Pa.
Progressive Mfg. Co., 52 Norwood St.,
Torrington, Conn.
Reed & Prince Mfg. Co., Duncan Ave..
Worcester, Mass.
Rhode Island Tool Co.. 148 W. River St..
Providence, R. I.
Rockford Bolt & Steel Co., 126 Mill St.,
Rockford. Ill.
Russell, Burdsall & Ward Bolt & Nat
Co.,
Midland
Ave..
Port
Chester.
N. Y.
St. Louis Screw & Bolt Co., 6900 N.
Broadway, St. Louis. Mo.
Scovill Mfg. Co., 99 Mill St.. Waterbury,
Conn.
Sterling Bolt Co., 707 W. Van Buren St.,
Chicago, Ill.
Tinnerman Products, Inc., 2038 Fulton
Rd., Cleveland, Ohio
United Screw & Bolt Corp., 2513 W. Cullerton St., Chicago, Ill.
Western Automatic Machine Screw Co.,
922 Foster Ave., Elyria, Ohio
SELF LOCKING NUTS
Automatic Nut Co., Lebanon, Pa.
Clark Bros. Bolt Co., Milldale, Conn.
Columbia Nut & Bolt Co., 945 Main F
Bridgeport, Conn.
Drake Lock-Nut Co., 2440 E. 75th
Cleveland, Ohio
Elastic Stop Nut Corp., 2371 Ve
Rd., Union City, N. J.
(See 7
Federal Screw Products Co., 26 S
son St., Chicago, Ill.
Industrial Lock Nut Co., South •
Mass.
Palnut Co., 61 Cordier St., /9
N. J.
Pittsburgh Screw & Bolt
Preble Ave., N. S., Pittsben•
Security Metal Products, Moe"'
Kalamazoo Ave., Kalam
Standard Pressed Steel Co
Pa.
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1HE CREMINE
CHULENGE:

exploring the universe of design possibilities of
engineered metallic mesh, mazes and matrices.
writers, etc. In industrial environments, it is not uncommon to find
broadband noise fields that are 5060 dB stronger than those inside
The understandable tendency to
a communications center. Clearly,
associate EMI (Electro -Magnetic
the 100:1 sensitivity advantage of
Interference) exclusively with comdigital circuitry can be wiped out by
munications equipment— radio receivers, telephones, radar, etc., is a a 1000:1 increase in environmental noise level.
hangover from the days when the
What has all this to do with knitted
term "RFI" (Radio-Frequency Inwire mesh? Simply this: knitted
terference) was used; and, indeed,
wire mesh is the most versatile enthe earliest applications of shielding
were all concerned with attempts gineered material ever developed
for providing the EMI "barrier," or
to exclude unwanted noise from
"seal" in ashielding assembly. It is
RF Circuits.
available in an almost unlimited
That narrow viewpoint was aprange of metallic materials, and
propriate in 1944, when we develcan be combined with elastomers,
oped the electronics industry's to form resilient, highly compresvery first RFI gasket, but now, thirty
sible, close-tolerance, easily inyears later, we find ourselves shield- stalled EMI seals. Mesh can be
ing such "high-level" devices as made air-permeable, for dust filtradigital logic circuits in computers,
tion. It can be made transparent to
process controls, and instruments
light —yet opaque to EMI. It can be
of all kinds. In fact, it is difficult to
supplied in awide range of standfind asingle class of electronic deard and custom shapes, sizes, and
vices that does not require effective forms. A few of these are shown in
shielding, in some environments.
Figure 1—but don't let your imagiTrue, the sub-microvolt front end nation bog down there. Accept the
of acommunications receiver can- creative challenge, work with us,
not function in any environment and the sky's the limit.
(except a"shielded room") without
In Figure 2, we have shown three
effective EMI attenuation. But anyFourier Spectra of EMI generated
one who has developed or applied
by environmental and interactive
high-density digital circuitry knows
EMI sources in digital process conthat high-level circuitry, too, can be trols. Note the broad range over
plagued by EMI, despite the fact which the interference may exceed
that its minimum signal/noise tol1Volt. In such an environment, it
erance is at least 100 times (40 dB) often takes weeks to "debug" a
higher than that of communica- system that worked perfectly in the
tions equipment.
lab!
It's all a matter of environment.
The EMI source from which acommunications receiver must be
shielded may be a sparking commutator 8feet away; but the backplane wiring of a digital minicomputer may be only 8 inches away
from the switching regulator in its
own power supply! What is more,
broadband digital circuits are sensitive to noise over a much wider
spectrum than tuned receiver circuits. And digital circuits are very
often used in close proximity to
other high-speed (fast-pulse) digital devices —printers, teletypeEMI & INTERACTION SHIELDING in Computers, Process Controls, & Instruments

And any system may, even after
costly debugging, encounter anew
source of EMI, and go sour all over
again...
Note: By now, if you are aconscientious designer, you have begun to develop "EMI Anxiety" —the neurotic fear
that somewhere out there, evil men are
waiting, with megawatt/gigaband/
white-noise sources, all focused on
your device. These feelings, we are
happy to tell you, are far from fantasy.
Fortunately, help is available. METEX
maintains afree EMI counselling and
therapy clinic, at which knitted-wire mesh techniques are applied —analytically and effectively.
As afirst step, write—today—for
our quarterly engineering publication, The Creative Challenge" —
free to engineers and designers
whose responsibility includes outwitting today's troubled electromagnetic environment. You'll begin
to feel better immediately... and,
when our free Design Kit arrives,
you will find new courage to apply
the samples, photos, and data it
contains.
LINE PRINTER EXCITATION
PULSES ISCR'S)

E]r.i
2?

Phil " ' 1
10' Hz

`cg
2?

10' H.

WELDING CONTROL PULSES
lV

10' Hz

10' Hz
MISCELLANEOUS NOISE
IFLUORESCENT LAMPS,
MOTOR SPEED CONTROL,
MOTOR COMMUTATORS,
WELDING ARCS.

Edison, New Jersey

DEflLgul_e3
Inglewood, California
Engineering and Production Facilities on both coasts.
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New literature
Framingham, Mass. 01701. The unit
has a referenced temperature of
750°C and atolerance on resistance
of ±
30%. [430]

1
1
/
6;
glese to call
ouísneurM,a1-4fiale
SjectruniftnaYlie

Overvoltage. A four-page bulletin
from Heinemann Electric Co., Trenton, N.J. 08602, provides technical
information on over- and undervoltage-protection devices. [431]
Switching power supplies. An eightpage article from Ro Associates Inc.,
3705 Haven Ave., Menlo Park,
Calif. 94025, is entitled "Principles
and Facts About Switching Power
Supplies." Applications and general
information are provided. [432]
Direction-finding. The first in a
series of applications notes from
American Electronic Laboratories
Inc., Box 552, Lansdale, Pa. 19446,
is entitled "Broadband DirectionFinding Application of Video Detectors from 500 MHz to 20 GHz."
Antenna selection and signal processing are discussed, as well as general systems information. [433]
Transistor guide. A 24-page guide to
bipolar transistors and FETS is available from Intersil, 10800 N. Tantau
Ave., Cupertino, Calif. 95014. The
cross-reference lists 1,162 part numbers in alphanumeric order, showing Jedec registration, and house
numbers of the major suppliers. In
addition, abrief description and indication of applications are given.
[434]
Data logger. Monitor Labs Inc.,
4202 Sorrento Valley Blvd., San
Diego, Calif. 92121. A 16-page brochure describes the system 9400
data logger, which can also be configured for computerized data-acquisition networks. [435]
Irradiated PVC. Brand-Rex Co.,
Willimantic, Conn. 06226. A revised
12-page specification sheet is available on irradiated polyvinyl chloride, suitable for internal wiring of
meters, panels, and electronic
equipment, where minimum size
and weight are desired. [436]

an(Leb'll colenue to!
With aname like that you have to measure up, and the
EMR Model 1510 does. It goes anywhere, does any job
.It's aFourier Analyzer, aSpectrum Averager and aDisplay
in one convenient, portable package. And most important,
it performs its tasks digitally ...no interactive controls to
fumble with .
no complicated computer interface problems.

But to be Omniscient there must be more ... and there is!
• Switch it on, it's ready to operate without calibration
• Analyze a signal repeatedly and get repeatable answers
... over and over again
• 60 dB dynamic range at the input and no gimmickry
• Foolproof LED display of signal amplitude, frequency and
averaging time
Control set tin g status appears on grattcule of CRT for
permanent photographic record
a Availability of many options ...Peak Hold, 3-D Display,
Computer Interface, Low Frequency Sync, Any Window, etc.

a

-possessed

of universal or complete knowledge

Well. ..What else could we call it?

Write today for acomprehensive technical brochure or call
for ademonstration.

EMIR

Schlumbenger

EMIR Telemetry
Weston Instruments, Inc
Box 3041, Sarasota, Flori da 33578
813-958-0811

Soldering. Pure Alloys Inc., 69
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Energy
Saver
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SINGLE VOLUME SOURCE FOR:
•Information on over 4,000 products.
•Over 6,000 company listings and phone numbers — both home and field offices.
•EBG EXCLUSIVE: quick access to over 800
helpful catalogs through a timesaving Direct
Inquiry service.
•More than 1,400 pages of data.
Here is the international world of electronics at
your fingertips. Find suppliers ... fast ... accurately... and locally! Don't have a copy? Use
coupon below, today.

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
$15.00 (USA and Canada only elsewhere send
$25.00). Full money back guarantee if not satisfied.
NAME
COMPANY
STREET

STATE
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New Books
Electronics in the Life Sciences,
Stephen Young, Halsted Press, John
Wiley & Sons, 198 pp., $11.50.
As its title indicates, this is abook
for engineers interested in the
biological or medical aspects of engineering. A major problem often
encountered in developing electronic systems in such new fields is
the level of sophistication to be
used. This arises because there is a
lack of intuition concerning which
parameters are important, which require close control, and what the
state of the measurement art is. The
tendency is to apply electronic overkill to a particular problem, which,
in addition to adding time and expense to a particular project, often
doesn't do the job.
Stephen Young's little monograph can give the engineer an insight into how biologists think about
electronics and what types of measurements and measurement problems they encounter. The level of
electronics is relatively simple. The
author spends almost half the book
describing such basic laboratory instruments as the oscilloscope, the
power supply, and the multimeter.
The last half of the book is spent describing data-logging, controlling
stimuli and measuring response
with available transducers, automated experiments, and digital electronics.
It is the final chapters of the book
that are of significant value. Here
Young suggests modifications and
ways of increasing the sophistication
of experiments, and he explains the
means of making and interpreting
biological measurements.
The value of this work is as much
in what isn't said as what is. The
book isn't very detailed, yet it describes relatively sophisticated experimental setups. The text is well
written, and it is of more value to a
person getting started in the field
than to one working in it. In brief, it
provides an introduction to electronics in biology which allows an
engineer to get to work before becoming benumbed by the sophisticated treatises one reads to become an expert in one area of the
field.
—Joel DuBow
Components Editor
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WALL CHART
from DICKSON
When it comes to Zeners, Dickson has your number and then some.

proprietary devices in one of the most extensive lines of commercial

And, they are all included on this handy wall chart selection guide.

and

From low-cost commercial to highly sophisticated, ultra-reliable applications, Dickson has the exact voltage regulating (Zener) or reference
(TC) diode you need. And, even if it's one of our .1 it devices, you have
the assurance that every Dickson zener has the quality that can only
come from the leader in hi-rel devices.
Dickson offers 48 popular JEDEC series, plus thousands of custom or

military

zeners available.

wonder Dickson

With

this product versatility, it's no

is looked upon as the preferred Zener House by a

continually growing number of major equipment and systems manufacturers. If you use Zeners, consider the extra quality and fast-service
benefits you'll receive from "the speciWists"...Dickson.
ZENER WALL CHART
For your copy, simply drop us a note on your letterhead.

MICUCS-0.1•T
ELECTRONICS

"The
Specialists"

CORPORATION

arnerrter of the Siemens group
po BOX 1390 •8700 EAST THOMAS ROAD
SCOTTSDALE, ARIZONA 85252
PHONE 602-947-2231 •TWX 910-950-1292

IEDEARCHLIGHT SECTION
AU TOTRA CK M O UNT
AU OTRACK
SCR -384 RADARS

360 degree azimuth. 210
degree elevation sweep with
better than Imil assurack
Missile velocitk asseleration
and :dewing rate. Amp!,
dsne and verso control TA ill
handle up ao 20 ft dish Supplied complete with control
sha..i. ALSO in stock
10
sm. san mounted radar ...•
tern Conical scan PPI 6.0
dish Ideal fur S band tdemetry. weather. baloon irk.
missile irk. rocket irk. ECM range V. rite tor complete
data 600 pg 1n51r bk avail at S25 ea

RECON DRONE CONTROL RADARS

X Band systems autotrack and search complete with
plotting boards Fully mobile van mounted. Give] PPL
slant range. altitude data. Ground to air control links
and beacons also in stock. AN /MPQ-29 à AN /
UPW-I

RADAR DATA MICROWAVE LINK

hug. 7.1-7.9 GHz. Par 100 ma,. 4 channels. Transmits video, pulse. synchro, and voice information.
Mir: Motorola.

SPARE PARTS IN STOCK

Nike Alas, Nike Hercule.. M•33. MPS-19. TPS-ID.
TPS-10D. FPS-6. SPSIt. SCR-5144. HIPAR

Radio-Research Instrument CO.INC.
St., Norwalk, Conn. 06850 • 203-853-2600
CIRCLE 951 ON READER SERVICE CARD

SAME DAY SHIPMENT .*\,
Minis & Peripherals

PDP SPECIALISTS
8, 81, 8L & 11
NEW 300 LPM PRINTERS
PDI CARD READERS
BRPE PUNCHES
$750 Minis
TELETYPE 35 & 37
DEC & HONEYWELL Modules
617/261-1100
Send for Free Report "Maintenance of Computers -

AMERICAN USED COMPUTER CORP.
P0 Box 68. Kenmore Sta.. Boston, MA 02215
member COMPUTER DEALERS ASSOCIATION
CIRCLE 952 ON READER SERVICE CARD

1974 BOOK CATALOGUE

Over 2500 titles. A wide range of authors writing on
every conceivable subject from Abbott: Flatland to
Zwikker: Advanced Geometry of Plane Curves. List
includes more than 500 Scientific and Technical paperbacks at prices you can afford.

H.
SHPRENTZ CO., BOX ILTEB,
Irvington, NY 10533
CIRCLE 953 ON READER SERVICE CARD

• BUSINESS OPPORTUNITIES
• USED OR SURPLUS EQUIPMENT

free catalog!

POTTING APPLICATORS

MANUAL OR AIR OPERATED
21
/cc
2
6cc
12 cc
30cc
FOR POTTING

ENCAPSULATING ETC

PHILIP FISHMAN CO., IN C.
7 CAMERON ST WELLESLEY MASS 02181
CIRCLE 956 ON READER SERVICE CARD

RADAR 8. RF PKGS .

Yalu 401‘.. Pulse RF plait
Ugh, 40kw Pulse bomb toss .ystem
16ithz 130 ka Pulse B-58 search radar system
X SAND SEARCH 40 KW PULSE WEATHER RADAR
X SAND AUTM RACK 250KW PUISE M-33
comp' a /plot board.
1ME1/ LINEAR ACCELERATOR
X BAND BEACON 400 N PULSE AN /DPN -62
Dual Mode, Ion or Electron. RF Drive. 300 KHZ at 45
X BAND AUTOTRACK 50KW PULSE B-47
KW. Includes control console. RE unit. accelerator. etc.
fire control complete
MOD IV HIGH RESOLUTION TRACKER
C SAND WEATHER RADAR 2M KW PULSE
Instrumentation radar; freq. 8.5-9.6 GHz. Par 250
C BAND HEIGHT FINDER
KW, .1 mil tracking accuracy. 6' Fresnel lens antenna
AN/FPS-26 5megawatt output
ith 4 horn monopulse feed Tracking range 50 or 200
AN/TPS-37. Imegawatt output.
miles. Formerly used as range safety radar at Cape
C SAND IMEGAWATT AUTOTRACK
Kennedy.
10ft dish mortar locator MPQ-21
PULSE MODULATORS
C BAND 21/5KW PULSE Search AN /SPS-5
245 KW LINE PULSER Output 16 KV at 16 amp. .25
S BAND AUTOTRACK 504 KW PULSE Ir DISH
us at 4000 PPS.
S SAND IMEGAWATT COHERENT AN /FPS-18
405 KW FLOATING DECK PULSER Output 20 KV
S BAND IMEGAWATT PULSE NIKE ACQ.
at 20 amp. 1as to 10 millesec pulse.
S SANDS MEGAWATT HEIGHTFINDER AN/FpS-6
500 KW LINE PULSER Output 22 KV at 28 amp.
S BAND BEACON IKW PULSE
.4/1.75/2.25 us at 2500/550/300 PPS.
L BAND 38011(W PULSE AN /TPS-ID /E
1MW HARDTU BE MIT MODEL 9Output 25 KV at
L BAND Sle BMW PULSE
40 amp. .25-2 as at .002 D.C.
400mhi 11(% Ckk AN./ FPS•23
2.0 MW LINE PULSER Output 30 KV at 70 amp 1,2
;25mhz IMEGAWATT PULSE AN/TPS 28
us at 600/300 PPS.
_-30mhe 100K% PULSE
3MW LINE Ph LSER Output 39 KV at 75 amp.
HUNDREDS MOR IIN STOOf CW .950-5ghz 150 V. ACTS
.25/1 us at 500 PPS.
LARGE ST RADAR
CW I5mhz-10 5ghz 5WATTS
10 MW LINE PULSER Output 76 KV at 135
IN VENTORY
CW 7.4 GHZ 2KW
amp. 2.5 ms at 350 PPS.
IN WORLD.
AN / GPG -1 SKYSWEEP TRACKER
17 MW LINE PULSER Output 17 KV at 1000
RITE
cm auto tracking radar sksteny Comp
amp 2-5 us at 150-200 PPS.
FOR
pkg. a /indicator sss lull iatget
HV POWER SUPPLIES
non & auto. tracking Input II
5v 60 c. new.
CATALOG
6.3 K a
t
,5 Amp. 20K Ry, I3Amps; 35KV
In stock for immed del Entire »). 6 nk 3' k
ON YOUR
1.5 Amp. 261.5
'0'.1A 1211
/V 5 800MA:
4
10'
Ideal
for
infrared
tracker,
drone
tracker.
FEMME»
IRK k et 2
Amr, I
. 'I. k e 1.8 Amp.
missile tracker R & D

3Quinc

• CLASSIFIED ADVERTISING

HERMETIC SEALING
GLASS/CERAMIC TO METAL
CONNECTORS •HEADERS
CUSTOM SEALS
IC FLAT PACKS •RELAY BASE
FEED THRU TERMINALS
TESTING SERVICES
Hermetic Sealing Since 1959

DETORONICS Corporation
10660 E. Rush, S. El Monte.CA. 91733
:213) 579-7130 —TWX 910 587-3436

ad EMPLOYMENT
'RI OPPORTUNITIES
Send New Ads to:
Electronics
Class. Adv. Dept.
P.O. Box 900, N.Y., N.Y. 10020

POSITIONS % A t
Positions

NT

Available -Electrical

&

Eke-

tronic Eng's. Over 1000 US client co's
pay our fees for selected technical referrals. Est. 1959. Send resume with pres.
sal. Atomic Personnel, Inc., Box L, 1518
Walnut St Phila., Pa 19102.
EMPLOYMENT SERVICES
Gro‘i th Positions, $14-30,000. Fees Paid.
Nationwide. Longberry of Pittsburgh.
Suite 962-G, Two Gateway Center, Pittsburgh. Pa. 15222.

Q. Whom do Icontact or call to renew my classified ad or make
corrections?

HARD-TO-FIND PRECISION TOOLS
Lists rOre than 2000 nee s—pliers,
tweezers, wire strippers, vacuum systems,
relay tools, optical equipment, tool kits
and cases. Also includes ten pages of
useful "Tool Tips" to aid in tool selection.

CIRCLE 954 ON READER SERVICE CARD

FREE ALARM CATALOG
Full One of professional burglar and
fire alarm systems and supplies. 96
pages. 450 items. Off the shelf delivery,
quantity prices.

mountain west alarm
4215 n. 16th st., phoenix, az. 85016

A. Write Electronics, Class. Adv.
Dept.,
or call:
or
Give full company
name, size
ad, &date or dates
it scheduled to appear.

P.O. Box 900, NY, NY
10020
(212) 997-6585
6586.
of
is

111111111111111

Sangamo makes
recorders with
enough channels
for space science
and enough economy
for hospital labs.

470

If you need 48 channels of data, we build the only IRIG all-band tape recorder
on the market—the Sabre IV.
If you are in the life sciences and need an efficient economical recorder for less
than $5,000, you can buy a Sangamo/Tandberg TIR model that does almost
everything a $16,000 recorder can do. And it's no bigger than a breadbox.
Between the two extremes are the Sabre Ill, the all-band 7 and 14 channel
portable, featuring laboratory quality, and the Sabre V, the most advanced
portable 28 or 32 channel recorder/reproducer available.
That's awide range of capabilities. An even wider range of prices. The one thing
that never varies is the quality. Sangamo recorders do the best job on every job.
Including yours.
For details write: Sangamo Electric Company, Data Systems, P.O. Box 3347,
Springfield, Illinois 62714, or call (217) 544-6411/Telex 406-421.
Sales and Service Representatives World Wide.

SANGAMO RECORDERS
Circle 197 on reader service card

THE INNOVATORS IN TAPE INSTRUMENTATION

MONO-GLASS...
AJEWEL
OF ACAPACITOR
LEAD

END SLUGS

GLASS SLEEVE

CHIP CAPACITOR

U.S. Capacitor Corp. has done something elegant for high volume capacitor users ...MONO-GLASS.
This glass encapsulated monolithic
ceramic capacitor offers something
special: for the Design Engineer
looking for cost reduction and dependability; for the purchasing agent
looking for low price with fast delivery; for the incoming Q.C. inspector
who is looking for reliability.

DURABILITY:
Our hermetically sealed, glass-tometal construction offers these advantages: solderless internal contacts
that won't reflow in your wavesoldering process; no glass fracturing
during lead forming—stress is transferred to the end slugs rather than
the glass sleeve.

HIGH VOLUME. LOW PRICE
USCC's production capability for
chip capacitors is second to none.
MONO-GLASS is produced by a
simple assembly technique. Combine
these two and you get the best possible delivery for high quantity requirements, at abudget price.

AUTOMATIC INSERTION:

WIDE SELECTION:

If you use it, you know the substantial savings in time and cost.
MONO-GLASS is designed for automatic insertion with the same
equipment used for diodes and resistors. Reel packed and ready for
your machines.

Four case sizes are available ...
.200 x 100; .250 x .100; .300 x
.150 and .400 x.150. The 50 and
100 WVDC units offer up to .01
mfd in COG dielectric, to .18 in
X7R and up to 1.0 mfd in the Y5V
dielectric.

uscc

RELIABILITY:

is the proven leader in stateof-the-art, demonstrated on N.A.S.A.
life support and guidance systems.
Commercial as well as military aerospace applications benefit from the
high reliability features of our products—the best available.
MONO-GLASS is our lowest priced
ceramic axial lead capacitor, offering
a new quality capability for communications, navigation and guidance, computer business machines
or anywhere that high volume, low
price is required.
Write or call for an evaluation sample, more technical data or applications help for your special requirements. Remember, USCC-Centralab.

USCC/Centralab
Electronics Division •Globe-Union. Inc

2151 North Lincoln Street • Burbank, California 91504
(213) 843-4222 • TVVX: 910-498-2222
198

Circle 198 on reader service card
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M.D.

Doctor ... teacher .... friend to
millions on four continents—
this floating hospital is a
symbol of America's concern
for the world's disadvantaged.

Stephen R. Weiss, Manager
[212] 997-2044

FJ Eberle. Manager 212-997-2557
EQUIPMENT (Used or Surplus New)
American Used Computer Corp.
Deteronics Corp.
P. Fishman Co., Inc.
Jensen Tools and Aliehs
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Sale
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SIEMENS

1

I
-.011à•

-AMU

1

Seizure of Nominal Value Deviations
considering previous events

What caused the anomaly? Which
variable quantities are effected?
How long does the nominal value
deviation last? What eliminated it
eventually? — Questions, needing
answers to make an exact fault analysis possible. OSCILLOSTORE helps
you to answer such questions. Because OSCILLOSTORE can monitore
all continuous processes which can
be represented through electrical
signals up to 10 kHz. OSCILLOSTORE
simultaneously registers, depending
on task, up to 32 measurement
values for milliseconds or minutes.

OSCILLOSTORE reacts as soon as
the monitored measurement value
exceedes its limits: A connected
recording device is switches on to
record the delayed measurement
value — a few undisturbed periods,
then the process of the entire disturbed measurement value and finally the reccurrence of the nominal
value.
Would you like to know more about
OSCILLOSTORE?Where this modular
system has been applied successfully
in electrical power stations or processing systems?

Please write to:
Siemens Aktiengesellschaft,
ZVW 133,
7500 Karlsruhe 21,
Postfach 21 1080.
in USA to:
Siemens Corporation,
186 Wood Avenue South, Iselin,
New Jersey 08830
in Canada to:
Siemens Canada Limited,
7300 Trans-Canada-Highway,
Point Claire 730, Quebec

with the OSCILLOSTORE by Siemens
Circle 201

on reader service card
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1942-1943 BUYER'S GUIDE for the

(Parts, Accessories and Materials)

Tinnerman Stove & Range Co., Speed
Nut Div., 2042 Fulton Rd., Cleveland,
Chlo

INDUSTRIAL PICKUPS
Brush Development Co., 3311 Perkins Ave.,
Cleveland. Ohio

Oils

Plastics

Insulating Oils
Cities Service Oil Companies, 60 Wall
St., New York. N. Y.
General Electric Co., Schenectady, N. Y.
Harris Oil (7.)., A. W.. 326 S. Water St.,
Providence. R. I.
Houghton & Co., E. F., Third, American &
Somerset Sts., Philadelphia, Pa.
Kehew-Bradley Co., 43 Purchase St.. Boston, Mass.
National Refining Co., Hanna Bldg., Cleveland, Ohio
Pure Oil Co., :15 E. Wacker Drive, Chicago, Ill.
Robinson & Son Co., Wen. C., Caroline
& Dock Sts., Baltimore, Md,
Sinclair Refining Co., 630 Fifth Ave., New
York. X. Y.
Socony Vacuum 011 Co., 26 Broadway,
New York. N. Y.
Standard Oil Co. (Indiana), 910 S. Michigan Ave., Chicago. Ill.
Sun Oil (10., 1608 Walnut St., Philadelphia,
Pa.
Swan-Finch
Oil
Corp..
30
Rockefeller
Plaza, New York, N. Y.
Texas Co., 135 E. 42d St., New York,
N. Y.
Tide Water Associated Oil Co., 17 Battery
Pl., New York, N. Y.
Waverly Oil Works Co., 54th St. & A. V.
R.R., Pittsburgh. Pa.
Westinghouse Electric & Mfg. Co., East
Pittsburgh. Pa.

Ovens
CRYSTAL

OVENS

Burnett, Wm. W. L., 4814 Idaho St., San
Diego. Cal.
Graybar Electric Co., Lexington Ave. at
43e1 St., New York, N. Y. (Sole Distributors for ‘Vestern Electric Co.,
New York, N. Y.)
Meissner Mfg. Co., Mt. Carmel, Ill.
l'remier Crystal
Laboratories, Inc., 63
Park Row, New York, N. Y.
Western Electric Co.—see Graybar Electric Co.

Photocells
see Tubes

Photo tubes
Tub—
Pickups
PHONOGRAPH PICKUPS
.%stattic Corp., 830 Market St., 'Youngstown, Ohio. (See page 146.)
Audak Co., 500 Fifth Ave., New 'fork,
N. Y.
(See page 184.)
Brush
Development ('o.,
3311
Perkins
Ave., Cleveland, Ohio
Decca Records, Inc., 50 W. 57th St., New
York. N. Y.
Electrical
Research
Products,
Inc.,
76
Varick St., New York, N. Y.
Fairchild Aviation Corp., 88-06 Van Wyck
Blvd., Jamaica, N. Y.
Gabel Mfg. Co., John, 1200 W. Lake St.,
Chicago, Ill.
Garrard Sales Corp., 296 Broadway, New
York, N. Y.
Meck Industries, John, 1313 W. Randolph
St., Chicago, Ill.
Miller Corp., Wm., 362 W. Colorado St.,
Pasadena, Cal.
Pacent Engineering Corp., 79
Madison
Ave., New York, N. Y.
Presto Recording Corp., 242 W. 55th St,
New York. N. Y.
''roctor Co., B. A., 2 W. 45th St., New
York, N. Y.
7A Mfg. t'o., Camden, N. J.
ere Bros., 225 W. Huron St., Chicago,
el Apparatus Co., 150 W. 46th
'ew York, N. Y.
.1. Electric Co., Racine, Wis.

St.,

rAlt. INSTRUMENT PICKUPS
'dustries, Inc., 3120 Monroe St.,
o, Ohio
155 Columbus Ave., Boston,

D-14

BRANDING OF PLASTICS
Rogen
Bros.,
2003
Chicago, 111.

S.

Michigan

Ave.,

MANUFACTURERS of PLASTICS
American Cyanamid Co., Plastics Div., 30
Rockefeller Plaza. New York, N. Y.
American Phenolic Corp., 1830 S. 54th
Ave., Chicago, Ill.
(See page 107.)
Bakelite Corp., 30 E. 42d St., New York,
N. V.
(See page 26.)
Carbide & Carbon Chemicals Corp., 30 E.
42d St., Nel,v York, N. Y.
Catalin Corp., 1 Park Ave., New York,
N. Y.
Celanese
Celluloid
Corp.,
180 Madison
.tve., New Vork.
(See page 125.)
Continental-Diamond Fibre Co., 13 Chapel
St., Newark, Del.
du l'ont de Nemours & Co., E. I., 626
Schuyler Ave., Arlington, N. J.
Durez Plastics & Chemicals, Inc., 1922
Walck Rd., North Tonawanda, N. Y.
Durite Plastics, Div. Stokes & Smith Co.,
5010 Summerdale Ave., Philadelphia,
Pa.
Fiberloid Corp., Indian Orchard, Mass.
General Electric Co.,
Plastic
Dept.,
1
Plastics Ave., Pittsfield, Mass.
(See
page 129.)
Keasbey & Mattison CO., Butler Ave.,
Ambler, Pa.
Makalot Corp., 262 Washington St., Boston, Mass.
Monsanto Chemical
Co., Plastics
Div.,
Springfield, Mass.
Plaskon Co., 2112 Sylvan Ave., Toledo,
Ohio
Reilly Tar & Chemical Corp., Merehants
Bank Bldg., Indianapolis, Ind.
Syntintne Corp., Oaks, Pa.
(See page 17.)
Tennessee
Eastman
Corp.,
Kingsport,
Tenn.
Westinghouse Electric & Mfg. Co., East
Pittsburgh, l'a.
MOLDERS of PLASTICS
Accurate Molding Corp., 116 Nassau St.,
Brooklyn, N. Y.
Alden Products Co., 117 Main St., Brockton, Mass.
American Insulator Corp., New Freedom,
Pa.
American Phenolic Corp.. 1830 S. 54th
Ave.. Chicago. III.
(See Page 107.)
Auburn Button Works, Inc., 48 Canoga
St., Auburn, N. Y.
Bakelite Corp., 30 E. 42d St., New York,
N. Y.
Boonton Molding Co., Boonton, N. J.
Brach Mfg. Corp., L. S., 55 Dickerson St.,
Newark, N. J.
Breeze Corps., 24 S. Sixth St., Newark,
N. J.
Chicago Molded Products Corp., 1020 N.
Kolmar Ave., Chicago, Ill.
Cincinnati Moulding Co., 2037 Florence
Ave., Cincinnati, Ohio
Cleveland Plastics, Inc., 12910 Taft Ave,
Cleveland, Ohio
Colt's Patent Fire Arms Mfg. Co., Plastics
Div., Ilartford, Conn.
Consolidated Molded Products Corp., 409
Cherry St., Scranton, Pa.
Continental-Diamond Fibre Co., 13 Chapel
St., Newark, Del.
Cutler-Hammer, Inc., 1401 W. St. Paul
Ave., Milwaukee, Wis.
Davies Molding t'o., Harry, 1428 N. Wells
St.. Chicago, Ill.
Dayton Insulating Molding Co., 418 E.
First St., Dayton, Ohio
Diemolding Corp., Rasbach St., Cetnastota,
N. Y.
Emeloid Co., 291 Laurel Ave., Arlington.
N. J.
(See mgt. 158.)
Erie Resistor Corp., 614 W. 12th St., Erie,
Pa.
Franklin Fibre-hamitex Corp.,
12th
&
French Sts., Wilmington, Del.
Franklin Mfg. Corp.. A. W., 175 Varick
St., New York. N. Y.
Garfield Mfg. Co.. Garfield, N. J.
Gemloid Corp., 79-10 Albion Ave., Elmhurst. N. Y.
General Electric Co., Plastics Dept., 1
Plastics Awe., Pittsfield, Mass.
(See
page 129a
Imperial Molded Products Corp., 2925 W.
Harrison St., Chicago, Ill.
Insulation Manufacturers Corp., 565 W.
Washington Blvd., Chicago, Ill,

Insulation Mfg. Co., 11 New York Ave.,
Brooklyn, N. Y.
Insulation Products Co., Richland St. &
Annon Way, Pittsburgh, Pa.
Insuline Corp. of America, 30-30 Northern Blvd., Long Island City, N. Y.
Johns-Manville, 22 E. 40th St., New York,
N. Y.
Keasby & Mattison
Ca.,
Butler Ave.,
Ambler, l'a.
Keystone Specialty Co.. 1372% Cove Ave.,
Cleveland, Ohio
Kuhn & Jacob Moulding & Tool Co., 1200
Southard St., Trenton, N. J.
Kurz-Kasch Co., 1415 S. Broadway, Dayton, Ohio
Mack Molding Co., Wayne, N. J.
Mica Insulator Co., 200 Varick St., New
York N. Y.
Molded Insulation Co., 335 E. Price St.,
Philadelphia, Pa.
Monowatt Electric Corp.. 570 Lexington
Ave., New York. N. Y.
Niagara
Insul-Bake Specialty Co., 483
Delaware Ave., Albany, N. Y.
Northern
Industrial
Chemical
Co.,
11
Elkins St., Boston, Mass.
Norton Laboratories, 1025 Mill St., Lockport, N. Y.
Oris Mfg. t'o., Thomaston, Conn.
I'lastic
Molding
Corp.,
Sandy
Hook.
Conn,
Recto Molded Products. Appleton St. &
B. & O. R. It., Cincinnati, Ohio
Remler Co., 2101 Bryant St., San Francisco, Cal.
Reynolds Spring Co., Molded Plastics Div.,
Reynolds Bldg., Jackson. Mich.
Rogan Brothers, 2001 S. Michigan Ave..
Chicago, Ill.
Royal Moulding Co..
69 Gordon
Ave..
Providence, R. I.
Siemon Co., State St. & Baum Blvd..
diridgeport, Conn.
Specialty Insulation Mfg. Co., Church St..
Hoosick Falls, N. Y.
Stokes Rubber Co., Jos., Taylor & Webster Sts., Trenton, N. J.
Taylor Fibre Co., Norristown, l'a.,
(See
Page 174.)
Tech-Art Plastics Co., 41-01 36th Ave.,
Long Island City. N. Y.
Terkelsen Machine Co.. 326 A St.. Boston,
Mass.
Tingstol Corp., 1461 W. Grand Ave., Chicago, Ill.
'Universal Molding Co., 16th & Vermont
Sts., San Francisco, Cal.
Waterbury Button Co., 835 S. Main St..
Waterbury, Conn.
Watertown Mfg. Co., 3 Porter St., Watertown, Conn.
Westinghouse Electric & Mfg. Co., East
l'ittsburgh, Pa.
Wheeling Stamping Co., Wheeling, W. Va.
PLASTICS BRANDINGS
Rogan Bros., 2003 S. Michigan Ave., Chicago, Ill.
(See Page 1 12 •

Plugs
TERMINAL PLUGS
see also Jack.
Alden
Products
117
M ain
St.,
Brockton, lia ,...
American Phenolic Corp.. 1830 S. 54th
Ave., Chicago, Ill.
American
Radio
Hardware
CO.,
476
Broadway, New York, N. Y.
Audio Development Co.,
1033 W. Van
Buren St., Chicago. III.
Birnbach Radio Co., 145 Hudson St., New
York, N. Y.
Bud Radio, lite, 2118 E. 55th St., Cleveland, Ohio
Cannon Electric Development Co., 3209
11 untboldt
St.,
Los
.1 ngeles,
Cal.
(See page 110.)
cinch Mfg. Corp., 2335 W. Van Buren
St., Chicago, Ill.
Cinema Engineering Co.. 1508 S. Verdugo Ave., Burbank, Cal.
Eby. Inc., Hugh H., 4700 Stenton Ave.,
Philadelphia, Pa.
Electro Motive Mfg. Co.. S. Park & John
Sts., Willimantic, Conn.
Federal Screw Products Co.. 26 S. Jefferson St.. Chicago, Ill.
Franklin Mfg. Corp., A. W.. 175 Varick
St., New York, N. Y.
(leurrai Electric Co.. Plastics Dept., 1
Plastics Ave., Pittsfield. Mass,
General Radio Co., 30 State St., Cambridge, Mass.
Insuline Corp. of America. 30-30 Northern Blvd.. Long Island City, N. Y.
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Workhorse Spectrum Analyzer...

100Hz to 25MHz
The new Nelson Ross Model 236 is a multi-purpose, easy to use, workhorse Spectrum
Analyzer with outstanding performance features and an exceptionally low price of $3275.

a Preset 0-25MHz quick-look scan and 0-10MHz adjustable scan widths
• 100Hz resolution, automatic and adjustable modes
• —105 dbm (1.25 i,V) sensitivity
•- •60 db dynamic range for IM and Harmonic Distortion
analysis
• Self-checking: Crystal frequency marker combs at
1MHz and 100KHz intervals. Absolute level reference

4__

41edell

Numerous other versatile NR Spectrum Analyzers are available
from sub-audio through microwave, 0.5Hz to 6.5GHz; complete
free standing analyzers with interchangeable plug-ins, or just the
plug-in analyzers for your TEK and HP scopes.
Call or write to the "Specialists"; complete specifications are
yours for the asking; or, circle the reader service number.

eeldie

•

r

e

SLI

nelson •ross
electronics
A DIVISION OF POLARAD ELECTRONICS CORP.

5Delaware Drive, Lake Success, N.Y. 11040
516-328-1100 • TWX: 510-223-0414

Our miniature PUSHBUTTON switches have
a"snap-action". They handle higher currents,
perform better and last longer than most
conventional pushbutton switches. There are
many types to choose from
to fit your applications.
Compare ours with competition before you buy —
you'll be glad you did!
Call (617) 685-4371 for
samples, technical information and prices.
ALCO ELECTRONIC PRODUCTS, INC.
1551 Osgood St., No. Andover, Mass. 01845

Circle 203 on reader service card
Our subminiature TOGGLE SWITCHES are
different ...and better! This is because of
the high degree of engineering expertise
which went into their design. We offer many
ALCO Exclusive Features
IYITA
at no hidden or additional
SERIES
costs.
Call us now to see what we
4 mean. Our number is
(617) 685-4371. Ask for a
free sample, technical info
and cost savings!
ALCO ELECTRONIC PRODUCTS, INC.
1551 Osgood St., No. Andover,.Mass. 01845

202

Circle 116 on reader service card

oH3111V15C131V

ALCOSUVITCW

Circle 202 on reader service card

Easy Access
At Newest Plant Site
In Rochester, New York
The Outer Loop Industrial Park is right next to a
freeway system that connects you with the New York
State Thruway and the World. Expressways also
lead you straight to the profitable Rochester market.
Neighboring companies know the benefits of this
fine location on Rochester's west side. Some of them
are Eastman Kodak, Bendix Corporation, 3M Company, General Motors, and Ragu Foods.
Railroad service is available on-site and an airport
served by three major airlines is minutes away via
the freeways. The Port of Rochester, a few miles to
the north, has deep water accommodation for oceangoing vessels.
For more information, contact Robert J. Hall,
Director of Area Development, Rochester Gas
and Electric Corporation, 89 East Avenue,
Rochester, New York 14649 or call (716)
546-2700, ext. 2466.
We know more about sites in our nine-county
area than just about anyone else. Contact us for
information on available facilities from 10,000 to
800,000 square feet.
lee.Z
ROCHESTER GAS AND ELECTRIC
89 EAST AVENUE

ROCHESTER

N r

'4649 • 546 2700

Circle 204 on reader service card
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READER SERVICE
For additional information on products advertised, new products
or new literature, use the adjacent business reply cards.

Complete
entire
Please print or type.

O.

card.

ELECTRONICS

June 13, 1974

card expires August 27, 1974

NAME

Circle the number on the
Reader Service postcard
that corresponds to the
number at the bottom of the
advertisement, new product
item, or new literature in
which you are interested.
To aid the manufacturer in
filling your request, please
check the appropriate industry classification box.
Postage is prepaid in U.S.
Correct amount of postage
must be affixed for all mailings from outside the U.S.
All inquiries from outside
the U.S. that cannot reach
Electronics before the expiration dates noted on the
Reader Service postcard
must be mailed directly to
the manufacturer. The manufacturer assumes all responsibilities for responding to inquiries.
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STREET
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ZIP
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a E Computer & Related Equip.
b El Communications Equip. & Systems
c E Navigation, Guidance or Control Systems
d E Aerospace, Underseas Ground Support

f
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g El Industrial Controls & Equip.
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I D Independent R&D Organizations
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Fill in the subscription
card adjoining this card.
Electronics will bill you at
the address indicated on
the card.
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Electronics Reprint Service
If the cards below have already been used, you may obtain the
needed information by writing directly to the manufacturer, or by
sending your name and address, plus the Reader Service number,
to Electronics Reader Service Department.

Box 2530, Clinton,

Iowa 52732.

Bulk reprints of editorial matter can be
ordered from current or past issues. The
minimum quantity is 500 copies. Prices
quoted on request: call 609-448-1700
Ext. 5494, or write to address below.
Bringing Sight to the Blind
8 pages $2.00
Key no. R-408

Affix
Postage here

Logic's New Design Tools
16 pages $3.00
Key R-406
U.S. Market Report
28 pages $2.00
Key R-404
European Market Report 1974
24 pages $2.00
Key R-402
Japan Market Report 1974
18 pages $2.00
Key R-400
The Pervasiveness of Electronics
Complete issue 284 pages $2.00
Key no. R-328

Electronics

The Optical Spectrum
$2.00 Key no. R-326

P.O. Box No. 2530

Semiconductor Memory Systems
16 pages $3.00 Key no. R-324

Clinton, Iowa 52732

New Electronic Displays
10 pages $2.00
Key no. R-322
Planar Interconnection Techniques
13 pages $3.00
Key no. R-320
Automotive Electronics
16 pages $3.00
Key no. R-318
Hybrid Circuit Technology
16 pages $3.00
Key no. R-316
Leadless, Pluggable IC Packages
Reduce Costs
7 pages $2.00
Key no. R-312
Affix
Postage here

Penetration Color Tubes are Enhancing
Information Displays
6 pages $2.00
Key no. R-310
Program for Transition from Non Linear
to Linear Transistor Model
6 pages $2.00 Key no. R-308
Charge Coupling Improves Its Image
8 pages $2.00
Key no. R-306
Electromagnetic Spectrum Chart
Key no. R-213
$2 00

Electronics
P.O. Box No. 2530
Clinton, Iowa 52732

Electromagnetic Spectrum Report
16 pages plus Wall Chart $4.00
Key no. R-211
Active Filters
96 pages $4.00

Key no. R-032

Circuit Designer's Casebook
162 pages S6.00
Key no. R-031
To order reprints or for further information, please write to:
Electronics Reprint Department
P.O. Box 669
Hightstown, N.J. 03520
Only orders with cash, check, or money
order will be accepted. No invoicing will
be done.
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3WIRE SYNCHRO TO
LINEAR D.C. CONVERTER

A.C. LINE REGULATION
A new method has been developed which allows
us to provide a low distortion highly regulated
AC waveform without using tuned circuits or
solid state active filters of any kind.

ACCURACY 1/
2%

The result is a frequency independent AC output
regulated to 0.1% for line and load with greater
than 20% line variations over a wide temperature
range.

10
8

=MAC 1422-1

6

Provides a linear conversion of
›`_;
a synchro angle to a DC Voltage

Features:

4

+2

SYNCURO ANGLE
180

135

90

• 0.1% total line and load regulation

DEGREES

-45

+45

90

135

180

2

With better

4

CL
FD
0

Specifications

than
/ % accuracy
2
1

6

• Independent of

20% frequency fluctuation

• 1watt output
• Extremely small size
• Isolation between input and output

10

Specifications: Model MLR 1476-1

Accuracy: -±-1% over temperature range
Input: 11.8V, 400 HZ line to line 3wire synchro voltage
Output Impedance: less than 10 Ohms
Input Impedance: 10K minimum line to line

AC Line Voltage: 26V +20% @ 400Hz +20%
Output: 26V +1% for set point
Load: 0to 40ma
Total Regulation: +0.1%

Reference: 26V +10% 400HZ (Unit can be altered to
accommodate 115V if available at no extra cost)

Distortion: 0.5% maximum rms
Temperature Range: —55°C to +125°C

Operating temp. range: —25°C to +85°C
Storage temp. range: —55°C to +100°C

Size: 2.0" x1.8" x0.5"

DC power: +-15V +1% @ 75ma (approx.)
Case material: High permeability Nickel Alloy

Other units are available at different poNer and voltage levels as well
as wider temperature ranges. Information will be furnished
upon request.

Weight: 6 Ozs. Size: 3.6" x2.5" x0.6"

4 QUADRANT MAGNETIC

SOLID STATE SINE-COSINE
SYNCHRO CONVERTER NON VARIANT

ANALOG MULTIPLIER
DC x DC =DC OUTPUT
Product Accuracy is
„_1/2 %
/ of all theoretical
product output readings
over Full Temperature
Range of -55°C to
+125 -C.

This new encapsulated circuit converts a3wire synchro input to a
pair of dc outputs proportional to the sine and cosine of the
synchro angle independent of a-c line fluctuations.
• Complete solid state construction.
• Operates over awide temperature range.

Maximum Output
Error for Either

• Independent of reference line fluctuations.
• Conversion accuracy — 6minutes.

X = 0, Y = 10V
Y = 0, X = 10V
X = 0, Y =

• Reference and synchro inputs isolated from ground.

#MCM 1478-1

Specifications Model DMD /508 -2
Accuracy: Overall conversion accuracy 6minutes. Absolute value of
sine and cosine outputs accurate to +30MV

Specifications Include:

Temperature Range:
Operating —40°C to +85°C
Storage
—55°C to +125°C

Transfer Equation: E

would be ±
-2 MV over
Entire Temperature
Range.

XY/10

X&YInput Signal Ranges: 0to +10V pE ak
Maximum Static and Dynamic Product Error: 1/2% of point or
2MV, whichever is greater, over entire temperature range

Synchro Input: 90V RMS -±-5%LL 400Hz -4-5%
DC Power: +15V DC -±-10% @ 50MA

Input Impedance: X

Reference: 115VRMS -±5% 400Hz +5%

Full Scale Output: +10V peak

Output: 10V DC full scale output on either channel @ 5ma load

Minimum Load for Full Scale Output: 2000 ohms

Temperature coefficient of accuracy:
+15 seconds/ °C avg. on conversion accuracy
MV/ °C on absolute output voltages

10K, Y -10K

Output Impedance: Less than 10 ohms
Bandwidth: 1000Hz
DC Power: ±15V, unless otherwise required, at 20ma

Size: 2.0" x1.5" x2.5"
Units are available with wider temperature ranges and 11.8V LL, 26V
reference synchro inputs. Information will be supplied upon request.

Size: 1.3" x1.8" x0.5"
Output is short circuit protected

Circle 901

on reader service card

There is No Substitute for Reliability

GENERAL MAGNETICS •INC
135 Bloomfield Ave., Bloomfield, New Jersey 07003

- Tel. (201) 743-2700

ugh

Photo -Darlingtons
Clairex makes exactly what you need
When you need high sensitivity at extremely
low illumination levels, use Clairex PhotoDarlingtons. As a matter of fact. Clairex
can offer you the right solution to any of
your "light - problems because Clairex specializes in all opto-electronic components—

Photo-Darlingtons ... Photo-Transistors ...
Photo -Conductors ... Opto-Isolators
We make them all!
Call (914) 664-6602 or write Clairex"
560 South Third Avenue, Mount Vernon,
New York, 10550.

CLAIREX ELECTRONICS
A DIVISION Of

CLAIREX CORPORATION

Circle 90-2 on. reader service c-ára— •
ma.

Weld.

