
























































































































































































UHF-TV klystrons 
The installation and operation of 

RCA's U HF TV klystrons are covered in 
an application note which also includes 
information on rf connectors. The klys­
trons discussed are designed to cover 
the frequency range from 470 to 890 
MHz. Maximum ratings and specs for 
each type are provided as is perform­
ance dat a . RCA Large Power Appli­
cation Engineering , Lancaster , Pa. 

17604. 
Circle R eader S ervice #400 

ICEMAP 
The Integrated Circuit Engineering 

Corp .'s mask plotting program , IC EMAP , 

assists you in rapid layout of bipolar 
monolithic 1c s and provides final mask 
drawings . The computer plotter cuts 
rubylith for isolation , buried layer, base, 
emitter, contact, and metal masks at 
any scale, and it prepares a composite 
of all masks for instant review. With 

ISO 

ISO 

this new man-computer interface you 
can quickl y see the results of a com­
pleted layout. You can insert any desir­
ed changes or initiate a new trial layout , 
and see where any design decisions are 
required. Integrated Circuit Engineering 
Corp. , 4900 E . Indian School Rd ., 
Phoenix , Ariz. 85018 . 

Circle Reader Service #40 1 

Semiconductor catalog 
Here's a new version of the semi­

co nductor condensed ca talog, 20 pages 
in a ll. It outlines all of Centralab's sol­
id-sta te product line- chips, discretes , 
hybrids , and optoelectronic products­
a n d pr o files their new program , 
PRIME'. The new program sees that all 
products co me from common high-per­
form ance ma nufacturing lines and are 
graded, tested , and priced to fit one of 
four cus to me r-specified requirement s . 
Centralab Semiconductor , 4501 N. Ar­
den Dr. , El Monte , Calif. 91734. 

Circle Reader Service #402 

For cooling applications requiring high volume air-flow (120 CFM), low 
noise levels (45.8 dB SIL), and field -proven reliability, you'll find our 
Model 4600 ready to meet the toughest challenges! 

The latest in the rugged PAMOTOR line of optimized cooling devices, the 
4600 is a miniature, shaded-pole axial fan that is designed to deliver years 
of dependable service. Of all-metal construction, the fan features computer­
designed and impulse-welded impellers that are dynamically balanced to 
within five microinches in each plane. 

Incorporating a unique, more powerful inside-out motor, the Model 4600 
delivers greater torque at lower internal temperatures. The results are less 
friction, longer fan life and greater performance for your fan dollar! And 
when you consider the 4600's over-sized bearings and unique lubrication 
system (designed for 100,000 hours of continuous operation), it should 
be evident that the Model 4600 will probably outlast the equipment it 
cools. 

Call your nearest PAMOTOR distributor for complete details on our 
Model 4600 . . . the little "champ" that's a sure bet on performance! 

Send for Valuable Technical Literature - Free 12-page 
Short-Form Catalog contains performance data and 

mechanical specifications for the complete PAMOTOR 
line . Our six applications monographs, Nos. 7041 -

7046, on "How to Select the Optimum Fan for Your 
Application," contain comprehensive data on each of 

the six major factors involved in cooling 
system design and fan application . 

PAMOTOR 
ONE OF THE PURDY GROUP OF COMPANIES 

770 Airport Boulevard 

Burlingame, California 94010 (415) 347-1203 
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Gates, flip-flops, and MS I circuits 
Raytheon's TTL fami ly, includi ng 22 

gate types, eight flip-flops, and three 
MSI circuits, are covered in a 68-page 
manual. Major characteristics of the 
family are provided , including propaga­
tion delay, power dissipation , and no ise 

Vee 

IN 
OUT 

IN 

immunity. Graphs , tables and schemat­
ics are scattered throughout , and ac and 
de test characteristics for the flip-flops 
are included . Raytheon Semiconductor, 
2930 W. Imperial Highway, Inglewood , 
Calif. 90303. 

Circle Reader Service #403 

Technical tid-bits 
Analog Devices is offering its Vol. 5 

#2 version of the Analog Dialogue to all 
interested parties. Featured in the book­
let are applications for a new monol ithic 
IC voltage switch, the use of analog mul­
tipliers for measuring sine wave ampli­
tudes without averaging, and key fea­
tures of new products being offered. An­
alog Devices Inc ., 221 Fifth St., Cam­
bridge, Mass. 02142 . 

Circle Reader Service #404 

OEM computer equipment 
Each model in each product line is 

described for you in a 20-page catalog. 
Here are some of the significant fea­
tures you'll find for the various lines: 
the disk storage drive includes advanced 
voice-coil units with high-speed elec­
tromagn!'!tic positioners for the read / 
write heads; one line printer types 1200 
lines a minute with a line-skipping abili­
ty of 70 in. / s; punched card readers can 
read 1200 80-column cards per minute 
or 1600 51-column cards per minute . 
There are similar characteristics for 
their OCR readers, disk packs, magnetic 
storage drums , tape transports , and just 
about any other kind of computer 
equipment you can think of. Control 
Da ta Corp., 8100 34th Ave. , Min­
neapolis , Minn . 5~420. 

Circle Reader Service #405 

Calculators 
Compucorp's "Scientists" and "Sta­

tis t icians " are general-purpose calcu­
lators , one a display type, the other a 
programmable printing type, and both 
with special-function keys. All of the 
"Scientists" use MOS LSI for all logic 
and data storage which enables them to 
perform complicated multi-step tasks in 
response to simple commands. The 
"Statisticians" have the ability to auto­
matically accumulate data in separate 
regi sters and perform calculations on 
the data as it accumulates. All details 
are provided in this series of data 
sheets. Computer Design Corp., 12401 
W . Olympic Blvd ., Los Angeles , Calif. 
90064. 

Circle Reader Service #406 

Magnetic relays 
Here is a printed circuit relay that 

plugs di rectly into your PC board with­
out sockets or so lderi ng . This 8-page 
catalog discusses custom and standard 
features , dimensions, modes of oper­
a tion , single and double coil voltages, 
resistance and time characteristics, and 
ratings at various current loads. You 
also receive helpful information on PC 

board preparation aids and a variety of 
general purpose boards for prototype 
testing. Printact Relay Div., Executone 
Inc ., Box 1430, Long Island City, N .Y. 
11101. 

Circle Reader Service #407 

Liquid crystal displays 
This series of data sheets describes 

liquid crystal displays and storage dis­
plays. Characteristics, typical operating 
circuit diagrams, and features are pro­
vided . The I 043 liquid crystal digital 
voltmeter display , for example, is a 3 1/2-

U B' a· e " • • n sz ~1 ., 

•. tt ,, 

f t c1 u c1 n a e . e .. e .. 

digit (over-range one), 3 decimal point 
unit for voltmeter and similar appli­
cations. The package is a dual in-line 
28-pin IC package with 0 .6-in. pin row 
spacing and 0.1-in . pin centers . Optel 
Corp., Box 2215, Princeton , N .J . 08540. 

Circle Reader Service #408 
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Semiconductor components 
A variety o f power semiconductor 

co mponents includ ing high-vol tage thy­
ristors , rectifiers, and transistors are de­
sc ribed in a 16-page cata log. As a spe­
cia l feature, a desc riptive product num­
bering system fo r easy reference to spe­
cific devices is used, and schematics and 
electri ca l characte r is tics a re inc luded . 
Ca talog 54-000 is avai lable from West­
inghouse Elect r ic Corp., Yo un gwo od , 
Pa. 15697 . 

Circle Reader Service #409 

620 / L Computer handbook 
Like the com puter it desc ribes , thi s 

handbook is des igned for a wide variety 
of use r applications. Its purpose is to 
provide yo u with a ll the basic in fo rma­
tion necessa ry for the programming, op­
eration , and system inte rfaci ng of the 
620/ L co mputer. It discusses, for ex­
a mple , computer concepts, central proc-

0/0 

670/ l 

COMMUN ICATION 

CONTROLLER 

COMMUNI CA TION 
CONT RO LLE R 

\ "'""'' ""'. 
( SOU RCES 

DESTINAT IONS 

\ 

A N D 

Data communication switching center 

essor unit , memory , periphera ls and i/o 
interfaces, add ressing modes , a nd pro­
gra ms . There 's still much mo re in thi s 
ha ndboo k- a ll kinds of diagrams, in­
struction fl ow cha rts , and system inter­
co nnec t ions. Varian Da ta Machines, 
2722 Miche lso n Dr. , Ir vine , Ca lif. 
92664. 

Circle Reader Service #4 10 

Computer density map 
Thi s map s h ows th e den si t y of 

month ly computer rentals per squ are 
mile in the United States by fi ve sepa­
rate do llar fi gure/ month levels: under 
$250, $250 to $500, $500 to $1000, 
$1000 to $2000, and over $2000. It 's in ­
terestin g to note th at 50% of the U.S . 
total is in the over $2000 brac ket. A 
limited number of maps are ava il a ble to 
suppliers in the computer industry. To 
get your co py, write on co mpany letter­
head to Computer Intelligence Corp ., 
525 B St. , San Diego , Calif. 92 101. 

The world's thinnest, 
smallest, most versatile, 
easiest to mount, most reliable 

Thumb~heel S 

any type, any code, any quantity 

In 48 Hours or Less 
from distributor stocks, and in one 
week or less from the factory. 

Choose from the most complete line 
in the industry-over 5 million stand­
ards! All feature our unique "fi.nger­
wheel" action and single cutout 
mounting. 

This catalog belongs 
on your desk ... 
write or call for it 
today ! 

the company that concentrates on improving 
the man/machine interface 

770 Airport Boulevard, ( 415) 347-821 7 
Burlingame, California 94010 

ONE OF THE PURDY GROUP OF COMPANIES 

Circle Reader Service #60 

For Thumbwheel Switches 
Fast Ca ll 
H arrison Equipment Co . 

(7 13) 224-9131 
Elmar Electronics 

(415) 961-3611 
Pioneer Standard Electronics 

(2 16) 432- 0010 
Pioneer Standard Electronics 

(513) 236-9900 
Taylor Electric Co . 

(4 14 ) 241-3934 
Cramer Electronics 

(6 17) 969-7700 
Crame r Electronics 

(516) 231-5600 
Cramer Electronics 

(201) 687-7870 
Cramer Electronics 

(203) 239-5641 
Cramer/ Eastern 

(315) 437 -6671 
Cramer/ Florida , Inc. 

(305) 566-7511 
Cramer/ Minneapolis, Inc. 

(612) 881-8678 
Cramer / Huntsville, Inc . 

(205) 536-4493 
Cramer/ Wash ington , Inc . 

(301) 424-2700 
Cramer/ Pennsylvania, Inc. 

(2 15) 923- 5950 
Cramer/ Rochester , Inc . 

(716) 275-0300 
Cramer/ Baltimore, Inc. 

(301) 3 54-0100 
Cramer/ Atlanta, Inc. 

(404) 451 -5421 
Cramer/ Rale igh , Inc. 

(919) 876-2371 
Electronic Parts Company 

(303) 266-3755 
Radio Specialties Company 

(313) 491-1000 
Electric Switches, Inc. 

(213) 664-2125 
G .S. Marshall Co. 

(516) 293-4141 
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AIA study summaries 
To help improve and organize the 

relationship. between Government and 
industry , the Aerospace Industries As­
sociation has launched a series of stud­
ies on Government contracting prob­
lems. Four summaries in booklet" form 
have been re leased on these studies: 
Small business subcontracting by aero­
space, Cost disallowances: causes and 
effects , Analysis of USAF requests for 
proposals, and Federal reports: impact 
on procurement. Aerospace Industries 
Assoc., 1725 De Sales St., N.W. , Wash­
ington, D.C. 20036. 

Circle Reader Service #41 1 

Terminal boards 
A 20-page bulletin covers General 

Electric's line of terminal boards and 
factory-assembled terminal co mponents 
for control and power circuits. Descrip­
tions, specs, schematics, and application 
information is included. General Elec­
tric Co., General Purp ose Control 
Dept., Box 913, Bloomington , Ill. 
61701. 

Circle Reader Service #412 

Tri-State™ logic circuits 
The Tri-State logic concept is ex­

plained in this 20-page document , in­
cluding its unusual characteristics and 
typical uses. It covers detail s, specs, and 
pr_~wides schematics for multiplexers, 
demultiplexers, flip-flops, line drivers, 
buffers , a hexidecimal counter / latch, a 

decade counter / latch , an d a 256-bit 
read only memory. And it ' s filled with 
charts and graphs illustrating electrical 
and typical performance characteristics . 
National Semiconductor Corp ., 2900 
Semiconductor Dr. , Santa Clara, Calif. 
95051. 

Circle Reader Service #413 

Plastic primers 
What 's the difference between a 

transfer molding and an injection mold­
ing? The increasing number of elec­
tronic components in plastic packages 
are making these every day terms and 
processes for the engineer. You can find 
out more about them in these simple 
primers offered to you for 50¢ each . 
There are five in all: extrusion, thermo­
set molding, injection moldin g, com­
pression and transfer molding, and fin - . 
ishing and decorating . The Society of 
the Pl astic Industry Inc ., 250 Park 
Ave ., New York , N .Y. 10017. 

Thermocouples 
Comprehensive application data is 

given for each part of a thermocouple in 
this 18-page catalog. The catalog de­
picts construction criteria, suggested up­
per temperature limits , typical response 
time data, outside diameters, and en­
viron mental application information . 
Thermo Electric, Saddle Brook, N .J. 
07662. 

Circle Reader Service #414 

If you need Introducing a completely 
shielded flexible flat-cable 
connector 

TIME CODE 
EQUIPMENT 

A completely 
shielded high-density 

flexible flat cable 
connector that not only 

makes cable stacking 
reliable , but practical by 

eliminating the possibility 
of cross-talk or interference. 

Major design innovations include: 
• automatically cri mped terminations 
to multi -conductor flat or round cable 
• shielding throughout all the way to 

point of connection 

• 4-leaf contacts provide consistently 
clean wiping connection 

• connector allows reliable cable 
mating to any .025 sq. wrapost tail 

on .100, .125 or .150 centers 
• molded connector separates and 

locks crimped contacts into place­
assures solid strain relief 

Ma/co solves another 
mating problem. 

~~l!!!!!r;; 
To get all the facts 

including mechanical and 
electrical interconnection characteristics write 

and request Bulletin # 705: 

mALCO mFG comPAnY inc 
5150 W ROOS EVELT RD. · C HICHGO. ILUnO IS 60650 

m R LC o We solve your mating problems. 
Circle Reader Service #62 
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INTLRNJ\TIONJ\L GORNER 
Measuring magnetic thin film 

This instrument successfully assesses 
magnetic thin films for digital recording 
applications, as in computer storage. 
Because of the flux-sensitive magnetic 
head (which, in contrast to vibrating 
recording heads, remains in contact 
with the film) and an accurate dis­
placement transducer , the recording 
properties of magnetic thin films may 
accurately be measured. Philips Re­
sea rch Laboratories , Eindhoven, The 
Netherlands . 

Circle Reader Service #415 

Silicon gate transistors 
These transistors are produced by a 

silicon-oxide-silicon process that pro­
vides low capacitances (typically 0.5 pF) 
and low threshold voltages ( - I to - 2 
Y). Schematics accompany the list of 
specs you're given in each of these data 
sheets , and each sheet illustrates a dif­
ferent application- TTL interface, ana­
log switch function, and high input im­
pedance op amp, for example. GEC 
Semiconductors Ltd., Freebournes Rd ., 
Witham, Essex, England. 

Circle Reader Service #416 

Semiconductor survey 
Here is a 60-page catalog that 

presents a summary of important data 
to facilitate your selection of a semi­
conductor type suitable to your appli­
cation. Within each category (transis­
tors and diodes, Gunn elements, 1cs, 
photoelectronic devices, etc.) products 
are listed by application. The catalog is 
packed with specs and dimensional 
drawings, and there's even a glossary of 

symbols to clarify all designations used . 
Al lgemeine Elektricitats-Gesel Isch a ft, 
AEG-Telefunken , Fachbereich Halblei­
ter Export, D 7100 Heilbronn, Postfach 
1042, Germany. 

Circle Reader Service #417 

Coaxial connectors 
High voltage coaxial connectors are 

described in this literature. General and 
electrical characteristics are given , and 
dimensional drawings are provided for 
the plug, jack, and receptacle . Assembly 
instructions are provided and illustrated 
through diagrams. Radial! , 101 , Rue 
Philibert Hoffmann , Zone lndustrielle, 
93, Rosny-Sous-Bois, France. 

Circle Reader Service #418 

Dynamic shift register 
This dynamic shift register has a 

complexity of 512 bits and uses a 4-
phase logic system for dynamic oper­
ation. Dynamic operation permits low 
power consumption (230 µ W / bit) and 
high frequency operation (I MHz). Ar­
ranged in two sections, one features re­
circu lating logic for use in applications 
requiring accumulators . Societa Gener­
ale Semiconduttori, Via C. Olivetti, 1, 
20041 - Agrate Brianza, Milan, Italy. 

Circle Reader Service #419 

Computers and peripherals 
Second and third generation . comput­

er equipment is offered through this 12-
page catalog . All products are used , but 
completely refurbished to work to origi­
nal specs. Among the systems offered 
are the IBM 360, the XDS 930, and the 
Sigma series- all at substantial savings . 
To see how you can save on purchasing 
computer and peripheral equipment ask 
for the catalog from Computer Sales & 

Service Ltd ., 49 / 53 Pancras Rd ., Lon­
don NWl, England. 

Circle Reader Service #420 

VARGLAS ACRYLIC SLEEVING 

Speed your work! Improve quality! Cut development and pro­
duction costs! Completely new edition loaded with on-the-iob 
helps, quality control aids, unique items available nowhere 
else. 148 easy-to-read pages packed with new products, 
charts, diagrams, illustrations. A treasure house of optical 
and scientific equipment available direct from stock for indus· 
try, research labs, design engineers, experimenters, hobbyists. 

AMERICA'S GREATEST ONE-SOURCE MARKET PLACE 
Hard-to-get surplus bargains. Ingenious scientific tools. Thou· 
sands of components: lenses, prisms, wedges, mirrors, mounts, 
accessories of all descriptions. Hundreds of instrumt:nts: lasers, 
comparators, magnifiers, microscopes, projecton, telescopes, 
binoculars, photo attadnnents, black light equipment and the 
largest selection of unique lighting items in the country. 

ORDER DIRECT WITH ABSOLUTE CONFIDENCE 
Edmund ships more than 5,000 orders monthly to the coun· 
try's largest industrials. Every item completely guaranteed. 
You must be satisfied with any purchase or return it in 30 
days for your money back. Shop the catalog of America's 
largest Science·Optics .. Space Mart. Send for your free copy 
today. Absolutely no obligation . Request FREE catalog "EE" • 

• 

EDMUND SCIENTIFIC CO. 
300 EOSCORP BLOG. 
BARRINGTON, NEW JERSEY 08007 

4'f b. I EDMUND SCIENTIFIC CO. --·~ ~ I 300 Edscorp Building, Barrington, N. J. 08007 I 

MAIL COUPON FOR GIANT FREE CATALOG! 

- I Please send Free Giant Catalog "EE" I 
.~M I 

COMPANY : 

AO DRESS I 
I CITY STATL__ZIP __ .J 
-.; ____________ _ 
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FOR CLASS F APPLICATIONS 
Varglas Acrylic Sleeving by Varflex will not soften, 
flow or blister - even at 1ss0 c, for as long as 
15,000 hours. In fact, it passes the thermal endurance 
test under MIL-1-3190 {latest revision). 

Made of modified acrylic resin on Fiberglas braid, it is 
compatible with polyester, epoxy, phenolic or formvar 
coatings and is made to exceed military, IEEE and 
NEM~ standards. Varglas resists acids, solvents, oils, 
alkalies, fungus and moisture. 

Select from a wide range of sizes and coding colors. 
Immediate off-the-shelf shipment or one week for 
special production. 

506 W. Court Street 
Rome, New York 13440 
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Here are the LEDs you can order by 
·-rhe brigade full. HP's indicator lights­
unbeatable for brightness and wideangle 
visibility. Use them on circuit boards-their 
tough leads will keep them firmly in place. ., 
Or mount them on a front panel; they just 
clip on. In fact, you can put them anywhere 
you want a small, tough bulb that needs only 
2 volts DC to light the way. 
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Price? 65~ in 10 K quantities. And 
they're available in any quantity 

you want. Call your local HP office 
for the exact figures and specs on the 

5082-4440. Or write Hewlett-Packard, 
Palo Alto, California 94304; Europe: 1217 

Meyrin-Geneva, Switzerland. 

HEWLETT"' PACKARD 

SOLID STATE DEVICES 
01105 



Now 3 zero-voltage switches 
to trigger your thyristors 

Here 's new flexibility and economy for 
your zero-crossing Thyristor trigger 
appl ication-3 RCA zero-voltage 
switches give you the exact combina­
tion of price and performance your 
application demands. 

RCA Zero-Voltage Switches offer : 

• Thyristor triggering at zero-volt­
age crossing for minimum RFI in 50 , 
60, and 400 Hz applicat ions. 

• Self-contained de power supply 

FUL~FEATUREPERFORMANCE 
PLUS ECONOMY 
CA3059 in 14-LEAD DIP 
Built-in protection, 
-40°C to + 85 "C operation 
$1 .95 (1000-UNIT LEVEL) 

NEW ECONOMY TYPE 
CA3079 in 14-LEAD DIP 
-40"C to + 85 °C operation 
$.99 (1000-UNIT LEVEL) 

NEW FOR FULL MILITARY 
TEMPERATURE RANGE 
CA3058 in 14-LEAD DIP 
Premium performance , 
-55"C to + 125°C operati on 
$3.50 (1000-UNIT LEVEL) 

with provision for supply of de bias 
current to external components. 

are rated for operation with th e 
CA3058, CA3059 and CA3079. 

• Built-in protection against sensor 
failure (in CA3058 and CA3059) . 

• External provision for zero-cur­
rent switching with inductive loads. 
Provision for adding hysteres is or pro­
portional control. 

For further information see your local 
RCA Representative or RCA Distribu ­
tor. For technical data bulletin file Nos. 
406 and 490 and Application Notes 
ICAN-6158 and ICAN-6268, write : 

• Recommended for use with RCA's 
2.5-40 amp., 100-600 volt series triacs, 
types 40693-40734. These RCA triacs 

RCA, Commercial Engineering, Harri­
son, N.J. 07029. International : RCA, 
Sunbury-on-Thames, U.K. , or P.O. 
Box 112, Hong Kong, or Ste. Anne de 
Bellevue, 810 Quebec. 

AC 
INPUT 
VOLTAGE 

IOOuf 
15V 

NTC' 
SENSOR 

'NEGATIVE TEMP ERATURE COEFFICIENT 
• IC•INTERNAL CONNECTION ON CA30T9 

Features 
• 24V, 120V, 208 / 230V, 277V at 50 

60 , or 400 Hz operation ..................... . 
• Differential Input ..... ... ... ... .. ...... ... ........ . 
• Low Balance Input Current (max.)-µA 
• Built-in Protection Circuit (Fail-Safe) 

for opened or shorted sensor 
(Term. 14) .. ... ....... ............. .. ..... ...... ...... . 

• Sensor Range (Rx)-k!1 ......... .... ..... ..... . 
• DC Mode (Term . 12) ... .. .... ..... ..... ... .... . 
• External trigger & inhibit (Terms. 

6 & 1) ·································· ··· ············ ··· 
• DC Supply Volts (max.) ............. ...... .. . 

Ren Solid 
State 
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CA3079 

v 
v 
2 

2 to 50 

10 


