


























































































































































































































































































































































CONTROL-precise 
SIZE-fits 

SUPPLY-fast 
PRICE-fine 

Miniature 
Relay Type 
MPM-100 

•Available for various voltages AC & DC. 
• Both 4PDT and DPDT contact switching 

requiring minimum driving power is 
available. 

• Highly economical. 
• Incorporates anti insulation fatigue de­

vice which prevents short-circuits. 
•Uses UL-approved resin bobbin. 

Digital Line Printer LP-108 

•Compact size with simplified mechanism. 
• Up to 18 columns. 
• 14 characters per column. 
• High reliability. 
• Red/black printing. 
•Print rate of 2.5 to 3.0 lines/sec. 
• Low cost 

Miniature 
Motor Timer 
Type UT-500 

• Smart surface 
design. Plug-in 
type terminal. 

•Economical due to simplified pointerless 
mechanism. 

•Available in a variety of types ranging 
from 10 seconds to 24 hours, surface­
mounted or flush-mounted. 

Whichever way you take the measure of 
TEC control instruments you're getting top 
value. They work longer; give you more 
reliable performance for your money. 

/tgC I TOKYO ELECTRIC CO . .LTD. 
14-10, 1-chome, Uchi-Kanda, Chiyoda-ku, 

Tokyo, Japan 

New literature 

SCR gate drives. V ectrol Inc., 1010 
Westmore Ave., Rockville , Md. 
20850, has issued a four-page cata­
log covering the Phasetrol series of 
SCR gate drives and regulator con­
trol modules. The line includes feed­
back amplifiers, current limiters, 
lockout circuits, and current-voltage 
regulators, all offered in either plug­
in or panel-mounted versions. Circle 
421 on reader service card. 

Test equipment. A 64-page catalog 
describing electronic test equip­
ment, including oscilloscopes, pulse 
generators, and voltmeters, has been 
published by Baynton Electronics 
Corp., 2709 N. Broad St., Phila­
delphia, Pa. 19132. Specifications, 
prices and general information are 
given. [422] 

Laminates. Dynthane-Taylor, Val­
ley Forge, Pa. 19482. A 12-page bro­
chure gives details of a line of glass­
base laminates that can be used 
with any method of circuit manu­
facture. [423] 

Power supplies. A technical bulletin 
from Induction Process Equipment 
Corp., 32251 N. Avis Dr., Madison 
Heights, Mich. 48071, describes the 
Statiron line of heating inverter 
power supplies that convert low-fre­
quency ac line current to rf ac cur­
rent. [424] 

Breadboarding equipment. A 20-
page catalog of circuit design and 
breadboarding equipment from E&L 
Instruments Inc., Derby, Conn., fea ­
tures the ADAM modular bread­
boarding system, two op-amp / 
signers, socket boards, ancl , 
equipment. [425] 

Microwave products. Texas T nstru 
ments Incorporated, Box ' !, MS-
84, Dallas, Texas 75222 ulletin 
CB-161 describes a line of beam­
lead microwave semiconductors, 
which include p-i-n switching 
diodes, Schottky barrier mixer 
diodes, and capacitors with Jedec 
values. [426] 

Silicon rectifiers. International Rec­
tifier Corp., Semiconductor division, 
233 Kansas St., El Segundo, Calif. 
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LOW-COST TRANSPORTATION 
FOR ALL LIFE-STYLES 

Vespa Ciao is the vehic e for 
everybody who enjoys getting 168 
miles per gallon. Pedal it like a 
bike or enjoy the motor. The Ciao 
has automatic transmission , is 
whisper quiet, and weighs just 74 
pounds. 
Chec k Yellow Pages for Vespa 
dealer or write to : 

MR. SHORT 

WESTERN SCOOTER DISTRIBUTORS 
1599 Custer Ave. • San Francisco, Ca . 94124 

@Drhe tun way to go' 

Circle 200 on reader service card 

Cost Cutter 

New Electronics Buyers' Guide ..• 
Easy-to-use, single volume 

source for: 
• Data on over 4,000 products 
• Over 6,000 company listings and phone 

numbers 
• EBG EXCLUSIVE: quick access to over 

800 catalogs through a Direct Inquiry • 
Service. 

The international world of electronics at your 
fingertips. Find suppliers ... fast ... accurately 
... and locally! For your copy send $15.00 (USA 
and Canada onlY; elsewhere send $25.00l to 
address shown below. 

Electronics 
Buyers' Guide 

A McGraw-Hill Publication 
1221 Ave . of the Americas, New York, N.Y. 10020 
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1. Platinum+ is fritless. No glass. Nothing 
to add resistance. 

Good Reasons 
Why You Should 
Buy 1 oz. of 
Platinum+. 
Today. 

TRY AN OUNCE TODAY 

2. Platinum+ bonds super strong. The wire will break 
or the chip will break before you can break the bond. 

YOU MAY Q WANT A 

TON JI. TOMORROW 
3. Platinum+ allows for fully automated 

production. No other thick film can say that. 

4. Platinum + circuits have less noise. No 
glass, less noise. Simple. 

5. Platinum+ requires no conversion of processing 
equipment. You can start using it now. 

6. Platinum+ has a leach resistance equivalent to 
or exceeding palladium/silver compositions. 

7. Platinum+ wets quickly. No time wasted 
building on the foundation. 

8. Platinum+ helps you build better equipment. 
Better conduction; better transmission. 

9. Platinum+ costs less than comparable 
palladium/silver conductors. Substantially less. 

10. If you do buy 1 oz. of Platinum+, and your 
own tests do not confirm reasons 1 -9, we'll 
refund your money. No questions asked. 

A genuine breakthrough in conductive thick film 

Electro Oxide Co., Inc. 
... current technology runs in our family. 

3896 Burns. Rd ., Palm Beach Gardens, Florida 33403. 
Telephone 305/622-1235 
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TEST 

. '. 
''' 

' ' ' ' ' ' 
' ' ' _J ' 

SPECIFICATIONS 
TEST CONDITIONS U.S.A. 

ADHESION Pull strength using 50 mil sq . pads > 6.000 P .S.I. 
LEACH 2 min . @ 230° C.-40 mil line No evidence 
RESISTANCE of leaching 
PEEL 100 Hours 80 mil sq . pad-
STRENGTH 150° C. 

0.035 Cu wire 7-10 pounds 
ACCELERATED 10 Min. @ 225° C. reflow solder 7-10 pounds 
AGING 20 Min. @ 225° C. reflow solder 6- 9 Pounds 

30 Min. @ 225° C. reflow solder 4- 8 Pounds 
SHEET 0.00095 
RESISTIVITY Ohms/Sq /Mil 

1-0K~ w;.ilt~~; ~~~e-of Plat~;m_+_l 
1 for $44.95. ($24.95 in 1000 oz. quant.) I 
I We understand that if it doesn't live up I 
I to everything you say, you'll return our I 
I money. I 
I I 
I I 
I Company Name I 
I Name I 
I I 
I Address I 
1 City State Zip _ _ I '----------- ------ ---

U.S. and Foreign Pat. appl ied fo r. 
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Our compounds 
are your right 
answer for ... 
DIODE DISPLAYS, 
INFRARED DEVICES, 
ELECTRONIC COMPONENTS 
Asarco lntermetallics Corporation 
offers a wide range of 111-V com­
pounds used in the production of 
light emitting diodes (LED) and pho­
toluminescent displays. 

We provide gallium arsenide, gal­
lium phosphide and indium phosphide 
in both polycrystalline and single 
crystal form. All polycrystalline ma­
terials are available as ingots. Gal­
lium phosphide and indium phosphide 
are also available in granular form. 

Gallium arsenide single crystals 
are boat grown with typical cross­
sections of 19mm x 47mm for a (111) 
orientation and 33mm x 47mm for a 
(100) orientation. 

You can order single crystals of 
our 111-V compounds as ingots or 
slices, as cut or polished. 

All materials are furnished in 
small quantities for evaluation or in 
large volume for production use. For 
more information contact us at 120 
Broadway, New York, N.Y. 10005. 
Or call 212-732-9500. 

ASARCO 
INTERMETALLICS 

CORPORATION 

New literature 

90245, has issued a data sheet de­
scribing three versions of a 6-am­
pere medium-power silicon rectifier. 
[427] 

Transducers. Technical bulletin 
lOOIA from Schaevitz Engineering, 
Box 505, Camden, N.J. 08101, pro­
vides information and a selection 
guide for ac- and de-operated linear 
variable differential transformers. 
[428] 

Film deposition. Scientific Gas Prod­
ucts Inc., 513 Raritan Center, N.J. 
08817. Information is provided in a 
technical bulletin on the deposition 
of silicon-nitride and silicon-dioxide 
films on prepared gallium-phos­
phide substrates. The bulletin also 
describes how to achieve fast growth 
rates at low temperatures. [429] 

Ceramic capacitors. Republic Elec­
tronics Corp., 176 E. 7th St., Pater­
son, N.J. 07524, has made available 
catalog K-1, which describes the 
line ofMucon subrniniature ceramic 
capacitors. [430] 

Digital panel meters. A package of 
updated data sheets describing the 
11 series of digital panel meters is 
obtainable from Electronic Re­
search Co., Box 913, Shawnee Mis­
sion, Kan. 66201. [432] 

Oscilloscopes. Nicolet Instrument 
Corp., 5225 Verona Blvd., Madison, 
Wis. 53711. "The General Purpose, 
High Precision, Digital Oscillo­
scope" is the title of a 12-page tech­
nical brochure that discusses design, 
operation, midsignal trigger, display 
capabilities, accuracy, resolution, 
and interfacing techniques when 
digital electronic components are 
used in oscilloscopes. [433] 

Microwave diodes. Unitrode Corp., 
580 Pleasant St., Watertown, Mass. 
02172, lists the specifications of a 
line of microwave diodes in a six­
page catalog. [434] 

Converter modules. A two-page data 
sheet describing digital-to-synchro 
converter modules is available from 
Astrosystems Inc., 6 Nevada Dr., 
Lake Success, N.Y. 11040. [435] 
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Is 
equipment 

• service 
• squeezing 

your profit? 
RCA Service Company can supply com­
prehensive maintenance, emergency and 
Installation service coast-to-coast, for 
electronic or electro-mechanical Indus­
trial and commercial equipment marketed 
by you. We're specialists on communica­
tions, control and data processing equip­
ment maintenance for the large user, and 
account of the manufacturer. 

• Stop the profit squeeze. 
• Compare price and benefits. 
• Eliminate service headaches. 
• Decrease down-lime. 
• Lower overall service costs. 

Write or phone for detalla: 
B. L . Grossman , Building 204-2 
RCA Service Company 
A Division of RCA 
Camden, New Jersey 08101 

ncn 
Circle 201 on reader service card 
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AUT TRACK 
SCR-584 llADARS 
360 degree azimuth. 210 
degree elevation sweep with 
better than 1 mil. accuraq . 
Missile vclocit ) acceleration 
and slewing rates. Ampli ­
d) nc and ~rvo control. Will 
handle up to 20 ft. d ish . Sup-

~~i=~~.~~~(lst} i~i~~~~ntr~J 
i:m, van mounted radar sys-

- ·- , tern . Coni\:'.al S(' an . PPI. 6 rt . 
~· _.Jh " di sh. Ideal for S band tclc -
~ - mctr) . "Cather. baloo n trk . 
missile trk. rocket Irk. ECM range . Wr ite fo r i: omplctc 
data . 600 pg. instr. bk . avail. al S25 ca . 

1 MIV LINEAR ACCELERATOR 
Dual Mode, Ion or Electron . Rf Drive. 300 KHZ at 45 
KW . I ncludcs control console, RF unit . accelerator. etc. 
MOD IV HIGH RESOLUTION TRACKER 
Instrumentation radar; freq . 8 .5-9.6 -GH z. Pwr: 250 
KW . . I mil tracking accuracy. 6' Fresnel lens antenna 
with 4 horn monopulsc feed . Tracking range 50 or 200 
miles . Fo rmerly used as range safel y radar al Cape 
Kenned y. 

SAME DAY SHIPMENT 
Minis & Peripherals 

PDP SPECIALISTS 
8, 81, SL & 11 

NEW 300 LPM PRINTERS 
POI CARD READERS 

BRPE PUNCHES 
$750 Minis 

TELETYPE 35 & 37 
DEC & HONEYWELL Modules 

617/261-1100 
Send for Free Report ··Maintenance of Compuur.s'' 

AMERICAN USED COMPUTER CORP. 
P.O. Box 68, Kenmore Sta., Boston, MA 022 15 
member COMPUTER DEALERS ASSOCIATION 

RECON DRONE CONTROL RADARS 
X Band ~yslems autolrack and ~earch 1.:omplelc wilh 
plolling boa rd ~ . Fully mobile van mounted . Gives PPI. 
.. 1ant range . altitude data . Ground lo air control links 
and beacons al so in stock . AN / MPQ-29 41 AN I 

~~'D-lR DATA MICROWAVE LINK 
Freg. 7.1-7.9 GHz, Pwr. 100 mw., 4 ~han.nels . Tr~ns­

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

1974 BOOK CATALOGUE 
Over 2500 titles. A wide range of authors writing on 
every conceivable subject from Abbott : Flatland to 
Zwikker: Advanud Geometry of Plant CurveJ. List 
includes more than 500 Scientific and Technical paper­
backs at prices you can afford . 

H. SHPRENTZ CO, Box 83£8, lrvincton, NY 10533 

CIRCLE 606 ON READER SERVICE CARO 

...C EMPl~OYMENT 
""OPPORTlTNITIES 

Send New Ads to: 
Electronics 

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

POSITIONS VA CANT 

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. 

CLASSIFIED ADVERTISING 

E~~~~~l0~~o~T!~~!ION 
USED OR SURPLUS EQUIPMENT 

EUROPE 
We are specialists in helping you to get 
established on the European Market, thru 
our services tailored to your requirement: 
MARKET ANALYSIS, 
defining your products' potential, competi ­
tion and Market trends. 
MARKETING PLAN, 
providing you with detailed recommenda ­
tions on Sales methods and channels to be 
used to sell your products effectively. 
DISTRIBUTION, 
selecting and sett ing-up complete Distribu­
tion Network, giving optimum coverage and 
results. 
REPRESENTATION, 
monitoring, coordinating and supervising 
your established distributors. 
Please write for further details to: 

FURRER MARKETING 
P.O. Box 99 

CH-6300 Zug 2, Switzerland 

CIRCLE 607 ON READER SERVICE CARD 

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

A. Write Electronics, Cla ss. 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 date s 
it is scheduled to appear. 



Aametess 
Compressed-Air 
Heat Torches -
Lightweight and 
portable for 
pinpoi nt 

Heat Blowers - Built for 
continuous 24-hour d/ 

intense heat 
performance. 

New! Master-Mite™ Gun 
- Lightweight 
versatility 
with th ree 
interchangeable 
nozz les and 
heat ranges. 

U.L. 
Approved 

A flameless 
heat tool for 
every need: 
Moster 

Standard 
Heat Gun 

-Compact 
and 

economical, 
die-cast 

alumin um 
housi ng. 

mol~es them all 
M aster offers you the world 's most 
compl ete line of fl ameless heat 
too ls. Each o ne is prec ision built fo r 
ru gged dependeibi I ity and ve rsa ti le 
perfo rm ance. Ana every M aster 
heat too l features a compl ete 
line of attachments fo r every 
prod uct ion need . 
Heat Gu ns and Blowers are availab le in 
U. L. and L.A. approved mode ls. 
CSA approved in Canada. In Canada, contact 
Martin Industria l Sales, P. 0 . Box 576, 
4445 Harvest Road, Burlington, Ontario. 

Send for your free 12-page cata log and price 
li st on t he wor ld's most com plete li ne 
of f lame less heat too ls. 
For information on our exciting 1974 
Rio de Janeiro Incentive Travel Program, 
write now for our special brochure. 

mASTER 
opp~~ 
Racine, WI 53403 ' 
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"LEDs? 
That's a stock item, 

We can 
ship tomorrow ... " 

Words you don 't hear very often anymore, unless 
you 're talking to a National Semiconductors Ltd. 
representative. He can tell you about our complete 
line of low current high efficiency gallium phos­
phide LEDs, and their multi-colour capabilities. 
He' ll also tell you (and he 's right) that we have the 
most un i form and high efficiency LEDs in 
production. 

He might even mention our full range of photo­
cells, photod iodes, phototransistors, optocouplers, 
optoelectronic arrays and customized optoelec­
tronic devices. 

All th is, and low prices too. Give us a call 

' 

"' 

and let us convince you. ._ 

NATIONAL SEMICONDUCTORS LTD. 
331 Corn elia St., Plattsburg h, N.Y. 12901 Tel. : (518) 561-3160 
2150 Ward St., Montreal, Quebec H4M 1T7 Tel. : (514) 744-5507 

TWX 610-421-3362 

Circle 203 on reader service card 
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Rectifier Power Transformers and Chokes 
SIGNAL HAS THE LARGEST SELECTION OF OUTPUT 
RATlNGS AVAILABLE. 

s1ana1 
ll'lllllar ..... ..... 
1 Junius St., Brooklyn, N.Y. 11212 

Telephone (212) 498-5111 

Circle 204 on reader service card 

'""'VVILTRON 
COJ).l.[P.AN"Y" 
for bette r electronics measurements 

• Most Economical-No Minimum 
order Requirement. 

• Ideal for Single or Dual DC Supplies. 
• Wide Diversity of Ratings - 5 to 

300V, O.lA to 200 Amp. 
• Very High Current Units Up to 1000 

Amps, Single and 3 Phase. 

Send for Free Catalog also listing ex­
tensive lines of Printed Circuit Plug-In 
Transformers, Flat Plug-Ins and Con­
stant Voltage Transformers . 

Do you 
Create 
and Control 
Waveshapes? 

Our flexible systems can help 
you with: PCM Communica­
tions Testing : Bit and block 
error rate test measurements 
up to 1000 MHz. Data and 
Word Generators : Serial data 
generators to 500 MHz; Paral­
lel words to 100 MHz. Pulse 
Shaping : Digital control with 
200 picoseconds accuracy. 

~ 
tau-troq g 
11 Esqui re Road .North Billerica, Mass. 01862 
Tel : (6171 667-3874 

930 E. Meadow Dr. Palo Alto, Ca. 94303 
(415) 321 -7428 

Ci rcle 101 on reader service card 
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Thinking about Microcomputers? 
After select ing the microcomputer for your job, how are 

you going to integrate it into your product or system? 
Applied Computing Technology 's series of ASS EMU LATO RS 

(assembler-s imulators) offer a complete stand-alone micro­
computer development capability. Applied Computing Tech­
nology builds ASSEMULATOR development systems for the 
Rockwell International and Intel series of 4 bit and 8 bit 

microcomputers. 
The ASSEMULATOR features real -time microcomputer 

simulation including ROM simulation up to full system capacity . 
A resident assembler transcribes machine language directly into 
the ROM simulator memory from mnemonic instructions 

inputted via the teletype. 
A res ident utility system allows quick display and change of 

simulated ROM and RAM . Input-Output channels with in the 
ASSEMULATOR provide for interface with external electronics. 

Integral programmers al low direct memory transfer to 
Programmable-Read-Only-Memories. 

RESIDENT 
ASSEMBLER 

AND 
UTILITY 
SYSTEM 

TTY 
ASR-33 

• 

. . 
5 . 0 

SIMULATED ROM 

CPU RAM 1/ 0 

.. 

LILI APPLIED 
COMPUTING 
TECHNOLOGY 
INCORPORATED 

17961 Sky Park Circle 
Irvine, CA 92707 (714) 557-9972 

Circle 179 on reader service card 

APPLICATIONS: CONTROL FUNCTIONS 
REQUIRING RAPID POSITION SELECTING 
• CATV channel selecting 
• High & Low limit switches 
• Process equipment controls 
• Computers & peripherals 
•NC applications 
• Many others 

OTHER REMARKABLE FEATURES: 
Mounts EITHER left/right OR up/down (versatile)• Single 
or multiple position selectors • Solder lugs or dip solder 
termination for p.c. use • 1 Qr 2 Poles, or coded outputs 
available. 

ELECTRICAL CHARACTERISTICS: 
200 megohms min. insulation • 1000 volts min. dielectric 
strength • 2 amps @ 115 VAC current carrying capability 
• 125 ma @ 115 VAC current breaking capability. 

-$- CHICAGO DYNAMIC INDUSTRIES, INC. 
PRECISION PRODUCTS DIVISION 

1725 Diversey Blvd., Chicago, Illinois 60614, Phone (312) 935-4600 TELEX 25-4689 
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TOKO 
high-quality parts for the electronics industry 

Factories in major cities around 
the world make it possible for us to supply local needs 

for parts in a hurry. 
Type 10K Coil 

Toko's 10K coil has a wide range 

of application-10.7 MHz radio , 

SIFT, TV set VIF, 

CHROMA circuits, acoustic 
and communication equipment. 
Amazing ly stable and reliable . 

Ceramic Filter Type: CFR-107M 
The CFR-107M is a 
high-performance filter 

developed by TOKO to 
achieve adjustment-free 
FM IF circuits. 
A new-type super-miniature ceramic 

filter with superior selectivity characteristics . 

HS-200S II-HIGH-SPEED 

LARGE-CAPACITY 

MEMORY SYSTEM 
A high-speed , large-capacity, 
low-cost memory bank designed 
for use as the main memory in 

medium-to-large computers and 

various data processing 
systems. Access time 
operating speed, 200ns; 
cycle speed , 350ns. Memory 

capacity, 65k bytes Memory 

capacity readily increased by 

combining as many HS-200S 

II units as desired . 

Toko America Inc. 
350 Fifth Avenue, New York , N.Y. 10001 U.S.A. 
Tel : 212-565 -3767 Cable : " NEWTOKO" Telex: 
224114 NEWTOKO 
Toko America Inc., Los Angeles Branch 
3440 W ilshire Boulevard Los Angele s, California 
90010 U.S.A. Tel : 213-380-0417 Telex: 0674873 
LA TOKO 
Toko America Inc., Chicago Branch 
3601 W est Devon Avenue, Chicago, Illin ois, 60659 , 
U.S.A. Te l: 312-267-8855 

Polyethylene 
Capacitor 
The CY2 Series 
polyethylene variable 

capacitor is highly 

stable and only 20mm 
square. It wa s developed 

by challenging the limits of parts precision and 
by making radical improvements over all exist­
ing products. 

Pulse Transformer 
Dual In-Line 
IC circuits are currently 
replacing all other elec­

tric circuits . There is also an in­
creasing demand to combine active as well as 
activated elements into identical IC packages . 
In particular, the Dual In-Line Package (DIP) is 

gradually becoming the standard for IC pack­
ages. Used in electronic computers and other 
elP.ctronic machinery. 

EXCELLENT SET WITH TOKO PARTS 

re""ll I TOKO,INC. 
Head Office: 1-17, 2-chome, 

...:... ~ Higashi -Yukigaya , Ohta -ku, Tokyo, 
•.,...Japan 

Toko Electronik GmbH 
4000 Dusseldorf, 1, Grafenberg Burgmuellerstr. 7, 
F.R. Germany Tel : 0211 -682281 - 3 Telex: 8582643 
TOKO D 
Toko U.K . Ltd . 
Shirley Lodge, 470 London Road Slough , Bucks, 
England Tel : Slough 48444 Telex: 84 7185 WWT 
SLOUGH 
Toko, Inc. Hong Kong Branch 
49 , Hoi Yuen Road, 3rd Fl. , Kwun -Tong , Kowloon , 
Hong Kong , Tel : 3-428131 -6 Telex: HX 3820 
TOKOMFG 

11 factories and 9 branch offices world-wide 
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