






















































































































































































































































































































































































Glenair’s

TAG Ring,*

in less than one
year, has become
the standard

of the industry
for solving
problems
involving common
terminating and
grounding of
individually
shielded wires.

“Patents Pending

Call, write or wire today
for free brochure on
the easy assembly
and convenient
serviceability

of shielded wire
terminations.

GLENAIR, INC.
1211 Air Way, Glendale, California 91201
Telephone 247-6000 (213] - TWX: 910-497-2066
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NEW LITERATURE

IC hardware

A new catalog describes a com-
plete line of sockets, carriers, con-
tactors and breadboards for inte-
grated circuits, MSI and LSI
devices, transistors, relays and op-
erational amplifiers. Profusely illus-
trated with photographs and di-
mensional drawings, the catalog
covers the full range of components
offered for various devices. Barnes
Corp.

CIRCLE NO. 366

Production aerosols

Industrial aerosol products are
covered in a 12-page catalog fea-
turing anti-rust compounds, cut-
ting oils, industrial points, mold
releases, varnish removers, die mak-
ers layout inks and a variety of
other specialty products. The cata-
log has been designed to give ade-
quate application data. It is scored,
punched and slotted for easy inser-
tion into permanent binders. Percy
Harms Corp.

CIRCLE NO. 367

Stainless steel data

Properties of stainless steel ma-
chined parts, most frequently used
as economical, corrosion resistant
materials in high temperature ap-
plications, are described in-a new
technical bulletin. Data are provid-
ed on the physical, electrical,
mechanical, machining and welding
properties as well as heat treat-
ment, heat resistance, drawing and
stamping performance. A table
gives the corrosion resistance to
various gases, acids, alkalis, salts,
metals and glass. Design considera-
tion for high temperature appli-
cations, as well as finished toler-
ances and size availability are also
listed. Kawecki Berylco Industries
Inc.

CIRCLE NO. 368

TIME DELAY

ALL
SOLID
STATE

The only solid state cylindrical axial lead timing
device! Designed for military and industrial use,
the Model 437 finds application wherever low
cost, long life and small size are required.

Operating as a DC Delay On Pull In unit, it is
directly connected to a load or inserted in
series with a relay coil ... assures an accurate,
fixed time delay . .. selections range from 25 ms.
to 300 sec....operates on any voltage from
24 V to 120 VDC without selection...with a
full 2 amp output. Now a complete TDR is
created for approximately 12 the price of cur-
rently available comparable units.

APPLICATIONS — relay race problems, automation
circuits, solenoid valve sequencing, motor con-
trollers or protection, delaying high voltage, auto-
matic filling, dispensing or processing, computers,
navigation and guidance systems, instruments and
controls,fuzing and arming, communications equip-
ment, welding, photographic sequences, injection
molding, transmitter and X-Ray warm up.

Write for Bulletin T211

Artisan Electronics

5 Eastmans Road, Parsippany, N. J. 07054
(201) 887-7100

tlectronic Timing Devices/Relays and Solenoids
Control & Terminal Equipment

INFORMATION RETRIEVAL NUMBER 79

P/C Reed Relas

Coto’s
New
Miniature
Series 1000

® Especially designed for P/C board applications

® Pin spacing 1” x .150” centers

® Stock voltages 6, 12, 24, 32 and 48 volts

® Form A contacts, up to 6 poles, ratings 10 watts

© Form C contacts, up to 4 poles, ratings 3 watts

® Form A mercury-wetted, up to 6 poles, ratings 28 watts
® Electrostatic and/or magnetic shields

Special voltages and resistances available, with
multiple windings for flip-flop, memory and
crosspoint selection applications.

COTO-COIL. COMPANY, INC.

54 Pavilion Avenue, Providence, R. |. 02905
Tel: (401) 941-3355
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MAGNETICS, INC
Box I
Butler, Pa. 16001

Small metal parts

Specifiers and users of small, thin
metal parts will be interested in a
new, six-page folder which de-
seribes small metal parts produced
by a process similar to that used
in manufacturing printed circuit
boards. The photoetching process
eliminates expensive tooling since
only photographic artwork of the
desired part is required and costs
less than $300 to set up. An etched
sample is included with the bro-
chure. Magnetics Inc.

CIRCLE NO. 369

Rack-and-panel connectors
New 28-page guide describes a
wide range of low cost rack-and-
panel connectors. These rectangu-
lar, miniature, modular, and appli-
ance connectors range in size from
2 to 140 contacts, with current rat-
ings of 5 to 20 amperes. An illus-
trated connector index, shows the
basic characteristics of each con-
nector, and expedites their immedi-
ate identification. Elco Corp.
CIRCLE NO. 370

Filters and delay lines

Delay lines, L-C filters and pas-
sive laboratory instruments are de-
tailed in an eight-page technical
bulletin. A wide variety of stock
and custom devices are available.
Allen Avionies, Inc.

CIRCLE NO. 371

IC catalog

A 1969 IC short-form catalog is
now available. The 24-page catalog
contains reference data for op
amps, voltage regulators, commu-
nication circuits, MOS memories,
analog switches, logic elements, and
TTL circuits. National Semicon-
ductor Corp.

CIRCLE NO. 372
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Boxer fans speak softly,
but carry away loads of hot air.

(They're durable, efficient, versatile and immediately
available.)

Durable.

Ball bearing models withstand high
temperature for long periods of time, due to a
patented extra-large lube reservoir. Sleeve
type Grand Prix (pat. pending) bearings run
cool and reliably, offering exceptional life at
low cost. Rugged metal frame won't crack
under stress like plastic.

Efficient.
Five-bladed aerodynamic impeller delivers
maximum flow against high back pressures.

Versatile.

Standard modular size fits almost anywhere,
flips to reverse airflow, has seven useful
accessories.

Available.
In stock at your nearest distributor.

@m IMC Magnetics Corp., New Hampshire Division
Route 16B, Rochester, N.H.03867.
Tel: (603) 332-5300
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Electronic Design

ELECTRONIC DESIGN’S function is:

m To aid progress in the electronics
manufacturing industry by promoting
good design.

m To give the electronic design engi-
neer concepts and ideas that make his
job easier and more productive.

m To provide a central source of timely
electronics information.

® To promote two-way communication
between manufacturer and engineer.

Want a subscription? ELECTRONIC DE-
SIGN is sent free to qualified engineers
and engineering managers doing de-
sign work, supervising design or set-
ting standards in the United States
and Western Europe. For a free sub-
scription, use the postfree application
form inside the back cover. If none is
included, write to us direct for an ap-
plication form.

If you do not qualify, you may take
out a paid subscription for $25 a year
in the U.S.A., $35 a year elsewhere.
Single copies are $1.50 each.

If you change your address, send us an
old mailing label and your new ad-
dress; there is .generally a prepaid
postecard for this inside the back cover.
You will have to requalify to continue
receiving ELECTRONIC DESIGN free.

The accuracy policy of ELECTRONIC
DESIGN is:

® To make reasonable efforts to ensure
the accuracy of editorial matter.

® To publish prompt corrections when-
ever inaccuracies are brought to our
attention. Corrections appear at the
end of the Letters column.

m To refuse any advertisement deemed
to be misleading or fraudulent.

Microfilm copies are available of
complete volumes of ELECTRONIC DE-
SIGN at $19.00 per volume, beginning
with Volume 9, 1961. Work is now
in process to complete the microfilm
edition of Volumes 1-8. Reprints of
individual articles may be obtained
for $2.00 each, prepaid ($.50 for
each additional copy of the same
article) no matter how long the
article. For further details and to
place orders, contact the Customer
Services Department, University Mi-
crofilms, 300 North Zeeb Road, Ann
Arbor, Michigan 48106; telephone
(313) 761-4700.

Want to contact us? If you have any
comments or wish to submit a manu-
seript or article outline, address your
correspondence to:

Howard Bierman, Editor,
ELECTRONIC DESIGN,
850 Third Avenue,
New York, N.Y. 10022,
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Design Data from

TEMPERATURE INDICATORS /CONTROLLERS

Viliiiics THERMISTOR. A complete line of rugged, low cost, remote sens-

: 'r'mpgmm ing temperature indicators and controllers for a
= INDICATORS variety of applications is offered by The VirTis
s | Company. Use of thermistors in these instru-
ments overcomes the limitations of thermo-
couples, bimetallic or gas expansion thermom-
eters. Calibration in both °C and °F. Length
of cable between probe and instrument is not
critical and recalibration is not necessary due to
change in probe length. Both portable indicators
and %J_anel indicators are available. Catalog Sec-
tion T.

The VirTis Company, Inc.

Gardiner, New York 12525
Telephone: 914-255-5000 1 74

NEW COAXIAL SWITCHES AND MATRICES

This new colorful 12 page catalog is the most
complete and technically helpful of its kind. Cable
system noise reduction is covered in detail along
with how to establish the best system for your ap-
plication. Matrices are available with multiple
inputs and outputs, with numerous paths through
the matrix available simultaneously. Using the
same mode of construction, single pole multi-
throw, or multi-pole multi-throw coax, twinax and
triax relays are available.

Trompeter Electronics, Inc.
8936 C he A
ChatswortI(:Tg:I?fo?ni;egilg 11 1 7 5
R SR SR (R A R S R R
Custom Systems for Real-time Spectra

No need to compromise the solution of either
your present or future analyzer problems: Based
on the “module’ concept pioneered by Federal
Scientific, there’'s a system to fit every need and
basic equipment can be expanded any time by
simply adding modules. The Guide shows 34
standard, modified-standard — and any number
of original — options. For real-time analysis of
OHz to 20kHz phenomena: underwater acoustics/
sonar; radar doppler/other transmitted informa-
tion; noise/vibration; medical/biological; geo-
physical /physical; computer, tape and other
digital-compatible use. Send for free Technical
Bulletin FSC-L-387.

Federal Scientific Corporation
a subsidiary of TST Industries, Inc.,

615 West 131 Street, New York, N. Y. 10027 176
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Manufacturers

Advertisements of booklets, brochures, catalogs and data sheets. To order use Reader-ServiceCard.

(Advertisement)

IR G B e TR AU R B S R
Quality Fasteners For All Designs

This 8-page catalog provides design data on the
complete group of DZUS 1/4-turn self-locking
fasteners for standard, high speed and panel ap-
plications, as well as universal high strength
multiple thread fasteners for high tensile and
shear stresses. Dzus stud assemblies, wire forms
and receptacles offer an exceptional, wide variety
of combinations from stock to fit specific fasten-
ing requirements. Diagrams and tables give full
details for rapid, unlimited design selection. Con-
densed or complete Catalog available on request.

Dzus Fastener Co., Inc.

425 Union Boulevard
West Islip, L. I., N. Y. 11795

L

IS e D s e A T e TR
A FREE Cross Reference Guide

AT

to better Printed Circuit drafting

No engineer or draftsman should be without the
NEW By-Buk Printed Circuit Drafting Aids P-45
Catalog with color-coded MIL-SPEC sizes. Also
contains over 2000 pads, shapes, tapes, tran-
sistor tri-pads, spaced integrated circuit terminal
pad sets and many other drafting aids for faster,
more accurate, distortion-free printed circuit
master drawings. Send for your FREE catalog.

By-Buk Company

4326 West Pico Blvd., Los Angeles, Calif. 90019
Telephone: (213) 937-3511

In Seconds!

Clamp or Tie Wire

178

Six-page catalog contains complete ordering infor-
mation for CAB-L-TITE® clamps and BUND-L-TITE®
straps, devices which provide a fast and reliable
means of securing wires and wire bundles. Units
withstand loadings greater than 50 G's, are remov-
able in seconds for re-routing wires, and are self-
locking—no tying, no knots, no hitches to come
loose. Lightweight Du Pont Zytel meets MIL-P-17091
and MIL-P-20693. Proved in aircraft and missiles.
Photos, dimensional drawings, tables, physical
properties, specifications, price list. Request cata-

179

Dakota Engineering, Inc.
4315 Sepulveda Blvd.
Culver City. California 90230
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" Parelco R10 Relay

2 times more
pull force

Here’s Why: The optimum distribution
between magnetic core and pole piece
cross sections and coil volume, and a low
reluctance armature bearing, produces a
force-displacement product of 140 gm/mm
at .050” actuator displacement. The end
result is higher contact pressure and greater
overtravel. Sensitivities to 20 mw/pole.
Contacts—From 2 to 8 Form C. 6 types:
From heavy duty 10A silver cadmium
oxide to bifurcated cross bar gold—
platinum —silver for dry circuits.
Coils— From 3 to 115 vdc. &
% UL listed.

.
®0000000000000000000000”
0000000000000 00000000

New Parelco
R40 Slimline®

.43" max. thickness

Lowest profile industrial relay available.
Higher switching density: .18 cubic inches/ o
Form C. Easy pc board layout. Lower $
cost, wider switching range (dry circuit .
to 10A) than dry reed packages. 5 mount- ¢
ing options. .
Contacts—2 and 4 Form C. 5 types: From .
heavy duty 10A silver cadmium oxide to ¢

L]

L

bifurcated cross bar gold — platinum —
silver alloy for dry circuits
Coils—From 3 to 115 vdc.

Other Standard Models

R11, a guarded, low capacitance type for
instrumentation use; R30, magnetic latch-
ing relays: R10-T octal base relays.
Specials — Custom coils and contacts. Var-
ious mounting configurations. Special
engineering.

Fastdelivery — 110 standard models §
stocked. Prototypes in 3 days; production .
quantities in 3 weeks! FREE: Parelco’s ¢
know-how and sample relay to your specs. e
Phone, TWX or write now. Complete data :
in EEM, Section 4500.

Pl
PARELCO, INC.

26181 Avenida Aeropuorto
San Juan Capistrano, California 92675
Phone (714) 493-4507
TWX (910) 596-1412 °
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PRETTY SMALL /

FUSE

YOU BETTER
BELIEVE IT!
THE WORLD'S
SMALLEST!

Picofuses by Littelfuse.

Available from 1/8 thru
15 amps, 125V.

Weighs only 1/6 gram.

LITTELFUSE

DUE SRR A N ES LU UERET INFORALNS

This free catalog

will tell you more about
electronic components...
than you'll ever need to know

Design features, performance data, construction details, application ideas,
and much, much more. CAMBION's new Catalog 700 makes it easy to
select the best coil or coil form; the most practical pin or connector;

you choose from the largest variety of solder or insulated terminals,

RF chokes and panel hardware to meet your circuit design requirements.
Catalog 700 has it all. And with 700 by your side, you'll have the widest
selection of guaranteed electronic components in the industry. To get
your copy, call or write Cambridge Thermionic Corporation, 467 Concord
Avenue, Cambridge, Massachusetts 02138. Phone: (617) 491-5400.

In Los Angeles, 8703 La Tijera Boulevard, 90045. Phone: (213) 776-0472.

Standardize on

CamBIiON®

The Guaranteed Electronic Components

INFORMATION RETRIEVAL NUMBER 83
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IS
a m 'STATE-OF-THE ART
PERFORMANCE

art :
| IC PACKAGE

YOUR
PROBLEM?

The Melcor Model 1810 Hybrid Inte-
grated Operational Amplifier with a total
volume of .09 cubic inches is the answer!

Melcor Model 1810 features an FET
input, self-contained shaping networks,
and is constructed on a high stability thin
film substrate with LID mounted semi-
conductors. It yields the maximum per-
formance capability of a discrete compo-
nent amplifier combined with the small
size and high reliability of thin film hybrid
technology.

°® Output: =10 volts =5ma ® Input Imped-
ance: 10,000 megohms ® DC Gain: 75,000
e Unity Gain Bandwidth: 8 MHz ¢ Slew
Speed: 25V/usec. » Voltage Drift:
25uV/°C. * Bias Current: 25pa. ® Dimen-
sions: 0.6” x 0.6” x 0.25"

Write for more detailed information on
this unit and the many other Melcor op-
erational amplifiers.

MELCOR ELECTRONICS CORPORATION

AMPLIFIERS FOR INDUSTRY

1750 New Highway,
Farmingdale, New York 11735
516 694-5570

TWX 510-224-6429
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information Retrieval Service

All products, design aids (DA), application notes (AN), new literature (NL), and reprints (R)
in this issue are listed here with Page and Information Retrieval numbers. Reader requests
will be promptly processed by computer and mailed to the manufacturer within three days.

Category Page IRN
Components

accelerometers (NL) P21 365
capacitor, trimmer 108 326
clutches, magnetic (AN) 116 351
coax calculator (DA) 114 345
components (NL) 118 358
connectors (AN) 116 348
connectors (NL) 120 359
connectors (NL) ° 121 363
connectors (NL) 123 ..370
crowbar tube 110 332
CRT, fiber-optic 108 328
delay lines 108 324
diodes, avalanche 94 261
display, numeric 108 325
filters (NL) 123 371
IC hardware (NL) 122 366
ICs and hybrids (NL) 123 372
lamps, discharge (AN) 116 352
light sources (AN) 116 346
lights & switches (NL) 120 360
metal parts (NL) 123 369
potentiometers 110 330
rectifiers (NL) 118 356
registers, MOS (AN) 116 350
relay selector (DA) 114 343
resistor rule (DA) 114 342
resistors, standard 108 327
solid-state displays (NL) 118 355
switches, matrix (NL) 120 361
thyratrons (AN) 116 347
timing device 110 ..331
toroids, ferrite 108 329
transistors, power 92 258
transistors, power 94 260
triacs, plastic 92 256
Data Processing

card reader terminal 98 275
counters, MSI 92 253
data system 98 273
display system 99 277
recorder, portable 98 272
recorder, tape 99 276
registers, MOS (AN) 116 350
signal processor 98 274
ICs & Semiconductors

accumulator, dual 94 263
counters, MSI 92 253
die station 94 262
diodes, avalanche 94 261
diodes, chip 92 254
IC hardware (NL) 122 366
ICs, theshold logic 92 257
ICs and hybrids (NL) 123 372
light sources (AN) 116 346
packaging, DIP (NL) 121 364
photo detector, Si 94 259
rectifiers (NL) 118 356
registers, MOS (AN) 116 350
solid-state displays (NL) 118 355
transistors, chopper 92 255
transistors, power 92 258
transistors, power 94 260
triacs, plastic 92 256

128

Category Page IRN Category Page IRN
Instrumentation Production
accelerometers (NL) 121 365 | bonder, beam-lead 112 336
amplifier, decade 104 296 cutter, lead 111 333
clocks, digital 104 294 desolderer 112 338
generator, pulse 103 289 die station 94 262
generator, pulse 104 295 extractor, DIP 112 335
meter, frequency 103 290 forming machines (NL) 118 354
oscilloscope, 10-MHz 104 292 heating (NL) 118 357
oscilloscopes (NL) 121 362 scriber, PC-mask 112 337
power supplies (DA) 114 344 stand, soldering 111 334
power supplies (NL) 118 353 stirrer, power 112 = 339
S-parameters (AN) 116 349 tap drill card (DA) 114 341
test system, DIP 104 293 welder, plastic 112 340
tester, transistor 104 291
Microwaves & Lasers
amplifier, transistor 100 282
attenuator, step 100 278
filter, 100°V_ 100 283 New Literature
ybrids, quadrature 102 5
laser components 102 287 | accelerometers 121 365
mixers, balanced 100 284 aerosols, production 122 367
multiplier, electron 100 280 components, electronic 118 358
resistor, rf 100 279 | connectors 120 359
S-parameters (AN) 116 349 | connectors 121 363
switches, transfer 102 286 | connectors 123 370
transistors, power 100 281 filters g 123 371
transistors. rf 102 288 heating, induction 118 357
g IC hardware 122 366
' s ICs and hybrids 123 372
Modules & Subassemblies lights and switches 120 360
circuit builder 267 metal parts 123 369
components (NL) 118 358 metal-forming machines 118 354
converters, synchro 95 264 oscilloscopes 121 362
filters (NL) 123 371 packaging, DIP 121 364
ICs and hybrids (NL) 123 372 | power supplies 118 353
multipliers, analog 96 268 rectifiers and zeners 118 356
op amp 9% 270 solid-state displays 118 355
oscillator, clock 96 266 stainless steel data 122 368
power supplies 96 271 switches, matrix 120 361
power supplies (DA) 114 344
power supplies (NL) 118 353
rectifiers (NL) 118 356
regulator, voltage 96 269
relay selector (DA) 114 343
switches, analog 95 265
switches, matrix (NL) 120 361 lm'“ea“on “otns
clutches, magnetic 116 351
Packaging & Materials connectors 116 348
adhesive, spray 107 322 electroluminescence 116 346
aerosols, production lamps, discharge 116 352
(NL) 122 367 registers, MOS 1II65EE 350
boards, PC 107 323 S-parameters 116 349
cable, flat 106 298 | thyratrons 116 347
cable, thermocouple 106 299
coax calculator (DA) 114 345 .
connectors (AN) 116 348
connectors (NL) 120 359 ‘
connectors (NL) 121 363
connectors (NL) 123 370 2
IC hardware (NL) 122 366 n.Sign Alds
metal parts (NL) 123 369 coax calculator 114 345
packaging, DIP (NL) 121 364 power supply nomogram 114 344
potting compound 106 321 relay selector 114 343
solder, plastic 106 297 resistor rule 114 342
stainless steel (NL) 122 368 tap drill card 114 341
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Rectilinear components are still a neces-
sary requirement in many circuit appli-
cations. That's why Weston has rounded
out its high-performance potentiometer
line with two new rectilinear models.
RT-12 styles 534 and 535 are designed
for both general-purpose and military
applications. They feature the same
+5% tolerance, 10 ohm to 50K range,
and slip clutch stop protection that are
standard with Daystrom Squaretrim®
units, plus 24-turn adjustability and

humidity proofing. Also new this year
... models 553 half-inch and 543 three-
eighth-inch Squaretrim potentiometers
in military and commercial versions.
Save board space as well as money with
our field proven 501 Series multi-turn
and 504 Series single-turn %" Square-
trims offering values to 20K in a 0.02
cubic inch case. All Squaretrim Diallyl-

_Phthalate cased pots give you Weston's

patented “wire in the groove” construc-
tion and your choice of flexible leads,

INFORMATION RETRIEVAL NUMBER 233

If you thought all
Daystro
were sq

pin and screw configurations. Whether
your trimmer needs are military, indus-
trial or commercial, you'll find the answer
in this complete new low-cost line.
Wirite today for data sheets and evalu-
ation samples. DAYSTROM potentio-
meters are another product of WESTON
COMPONENTS DIV., Archbald,Pennsyl-
vania 18403, Weston Instruments, Inc.,
a Schlumberger company

WESTON"’



New! Multi-Color

Performance from
RCA Single-Gun CRT’s

How many colors do you want in CRT read-out? RCA can give you
two, and the shades between, from a single-gun CRT. What's more
you have a choice of tube size for the display of all types of visual
information — waveforms, alphanumeric, pictorial or any combina-
tion of these three.

Here’s your answer to air-traffic control systems, military IFF
systems, stock market quotation displays, airline and other trans-
portation status boards. Utilize RCA’s new capability in teaching
machines, electronic test instruments, computer read-out equip-
ment—anywhere a multi-color display makes understanding easier.

The RCA multi-color CRT is made with two phosphor layers. The
multi-color performance is obtained through the application of
different anode voltages.

Whatever your choice of colors and display, the read-out is as
sharp and bright as black and white. And the single electron gun
means simple back-up circuitry.

For more information on RCA multi-color CRT's and other RCA
Display Devices, see your RCA Representative. For technical data,
write: RCA Electronic Components, Commercial Engineering,
Section No. B-18Q-1, Harrison, N.J. 07029.




