






























































































































































































































































NEW LITERATURE 

Coil forms 
A new 32-page diagrammed cat­

alog describes ceramic, resinite 
and Velvetork coil forms. These 
forms are available with cores per­
mitting operation over a 50 kHz to 
300-MHz range. Specifications, di­
mensions and prices are listed for 
forms in 20 basic configurations 
with diameters from 0.162 to 0.500 
in. J. W. Miller Co. 

Circle No. 307 

Varistors 
This new brochure lists com­

plete varistor characteristics and 
specifications. Applications noted 
include transient suppression, use 
as an alternate to the RC network, 
constant arc suppression on relays 
and switches, voltage regulation 
and control. Characteristic curves 
of E vs I, dimensional drawings of 
standard configurations and pric­
ing are given. Carborundum Co. 

Circle No. 308 

I 

Drafting symbols 
A catalog, samples and price list 

are available on a line of flat-pack 
and plug-in micrologic symbols for 
draftsmen. BishoP.. Industries, Inc. 

Circle No. 309 

Variable capacitors 
This four-page folder includes 

nine separate data sheets de­
scribing a line of ceramic variable 
capacitors. Special features, tech­
nical data and outline drawings are 
provided in the package. Energy 
Laboratories, Inc. 

Circle No. 310 
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Antennas 
The 104-page catalog 24 offers 

detailed product information on 
uhf, vhf and microwave antennas. 
Flexible coax, "Heliax", RF 
switching devices and waveguides 
are covered for integrated systems. 
Andrew Corp. 

Circle No. 311 

Filters 
A wide range of tubular and 

bathtub style RFI filters for mili­
tary and commercial uses is the 
subject of a 6-page brochure. De­
sign meets or exceeds MIL-F-
15733D and applicable UL spec­
ifications. Relevant electrical and 
physical characteristics are com­
pletely described. Gudeman Co. 

Circle No. 312 

Power modules 
The 2-page technical catalog 136 

covers a line of wide-range program­
able 0 Lo 60 Vdc power modules. 
Model types from 200 mA to 8 A, 
circuit design, performance data 
and prices are provided. Electronic 
Research Associates, Inc. 

Circle No. 313 

Filters 
This catalog, series 258, covers 

13 new varieties of communica­
tions and data filters. Maximum 
suppression of extraneous fre­
quencies and low bandpass loss 
are consiclered. Power filters, per 
MIL-220A, are also covered to­
gether with drawings, data and 
applications. Hopkins Engineering. 

Circle No. 314 

Computing Resolvers 
"A Primer for Computing Resolv­

ers" is offered as a reprint. This 
16-page, fully diagramed mono­
graph describes in detail such 
definitive resolver properties as 
function and axis errors, transfor­
mation ratio, null and electrical 
zero. Applications, operation and 
theory are fully explained. Manu­
facturer's and MIL-spec terminol­
ogy are analyzed in depth. Theta 
Instrument Corp. 

Circle No. 315 

Coax connectors 
This series 2900 catalog of mini­

ature RF coax connectors covers 
plugs, jacks, receptacles and adapt­
ers. Standard and crimp configura­
tions, and complete cable assembly 
instructions are coupled with speci­
fications and technical descriptions 
in this reference catalog. General 
RF Fittings, Inc. 

Circle No. 316 

Modulators 
Microwave ferrite amplitude 

modulators, covering the 2.5 to 35.5 
GHz range are discussed in cata­
log 700. Listed characteristics 
show minimum attenuations from 
10 to 25 dB at 0.1 to 70 kHz modula­
tion frequencies with very low in­
sertion loss. 

Application information is fea­
tured. AM sans FM distortion, sig­
nal simulation, load isolation, 
switching and AGC are topics 
covered. Huggins Laboratories. 

Circle No. 317 
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Fractional hp motors 
Data on precision permanent 

magnet motors make up this eight­
piece package. These tiny motors 
are primarily used for tuners, tape 
recorder and chart drives, actua­
tors, and positioning devices. 

Typical performance data are 
plotted in 47 graphs, each of which 
shows speed, current, hp and 
efficiency /torque for the 3 frame 
sizes. Illustrations include photos 
and dimensioned drawings . Indi­
ana General Corp. 

Circle No . 318 

Switching module 
A 2-page data sheet F-5604 

sec. 5 provides specifications for 
the Microscanner relay-PC board 
module. It achieves high speed, 
low to medium level signal switch­
ing for data multiplexing, analog 
switching and process control with 
transducer inputs. The data sheet 
includes driving and switching 
systems, environmental specifica­
tions and schematics. James Elec­
tronics, Inc. 

Circle No. 319 

Switch catalog 
The 28-page catalog 1-A offers 

detailed information on a broad 
line of precision snap action 
switches. An illustrated index 
chart provides a handy reference 
for switch selection. Potter & 
Brumfield. 

Circle No. 320 

Correlation computing 
On-line computation of auto­

and cross-correlation functions is 
the subject of the new 24-page ap­
plication bulletin No. 4. Starting 
with a mathematical definition of 
the function, the bulletin details 
the use of digital computing tech­
niques and applications of correla­
tion computation. An extensive bib­
liography is included. Technicai 
Measurement Corp. 

Circle No. 330 

March 29, 1966 

Relays 
Illustrations, drawings and di­

mensions highlight a 64-page de­
scriptive manual. Operating and 
electrical characteristics and 
mounting information for over 40 
different types of relays, timers and 
sockets are provided. Allied Control. 

• 

• 
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NAVY 
CONTROL 
COMPONENTS 

.I j;·~r~ 

·~~fit~-~ 
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Control components 
This 32-page brochure provides 

a reference guide for control com­
ponents used in extreme environ­
ments. 

Outline drawings, prices, ratings 
and related data are included for 
ac and de contactors and relays, 
thermal overload and reset relays, 
panel mount pushbutton and select­
or switches and power resistors. 
General Electric. 

Circle No. 322 

3/(" 
INDUCTION 
Model 3000 

PAMOTOR 
Miniature 

Axial Fans 
• 20~000 + operational 

hours at 45°C 
• All metal construction 
• Low-cost design 
• Maximum air delivery at 

higher back pressures 
• Unexcelled performance 

and reliability 
• 50-60 cycles at 110 or 

220 v~c 
• In stock for immediate 

delivery 

Write for technical data on the Model 

3000 and other PAMOTOR axial fans to: 

~ PAM.9.l'OR, INC. 
312 SEVENTH STREET • SAN FRANCISCO, CALIF. 
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The old master 
has met its match. 
For more than twelve years, our 250 
DA Universal Impedance Bridge 
ruled supreme in its field. No instru· 
ment could match its measurement 
performance. 

Now along comes a serious chal­
lenger-our new 250 DE (at right). 
It has all of the reliability and accu­
racy of the classic model. As you can 
see, they look alike from the outside. 

But inside, we've made many im­
provements. The new 250 DE is 
completely self reliant on its four 
flashlight batteries. It has a new sol­
id-state detector with greatly im­
proved sensitivities: better than 20 
microvolts on DC, 10 microvolts on 
AC. For simplicity, there is a single 
meter null detector on the front pan­
el. And for versatility, some useful 
front terminals have been added. 

Why did we improve on the old 
master when it has delighted so many 
thousands with its performance in 
countless plants, laboratories and 
schools? Well, we figured eventually 
somebody would make a truly port­
able impedance bridge even better 
than the 250 DA. And we wanted it 
to be us. ESI, 13900 NW Science 
Park Drive, Portland, Ore. (97229). 

250 DE Portable Universal Impedance 
Bridge Specifications 

Range: 
Resistance: 0 to 12 Megohms 
Capacitance: 0 to 1200 Microfarads 
Inductance: 0 to 1200 Henrys 

Resistance: 0.1%+1 dial division 
Capacitance: 0.2% + 1 dial division 
Inductance (Series and Parallel): 

0.3% + 1 dial division 
Sensitivity: Better than 20 microvolts 

DC, 10 microvolts AC 
Frequency: 1 kc internal 

(External terminals provided.) 
Batteries: 4 D size flashlight batteries 

provide 6 months of normal service. 
Weight: 12 lbs. Price: $470.00 

Note: The 250 DA features exactly the same ac· 
curacy specifications as the 250 DE. However, 
the 250 DA is AC line-operated. Price: $495. 

Electro Scientific Industries e!sli® 
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124 

Design Aids 

Nomograph handbook 
The "Handbook of Electronic 

Charts and omographs," by Allan 
Lytel, is the first broad collection 
assembled for electronics usage. 
Contents range from simp le 
arithmetic to the computation of 
"Phase Angle Resistance, Capaci­
tance and Inductance in Parallel." 
In most cases, slide rule accuracy 
is equaled or surpassed, and short­
cuts not common to slide rule com­
putation are provided. An explana­
tory text and sample solution are 
provided to aid in the use of each 
of the 58 charts and nomographs. 

A hinged vinyl plastic overlay 
sheet serves as an erasable work 
surface. 

Available for $4.95 from Tad, 
Inc., 639 Mass. Ave., Cambridge, 
Mass. 

Circle No. 323 

DC power slide rule 
A complete line of all ·silicon 

modular de power supplies and 
their specifications is presented in 
handy form on this circular slide 
rule. 

Voltage ratings range to 200 V 
and current ratings to 75 A. In ad­
dition to the all-silicon line, spe­
cifications are given for vacuum 
tube modules, programable modules, 
unregulated modules and overvolt­
age load protectors. Dressen-Barnes 
Electronics Corp. 

Circle No. 324 

APPiication 
Notes 
SCR applications 

A series of engineering notes on 
SCR applications is numbered Vol. 
4, No. 4, 5, 6, and 7. Respectively, 
they are: a paper on transformer­
fed triggering of SCRs, a 4-page 
article on designing the unijunction 
transistor trigger circuit for SCR 
applications, 4 pages on the uses of 
pulse-transformers with SCR cir­
cuits, and a paper on a solid-state ac 
time delay. All four papers are pro­
fusely illustrated with schematics, 
nomograms, trigger design curves, 
diagrams, and tabular material. 
Aladdin Electronics. 

Circle No. 325 

Ratio transformers 
A series of 7 engineering bulle­

tins cover theory and applications 
of the "Gertsch" ratio transform­
ers. 

Theoretical analysis, low imped­
ance voltmeter calibration, accuracy 
calculations, use of the precision ac 
voltage divider in bridge circuits, 
measuring small phase angles, the 
rotary ratio transformer and use of 
the rotary voltage divider for cali­
bration of precision potentiometers 
are discussed. The Singer Co., Me­
trics Div. 

Circle No. 326 

Thermocouple data 
High temperature thermocouple 

data is given in Con-0-Chart 2. A 
new system of specification is ex­
pounded and used. Continental Sen­
sing. 

Circle No. 327 

Lvdt applications 
Linear variable differential trans­

formers are discussed in a new ap­
plication note. Mechanical displace­
ment, velocity, acceleration, pres­
sure, weight and force can be 
converted into electrical output for 
fine measurement and gaging. Cir­
cuitry and dimensions are di­
agrammed with specification tables 
of the manufacturer's line. Picker­
ing. 

Ci?'cle No. 328 
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Negator data book 
A collection of ingenious applica­

tions for the spring-steel devices 
manufactured by this company is 
assembled in this 16-page note. Il­
lustrations leave no doubt as to the 
device being described. Ametek-­
Hunter Spring Div. 

Circle No. 329 

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. 

A Design Approach to Transis­
torized Voltage Controlled Crystal 
Oscillators ( No. 7 40) 

Achieving High Performance in 
vhf /uh/ Tuned Amplifiers ( No. 741) 

Harmonic Generators: Is the 
Step Recovery Diode Best ( No. 
742 ) 

Inside the Company Library (No. 
743 ) 

Simple IC Tester Handles Proto­
type Quantities ( No. 744 ) 

Which Device for High Power 
Switching-Parts I and II (No. 745) 
High volume-Low Cost: Designers' 
Challenge ( No. 746 ) 

Improve Device R eliability with 
Physics of Failure T echnique (No. 
747) 

Guidelines for S electing Laser 
Materials ( o. 748) 

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. 

March 29, 1966 

n you design (or use) 
transistorized audio amplifiers 

... check these new Triad 
Driver & Power Transtormers 

Developed specifically for Delco Radio, Triad's new 
driver and power transformers help make maximum 
use of a minimum number of high-performance circuit 
components in 50- and 100-watt transistorized audio 
power amplifiers. 

They're readily available now from your local Triad 
distributor ... to speed your prototype work. to save 
shopping around for custom-made units, and to cut 
costs of special sampling. 

The TY-160X driver. ideal for both 50- and 100-watt 
amplifiers. is a split-primary design with silicon steel 
core. It is constructed with a 1 -mil air gap between 
the E and I member for optimum signal linearity. 
Ratings are 50 mA DC primary current and primary 
inductance of 4 h at 10 mA DC. 

An economical unit for 100-watt amplifier use, the 
Triad R-828 power transformer also has a laminated 
silicon steel core. A companion power transformer is 
also available for 50-watt design use. 

See your distributor today ... or send for more infor­
mation on these and other Triad transformers designed 
to meet your specifications. Write: Triad Distributor 
Division. 305 N. Briant Street. Huntington. Indiana . 

T Triad Distributor Division 
~ LITTON INDUSTRIES rn 

ON READER-SERVICE CARD CIRCLE 44 

125 



126 

PERFORATED SCREENS FOR 
CENTRIFUGES 

Stainless steel etched screens for extracting iu1ces and 
crystals are resistant to acids, easy to clean, long lived -
may be used wherever centrifuge requires small regular 
holes. Openings may be as small as .005 inches, on centers 
to your specification . • • • Also available, back up plates for 
filter particle determination . Send us your problem in etched 
or formed metal - we produce to tolerances of ± .000039 
inches. 

BUCKBEE MEARS CO. 
245 E. 6th ST., SAINT PAUL, MINN . 
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Fastest Switching Diode 
With High Forward Current 

-

Test waveforms show that International Diode 
Corp.'s ID3-050T alloy junction diode has a 

reverse recovery time (left ) in the picosecond range, 
with a 200-to-400 milliampere forward conductance 
(right). IDC can provide more than 100 types to 
solve your design problems, including Q6-100. 
QS-100, ID3-050, 1N3146. Price as low as 45 cents 
in quantities; delivery mostl y from stock. Write or 
phone for details. 

INTERNATIONAL DIODE CORP. 
90 Forrest Street, Jersey City, N. J. 07304 

201 - 432-7151 

1 
10 
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HP D.C. MOTOR 
a new permanent magnet motor 

New Globe permanent magnet GRP d.c. motor drastically cuts 
space requirements for a powerful reliable MIL spec unit. 
While the PM type offers utmost efficiency, we can also furnish 
wound field designs in this frame for series, split series, shunt, 
split shunt, or universal operation. SPECS: 0.1 hp in the 4,000 
to 10,000 rpm range, 21/4'' dia., weight 40 ounces. We' ll supply 
special gear ing for any speed-torque combination. Voltages to 
115 v.d.c. Governors, brakes, rad io noise filters available . Re­
quest Bulletin GRP. Check our stock list for 24-hour prototypes. 
Globe Industries, Inc., Dayton, Ohio 45404 . 

• 
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ANALOG 

a 
Drift of only 1 pV /DC and 2 pa/DC 

at a price you can afford 
Chopper stabilized 
Operational Amolilier 

For little more than the cost of a differential op amp you 
can reach right down into microvolt signals with orders­
of-magnitude better stability and accuracy. Model 210 
mounts right onto your P-C card, provides 100 
volt/ µsec slewing-rate, only 3 µ V peak-to-peak noise 

--- SPECIFICATIONS (Model 210) 
DC 
Gain 
160 db 

Max Noise Bandwidth Slewing Max Output OEM 
Price 
$128 
(100 lotl 

Drift DC·2cps Rate Offset Rating 
1 µV/°C 3 µV 20 Mc 100 V/ 50µV ± 10 V 
2 pa/°C peak-peak µSec 50 pa @ 20 ma 

Isn't that a spec-and·a·half for only 
$157? Well there's more yet. This 
new 3 cubic-inch op amp has built· 
in chopper-drive, plus an internal 
0.2 µsec fast overload recoverY 
network. Output is shortproof too. 

No more AC chopper-excitation 
voltages, no more plug-and-socket 
interconnections, no long wires to 
suck up noise on their way to the 
summing junction, no problem of 
finding P-C card " floor-space" for 
an external overload recoverY cir· 
cuit. In many applications, the 50 
µV & 50 pa offsets even let you 

eliminate the external balance po­
tentiometer. 

This is an excellent amplifier for 
such applications as precision inte­
grators, low-level DC amplifiers, 
fast A·D and D·A converters, accu­
rate pulse amplifiers, and many 
precision circuits in high-speed an­
alog computers. 

DRIFT 0.2 µV /°C - If you need 
even more exotic performance, our 
Model 203 has 0.2 µV/°C & 0.5 
pa/°C drift in the same miniature 
P-C mounting package. (Price $215) 

APPLICATION MANUAL-Write for free manual giving valuable op amp 
theory and application aids. We'll also send you data on our 16 other op 
amp models. 

ANALOG DEVICES, INC. 
221 Fifth Street, Cambridge, Mass. 

Phone 617/491-1650 
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Designer's 
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APllL 
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 

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 Laboratories1 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; J o.hn 
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 (Phi ladelphia) Sponsor: 
Instrument Society of America; 
William Redstreake, Moore Prod­
ucts Co., Sumneytown Pike, 
Spring House, Pa. 
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For research labs and rolling mills and everything in between ... 

The Incomparable 
Brush Mark 200. 

The record 
speaks 
for itself! 

Look again. 
Only one direct writing recording 

system in the world wi 11 give you 
such incredibly crisp traces : the 
Brush Mark 200. No wonder people 
call it "the finest ever built!" 

That's what we had in mind when 
we designed it. 

That's why Mark 200 Systems 
have a patented Hydrostatic Inking 
System that puts the trace into the 
paper ... not just on it. And a 
unique, reliable pen position feed -

back system that delivers total sys­
tem accuracy of better than 1/ 2%! 
Plus a totally new pen linkage that 
assures true recfilinear writing. 

But that's not all. Thanks to mod­
ular sub-systems, we can match a 
Mark 200 to your specific require­
ments without special engineering 
time and costs. Choice of three 
different penmotors ... thirty-two 
pre-amplifiers ... vertical or hori­
zontal oscillographs. Any combina­
tion you want for any recording job 

that comes a long. 
But words alone don't do the Mark 

200 justice. 
The only way to really appreciate 

a Mark 200 is to see one perform. 
And with well over 20,000 channels 
now operating across the country, a 
demonstration under actual field 
conditions is easy. Ask your Brush 
representative. Or write for our free 
booklet. Brush Instruments Divi­
sion, Clevite Corporation, 37th and 
Perkins, Cleveland , Ohio 44114. 

CLEVITE 
--&>rush INSTRUMENTS DIVISION 

Speed Inquiry to Advertiser via Collect Night letter 
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Handle Every Povver Stage 
in AM/FM Aircraft 

and Mobile Transinitters 
vvith Rugged RCA 

''overlay'' Transistors 

FRE- POWER 
TYPE QUENCY OUTPUT 

Mc/s WATTS (Min) 

40340 50 25 
40341 30 

40290 ' 2* 
40291 
40292 

40280 
40281 
40282 

2N3553 
2N3632 

2N3375 
2N3733 

• AM Carrier Power 

For RF applications from 27 Mc/s To More than 400 
Mc/s. "Overlay" is the RCA technology that brings 
high power and gain at high frequencies to the solid · 
state mobile and aircraft communications market. 
This high performance is available in a series of 
reliable and economical " overlay" transistors, offer· 
ing the industry's widest choice of voltage, power 

2* 
6* 

1 
4 

12 

and frequency performance for rf driver, pre-driver, and final ampli · 
fier stages. 

Whatever RCA " overlay" type you select for your designs, you can 
be sure of eff ic ient, rugged performance. Each "overlay" transistor 
undergoes Power-Rating Test (PRT) at maximum power levels for 

Vee 
VOLTS 

13.5 
24 

12.5 

13.5 

28 

28 

GAIN EFF. 
dB % PKG. 

(Min) (Min) 

7 65 T0-60 
10 60 T0-60 

6 70 T0-39 
6 70 T0-60 

- 5 70 T0-60 

J0~39 
T0-60 
T0-60 

T0-39 
T0-60 

T0-60 
T0-60 

one second. Both AM aircraft and FM mobile types 
are designed specifically to withstand load mismatch 
conditions. This capability means simpler design of 
the final stage and no need for protective circuits. In 
addition, types for AM aircraft display excellent mod­
ulation capability as well as high-voltage breakdown 
characteristics. 

See your RCA representative for the full story on RCA "overlay" 
transistors for AM aircraft and FM mobile, as well as other types for 
citizens' band radio, military communications, and microwave appli · 
cations. For technical data on specific types, write: RCA Commercial 
Engineering, Section l-G-3·5, Harrison, N. J . 

Also Available From Your RCA Distributor 

.. 
RCA Electronic Components and Devices 

The Most Trusted Name in Electronics 

See "THE OVERLAY TRANSISTOR-The Challenge and The Answer," a new 16-mm color film . Available through your local RCA representative. 
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