












































































































































































































































































































































































































































































































































































































































































































































[E Kyodo Electronic Laboratories Inc.
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KB-6400 LED Segment Driver KH-6288 Nixie Tube Segment Driver KH-6814 Nixie Tube Digit Driver KH-6298 Printer Driver
KB-6401 LED Digit Driver KH-6800 Nixie Tube Digit Driver KM-6608 Fluorescent Tube Driver KH-6275 Printer Driver
KB-6402 LED Digit Driver KH-6811 Nixie Tube Digit Driver KM-6609 Fluorescent Tube Driver KH-6269 Printer Driver
KH-6286 Nixie Tube Segment Driver KH-6813 Nixie Tube Digit Driver KH-6270 Printer Driver KB-5404 Clock Generator Dual Fhase

# Trademark of Burroughs corporation. 11-18, 2 Chome, Sonan, Sagamihara-shi,
K Kanagawa-ken, Japan

TEL: 0427-42-6731~6
ELECTRONIC CABLE ADDRESS: KELIC MACHIDA

LABORATORIES INC. TELEX: 2872-239 KELIC

Circle 238 on readeLservice card

“PLAGUE
FREE”’

FElectric Clock Motors

Increase your sales potential with compact,
ultra-thin motors that deliver an amazing
150 gr-cm at only 6 rpm!

All aluminum bonding, Post to Pad. Lower Just compare the following features:
sealing temperatures in the assembly of ® More power for your money.

Diacon packages makes for higher elec- ® Compact construction means easy design.
trical yields of 8to 36 lead Diacon package ® | ow speed increases lifetime and elimi-
systems for surface-sensitive devices. nates noise.

For information, call or write...

DIACON, INC.

\
4812 Kearny Mesa Road |
San Diego, California 92111 \

NIKKO SEIKI CO.,L'TD.

4-25, 2-chome, Azuma-cho, Ageo-shi,
Saitama, Japan Tel: 0487-71-2450

(714) 279-6992

238 Circle 266 on reader service card Circle 267 onreader service card



CLASSIFIED ADVERTISING

SEARCHLIGHT SECTION

BUSINESS OPPORTUNITIES
USED OR SURPLUS EQUIPMENT

TOTRACK MOUNT

AUTOTRACK

SCR-584 RADARS
360 degree azimuth, 210
degree elevation sweep with
better than | mil. accuracy
Missile velocity acceleration
and slewing rates. Ampli-
dyne and servo control. Will
p¥g handle up to 20 ft. dish. Sup-

plied complete with control
chassis. ALSO in stock 10
c¢m, van mounted radar sys-
- tem. Conical scan. PP1.6 ft

1 i dish. Ideal for S band tele-
=L metry. weather. baloon trk.
missile trk. rocket trk, ECM range. Write for complete
data. 600 pg. instr. bk. avail at $25 ea

1 MEV LINEAR ACCELERATOR
Dual Mode, lon or Electron. RF Drive, 300 KHZ at 45
KW. Includes control console, RF unit, accelerator, etc.

MOD IV HIGH RESOLUTION TRACKER

Instrumentation radar:. freq. 8.5-9.6 GHz, Pwr: 250
KW, .1 mil tracking accuracy. 6’ Fresnel lens antenna
with 4 horn monopulse feed. Tracking range 50 or 200
miles. Formerly used as range safety radar at Cape

Kennedy.
PULSE MODULATORS
245 KW LINE PULSER Output 16 KV at 16 amp. .25
us at 4000 PPS.
405 KW FLOATING DECK PULSER Output 20 KV
at 20 amp. | us to 10 millesec pulse.
500 KW LINE PULSER Output 22 KV at 28 amp.
4/1.75/2.25 us at 2500/550/300 PPS.
HARDTUBE MIT MODEL 9 Output 25 KV at
40 amp. .25-2 us at .002 D.C.
2.0 MWeLINE PULSER Output 30 KV at 70 amp. 1/2
us at 600/300 PPS
3 MW LINE PULSER Output 39 KV at 75 amp.
.25/1 us at 500 PPS.
10MW LINE PULSER Output 76 KV at 135
amp. 2.5 us at 350 PPS.
17 MW LINE PULSER Output 17 KV at 1000
amp. 2-5 us at 150-20670 PPS.
HV POWER SUPPLIES
6.3KV@S5. Amp; 20KV@ 1.3 Amps; 35KV @
1.5 Amps: 28KV, 70MA: 12KV @ 800MA-
I8KV @ 2.25 Amps 17.5KV @ 1.8 Amps.

POTTING APPLICATORS
MANUAL OR AIR OPERATED

2'%ce 6cc 12cc 30cc
FOR POTTING, ENCAPSULATING ETC.

PHILIP FISHMAN CO., INC.
7 CAMERON ST. WELLESLEY, MASS.02181

CIRCLE 957 ON READER SERVICE CARD

RECON DRONE CONTROL RADARS
X Band systems autotrack and search complete with
plotting boards. Fully mobile van mounted. Gives PPI.
slant range. altitude data. Ground to air control links
Jnd hc.«.ons also in stock. AN/ MPQ-29 & AN/

RADAR DATA MICROWAVE LINK

Freg. 7.1-7.9 GHz, Pwr. 100 mw., 4 channels. Trans-
mits video, pulse, synchro, and voice information.
Mfr: Motorola

SPARE PARTS IN STOCK
Nike Ajax, Nike Hercules, M-33, MPS-19. TPS-ID.
TPS- IOb FPS-6. SPS8, SCR-584. HIPAR

RADAR & RF PKGS.
3dghz 40kw Pulse RF pkg
24ghz 40kw Pulse bomb toss system
16ghz 130 kw Pulse B-58 search radar system
X BAND SEARCH 40 KW PULSE WEATHER RADAR
X BAND AUTOTRACK 250KW PULSE M-33

compl w / plot boards
X BAND BEACON 400 W PULSE AN /DPN-62
X BAND AUTOTRACK SOKW PULSE B-47

fire control complete
C BAND WEATHER RADAR 250 KW PULSE
C BAND HEIGHT FINDER

AN/FPS-26 5 megawatt oulput

AN/TPS-37, | megawatt output.
C BAND | MEGAWATT AUTOTlACK

10ft dish mortar locator MPQ-21
C BAND 285KW PULSE Scarch AN / SPS-5§
S BAND AUTOTRACK 500 KW PULSE 10’ DISH
S BAND | MEGAWATT COHERENT AN / FPS-18
S BAND | MEGAWATT PULSE NIKE ACQ.
S BANDS MEGAWATT HEIGHTFINDERAN/FPS-6
S BAND BEACON 1 KW PULSE
L BAND S00KW PULSE AN / TPS-ID / E
L BAND 5 to 20KW PULSE
400mhz IKW CW AN ./ FPS-23

225mhz | MEGAWATT PULSE AN/TPS 28
2-30mhz 100K W PULSE

| HUNDREDS MORE IN STOCK CW .950-Sgh. 150 WATTS
LARGEST RADAR
INVENTORY

CW 1.5mhz-10.5ghz S WATTS
CW74GHZ 2KW

w worto, AN / GPG-1 SKYSWEEP TRACKER

WRITE 3 c¢m. auto. tracking radar system. Comp.
fOR | pkp. w/ indicator sys. Full target gcquisi-
CATALOG  lion & auto. tracking. Input 115v 60 cy. new
oN YOBK" In stock for immed. del. Entire sys. 6':x 3’ x

LETTERHEAD i0'. Ideal for infrared tracker, drone tracker.

missile tracker. R & D

io-Research Instrument Co.nc.
3 Quincy St., Norwalk, Conn. 06850 ¢ 203-853-2600

CIRCLE 952 ON READER SERVICE CARD

f IMMEDIATE DELIVERY
Minis & Peripherals

DEC—HIS—NQVA
SEL—HP—MOHAWK
CPU, Card, Printer, Tape, Disk

NEW e MOHAWK 4320 PRINTERS

PERIPHERALS
PDP 11 CPU, MEMORY

PDP 8 CPU $1500

$750 Minis

TELETYPE 35 & 37
DEC & HONEYWELL Modules
617/261-1100

- Send for Free Report ““Maintenante of Computers

P.0. Box 68, Kenmore Sta., Boston, MA 02215
member COMPUTER DEALERS ASSOCIATION

CIRCLE 953 ON READER SERVICE CARD

FREE CATALOG [Frre

HARD-TO-FIND PRECISION TOOLS

Lists more than 1700 items—pliers,
tweezers, wire strippers, vacuum systems,
relay tools, optica equlpmen! tool kits
and cases. Also includes four pages of
u!lful "Tool Tips" to aid in tool selection.

@ JTENSEN TOOLS

AMERICAN USED COMPUTER CORP.

Q. Whom do | contact or call to re-
new my classified ad or make
corrections?

A. Write Electronics, Class. Adv.
Dept., P.O. Box 900, NY, NY
10020 or call: (212) 997-6585
or 6586. Give full company
name, size of ad, & date or dates
it 1s scheduled to appear.

4117 N. 44th Street, Phocmix Az 85018

CIRCLE 956 ON READER SERVICE CARD

EMPLOYMENT
OPPORTUNITIES

Send New Ads to:
Electronics
Class. Adv. Dept.
P.0.Box 900, N.Y., N.Y. 10020

ﬂﬂ Communications
Engineers

Boeing Aerospace Company has

openings in the following specific

fields:

Radio Systems—Both narrow and

wide band transmission.

Intercoms and multiple subscriber
switching subsystems.

Communications Equipment and
Systems—transmitters / receivers,
modems, multiplexers, teletype
systems, data and audio distribution
systems.

Communications Techniques—
modulation/ demodulation, multi-
plexing / demultiplexing, encryption/
decryption coding.

BSEE or comparable experience
required.

Please send your resume to The
Boeing Company, P.0. Box 3707-
MBY, Seattle, WA. 98124.

An equal opportunity employer.

BOEING

Getting people together.

POSITIONS VACANT

Assistant Professor of Electrical Engineer-
ing Technology—Immediate appointment.
Successful applicants MSEE, Preferably
industrial controls/computer experience,
research and promotional interests. To
teach associate and bachelor State-of-the-
Art Programs at mature 145 year old in-
stitution. Reply to John C. Spille, Dean,

-Ohio College of Applied Science, Cincin-

nati, Ohio 45210. Equal Opportunity Af-
firmative Action Employer.

Positions Available-Electrical & Elec-
tronic Eng’s. Over 1000 US client co’s
pay our fees for selected technical refer-
rals. Est. 1959. Send resume with pres.
sal. Atomic Personnel, Inc., Box L, 1518
Walnut St., Phila., Pa. 19102.

EMPLOYMENT SERVICES

Growth Positions, $14-30,000. Fees Paid.
Nationwide. Longberry of Pittsburgh.
Suite 962-G, Two Gateway Center, Pitts-
burgh. Pa. 15222.



We bridged the forward

surge gap.

For extra protection.

Our bridge rectifier
ratings for DC output and
forward surge capacities are
substantially greater than
those of competitive devices.
Even though our physical
dimensions are the same.

So, our single phase and
three phase bridge rectifiers
provide important added safety
at normal operating levels.

You no longer have to take
the chance of using a margin-
ally rated bridge rectifier
and running the chance of
expensive down time and
replacement costs.

Wagner single and three
phase bridge rectifiers as well
as center tap rectifiers come
in standard size packages.
Only our current ratings and
forward surge ratings are
higher.

B-10 Series. DC rating-
30A@75°C Case. Forward
Surge rating-400A @ rated
load. B-10 Series replaces look-
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alike bridges rated up to 25A
and from 50 to 1,000 PRV
per leg.

B-40 Series. DC rating-
156A@75°C Case. Forward

B-50 Series. DC rating-

10A@75°C Case. Forward
surge rating-300A @ rated
load.

For additional informa-
tion on Tung-Sol® bridge
rectifiers, write to: Tung-Sol
Division, Wagner Electric

®Trademarks Wagner and Tung-Sol, Reg. U.S. Pat. Off. and Marcas Registradas

240 Circle 240 on reader service card
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surge rating-300A @ rated load.

NUMBER OF CYCLES AT 60 C.P.S.

Surge current as a function of number of cycles
based on 60 C.P.S. input—B-10 bridges.

Corporation, 630 West Mt.
Pleasant Avenue, Livingston,
New Jersey 07039.

Wagner makes other quality
products in volume for the elec-
tronics industry, including vacuum
fluorescent readouts, power supplies
and subsystems, silicon rectifiers,
resistors, miniature lamps and
status indicators. And Wagner
offers contract manufacturing.

We've got a lot more riding for you.

Electronics/March 7, 1974



Electronics advertisers
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Acme Electric
Hutchins/Darcy Inc.

* Adret Electronique
P. Ramain

* Advanced Micro Devices
Keye, Donna, Pearlstein

Advanced Micro Devices
Keye, Donna, Pearlstein

* AEG Telefunken
Werbeagentur Dr. Kuhl Gmbh

AILTECH/Cutler-Hammer
R.L. Thompson Advertising

= Airpax Electronics
Robert Walker & Associates

Alden Electronics
Elliott Advertising Agency, Inc.

Allen Bradley Company
Hoffman, York, Baker & Johnson Inc.

Allied Control Corp.
Cooper Advertising Inc.

American Microsystems Inc.
Wilton Coombs & Colnett Inc. Advertising

197

28

6E

10-11

52

214-215

156

206

24

106

160-161

American Optical Scientific Instrument Division 212

Wilson, Haight & Welch, Inc.

AMF/Potter & Brumfield Division
Fuller & Smith & Ross., Inc.

Amphenol Components Group
Bunker Ramo Corp.
Marsteller, Inc.

* Anritsu Electric Co., Lt.
Diamond Agency Co., Ltd.

Anzac Electronics
Ken Puleo Advertising

u APM-Hexseal
The Sommer Agency., Inc.

Applicon inc.
Johnson, Raffin & Lingard, Inc.

A lated Envir | Sy Inc.
A.D. Adams Advertising, Inc.

® Augat

Creamer, Trowbridge, Case & Basford., Inc

F Automatic Electric
Marsteller, Inc.

= AVX Ceramics
Allied Advertising Agency., Inc.

Ballantine Laboratories, Inc.
MLF Graphics

Bausch & Lomb., Inc.
Wolff Assoc., Inc.

= Bell & Howell—Electronics
& Instruments Group
Boylhart, Lovett & Dean

Biomation., Inc. g
Paul Pease Advertising, Inc.

Blleg Electric Company
arlow/Johnson., Inc.
Advertising & Public Relations

60-61

22-23

11E

226,228

182

16

214

233

58-59

171

199

232

82-83

174

228

= Bussmann Mfg. Division of McGraw-Edison Co. 45

Henderson Advertising Company

California Computer Products
Dailey & Associates Advertising

Calma Company
William Cain, Inc. Advertising

Carpenter Technology Corp.
Beaumont, Heller & Sperling., Inc.

= Centralab Electronics Div.,
Globe-Union Inc.
Action Communicators

= Chicago Dy ic | les Inc.
Burton Browne Advertising

Cinch Connectors., Operation of
TRW Electronic Components
Stral Advertising Company., Inc.

Circuit-Stik, Inc.
Haaga Advertising

= Coil Winding International Exhibitions, Ltd.

Colonsay Communications

*m Computer Components., Inc.

Electronics/March 7, 1974

187

7T

164

73

210

155

180

220

Cosmo Electronics 204
Robert Whitehill Inc., Advertising

® Custom Electronics., Inc. 154
Laux Advertising., Inc.

Cutler Hammer., Inc. 149
Campbell-Mithun., Inc.

= Dale Electronics, Inc.,

A Sub. of the Lionel Corp. 4th Cov.
Swanson, Sinkey, Ellis, Inc. Advertising
u} Dana Laboratories 84-85
Dailey & Associates
Data General Corporation 140-141
Scali, McCabe, Sloves., Inc.
= Datel Systems., Inc. 3rd Cov.
John Dolan Advertising
Deutsche Messe AG, Hanover 198
Wilkens WPT,
Diacon 167
Gardner DeSpain & Associates
Diacon 238
Grant Rogondino Millard., Inc.
[ ] DIaI'!Xhl Corporation 2nd Cov.
ichel-Cather_, Inc.
Dickson Electronics Corporation 211
N.A. Winter Advertising Agency
Digital Equipment Corporation 86-87

Creamer, Trowbridge, Case & Basford., Inc.

Digital Equipment Corporation 163
Schneider Parker., Inc.

DIT-MCO International 153
Strecker Advertising

Diva, Inc. 190
Halloff * Caine

Eastman Kodak Co. Interdivisional/Optical 244
Rumrill-Hoyt, Inc.

Edo Western Corporation 232
Technical Services for Industry

EECO 184
The Greer Agency

E-H Research Laboratories, Inc. 200

Hal Lawrence Inc.

Elec-Trol Inc. 222
S. Michelson Advertising

Electronic Arrays 111
Bonfield Associates

Electronic Measurements inc. 88
Hill Advertising Agency

= El ic Navigation Industries 14
Hart Conway Co., Inc.
F Elgar Corp. 169
Chapman Michetti Advertising
® El Instruments Inc. 208
Langler-Stevens, Inc.
Emr-Telemet 168,205
Carol Marketing Associates
* English Electric Valve Co., Ltd. 4E, 5E
The London Advertising Partnership
u Erie Technological Products, Co., Inc. 17
Altman Hall Associates Advertising
Excellon Industries 175
Graham & Sparkman Advertising Etcetera
Fabri-Tek Inc. 189
Midland Associates Inc.
Marketing and Advertising Services
Fairchild Semiconductor, Inc. 142-143
Carson/Roberts, Inc. Adv.,
Division of Ogilvy & Mather
Florida Department of Commerce 217
Arthur L. Gray & Associates, Inc.
® Fluke Manufacturing Co., John 123,232
Bonfield Associates
General Automation 144,145
Chiat-Day, Inc. Advertising
Georgia Department of
Community Development 237
Gerald Rafshoon Advertising, Inc
The Gerber Scientific Instruments Co. 231

Charles Palm & Co., Inc.

= Gould, Inc/Instrument Systems Div.
Carr Liggett Adv., Inc

G.T. Schjeldahl Co.
Chuck Ruhr Assoc. Advertising, Inc.

% Guardian Electric Mlx., Co.
Kolb/Tookey and Associates., Inc.

Hanover Fair '74
German American Chamber of Commerce

= Harshaw Chemical Co.
Industry Advertising Company

= Hewlett Packard
Richardson, Seigle, Rolfs & McCoy, Inc.

= Hewlett Packard
Dancer, Fitzgerald, Sample Inc.

u Hewlett Packard
Richardson, Seigle, Rolfs & McCoy, Inc.

= Hewlett Packard
Richardson, Seigle, Rolfs & McCoy, Inc.

u Hewlett Packard

230

21

177,179

217

191

62,63

213

229
Phillips, Ramsey Advertising & Public Relations

Hitachi, Ltd.
Dentsu Advertising Ltd.

Hughes Aircraft C

Foote, Cone & Belding’

Information Handling Services
Tallant/ Yates Advertising, Inc.

Inselek
Ambrose & Borrie Advertising

Intel Corp.
Regis McKenna, Inc.

= Interelectronics, Inc.
Samuel H. Meyer Advertising

International Crystal Mfg., Co.
Robert V. Freeland & Associates

International Nickel Company
Ogilvy & Mather., Inc

International Rectifier Corp.,
Semiconductor Division
William E. Wilson Company

u Interstate Electronics Corp.
Chris Art Studio Inc.

Intronics
Impact Advertising Inc.

Ise Electronic Corp.
Shinwa International, Inc.

Israel Export Institute

= Johnson Company, E.F.
Martin Williams Advertising

Keithley Instruments, Inc.
Chargrin Valley Marketing Associates

= Keystone Electronics
Lawrence Nelson Advertising

Krohn-Hite Corp.
Impact Advertising, Inc.

Kyodo Electronic Laboratories., Inc.
Sanko Tsushinsha Ltd.

= Lambda Electronics Corp.
Michel-Cather, Inc.

Lear Siegler, Inc.
Electronic Instrumentation
Div.-Pin Bar
Jansen Associates, Inc. Marketing Services

LICON division lllinois Tool Works Inc.
Post Keyes Gardner Inc.

Litronix Inc.
Regis McKenna, Inc.

Lockheed Electronics Co.
McCann-Erickson, Inc.

LT

Master Appliance
Klau-Van Pietersom-Dunlap, Inc.

MCLinc.
Carr Ligget Advertising, Inc

= MFE Corporation
Brightman Company, Inc.

Micrometals
Printing/ advertising/plus. inc.

= Micro Switch Division of Honeywell
N.W. Ayer & Son, Inc

186
39

15
185
12-13
243
176

157

235

43

209

188
20

173

199

238

46-47

51
199
124

41

9E
215

202
78
224

146

241



Mirco Systems, Inc.
McAward Associates

Mitel Canada Limited

Motorola Semiconductor Products, Inc.
E. B. Lane & Associates, Inc.

= Narda Microwave
McCarthy, Scelba, DeBiasi
Advertising Agency, Inc.

National Electronics
Lea Advertising

= National Semiconductor Corp.
Chiat/Day, Inc. Advertising

= The J.M. Ney Company
Cooper Advertising, Inc.

Nikko Selki Co., Ltd.
General Advertising Agency, Inc.

Nippon Electric Co., Ltd.
Hakuhodo, Inc.

Nippon Kogaku K.K.
K & L Advertising Agency

North Atiantic Industries, Inc.
NOAT Advertising Company

North Electric Co.—Electronetics Div.
Marc Associates

* Norton
Technik Marketing

® Oak Switch
Marsteller, Inc.

= 0.K. Machine & Tool Corporation
= Panasonic

= Permag Corporation
Schneider, Allen, Walsh, Inc.

* Philips N.V. Pit/T & M Division
Brockies Communications Systems SA

Philips TMI
Brockies Communications Systems SA

Plessey Inc.
TCI Advertising, Inc.

* Plessey Semiconductors

F Precision Monolithics, Inc.
Marlborough Associates., Inc.

Premier Metal Products Corp.
Commercial Press, Inc.

Procond S.p.A.
QUADRAGONO

RCA-Solid State Division
Marsteller, Inc.

RCA Service Company
Al Paul Lefton Company, Inc.

F Rental Electronics, Inc.
Humphrey Browning MacDougall, Inc.

= Research, Inc.
Pederson, Herzog & Nee., Inc.

Rochester Gas & Electric Corp.
Ad Group
Hutchins/Darcy Inc.

= Rockland Systems
Rolf Johnsen, Inc.

{ Group
Campbell-Ewald Company Advertising
* Rohde & Schwarz

Rotron, Inc.
Black-Russell-Morris

Sangamo Electric Co.
atz-Hodgson-Neuwoehner, Inc.

Schauer Manufacturing Corp.
Nolan, Keelor & Stites

Schneider Electronics Corporation
F.M. Field & Company., Inc.

Scientific Atlanta/Optima Division

221

216
129

98

79

134-135

243

238

196,236

167

216

210

8E

18-19

220
204
224

54

64-65

219

58-59
28

166

201

69, 71

206

54

230

172

225

B
48

183

42

105

181

Raniere, Saslaw, Mohr and Associates, ., Inc.

S.D. S.A.
Public Service

Siemens AG
Linder Presse Union GmbH

Slliconix
Robertson West, Inc.

242

202

227

115

Simpson Electric Co. 203
Amerad Advertising Services., Inc.
Singer Instrumentation-Alfred Div. 207

.W. Ayer/Jorgensen/MacDonald, Inc.

1 Sorensen Company, A Unit of
Raytheon Company 44
Provandie Eastwood & Lombardi Inc.

Sprague Electric Company 8
Harry P. Bridge Company

Stackpole Carbon Company,
El icC [ 192-195
Ira Thomas Associates., Inc.

Superlor Flux & Mfg. Co. 220

Watts, Lee & Kenyon, Inc.

Systems Electronics, Inc.
International Rectifier Affiliates 234
William E. Wilson Company Advertising

Systron Donner Concord Instruments 9,222
Fred Schott & Associates
Talyo Denki Co., Ltd. 226
Daipro Inc.
= TEC, Inc. 206
TEC-AD
= Tektronix Inc. 33,35
McCann Erickson, Inc.
Tektronix-IDD 37
Young & Roehr Inc.
* Teledyne Relays 87
S. Michelson Advertising
Teledyne Semiconductor 7
Regis McKenna, Inc.
Teradyne, Inc. 66

Quinn & Johnson, Inc.

Texas Instruments Incorporated,
Semiconductor Group 152
Tracy-Locke Advertising Inc.

1 Thomas & Betts Company 57
McCarthy, Scelba, DeBiasi
Advertising Agency, Inc.

Thomson-CSF/Dumont 158
Raniere, Saslaw, Mohr and Associates, Inc.

Toko, Inc. 182
Hakuhodo, Inc.
Tokyo Electric Co., Ltd. 226
PAL, Inc./Export Advertising
% United Chemicon, Inc. 116
Spitz Advertising Agency., Inc.
u Unitrode Corporation 27

Culver Advertising., Inc.

Universal Oil Products,
Norpex Division 223
Campbell Mithun, Inc.

U.S. Capacitor Corp. 218
S. Michelson Advertising

Varo Semiconductor, Inc. 184
Warren-Guild

Vector Electronic Company, Inc. 230
Communications Management Company

Vespa 228

James Plessas Inc. Advertising-
Public Relations

= Wagner Electric Corporati 240
Coordinated Communications, Inc.

Weston Instruments Inc. 216A, 216B

Classified & Employment Advertising
F. J. Eberle, Manager 212-997-2557

EQUIPMENT (Used or Surplus New) For Sale
Employment
American Used Computer Corp. .
Boeing............
Jensen Tool & Alloys
Radio Research Instrument Co.

® For more information on complete product line see
advertisement in the latest Electronics Buyer’s Guide

* Advertisers in Electronics International

1 Advertisers in Electronics domestic only edition

Advertising Sales Staff

Pierre J. Braudé [212] 997-3485
Advertising Sales Manager

Atlanta, Ga. 30309: Joseph Lane
100 Colony Square, 1175 Peachtree St., N.E.
[404] 892-2868

Boston, Mess. 02116: James R. Pierce
607 Boylston St. [617] 262-1160

Chicago, IIl. 60611:

645 North Michigan Avenue
Robert W. Bartlett (312) 751-3739
Paul L. Reiss (312) 751-3738

Cleveland, Ohio 44113: William J. Boyle
[716] 586-5040

Dallas, Texas 75201: Charles G. Hubbard
2001 Bryant Tower, Suite 1070
[214] 742-1747

Denver, Colo. 80202: Harry B. Doyle, Jr
Tower Bidg., 1700 Broadway
[303] 266-3863

Detroit, Michigan 48202: Robert W. Bartlett
1400 Fisher Bldg
[313] 873-7410

Houston, Texas 77002: Charles G. Hubbard
2270 Humble Bidg. [713] CA 4-8381

Los Angeles, Calif. 90010: Robert J. Rielly
Bradley K. Jones, 3200 Wilshire Blvd., South Tower
[213] 487-1160

New York, N.Y. 10020

1221 Avenue of the Americas
Warren H. Gardner [212] 997-3617
Michael J. Stoller [212] 997-3616

Philadelphia, Pa. 19102: Warren H. Gardner
Three Parkway,
[212] 997-3617

Pittsburgh, Pa. 15222: Warren H. Gardner
4 Gateway Center, [212] 997-3617

Rochester, N.Y. 14534: William J. Boyle
9 Greylock Ridge, Pittsford, N.Y.
[716] 586-5040

San Francisco, Calif. 94111: Don Farris
Robert J. Rielly, 425 Battery Street,
[415] 362-4600

Paris: Alain Offergeld
17 Rue-Georges Bizet, 75 Paris 16, France
Tel: 720-73-01

Geneva: Alain Offergeld
1 rue du Temple, Geneva, Switzerland
Tel: 32-35-63

United Kingdom & Scandinavia: Keith Mantle
Tel: 01-493-1451, 34 Dover Street, London W1

Milan: Robert Saidel
1 via Baracchini, Italy Phone 87-90-656

Brussels: Alain Offergeld
23 Chaussee de Wavre
Brussels 1040, Belgium
Tel: 13-73-95

Frankfurt/Main: Fritz Krusebecker
Liebigstrasse 27¢, Germany
Phone 72 01 81

Tokyo: Tatsumi Katagiri, McGraw-Hill
Publications Overseas Corporation,
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NEYETCH COMMUTATORS AND SLIP RINGS...

are made of solid, wrought, non-porous noble alloys
which afford low noise and extremely long life with no
possibility of base metal contamination. In contrast to
conventional printed circuit commutators, which are
electroplated with thin layers of noble metal, extremely
low tolerances can be held with Neyetch. And, too, the
fabrication cost is reduced to a minimum by the
elimination of machining or stamping operations.

Neyetch commutators and slip ring assemblies have
proved superior for both commercial and military
applications and are widely used in potentiometers, video
tape recorders, radios, encoders, aircraft instruments,
sonar, timers, switches, marine instruments and such.
Ney plays a leading part in many products with low
energy electrical precision contact components including
switch assemblies, welded and staked assemblies, wire
forms, flat spring contacts, plastic molded brush and
contact assemblies, rivet head contacts and complete
assembled components. For our catalogue, write

The J. M. Ney Company, Bloomfield, Connecticut 06002.

the precious world of

“See us at . . . Booth 1523-25 IEEE Show*

Circle 242 on reader service card

Interelectronics all-silicon thyratron-like gat-
ing elements and cubic-grain toroidal magnetic
components convert DC to any desired number
of AC or DC outputs from 1 to 10,000 watts.

Ultra-reliable in operation (over 260,000
logged hours), no moving parts, unharmed by
shorting output or reversing input polarity.
High conversion efficiency (to 92%, including
voltage regulation by Interelectronics patented
reflex high-efficiency magnetic amplifier cir-
cuitry.)

Light weight (to 6 watts/oz.), compact (to
8 watts/cu. in.), low ripple (to 0.01 mv. p-p),
excellent voltage regulation (to 0.1%), precise
frequency control (to 0.2% with Interelectronics
extreme environment magnetostrictive stand-
ards or to 0.0001% with fork or piezoelectric
standards.)

Complies with MIL specs. for shock (100G
11 misc.), acceleration (100G 15 min.), vibra-
tion (100G 5 to 5,000 cps.), temperature (to
150 degrees C), RF noise (1-26600).

AC single and polyphase units supply sine
waveform output (to 2% harmonics), will
deliver up to ten times rated line current into
a short circvit or actuate MIL type magnetic
circuit breakers or fuses, will start gyros and
motors with starting current surges up to ten
times normal operating line current.

Now in use in major missiles, powering
telemeter transmitters, radar beacons, elec-
tronic equipment. Single and polyphase units
now power airborne and marine missile gyros,
synchros, servos, magnetic amplifiers.

Interelectronics—first and most experienced
in the solid-state power supply field produces
its own all-silicon solid-state gating elements,
all high flux density gneti p ts,
high temperature ultra-reliable film capacitors
and components, has complete facilities and
know how—has designed and delivered more
working KVA than any other firm!

For complete engineering data, write Inter-
electronics today, or call 914 EImwood 8-8000.

INTERELECTRONICS CORP.

700 U. S. Route 303 Congers, New York 10920

Circle 243 on reader service card 243



Glamourous, mysterious liquid crystals.

We make them.

Behind the mystery and glamour: Those
who could reasonably be expected to
phone Mr. Grau are probably interested
in making display devices ranging from
mass-marketed consumer goods to some
of the more ambitious reaches of the en-
gineering imagination.

Liquid-crystal technology has blazed up
after smoldering quietly for most of the
time since 1888. Organic chemists get to
collaborate with electronic engineers
through the medium of the marketplace,
if not personally. For now, Kodak has set
up its booth on the chemical side of the
street.

The present generation of electronic
engineers catch on fast to subjects they
didn’t necessarily concentrate on in school.
In liquid-crystal work, one deals with the
different forms and degrees of orderedness
among molecules, ranging between the
randomness of an ordinary isotropic lig-
uid and the periodic architecture when it
freezes to a crystal. Only certain com-
pounds assume this mesomorphic state.
Molecules of such compounds have a gen-
erally elongated shape.

The most highly ordered kind of liquid
crystal, called smectic, where the mole-
cules tier up in layers and the layers can
only slide against each other, can be seen
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when water sits in contact with a bar of
soap. In a nematic liquid crystal there are
no tiers, but the molecules stay parallel.
Possibilities exist for controlling their
alignment. And this alignment controls
what they do to light passing through. And
that’s what the action is mostly about in
industry circles.

Field effect, one approach used to cre-
ate a visible pattern in a thin layer of ne-
matic material between patterned, trans-
parent electrodes, amounts to electrically
tuned birefringence. (We hope you didn’t
cut the lecture on birefringence in Physics
1.) Contrast between “on” and “off” is
attained through various arrangements of
light polarizers and quarter-wave retarda-
tion plates. Where and when the field is off,
the molecules must line up parallel to each
other and to the cell walls. This is called
“homogeneous” alignment. Surface treat-
ment to make it happen is protected by
patents or trade secrecy.

Dynamic scattering is the other
approach. Here, in the “off” state, the
alignment can be either homogeneous or
perpendicular to cell walls. The latter is
“homeotropic” in the lingo of the art.
Either way, light passes straight through,
and the layer looks clear. Where field is
applied, then regardless of previous orien-

News: For ficld-effect devices,
EAsTMAN 14080 is now ready to
ship. At 18 um spacing, a typical lot
shows a threshold of only 1.5 volts
rms for 60-Hz sine wave (or 2 volts
dc), an operating temperature range
of 0 to 75°C, and a dielectric anisot-
ropy of +11.9 at 25°C. At 5 V mms,
turn-on time at room temperature is
about 100 ms; turn-off time, about
350 ms; contrast ratio, about 50:1.

For dynamic scattering devices,
EASTMAN 14099 is equally ready,
with the same O to 75°C operating
temperature range. It aligns itself ho-
meotropically on clean electrodes
without additional magic—an impor-
tant advantage. Typical threshold is
4 volts rms, 5 volts dc.

More details from George Grau at
Organic Chemical Sales, Kodak,
Rochester, N.Y. 14650 (716-325-
2000, ext. 57288).

tation, all the molecules strive for paral-
lelism to the wall. But ions that have been
incorporated in the mixture migrate, col-
liding with them to knock them every
which way. The resulting optical inhomo-
geneity scatters light. These turbid areas
can be made to look either darker or
lighter than the clear areas, depending on
directiens of illumination and viewing.
Appearance of the pattern is more sensi-
tive to angle of view than with field effect.
Power drain is more, because of the tur-
bulence to be maintained. But you don’t
have to find (or license from somebody)
a way to align the molecules. You just use
EasTMAN 14099.

Say, if yow've read this far you are
probably interested enough to ask Dept.
412-L, Kodak, Rochester, N.Y. 14650 for
Eastman Organic Chemical Bulletin, Vol.
45, No. 2 (1973), where four scientists of
the Kodak Research Laboratories, who
write more like scientists than engineers,
will take you farther into this than you'd
want to go for just recreation. It has a
76-item bibliography. For our 3,281-item
Liquid Crystal Bibliography (Kodak Pub-
lication JJ-193) on microfiche, make that
Dept. 454 and send $25* (plus applicable
state and local taxes).

*Price subject to change without notice.
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