






















































































































































































































































































































































































































































SOLVE MAGNETIC 
PROXIMITY PROBLEMS 
with Netic & Co-Netic Magnetic Shielding Foils 

Higher density packaging ... minimum 
magnetic interaction ... no critical orienta· 
ti on ... by enclosing magnetically sensitive 
components A, 8, & C in Netic or Co-Netic. 

Saves Space, Time, Money, Weight 
Cuts easily to any outline ... saving valuable 
time and weight, minimizing waste and tool· 
ing costs. Ideal for shielding hard-to-get-at 
components. Thicknesses from .002". 

EXPLORER 
IV 

Permanently Pre-annealed Netic and Co· 
Netic are shock insensitive, non-retentive. 
They have innumerable military, scientific, 
laboratory and commercial uses demanding 
permanent, trouble-free protection against 
magnetic fields. 

MAGNETIC SHIELD DIVISION 
Perfection Mica Company 

1322 N. ELSTON AVENUE, CHICAGO, ILLINOIS 60622 

ORIGINATORS OF PERMANENTLY EFFECTIVE NETIC CO NETIC MAGNETIC SHIELDING 
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YOKE SPECIFYING PROBLEM? 

ASK AN 
EXPERT ... 

A SYNTRONIC 
DEFLECTION 

YOKE SPECIALIST 
Since we make more types of yokes than anyone else, it's natural enough for 
our team of experts to know more about yoke design, application engineering, 
and quality control. 
Specifying can be a challenging problem, and with this in mind, we put our 
experience at your disposal. Don't hesitate to call or write us when you're 
puzzled as to the right deflection yoke for your display. 

204 

INSTRUMENTS, INC. 
100 Industrial Road, Addison, Illinois 
Phone: Area 312, 543-6444 
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NEW LITERATURE 

Filter 
A new 18-page catalog entitled 

"Lossyline EMI absorptive filters" 
gives detailed specifications such as 
weight, attentuation characteristics 
and electrical ratings on a line of 
high frequency nose suppression 
filters. These filters were specially 
developed for aerospace and ground 
applications requiring above 100 dB 
attentuation from 25 MHz to 45 
GHz. Lundy Electronics & Systems, 
Inc. 

Circle No. 729 

Couplings/LI-joints 
A broad selection of flexible cou­

plings and universal joints for "in­
strument-type" applications are in­
troduced in a new 16-page, two-col­
or catalog. The material includes 
several new miniature power trans­
mission products. Lovejoy Flexible 
Coupling Co. 

Circle No. 730 

Optical benches 
A 24-page catalog describes opti­

cal and instrument benches for ac­
curate testing of lenses and lens 
systems. It describes the single rod, 
double rod and precision lathe-bed 
type optical benches. Gaertner Sci­
entific Corp. 

Circle No. 731 

Noise generators 
A one-page, short form catalog 

summarizes specifications for six 
Gaussian noise generators both 
solid state and tube type. These in­
struments cover various frequency 
ranges between de and 5 MHz. In­
cluded are those specifically de­
signed for analog computer and 
simulation applications. Elgenco 
Inc. 

Circle No. 732. 

Patent ABCs 
A pocket-sized booklet from the 

Commerce Department provides 
very readable rundown on what a 
patent is, what can and cannot be 
patented, and describes the steps 
necessary between invention and 
the granting of a patent. Copies of 
this 48-page booklet are available 
for $0.25 from the U. S. Printing, 
Office, Superintendent of Docu­
ments, Washington, D. C. 
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Look, Ma - no hands! 
Or, are Marshall's radial·lead 

rectangular capacitors really batty? 
Some people thought so when the first rectangular 
capacitor came off our line. Then they took another look 
at their jammed p-c boards and realized that with bat-like 
accuracy, Marshall instinctively had pinpointed a soft 
spot. Space economy. 

Some doubters still scoffed. "You can't squeeze a 
tubular film capacitor into a rectangle without losing 
capacitance," they said. Not so, say we. Marshall D2E 
style metallized-Mylar·):· epoxy-cased capacitors come in a 
capacitance range of .001 to 8.0 mfd. In case lengths of 
.42" to 1. 75". All efficiently rectangular. And all with 
fangs - radial leads that plug right into a p-c board 
with a firm hold without wasting space. 

Does changing the shape of capacitors make us batty? 
The designers of an air to ground missile don't think so. 
They use our D2E capacitors throughout. They must be 
the 1/10 of 1 % that didn't get the word that all military 

capacitors are tubular. And, who knows, their heresy 
may be contagious. 

Don't go bats fighting the component/space problem. 
Complete specs on the Marshall D2E style capacitors are 
yours for the asking. We'll throw in our 33-page applica­
tion and design engineering handbook, "Which Capac­
itor?" Just complete and return the coupon. And stay 
out of caves! ·DUPONT TRADEMARK 

MARSHALL INDUSTRIES CAPACITOR DIVISION 
1960 Walker Avenue, Monrovia, California 
0 Send me the data package on the D2E Series. 
O Send me a free copy of "Which Capacitor?" 

Name ___________________ _ 

CDmpanY----------Title ------­

Address -------------------
City ____________ State ___ zip---

Speed Inquiry to Advertiser via Collect Night Letter 
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MIDGET 
IN SIZE 

IN POWER 

NOWI 
New and Smaller Sizes 

TYPE LK Rectangular High Voltage 
CAPACITORS 

"The little one" with the tremendous power! 
4 times the life of MIL-C-25A in case sizes 

reduced up tl 80% ! And yuu also get: 
superior resistance, better power factor, 

withstands greater overloads, may be operated 
to 125° and voltage ratings from 

600 to 500,000 volts. 
Write today for Bulletin LK 

Also ask for FREE pocket size 
ucomparator" and " Conversion" chart 

Custom ~Engineering at 

Production Prices 

ON READER-SERVICE CARD CIRCLE 130 
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• 80 Technical sessions, 300 papers 
- all at the New York Hilton 

• 4 floors of exhibits - all at the 
New York Coliseum. Four days 
only - Monday - Thursday 

• Gala IEEE Banquet-Wednesday, 
7:15 p.m., New York Hilton Grand 
Ballroom - $15.00 

• Free shuttle busses between the 
Hilton and the Coliseum -
every few minutes 

• Registration - Members $2.00 -
Non-members $5.00. ladies $1.00. 
Good for all days - Technical 
Sessions and Exhibits. In and 
out privi leges. 

In 
Electrical 
Electronics 
Engineering 

EXHIBITS (4 days only) 
Monday throug h T h ursday 

11 :30 a.m. - 9 :30 p .m. 

NEW YORK COLISEUM 

• 
TECHNICAL SESSIONS 

Monday thro u g h Friday 

NEW YORK HILTON 

• 
MARCH 21-25, 1966 

Students (over 14) accompanied by adult will be admitted to 
Exhibits Thursday only. $2.00. (Not more than 3 per adult) 
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NEW LITERATURE 

Solenoid drivers 
A new two-page bulletin discuss­

es t he problem of inductive over­
shoot caused by long leads between 
driver modules and t he relays or so­
lenoi ds t hey are controlling in mem­
ory core testing situations. This 
overshoot can destroy t he driving 
transistors. The solution suggested 
in the new bulletin is the use of a 
zener diode to ground inductive 
transients. Digital Equipment 
Corp. 

Circle No . 733 

Coaxial switches 
A wide variety of coax switches 

are covered in a new, sixteen-page 
short form catalog. The illustrated 
catalog #C5-5 contains mechanical 
and electrical information on 23 
different series of switches. A spe­
cial feature is the section on the 
Dynaform series, a new modular 
concept in coaxial switch construc­
tion that offers users prompt deliv­
ery on a variety of high-perform­
ance units. Amphenol. 

Circle No. 734 

Circuit breakers 
A new short form catalog de­

scribes thermal series trip circuit 
breakers and magnetic Trip-Free 
series trip toggle type circuit 
breakers. Performance characteris­
tics, size, weight and approved mi li­
tary ratings (where applicable) are 
summarized for a wide variety of 
single-pole, two-pole and three-pole 
circuit breakers. Wood Electric 
Corp. 

Circle No. 735 
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EW FROM 

DMS-3200 Digital Measuring System 

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

• DP-100 
DC Voltmeter 
Plug-in 

• DP-150 
1 MC Counter 
Plug-in 

$175 

DP-170 
Ohmmeter 
Plug-in 

$240 

DP-200 
Capacity 
Meter 
Plug-in 

$240 

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 (DPIOO 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 101 
(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 

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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You name the shape, we have it-or we'll make it for you: 

For everything in meters 
you can count on ld~Nfil. 
Ideal is a specialist's specialist-a com­
plete facility with 100% concentration on 
meter development and design exclusive­
ly. Ideal meters are used by every branch 
of the Military and by leaders in defense 
and industry. Whatever you need in me­
ters-ruggedized or commercial, custom 
and stock, Y2 " to 7" -call Ideal, the 
proven leader. 

Write for free 52-pg. handbook and cat­
alog. Ideal Precision Meter Co., Inc., 218 
Franklin St., Brooklyn, N.Y. 11222. (212) 
Evergreen 3 -6904. 

,\'\
1

1
1/t;/ 

" IDEAL / 
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CLAIREX 
"The LIGHT Touch in Automation and Control" 

1239 Broadway, New .York, N.Y. 10001, 212 MU 4-0940 
ON READER-SERVICE CARD CIRCLE 134 
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NEW LITERATURE 

(, II• I ii 

Coaxial connectors 
A new 24-page catalog provides 

complete technical descriptions and 
specifications for a wide range of 
plugs, jacks, receptacles, adapters, 
etc. Also, the new catalog contains 
complete cable assembly instruc­
tions, mounting data, and other use­
ful information. For convenient use 
and fast reference, it features die­
cut pages for easy access to the 
TNC, TM and GM categories, cross 
reference, assembly instructions 
and mounting data. General RF 
Fittings, Inc. 

Circle No. 736 

Instrument catalog 
A 4-page condensed catalog de­

scribes a variety of instruments 
and related products. Instruments 
illustrated and described include 
the 0.5 ppm volt/ ratio divider, 4 
ppm lead resistance compensator 
and volt/ ratio divider combination. 
Other instruments shown are the 
dial-a-source, resist-o-stat and the 
dial-a-volt. 

Three categories of prec1s1on 
wire wound resistors are described, 
and a new series of modular ladder 
networks are briefly noted. General 
Resistance, Inc. 

Circle No. 737 

Transistor guide 
A complete transistor guide 

covers the commercial, industrial 
and entertainment segment of the 
electronics industry. It lists Fair­
child epoxy semiconductors, and 
contains a complete price list. 
Prices start as low as 19¢ each. 
Schweber Electronics. 

Circle No. 738 
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ILITY 
... byCOREI 

Interested in exammmg an actual section of this MULTI-­
TET® cable? J ust request Engineering Data Bulletin #5-1. 

Challenge our cablebi/ity with your signal transmission problem. 

W.LGDR~CIATES.INC. 
555 Paper Mill Road, Newark, Delaware 197ll 

Phone 368-0651 (302) TWX 737-1060 (302) 

*DuPont Trademark 
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Design Data from 
• 

Bus Bars For Noise Reduction 
TCC><HICAl..•IJl.L•TWo<e.1 

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. 

Computer Conference, Las Vegas, Booth 414 

Eldre Components, Inc . 
1239 University Avenue 

Rochester, New York 14607 171 

A guide for the engineer-author, "How to Write 
Articles for Electronic Design" shows how easy'-it 
is to write for publication--once the engineer 
knows what to write and how to write it. The 
Author's Guide includes a complete run-down of 
the types of articles published by Electronic Design 
-plus detailed instructions on how to prepare 
technical articles and short special features. A 
MUST for every "would-be-writer" in the electron-
ics industry. Send for your complimentary copy by 
circling the number to the right. 

Electronic Design 
850 Third A venue 

New York, N.Y. 10022 173 
Low-Impedance Crystal Accelermeter 

f:!: ..... 

Bulletin 259865 contains description and specifi­
cations on revolutionary Model 812A Piezotron, a 
low cost quartz transducer for precision measure­
ment of vibration, shock and acceleration. Used 
with any single-wire shielded cable, the instru­
ment eliminates the cable noise, attenuation, and 
insulation resistance usually associated with con­
ventional piezoelectric systems. Generating a 
high amplitude, low impedance output signal, the 
Piezotron can be connected directly to a meter, 
scope, or recorder. 

Kistler Instrument Corporation 
8969 SherldUl DrlTe 175 Cla.rence. N. Y. 1'°31 
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Manufacturers 

Terminal Block Selector 
Aill'er1;s,.111ents of booklets, brochures, catalogs and data sheets. To order use R ead•r-S1•1 r1t·i· cunl 

A new 20-page, completely illustrated catalog con­
tains photos, descfiptions, ratings, engineering 
drawings, and prices of the complete line of Curtis 
terminal blocks. Ii;cluded 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 
Fractional H-P 110-VAC Rectified Motor 

Rowe Industries introduces a data sheet on a 
small, high-torque rectified 110-volt AC model 
fractional horse-power motor. Less than three 
inches long and 1 Y2 inches in diameter, this motor 
has a 60% operating efficiency, a stall-torque 
greater tha n 8-inch-ounces, a nd a 12 watts output. 

The # 650 AC motor, with full-wave rectification, 
is but one of a broad range of Rowe motors de­
signed to drive hand-held appliances and con­
sumer products such as knives. Higher-rated mo­
tors are available for driving vacuum cleaners 
and drills. For information on fractional-horse­
power motor-design applications, call or write 
the Rowe Advisory Design Service, Sag Harbor, 
L. I., New York. 

Inc. Rowe Industries 
Saq Harbor, L.I., N.Y. 174 

Test Equipment Reference Data 
ELECTRONIC DESIGN'S Test Equipment Refer­
ence Issue covers 12 important classes qf test in­
struments. Included are complete up-to-date speci­
fications for approximately 2500 off-the-shelf test 
instruments, arranged for quick and easy refer­
ence and comparison, and cross indexed by 
product category and manufacturer's name. Tech­
nical data prepared from the Directory of Techni-

• • • 
cal Specification/ Electronic Test Instruments, by 
Technical Information Corporation. Twelve appli­
cation-oriented articles by industry experts com­
plete the package. Price $5; check or money 
order must accompany order. 

Hayden Publishing Company, Inc. 
850 Third Avenue 

New York, New York 10022 

January 4, 1966 
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HF NANOSECOND 
PHASE D£TECTOR 

TJIM 20581·4 

.. ········,...·""-- -
Accuracy ,-1: 0.05° or ± 
I% ; 15 me to 1700 me. 

212 

-•· ,. ..,. .~ ... ~,.; .. .... .:--

WCTOllYZER · 
Type 202-202A 

Accuracv ± 0 .02°;, full 
scale sensitivity 1° , 2° 
up to 180°; 20 cps to 
100 kc . 

TRANSISTORIZED 
PR£-AMPUFIUS 
TW*AIOZS..-ln 

Gain over 40 db; 
bandwidth I cps to 
17 me. 
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CONTINUOUSLY 
VARIA8l£ FILTERS 

TYH A103 Series 

• • 
40 cps to 
100 kc; 
continu­
ously ad­
justable . 
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National Society of Professional 
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Harbour, Fla.) Sponsor: NSPE ; 
Paul Robbins, National Society of 
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N. W., Washington, D. C. 
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Jan. 31-Feb. 2 
Intf'rnational Symposium on Infor­
mation Theory (Los Angeles ) 
Sponsor: IEEE; A. V. Balakrish­
nan, Department of Engineering, 
University of California, Los An­
geles. 

Feb. 3-8 
International Exhibition of Elec­
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Rue de Presles, Paris 15, France. 
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Another Brush Innovation in Recording: 

-";"-­.. ~ 
~, - ~ 

J 
The Brush 
Mark 240 

If you can't record it 
with this recorder, 
chances are 
it didn't happen! 

What we've done is this: 
We took our famous Mark 200 

Recorder and made a 'compact' 
version for general purpose and 
medical requirements. Performance? 
The new 240 will do everything the 
Mark 200 will do. And as Aerospace 
people will tell you, that's plenty: 
System linearity better than V2%. 
Pressurized fluid writing system 
assures incredibly crisp traces on 
low cost chart paper. Presentation 
is true rectilinear and there 's push­
button choice of 12 chart speeds. 

Cost? The Mark 240 runs about 

half as much as a Mark 200. Still, 
you have a choice of either four 40 
mm analog channels, two 80 mm 
channels, or a combination * of two 
40s and one 80. (You can also have 
8-channel event-marker modules). 
There 's a choice of 17 plug-in pre­
amplifiers, too. High gain d-c units, 
straight-through couplers and strain­
gage and demodulator types. The 
Mark 240 is just 171/2" high x 19" 
wide x 20 V2" deep . Mount it 
vertically or horizontally in stand­
ard 19 " racks to RETMA specs , 
on table-top carts or you name it! 

I 
I 

.. ! 

If your kind of recording calls for 
the utmost in resolution, precision 
and recording flexibility, ask your 
Brush representative for complete 
details about the new Brush Mark 
240. There 's nothing else like it 
... anywhere! Brush Instruments 
Division , Clevite Corporation, 37th 
& Perkins, Cleveland , Ohio 44114. 
Just out! Three information-packed 
booklets on strain recording, temp­
erature recording and techniques of 
low-level recording. Write us today 
for your copies. They 're yours for 
the asking! •see photo 

CLEVITE 
-----I, rush INSTRUMENTS DIVISION 

Speed Inquiry to Advertiser via Collect Night letter 
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TYPICAL QUANTUM.EFFICIENCY CURVES 

WAVELENGTH - ANGSTROMS 
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Typical QE of 5.53 at 6943A 

I. 

New dormer-window photomultiplier offers 
high performance and high speed for red 
and near-infrared LASER-beam detection 

C70038D is new! Designed to detect low-level light in relatively high background brightness, 
it provides a quantum efficiency 21/2 times that of conventional multialkali (S-20) photocathodes at 
6943 angstroms. C70038D, a 10-stage, developmental photomultiplier, achieves this advantage 
by introducing to the industry a multialkali photocathode deposited on a reflective substrate. 

This new design approach provides excellent improvement in QE-as much as 250% when detecting ruby 
laser radiation. C70038D offers a typical QE of 25% at 5500A; 5.5% at 6943A (values greater than 
8% have been obtained). Combine these features with high anode sensitivity and a rise time of 2.3 nsec at 
1500 volts, and you have the high-speed, high-performance photomultiplier you need for LASER-beam 
detection systems in the red and near-infrared regions of the spectrum. 

In addition, this dormer-window type unit can be used in star tracking, stellar navigation, surveillance 
systems, guidance systems, range finding, mapping, and communications. 

Talk with your RCA representative about C70038D. Ask him, too, about the wide range of other 
RCA LASER-beam detectors as outlined in PIT-704, "RCA Near-Infrared LASER;Beam Detectors." 
For your copy, as well as technical data on C70038D, write : RCA Commercial Engineering, 
Section A-18-Q-1 , Harrison , N. J . 

RCA ELECTRONIC COMPONENTS AND DEVICES 
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