




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Electronics Abroad

than a few time slots. The fixed
delays of one, two, and three slots
are provided by diode-capacitor
elements in the experimental ex-
change, but later versions may use
ultrasonic delay lines.

Out of step. Synchronization is
still a problem. Future pcm ex-
changes will have to be equipped
with extensive buffer storage to
cope with the different propagation
delays in the lines linking them. The
Post Office has found that even its
single all-pcm exchange needs some
buffer storage to compensate for
differences in propagation time
caused by temperature variations
in outgoing and incoming lines.

Tripling the guard

As  chemical-processing plants
around the world get bigger and
more expensive, their operators are
forced to run them closer and closer
to critical limits to make money.
As a result, the demands on auto-
matic shutdown systems are becom-
ing tougher than ever. The systems
must act fast once a critical limit
is passed, but they mustn’t shut the
plant down—a costly proposition—
on a spurious signal.

The usual way of handling this
problem is to build considerable re-
dundancy into a fail-safe system of
relays. But the English Electric Co.
has a ferrite device that can do the
job of the relay, and will use it in
a shutdown system at an ethylene
oxide plant now under construction
in Yorkshire. Engineers of the
plant’s owner, Imperial Chemical
Industries Ltd., teamed with Eng-
lish Electric’'s automation men to
design the system, which checks on
55 parameters.

Holed up. English Electric’s de-
vice is a small ferrite disk that op-
erates as a two-input AND gate with
a nondestructive readout.

Each disk measures about a half-
inch in diameter and has a small
aperture at the center surrounded
by three larger apertures. There are
three windings on the disk—one for
interrogation, one for reset, and one
that develops an output if the flux
conditions established by the other
two windings are right.

In the 1cr installation, the discs

318

are interconnected in groups of
three with similar but somewhat
simpler devices that act as buffers
and amplifiers. Each triplet of disks
and buffers forms a logic module
for one of the 55 parameters.

Majority rules. The modules are
designed to operate in a fail-safe
fashion, putting out pulses as long
as the parameters under surveil-
lance stay within limits. As a first
line of defense against spurious
shutdowns, though, each module
gets inputs from three independent
sensors keeping track of the asso-
ciated parameter, and it will keep
on generating output pulses as long
as two of the three inputs are within
limits.

But 1ct and English Electric have
taken still more precautions. The
interrogation pulses are passed from
module to module so that a failure
in one prevents the development
of pulses in any succeeding module.
What's more, the whole string of
55 modules is triplicated so that
output pulses will keep coming if
two out of the three strings are
working. If two or all three strings
stop pulsing, a shutdown signal
from a pulse-to-d-c converter is fed
to the crucial controls in the plant.

English Electric puts the re-
sponse time of individual modules
at less than 1 millisecond. Thus
there’s a delay of about 50 msec at
the most before a shutdown signal
is generated after the sensors sig-

nal a hazardous condition. This
isn’t an appreciable lag since the
shutdown valves themselves take
about a second to close,

Hong Kong

Tailoring antennas

A new look in television antennas
may soon come to the hills of Hong
Kong now that Shiu-chang Loh has
developed a “backfire” layout to
handle ultrahigh frequencies. Uhf
color broadcasting began in the
Crown Colony late last year.

Loh, who heads the physics de-
partment at the United College of
the Chinese University, claims his
new antennas can easily quadruple
the power gain of ordinary endfire
aerials. Along with higher gain, Loh
adds, a narrower beamwidth gives
the viewer a clearer picture.

An endfire antenna becomes a
backfire unit when a large surface-
wave plane reflector is added to
the open end. A surface wave
launched at the feed point travels
along the antenna until it strikes
the plane reflector; it then bounces
back to the feed and radiates into
free space in a direction opposite
to that of the normal endfire system.

According to Loh, recent experi-
ments show that the gain of the

Reflective. Shiu-chang Loh added a plane reflector
to an endfire antenna to get a backfire array
that improves gain by 3 decibels.
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Electronics Abroad

backfire system increases with fre-
quency, again just the opposite of
the effect in endfire systems, which
have a relatively narrow frequency
range.

Though experiments indicate that
the backfire antenna outperforms
endfire systems—in Hong Kong,
anyway—Loh is at a loss to explain
why. To narrow the gap between
theory and practice, Loh and his
associates have been working for
more than a year on an analysis of
the backfire antenna and will pub-
lish the results next month.

France

Way in

What with the Omega and Loran
systems developed in the U.S. and
the British-bred Decca system, the
market for long-range hyperbolic
navigation gear is pretty much an
Anglo-Saxon preserve. But there’s
a Gallic challenger for short-range,
precision systems—the Compagnie
des Compteurs.

Where the Anglo-Saxons stick
with very-low and low frequencies
to get distance, coc has opted for
higher frequencies and greater ac-
curacy. This summer, the French
navy will install at its home bases
a cpc port-entry system that oper-
ates at 80 megahertz. With the gear,
a ship’s navigator can pinpoint his
position within 33 feet or better at
distances up to 50 nautical miles
from the port he’s headed for. An
accuracy of 300 feet at 300 miles—
possible under optimum conditions
with the Decca system—is the most
precise for the high-seas hyperbolic
navigation systems.

Through channels. Coc calls its
system RAGEP, for radioguidage
d’entrée de port. And André Cec-
chini, chief of the cpc division that
produces navigational aids, stresses
that the new system wasn’t con-
ceived to replace existing long-
range aids. Cecchini hopes to sell
the system to other NATO navies.
The ground installation for a port is
priced at $80,000 and the shipboard
receiver, fitted with a plotter, at
$12,000.

Like long-range systems, RAGEP
establishes a hyperbolic grid with
master-slave  transmitter  pairs.
Prime use for the system will be to
guide warships through channels
cleared by minesweepers, which
will also plot their courses by
RAGEP,

The narrow channels established
by the gear measure only 130 yards
wide. To ensure that a warship
doesn’t head up an unswept narrow
channel, the system employs four
frequencies to get three frequency-
difference combinations that pre-
vent ambiguity.

One combination shows the navi-
gator which broad channel (3,250
yards wide) he’s in. A second com-
bination shows the intermediate
channel (650 yards wide), and the
third the narrow channel. In each
case, the fix is made by comparing
the phase difference in the frequen-
cies received from the master and
slave transmitters.

To distinguish among the three
frequency-difference combinations,
the receiver has three sensitivities.
The fine channel’s is 25 times greater
than that for the broad channel and
five times that of the intermediate
channel.

Around the world

The Netherlands. Philips Gloeil-
ampenfabrieken now has a contract
to set up a nationwide network to
check air pollution in Holland. The
system, on which the government
will spend $57 million over the next
three years, will be made up of
several hundred checking stations
linked to a central computer at the
Bilthoven headquarters of the Na-
tional Institute of Public Health,

Great Britain. The Ministry of
Technology has tapped the Marconi
Co., one of the firms in the English
Electric group, to build the three
ground stations for Britain’s “Sky-
net” military communications satel-
lite network. Under the $2.5 million
contract, Marconi will build an all-
new facility with a 42-foot antenna
dish in southern England and mod-
ify two existing overseas stations
to work with the Skynet satellites.
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West Germany. Saba GmbH, a
family-owned company that is one
of West Germany’s leading con-
sumer-electronics producers, has
found the partner it has been look-
ing for in recent months [Electron-
ics, Feb. 5, p. 211]., Under a deal
worked out with Saba’s owners,
the General Telephone & Electron-
ics Corp. will take a holding in the
German company and will also bol-
ster its design and development
effort. The amount of cr&E’s hold-
ing in Saba has not been disclosed.

Hungary. An ambitious program
to improve the country’s communi-
cations network will begin this year.
Among other advances, the work
will bring direct dialing by long-
distance operators for calls to other
countries, a microwave link be-
tween Budapest and Vienna, and
the preparations for the beginning
of color-tv broadcasts by Decem-
ber 31, 1969.

Kenya. The first commercial com-
munications satellite ground station
in Africa most likely will be built
atop Mount Margaret. East African
External Telecommunications Co.,
a joint venture by Kenya, Tanzania,
and Uganda, has called for bids on
the station. The antenna dish will
probably be 90 feet in diameter
and the facility will probably cost
about $4.25 million.

Switzerland. The quartz-con-
trolled, integrated-circuit wrist-
watch developed at the Swiss Horo-
logical Electronics Center was a
hands-down winner at the 102nd
International Chronometric Compe-
tition, 45 days of tests that ended
in mid-February at the Neuchétel
Observatory.,

Prototypes of the Swiss 1c watch
took the 10 top places in the compe-
tition, followed by a Japanese 1c
watch entered by Suwa Seikosha
[Electronics, Feb. 5, p. 209]. In the
tests, the best Swiss watch strayed
no more than one-tenth of a second
daily, while the best Japanese entry
gained or lost about twice that.

Finland. AEG-Telefunken’s paL
(phase-alteration-line) color televi-
sion system has been adopted by
Finland, bringing all Scandinavia
into the paL fold. Test broadcasts
in color have already started but
regular programs for Finnish view-
ers are three or four years off.

Electronics | March 4, 1968

multi-
range
recorder

\_  Model 191 \$425’

N

The Rustrak multi-purpose recorder Model 191 features selec-
tion of 21 DC ranges plus an event recorder channel. Select from
one to 1000 millivolts, microamperes or milliamperes with 2
panel switches. A panel-mounted control permits *1X full scale
offset adjustment independent of attenuator or function switch.
The event marker has an approximate 10 millisecond response
time and will follow a 20 Hz on-off signal. Carrying handle also
serves as a tilt-viewing support. Rack mount hardware available.
Write for bulletin No. 36706.

swsherak

“THE BIG LITTLE LINE”

Rustrak Instrument Division — Gulton Industries Inc.
Municipal Airport, Manchester, N. H. 03103 e (603) 623-3596

IEEE Show
Booth 2K21-23

-~/

IEEE Show Booth 2K21-23

Circle 95 on reader service card

FIXED COMPOSITION RESISTORS

LoD
RC XS
Rt
RC %
- Yry-
pPraE ® R N = o
RC ¥
e BB -
_— RC 1

NOISE SUPPRESSORS
FOR CAR RADIOS
TYPE K(II)
m_

I gy (11

y; o D p—
~
1 PSRRIy o]

TYPE LA
TYPE S

TAIYO DENKI CO., LTD.
0 1-12, 3-Chome, Sunamichi

Sakai ¢., Osaka, Japan
TEL: SAKAI (3) 6841

Circle 97 on reader service card

NORTON
Magnetic Tape

4514 1" Tape

" 4507 1" Tape

4504 4" Tape

SERIES 4500

Crosstalk—50 DB
+75°C Temperature Operation

Send now for complete technical literature.

NORTON

ASSOCIATES, INC.

10 Di Tomas Court, Copiague, N.Y. 11726
Phone: 516 598-1600

Circle 96 on reader service card 321



Electronics advertisers wv..s: ies

= Acopian Corp.
ort Barish Associates

Ad-Yu Electronics, Inc.
P & G Adv. Agcy.

Aerojet General Corp.
D’Arcy Adv. Co.

Airpax Electronics, Inc.
Welch, Mirabile & Co., Inc.

= Alden Electronics
Larcom Randall Adv., Inc.

Allen-Bradley Co.
Fensholt Adv. Agcy.

Allied Van Lines, Inc.
Young & Rubicam, Inc.

Alpha Metals, Inc.
Black-Russell-Morris

= Amelco Semiconductor Div. of
Teledyne, Inc.
Dailey & Associates

American Electronics, Inc.
Alden Adv. of California, Inc.

American Lava Corp., Sub. of
Minnesota Mining & Mfg. Co.
Designers, Inc.

= Ammon Instruments, Inc.
Culver Adv. Inc.

= Analog Devices, Inc.
Kenen Associates

AO Instrument Co.
Fuller & Smith & Ross, Inc.

u A.P.l. Instruments
George Z. Griswold Advertising

Associated Testing Laboratories, Inc.

Murray Heyert Associates

= Augat, Inc.
Horton, Church & Goff, Inc.

Austron, Inc.
Don L. Baxter, Div. of
Albert Frank-Guenther-Law, Inc.

Ballantine Laboratories
Lang-Lawrence Adv., Inc.

= Barnes Corp. )
Industrial Public Relations, Inc.

= Barnstead Sub. of
Ritter Pfaudler Corp.
Creamer, Trowbridge, Case &
Basford, Inc.

m Beckman Instruments, Inc.,
Helipot Div.
Hixson & Jorgensen, Inc.

Bell Telephone Laboratories
N.W. Ayer & Son, Inc.

u Birnbach Co.
Kornazagraphic

u Bliley Electric Co.
Barber & Drullard, Inc.

Boonton Electronics Corp.
The Creative Group

Bourns, Inc., Trimpot Div.
Lester Company, The

Brush Instruments Div. of
Clevite Corp.
Carr Liggett Adv., Inc.

Buckbee-Mears Co.
Midland Assoc., Inc.

Bud Radio, Inc.
Allied Adv. Agcy., Inc.

Bunker-Ramo Co.
Diener & Dorskind, Inc.

u Burndy Corp.
Don Kemper Co., Inc.

= Burroughs Co?.,
Electronics Components Div.
Conti Adv. Agcy., Inc.

m Bussmann Mfg. Div. of
McGraw Edison Co.
Henderson Adv. Co.

322

150
234
152
186
258
135, 136
177

295

32,33

51

22,274
284
27,28
146
250
289

29

268

260

290

232

291
164
253
218
162

243

143
295
168, 169
212, 230

170

66, 67

163

Cambridge Thermionic Corp. 288
Chirurg & Cairns, Inc.

Canital Radio Engineering Institute 269

enry J. Kaufman & Associates

Carborandum Co., The 183
Rumrill Hoyt, Inc.

Cerro Copper & Brass Co. 175
Feeley & Wheeler, Inc.

m Chassis-Trak, Inc.
Quinlan Keene Peck & McShay, Inc.

= Cinch Manufacturing Co. 193
Stral Advertising Co.
u Clairex Corp. 91
Michel-Cather, Inc.
Clare & Co., C.P. 196, 197
Reincke, Meyer & Finn Adv., Inc.
u Clevite Corp., Piezoelectric Div. 291
Carr Liggett Adv., Inc.
m Coil Winding Euipment Co. 138
J.J. Coppo Co., Inc.
u Collins Radio Co. 5
John G. Burnett Advertising
Components, Inc. 79

Creative Advertising Agency

Consolidated Electrodi/narnics Corp.,
Sub. of Bell & Howell
Hixson & Jorgensen, Inc.

Control Data Corg.,
Analog Digital Systems Div. 292
Barnes-Champ Advertising

Control Products Div.
Consolidated Electrodynamics Corp.,
a Bell & Howell Co.
Watson-Manning, Inc.

u Cook Electric Co.
Automatic Controls Div. 80
Grant/Jacoby, Inc.

Corning Glass Works

264

Electronics Products Div. 249
Rumrill Hoyt Co., Inc.

m Cosmicar Optical Co., Ltd. 293
Matsushita, Inc.

m Couch Ordnance, Inc., Couch Co. Div. 78
Culver Advertising, Inc.

u CTS Corp. 156
Burton Browne Advertising

Cyclo-Tronics, Inc. 161

Bernard J. Hahn & Associates

m Dale Electronics, Inc., Sub of
Lionel Corp.
Swanson, Sinkey, Ellis, Inc.

Dana Instruments 309
Jay Chiat & Assoc., Inc.

Data Instruments Division
Technical Marketing

m Data Technology 17
Bonfield Assoc., Inc.

Delco Radio Div. of

3rd Cover

204, 222

General Motors Corp. 18, 19
Campbell-Ewald Co.

Delco Radio Div. of
General Motors Corp. 279
Macbill /Ross, Inc.

Delevan Electronics Corp. 54
Stahlka, Faller & Klenk, Inc.

Delta Design, Inc. 294
Pacific Publications

Di-Acro-Corp., Div. of
Houdaille Industries, Inc. 179
Charles E. Brown Adv. Agcy.

Discon Corp. 242

= DuPont de Nemours Co.,
Industrial Fibers Nomex 2
Batten, Barton, Durstine & Osborn, Inc.

= DuPont de Nemours Co.,

Teflon Div. 153
Batten, Barton, Durstine & Osborn, Inc.
Durant Manufacturing Co. 56

Franklin Mautner Advertising

= Eagle Signal Div. of

.W. Bliss Co. 227, 229

Feeley & Wheeler, Inc.

Eastman Kodak Co.,
PCIM Market Development 151
Rumrill Hoyt, Inc.

Electronic Assoc., Inc. 178
Ross Roy of New York, Inc.

Electronic Communications, Inc. 261

Neals & Hickok, Inc.

Electronic Engineering Co. of
California 185
Jansen Associates

Electronic Industries

Association of Japan 287
Pace Advertising Agency

Emerson & Cuming, Inc. 52
Edwin F. Hall

Erie Technological Products Co., Inc. 36
Altman-Hall Associates

m E-Z Hook Test Products 285

= Fork Standards, Inc. 278
Jody Advertising, Inc.

u Franklin Electronics, Inc., Sub. of
Mohawk Data Sciences Corp. 69
Kimberly-James Advertising

Garrett Corp., Airesearch Mfg. Div. 296
J. Walter Thompson Co.

G-C Electronics Co., Industrial Div. 294
Sander Rodkin Adv. Agcy., Ltd.

General Aniline & Film Corp. 141

L.W. Frolich & Co/Intercon
International, Inc.

General Atronics Corp. 145
Garceau Hallahan & McCullough, Inc.
General Cable Corp. 76

Hicks & Greist, Inc.

u General Electric Co., Electronic
Component Sales Operation
Robert S. Cragin, Inc.

General Electric Co.,
Polymer Products Operation Div. 74
Ross Roy of New York, Inc.

General Electric Co.,

20, 21

Semiconductor Products Div. 57, 58, 59
Robert S. Cragin, Inc.
General Instrument Corp.,
Semiconductor Products Div. 128
Norman Allen Associates
General Radio Co. 35
Horton, Church & Goff, Inc.
= Grayhill, Inc. 283
erchandising Adv., Inc.
Gries Reproducer Co. 282
Harrold Marshall Advertising
Groov-Pin COrg. 289
Feeley & Wheeler, Inc.
u Heath Co., Sub. of
Schlumberger, Lid. 287
Advance Advertising Service
m Hewlett Packard, Harrison Div. 2

Healy Advertising Agency

Electronics | March 4, 1968



um Hewlett Packard, Microwave Div.
Lennen & Newell, Inc.

Hewlett Packard, Waltham Div.
Culver Advertising, Inc.

Honeywell, Computer Control Div.
Eranklin P. Folts, Inc

u Honeywell, Test Instruments Div.
Campbell Mithun, Inc.

Hooker Chemical Corporation,
Durez Div.
Rumrill-Hoyt, Inc.

Houston Instrument, Div. of
Bausch & Lomb
Ray Cooley & Assoc., Inc.
Hughes Aircraft Co.
Foote, Cone & Belding

Hysol Corp.
Barber & Drullard, Inc.

= IBM Corp.
Ogilvy & Mather, Inc. Adv.

IEEE (Institute of Electrical &
Electronic Engineers)
Alpaugh Advertising

= Imtra Corp.
S. Gunnar Myrbeck & Co., Inc.

u Indiana General Corp., Ferrites Div.

Griswold & Eshleman

231
217

270, 271

37

275
155, 259

226

184

268
289

24

Industrial Foundation of Albuquerque 286

Geha-Paskind & Assoc., Inc.

Information Handling Service
Martz & Associates

= Interelectronics, Inc.
Samuel H. Meyer Advertising

267

297

International Electronic Research Corp. 306
Van Der Boom, McCarron, Inc., Adv.

ITT Cannon . Electric
West, Weir & Bartel, Inc.

= ITT Jennings Mfg. Co.
West, Weir & Bartel, Inc.

ITT Semiconductors Div.
Neals & Hickok, Inc.

246
129

53, 75

= JFD Electronics Co., Components Div. 144

Delphi Adv., Inc.

= Kepco, Inc.
Weiss Advertising

Kikusui Electronics Corp.
Kyodo Adv. Co., Ltd.

7

297

Kingsley Machine Co., Aero Space Div. 48

L.J. Globus, Inc.

Krohn-Hite Corp.
L.K. Frank Co., Inc.

u Ledex, Inc.
Yeck & Yeck, Inc.

= Ledex, Inc., Bramco Controls Div.
Yeck & Yeck, Inc.

Licon Division, lllinois Tool Works,
nc.
Hurvis, Binzer & Churchill, Inc.

Lockheed Electronics Co.
McCann-Erickson, Inc.

Electronics | March 4, 1968

191

210

167

30, 31

139

McCoy Electronics Co., Div. of
Oak Electro/Netics Corp. 77
Buchen Adv., Inc.

McGraw-Hill Encyclopedia and
Subscription Book Division 276
David Altman Advertising

= Machlett Laboratories, Div. of

Raytheon Co. 9
Fuller & Smith & Ross, Inc.
Magnecraft Electric Co. 72

Mills, Fife & MacDonald, Inc.
= Magnetic Shield Div.,

Perfection Mica Co. 203
Burton Browne Advertising
Martin Marietta Corp. 205
Redmond Marcus & Shure, Inc.
m Matsuo Electric Co., Ltd. 280

Daiyusha, Inc. Adv.

Matsushita Electric Corporation of
America, Panasonic Div.
Dentsu Corporation of America

Merrimac Research & Development,

312,313

nc. 254
Walker & Gessell, Inc.

Metal Removal Co., The 262

Advertising Producers Associates

Mico Instrument Co. 290

Microdot, Inc. 15
Gumpertz, Bentley & Dolan Advertising

m Microwave Cavity Laboratories, Inc. 281

Art Brown Writing Service

Midtex/Aemco 181

Chuck Ruhr Assoc. Adv.

Minnesota, State of, Department of
Economic Development 147
The Erle Savage Co.

= Minnesota Mining & Mfg. Co.,
Chemical Div. 219
Young & Rubicam, Inc.

= Minnesota Mining & Mfg. Co.,
Scotchpar Div. 180
Young & Rubicam, Inc.

Mosaic Fabrications, Inc.,
Sub. of Bendix Corp. 182
Van Christo Assoc., Inc.

Motorola Semiconductor Products,

Inc. 12,13
Lane & Bird Adv., Inc.
Mullard, Ltd. 70
Roles & Parker, Ltd.
m Murata Mfg. Co., Ltd. 288
Dentsu Advertising, Ltd.
= National Electronics, Inc. 297
Connor-Sager Associates
National Semiconductor Corp. 239, 241
Jay Chiat & Associates
Natvar Corp. 291
Sanger-Funnell, Inc.
= Newark Electronics Corp. 320

Stral Adv. Co.

New Hermes Engraving Machine Corp. 278
Lester Harrison Adv., Inc.

= Ney & Co., J.M. 281
Peck-Adams, Inc.
u NGK Spark Plug Co., Ltd. 295
New Asia Trading News Agcy., Ltd.
Nippon Coil Co., Ltd. 284
Dai-Ichi International, Inc.
= North Atlantic Industries, Inc. 248
Murray Heyert Associates
= Norton Associates, Inc. 321
J.J. Coppo Co.
Norton Co., Vacuum Euipment Div. 211
S. Gunnar Myrbeck & Co., Inc.
Nytronics, Inc. 16

The Stukalin Adv. Agcy.

= Oak Manufacturing Co., Div. of
Oak Electro/Netics Corp.
Bucken Advertising, Inc.

71, 200, 201

Okaya Electric Industry Co., Lid. 282
Diamond Agcy Co., Lid.
Olympus Corporation 140

Kameny Assoc., Inc.

= Parker Instrument Corp. 266
HPM Advertising

Pastoriza Electronics Co.
L.K. Frank Co., Inc.

u Philbrick/Nexus Research 223
Culver Adv., Inc.

Philco Ford Corporation

172,173

Sierra Electronics Operation g1,
Hal Lawrence, Inc.
Physics International 228
onley Baker & Steward
= Plastic Capacitors Inc. 160
Sander Rodkin Adv. Agcy., Ltd.
m Polarad Electronic Instruments 207
Mort Barish Assoc., Inc.
Princeton Applied Research Corp. 38

Mort Barish Assoc., Inc.

Q Max Corporation 294
George Homer Martin Assoc.

Radiation, Inc. 235
W.M. Zemp & Assoc., Inc.
Radio Cores, Inc. 296

Sander Rodkin Adv. Agcy., Ltd.

Radio Corporation of
America
Al Paul Lefton Co.

= Raytheon Co., Components Div.
Fuller & Smith & Ross, Inc.

Raytheon Co.,
icrowave & Power Tube Div. 216
Fuller & Smitl & Ross, Inc.

= Reeves Hoffman, Div. of

4th Cover, 47,92, 93

272,273

Dynamics Corporation of America 314
Adams Assoc., Inc.
= Resistance Products Co. 149

Eldridge, Inc.
RFL Industries, Inc.,

Instrumentation Div. 174
Josephson, Cuffari & Co.
Rosenthal-Isolatoren GMBH 238

Werbeagentur Kurt Linnebach

Rustrak Instruments Division—
Gulton Industries, Inc. 321
Cohen-Kelley Promotion

Semcor Division Components, Inc. 319
Marketing & Corporate
Communications, Inc.

= Siemens America, Inc. 251
Clinton E. Frank, Inc.

Signetics Corp., Sub.

Corning Glass Works 111
Cunningham & Walsh, Inc.
u Siliconix, Inc. 34

Graphics West

Solitron Devices, Inc., Transistor Div. 137
Haselmire Pearson Adv., Inc.

= Sorensen Operation, Raytheon Co. 63
James Advertising, Inc.

Sperry Rand Corporation,
Sperry Microwave Electronics Division 60
Neals & Hickok, Inc.

Sprague Electric Co., The
The Harry P. Bridge Co.

u Stackpole Carbon Co.,
Electronic Components Div. 195
Meek & Thomas, Inc.

10, 49

323



= Susumu Industry Co., Ltd. 290
Dentsu Advertising

Sweet’s Industrial Information

System 310, 311
J.J. Lane, Inc.
Sylvania Electric Products, Inc.
Electronic Components Group 64, 65
Doyle, Dane, Bernbach, Inc.
Systron-Donner Corp. 6
Bonfield Associates, Inc.
Taiyo Denki Co., Ltd. 321
Sanko Sha Adv. Co., Ltd.
Takeda Riken Industry Co., Ltd. 284
Shinwa Adv. Co., Ltd.
= TDK Electronics Co., Ltd. 293
Fuji Agency
= Tech Laboratories, Inc. 68
Lewis Adv. Agcy.
m Tektronix, Inc. 45
Hugh Dwight Adv., Inc.
Telonic Instruments 244
Jansen Associates, Inc.
Tenney Engineering, Inc. 293
Keyes, Martin & Co.
Test Equipment Corp. 266

Dean & Bain Adv., Inc.

Texas Instruments Incorporated
Components Group 154
Don L. Baxter, Div. of
Albert Frank-Guenther Law, Inc.

m Texas Instruments Incorporated

Industrial Products Group 252
Robinson-Gerrard
Thomas & Skinner, Inc. 208
Dan Frye Adv., Inc.
Thomson Electric Co., Inc. 209
Torrington Mfg. Co.,
Air Impeller Div. 73
Wilson, Haight & Welch, Inc.
= Tracor, Inc. 213
Weekley & Valenti, Inc.
= Transformer Electronics Co. 277
Dacey, Wolff & Weir
Trio Laboratories, Inc. 221
Zam & Kirshner, Inc.
TRW Electronics, Capacitors Div. 43
Fuller & Smith & Ross, Inc.
= Trygon Electronics, Inc. 14

ameny Associates, Inc.

= Tung-Sol Division,
a?ner Electric Corp.
Fee

159, 206
ey & Wheeler, Inc.

United Aircraft—Electronics Components 50
Cunningham & Walsh, Inc. Adv.

= United Systems Corp. 285
Advertising & Merchandising, Inc.

u United Transformer Co.,
Div. of TRW, Inc.
Philip Stogel Co.

= Unitrode Corp. 55
Silton Brothers, Inc..

2nd Cover

= Vactec, Inc. 282

Coleman & Associates Advertising

Varian Associates, Recorder Div. 245
Botsford, Constantine & McCarty, Inc.

Varo, Inc. 54
Tracy-Locke Co., Inc.

Victoreen Instrument Co. 240
Palm & Peterson, Inc.

Vitramon, Inc. 263

Ted Sommers, Inc.

324

P13 -
G
% ABP

e

= Wang Laboratories 44
Impact Advertising, Inc.

Weston Instruments, Inc.,

Lexington Div. 220
Larcom Randall Adv., Inc.

White Electromagnetics 148
E.G. White Adv., Inc.

White Co., S.S., Airbrasive Div. 142

W.L. Towne Co., Inc.

Xcelite, Inc. 46
Harold Warner Adv., Inc.

Classified Advertising
F.J. Eberle, Manager

EMPLOYMENT OPPORTUNITIES
178, 259, 261, 279, 298-305

Aerojet General Corp. 303
Dorne & Margolin, Inc. 304
Grumman Aircraft Corp. 300, 301
Hallicrafters Co. 298
Motorola 302

Newport News Shipbuilding & Dry Dock 304
U.S. Navy Philadelphia Naval Shipyard 305
U.S. Navy San Francisco Bay Naval

Shipyard 299
EQUIPMENT

(Used or Surplus New)

For Sale 305
A & A Electronics Corp. 305
Philip Fishman Co. 305
R.E. Goodheart Co., Inc. 305
Radio Research Instrument Co. 305
Selectronics 305

= For more information on complete product
line see advertisement in the latest Elec-
tronic Buyer's Guide

Electronics Buyers' Guide

George F. Werner, General Manager
[212] 971-2310

Ray Smyth, Eastern Regional Manager
[212] 971-6538

Regina Hera, Directory Manager
[212] 971-2544

Thomas M. Egan, Production Manager
[212] 971-3140

Circulation and Research

Milton Drake, Manager [212] 971-3485

Isaaca Siegel, Assistant Circulation Manager
[212] 971-6057

David Strassler, Assistant Research Manager
[212] 971-6058

Chloe D. Glover, Research Associate
[212] 971-6057

Advertising Sales Staff

Frank E. LeBeau [212] 971-6464
Advertising Sales Manager

Wallis Clarke [212] 971-2187
Assistant to sales manager

Donald J. Austermann [212] 971-3139
Promotion Manager

Warren H. Gardner [215] LO 8-6161
Eastern Advertising Sales Manager

Atlanta, Ga. 30309: Michael H. Miller, 1375
Peachtree St., N.E.

[404] 892-2868

Boston, Mass. 02116: William S. Hodgkinson
McGraw-Hill Building, Copley Square
[617] CO 2-1160

Cleveland, Ohio 44113: William J. Boyle, 55
Public Square, [216] SU 1-7000

New York, N.Y. 10036

500 Fifth Avenue

Donald R. Furth [212] 971-3615

James R. Pierce [212] 971-3616

John A. Garland [212] 971-3617
Philadelphia, Pa. 19103:

Jeffrey M. Preston

Warren H. Gardner,

6 Penn Center Plaza,

[215] LO 8-6161

Pittsburgh, Pa. 15222: Warren H. Gardner,
4 Gateway Center, [412] 391-1314
Rochester, N.Y. 14534: William J. Boyle,

9 Greylock Ridge, Pittsford, N.Y.

[716] 586-5040

J. Bradley Mackimm [312] MO 4-5800
Midwest Advertising Sales Manager

Chicago, Ill. 60611: Robert M. Denmead,
J. Bradley MacKimm, Ralph Hanning,
645 North Michigan Avenue,

[312] MO 4-5800

Dallas, Texas 75201: Richard P. Poole, 1800
Republic National Bank Tower,

[214] RI 7-9721

Houston, Texas 77002: Kenneth George,
2270 Humble Bldg., [713] CA 4-8381
Detroit, Michigan 48226: Ralph Hanning
856 Penobscot Building

[313] 962-1793

Minneapolis, Minn. 55402: J. Bradley
MacKimm, 1104 Northstar Center

[612] 332-7425

St. Louis, Mo. 63105: Robert M. Denmead
The Clayton Tower, 7751 Carondelet Ave.
[314] PA 5-7285

James T. Hauptli [415] DO 2-4600
Western Advertising Sales Manager

Denver, Colo. 80202: Joseph C. Page, David
M. Watson, Tower Bldg., 1700 Broadway
[303] 255-5484

Los Angeles, Calif. 90017: lan C. Hill,
John G. Zisch, 1125 W. 6th St.,

[213] HU 2-5450

Portland, Ore. 97204: James T. Hauptli,
218 Mohawk Building, 222 S.W. Morrison
Street, Phone [503] 223-5118

San Francisco, Calif. 94111:

James T. Hauptli, 255 California Street,
[415] DO 2-4600

Pierre Braude Tel: 225 85 88

European Director

88-90 Avenue Des Champs-Elysees, Paris 8
Milan: Robert Saidel

1 via Baracchini Phone: 86-90-656
Frankfurt/Main: Hans Haller
Elsa-Brandstroem Str. 2

Phone: 72 01 81

Geneva: 1, rue du Temple Phone: 31 95 60
Tokyo: Nobuyuki Sato, 1, Kotohiracho
Shiba, Minato-Ku [502] 0656

Osaka: Ryoji Kobayashi 163, Umegae-cho
Kita-ku [362] 8771

United Kingdom and Scandinavia
Brian Bowes Tel. Hyde Park 1451
34 Dover Street,

London W1

Business Department

Wallace C. Carmichael, Manager

[212] 971-3191

Stephen R. Weiss, Production Manager
[212] 971-2044

Thomas M. Egan,

Assistant Proguction Manager [212] 971-3140
Dorothy Carmesin, Contracts and Billings
[212] 971-2908

Frances Vallone, Reader Service Manager
[212] 971-2865

Electronics | March 4, 1968



“We standardized on

Dale Industrial Wirewounds”

Darcy Industries, Behlman Division, meets 414
power supply requirements with one Dale HL style

“In our OM power supplies, we use Dale HLT
resistors to assure balance between power
transistors and to help provide long-term stabil-
ity in the series regulator circuit. With 414
models in this DC silicon module design, we
needed to standardize on a single resistor type.
Dale responded quickly to our design needs for
a specific tapped resistor and has met our qual-
ity and delivery requirements —a total combi-
nation difficult to find in a single vendor.”

Darcy Industries, Behlman Division
Santa Monica, California

DALE INDUSTRIAL WIREWOUNDS

Tubular Silicone coated lug (HL), tapped

(HLT), adjustable (HLA) and lug with lead (HLW)
styles. Meet MIL-R-26 and MIL-R-19365C.
5-225 watts, .1 ohm to 1.3 megohms. Tolerance
+5%, =10%. Non-inductive styles available.

Flat Silicone coated standard (HL) and

miniature (HLM) styles. Meet MIL-R-26.

10-95 watts, .1 ohm to 150K ohms. Tolerance

*+5%, =10%. Miniature size has patented

mounting for limited space, high vibration areas.

Axial Lead (CW) Silicone coated. 1.25-13 watts,

.1 ohm to 273K ohms. Tolerance *=5%, *=10%. For applications
requiring near precision performance at low cost.

For faster response to your industrial resistor needs, call Dale... 402-564-3131

For Resistor Catalog A, Circle 181

for optimum value in industrial resistors

DALE ELECTRONICS, INC., 1300 28th Ave., Columbus, Nebraska 68601

Printed in US.A.



How to eliminate
a transformer, two SCR’s
and a triggering device...

TRIGGER
NDEVICE

120 VAC
60 Hz

use one of RCA's new 6A Triacs
with integral trigger!

 LOAD *

60 Hz

Why design in RCA’s new 6A Triacs? Here are The 40431 controls 720 watts at 120 volts, 60 Hz.
just a few of the more important reasons: It costs only $1.80%. The 40432 controls 1440 watts
Because the triggering device and the firing at 240 volts, 60 Hz. It costs only $2.28%. So for
characteristics of the 40431 and 40432 Triacs are modern, efficient phase control of ac loads in ap-
integrated inside the compact TO-5 case by RCA  plications such as light dimming, universal and in-
before they sell you the device...you don’t have duction motor control, and heater control, specify
to worry about designing in additional triggering RCA’s new Triac with built-in trigger. Your RCA
components. Field Representative can give you complete infor-
Because a Triac, by its very nature and con- mation, including price and delivery. Or for addi-
struction, can replace two SCR’s and a pulse trans-  tional technical data, write RCA Commercial
former in ac circuits...you achieve significant Engineering, Sec.RN3-1,Harrison, N.J. 07029. See
savings in engineering and manufacturing costs, your RCA Distributor for his price and delivery.
and you improve packing density. *Prices in quantities of 1,000 and up.
And because RCA’s 40431 and 40432 have ex-
cellent gate symmetry and surge current protec-

tion up to 100 amps...you get top circuit per-
formance and reliability. “c "

Circle 902 on reader service card



