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(Advertisement) 

Adjustable 0-34V, l.SA Power Supply 

UNIVERSAL 

I 

Ofr-THE-SHELF 
DELIVERY 
$8800 

WIDE RANGE 
ADJUSTABLE 0-34¥, 1.5A MODULE 
POWER SUPPLY 

D Regulation: 0.005% or 1 MV D Ripple: 250 µV 
D Output: Adjustable 0-34V, to l.5A D Complete­
ly short circuit proof D Designed to meet environ­
ment MIL-E-5272 D All silicon semiconductors D 
Operate to 71 °C D Compact 3lf4" x 3%" x 6%" 
size D Top quality components & construction D 
Units operate in series or parallel D Temp. Coef: 
0.01 % j°C D Response: less than 20 µs D MTBF: 
greater than 100,000 hrs. per MIL HDBK 217 D 
Remote sensing D Universal 3-position mounting 
D Three year warranty D Only $88.00 F.O.B. 
Hackensack, N. J. D Write today. 

Power/Mate Corporation 
163 Clay St .. Hackensack, N. J. 07601 

(201) 343-6294 
171 

Standard and Precision Ballscrews 

• 

• 

• 

• 

• 

New 8-page folder describes and illustrates ad­

vantages and operating principles of Kidde stand­

ard and precision ballscrews, including tables 

listing sizes and operating loads. Technical charts, 

engineering diagrams, and price schedule for 

standard ballscrews are also provided. 

Walter Kidde & Company. Inc. 
675 Main Street 172 Belleville, New Jersey 07109 

Free: 2,500 Plastic Parts Catalog 
New from Nylomatic, molders and fabricators of 
mechanical plastic components, a highly infor­
mative 48-page catalog of more than 2,500 stand­
ard parts. It can help you save time and money 
in design, test and production. Advantages of 
Nylomatic standard parts: no tooling charges, 
low unit costs, quick delivery, complete range of 
sizes. Nylomatic standard parts are made of Ny­
lon, Delrin® and other thermoplastic materials. 
You'll find our new free catalog a real problem 
solver for designers. send for it today. 

Nylomatic Corporation 
Dept. P 

Nolan Ave., Morrisville, Pa. 19067 
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Bobbin core design 
A 30-page bobbin core catalog pro­

vides design formulas, IEEE stand­
ards, magnetic materials used a nd 
their properties, ceramic and stain­
less steel bobbin sizes, maximum flux 
in maxwells and maximum wraps 
data for each s ize, proper testing 
procedures, fabrication and other 
specifications. The brochure is il­
lustrated with easy-to-use per­
formance a nd core testing graphs, 
MKS to CGS units conversion ta­
bles and data required for obtai n­
ing core characteristics. It has 
been compiled for the systems de­
s ign and circuit engineer working 
on data-processing systems, hi gh­
freq uency magnetic amplifiers, 
static inverters, timing circuits, 
shift registers, ring counters, 
pulse transformers and static 
magnetic memory elements. Ar­
nold Engineering Co. 

CIRCLE NO. 463 

Stock relay catalog 
A 16-page brochure describes and 

prices the manufacturer's line of 
461 relay models. The catalog in­
cludes 169 dry reed and mercury­
wetted reed relays in miniature, mi­
crominiature and standard sizes, 
high-voltage, low-level switchin g, 
sensitive, magnetic latching, power, 
plug-in, printed-circuit and ax ia l­
lead types. General-purpose, coaxi­
a l, crystal can rotary, telephone and 
time delay relays in power, low-lev­
el switching, sensitive, twin-con­
tact, shock and vibration-resistant, 
latching, antenna switching, plug­
in, hermetically sealed and dust­
cover-enclosed types are also de­
scribed. Magnecraft Electric Co. 

CIRCLE NO. 464 

Microwave miniaturization 
This 12-page brochure di scusses 

miniature connectors and their 
use in the coupled line to simplify 
design. The discuss ion points out 
techniques which make it possible 
for microwave engineers to find 
t he design freedoms enjoyed at 
low frequencies. Included in the 
brochure are illu strations of mini­
ature components, performance 
graphs and app lication exampl es. 
Sage Labs. , Inc. 

CIRCLE NO. 465 

187 



NEW LITERATURE 

Rare earths brochure 
Rare-earth applications is the 

subject of t his catalog. The 
brochure describes the relative 
abundance of these elements com­
pared with others in the earth 's 
crust. Current and potential ap­
p lications are discussed for ceri­
um, neodymium, praseodymium, 
europium, yttrium, lanthanum, 
samarium a nd gadolinium. Molyb­
denum Corp. of America. 

CIRCLE NO. 466 

Switch design ideas 
A 12-page catalog featuring de­

sign ideas for engineers contains a 
section for miniature electronic 
switches, remote control relays, 
readout indicators and pilot lights, 
ceramic terminal strips, and ma­
chined aluminum knobs. Dimen­
sioned drawings and specs are in­
cluded in the presentation. Alco­
switch, Div. of Alco Electronic 
Products, Inc. 

CIRCLE NO. 467 

Crystal components catalog 
This brochure describes hermetic, 

glass-to-metal seal and packaging 
devices. Crystal enclosures, cold 
weld and solder seal types, a long 
with a variety of crystal mounts 
are included. Other products dealt 
with are window and lens covers 
for photodiodes and phototransis­
tors, capacitor end seals and pin 
seals. GTI Corp. 

CIRCLE NO. 468 

Radar standards 
Minimum performance standards 

for airborne weather and ground 
mapping pulsed radar are set forth 
in this report by the Radio Techni­
cal Commi ssion for Aeronautics. 
The recommended standards were 
coordinated internationally with 
the European Organization for Civ­
il Aviation Electronics and an 
RTCA group. The 40-page docu­
ment, RTCA D0-134, meets the in­
ternational standardization needs 
of users and manufacturers of air­
borne electronic equipment. 

Available for $2.50 from RTCA 
Secretm·iat, 2000 K Street, N. W., 
Washington, D. C. 
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The Maclean-Fogg Lock Nut Company's new 
catalog No. 880 is the largest such book ever 
published to deal solely with locking fasteners. 
Each of the company's wide variety of products 
is treated comprehensively. The locking princi­
ple of each fastener is described. The advantages 
are stated and materials, finishes, sizes and 
shapes are covered in detail. Application sketch­
es are given with each product to show how it 
is used in product assemblies. In addition to data 
on M-F Products there is a variety of technical 
information on threaded fasteners including 
torque-tension data, nut and bolt threads, and a 
bibliography of reference works on fastening. 

Maclean-Fogg Lock Nut Company 
1060 Allanson Road 174 Mundelein, Illinois 60060 

Laminated and Molded Bus Bars For 
Power Distribution 

A 16 page Technical Bulletin is now available, 
describing a new concept in power distribution. 
Basic mechanical and electrical design principles, 
along with descriptive pictures and diagrams, 
are included in this bulletin. These compact 
buses can replace bulky cable harnesses and 
repetitive wiring for computer or modular appli­
cation. This method of construction satisfies the 
demanding requirements of low inductance and 
resistance of high speed, solid state systems, 
while controlling electrical noises. 

Eldre Components. Inc. 
1239 University Avenue 

Rochester. New York 14607 175 

A new 24-page, completely illustrated catalog con­

tains photos, descriptions, ratings, engineering 

drawings, and prices of the complete lin.e of Curtis 
terminal blocks. Included are printed circuit, in­
sulated feed-thru, quick disconnect. track type, 
and high current terminal blocks. Handy selection 
chart quickly locates the perfect block for your 

particular requirements. Send today for your free 

copy. 

Curtis Development & Mfg. Co. 
3236 North 33rd Street 

Milwaukee, Wisconsin 53216 176 
ELECTRONIC DESIGN 12, June 7, 1967 
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(Advertisement) 

Quality Fasteners For All Design 
Applications 

. ' f ;. 

~::.:::~­
"'NF 

............... - -=..-=-.·=·--

This 8-page catalog provides design data on the 
complete group of DZUS 1/ 4-turn self-locking 
fasteners for standard, high speed and panel ap­
plications, as well as universal high strength 
multiple thread fasteners for high tensile and 
shear stresses. Dzus stud assemblies, wire forms 
and receptacles offer an exceptional. wide variety 
of combinations from stock to fit specific fasten­
ing requirements. Diagrams and tables give full 
details for rapid, unlimited design selection. Con­
densed Catalog No. S-2 or comprehensive Cata­
log No. D-3 are available on request. 

Dzus Fastener Co., Inc. 
Division 32 

. 425 CJnion Boulevard 
West Islip, L. I., N. Y. 11795 177 

Biddle Portable And Compact 
Potentiometers 

Two complete lines of general purpose voltage 
or tern perature-calibrated potentiometers. 
The 605000 series boasts a sensitive multi-reflect­
ing light beam galvanometer which affords excel­
lent resolution. 
The 604000 series with pointer type galvanometer 
includes voltage or temperature-calibrated mod­
els, offering many features usually found only in 
larger portable instruments. Ideal for routine 
maintenance, trouble-shooting, spot measurement. 
or production testing. 
Request Bulletins 60-35-1 and 60-36. 

James G. Biddle Co. 178 Plymouth Meeting, Pa. 19462 

Selector Chart For Refractory Ware 

rj ~~ 
~\\~ ., .,_....., ·--

Free brochure and selector chart describes new 
line of crystalline oxide refractory and insulating 
ware for industry and laboratories, featuring high 
heat resistance, low reactions to chemicals and 
metals and good mechanical and dielectric 
strength. Principal materials are: Aluminous Por­
celain, Recrystallized Alumina, Thoria, Zirconia, 
Magnesia. Chart guides selection of insulators, 
boats, crucibles, tubes, combustion tubes, furnace 
tubes, pyrometer sheaths, etc. Brochure also cov­
ers refractory powders and cements. 

Thermal American Fused Quartz Co. 

179 Route 202 & Change Bridge Road 
Montville, N. J. 07045 
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The Complete 
Engineering 

Ensemble 
The engineering wonders that people 
like you have accomplished have 
benefited all mankind. Your basic 
drawing board tools have also been 
improved to make your job easier and 
faster. Prestype, the leading dry trans­
fer alphabet, symbols and borders 
make it easy to complete a job in 
quick time and with professional ex­
cellence. Our new 74 page catalog 
illustrates hundreds of lettering faces, 
borders and symbols that yo u use 
everyday. 
Depend on Prestype, it's guaranteed. 

Send for it ... it's FREE 

r~i~~~0·i 
• PRESTYPE, INC. • 
• 136 West 21st Street, • 
• New York, N. Y. 100.11 • 

• NAME • 

• COMPANY • • • 
• ADDRESS • • • • CITY • 

• • • STATE ZIP • 

•••••••••••••••• 
ON READER-SERVICE CARD CIRCLE 152 

190 

Advertisers' 
Index 
Advertiser Page 

ACDC Electronics Inc . . . . . . . . . . . . . . . . . . . 93 
AMP, Incorporated ........ . ........... 38, 39 
Adams & Westlake Company .......... 145 
Airways Rent-a-Car ............ . . ... . . . 162 
Allen-Bradley Co ..................... 32A-B 
Alliance Manufacturing 

Company, Inc ., The .............. . . . . 129 
A'R~~ican Enka .c?1:poration, 

nd-Rex D1v1s10n ....... . ...... . ... 137 
Ammon Instruments, Inc. . ....... . ..... 185 
Amperex Electronic Corporation ........ 126 
Anadex Instruments, Inc. . . ............. 155 
Arnold Engineering Company, The ...... 135 
Augat, Inc . . . . . .................. .. . ..... 166 
Automatic Electric , A Subsidiary of 

General Telephone & Electronics . . 114, 181 

B & B Electronics Corp. . . .............. 176 
Babcock Relays, Division of 

Babcock Electronics Corporation ..... . 127 
Ballantine Laboratories, Inc . . . . ......... 141 
Bell Telephone Laboratories ... .. . . .. . .. 143 
Bendix Corporation, The 

Electrical Components Division . . . . . . . . 85 
Biddle Co., James G ................... 189 
Bourns, Inc . . . .......................... 105 
Branson Corp. . .. . ......... .. . ... ....... 154 

CTS of Berne, Inc. . . . . . . . . . . . . . . . . . . . . . . 99 
Clarostat Mfg. Co .. Inc . . ........ . .. . ..... 117 
Clifton, Division of Litton Industries .... 103 
Cohn Corp .. Si gmund .............. . ..... 177 
Coleman Engineering Company , Inc . . ... 151 
Collins Corp., G . L ..... ... .. .. ... . ....... 166 
Comar Electric Company ....... .... .. .. . 165 
Computer Test Corporation ......... ... . 123 
Consolidated Avionics, A Division of 

Condec Corporation .......... ...... ... 139 
Corning Electronics, Divisfon of 

Corning Glass Works ..... ... .. . ..... 4, 5 
Coto Coil Company, Inc. . . . ... .. ....... . 172 
Couch Ordnance, Inc. . .. .......... . . ... 177 
Curtis Development & Mfg. Co. . . ....... 188 
Cutler-Hammer . . . . . . . . . . . . . . . . . . . . . . . . . 75 

Dale Electronics, Inc. . . ... . .... ... Cover III 
Damon Engineering, Inc. . .. . ...... 146A-J 
Data Control Systems, Inc. . .. .. ......... 138 
Datapulse Instruments Division, 

Datapulse , Incorporated . . . . . . . . . . . . . . . 2 
Decision Control , Inc. . ..... .... ....... .. 175 
Delco Radio , Division of 

General Motors . ... .. ... ... .. ........ 42, 43 
Delta Products, Inc. . .... . ...... . . ... . 186 
Deu tsch Electronic Components Division 107 
Dialight Corporation . ... .............. . .. 179 
Dow Corning Corporation ......... 34, 35 , 37 
Dzus Fastener Co., Inc . . ..... .. . .. . . .. . . . 189 

EG&G, Inc. . ... .. .. . ........... . .. . ... . . 40 
Edmund Scientific Company ......... . .. 179 
Eldema, A Division of 

Genisco Technology Corporation .. .... 170 
Eldre Components, Inc. . . . ...... . ...... . 188 
Electronic Development Corporation . .. . 128 
Electronic Research Associates. Inc. . . ... 33 
Electronized Chemicals Corporation .. ... 118 
Electrovert, Inc. . .. .... ..... . .. .. .... . .. 172 

Fairchild Semiconductor, A Division 
Fairchild Camera and Instrument 
Corporation ........................ . . 8, 9 

Fluke Mfg. Co .. Inc., John . . . .. .... .. ... 101 

General Electric Company . ......... . .. . 45 
General Electric Company, Electronic 

Components, Sales Operation . .. .... . 70, 71 
General Electric Company 

Miniature Lamp Department .......... 171 
General Electric .Company, 

Semiconductor Products Department .. 161 
General Precision, Llbrascope Group . . . . 91 
General Radio . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Globe Industries, Inc ................... . 175 
Grayhlll, Inc . . ...... .. .......... .. ..... 192 

Heinemann Electric Company . . . . . . . . . . . 49 
Hersey-Sparling Meter Company ... . .... 178 
Hewlett-Packard .. . ......... Cover II, 19, 95 
Honeywell , Computer Control Division . . 28 
Howell Instruments, Inc. . .. ............. 191 

IRC, Inc .......... . ........ . ............ 89 
ITT Semiconductors, A Division of 

International Telephone and Telegraph 194 
Ideal Precision Meter Co. Inc . . . ........ 176 
Industrial Control Company ............ 175 
International Electronic 

Research Corporation .. ........ . ... .. . 157 

JFD Electronics Co./Components Division 124 
Janco Corporation . . .... . .. .. .... .. ..... . 47 
Janus Control Corporation ....... . . . .... 122 
Johanson Manufacturing Corp. . ..... . . . . 130 
Johnson Company, E. F ................. 148 

Advertiser Page 

Keithley Instruments ... . .. . .. . ... . .. . ... 112 
Kepco, Inc. . ......... . ........... . ..... 102 
Kester Solder Company . ..... ... . . ... 76 , 77 
Kidde & Company, Inc .. Walter ....... . .. 187 
Krohn-Hite Corporation .. ..... . ..... .... 140 
Line Electric Company, Division of 

Industrial Timer Corporation ......... 136 
Little Falls Alloys, Inc. . ...... . . . . . ..... 163 
Littlefuse ........... . . ... ................ 179 
Lockheed Electronics Company . ......... 174 
Luma Electric Equipment Co. . .. . ... .. .. 185 
MacLean-Fogg Lock Nut Company .. . ... 188 
Magnetic Shield Division, 

P erfection Mica Company . ... .. . . . . .. 185 
Magnetics , Inc. . . . . .. . ......... . . . . • ..... 131 
Master Specialties, Inc ... .. . . .... ..... ... 152 
Methode Electronics, Inc ..... . ........... 167 
Michigan Chemical Corporation . ........ 158 
Microdot, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Microwave Associa tes, Inc. . . . . . . . . . . . . . 21 
Minco Products, Inc ... . . . .. . .. . . . ...... : 193 
Monsanto .... . . .. ....... . . ... . .. . . . . .. 80, 81 
Mosaic Fabrications, Inc. . ... .. ... . ..... 119 
Motorola Semiconductor Products, Inc. 41 , 46 
Nylomatic Corporation . . . . . . . . . . . . . . . . .187 
Nytronics, Ire. . . . . . . . . . . . . 23 
Paktron Division of 

Illinois Tool Works, Inc . ... . .......... 168 
Pamotor, Inc . . .............. . . .... ...... 164 
Per fection Mica Cuinµany .......... . . . .. 185 
Philbrick Researches . Inc. . . . ........... 183 
Philips Electronic Measuring Instruments 31 
Plastic Capacitors, Inc . . ....... . . ........ 104 
Potter & Brumfield Division of 

American Machine & Foundry Company 48 
Power/ Mate Corp. . . . . . ....... . ...... . . . 187 
Prestype Inc .. . . . . ..... .... ...... ........ 190 
Pyrofilm Resistor Co .. Inc. . . . . . ......... 132 
RBM Controls Division ... . .. .. . . .. . ..... 173 
RCA Electronic Components 

and Devices .... ............ .. 31 , Cover IV 
RCL Electronics. Inc. . . ... . . ....... . . ... 106 
Radio Cores. Inc. . ....... .. .. . ........... 156 
Raytheon Company, Sorensen Operation .. 16 
Reeves Hoffman Division of DCA .. ...... 154 
Rider Publisher Inc .. John F . . ..... .... 158 
Rowan Controller Co .. The . . . . . . . . . . . . . . 25 
Scanbe Manufacturing Corp. . ... .. . . . . .. 144 
Secon Metals Corporation .. .. ............ 134 
Sensitak Instrument Corp. . .. ........... 184 
Sigma Instruments, 

Sigma Instruments , Inc. . . . . . . . . . . . . . . 88 
Signalite, Incorporated ... . ...... . . . ..... 169 
Signetics Integrated Circuits, A Subsidiary 

of Corning Glass Works ......... .. ... 153 
Siliconix Incorporated .. . .. . ...... .. .... 149 
Spectral Electronics Corporation ...... . .. 125 
Sprague Electric Company . . .. . ......... 10 
Switchcraft , Inc. . . . . . . . . . . . . . . . . . . . . . lW 
Sylvania, Subsidiary of 

General Telephone & Electronics . . . . . . 82 
Syntronic Instruments, Inc. . ....... . .. 162 
TRW Semiconductors Inc. . . . . . . . . . . . . . . 50 
Tektronix, Inc .. Oscilloscopes ..... . ..... 52 
Telonic Instruments, A Division of 

Telonic Industries, Inc. . . . . . . . . . . . . . . . . 97 
Texas Instruments Incorporated, Semicon-

ductors-Components Division ........ 60 , 61 
Texscan Corporation . . . .. . ........ . ..... 113 
Thermal American Fused Quartz Co .. Inc . 189 
Thomas & Betts Co. Incorporated, The 48A-B 
Ulano .......... . ... . .................... 121 
Union Carbide Corporation . . . . . . . . . . . . . . 27 
Unholtz-Dickie Corporation ... . .... . .... 160 
Vactec Inc. . ... . . . ... ..... ..... . ... . .... . 142 
Varian, Palo Alto Tube Division ........ 12 
Velonex, A Division of 

Pulse Engineering Inc . . . . . . . . . . . . . . . . . 65 
Vishay Resistor Products , A Division of 

Vishay Intertechnology, Inc. . .. .... . . 159 
Vltramon, Incorporated . . . . . . . . . . . . . . . . . 32 
Wavelabs Co. . . . ... . . . . . .... ... .. . .. ... .. 170 
Western Microwave Laboratories, Inc . .. . 133 
Westinghouse Molecular 

Electronics Division . . . . . . . . . . . . . . . . . . 7 
Wheelock Signals, Inc . . ................. 150 
Wood Electric Corporation ............. . . 192 
Wright/Division of 

Sperry Rand Corporation . . . . . . . . . . . . . 6 

Career Advertising: 

Boeing Company, The .................. 111 
Hughes Aircraft Company .............. 110 
Lockheed Missiles & Space Company .... 112 
McDonnell Douglas . . ..... . ............. . 108 
Omni Spectra . Inc. . . . . . . . . . . . . . . . . . . . . . 44 

ELECTRONIC DESIGN 12, June 7, 1967 



HOWELL 

H160 SERIES 

SOLID-STATE 

DIGITAL 

INDICATORS 

-

... will measure linear or non -linear signals ... or both with multiple input I 

The H160 Series will monitor, measure and 
display . . . with digital readout in direct 
engineering terms ... physical processes 
such as temperature, pressure, flow, volt­
age, etc., with an accuracy of 0 .1 % of full 
scale. 

The instruments utilize the null -balance 
potentiometric principle to measure trans­
ducer output signals which are either linear 
or non•linear. The units follow non-linear 
functions with multiple, precisely calibrated , 
straight-line approximations . Non-linear 
curves of thermocouples, strain gauges or 
most any other transducer can be accu­
rately followed. 

The easy-to-read display sector may include: 
polarity; numerical readout with decimal 
point ; function such as degrees C , inches 
Hg, PSI, etc. ; out-of-range; and the number 
of the point being measured. Used with a 
Howell Multipoint Scanner, input signals 
may be mixed (linear or non-linear). An 
example of the Indicator-Scanner System 
might be a 40-point Scanner with 20 inputs 
for pressure and 20 inputs for temperature 
with a single Indicator displaying both sets 
of data. The data can also be made available 
in binary-coded decimal or ten-line parallel 
decimal form at a connector for input to a 
computer, printer or tape punch. 

Write for detailed brochures. 

• BH100 and BH186/BH187 Series BH103 Digital Data System 

HOWELL INSTRUMENTS 
ALSO OFFERS 

SERVO -DIGITAL INDICATORS, 
DIGITAL DATA SYSTEMS, 

AND A WIDE VARIETY 
OF OTHER INSTRUMENTS 

... CUSTOMIZED 
FOR MANY APPLICATIONS. 

• 

• . • I 
~ ~ i ~ 

• <' ·-' ""'' " " . ., . 
The servo-digital indicators 
shown above are null­
balance instruments utiliz­
ing the TA' POT® sl idewire. 
The units are available in 
various ranges and various 
direct readouts . 

The BH103 incorporates a 
100-point Scanner with 
direct digital readout and 
prints the data on folded 
paper. i.e., EVENTS, TEMP 
°F, TIME. 

HOWELL INSTRUMENTS11 INC. 
3479 West Vickery Blvd. 

Area Code 817 336-7411 •Fort Worth, Texas 76017 

ENGINEER/NG AND SALES OFFICES IN PRINCIPAL CITIES IN THE UNITED STATES, CANADA, ENGLAND, AUSTRAL/A, AND JAPAN 

ON READER-SERVICE CARD CIRCLE 153 
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simultaneous 
three-pole operation 

ff overload occurs in any one pole, all three 
open simultaneously. All Wood Electric Three­
Pole Magnetic Circuit Breakers are connected 
internally as well as externally. Instantaneous 
and Time Delay Types are available in AC and 
DC with ratings from ~ to 50 amps. ·write 
for Thermal and Magnetic Circuit Breaker 
Catalog. 

WOOD ELECTRIC 
CORPORATION 

244 Broad St., Lynn, Mass. (617) LY 8-5313 
ON READER-SERVICE CARD CIRCLE 154 

TOTALLY ENCLOSED ROTARY SWITCHES. 
TEMPERATURE TO 125 C. MULTI-POLE. 
30; 36; 45; so; and 90° ANGLE of THROW. 
100,000 OPERATIONS. ./ 

... . ··:"""'_..-''"( 

Typical Specifications: 
• Explosion Proof • Contact Resistance 10 Milliohms 

• Make or Break 1/4 Amp. to 15 Amps., 115 VAC .Resistive 

• 1 lo 6 Poles per Deck • 1 to 12 Decks .~ 
• 2 to 12 Positions per Pole ~ 

Send for Engineering Catalog G304 ~~ 
/\ 565 Hillgrove Avenue ~ 

~);_uJ,J// LaGrange, Illinois 60525 - - ~ -
~1-=-- Area Code 312, Phone 354-1040 

" PIONEERS IN MINIATURIZATION" 
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Electronic Design 
ELECTRONIC D ESIGN'S aim is fourfold. It 
aids progress in the electronics manufac­
turing industry by promoting good design. 
It gives the electronic design engineer con­
cepts and ideas that will make his job easier 
and more productive. The magazine serves 
as a central source of timely, up-to-the­
minute electronics information. And finally 
it seeks to encourage two-way communica­
tion between manufacturer and engineer. 

Want a subscription? ELECTRONIC DESIGN 
is circulated free of charge to qualified engi­
neers and engineering management doing 
design work, sup,ervising design or estab­
lishing standards in the United States, 
Western Europe and the United Kingdom. 
If you think that you are entitled to a free 
subscription, use the postfree application 
form that you will generally find inside the 
back cover. When it is not included, write 
to us direct for an application form. 

If you are no~ qualified, you may take out 
a paid subscription at the following rates: 
$25 a year if you live in the U.S.A. or $35 a 
year if you live elsewhere. Single copies 
may be purchased for $1.50 each. 

H you change your address, send us an 
old mailing label and your new address; 
there is generally a prepaid postcard for 
this inside the back cover. If you have been 
receiving ELECTRONIC DESIGN free of 
charge, you will have to requalify to con­
tinue doing so. 

We strive for accuracy. We take the ut­
most pains to ensure the highest standard 
of accuracy throughout the magazine. A 
single mistake in practical design informa­
tion can have serious consequences. But to 
err is human, and for all the care we take, 
an occasional error slips through. Whenever 
this occurs, we publish a correction at the 
earliest opportunity. You will find these 
corrections printed at the end of the Letters 
column. If you should spot an error, be sure 
to let us know. You may save your col­
leagues heartaches. 

Microfilm copies are available of com­
plete issues of ELECTRONIC DESIGN that 
have been published since the beginning of 
1961, and of single articles. Complete issues 
cost 4¢ a page, individual pages cost 50¢ 
each; shipping and handling charges are 
extra. The minimum charge is $3; delivery 
time runs from 10 days for single pages to 
five weeks for complete issues. For further 
details and to place orders, get in touch 
directly with University Microfilms, Inc., 
300 N. Zeeb Road, Ann Arbor, Mich. 48106; 
telephone (313) 761-4700. 

Want to contact us? If you have any 
inquiries about these or other matters, or if 
you have a manuscript outline or article 
idea, address your correspondence to: 

Howard Bierman, Editor, 
ELECTRONIC DESIGN, 
850 Third Avenue, 

New York, N.Y.10022. 
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For further information on meet­
ings, use Reader Service card . 

June 19-20 
Microelectronics Symposium (St. 
Louis) Sponsor: IEEE; T. F. 
Murtha, Conductron-Missouri, 
P. 0. Box 426, 2600 N. Third 
St., St. Charles, Mo. 63301. 

CIRCLE NO. 469 

June 25-28 
National Consumer Electronics 
Show (New York City ) Spon­
sor: Electronic Industries Assoc.; 
EIA, 200 E ye St., N.W., Wash­
ington, D.C. 20006. 

CIRCLE NO. 470 

June 28-30 
Joint Automatic Control Confer­
ence (Philadelphia ) Sponsor : 
IEEE; L. Winner, 152 W. 42 St ., 
New York, N. Y. 10036. 

CIRCLE NO. 471 

July 17-19 
Reliability and Maintainability 
Conference (Cocoa · Beach, Fla.) 
Sponsor: SAE, AIAA, EIA et al.; 
E. J. Folkman, General Electric 
Co., Cape Kennedy, Fla . 32920. 

CIRCLE NO. 472 

July 18-20 
Electromagnetic Compatibility 
Symposium (S a n F ra n cisco) 
Sponsor : IEEE ; J. S. Hill , P . 0 . 
Box 7405, Benjamin Franklin 
S t a tion, W as hingt o n, D. C. 
20044. 

CIRCLE NO. 473 

July 24-28 
Design Course on Automatic 
Electronic Test Equipment (New 
York City) Sponsor : New York 
University; D. M. Goodman, 
N. Y. U. School of Engineering 
and Science, 401 W. 205 St., New 
York, N. Y. 10034. 

CIRCLE NO. 474 
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16 STANDARD 
MODELS AVAILABLE 
FROM STOCK ••• OR 
DESIGNED TO YOUR 
REQ UIREMENTS. 

THERMAL-RIBBONS 
Thermal-Ribbons provide con­
venient, fast-response, conver­
sion of surface temperatures 
to accurate electrical readout 
for temperature measuring , 
recording, or control. They 
have high resistance vs. tem­
perature gradient and high 
impedance, enabling leads to 
be switched, spliced , or ex­
tended without undue concern 
about signal error. 

Used with Minco Direct Read­
out Thermal - Indicator (de­
scribed at right) to accu­
rately measure temperatures 
from - 100 ° c to + 2oo • c 
(-14B ° F. to + 392 ° F) .. . 
or with other conventional re­
sistance measuring equipment 
from -200 ° c to + 260 ° C. 
Available in both self-adhe­
sive and non -adhesive ver­
sions. Time response as low 
as 0 .2 second. 

Used with Therm1l ­
Ribbons (left), Resis· 
lance Thermometers 
and Temperature 
Probes (below). Six 
models, direct reading 
from -100°c . to 
+200°C. or -148°F. 
to +392°F. 

TEMPERATURE 
PROBES, RESISTANCE 
THERMOMETERS 

Many tip or stem sen­
sitive stock models for 
accurate sensing of gas, 
liquid , solid tempera­
tures in industrial, 
commercial , laboratory 
use . 

THERMOFOILS 

Laminated thin-film as· 
semblies, flat or wrap­
around , for heating, 
sensing, or both . 

PRECISION PLATINUM 
RESISTANCE 
THERMOMETERS 

For highly precise 
measuring or control; 
long.term stability and 
accuracy. 

BUTTON-HEATERS 

Disc shaped units for 
controlled heat . Avail­
able up to ISO . watts . 

RESISTANCE 
TEMPERATURE 
OETECTORS 

Rugged sensors for 
large motors, genera · 
tors, transformers , etc . 
Permanently in· 
stalled by molding or 
casting into equipment. 

• ••••••••••••••••••••••••••••••••••••••••••••• . · . 
: MINCO PRODUCTS, INC. 
• . 
• 740 WASH INGTON AVENUE NORTH -MINNEAPO LI S, MINN. 55401 

TE LEPHONE: (612) 338-6753 
PLEASE SEND INFORMATION ABOUT - TWX: 910-576-2848 

D Therma l·Ribbons D Thermofoils D Res. Temp. Detectors 
D Thermal -Indicators D Preci sion Thermometers [] Send Complete Catalog 
D Tempe rature Probes D Button -Heaters D Have Rep . Call 

NAME 
COMPANY ___________________ _ 

ADDRESS·---------------------
CITY __________ STA T._ _____ Zl P ___ _ 

TELEPHON._ _________ fXTENSION _____ _ 
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The Predictables. 

Some computer 
manufacturers 

stockpile diodes. 

The others order 
from ITT. 

ITT ships any size order, any day you say. 

Any part number, silicon or germanium, 

double plug or D0-7. Make us prove it. 

RFQ: The Predictables. 

diodes ITT 
ITT SEMICONDUCTORS IS A DIVISION OF INTERNATIONAL TELEPHONE ANO TELEGRAPH CORPORATION 

FACTORtES JN WEST PALM BEACH, FLORIDA, PALO ALTO, CALIFORNIA; LAWRENCE MASSACHUSETTS: HARLOW AND FOOTSCRAY, ENGLAND: FREIBURG AND NURENBERG, GERMANY 
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HG WIREWOUNDS -the right choice 
for power & stability in minimum size 

Load 'em! Dale HG resistors safely han­
dle up to three times their MIL-R-18546 
power ratings. Use them to package 
more power in less space-use them to 
gain unequalled stability when derated 
to mil. levels. 

This kind of heat dissipation ability is 
found only in the HG Series. We mold a 
wirewound BeO core (see chart) inside 
a special aluminum housing to give you 
up to 15 watts in a package .600" long; 
up to 50 watts in a package 1.968" long. 
Non-inductive styles, too. Call on Dale 
now for your widest choice in meeting 
precision power requirements. 

Core Conductivity at 275° C BTU -Ft 
Ft ~ Hr-°F 

1 BERYLLIUM OXIDE (BeQ) - 64 

I STEEL - 33 

p ALUMINUM OXIDE - 8 

~ STEATITE- 1.5 

STANDARD ELECTRICAL SPECIFICATIONS 

M>L- POWER RATING • 
DALE R-18546 (WATTS) RESISTANCE RANCE (OHMS) 
TYPE TYPE 

DALE MIL. .05% •. 1 % •. 25% .5%, 1%, 3% 

HG-5 RE-60 15 5 I to 6.5K .I to 24.5K 

HG-10 RE-65 20 JO I to 12.7K .I to 47.IK 

HG-25 RE-70 35 20 .5 to 25.7K .! to 95.2K 

HG-50 RE-75 50 30 .5 to 73.4K .I to 273K 

DIMENSIONS HG-5 

0 
F- .600 

• Operating Temp. Range: 
- 55° C to +275° C 

• Temperature Coeff icients: 
± 50PPM, ± 30PPM, ± 20PPM 

• Load life: 
± (! % + .05!"1) d R 

• Momentary Overload : 
± (.25% + .05!"1) d R 

*based on chassis mounting 

WRITE FOR NEW CATALOG A ~ DALE ELECTRONICS, INC. 
~ 1328 28th Ave., Columbus, Nebraska 68601 

In Canada: Dale Electronics Canada, ltd. 
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No other RF transistor 
can off er this performance 

~ 21 dB min. unneutralized power 
gain at 200 MHz 

~ 3 dB max. NF at 200 MHz 
~ 0.25 pF max. feedback capacitance 
~ new terminal arrangement for 

superior high frequency 
performance 

at this low price ... 98~ ZN4935mqaulllln~IAOOu .. p 

RCA 2N4934, 2N4935, and 2N4936 are new silicon npn epitaxial planar 
transistors expressly designed for low-noise, high-gain rf amplifier serv­
ice up to 500 MHz. Commercial, military and industrial communications 
applications include equipment such as mobile and aircraft radio, expend­
able military equipment, telemetry equipment, amateur radio equipment, 
wide-band amplifiers, and microwave equipment. 

A unique feature of these RF transistors is the new, pace-setting 
transposed base arrangement and a new internal construction utilizing a 
solid state shield which provides maximum isolation between terminals. 
This innovation provides greater stability and more usable gain per stage. 

In addition, the exceptionally low feedthrough capacitance reduces 
oscillator radiation, and the hermetically sealed T0-104 metal case per­
mits operation at higher temperatures and offers long life expectancy. 
So don 't settle for anything less than top performance and top value in 
your critical commercial, industrial and military communications applica­
tions. For complete information, including price and delivery, see your 
RCA Field Representative. For additional technical data, write RCA Com­
mercial Engineering, Section EG-6, Harrison, N.J. 07029. See your RCA 
Distributor for his price and delivery. 

• 
RCA Electronic Components and Devices 

The Most Trusted Name in Electronics 
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ELECTRICAL SPECIFICATIONS 

high gain bandwidth product 
fr = 700 MHz min. 

high unneutralized power gain 
2N4934: 18 dB min. at 200 MHz 
2N4935: 21 dB min. at 200 MHz 
2N4936: 13 dB min. at 450 MHz 

low noise figure 
2N4934: 3.5 dB max. at 200 MHz 
2N4935: 3.0 dB max. at 200 MHz 
2N4936: 4:5 dB max. at 450 MHz 

very low collector-to-base feedback capacitance 
Ccb = 0.25 pF max. at 0.1 to 1 MHz 

high operating temperature capability 
to 2oo·c 

PRICE* 
2N4934: 85¢ 
2N4935: 98 ¢ 
2N4936: $1.15 

* In quantities of 1,000 and up 




