








































































































































































































































































































































































































































































































































































































Want to design for
INSTANT STARTING?...

SPLIT- SECOND ACCURACY ?
REVERSIBILITY? ...,
MIXED SPEEDS?...

turn the
job over to

SYNCHRON" MOTORS!

No matter whether you want a motor
to withstand swiftly changing tempera-
tures, meet fast-reversing stresses, turn a
small part with exact accuracy to 1 Rev.
per week or 600 Rev. per minute, there’s
a SYNCHRON Motor that can do it! It
can do a hundred other things as de-
manding as these — if you tell us how
you want it to function. Before you start
any design that calls for small drive or
timing motors, think of SYNCHRON
Motors, and call or write us at Hansen
Manufacturing Company. We'll be there
at once to help — with experience. Bet-
ter still — don’t wait till you face a
problem. Write us now — let us tell you
about SYNCHRON Motors and the ways
we design them to work for you.

HANSEN

MANUFACTURING COMPANY,INC.

PRINCETON,
INDIANA

o

& A
‘h'
HANSEN REPRESENTATIVES: CAREY & ASSOCI-
ATES, Houston, Tex., R. S. HOPKINS CO., Sher-
man Oaks, Calif., MELCHIOR & MACPHERSON,
INC., San Carlos, Calif., THE FROMM CO., Chi-
cago, Ill., H. C. JOHNSON AGENCY, INC.,
Rochester, N. Y., WINSLOW ELECTRIC CO., Essex,
Conn., Narberth, Pa., and New York, N. Y. EX-
PORT DEPARTMENT, 64-14 Woodside Ave., Wood-
side, N. Y.
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Application of Fast Recovery Rectifiers

by
3 W Gatlaway
Applicativn Engineering Aubura, N ¥

C
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GENERAL fLeeTRic

Fast recovery rectifiers

In the introduction to an 11-page
application note on fast recovery
rectifiers, J. H. Galloway of General
Electric Semiconductors says; “As
many have become painfully aware,
the normal silicon rectifier diode,
while a significant improvement
over its predecessors, can be far
from the ideal diode. The forward
voltage drop runs around 1 V, rath-
er than zero volts. Also, there can
be reverse voltage limitations . . .
Reverse recovery can be an impor-
tant cause of circuit malfunction”.
The note goes on to provide detailed
design information on fast recovery
rectifiers in a wide range of cir-
cuits.

General Electric.
Circle No. 724

Infrared heating

A kit of application data sheets
aid in planning installations of elec-
tric infrared heating-lighting fix-
tures.

The 18-page kit includes tracing
paper sheets that can be used to
copy application layouts for any of
the individual specification sheets.
Information concerning the number
of units required and proper place-
ment for efficient coverage can be
derived in a matter of minutes.
Luminator Inc.

Circle No. 725

Volt-ratio dialer

Application notes VRD-106, de-
scribe in detail the newly-intro-
duced Model 300 ac volt-ratio dialer,
a portable, multi-purpose, second-
ary-standard instrument.

Idalee Electronics Corp.
Circle No. 726

Surface-treated oxides
Surface-treated oxides are de-
seribed in a technical report which
lists typical magnetic and physical
properties as well as suggested ap-
plications. New designation codes
have been assigned to facilitate
identification of various types of
magnetic oxides by particle shape,
particle size and coercive force.
Chas. Pfizer & Co., Inc.
Circle No. 727

SPECIAL REPORT

Attenuation of Electromagnetic NGHJ
 Using WROUGHT IRON

30 CPS—-10 GCP.

A M BYERS COMPANY B pintsburgh, Pennsylvania

EMI report

Attenuation of electromagnetic
fields using wrought iron is the sub-
ject of a 12-page report. The report
describes how wrought iron was
tested to determine its shielding
ability from magnetic energy and
radio frequencies in the 30 Hz to 10
GHz range. Measurement tech-
niques are described. Charts and
graphs are shown.

A. M. Byers Co.
Circle No. 728
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135 REASONS WHY

The 2401C Integrating Digital Voltmeter is your best buy.
The Hewlett-Packard 2401C DVM keeps improving and
improving. Just about everybody in the hp organization
...engineers, test personnel, production line people...
and, of course, marketing people, who know what you
want and who want to offer it...keep making this in-
strument better.

That's why the 2401C has been changed 135 times
since it became the world’s first DVM to use the integrat-
ing principle...lets you make low-level measurements
in the presence of extreme noise.

Some changes you've seen: A sixth digit to get maxi-
mum use out of the instrument’s built-in 300% over-
ranging capability. Optional autoranging at 6 msec per
range, the fastest available. Integration around zero with
a reversing counter...no zero foldover, even with posi-
tive/ negative-going noise on the signal you want to meas-
ure. Improved accuracy of 0.01% of reading +0.005%
of full scale £1 digit.

And a lot of changes you haven't seen: New, advanced
components for increased performance and/ or reliability.
New engineering to keep the 2401C ahead in perform-
ance. New production techniques to keep the price in line
(there has never been an increase in price). The 2401C
offers tested and proved RFI performance. It has a Federal
stock number for easy specification, too.

HEWLETT !
PACKARD h

Nobody at Hewlett-Packard lets this DVM rest...it just
keeps getting improved. That's why it's so far ahead. If
you have a measurement problem, involved with getting
accurate dc measurements (0.1-1000 v full scale) in the
presence of a frustrating amount of noise, you shouldn’t
let the 2401C rest, either. You should have it on your
bench. Your Hewlett-Packard field engineer will put it
there...and put it through its paces. Or you can write for
complete specs (though a lot of the 135 changes aren’t
spec'd) to Dymec Division of Hewlett-Packard, 395 Page
Mill Road, Palo Alto, California 94306, Tel. (415) 326-
1755; Europe: 54 Route des Acacias, Geneva.

The machine costs $3950. Ask for a demonstration.
Data subject to change (135 so far) without notice.
Price f.0.b. factory.

' DYMEC
DIVISION 850
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VACTEC ART + SCIENCE

ON READER-SERVICé CARD CIRCLE 71

asuesesunacn ACTON

l magnelosirictive IIllBI‘S

Sharp, Highly Stable, Light and
Small, Permanently Tuned,
Shock Resistant, 15kc-450kc,
High or Low Impedance, Q’s
2,000-30,000, Single or Multi-
unit Arrays. Temperature Coeffi-
cient-0.1ppm/°C.

For spectrum analysis instrumentation, telemetry systems, en-
coding, decoding, and wherever you need high accuracy,
narrow bandwidth capabilities AND the unique advantages of
magnetostrictive design. COMPLETE DATA ON REQUEST.

ACton starts with AC. If you use it, call us.

1966
¢ Aecron /8

Laboratories, Inc.
531 Main Street * Acton, Massachusetts
A subsidiary of Bowmar Instrument Corporation
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APPLICATION NOTES

Thermosetting powders

Thermosetting powders that pro-
vide a tough, durable finish with a
single application are the subject of
a new brochure. It describes impor-
tant considerations in the use of
these coatings. Included are de-
scriptions of the various application
methods, advantages and limita-
tions of powders, powder selection
criteria, and information on storage
and handling of powders.

The brochure, IMF-26, describes
powders which adhere to a wide va-
riety of substrates and  eliminate
expensive surface preparation of a
wide range of metal produects.
General Electric Insulating Materi-
als Dept.

Circle No. 729

Depth measuring

The operation and advantages of
a microscope specially designed to
determine the surface quality of
many types of finished and semi-
finished parts and products are de-
scribed in a new catalogue. The 8-
page catalogue, covers a microscope
that permits quick and accurate
measurement of the depth of sur-
face depressions.
Carl Zeiss, Inc.
Circle No. 730

Microwave measurements

A 15-page application note deals
with the primary use of attenuation
measurements to calibrate micro-
wave components and devices.
Narda Microwave Corp.

Circle No. 731

Analog computers

A 12-page booklet provides a
practical approach to analog com-
puters. Written as background ma-
terial for an education and training
group, it describes the basic princi-
ples of analog computation and
briefly explains how this problem-
solving technique can be used to in-
crease engineering efficiency. Sever-
al types of computing modules are
described and sample problems are
given and solved.

Electronic Associates, Inc.
Circle No. 732
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Hughes Aeronautical Systems
Division, active with many major
contracts such as CORDS, TOW,
PHOENIX, MAVERICK, and other
advanced airborne weapon sys-
tems, has dozens of openings for
graduate Engineers.

Desired background should in-
clude: familiarity with airborne
missile and fire control systems
and the associated AGE and main-
tenance equipment; the definition

January 18, 1966

of test equipment requirements;
the development of integration
testing; thorough academic prepa-
ration in control systems, elec-
tronic circuits, analog and digital
computers and advanced mathe-
matics or a familiarity with air-
borne pulse radar and pulse dop-
pler fire control.

All openings require a B.S. or advanced
degree in EE or Physics, a minimum of

three years of related professional ex-
perience and U.S. citizenship.

Please airmail your resume to:

Mr. Robert A. Martin

Head of Employment

Hughes Aerospace Divisions
11940 W. Jefferson Blvd.
Culver City 31, California

__________________ 1

' HUGHES |

55

HUGHES AIRCRAFT COMPANY
AEROSPACE DIVISIONS

An equal opportunity employer
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Engineers interested
in developmental aviation
have 3 ways to go at
Lockheed-California.

Subsonic.

Supersonic.

Hypersonic.

Lockheed’s company speedometer
spans speed regimes from 0 mph
through Mach 12,

In subsonic airborne systems,
Lockheed is deeply involved in
STOL and V/STOL short-haul
transports for mass travel between
major cities. Under development
—many helicopter projects includ-
ing advanced rotary-wing craft
able to stop, fold, or start blades
in forward flight.

Lockheed’s supersonic efforts are
also expanding. Its SST program
alone is a major and growing
endeavor.

Manned hypersonic test and cruise
vehicles, using the SCRAMIJET
approach, are under development
at Lockheed. They point to the
day of Mach 12 travel.
Engineering positions are now
open in all technical disciplines.
For information: Write Mr. E. W.
Des Lauriers, Professional Place-
ment Manager, Dept. 1301, 2402
N.Hollywood Way, Burbank, Calif.
An equal opportunity employer,

LOGKHEED-GALIFORNIA GO0,

ION OF LOCKHEED AIRCRAFT ( RPORATION
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NEW THERMOCOUPLE REFERENCES

WITH 25 CHANNELS ONLY $259.00!

Thermocouple Reference

Now — ACROMAG Series 330 Thermocouple References with 25
channels of O°C ice-point compensation for only $259.00, including
ALL 25 thermocouples! Uniformity 0.05°C, one-second warmup, easy
to use. Ideal for scanned TC systems, DDC, and laboratory use.
Series 340 References (150°F oven-type) with 25 channels for $289.00!
Both Series stocked in ISA Types, J, K, T, R & S. Others to order.

b’>

acromag

Request Technical Data 32 ... ..

ACROMAG

INCORPORATED

15360 Telegraph Road e
Phone (313) 538-4242 .

Detroit, Michigan 48239
Teletype (313) 583-4536

Makers of Precision Instrumentation and Controls
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OF SUPERIOR FREQUENCY EXTENDERS

Meet the FE-1-4.5, newest and most versatile in our line of YIG-tuned frequency extenders.
Covering the entire 1-4.5 gc range in 2 bands, it converts signals to a 160 mc IF output (option-
ally 60, 30 or 21.4 mc when used with CEl IFC-21 frequency converter). Each band has its own
YIG preselector which is tracked electronically throughout its range, avoiding complex
mechanical drives. A 27 inch spring steel tape dial assures greater resolution, ultra-precise
tuning and permits resetability to + 0.5%.

Completely solid state except for the ceramic triode in the highly
stable local oscillator, the compact FE-1-4.5 offers high reliability and
ease of operation with superior performance characteristics in a
package just 314" high. Image rejection is 70 db and noise figures are
typically 16 db with 18 db maximum.

For further information on the FE-1-4.5 or other CEl frequency
extenders, please write:

COMMUNICATION ELECTRONICS INCORPORATED

6006 Executive Blvd., Rockville, Md. 20852 Phone: (301) 933-2800 TWX: 710-824-9603

LES
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CHANGED FOR THE BETTER

lllustrated are cross sections of the former and
present horizontal struts. The structural
changes from the design on the left to that
on the right resulted in a tremendous in-
crease in load bearing capacity. Independent
testing laboratory tests proved that the hori-
zontal struts now being used will support
2,240 pounds while the old style supported
670 pounds.

Additional structural changes include fabricating the upright members
into box-like members and adding a flange to the top of the uprights
where they are welded to the frame top. The improvements make the
Series Sixty Cabinet Racks more rugged with greater capabilites.
NOTHING HAS BEEN CHANGED TO DISTURB THE COMPATABILITY

IN APPEARANCE.

The Series Sixty still provides the most practical and economical means
for housing of electronic equipment or instrumentation systems. With all
their improvements, the price remains the same. Inspect the new models
at your Bud Distributors and you'll see the important differences.

WILLOUGHBY, OHIO

ON READER-SERVICE CARD CIRCLE 75
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BUD RADIO, INC.

Designer’s
Datebook

JANUARY
FEBRUARY
SHT'T"l "‘""3"5
e T TR Rk 1 2 s
2101112131815 |,§,7,8,219 13 13
16 17 18 19 20 21 22
23 24 25 26 27 28 29 20 21 22 23 24 25 26
30 31 27 28
Jan. 25-27
Annual Reliability Symposium

(San Francisco), Sponsor: IEEE,
ASQC; J. W. Thomas, Jr., Vitro
Labs, 14000 Georgia Ave., Silver
Spring, Md.

Jan. 30-Feb. 4

Winter Meeting on Aerospace and
Electronic Systems (Los An-
geles), Sponsor: IEEE, G-AES:
IEEE Office, 3600 Wilshire Blvd.,
Los Angeles. -

Jan. 31-Feb. 2

International Symposium on In-
formation Theory (Los Angeles),
Sponsor: IEEE, G-IT; A. V. Balak-
rishnan, Dept. of Electrical Engi-
neering, University of California,
Los Angeles.

Feb. 3-8

International Exhibition of Elec-
tronic Components (Paris, France),
Sponsor: F.N.LLE. (Electronic In-
dustries Assn. of France); Gen’l
Commissioner: Robert Foucaul, 16
Rue de Presles, Paris.

Feb.9-11

International Solid-State Circuits
Conference (Philadelphia), Spon-
sor: IEEE, University of Pennsyl-
vania; J. D. Meindl, U. S. Army
Electronics Command, Ft. Mon-
mouth, N. J.

Reprints Available

The following reprints are available
free and in limited quantities. To
obtain single copies, circle the num-
ber of the article you want on the
Reader-Service Card.

1965 Semiconductor Directory
(No. 740)

First aid for ailing speakers (No.
741)

Guidelines for selecting laser
materials (No. 742)
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RELIABILITY

TOTAL CAPABILITY IN
PRECISION RESISTANCE

- very good reasons
why Dale sells so many

Commercial Wirewound Trimmers

PERFORMANCE: Dale’s 2100 and 2200 series
are the commercial counterparts of RT-11 and
RT-10 respectively. They can be sealed for just a
few cents per unit, yielding mil-level performance
in all areas except temperature.

PRICE: Competitive and then some! Check Dale’s
new lower commercial prices. They were made pos-
sible through an extensive value analysis program
which actually improved overall unit quality.

DELIVERY: New automated production facilities
plus a factory stocking program combine to put
your order in your plant without delay.

Simplify trimmer ordering —a call to Dale will do it.

SPECIFICATIONS

2100 2200
.28 high x .31 wide .18 high x .32 wide
CASE DIMENSIONS x 1.25 long x 1.00 long

STANDARD
MODELS

2187 —printed
circuit pins, 21 AWG
gold plated.

2188 -28 AWG
stranded vinyl leads.
2189 —solder lug,

2280 —printed
circuit pins, 22 AWG,
gold plated.

2292 —solid wire,

26 AWG gold plated.
2297 -28 AWG

gold plated. stranded vinryl leadL
POWER RATING 1 watt at 70° C, derating to O at 125 Cf_‘
OPERATING _pEe i =
TEMPERATURE RANGE b Sty
ADJUSTMENT TURNS |25 + 2 15 + 2
RESISTANCE RANGE 10 ohms to 50K ohms

10 ohms to 100K ﬂms

STANDARD TOLERANCE

+ 10% standard (lower tolerances available)

WRITE FOR NEWLY EXPANDED CATALOG B

/-\

DALE

e

DALE ELECTRONICS, INC.

1328 28th Avenue, Columbus, Nebraska
Also Sold by Dale Electronics Canada, Ltd., Toronto, Ontario, Canada

VSMF

Speed Inquiry to Advertiser via Collect Night Letter
ON READER-SERVICE CARD CIRCLE 243

smeniey
Ky “Z

K o
pl e



s IRIGA

HOMOGENEQUS-BASE DESIGN

!

REDUCES RISKS OF SECOND BREAKDOWN...

I (Max) TO 1A

JO\
y

( ’é\\l T0-66

/.

= I¢ (Max) TO 4A

simplicity for applications from | mA to 30A

I (Max) TO 15A

fa

= =0 T0-3
t’/ I¢ (Max) TO 30A

40347

hee = 20-80
@Il = 450 mA
VCEV (Max) = 60V

40250
heg = 25100

@ 'c = 1.5A
VCEv (Max) = 50V

40251

heg = 15-60
@I, =8A

VCEV (Max) = 50V

2N3771

hee = 15-60

@Il =15A

Veeo (sus) (Min) = 40V

40348

hge = 30-100

@ I = 300 mA
VCEV (Max) = 90V

2N3054
heg = 25100
@ lg = 0.5A
Veey (Max) = 90V

2N3055

heg = 20-70

@I, =4A

Veev (Max) = 100V

2N3772

hee = 15-60

@l =10A

Veeo (sus) (Min) = 60V

40349

hgg = 25-100

@ | = 150 mA
Veev (Max) = 140V

\iﬂron injection point

A

2N3441
hee = 20-80
@ Ic = 0.5
Veey (Max) = 160V

7" Electron collector area

Hometaxial-Base means uniform junc-
tions and homogeneous base construc-
tion free of fields in an axial direction.

®

RCA Electronic Components and Devices

The Most Trusted Name in Electronics

2N3442

heg = 20-70
@lc=3A

VCEV (Max) = 160V

2N3773

hee = 15-60

@ Il =8A

VCEo (sus) (Min) = 140V

Power-Rating Tested (PRT) at maximum power level for 1 second.
Low saturation voltage for greater switching efficiency.

Sharp saturation voltage knee for greater circuit efficiency.
Mechanically rugged—proved after long experience in Mil-approved
and demanding aerospace applications.
® Improved beta characteristics for less distortion during operation.
® From a family of single diffused types manufactured by RCA

since 1957 and backed by more than 50 million hours of
operational life tests.

For prices and delivery information see your
RCA Representative. For technical data, and

your copy of SMA-35, 12-volt Audio Amplifier

and Converter Designs using RCA Silicon
Power Transistors, and a copy of the new 4-

page folder describing RCA's Hometaxial-Base
transistor line, write: RCA Commercial Engi-

neering, Section

1-G-1-3, Harrison, N.J.





