




























































































































































































































































































































































































































































































THEENERGYCRUNCHIN'74: 

SITIT 
E 

With all aspects of the '74 outlook weighed and care­
fully evaluated-the energy crisis, increased distribution 
costs, decreased labor availability-many companies 
simply cannot afford to remain stationary and absorb 
escalating operating costs. 

But there is a positive note. Expansion into Georgia 
could offset anticipated drops in corporate profits. 

The reasons are simple: 

FUEL RESOURCES 
Nationwide, heavy fuel oil shortages could reach an 

average of 38% unless rationing is initiated in 1974, so 
the National Petroleum Council indicates. As freezing 
winter conditions persist, power reserves dwindle, forc­
ing many businesses to curtail production. 

In Georgia the vast majority of electric power is gen­
erated by coal , lessening the demand for oil , and putting 
Georgia in an excellent position to provide energy for 
new and expanding plants. 

Moreover, Georgia has such a mild climate that less 
fuel is needed than in cooler regions. A typical aver­
age temperature for the month of January in northern 

40.9° F; in southern Georgia 51 .9° F. In July, 
the average for northern Georgia reaches 78.3° F, 
while readings maintain an 81 .1° F average in south­
ern Georgia. 

TRANSPORTATION RESOURCES 
Nationwide, the availability of fuel for transportation 

has reached a level lower than at any time since World War 
11 . Airlines are faced with a 15%-20% short-run flight cut­
back due to decreased fuel allotments. 

In Georgia is based the second busiest airport in the 
world , transacting in 1973 an average of 1,176 operations 
daily. A 20% cutback in air flights in Georgia would still 
provide better shipping opportunities than a 20% cut­
back in a less active transportation center. In addition, 
the Georgia Ports Authority operates two deep-water 
ports, one of which is the most modern on the East 
Coast. We also have 5,636 miles of railway, and over 
500 motor carriers to transport your goods and produc­
tion materials. 
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LABOR RESOURCES 
Nationwide, although employment among fuel­

related businesses has declined, statistics show that 
factory jobs in most industries have increased. Employ­
ers are still searching for workers who produce an honest 
day's work for an honest day's pay. 

In Georgia labor is always available. And Georgia will 
train your workers free through the Quick Start Program, 
operated in conjunction with the state 's vocational tech­
nical schools. There are 26 such facilities strategically 
located throughout the state. Geographic coverage is 
so complete that 9 out of 1 O people in Georgia are with­
in 25 miles of a vo-tech school. Some schools have ex­
tended hours from 8:00 a.m. until 11 :00 p.m. so as to 
provide education to more working adults. With the 
Quick Start Program, you need not face production 
delays that might ordinarily be incurred while training 
laborers. And with Georgia 's mild climate, absenteeism 
due to inclement weather is almost nonexistent. Finally, 
one of the most important considerations is the fact that 
Georgians still take pride in their work, earning their 
wages with a decent day's output. 

Contact our Georgia Department of Community De­
velopment for the 1974 Industrial Survey of Georgia. 
And find out more reasons why you shouldn 't just sit 
it out where you are. 

Georgia Department of Community Development 
Industry Division , Dept. EL-45 

Box 38097 
Atlanta, Georgia 30334 

Please send me the 1974 Industrial Survey of Georgia. 

Name Title 

Company 

Address 

_____ !! ___ _J 

GEORGIA 
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[I3 Kyodo Electronic Laboratories Inc. 

KB-6400 LED Segment Driver 
KB-6401 LED Digit Driver 
KB-6402 LED Digit Driver 
KH-6286 Nixie Tube Segment Driver 

KH-6288 Nixie Tube Segment Driver 
KH-6800 Nixie Tube Digit Driver 
KH -6811 Nixie Tube Digit Driver 
KH-6813 Nixie Tube Digit Driver 

KH-6814 Nixie Tube Digit Driver 
KM-6608 Fluorescent Tube Driver 
KM-6609 Fluorescent Tube Driver 
KH -6270 Printer Driver 

KH-6298 Printer Driver 
KH-6275 Printer Driver 
KH-6269 Printer Driver 
KB-5404 Clock Generator Dual Fhase 

#Trademark of Burroughs corporation. 

fEKYODO 
ELECTRONIC 
LABORATORIES INC_ 

11-18, 2 Chome. Sonan. Sagamihara-shi , 
Kanagawa-ken . Japan 
TEL : 0427-42-6731 - 6 
CABLE ADDRESS : KELIC MACHIDA 
TELEX : 2872 - 239 KELIC 

Circle 238 on reader service card 
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''PLAGUE 
FREE'' 

All aluminum bonding, Post to Pad. Lower 
sealing temperatures in the assembly of 
Diacon packages makes for higher elec­
trical yields of 8 to 36 lead Diacon package 
systems for surface-sensitive devices. 

For information, call or write ... 

4812 Kearny Mesa Road 
San Diego, California 92111 

(714) 279-6992 

Circle 266 on reader service card 

Best OJiJcka 

Electric Clock Motors 
Increase your sales potential with compact, 
ultra-thin motors that deliver an amazing 
150 gr-cm at only 6 rpm! 
Just compare the following features : 
•More power for your money. 
•Compact construction means easy design. 
•Low speed increases lifetime and elimi-

nates noise. 

NIKKO SEIKI CO.,LID. 
4-25, 2-chome, Azuma-cho, Ageo-shi , 
Saitama, Japan Tel : 0487-71-2450 

Circle 267 on reader service card 



CLASSIFIED ADVERTISING 

SEARCHLIGHT SECTION 
BUSINESS OPPORTUNITIES 
USED OR SURPLUS EQUIPMENT 

AUTOTRACK MOUNT 
AUTO TRACK 
SCR-584 llADARS 
360 degree azimuth . 210 
degree devalion '.) "'cep with 
better than I mil. acc uraC} . 
Missile vclocit) acceleration 
and ~1c:.,.ing rates . Ampli · 
d) nc and ~~rvo control. Will 
handle up to 20 rt . di:..h . Sup-

"Jl ~~i:~~ 1~~ ~f.1Sti 1~i~~~~ntr~J , t \ cm. van mounted radar sy)I -
= =,,.._ . . -'';J1:· . ~ tern . Conical !rlc an . PPL 6 rt . 
c ..,...-_:.,. . · . ~~ di!<th . Ideal for S band telc -
~- _...il). ~- mctr) . v.cather. baloon trk . 
m1)1!->ilc trk. rocket trk. ECM range . Write for complete 
dat a . 600 pg . instr . bk . avail. at S25 ca . 

1 MIV LINEAR ACCELERATOR 
Dual Mode, Jon or Electron. RF Drive . JOO 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 . . I mil tracking accuracy. 6' Fresnel lens antenna 
with 4 ho rn monopulsc recd . Tracking range 50 or 2CX) 
miles. Formerly used as range sare ty radar at Cape 
Kenned y. 

RECON DRONE CONTROL RADARS 
X Band !!Y!itCm!I autotrad a nd !!Carch complete with 
plo1ting board~ . Fully m obile van moun~ed . Give~ ~Pl. 
,1an1 rang.c . altitude data . Ground to air control links 
and beacon> abo in stock . AN / MPQ-19 A AN I 

~~'D-lR DATA MICROWAVE LINK 
Frcg. 7. 1-7 .9 GHz. Pwr. 100 mw., 4 ~han.nels . Tr~ns­

mits video, pulse, synchro, and voice mforma11on. 
Mfr: Motorola. 

SPARE PARTS IN STOCK 
Nike Aja>. Nike Hercule>. M -J3 . MPS- 19. TPS- ID. 
TPS-IOD . FPS-6. SPSS . SCR -584. HIPAR . 

RADAR & RF PKGS. 
3~ghL40k~ Pulse RF pk~ 
24ghL 40kw Pulse bomb toss ~v~tcm 
16jlhz IJO kY. Pulse 8 -58 search radar S) Stcm 

X BAND SEARCH 40 l(W PULSE WEATHER RADAR 
X llAND AUTOTRACIC 1501CW PUl.SE M-JJ 

rnmpl w / plot boards 
X BA ND BEACON 400W PULSE AN / DPN-62 
X BAND AUTOTRACIC 50kW PULSE 8-47 

fire control complete 
C UNO WEATHER RADAR 150 ICW PULSE 
C BAND HEIGHT FINDER 

AN / F.PS-26 5 mcjlav.att output. 
AN / TPS-37. I me3awatt output. 

C BAND I MEGAWATT AUTOTRACIC 

PULSE MODULA'PORS c ~~~dDs~~~r~u~~"i ~~t,2lN I SPS-5 
245 KW LINE PULSER Output 16 KV at 16 amp . . 25 SBANO AUTOTRACIC 500 ICW PULSE 10' DISH 

µsat4000PPS . S BAND I MEGAWATT COHERENT AN / FPS- 18 
405 KW FLOATING DEC.K PULSER Output 20 KV S BAND I MEGAWATT PULSE NllCE ACQ. 

at 20 amp. I µsto 10 m1llesec pulse. S BANDS MEGAWATT HEIGHTFINDERAN / FPS-6 
500 KW LINE PULSER Output 22 KV at 28 amp. S BAND BEACON 1 ICW PULSE 

.4/ 1.75 / 2.25 µsat 2500/ 550/ 300 PPS . L BAND SOOICW PULSE AN / TPS ID / E 
I MW HARDTUBE MIT MODEL 9 Output 25 KV at L BAND 5 to lOICW PULSE -

40 amp .. 25-2 µsat .002 D.C. 400mhl I KW CW AN ./ FPS-23 
2.0 M~LINE PULSER Outpct 30 KV at 70 amp. 1/ 2 225mhz I MEGAWATT PULSE AN / TPS 28 

µsat 600/ 300 PPS. 2-30mh, IOOK W PULSE 
3 MW LINE PULSER Output 39 KV at 75 amp. C W .950-5ghL 150 WATTS 

.25 / I µsat 500 PPS. CW 1.5mhL-10. 5~ht 5 WATTS 
IOMWLINEPULSEROutput76KVat 135 CW7.4GHZ 2KW 

amp. 2.5 ,., at 350 PPS. AN / GPG-1 SKYSWEEP TRACKER 
17 MW LINE PULS[R Output 17 KV at 1000 J c m. auto . tracking radar S)stem . Co mp. 

amp. 2-5 µsat 150-2(,, ')()PPS. pkg . ..-. I indicator S)l'I . Full tatgct ' c4u1s1-
HV POWER SUPPLIES • tio n & auto . tracking. Input I 15v 60c~ . new . 
6.3 KV@ 5. Amp; 20K V@ 1.3 Amps; 35KV@ CATllOG In >lock For immcd. del. Entire sys . 6 ' ' 3' ' 
1.5 Amps: 28KV . 70MA : 12KV (g, 800M.A · OH YOUI iO' . ldr:al for infrared tracker . drone tr.:11..:: kcr . 
18KV @. 2.25 Amps: 17 .5KV @. 1.8 Amp" ~~- lUT~I~, mi>silctracker . R & D. 

Radio-Researcli Instrument Co.1Nc. 
.. __ 3 Quincy St., Norwalk, Conn. 06850 • 203-853-2600 -----• 
~----------....... ~~"".""~~C~IR~C~LE_9_5 ..... 20N READ~E-K_S_ER_v_1c_E_c_A_RD ____________ --, 

IMMEDIATE DELIVERY 
Minis & Peripherals 

DEC-HIS-NOVA 
SEl-HP-MOHAWK 
CPU, Card, Printer, Tape,_ Disk 

NEW• MOHAWK 4320 PRINTERS 

PDP 11 t~~l.P~f~~~~ 
PDP-8 CPU $1500 

$750 Mini_s 
TELETYPE 35 & 37 

DEC & HONEYWELL Modules 
617/261·1100 

: Send/or F~ee-RepOr1 .-1iiiinlenante·o/compurers-·· 
AMERICAN USED COMPUTER CORP. 
P.O. Box 68. Kenmore Sta .. Boston. MA 02215 
member COMPUTER OEALERS ASSOCIATION 

CIRCLE 953 ON READER SERVICE CARD 

FREE CATALOG 
HARD-TO-FIND PRECISION TOOLS 
Lists more than 1700 items-pliers, 

~1:z~1:,ir~;t~~~r~~i::~~ ~~ki~; 
and -cases. Also includes four pages of 
useful "Tool Tips 11 to aid in tool selection . 

~ . T E N SE N "Tl_)C.> L S 
~ 4111 N 4-lth Slf PP I Ph o<'n n A .. 1 8'>0 b 

a::::4 l:;qi 

CIRCLE 956 ON READER SERVICE CARD 

Q. Whom do I 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 is scheduled to appear. 

..ti t:MPl .. OYMt:NT 
"" OPPORTlTNITIES 

Send New Ads to: 
Electronics 

Class. Adv. Dept. 
P.O. Box 900, N.Y., N.Y. 10020 

--~~ 
~--Communkations 

Enginnn 
Boeing Aerospace Company hos 
openings in the following specific 
fields: 
Radio Systems-Both narrow and 
wide bond transmission. 
Intercoms and multiple subscriber 
switching subsystems. 
Communications Equipment and 
Systems-transmitters I receivers, 
modems , mulliplexers, teletype 
systems, data and audio distribulion 
systems. 
Communications Techniques­
modulolion I demodulolion, multi ­
plexing I demultiplexing, encryption I 
decryption coding. 
BSEE or comparable experience 
required . 
Please send your resume lo The 
Boeing Company, P.O. Box 3707-
MBY , Seollle, WA. 98124 . 

An equal opportunity employer. 

BOE.I/VG 
Gelling people toge!her . 

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
sti tution. Reply to John C. Spille, Dean, 

.Ohio College of Applied Science, Cincin­
nati , Ohio 45210. Equal Opportunity Af· 
firmative Action Employer. 

Positions Afailable-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 r ating-
30A@750C Case. Forward 
Surge rating-400A @ rated 
load. B-10 Series replaces look-

~1111111111111111111111111 
~~11111111111111111111111 
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alike bridges rated up to 25A 
and from 50 to 1,000 PRV 
per leg. 

B-40 Series. DC rating-
15A@750C Case. Forward 
surge rating-300A @ rated load. 

B-50 Series. DC rating-
10A@750 C Case. Forward 
surge rating-300A@ rated 
load. 

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

Corporation, 630 West Mt. 
Pleasant A venue, Livingston, 
New Jersey 07039. 

Wagner makes other quality 
products in volume for the elec­
tronics industry, including vacuum 
fiuorescent readouts, power supplies 
and subsystems, silicon r ectifiers, 
resistors, miniature lamps and 
status indicators. A nd Wagner 
offers contract manufacturing. 

WAINER® 
®T radema rks Wagner and Tung-Sol, Reg. U.S. Pat. Off. and Morcos Registrodos We've got a lot more riding for you. 
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Acme Electric 197 Cosmo Electronics 204 • Gould, lnc/ln1trument Systems Div. 230 
Hutchins/ Darcy Inc. Robert Whitehil l Inc., Advertising Carr Liggett Adv., Inc. 

• Adret Electronlque 28 • Custom Electronlcs., Inc. 154 G.T. Sch~eldahl Co. 21 
P. Ramain Laux Advertising ., Inc . Chuc Ruhr Assoc . Advertising, Inc. 

• Advanced Micro Devices 6E Cutler Hammer., Inc. 149 * Gua~~:~7Ti;'~~~l~:f~5s~~iates , Inc. 
177 ,179 

Keye, Donna. Pearlstein Campbell-Mithun ., Inc . 

Advanced Micro Devices 10-11 • Dale Electronlca, Inc., Hanover Fair '74 217 
Keye, Donna, Pearlstein A Sub. of the Lionel Corp. 4th Cov. German American Chamber of Commerce 

• AEG Telefunken 52 
Swanson. Sinkey, Ellis, Inc. Advertising 

• Harshaw Chemical Co. 191 
Werbeagentur Dr. Kuhl Gmbh •t Dana Laboratories 84-85 Industry Advertising Company 

AIL TECH/Cutler-Hammer 
Dailey & Associates 

• Hewlett Packard 214-215 
R.L. Thompson Advertising Data General Corporation 

Scal i, McCabe, Slaves., Inc . 
140-141 Richardson, Seigle , Rolls & McCoy, Inc. 

• Alrpax Electronics 156 • Hewlett Packard 62,63 
Robert Walker & Associates • Daiei Systems., Inc. 3rd Cov. Dancer, Fitzgerald , Sample Inc . 

Alden Electronics 206 
John Dolan Advertising 

• Hewlett Packard 213 
Ell iott Advertising Agency, Inc. Deutsche Messe AG, Hanover 198 Richardson, Seigle, Rolfs & McCoy, Inc. 

WilkensWPT, 

Alle~o~r~:~~YY~~~C:~lr & Johnson inc. 
24 • Hewlett Packard 2 

Dlacon 167 Richardson, Seigle, Rolfs & McCoy, Inc. 

Allled Control Corp. 106 
Gardner Des pain & Associates 

• Hewlett Packard 229 
Coqper Advertising Inc . DI aeon 238 Phillips, Ramsey Advertising & Public Relat ions 

American Microsystems Inc. 
Grant Rogondino Millard ., Inc. 

Hitachi, Ltd. 186 160-161 
Wi lton Coombs & Col nett Inc. Advertising 

• Dlallj~~~~~~;:r''.~c 2nd Cov. Dentsu Advertising Ltd. 

American Optical Scientific Instrument Division 212 Hughes Aircraft Company 39 
Wilson, Haight & Welch, Inc. Dlck1on Electronics Corporation 211 Foote. Cone & Belding 

AMF/Potier & Brumlleld Division 60-61 
NA Winter Advertising Agency 

Information Handling Services 15 
Fuller & Smith & Ross ., Inc. Digital Equipment Corporation 86-87 Tallant / Yates Advertising , Inc. 

Amphenol Components Group 
Creamer, Trowbridge , Case & Basford ., Inc. 

lnoelek 185 
Bunker Ramo Corp. 22-23 Digital Equipment Corporation 163 Ambrose & Barrie Advertising 
Marsteller, Inc. Schneider Parker., Inc. 

Intel Corp. 12-13 
• Anrltau Electrlc Co., Lt. 11E DIT-MCO lnternatlonal 153 Regis McKenna , lnc . 

Diamond Agency Co., Ltd . Strecker Advertising 
243 • lnterelectronlca, Inc. 

Anzac Electronics 226,228 Diva, Inc. 190 Samuel H. Meyer Advertising 
Ken Puleo Advertising Hallolf • Caine 

tnte~~"t!~n.J.1 ~:kr!~~ 'if!Ji5s~~iates 176 

• APM-Hexseal 182 Eastman Kodak Co. lnterdlvlslonal / Optlcal 244 
The Sommer Agency., Inc. Rumrill-Hoyt, Inc. 

International Nickel Company 157 
Appllcon Inc. 16 Edo Western Corporation 232 Ogilvy & Mather., Inc. 

Johnson, Raffin & Lingard , Inc. Technical Services for Industry 
lntematlonal Rectifier Corp., 

Associated Environmental Systems, Inc. 214 EECO 184 Semiconductor Division 235 

A.O. Adams Advertising, Inc. The Greer Agency William E. Wilson Company 

• Augat 233 • Interstate Electronics Corp. 43 
E-H Reoearch Laboratories, Inc. 200 Chris Art Studio Inc. Creamer. Trowbridge, Case & Basford., Inc. Hal Lawrence Inc. 

t Automatic Electric 58-59 lntronlcs 6 
Elec-Trol Inc. 222 Impact Advertising Inc. Marsteller, Inc. S. Michelson Advertising 

Electronic Arrays 111 
lse Electronic Corp. 209 

• AVX Ceramics 171 Shinwa International , Inc. 
All ied Advertising Agency., Inc . Bonfield Associates 

Electronic Meaaurementa Inc. 88 
Israel Export Institute 188 

Ballantlne Laboratories, Inc. 199 
MLF Graphics Hill Advertising Agency • Johnson Company, E.F. 20 

Bausch & Lomb., Inc. 232 
Martin Williams Advertising 

• Electronic Navigation Industries 14 
Wolff Assoc., Inc. Hart Conway Co., Inc. Keithley Instruments, Inc. 173 

Chargrin Valley Marketing Associates 

• Bell & Howell-Electronics t Elgar Corp. 169 
& Instruments Group 82-83 Chapman Michett i Advertising • Keystone Electronics 199 

Boylhart, Lovett & Dean Lawrence Nelson Advertising 

Blomatlon., Inc. 174 
• El Instruments Inc. 208 Krohn-Hite Corp. 5 

Paul Pease Advertising , Inc. 
Langler-Stevens, Inc. Impact Advertising, Inc. 

Blle~a~:~~~~~is~~~~lc . 228 
Emr-Telemetry 168,205 Kyodo Electronic Laboratories., Inc. 238 

Carol Marketing Associates Sanko Tsushinsha Ltd. 

Advertisinq & Public Relations • English Electric Valve Co., ltd. 4E, SE • Lambda Electronics Corp. 46-47 
The London Advertising Partnership Michel-Cather, Inc . 

• Bussmann Mfg. Division of McGraw-Edison Co. 45 
Henderson Advertising Company • Erle Technological Products, Co., Inc. 17 Lear Siegler, Inc. 

Allman Hall Associates Advertising Electronic Instrumentation 
California Computer Products 187 Dlv.-Pln Bar 51 

Dai ley & Associates Advertising Excellon Industries 175 Jansen Associates, Inc. Marketing Services 

Calma Company 77 
Graham & Sparkman Advertising Etcetera 

LICON dlvl1lon llllnols Tool Works Inc. 199 
William Cain, Inc. Advertising Fabrl-Tek Inc. 189 Post Keyes Gardner Inc . 

Carpenter Technology Corp. 164 
Midland Associates Inc. 

Lllronlx Inc. 124 
Beaumont, Heller & Sperling ., Inc . 

Marketing and Advertising Services 
Regis McKenna, Inc . 

• Centralab Electronics Div., 
Fairchild Semiconductor, Inc. 142-143 Lockheed Electronics Co. 41 Carson / Roberts, Inc. Adv., 

Globe-Union Inc. 73 Division ol Ogilvy & Mather Mccann-Erickson, Inc. 
Action Communicators 

Florida Department of Commerce 217 • LTT 9E 

• Chicago Dynamic Industries Inc. 210 Arthur L. G(ay & Associates, Inc. Master Appliance 215 
Burton Browne Advertising Klau-Van Pietersom-Dunlap, Inc. 

Cinch Connectors., Operation of 
• Fluke Manufacturing Co., John 123,232 

Bonfield Associates MC Linc. 202 TRW Electronic Components 155 Carr Ligget Advertising , Inc. 
St ra l Advertising Company., Inc. General Automation 144,145 

Circuit-Silk, Inc. 180 
Chiat-Day, Inc . Advertising • MFE Corporation 78 

Haaga Advertising Georgia Department of 
Brightman Company, Inc. 

Community Development 237 Micro metals 224 
• Coll Winding International Exhlbltlon1, ltd. 220 Gerald Ralshoon Advertising , Inc . Printing / advertising / plus. inc. 

Colonsay Communications 
The Gerber Sclentlllc Instruments Co. • Micro Switch Division of Honeywell 146 231 

• • Computer Components. , Inc. 12E Charles Palm & Co., Inc . N.W. Ayer & Son , Inc. 
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Mlrco Sy1tem1, Inc. 
McAward Associates 

Mltel Canada Limited 

Motorola Semiconductor Products, Inc. 
E. 8 . Lane & Associates, Inc. 

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

National Electronic• 
Lea Advertising 

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

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

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

Nippon Electric Co., Ltd. 
Hakuhodo, Inc . 

Nippon Kogaku K.K. 
K & L Advertising Agency 

North Atlantic lndu1trleo, Inc. 
NOA T Advertising Company 

North Electric Co.-Electronellc1 Div. 
Marc Associates 

•Norton 
Technik Marketing 

•Oak Switch 
Marsteller, Inc. 

• O.K. Machine & Tool Corporation 

•Panasonic 

• Permag Corporation 
Schneider, Allen , Walsh, Inc. 

• Phlllp1 N.V. Plt/T & M Division 
Brockies Communications Systems SA 

Phillps TMI 
Brockies Communications Systems SA 

Pleoseylnc. 
TCI Advertising, Inc. 

• Pleosey Semiconductor• 

:I: Precision Monollthlc1, Inc. 
Marlborough Associates., Inc. 

Premier Metal Product• Corp. 
Commercial Press, Inc. 

Procond S.p.A. 
OUADRAGONO 

RCA-Solld State Division 
Marsteller, Inc . 

RCA Servi"'! Company 
Al Paul Lefton Company, Inc. 

:I: Rental Electronlc1, Inc. 
Humphrey Browning MacDougall, Inc . 

• Reaearch, Inc. 
Pederson, Herzog & Nee., Inc. 

RochHter Ga1 & Electric Corp. 
Ad Group 
Hutchins/ Darcy Inc. 

• Rockland System• 
Rolf Johnsen, Inc. 

Rockwe,11 international Electronic• Group 
Campbell-Ewald Company Advertising 

• Rohde & Schwarz 

Rotron, Inc. 
Black-Russell-Morris 

Sangamo Electric Co. 
Satz-Hodgson-Neuwoehner. Inc. 

Schauer Manufacturing Corp. 
Nolan , Keelor & Stites 

Schnelder Electronic• Corporation 
F.M. Field & Company., Inc. 

Scientific Atlanta / Optima Dlvt1lon 

221 

216 

129 

98 

79 

134-t35 

243 

238 

196,236 

167 

216 

210 

BE 

18-19 

220 

204 

224 

54 

64-65 

219 

58-59 

28 

166 

201 

69, 71 

206 

54 

151 

230 

172 

225 

1E 

48 

183 

42 

105 

181 
Raniere, Saslaw, Mohr and Associates,., Inc. 

S. D. S.A. 202 
Public Service 

Slemen1AG 227 
Linder Presse Union GmbH 

Slllconlx 115 
Robertson West, Inc. 

242 

Slmp1on Electric Co. 
Amerad Advertising Services., Inc. 

Singer ln1trumentallon-Allred Div. 
N.W. Ayer / Jorgensen / MacDonald , Inc. 

:I: Soren1en Company, A Unit of 
Raytheon Company 
Provandie Eastwood & Lombardi Inc. 

Sprague Electric Company 
Harry P. Bridge Company 

203 

207 

44 

8 

Sta~~~/~.;rct::'m~:;':'t~Yb1v111on 192-195 
Ira Thomas Associates., Inc. 

Superior Flux & Mfg. Co. 
Watts, Lee & Kenyon, Inc. 

System• Electronic•, Inc. 
lntamallonal Rectifier Afflllateo 
William E. Wilson Company Advertising 

Sy1tron Donner Concord ln1truments 
Fred Schott & Associates 

Taiyo Denki Co., Ltd. 
Daipro Inc. 

• TEC, Inc. 
TEC-AD 

• Tektronix Inc. 
Mccann Erickson, Inc. 

Tektronlx-IDD 
Young & Roehr Inc. 

• Teledyne Relays 
S. Michelson Advertising 

Teledyne Semiconductor 
Regis McKenna, Inc . 

Teradyne, Inc. 
Quinn & Johnson , Inc. 

Texas ln1tn1ment1 Incorporated, 
Semiconductor Group 
Tracy-Locke Advertising Inc. 

:I: Thomas & Betti Company 
McCarthy, Scelba, DeBiasi 
Advertising Agency, Inc. 

Thom1on-CSF I Dumont 
Raniere, Saslaw, Mohr and Associates, Inc. 

Toko, Inc. 
Hakuhodo, Inc. 

Tokyo Electric Co., Ltd. 
PAL, Inc.I Export Advertising 

:I: United Chemlcon, Inc. 
Spitz Advertising Agency., Inc. 

• Unllrode Corporation 
Culver Advert ising., Inc . 

Universal Olf Product1, 
Norpex Dlvl1lon 
Campbell Mithun, Inc. 

U.S. Capacitor Corp. 
S. Michelson Advertising 

Varo Semiconductor, Inc. 
Warren-Guild 

Vector Electronic Company, Inc. 
Communications Management Company 

Veep• 
James Plessas Inc. Advertising­
Public Relations 

• Wagner Electric Corporation 
Coordinated Communications, Inc. 

220 

234 

9,222 

226 

206 

33, 35 

37 

57 

66 

152 

57 

158 

182 

226 

116 

27 

223 

218 

184 

230 

228 

240 

We1ton ln1truments Inc. 216A, 216B 

Classlfled & Employment Advertising 
F. J. Eberle, Manager212-g97-2557 

EQUIPMENT (U1ed or Surplu1 New) For Sale 
Employment ...... . .......... 239 
American U1ed Computer Corp. .. . ......................... 239 
Boeing ........................................ . ................. 239 
Jenoen Tool & Alloy• .. . ....... ... .239 
Radio Reoearch ln1trument Co. .. . .............. ...... 239 

• For more information on complete product line see 
advertisement in the late.u Electronics Buyer's Guide 

• Advertisers in Electronics International 
t Advertisers in Electronics domestic only edi tion 

Advertising Sales Staff 
Pierre J. Braude [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. [6t 7] 262-1160 

Chicago , Ill. 60611 : 
645 North Michigan Avenue 
Robert W. Bartlett (312) 751-3739 
Paul L. Reiss (312) 751-3738 

Cleveland, Ohlo44113: 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 Bldg. , 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 Bldg. [713] CA 4-8381 

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

New York, N .Y. 10020 
1221 Avenue of the Americas 
Warren H. Gardner [212] 997-36t 7 
Michael J. Stoller [212] 997-3616 

Phlfadelphla, 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, Pillsford, 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: Ala in 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 

Miian: Robert Saidel 
1 via Baracchini. Italy Phone 87-90-656 

Brussels: Alain Offergeld 
23 Chaussee de Wavre 
Brussels t 040, Belgium 
Tel : 13-73-95 

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

Tokyo: Tatsumi Katagiri , McGraw-Hil l 
Publications Overseas Corporation . 
Kasumigaseki Building 2-5, 3-chome, 
Kasumigaseki , Chiyoda-Ku, Tokyo, Japan 
[581] 9811 

Osaka: Ryji Kobayashi , McGraw· Hitl 
Publications Overseas Corporation , Kondo 
Bldg ., 163, Umegae-cho Kita-ku , Japan [362] 8771 

Australasia: Warren E. Ball , ITO Box 5106 , 
Tokyo, Japan 

Business Department 
Stephen R. Weiss, Manager 
[212] 997-2044 

Thomas M . Egan, 
Production Manager [212] 997-3140 

Carol Gallagher 
Assistant Production Manager [212] 997-2045 

Dorothy Carter, Contracts and Billings 
[212] 997-2908 

Frances Vallone, Reader Service Manager 
[212] 997-6057 

Electronics Buyers' Guide 
George F. Werner, Associate Publisher 
[212] 997-3t39 

Regina Hera, Directory Manager 
[2 t 2] 997-2544 

Electronics/Marc h 7, 197 4 



. an 
functional 

® 
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 contamiRation. 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 

lnterelectronics 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 lnterelectronics patented 
reflex high-efficiency magnetic amplifier cir­
cuitry.) 

Light weight (to 6 watts/oz.), compact (to 
8 wotts/cu. in.), low ripple (to 0.01 mv. p-p), 
excellent voltage regulation (to 0.1 o/o ), precise 
frequency control (to 0_2o/o with lnterelectronics 
extreme environment magnetostrictive stand­
ards or to 0.0001 o/o with fork or piezoelectric 
standards.) 

Complies with MIL specs. for shock (lOOG 
11 misc.), acceleration (lOOG 15 min_), vibra­
tion (IOOG 5 to 5,000 cps.), temperature (to 
150 degrees CJ, RF noise (1-26600). 

AC single and polyphase units supply sine 
waveform output (to 2o/o harmonics), wili 
deliver up to ten times rated line current into 
a short circuit 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. 

lnterelectronics-first and most experienced 
in the solid-state power supply fleld produces 
its own all-silicon solid-state gating elements, 
all high flux density magnetic components, 
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 lnter­
electranics today, or call 914 Elmwood 8-8000. 

INTERELECTRONICS CORP. 
700 U.S. Route 303 Congers, New York l 0920 

Circle 243 on reader service card 243 



Glamourous, mysterious liquid crystals. 

We make them. 

Behind the mystery and glamour: Those 
who cou ld 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
ginee~ing 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. 
Jn liquid-crystal work, one deals with the 
different forms and degrees of orderedness 
among molecules, ranging between the 
randomness of an ordinary isotropic liq­
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, cal led 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. Jn a nematic liquid crystal there are 
no tiers, but the molecules stay parallel. 
Possib ilities exist for controlling their 
alignment. And this a lignment controls 
what they do to light passing through. And 
that's what the act ion 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" al ignment. 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 field-effect devices, 
EASTMAN I 4080 is now ready to 
ship. At 18 1-'m spacing, a typical lot 
shows a threshold of only 1.5 volts 
rms for 60-Hz sine wave (or 2 volts 
de) , an operating temperature range 
of 0 to 75 °C, and a dielectric anisot­
ropy of+ 11.9 at 25 °C. At 5 V rms, 
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 0 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 de . 

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 
directi(;)ns 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 a lign the molecules. You just use 
EASTMAN 14099. 

Say, if you've read this far you are 
probably interested enough to ask D ept. 
412-L, Kodak, Rochester, N.Y. 14650 for 
Eastm an Organic Chemical Bulletin, Vol. , 
45, No. 2 ( 1973), where four scientists of • 
the Kodak R esearch 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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