








































































































































































































































































































































































































































Magnetic components folder 
"Magnetic Components for Com­

mercial and Aerospace Applica­
tions" is a 6-page fo lder covering 
components such as power trans­
formers, inductors, saturable reac­
tors, audio transformers, pulse 
transformers a nd coi ls. Transonic 
Inc. 

CIRCLE NO. 296 

Radar test equipment 
Typical radar test and simula­

tion equipment is described in this 
2-color folder. The equipment is· 

for military tactical use, 
aerospace operations support, ra­
dar system design evaluation and 
operator training. Canoga Elec­
tronics Corp. 

CIRCLE NO. 297 

Custom power supplies 
Custom-designed power supplies 

are described in this 24-page bro­
chure. The bulletin includes exam­
.pies of design, prices, specs, photo­
graphs and products. In addition, 
the brochure contains a glossai-y 
of electronic terms. Sola Basic In­
dtistries. 

CIRCLE NO. 298 

Rotating servo components 
A 100-page catalog gives spe­

cifications, performance and ap­
plication data, schematics and di­
mensions of a comprehensive line of 
rotating servo components. In­
cluded are servo, stepper, ;md syn­
chronous motors, motor I generators, 
gear trains, synchros, and resolvers. 
Most components are listed in sizes 
fro m 5 to 23. Harowe Servo Con­
trols, Inc. 

CIRCLE NO. 299 

TV /FM distribution gear 
A full line of a ll-channel, all­

solid-state distribution equipment 
is covered in this catalog. The 
booklet includes amplifiers and 
preamps, vhf, uhf and FM, mix­
ing networks, tap-offs, splitters, 
filters, cable equalizers, terminat­
ing units, attenuators, matching 
transformers and low-loss cable. 
Jerrold Electronics Corp. 

CIRCLE NO. 300 
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High Q 
with 
Assured 
Reliability! 

ACTUAL SIZE 

The Johanson 3955 Series 
Variable Air Capacitors 

are backed by 
these special 

RELIABILITY ASSURANCE 
PROVISIONS 

1. Parts examined and assembled in 
accordance with special Johanson 
high reliability inspection and as­
sembly procedures. 

2. All sub-assemblies inspected un­
der magnification to assure high­
est quality components prior to 
final assembly. 

3. Final assemblies subjected to 
100% burn-in and screening tests. 

4. Samples taken from each lot and 
subjected to life tests. 

5. Test data supplied on request. 

SPECIFICATIONS 

Capacity Range: 0·8 - 10 pf 
Working Voltage: 250 voe 
Q > 2000 @ 100 MC 
Temperature Coefficient: 0± 20.0 ppm; •c 

Write Today for Full Data 

MANUFACTURING 
CORPORATION 

400 Rockaway Valley Road. 
Boonton, N. J. 07005 (201) 334-2676 

ELECTRONIC ACCURACY THROUGH MECHANICAL PRECISION 

ON READER-SERVICE CARD CIRCLE 891 
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HAYDEN 
BOOKS FOR DESIGN 

Electrical 
Interference 

ROCCO FICCHI 

Here is a realistic approach to a problem that has long 
plagued the communications engineer: electrical interfer­
ence. This practical guide to minimizing and controlling 
electrical interference shows the entire field as a unified 
discipline. After demonstrating how interference control 
is introduced in the design of equipment, the author goes 
on to develop the best practices necessary to contain 
interference. But the most important new advance in this 
book is that it takes the system viewpoint, the approach 
that the electronics industry feels is best. Now the reader 
can have at his fingertips all the basic information neces­
sary for the solution of problems encountered in designs 
ranging from a small radio receiver to a large missile 
system. 

CHAPTERS: Introduction. Interference Reduction as a System 
Problem . The Fundamental Equipment Problem. Shielding. 
Filtering. Interference Reduction in Cables. Grounding. Inter­
ference Reduction in Equipment. Grounding of Structures and 
Buildings. Grounding of Equipment. Grounding of Power Sys­
tems. Appendices. 

256 pages Clothbound, $8.75 

·------- --- ------- -- ·------ - --------------------- - -- - - -- ----------- -- ----- -- -- --------- ----. ---- ------ ---- - - --
' ' ' ' 

Dept. ED-111, HAYDEN BOOK CO., INC., 116 W. 14th St., N.Y., N.Y. 10011 '::; 
Please send me "Electrical Interference" for a 10-day Free examination period. At 
the end of ten days I will remit payment plus postage or return the book. 

' ' 

D #5512, Clothbound, $8.75 

Name ________________ Title _______ _ 

'

!:: Company 
Address ________________________ _ 

i City _______________ .State _____ Zip ___ _ 

: D Check if payment enclosed. Publisher pays postage, with same return guarantee. 
• {Foreign orders, except Canada, must include payment in $ U.S.) 

' 

·---- -- -- -- --- - -- -------- -- --- ----- ------------- -- -- ------------ --- -- - - - - ------- -- --------- -- -- ----- ----------· 

NEW LITERATURE 

Capacitor catalog 
Marshall's major capacitor se­

ries and styles are summarized in 
this catalog. These include metal ­
lized mylar, metallized polycarbo­
nate, mylar and foil, polystyrene 
and foil, metallized paper and ce­
ramic capacitors. Standard styles 
include wrap-and-fi ll , epoxy case 
radial and axial lead, and hermetic 
seal round and rectangular. Gen­
eral specs, performance curves 
a nd environmental data are given 
along with parametric trend 
curves and acceptance criteria. 
Marshall Industries. 

CIRCLE NO. 301 

"How-To" electronic library 
The first 12 volumes in a library 

of "How-To" electronics books in­
cludes titles such as "Diodes," "The 
Volt-Ohm-Milliammeter," "Basic Al­
ternating Current," "How To Read 
Circuit Diagrams," "Basic Elec­
tronics Math," "Handbook of Tran­
sistor Circuits," "Learn Electronics 
In 5 Minutes, 37 seconds," "The Os­
cilloscope," "The Vacuum-Tube 
Voltmeter," "Elements of Electron­
ics," "How To Use and Enjoy Your 
Tape Recorder" and "Practical Ra­
dio." The library will consist of 103 
books when it is completed. 

Available for $1.25 each from 
!RC Inc., 414 N. 13th St., Philadel­
phia. 

Indicator lights 
Data, drawings and catalog num­

bers for the company's subminia­
ture and minature indicator lights 
are included in this catalog. Also 
given are lamp selection charts for 
the lamps employed by these indica­
tors. Also included is a discussion of 
the safety factors provided by the 
assemblies and the mechanical shut­
ter dimming available with various 

' units. Dialight Corp. 
CIRCLE NO. 302 
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Relay catalogs 
Mercury-wetted contact relays 

are covered in a 22-page catalog. 
Dimensional diagrams and photos 
accompany descriptions of epoxy 
and encapsulated types, polarized 
and sensitive or bistable types. The 
second catalog covers mercury dis­
placement relays. Information in­
cludes applications, selection fac­
tors, construction features, dimen­
sional drawings, and performance 
characteristics of time delay and 
load units. Adams & Westlake Co. 

CIRCLE NO. 303 

Technical information service 
This brochure describes its pub­

lisher's information services, avail­
able in cumulative or journal form. 
Technical information from jour­
nals, books, magazines, research re­
ports, conference preceedings, pat­
ents and theses are continually 
scanned and abstracted for the sol­
id-state, electronics and computer 
fields. Subject areas are divided 
into categories and sections, all of 
which are described along with 
their subscription charges. Cam­
bridge Communications Corp. 

CIRCLE NO. 304 

Ge transistor applications 
A comprehensive "Germanium 

Transistor Application Guide" lists 
over 130 transistor types. The guide 
keys individual transistor types to 
product family, performance range 
and specific circuit application. Gen­
eral Instrument Corp. 

CIRCLE NO. 305 

Printed circuit products 
Over 20 product families are de­

scribed in this 60-page guide. De­
tailed specs, plus application and 
dimensional data, are included for 
two-piece connectors, card-edge con­
nectors and single-lead connec­
tors. Complete packaging concepts 
such as modular interconnection 
systems, cellular packaging tech­
niques and reusable component re­
ceptacles are explained. Hand tools 
for maintenance and production of 
interconnection systems, as well as 
automatic and semiautomatic pro­
duction machinery are also de­
scribed . Amp Inc. 

CIRCLE NO. 306 
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Buvinu Power? 
Here's the new, single source for all your power needs. 

• Certified Mil Spec Transpac® DC Modules 
• New Low-Cost Silicon Transpac DC Modules 
• Fu/I-Range Variable Supplies 
• Inverters, Frequency Changers 
• High-Voltage Supplies 

AC to DC • DC to AC . AC to AC . DC to DC 

SUBSIDIARIES: ERA Electric Co. • ERA Acoustics Corp. • ERA Dynamics Corp. • ERA Pacific, Inc. 

ON READER-SERVICE CARD CIRCLE 892 
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NEW LITERATURE 

Diode reliability 
Gallium arsenide hot carrier 

diode reliability is discussed in a 4-
page report. The results of GaAs 
hot carrier diodes tested for 2000 
hours at 150°C are given. Interna­
tional Semiconductor, Inc. 

CIRCLE NO. 104 

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. 

Hall Effect Multiplier Simplifies 
Poplar Display ( No. 307) 

K eeping a CRT's Spot on Focus 
( No. 308) 

D esigners Challenge (No. 309) 

Accuracy Poli_cy 
It is the policy of ELECTRONIC 
DESIGN: 

To make reasonable efforts to in­
sure accuracy of editorial matter. 
To publish promptly corrections 
brought to our attention. 

To reserve the right to refuse 
any advertisement deemed mis­
leading or fraudulent. 

All editorial correspondence arid 
manuscripts should be sent to: 

Howard Bierman, Editor 
ELECTRONIC DESIGN 
850 Third A venue 

New York, N. Y. 10022 

Subscription Policy 
ELECTRONIC DESIGN is circulated 

free of charge to qualified design 
engineers in the U.S., Western 
European Continent and Britain. 
To estalJlish your qualifications, 
send ELECTRONIC DESIGN the fol­
lowing information on your com­
pany's letterhead: Your name, en­
gineering title, description of your 
design duties and a list of your 
company's major products. The let­
ter must be signed by you per­
'lonally. 

Subscription rates for nonquali­
fied subscribers-$25 a year in the 
U.S., $95 in all other countries. 
Single copy, $1.50. 

Change of Address 
A subscriber's change of address 

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 
Microfilm copies of all 1961, 1962, 

1963, 1964 and 1965 issues of 
ELECTRONIC DESIGN are available 
through University Microfilms, Inc., 
313 N. First Street, Ann Arbor, 
Mich. 
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Design Data from 

Retaining Rings and Asseml::?lv Tools 
This 128-page Truarc® Technical Manual contains 
engineering specifications and dimensions for 
more than 50 different types of retaining rings, 
750 standard sizes for shafts and bores .040" to 
10.0" dia. Includes formulas for calculating load 
limits; a cross-index between Truarc rings and 
MS, MIL-R and other Government and industry 
standards; complete data on pliers, applicators, 
dispensers and other ring assembly tools; more 
than 100 typical ring applications. Write today 
for your free copy. 

Truarc Div., Waldes Kohinoor, Inc. 
47-16 Austel Place 171 Long Island City, New York 11101 

-BY RETURN MAIL! 
The finest SWISS TWEEZERS for handling minia­
ture and micro-miniature parts . . . all alloys ih 
42 patterns • PLIERS with miniature heads featur­
ing the famous Lindstrom "Box Joint" Swedish 
pliers, perfect for precision work. • CUTTING 
NIPPERS . .. regular edges, semi-flush edges and 
full-flush edges. • CUTTING TWEEZERS for dif­
ficult and special wire cutting problems in con­
fined areas. • SCISSORS for ribbon wire and 
light sheet metals made of Solingen Steel. 
Write Today-Ask for Catalog No. 423. 

Hammel, Riglander & Co., Inc. 
P.O. Box 222 

New York, N. Y. 10014 173 

Bus Bars For Noise Reduction 
,._~91,LU;TIH ... I 

LAMINATED 
and MOLDED 

BUS BARS 

A 10 page Technical Bulletin is now available, 
describing a new concept in power or signal dis­
tribution. 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 
application. 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 
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Manufacturers 
Advertisements of boolc!ets, brochures, catalogs and data sheets. To order use Reader-ServiceCard. 

Make Axial Lead Components? 
Universal continuous process systems can com­
bine almost any functions-with a big advantage 
in labor savings. This new 20-page bulletin illus­
trates how to feed raw materials ... assemble ... 
coat . . . test . . . sort ... code and package fin­
ished axial lead components automatically. By 
combining processing steps into complete sys­
tems, Universal enables you to maintain physical 
control from one function to the next. Standard 
modules can be combined with customized units 
for systems designed to meet special require­
ments. Send for this _valuable engineering refer­
ence. 

Universal Instruments Corporation 
E. Frederick St .. Binghamton, N. Y. 172 (607) 772-1710 

Piezotron° Quartz Accelerometer 

~ & piezotron 
acceie1 ometer 

-

Four-page illustrated Bulletin 321466 on Model 818 
quartz accelerometer describes Piezotron princi­
ple which eliminates need for costly amplifiers 
and permits use of just one single-wire shielded 
cable for both power and signal. Bulletin also 
describes how base strain sensitivity. ground 
loop, cable noise and insulation resistance prob­
lems are prevented. Diagrams of the basic cir­
cuit and a typical system show operation. Per­
formance data is graphically displayed. Com­
plete specs and ordering information are in­
cluded. 

Kistler Instrument Corporation 
8969 Sheridan Drive 174 Clarence. N. Y. 14031 

Free Semiconductor Data Book 
Free only from Schweber Electronics with each 
250 dollar purchase of semiconductors, a valuable 
data book that will enable you to SELECT the one 
unique device for your design, rather than SET­
TLE for a stereotyped compromise. A durable, 
cloth bound book of 1526 pages. Thoroughly in­
dexed for easy reference, from zener diodes to 
integrated circuits, plus more than 100 pages of 
application notes. Every engineer has been wait­
ing and hoping for such a book to come along. 
Don't miss it. 

Schweber Electronics 
Westbury, New York 11591 

516-334-7474 
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WHICH PUBLICATIONS ARE READ BY ELECTRONIC ENGINEERS 

INTERESTED IN 

OPERATIONAL AMPLIFIERS? 

ANALOG 

DEVICES 

ANALOG DEVICES, INU. FOUND OUT 
BY ASKING 1400 OF THEIR CUSTOMERS AND PROSPECTS 

In the fall of 1965, Analog Devices, Inc. sur­
veyed the readership habits of 1400 of their 
customers and prospects. Using an unaided re­
call technique, Analog asked their customers to 
"list the three magazines you read regularly." 
Electronic Design won by a wide margin! 

Other companies have had similar results. It 
·has happened again, and again, and again. In 
study after independent study, when manufac­
turers prepare their own questionnaires and 
mail to thei.r own lists of EOEM customers and 
prospects, Electronic Design shows up with high­
est readership. 

What better way to find out which publications 
give best coverage of your market? Surveys, like 
Analog's, make media decisions clear and to the 
point. When you choose Electronic Design, you 
choose the industry's best read magazine. 

READERSHIP STUDY BOX SCORE 

Number of Studies Number Won by 
To Date Electronic Design 

51 47 

PUBLICATION 

ELECTRONIC 
DESIGN 

ELECTRONIC 
INDUSTRIES 

ELECTRONICS 

ELECTRICAL 
DESIGN NEWS 

IEEE 
SPECTRUM 

ELECTRONIC 
EQUIPMENT 

ENGINEERING 

ELECTRO-
TECHNOLOGY 

ELECTRO-
MECHANICAL DESIGN 

ELECTRONIC 
PRODUCTS 

ELECTRONIC 
NEWS 

Rank Read 

201 

8 51 

2 163 

4 147 

7 66 

3 157 

5 131 

6 76 

9 47 
Not listed in readout of 

top publications. 

Electronic Design RAN KS No. 1 
IN READERSHIP 

a HAYDEN publication 850 Third Avenue, New York 10022 • (212) PL 1·5530 
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NEW from BRANSON - T0-87 RELAY 
This T0-87 size relay creates new design flexibility and capability in 
low profile applications including circuit boards, packaging with semi­
conductors, part of integrated circuits and hybrid devices, etc. The 
T0-87 DPDT relay, rated at l/4 amp. at 28 volts, measures 3/ 8" x 
1/ 4" x 1/ 10" and weighs 1 gram. It is hermetically sealed and exceeds 
all applicable MIL specifications. 

Send For Complete Detailed Specifications 

OTHER BRANSON PRODUCTS ... 

Solid State 
Time Delay Relay 

4 Pole 
1/ 6 Size Relay 

6 Pole DT 
Crystal Can Relay 

ON READER-SERVICE CARD CIRCLE 893 

V2 Crystal Can 
4 PDT Relay 

Designer's 
Datebook 

NOVEMIU 
SMTWTFS 

I 2 3 4 5 ' 
6 7 8 9 10 11 12 

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

Nov. 8-10 

HCEMIU 
SMTWTFS 

I 2 3 
4 5 6 7 8 9 10 

II 12 13 14 15 16 17 
18 19 20 21 22 23 24 
25 26 27 28 29 30 31 

1966 Fall Joint Computer Confer­
ence (San Francisco ) Sponsor: 
American Federation of Informa­
tion Processing Societies ; W. Est­
ler, 965 Lincoln Ave., Palo Alto, 
Calif. 

Nov. 14-17 
19th Annual Conference on En­
gineering in Medicine and Biology 
(San Francisco ) Sponsor : IEEE 
and ISA; T. Weber, Beckman In­
Rtruments, 2500 Harbor Blvd., Ful­
lerton, Calif. 

Nov. 15-17 
Fifth Annual Symposium on the 
Physics of Failure in Electronics 
(Columbus, Ohio) Sponsor: USAF 
and Battelle Memorial Inst.; T. S. 
Shilliday, Battelle Memorial Inst., 
505 King Ave., Columbus, Ohio. 

Nov. 15-18 
Twelfth Annual Conference on 
Magnetism and Magnetic Materi­
als (Washington, D. C.) Sponsor : 
IEEE and the American Inst. of 
Physics; V. J . Folen, Code 6452 
NaS., Naval Research Lab., Wash­
ington, D. C. 

Nov. 16-18 
1966 Eastern Analytical Sympo­
sium (New York City) Sponsor: 
American Chemical Society, Amer­
ican Microchemical Society, and 
Society for Applied Spectroscopy; 
Ivor L. Simmons, M&T Chemicals, 
Inc., P. 0. Box 471, Rahway, N. J . 

Nov. 29-Dec. 2 
AIAA Third Annual Meeting and 
Technical Display (Boston) Spon­
sor AIAA; Vincent J. Coates Jr., 
Avco Everett Research Lab., 2385 
Revere Beach Pkwy., Everett, Mass. 

Dec. 7-9 
15t.h Annual Wire and Cable Sym­
posium (Atlantic City, N. J.) Spon­
sor: Army Electronics Command; 
J. Spergel, Wire and Cable Sym­
posium, U. S. Army Electronics 
Command, Fort Monmouth, N. J . 
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DMS-3200 Digital Measuring System 

DMS-3200 Main Frame $320 
(shown with DP-100) 

DP-100 
DC Voltmeter 

$175 

a DP-150 
~~li~!!~~~~~51 1 MC Counter ~ Plug-in 

$195 

DP-170 
Ohmmeter 
Plug-i n 

$240 

DP-200 
Capacity 
Meter 
Plug-in 

$240 

DP-140 
Event Counter 
and 
Slave Plug-in 

$75 

HIGHLIGHT FEATURES 
• 3-digit Biquinary Tube Read-out• Plug-in 
Flexibility• All-electronic• Fully-transistorized 
• Modular Design• Fully Field-tested 
•Automatic Polarity Indication •Automatic 
Decimal Point Indication 

AS A DIGITAL DC VOLTMETER (DPlOO Plug-in) 

Range 0.1 millivolts to 1000 volts 
Accuracy ±0.13 FS, ±0.13 of reading 
True integrating voltmeter design 
10 megohms input impedance at all times 

AS A DIGITAL 1 MC COUNTER (DP150 Plug-in) 

±0.0053 accuracy: Resolution 1 part in 107 

(Overrange capability with sector read-out 
permits 3-digit display to be equivalent of a 
7-digit instrument) 

Frequency measurement range 0.1 cps to 1 me 
Period measurement range 0.1 ms to 999 sec­
onds 

AS A DIGITAL OHMMETER (DP170 Plug-in) 

Range 0.01 ohm to 1,000 megohms 
Accuracy ±0.13 FS, ±0.23 of reading 

AS A DIGITAL CAPACITY METER (DP200 Plug-in) 

Range LO picofarad to 10,000 microfarads 
Accuracy ±0.13 FS, ±0.23 of reading 

AS AN EVENT COUNTER AND SLAVE (DP140 Plug-in) 

Event counting speed: 1,000,000 pps 
Alternate use as slave to DP-150 to provide 
6-digit display 

The DMS-3200 is designed for rugged industrial 
and laboratory applications. By utilizing a de­
sign which has the optimum combination of 
accuracy capability and number of digit display, 
the DMS-3200 meets the general purpose mea­
surement needs of industry for reliable , pre­
cision digital measurement equipment in the 
$400-$500 price range. 

THE HICKOK ELECTRICAL INSTRUMENT CO. • 10514 Dupont Avenue • Cleveland , Ohio 44108 
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Experiments with vacuum date back 300 years. Today, Von Guericke would be 
amazed at RCA's "airtight" capabilities for probing ultra-high vacuum. These 
include simple connectors, instrumentation feed-thrus, sapphire windows, 
sputter ion pumps, and complete systems simulating outer space to 10·13 torr. 
D Total vacuum capability at RCA, however, embraces more than hardware. It also 
includes sophisticated applications engineering to meet any challenge-.any need. 
D RCA's UHV capability, acquired through more than 30 years experience with 
vacuum tubes, has developed research, testing, and production resources 
unmatched for reliability in experimental physics, space simulation, thin-film 
technology and materials research. For information on how RCA's experience in 
vacuum technology can be applied to your work, see your 
RCA Representative. For your copy of the latest RCA catalog 
on Vacuum Components -VAC-lOOA, write: RCA 
Commercial Engineering, Section K-18Q-2, Harrison, N. J. 

Otto von Guericke' s famous ex periment 
with vacuum spheres at Mogdeburg, Germany, 1654. 

Never underestimate the capability of a vacuum 

.. 

RCA ELECTRONIC COMPONENTS AND DEVICES 

. El . The Most Trusted Name m ectromcs 

® 


