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FOR ENGINEERS AND ENGINEERING MANAGERS

In Britain and on the Continent
electronics is changing the form
of technology in basic industry.
Moire fringes, thyristors, and
fluorescence are being used
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along with CAD software and
ICs. The need for electronic
innovations is challenging the
skills of European designers.
For details see report on p. 24.




Two key reasons why the HP 18
is the fastest real-time scope, 250

Exclusive HP
CRT Deflection System

Exclusive HP
IC Amplifiers

...today’s performance champ!

Here is today’s undisputed leader in
scope performance: DC to 250 MHz
bandwidth, 10 mV sensitivity, less
than 1.5 ns risetime, 4 cm/ns writing
speed and 11 compatible plug-ins.

Here are some of the tasks per-
formed by this new, DC-to-VHF real-
time window—display intermittent
pulse trains with nanosecond rise-
time, capture fast transients, take a
look at amplitude-modulated car-
riers ahead of a detector.

This is a big jump in real-time
waveform displays. HP’'s technical
leadership, covering a wide area of
disciplines, has made it possible. An
in-house IC capability has produced
monolithic transistor arrays for
the vertical amplifier—key factor in
achieving good transient response
with 250 MHz bandwidth and high-
fidelity reproduction of waveforms.

Use of micro-circuitry also has re-
duced the number of high frequency
calibration adjustments —to only two
for the vertical amplifier, instead of
typically up to 30 or 40.

HP’s step-ahead CRT technology
produced a unique CRT to display
fast signals. It utilizes two transmis-
sion lines for the vertical deflection
system. They provide distributed de-
flection of the electron beam, giving
the CRT a cutoff frequency well be-
yond 500 MHz. Other features of this
exclusive CRT are a low deflection
factor, high brightness and fast writ-
ing speed.

Because the vertical deflection
system of this CRT is directly acces-
sible to the vertical plug-in, the 183A
mainframe can accept any of the 180
series plug-ins—to make it a true,
general-purpose scope. Since the
183A is not mainframe limited you
can take advantage of HP innovations
in higher frequency plug-ins as they
become available.
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This is the year of the big change
for the oscilloscope industry. You'll
be making a buying decision that you
will have to live with for some time to
come. It stands to reason that the
step-ahead thinking exemplified in
the HP 250 MHz scope also exists in
all HP scopes. If you are not now con-
vinced Hewlett-Packard is best, try
a side-by-side comparison with any
other scope. Call your HP field en-
gineer to arrange a comparison.

The HP 183 is only one of a family
of high performance scopes—includ-
ing sampling and storage. Write,
Hewlett-Packard, Palo Alto, Califor-
nia 94304. Europe: 1217 Meyrin-
Geneva, Switzerland. Price, HP 183A
with 250 MHz plug-ins: $3150.

HEWLETT @ PACKARD

OSCILLOSCOPE SYSTEMS
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Suppose you wanted an Automatic RLG Bridge

that could measure up to 2 M@ resistance, bility; 120-Hz and 1-kHz test frequencies;

2000 H inductance, and 0.2 F capacitance, 5-terminal connections to preserve a basic
plus equivalent series resistance and leak- 0.1% accuracy; a built-in 0 to 3-V bias or
age current. A bridge with 5-digit resolution external bias to 600 V; optional remote

for reactance and resistive readouts, auto- programmability and data output.

matic decimal point and units of measure-
ment; a 20-measurements-per-second capa-  And prices that start at $4,215. (in U.S.A.)

Where could you possibly find such a bridge?

CsRs CsD LsRs
120Hz TkHz 120Hz TkHr 12 OHz 1kH2

| |
[

1683 Automatic RLC Briggeby GENERAL RADIO

West Concord, Mass. 01781 Tel: (617) 369-4400 Europe: Postfach 124, CH 8034 Zurich, Switzerland ‘
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SYSTRON-DONNER CORPORATION

151-1 PROGRAMMABLE
PULSE GENERATOR

If your new Datapulse 150 series pulse

generator doesn’t pay for itself in 90 days,

(%]

we'll take it back.

If your pulse generator just sits on your work bench and you
reach over now and then to turn a knob or two—the Series
150 is not for you.

But, if you're like everybody else, your pulse generator is part
of some test set-up. You perform several different tests and
you repeat them several times. You can’t afford anything else.

HERE’S WHY'! ;

Rep Rate to 50 MHz—Delay and Duration from 10 nanosec-
onds to 10 milliseconds—Pulse Amplitude to =10 volts with
top and baseline anywhere from + to —10 volts—Transitions
take less than 5 nanoseconds.

The Model 151 sets all parameters with one punch of a button.
You pocket all the dollars you used to spend for manual set-up
time.

The Model 152 does the same thing—and transition times are
variable out to 10 microseconds.

The Model 153 sets all parameters from digital input informa-
tion if you already have a semi-automatic or automatic system.

The Model 154 adds variable transitions again.

Optional automatic sequencing and/or parallel manual con-
trol round out the picture to give you a choice of 16 different
units. Let one of them pay for itself in your test set-up. After
that, the time saved is pure profit.

Prices start as low as $1,000.

For more information, address Datapulse Division, Systron-
Donner Corporation, 10150 W. Jefferson Blvd., Culver City,
California 90230. Phone 213-836-6100 or TWX 910-340-6766.

DATAPULSE
BivisioN

SYSTRON DONNER
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Raytheon’s RAY 111 T7L,

shown here in wafer form,

is in full volume production.



Starring RAY Il
and a cast of 28

Raytheon’s RAY Il

T’L is now in

volume production.
With 28 separate
functions, it's the market’s
fastest saturated logic.

RG3180 Dual 4-Input NAND Expander

RG3200 Expandable Single 8-Input NAND Gate

RG3240 Dual 4-Input NAND Gate

RG3260 Single 8-Input NAND Gate

RG3220 Quadruple 2-Input NAND Gate

RG3320 Triple 3-Input NAND Gate

RG3420 Dual 4-Input NAND Gate, Split Outputs

RG3430 Single 8-Input NAND Gate, Split Outputs

RG3210 Expandable 2-wide, 4-Input AOI Gate

RG3230 4-Wide 2-2-3-3 Input AOI Expander

RG3250 Expandable 4-Wide, 2-2-2-3 Input AOI| Gate

RG3270 2-Wide, 4-Input AOI Expander

RG3300 Expandable 3-Wide, 3-Input AOI Gate

RG3310 Dual 2-Wide, 2-Input AOI Gate, One Side
Expandable

RG3440 2-Wide 2-Input AOI Gate, Split Outputs
RG3450 4-Wide 2-2-3-4 Input AOI Gate

RG3380 Hex Inverter

RG3390 Dual 4-Input AND Gate, Split Outputs
RG3400 Quad 2-Input AND Gate

RG3410 Quad 2-Input NOR Gate

RF3200 AND-Input JK Flip Flop

RF3210 OR-Input JK Flip Flop

RF3120 Dual JK Flip Flop (Separate Clocks)
RF3130 Dual JK Flip Flop (Common Clock)
RF3220 Triple Flip Flop, Sep. Neg. Edge Clocks
RF3230 60 MHz Dual-D Flip Flop

RF3240 Triple Flip Flop, Com. Pos. Edge Clock
RF3250 5 Channel Selector Flip Flop

Catch the main feature

This third-generation T°L is designed for new sockets needing
higher logic speeds, or for upgrading existing systems.
Either way you pay no design penalties.

At all temperatures it's nearly twice as fast (with 5
nanosecond gate delays, 9 ns flip flops) as 54H/74H,

SUHL Il and RAY II. But it takes no more power. Still only
22 mW per gate from a 5 volt supply.

And RAY lIl is function-compatible with all second-
generation logic, pin-compatible with most. It gives

you improved noise immunity, plus input clamping diodes.
All types come in hermetic or plastic DIP’s,

or in flatpacks, and operate from —55° to +125°C.
(Also available from 0° to +75°C.)
Send for our comprehensive data book,
\(“RAY 11" with logic diagrams
R “ characteristics, test data
and application notes
the ideas and produces them.
Raytheon Semiconductor,
(415) 968-9211.
INFORMATION RETRIEVAL NUMBER 4

We wrote the script

and schematics, electrical
/ on the whole line.
All from the company that gets
Mountain View, California.

See it now at
your neighborhood
Raytheon distributor

Alabama

Huntsville
Cramer/Hunfsville, Inc.
(205) 536-4493

Arizona
Phoenix

Avnet

(602) 272-6821

California

Culver City

Avnet

(213) 836-7200
Inglewood

Liberty Electronics
(213) 776-6252
Los Angeles
Kierulff Electronics
(213) 685-5511
Mountain View
Avnet

(415) 961-7700
Mountain View
Elmar Electronics
(415) 961-3611
Palo Alto

Kierulff Electronics
(415) 968-6292
San Carlos
Intermark Electronics
(415) 961-5222
San Diego

Avnet

(714) 279-1550
Colorado
Denver

Avnet

(303) 623-6255
Connecticut
North Haven

Cramer Electronics
(203) 239-5641

Florida

Fort Lauderdale
Cramer/Florida, Inc.
(305) 566-7511

Fort Lauderdale
Hallmark of

Ft. Lauderdale
(305) 563-3271
Orlando

Hallmark
Electronics Corp.
(305) 855-4020
Palm Beach Gardens

Industrial Electronics Assoc.

(305) 848-8686

Georgia

Atlanta
Cramer/Atlanta, Inc.
(404) 451-5421

Illinois

Rosemont

Hallmark Electronics
(312) 299-6602
Schiller Park
Pace/Avnet

(312) 678-6310

Kansas

Prairie Village

Avnet

(913) 362-3250
Maryland

Baltimore
Cramer/Baltimore, Inc.
(301) 354-0100
Baltimore

Radio Electric Service
Company of Baltimore
(301) 823-0070
Rockville

Cramer/Washington, Inc.

(301) 424-2700
Rockville

Pioneer Washington
Electronics

(301) 427-3300
Silver Springs
Radio Electric
Service Company
(301) 588-5140

Massachusetts
Burlington
Avnet

(617) 272-3060
Newton

Cramer Electronics
(617) 969-7700

Michigan
Detroit

Avnet

(313) 538-1000
Minnesota
Bloomington
Cramer Electronics
(612) 881-8678
Minneapolis
Avnet

(612) 920-5866
Missouri

St. Louis

Hallmark Electronics
(314) 521-3800

New Jersey

Jersey City

KRS Electronics, Inc.
(201) 435-3600
Pennsauken

Cramer Pennsylvania
(215) 923-5950

New Mexico
Albuquerque
Avnet

(505) 265-7926
Albuquerque
Century Electronics
(505) 265-7837

New York

Baldwin, L.I.
Hamilton Electro Sales
(516) 223-8000

East Syracuse
Cramer/Eastern, Inc.
(315) 437-6671
Elmhurst
Cramer/Esco, Inc.
(212) 478-4000

Great Neck, L.1.
Time Electronics Sales
(516) 487-0100

South Rochester
Cramer/Rochester
(716) 275-0300
Westbury, L.1.

Avnet

(516) 333-5800

North Carolina
Raleigh
Cramer/Raleigh, Inc.
(919) 876-2371

Ohio

Cincinnati
Cramer/Tri-States, Inc.
(513) 771-6441
Cleveland

W. M. Pattison

Supply Co.
(216) 441-3000
Pennsylvania
Hatboro

Avnet

(215) 052-6900
Pittsburgh

Cameradio Company
(412) 391-4000

Texas

Dallas

Avnet/Contact Electronics
(214) 638-2850

Utah

Salt Lake City
Cramer [Hyer
(801) 487-3681

Washington
Seattle

Avnet

(206) 623-8824
Seattle

Kierulff Electronics
(206) 763-1550

Wisconsin
Milwaukee

Hallmark Electronics
(414) 476-1270

Canada
Montreal

Avnet Electronics
of Canada, Ltd.
(514) 381-9127
Ottawa

Wackid Radio & Television
Labs, Lid.

(613) 728-1821
Toronto

Avnet Electronics
of Canada, Ltd.
(416) 789-1838



New USCC Ceramolithic chips put
more capamtance
in smaller sizes

USCC has found the way to increase capacitance values in every monolithic chip
size. Reliable values to solve hybrid circuit design problems with. It's our exclu-
sive Ceramolithic® construction. Starting with the smallest chip, only .050" x.050"
x.040", you'll discover new, important maximum capacitance values in all 18 con-
figurations. For complete information, phone or write USCC or contact your local
USCC sales representative.

Ceramolithic® Chip Capacitor Specifications: Capacitance range: 10 pF to 3.3 Mfd.
Voltage ratings: 50, 100 and 200 WVdc. Dielectrics: W and NPO. Temperature
range: —55°C to 125°C. End terminations: noble metal and special combinations.
Meets applicable requirements of MIL-C-11015 and MIL-C-39014.

To know chip capacitors is to use them

New, 36-page guide and checklist tells what to
look for in choosing monolithic chip capacitors.
USCC has compiled the most comprehensive
“how to" manual ever published on practical
considerations for selecting and using mono-
lithic chip capacitors. Featured are all impor-
tant criteria needed by engineers and engineer-
ing designers to specify the proper chip capaci-
tor for every application. For your free copy,
write to the USCC Engineering Department.

USCC

U.S. Capacitor Corporation, 2151 No. Lincoin St., Burbank, Calif. 91504, Phone: (213) 843-4222. TWX: 910-498-2222.
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Need high stability and low noise
in trimming your circuitry?

The CTS Answer Man offers two
new Cermet Rectilinear Trimmers

e

CTS Series 190 and 195 trimmers give you what you need: high
stability and low noise. Settability is unusually easy—better than +.025%.
Noise is very low—on the average, +0.5%. Moreover, there’s
maximum stability in resistance after setting—no matter how severe
the environment. Choice of 3 terminal configurations in each series.
Price? Delivery? Highly satisfactory.

The CTS Answer Man is your man at CTS. He's more than a salesman—
he’ll quarterback your product requirement through the multi-resources of CTS.
At his fingertips: broad production facilities, the latest technologies,
plus 10 years of Cermet product experience. You can bet he’ll come up with an answer
every bit as good as our trimmers.

Trimmers. Potentiometers. Selector switches. Crystal products. Thick-film hybrid circuits. Cermet
resistor modules. Loudspeakers. CTS makes them all in 10 U.S. and 8 foreign plants. And the
CTS Answer Man stands ready to fit them to your application. To learn more, write:

CTS corroration

Trimmers shown actual size Elkhart, Indiana




The Malco reputation wasn’t built on dating and MALCO/MATES. However, it does more than supply

marriage counseling. But it was built on broad you with the highest-quality and quick delivery of
product lines of precision mating, interconnecting parts and equipment you need. It was designed to
techniques with virtually unlimited tooled parts for bring your organization and the Malco people
superior circuit distribution regardless of your together in a mutually satisfying relationship. You’ll
electronic packaging application. be surprised how much easier our sales and engi-
This unique system has been named — neering staff can make your job. Consult us today.

The entire MALCO/MATE family will be at the NEPCON Show—Booth 4209:
AUTO/MATES (Automatically Applied) PLATE/MATES (Hi Reliability, Logic MOD-MATES (Modular Interconnection

Crimp Type Wire Connectors Distribution Plate Connectors) Designs)
Tabons® (flat blade receptacles) Fork and Blade Interconnection Modu- Con
Pinons (pin receptacles) Systems Dip Mate
Wrapons (wrapost receptacles— Wasp®
for .045” or .025” square or .030” Mini-Wasp®
X080 Fof 0aaC X 050° CARD/MATES (Plate Type and . l
Jectanguiar wrapiails) Standard P.C. Edge Connectors)
‘Rlngs & Spades Gardos
Pr"gﬁg Circult Hardware Card Receptacles MALCO
Wraposts RACK/MATES (Accessory Rack and MALCO MFG. COMPANY INC

Panel Products)
Rack & Panel I/0 Connectors
Flat Cable Connectors
Power Buss Strips &
Jumper Clips
Card Guide Systems

5160 W.ROOSEVELT RD.
CHICAGO, ILLINOI8 80660
PHONE (312) 287-8700

Your

Mati lems.
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Amperex Electro-Optics Capability
extends far beyond the
Plumbicon"TV Camera Tube... ™

1

Sl
o'sbecomea

1leading supplier of

Instrument Cathode Ray Tubes!

In addition to the well-known line of
Plumbicon TV Camera Tubes, the electro-
optics capability of Amperex is reflected
in its position of leadership in instrument
cathode ray tubes. The type range is broad
and includes mono-accelerator tubes, post-
deflection accelerator tubes and high fre-
quency tubes. There are also monitor,
flying spot scanner and projection tubes.

*Reg. T.M. of N.V. Philips’ of Holland

The so-called “medium priced” CRT’s are

especially noteworthy in terms of value:

M they are precision made

M the rectangular types give the best ratio
of usable to actual screen area

M their electrical and physical axes
coincide

W some have built-in, high-contrast, edge-
lighted graticules covering the entire
scanned area

Mthey have remarkably high vertical and
horizontal sensitivities, typically 4 V/cm
Y" and 16 V/cm ‘X’ for an anode voltage
of 10 kV and a gun voltage of 1500 V

M they are capable of oscilloscope deflec-
tion system bandwidths up to 50 MHz

Mand they can be had in various phos-
phors to meet specific applications

To obtain further information or to discuss
your individual requirements on Amperex
CRT’s, contact us by mail or phone:
Electro-Optical Devices Division, Amperex
Electronic Corporation, Slatersville, Rhode
Island 02876. Telephone: 401-762-3800.

Amperex

TOMORROW'S THINKING IN TODAY'S PRODUCTS

A NORTH AMERICAN PHILIPS COMPANY




Zero-In On

3A To 20A Economy
With Rugged, New
Silicon Power
Complements!

The most spec for the least money!

That’s the big story in back of these 20 new 3, 5, 8, 12
and 20 A silicon power transistors . . . spec’d to give you the
option of choosing the exact current-gain level you need for
a variety of industrial designs without having to “specialize.”

They handle power up to 200 W . . . and they’re com-
plementary!

That means you can design circuit-simplified audio/servo
amplifiers with no need for output transformers and asso-
ciated labor of installation. And, in de-coupled pulse genera-
tors, the series can provide both positive and negative pulse
outputs when used as PNP/NPN pairs.

The 2N5867-86, 60-80 V family gives you your choice of
capability vs. price, too — because it has gain spec’d at 3
points within each individual current category. The 12 A,
2N5879-82 group, for example, furnishes minimum beta of
35 at 2 A and 5 at 12 A plus a complete gain range of 20-100
at 6 A. Two saturation voltages characteristics (Vi & Vgg)
are given at 7 and 12 A, too, providing a broad picture of
high efficiency operation in your design . . . and ensuring more
“usable power” even up to junction temperatures of 200°C!

Motorola’s exclusive EpiBase* fabrication process fur-
thers inherent economy by furnishing more low-cost ways to
replace germanium types while maintaining long-term reli-
ability and stability in the most demanding applications.

Set your sights on the 2N5867-86 series for relay and
solenoid drivers, inverters, converters, and audio/servo
amplifiers . . . Box 20912, Phoenix, Arizona 85036 — get all
the silicon power you need for the exact price you want to
pay — today !

Rise &
Type Ic Po hre VCE(sat) Fall | PRICE, 100-UP
. (Cont) | W @ lc @lc Time
PNP NPN A (min/range) v us PNP | NPN
2N5867 | 2N5869 35 @ 0.3A 1@ 2A 1.35 {$1.25
2N5868 | ONS870 | 3 | 8712 go-@%&@ 1.5A | 2 % 3A $1.75 s1.60
NS871 | 2N5873 35 @ 0.5A 1@ 4A 1.60 | 1.40
2N5872 | 2N5874 | 5 100 | 20-100 @ 2.5A | 2 @ 5A 185 | 1.75
5@ 5A -
2N5875 | 2N5877 35@ 1A 1@ 5A 245 | 1.70
2N5876 | 2N5878 8 150 | 20-100 @ 4A | 3 % 8A 1.0 2,48% 2.00
il 5@ 8A @
: - Ic (max)
2N5879 | 2N5881 35 @ 2A 1@7A [—>5 1 3701 270
2N5880 | 2N5882 | 12 160 | 20-100 @ 6A | 4 @ 12A 4.20 | 3.00
: 5@ 12A ‘ ,
2N5883 | 2N5885 35 @ 3A 1@ 15A 4.0 | 3.75
2N5884 | 2N5886 | 20 200 520@102% /@ 10A | 4 @ 20A 450 | 4.25

“Trademark of Motorola Inc.

Silicon Power Transistors

@ MOTOROLA
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eres a quick plug
- for micro-systems.

The A-MP Chevron Shaped Connector plugs in, plugs out and interchanges
to give you connection flexibility in your most mini-micro applications.

This connector has contacts on straight centers of .050”. Or staggered centers
of .025”. Because of their special design, the contacts are
very tolerant of misalignment and very redundant in their connection.

The receptacle contacts have an outside diameter of .030”. Inside there
are two spiral springs that redundantly grasp every pin.

The connector housings are dimensionally identical for both pin and

receptacle contacts. (A foresight for versatility’s sake.) They are available with
contoured edges that correspond to the staggered pattern of the contacts.

Which means you can fit the housings together and maintain even contact spacings.

For application versatility, the connectors can be mounted for either
perpendicular or parallel card mating in addition to the standard in-line
card-to-card applications. There's also a version for ribbon cable that opens
many cable-to-card or cable-to-cable possibilities, or for transmission cable to
match 75 ohm impedance.

That’s our plug for micro-systems. But it's not all you'll need to know about it.
For more information on the A-MP Chevron Connector write:

Industrial Division,

AMP Incorporated, Harrisburg, Pa. 17105.

AMP

INCORPORATED

ACTUAL SIZE



New! MULTI-COMP’ Assemblies...

UP TO 28 FILM RESISTORS : « « « INSIDE o
9,

UP TO 10 CERAMIC CAPACITORS e INSIDE40

UP TO 4 TANTALUM CAPACITORS

+ « COMPATIBLE WITH
IC PACKAGES.
PIN SPACING FITS
STANDARD 100-MIL GRID.

UP TO 4 PULSE TRANSFORMERS

UP TO 8 DELAY LINE TAPS

M A
NETWORK COMBINATIONS OF THE ABOVE . . . = . « « INSIDE ¥

Now get multiple components
in dual in-line packages!

@ Single package form for your wiring boards. ® Improve appearance of circuit boards—Everything
@ Compatible with automatic insertion equipment. lines up neatly, compactly.
® High packaging density. ® Fully molded for protection against moisture and
® Facilitate purchasing, inspection, storage, installation humidity.

—Fewer parts to handle. ® Ideal for use in data and signal processing systems
® Easier board layout. where repetitive patterns exist.

45.0130

SPRAGUE

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS THE MARK OF RELIABILITY

‘Sprague’ and '@ are of the S Electric Co.

Write for Engineering Bulletin 22,500 to Technical Literature
Service, Sprague Electric Company, 347 Marshall Street,
North Adams, Massachusetts 01247.
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For further information on meet-
ings, use Information Retrieval Card.

July 14-16

International Electromagnetic
Compatibility Symposium (Ana-
heim, Calif.) Sponsor: IEEE. Jim
Senn, Lectro Magnetics, Inc.,
6056 W. Jefferson Blvd., Los An-
geles, Calif. 90016.

CIRCLE NO. 451

July 21-23

Conference on Nuclear & Space
Radiation Effects (San Diego,
Calif.) Sponsor: IEEE. Richard
Thatcher, Battelle Memorial Inst.,
505 King Ave., Columbus, Ohio
43201.

CIRCLE NO. 452

AUGUST 1970 B
S M T WT F S

-

3 4 5 6 7 8

9 10 11 12 13 14 15

16 17 18 19 20 21 22
23 24 25 26 27 28 29

==

Aug. 25-28

Western Electronic Show & Con-

vention (WESCON), Los An-

geles). Sponsors: IEEE, WEMA.

WESCON Office, 3600 Wilshire

Blvd., Los Angeles, Calif. 90005.
CIRCLE NO. 454

Aug. 30-Sept. 2

Electronic Materials Technical
Conference (New York City).
Sponsor: AIME. A Reisman, IBM
Corp., P.0O. Box 218, Yorktown
Heights, N.Y. 10598.

CIRCLE NO. 453
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Simpson’s ﬁﬂﬂf‘P roof

I All Ranges Protected except for 10 Amp, 1 kV,
and 5 kV ranges. Even takes line voltage on the
Rx1 range without damage!

[ Button Pops Out to Indicate Overload. Lets oper-
ator know instantly that an overload is present.
Does not require massive overloads to activate.

[l Cannot be re-set While Overload Is Present. The
260-5P’s protective circuits are truly defeat-proof.

[ New Shock-Proof Taut Band Movement cannot
develop error-causing friction from rough treat-
ment. Self-shielding, too.

GOOF-PROOF 260-5P VOM
Complete with test leads and

$ (o]e)
operator’s manual s Ll o e g 7

GET ““OFF THE SHELF” DELIVERY
FROM YOUR LOCAL
ELECTRONIC DISTRIBUTOR.

INSTRUMENTS THAT STAY ACCURATE

g

SIMPSON ELECTRIC COMPANY
5200 W. Kinzie Street, Chicago, Illinois 60644 e Phone (312) 379-1121
EXPORT DEPT.: 400 W. Madison Street, Chicago, Illinois 60606. Cable Simelco

IN CANADA: Bach-Simpson Ltd., London, Ontario
IN INDIA: Ruttonsha-Simpson Private Ltd.

International House, Bombay-Agra Road, Vikhroli, Bombay
INFORMATION RETRIEVAL NUMBER 12
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A quotation from Line Add these values together
Electric includes lots of and you get all-round
values that add to the total savings on your relay
savings possible. purchases. Not to mention
c the headaches you can avoid.

Won’t you check us out
and see how much better
you can do at Line? Send for
= free copy of our new 1970
catalogue containing all the
most frequently used indus-

| trial type |
- relays. We
For instance: CWR Y guarantee |
O Line makes on-time you’ll learn
deliveries to meet your something
production line schedules. to your
O Line offers excellent advantage.
engineering help free. In a hurry, call (201)
O Line maintains the highest 887-8200 and ask for Relay
manufacturing standards in Sales Manager. We like to
the industry do business by phone.
SINGER

LINE ELECTRIC CO.
Line Electric Company, U. S. Highway 287, Parsippany, N. J. 07054 201/887-8200

INFORMATION RETRIEVAL NUMBER 13
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Leave my power supply system alone!
You can get your own in only 9 days from Acopian.

““I tried struggling through that old
power supply system catalog. It was
like a jigsaw puzzle, hunting for the
pieces | needed for my new power
system. There had to be a better way.
“Then | remembered the Acopian
hotline. | called it. | told them the
DC voltages and currents | wanted.
Discussed panel size. Meters.
Switches. And other accessories.
““They gave me a firm price. Right
on the phone. It was a lot less than
| expected. | had our buyer phone
in the P.O. And Acopian designed,

built, tested and shipped it in nine
days. Completely wired.

““So go order your own Acopian
power system . . . It's easy!”’

HOW TO ORDER
ACOPIAN POWER SYSTEMS

= Call Acopian collect

= Tell us the outputs and accesso-
ries you need

= Get a firm price

= Shipment of completely wired
system will be made in 9 days.

For immediate service, call the
Acopian hotline: (215) 258-5441.
For literature, write Acopian Corp.,
Easton, Pa. 18042. And remember,
Acopian also offers 82,000 different
DC power modules, every one
shipped with this tag . . .

THIS POWER sypp, y WAS
SHIPPED wiTy

&P 055

Aeopian




If you're converting synchro/
resolver data to digital format,
you need both speed and accu-
racy to keep pace with today’s data
explosion. Only one converter meets
both these requirements without com-
promise. And for under $4K. . . . North
Atlantic’s Model 545/100.
The solid-state Model 545/100 converts both
resolver and synchro data with 0.01° accu-
racy and resolution. And continuously digitizes
input angle data at 20,000° per second in the face
of real-life noise, harmonics and quadrature levels.
BCD output is available at the rear connector. Con-
version can be stopped by a data freeze command.
If multiplexed signals are your bag, acquisition
time is less than 30 ms.
Options? Other models offer many options,
including 0.001° resolution with 10 arc-sec-
ond accuracy; data frequencies from 60Hz
to 2.4kHz, binary output, small size.
No matter what your conversion prob-
lem, if you require ultra-fast, ultra-
accurate tracking, contact your
North Atlantic sales engineering
representative today. He'll show
you a better angle.

OUR
ANGLE:
High Speed
Accurate and
Automatic Angle
Position Indicators

WHAT’S
YOUR
ANGLE?

INORTH ATLAINTIC
industries, inc.
200 TERMINAL DRIVE, PLAINVIEW, NEW YORK 11803

® cable: noatlantic / twx: 510-221-1879 / phone: (516) 681-8600

INFORMATION RETRIEVAL NUMBER 15
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WIN BIG

Deal you a

FULL HOUSE
of capability

ADJUSTMENT
POTENTIOMETERS

PRECISION
POTENTIOMETERS

PANEL
CONTROLS

MICROCIRCUITS

a%”

RELAYS

Take a card. Send for any or all of
these brand new 1970 brochures
from Bourns.

Deal yourself a winning hand. Send for any or all of these winning
combinations. There is no obligation. No sales engineer will call.

Adjustment Potentiometers
and Panel Controls

l:l Precision Potentiometers

Name i

Company e o L - iBdg. SRS N ST

Street Ce 1k,

City i ERER ) |, - (] I T | |« TS S T

Please print clearly for fast, sure delivery!

Deal yourself a winning hand. Send for any or all of these winning
combinations. There is no obligation. No sales engineer will call.

Adjustment Potentiometers
and Panel Controls

[:I Precision Potentiometers

Name

Company Mail St

Street

City

Please print clearly for fast, sure delivery!

Zip

Deal yourself a winning hand. Send for any or all of these winning
combinations. There is no obligation. No sales engineer will call.

[]

D Precision Potentiometers

Adjustment Potentiometers
and Panel Controls

Name___

Company___ Bldg.._ Mail St.

Street

City

Please print clearly for fast, sure delivery!

Zip




STAND PAT

POSTAGE
WILL BE PAID
BY
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POSTAGE
WILL BE PAID
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POSTAGE
WILL BE PAID
BY
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NO POSTAGE
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UNITED STATES

BUSINESS REPLY CARD
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Every Hand s
A Winner!

ADJUSTMENT POTENTIOMETERS:
Widest selection on market: smallest,
most reliable; complete lines of cer-
met, wirewound and carbon; more
models on DESC’s QPL than any

other manufacturer.

PANEL CONTROLS: A new sensa-
tion; complete line of single-turn po-
tentiometers with cermet resistance

elements for top performance.

PRECISION POTENTIOMETERS:
Widest selection of standards in the
industry; outstanding custom capa-
bility; versatile new line of single-
turns — the B-LINETM.

MICROCIRCUITS: Thick film hybrid
circuits—R, R-C, ladder and active

circuits.

RELAYS: Outstanding line of sub-
miniatures; smallest 2 amp units on
market; 1 amp Trimpack PC models

with lowest profiles in industry.



The hybrid circuit:

if you don’t like what we make,
we’ll make what you like.

We’re not proud.

We’vedesigned many different stand-
ard hybrid microelectronic modules in
what we think is the optimum package
type for each one.

But, if they don’t suit your system,
we’ll gladly change the package or the
circuit to suit your needs.

Our off-the-shelf line spans the spec-
trum from digital to video. It includes
a video amplifier, memory and clock
drivers and translators, gated high-
power drivers and a 30-MHz IF am-
plifier.

All of them are our own design and
if they meet your needs, we are both
ahead of the game.

If they don’t, that’s where our experi-
ence and advanced hybrid techniques
come into play. We can translate your
design into a hybrid microelectronic
module quickly, easily, and economi-
cally, because we don’t have to waste
time getting familiar with the problems.

Show us your system requirements.
We'll come up with the right hybrid cir-
cuit to fill the bill.

That way we’ll have a circuit we
both like.

For more information, see your local
representative. Sylvania Electronic
Components, Hybrid Microelectronics,
Waltham, Mass. (617) 893-9200, ext.

“SYLVANIA

GENERAL TELEPHONE & ELECTRONICS

INFORMATION RETRIEVAL NUMBER 16



OP AMP GAME

There's a new name in the game for the best low-
cost general-purpose IC op amp. Sprague 2139.
Available now.

Plug the new Sprague 2139 into sockets where
you've had the 1539, 741, 101 or the 709. Improved
performance! Available now!

The Sprague 2139 comes in 8-lead TO-5 (TO-78)
cans, and in chip form for building hybrids. Available
now. And it's coming soon in plastic DIP.

Get the facts on the Sprague 2139, the new

THE SPRAGUE 2139

34 V/,us @ 100 gain
20 nV/(Hz) 1/2
+ 0.2 nA/°C
20 V p-p @ 20 kHz

FAST SLEW RATE

LOW NOISE

VERY LOW TEMP. DRIFT

HIGH COMMON-MODE REJ. RATIO

standard for price/performance factor. Write for
Engineering Bulletin 27108 to Technical Lliterature
Service, Sprague Electric Co. 347 ‘Marshall Street,
North Adams, Mass. Or Circle the reader service
number below.

SPRAGUE 2137

SPRAGUE ELECTRIC CO., SEMICONDUCTOR DIV., WORCESTER, MASS. 01606 (617) 853-5000

ALA. Huntsville, no charge call operator WX4000 ARIZ. Phoenix (602) 279-5435 CALIF. Burlingame 5415) 347-7701 Los Angeles.

13) 391-0611 San Diego (714) 278-7640 COLO. Denver (303) 756-
261-2551 DC. Washmgton (202) 244-6006 FLA. Orlando (305) 831-3636 ILL. Schiller Park (312) 678-2262 IND. Indiana }JO“S (317
253-4247 MASS. Newton (617)969-2520 North Adams (413) 664-4411 MICH. Jackson 2517;787 -3934 MINN. Minneapolis (61

Bell Tel (213) 870-0161, Gen. Tel., (2

MO. St. Ann (314) 291-2500 N.J. Cherry Hill 609) 667 4444/(215) 467-5252 Wayne (201
N.Y. Melville (516) 549-4141 Syracuse (315) 4.
Dayton (513) 223- 9187 Cincinnati,

Seattle (206) 632-7761.

696-8200 N.
Winston-Salem (919) 722-5151 OHIO Chagrin Falls (21
no charge call operator, Enterprise 3-8805 TEX. Richardson (214) 235- 12 6 WASH.

611 CONN. Trumbull (203

SPRAGUE

)335 7734
.M. Albuquerque 505)2 -1579

247-6488 THE MARK OF RELIABILITY

155-0132
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Europe may be trailing the U. S.
in basic electronic design, but it
can still give Americans lessons
in applications. Probably nowhere
is this more apparent than in
industrial process control.

From simple digital readouts to
complete computer control of proc-
esses, European manufacturers are
automating at a rapid pace. Their
goal: complete automation of all
major industries by the year 2000.
Page 24
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Consisting of over 65 individual
modules, the Modupac series of
analog-to-digital and digital-to-ana-
log signal conditioning circuits
makes new breakthroughs in per-
formance, miniaturization and
price.

The a/d converters offer capaci-
ties of 8 to 15 bits at costs from
$180 to $2400.

Besides multiplying types, the
d/a converters include complement-
ing designs for all the a/d con-
verters.

Page 111

THE ISSUE

When good op-amp reliability is
not enough—when you need ultra-
high reliability—special summing
circuits can be the answer. A re-
dundant amplifier (RAMP) connec-
tion of several op amps can con-
tinue to operate satisfactorily, even
after one or more of the amplifiers
fails.

But exactly how much is the re-
liability increased ? And what about
interconnections? Author William
H. Huber shows how a designer
can conveniently compare, in a
quantitative way, the reliability of
a given RAMP with its nonredun-
dant counterpart.

Page 70
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AUTO-PO

1 VOM SPEEDS

TESTING

You've probably imagined the convenience and time-
saving you'd enjoy if you could just clip one of

the V-O-M leads to ground or to the chassis, and
have your meter always read upscale regardless of
the polarity of any other terminal you touched.

No need to imagine it any more . . . you can see it and
try it right now at your Triplett distributor. Called the
Triplett Model 602, it's probably the most convenient
V-O-M ever built. Its convenience goes well beyond
the auto-polarity feature, though . . . to AC and DC
measurements from 10 mV to 1000 V in 8 ranges at

11 megohms DC and 10 megohms AC input resistance
...ACand DC from 0.02 to 1000 mA in 4 ranges . . .
resistances from 0.2 ohms to 1000 megohms in é ranges.
And with an accuracy of 3% on voltage measurements,
and a rugged suspension-type meter movement,

the Model 602 has what it takes to make your job easier.

This great new V-O-M is only $100 suggested USA
user net. For more information, or for a free, no-obligation
demonstration, call your local Triplett distributor or your

Triplett sales representative. Triplett Corporation,
Bluffton, Ohio 45817.

mTRIPLETT

The World’s most complete line of V-O-M’s . . .
choose the one that's just right for you.

-y

AUTO
[POLARITY,
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+
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A
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1. Auto Polarity . . . convenient and time-saving; creates
memory and suppressed scale.
2. High sensitivity (.3V AC and DC) at constant 11 megohms

input resistance.

3. Simplified scale with only 2 arcs for 24 AC/DC ranges.
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IEEE chief sees industry

facing tough pull in 70s

Because of a change in national
priorities, “it’s going to take a lot
more hard work to succeed in the
70s than it did in the 60s, for both
companies and individuals,” Dr.
John V. N. Granger, president of
the IEEE, told delegates to the In-
ternational Microwave Symposium.

In a keynote address to the
symposium in Newport Beach,
Calif., Granger said that national
priorities had shifted from the
aerospace and military efforts of
the 60s to such goals as:

m Stopping the war in Asia.

m Slowing inflation.

m Improving the quality of ur-
ban life.

® “Saving” the environment.

® “Providing new opportunities
for the poor.

That, in a nutshell, Granger said,
is why there is a slump in the
electronics industry at present.

The IEEE president said he had
no doubts that electronics technol-
ogy had a major role to play in
meeting these goals, but he added
that he wasn’t at all sure that the
industry, as presently constituted,
was set up to do the job. Present
methods of management and fi-
nancing, for example, may not be
“relevant” to the social and eco-
nomic problems of the 70s, he said.

Noting that the phenomenal
growth of the electronics industry
in the 60s took place under massive
Government support, Granger said
companies could not count on ever
seeing its like again. For example,
he said, NASA was spending over
$10-million a day on the programs
that took the country from the
first space flight of Alan B. Shep-
ard Jr. in 1961 to the moon land-
ing in 1969.

Those days are over, Granger
said. Defense Dept. spending is
down 249% in the last year, he
noted. And factory output is down
109% in the last nine months. Few-

ELECcTRONIC DESIGN 12, June 7, 1970

er new military aircraft will be
purchased this year than in any
vear since 1939, he went on. And
forecasts predict a 25% dro