


























































































































































































































































































































































NEW LITERATURE 

Standards catalog 
This 100-page document lists 

2700 American standards approved 
through December 31, 1965. In­
cluded also are listings of some 500 
recommendations of the Interna­
tional Organization for Standard­
ization (ISO), the International 
Electrotechnical Commission (IEC) 
and specifications of the Interna­
tional Commission on Rules for the 
Approval of Electrical Equipment 
(CEE). 

The organizational cross-index 
featured in the catalog provides 
listings of American Standards un­
der the 40-odd national trade, tech­
nical, and professional societies and 
organizations whose designations 
they also bear. American Standards 

· Assoc. 
Circle No. 332 

Power supplies 
Catalog 661 covering solii:l-sfate 

power modules and laboratory pow­
er supplies is offered. More than 
3800 standard modules are listed 
with complete specifications and 
prices. Categories include regulated 
ac/dc, unregulated ac/dc, dc/ac in­
verters, de/de converters, de/de 
transformers, high power and 
wide-range adjustable modules. A 
broad spectrum of outputs and tem­
perature capabilities is offered. 

The catalog includes installation 
data with specific information on 
heat dissipation requirements for 
all modules. Also included are two 
lines of regulated laboratory power 
supplies. Technipower Inc. 

Circle No. 333 
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Notes 
Strain-gage manual 

A manual covers semiconductor 
strain-gage theory and applications. 
Piezoresistivity, gage factors, dop­
ing, linearity, hysteresis, frequency 
response, and more are described. 
Technical data on the manufac­
turer's line is coupled with circuit­
ry design considerations. Kulite 
Semiconductor. 

Circle No. 323 

Wideband FM applications 
A new bulletin describes ap­

plications of FM electronics to 
give magnetic tape recorders fre­
quency responses from de to vhf. 
Instructions for plug-in field in­
stallation and techniques to in­
crease over-all signal-to-noise ra­
tio are included. Data-Control 
S_ystems. 

Circle No. 324 

Op-amp RC networks 
Applications of active RC net­

works to the more common filter­
ing problems are fully described in 
this 100-page illustrated hand­
book. Realization schemes for sin­
gle and multiple feedback, infinite 
gain circuits and controlled source 
circuits are featured. Burr-Brown 
Research. 

Circle No. 325 

Vacuum contactors 
The new 12-page catalog 104· de­

scribes applications, characteris­
tics and construction of vacuum 
contactors. These devices are de­
signed for controlling de, rf, and 
50, 60, and 400 Hz circuits at all 
voltage levels. Much application 
information pertaining to vacuum 
power relays, overcurrent relays 
and three phase contactors is also 
contained. Jennings Radio Mfg. 
Co. 

Circle No. 326 

Thermistor testing 
A new 8-page, 2-color brochure 

entitled "Techniques for Testing 
Thermistors" is available. The bul­
letin contains detailed data on ac­
ceptance and design testing of neg­
ative temperature coefficient ther­
mistors. Thermistor characteristics 
covered include resistance, tempera­
ture coefficient of resistance, volt­
·age, dissipation constant and ther­
mal time constant. Formulas, instru­
mentation suggestions and methods 
of measurement are completely de­
tailed. Victory Engineering Corp. 

Circle No. 327 

Laboratory fabrications 
A series of sketched plans for do­

i t-yourself construction of filament 
holders, thin film sources, substrate 
heaters and vacuum gauges is 
offered. All items may be easily 
made with ceramic blocks, tungsten 
wire, copper bars and 10-32 ma­
chine screws. Mason-Renshaw In­
dustries. 

Circle No. 328 

Noise reduction 
A new 2-page bulletin entitled 

"Reduction of Noise in Low-level 
Measurement and Control Systems 
Through Proper Use of Isolation 
Devices" is offered. 

Bulletin #95-765 is complete 
with schematics and offers three 
common applications of isolation 
devices to substantially reduce or 
eliminate unwanted noise due to 
ground circuits. Halliburton Co., 
Elcor Div. 

Circle No. 329 
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H MIC R 0 SWITCH Pree i s i on Switches 
llOlllYWIU 

• 
na111e the one switch 

that gives you all these features: 

• hermetically sealed 
• up to 45 amp. capacity . 

or micro amp. 
• no contact bounce 
• no operating noise 

• minimum operating force 
• long life 

Pulse switch assures 
$pllt·aecond pulse regardless 

of operating speed 

• no moving contacts 
•temperature resistance 

to +300°F or -65°F 

Metal or plasllc enclosures 
protect against damAge 

You are right! It is a mercury switch. Actually, mercury 
switches have more unusual combinations of features 
than any other type of switch. They are easy to use and 
low cost, too. 

The point is, you can often do it better with a mercury 
switch than you may think-especially when you have a 
complete line from which to choose. The broad MICRO 
SWITCH line includes types such as: 

• SPST, SPOT or 2-CKT contact arrangement. 
• Light loads-1 amp or less. 
• Medium loads-1 to 8 amps. 
• Heavy loads-8 to 45 amps. 

Submlnlature switch le11 
than one Inch long 

Low Cost-SPST Ultra·sensltlve switch makes or 
breaks on a 9 minute tilt angle 

For some interesting ideas and suggestions, contact a 
MICRO SWITCH Branch Office (see Yellow Pages under 
"Switches, Electric"). Or write for the industry's most 
complete catalog of mercury switches. 

2 tsoloted circuits In a 
1lngle switch 

MICRO SWITCH 
FREEPORT, ILLINOIS 61033 

A DIVISION OF HONEYWELL 

HONEYWELL IS WORLDWIDE-Sales and Service offices In all prlnclpal cities of tho world. Manufact1,1rlng In Brazil, Canada, France, Germany,Japan, Mexico, Netherlands, United Kingdom, United Statet, 

April 12, 1966 

Speed Inquiry to Advertiser via Collect Night Letter 
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Design Data from Manufacturers 1 Design Aids 
Adv ertisements of book.lets, brochm·es, catalogs and data sheets. To order use Reader-Service Card. 

(Advertisement) 

New Particle And Photon Detectors ---Bendix 
Magnetic Electron 

Multipliers 
~ . -----

.. --~ · ~ 

New Bendix Catalog describing three magnetic 
electron multipliers and accompanying power 
supply is now available. Bendix electron multi­
pliers are rugged, miniature detectors with many 
applications in photon, ion, and neutral-particles 
radiation measurement. Three models . . . each 
with a different configuration to meet specific size 
and space requirements. Also featured is the com­
pact, convenient Power Supply that is designed 
specifically for the electron multipliers. 

The Bendix Corporation 
Cincinnati Division 171 3625 Hauck Rd., CincinnatL O. 45241 

Terminal Block Selector 
A new 24-page, completely illustrated catalog con­
tains phot9s, descfiptions, ratings, engineering 
drawings, and prices·of the complete line 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 172 
New Continuous Plating Saves 40% I 

I 

. •" ~ $ . 

- , 

New continuous reel-to-reel precious metal plating 
(gold, silver, Rhodium, etc.) on strip reduces 
materials cost up to 40%. Provides extremely 
accurate depositing to specifications, allows 
selection of plated area (i.e.: 20 microinches one 
side, 100 microinches on opposite side). 
Process also permits plating of pre-die cut inte­
grated circuits for semi-conductors, etc., and 
allows forming after plating. 

Burton Research Laboratories, Inc. 

172 

Division of 
Burton Silverplatin_g Co. 173 

Relay slide rule 
A mult iple scale slide rule gives 

slipstick solut ions for the unknown 
in voltage, power, resistance, and 
current operations for relays and 
Ohm's law computations. Standard 
C and D slide r ule scales are also in­
cluded. 

Available for $ .35 from Universal 
Relay Corp., 42 White St., N ew 
York, N. Y. 

Rectifier troubleshooting 
A 10- x 18-in. wall chart lists com­

mon rectifier troubles, diagnostic 
steps and corrective measures. The 
reverse slide gives common chemical 
compound groups fo und in metal 
fini8h ing operations, and gives first 
aid procedures for internal and ex­
ternal contact with the toxics. 
Ramm Rectifier. 

Circle No. 330 

Induction motors 
A slide r ule device for induction 

motor selection is available. You 
can determine fu ll-load speed, type 
and frame size, capacitor size, and 
dimensional details of permanent 
split capacitor, capacitor start, and 
reluctance synchronous motors 
from 1/ 5 to 1.000 hp. It also shows 
temperature conversion scales, 
horsepower/ torque/ rpm tables, and 
metric to English linear conver­
sions. Standard Motor Product 
Sales, Howard Industries, Div. 
MSL Industr ies. 

Circle No . 331 
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Oscillator guide 
"The Designer's Guide for 

Specifying Oscillators" is a 24-
page brochure covering oscillators 
in the 1 Hz to 100 MHz range. Crys­
tal, tuning-fork, LC, RC, magneto­
strictive, torsional, and integrated 
circuit oscillators are defined and 
described. 

Output and interface design con­
siderations are given, as are in­
formation on typical specifications, 
price guidelines, and specifications. 
Schematics, block diagrams, graphs, 
photographs, tables, and charts help 
with the presentation of informa­
tion. 

Available for $2.50 from Accu­
tronics, Inc., 12 South Island, Ba­
tavia, Ill. 

Reprints Available 
The following reprints are avail­

able free and in limited quantities. 
To obtain single copies, circle the 
number of the article you want on 
the Reader-Service Card. 

High Volume, Low Cost: Design­
ers Challenge (No. 740) 

Harmonic Generators (No. 741) 
Hall Efject Multiplier Simplifies 

Polar Displays (No. 742) 

Subscription Policy 
ELECTRONIC DESIGN is circulated 

free of charge to qualified design 
engneers in the U.S., Western free 
Europe and England. To establish 
your qualifications, send ELECTRON­
IC DESIGN the following informa­
tion on your company's letterhead: 
Your name, engineering title, de­
scription of your design duties and 
a list of your company's major 
products. The letter must be signed 
by you personally. 

Subscription rates for nonquali­
fied subscribers-$25.00 per year in 
U.S.A., $35.00 in all other coun­
tries. Single copy, $1.50. 

Change of Address 
An address change for a subscriber 
requires a restatement of his quali­
fications. To expedite the change, 
and to avoid missing any issues, 
send along a label from a back copy. 

Microfilm copies of all 1961, 1962, 
1963 and 1964 issues of ELECTRONIC 
DESIGN are available through Uni­
versity Microfilms, Inc., 313 N. 
First Street, Ann Arbor, Mich. 

April 12, 1966 

HEAT BEATERS 
PERMACEL® Film Tapes of Kapton* provide outstanding thermal 
endurance, physical and dielectric strength in a wide range of high­
temperature applications. At 200°C, these tapes have far greater tensile 
strength than any other available films. "Strength-with-thinness" makes them 
ideal for miniaturization and other critical insulating jobs. Two types, in 1 
and 2-mil thicknesses, in 36-yard rolls from 112" to 17" wide. Write Dept. 
919 for details and free sample. 

* Du Pont trademark for its Polyimide Film 

PERma~Et.: p;J
~ ,, ,,,.,,_ 

•"" • x~ 

TAPES New Brunswick, N.J. 08903 a ~~ company 

ON READER-SERVICE CARD CIRCLE 121 

11. in magnetostrictive delay lines 
LFE STANDARDS • Designed for commercial 
and military applications CJ Delays from 5 to 
10,000 µsec CJ Frequencies 300 Kc to 2 Mc CJ 

Delay Drift due to temperature less than 1 
PPM/C CJ Compatible standard input and output 
circuitry available. 

CUSTOM DESIGNED • For special commer­
cial and exotic military applications CJ Fixed, 
tapped, adjustable and variable CJ Frequencies 
to 5 MC RZ and 10 MC NRZ CJ Delay Systems to 
100,000 µsec incorporating amplifiers and re­
lated interface circuitry. 

To OPtimize your design, OPT LFE 

LFE ELECTRONICS 
A Division of Laboratory For Electronics, Inc. 

WALTHAM, MASSACHUSETTS 02154 

Delay Lines • Filters • Transformers • Amplifiers, and Associated Electronics 
Microwave Measurement & Signal Generation Equipment 

ON READER-SERVICE CARD CIRCLE 122 

173 

I 



Use 

TUNING FORK 
OSCILLATORS 
For Low Cost Frequency Control 

New Inexpensive Model G 
Frequency- from below 1 CPS to 
30 KC with choice of accuracy for 
each of fi ve temperature ranges. 
Shlilda rdized construction allows 
excellent delivery of· prototypes or 
production runs. Many special 
features are available. 

Long-term stability-2-year guar­
antee. 

Prices start at $35.00. Send for 
complete information. 

Other style cases avail­
able, including models 
for printed circuit use. 

Catalogued in eem ~ 

f-ORK 
~STANDARDS, INC. 

217 Main Street· West Chicago, 111.60185 
Telephone: Area Code 312 • 231-3511 

ON READER-SERVICE CARD CIRCLE 123 
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Mr. Webster didn't have a word for it ... 
but we do! 

Three authoritative dictionaries for today's technologies: 

Radio-Television-Electronics Dictionary. National Radio Institute Staff. 
Over 5000 terms. 168 pages. #0307, paperbound, $3.50 

Missile Technology Abbreviations & Acronyms. Arthur T. Cartier. 8000 
entries and 12,000 definitions. 130 pages. #5539, paperbound, $3.95; #5540, 
clothbound, $5.95. 

Data Transmission & Data Processing Dictionary. James F. Holmes. 
More than 3000 terms. 103 pages. #0396, paperbound, $2.50 

SPECIAL 30-DAY EXAMINATION OFFER! 
Dept. ED,-4, HAYDEN BOOK COMPANY, INC. 

116 West 14th Street, New York, N.Y. 10011 

Send me the book(sl checked below and bill me. At the end of 30 days I will either 
remit payment plus a few cents postage or return the book(s}. 

D #0307 D #5539 D #5540 O #0396 D Free 1966 Catalog 
Name _________________________ _ 

Street. _______________________ _ 

City ______________ state ____ Zip, ____ _ 

D You pay postage. I enclose payment of $ .. . . . .. Same return privileges. 
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Program wiring patterns from A to Z 
with automatic Wbtt·WJtap® machines 

Only automatic "Wire-Wrap" machines pro­
vide the flexibility required for point to point 
wiring of modular electronic panels. Just 
program the circuit with punched cards or 
tape. Then "Wire-Wrap" machines take over 
-connecting wires at an average of 5 seconds 
per wire-as much as 25 times faster than 
hand soldering in most applications. 
Reliability-These solderless wrapped con­
nections are permanently tight-unaffected 
by temperature changes, atmospheric corros­
ion, vibration. More than 37 billion such 
connections are in use today without a single 
reported failure. 
Economy-Cost savings in excess of 92% 
are common when compared to soldering and 
other techniques. Additional benefits include: 
No thermal damage to heat-sensitive mater­
ials ... elimination of fire hazards ... con­
nections that are easily removed in plant or 
in the field. 

Write for Bulletins 14-1, 14-121and14-127. 

Typical wiring patterns 
made with automatic 
"Wire-Wrap" machines. 
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Designer's 
Datebook 

APRIL 
SMTWTFS 

I 2 
3456789 

10 11 12 13 14 15 16 
17 18 19 20 21 22 23 
24 25 26 27 28 29 30 

April 12-15 

MAY 
SMTWTFS 
1234567 
8 9 10 11 12 13 14 

15 16 17 18 19 20 21 
22 23 24 25 26 27 28 
29 30 31 

International Quantum Electronics 
Conference (Phoenix) Sponsors : 
AIP / IEEE; Dr. J. P. Gordon, Bell 
Telephone Laboratories, Murray 
Hill, N. J. -

April 17-20 
International Conference on Elec­
tron and Ion Beam Technology 
(New York) Sponsors: AIME and 
Electrochemical Society; Metal-
1 urgical Society of AIME, 345 
East 47th St., New York, N. Y. 

April 18-20 
Symposium on Process Automation 
(Newport Beach, Calif.) Sponsors: 
Beckman Instruments, Consoli­
dated Electrodynamics, Control 
Data, SDS Data Systems; Dr. Wil­
liam Biles, Shell Development Co., 
:Houston, Tex. 

April 20-22 
1966 Intermag (International Con­
ference on Magnetics) (Stuttgart, 
Germany) Sponsor: IEEE G-Mag; 
Dr. E. W. Pugh, IBM Corp., 1000 
Westchester Ave., White Plains, 
N. Y. 

April 25-28 
Audio Engineering Society Con­
vention (Los Angeles) Sponsor: 
Audio Engineering Society; John 
C. Baumann, Ampex Corp., 8467 
Beverly Boulevard, Los Angeles, 
Calif. 

April 26-28 
Spring Joint Computer Confer­
ence (Boston) Sponsors: AFIPS, 
IEEE, ACM; Dr. Harlan Ander­
son, Digital Equip. Corp., May­
nard, Mass. 

May 2-4 
Aerospace Instrumentation Sym­
posium (Philadelphia) Sponsor: 
Instrument Society of America; 
William Redstreake, Moore Prod­
ucts Co., Sumneytown Pike, 
Spring House, Pa. 
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One simple, rugged design adds reliability 
to all three rectilinear Mil wirewound styles 
RT-10, RT-11, RT-12 - Dale meets all three with a 
single design. You benefit from this simplifica­
tion through increased reliability, faster delivery, 
better price. Call us today! 

DALE MIL-R-27208A MODELS 

CD ALL-MOLDED HOUSING design eliminates seal problems. 
Meets MIL-STD-202 and MIL-R-27208A. 

~ RUGGED COLLECTOR SYSTEM assures you of noise levels 
\t:/ well below mil requirements. 

fj\ FULL LENGTH WINDING allows increased power hand­
\V ling capability. Permits use of large diameter ther-

moconductive mandrel which eliminates "hot spots" 
by acting as high mass heat sink. 

© 1-PIECE WIPER ASSEMBLY of precious metal insures 
setting stability under all environmental conditions. 

® STAINLESS STEEL ADJUSTMENT SCREW has metal-to­
metal clutching - prevents over-travel damage. 

Model 691 P.C. Pin 
Model 697 Flex. Leads 

Model 1287 P.C. Pin 
Model 1288 Flex. Leads 

Model 1680 P.C. Pin 
Model 1697 Flex. Leads 

5000 Series - ¥2" square­
trim models meet RT-22, 
made with same basic design 
considerations shown here. 

® CONSTANT LEAD SCREW SEAL is assured by shaft­
retaining spring which maintains unvarying pressure 
against high temperature silicone rubber "O" ring. 

WRITE FOR CATALOG B-containing specifications on 
57 Dale T-Pots including many special models. 

~ DALE ELECTRONICS, INC. 
~ 1328 28th Avenue, Columbus, Nebraska 

Speed Inquiry to Advertiser v ia Collect Night Letter 
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3 Low-Cost 
Hometaxial-Base Transistors 

From RCA ..• with Hi~h Gain 
and Low V cE (SAT) to I Amp 

Here are three economical n-p-n silicon transistors which combine excellent 
gain and voltage characteristics with RCA's time-proved Hometaxial-Base 
construction. This combination means rugged, reliable operation-with no 
electrical collapse-for your low- to medium-power circuit designs. 

RCA's low-cost 40347, 40348, and 40349 transistors in the T0-5 pack­
age provide real design savings with simpler circuits for audio amplifiers 
(low-power driver and output stages), AC/DC circuits, low- and medium­
power switching circuits, and many other general-purpose applications. 
As part of RCA's extensive silicon power line, the 40347, 40348, and 
40349 feature: 

Electron in1ect1on 
point 

~ 

• Useful gain with le = lA 
• Low saturation voltage for greater switching 

efficiency-typically less than IV@ lA for 40347 
and 40348 

• Sharp saturation voltage knee for greater circuit 
efficiency 

• Safe operation without second breakdown with ­
in thermal ratings 

• Improved beta characteristics for Class A or 
linear audio operation 

• Pr = 5W @ case temperatures up to 50°C 

For prices and delivery on these and other RCA Home­
.· taxial Base Transistors, see your RCA representative or 

Hometaxial-base means uni- your RCA Distributor. For technical data and a copy of a 
form junctions and homogene- new 4-page flyer (Publication HBT-400) describing RCA's 
ous base construction free of Hometaxial-Base Transistor line, write: RCA Commercial 
fields in an axial direction. Engineering, Section IG4-2, Harrison, N . J . 
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COLLECTOR CURRENT Ciel- MILLIAMPERES 

40347 40348 40349 

hFE = 20-80 hFE = 30-100 hFE = 25-100 
@lc=450 mA @le= 300 mA @le= 150 mA 

v CE (Sat) = l.OV max VCE (Sat) = 0.75V V CE (Sat) = 0.50V 
@le = 450 mA @le= 300mA @le = 150 mA 

18 = 45 mA 18 = 30 mA 18 = 15 mA 
v eEV (Max) = 60V v eEV (Max) = 90V VCEV (Max)= 160V 

Also Available from your RCA Distributor 

RCA Electronic Components and Devices 

The Most Trusted Name in Electronics 




