
























































































































































































































































































































































Now twice as many

A AN AN

A N O P PO PO IO B

I I I i

each available n
3 terminal styles ...

JJ 4l ly
and in many mounting styles
We now offer a full line of SPDT relays,
type 1X, to match our DPDT, type 2X,
relay line. Except for coil data, speci-
fications are identical for both types:
B B R B ) R R N € L | I A

2X X
Size 0.2" x .4" x .5" same
Terminal Spacing 1/10” grid same
Rating 0.5amp @ 30VDC same
Coil Operating Power 150 mw 70 mw
Coil Resistance 60 to 4000 ohms 125 to 4000 ohms
Temperature —65°C to +125°C same
Vibration 206 same
Shock 756G same

Write for Data Sheets No. 9 and 10

RUGGED ROTARY RELAYS /;/! / Dynamically and Statically Balanced

COUCH ORDNANCE INC.

3 Arlington Street, North Quincy 71, Mass., Area Code 617,
CYpress 8-4147 A subsidiary of S. H. COUCH COMPANY, INC
ON READER-SERVICE CARD CIRCLE 39
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SYSTEMS

Sample-hold amplifier recalls

PACIIC DATA A0
s,

analog inputs for hours.

Sample and Hold amplifier 101
memorizes its latest input values
for hours after input is removed
thus allowing manual control to be
substituted without losing the orig-
inal reference point, or preventing
loss of data during loss-of-service.
The 101 has a capacitance feedback
amplifier arrangement performing
the memory funection at a cost con-
siderably below competing devices.

Two modes of operation are of-
fered: low-level, floating hold am-
plifier adjustable from 2.5 V down
to 50 mV input full-scale using
an optionally available adjustable
preamp; and single-ended sample-
and-hold giving 2.5 V full-scale.
Higher line voltages can be handled
by using voltage divider networks.
Provision is made for switching to
manual from automatic with no dis-
continuity in signal level and re-

REMOTE

INDICATORS I
INPUT

SAMPLING —
COMMAND

|
|
|
|
|

turning to automatic with no dis-
continuity unless input signal has
changed in the interim. Push-button
switches and an output meter for
the manual mode allow the signal
level to be set to any point.
Output-currents are 1-5 mA into
3 kohm loads (floating) and 4-20
mA into 750 ohm loads (floating).
The stability of the 101 is *=0.5%
full-scale or 15°F temperature
change up to 1 month, with power
variations of +=10%, amplifier non-
linearity and hysteresis figured in.
Eight plug-in units can be mount-
ed in a 3-1/2 x 19-in. rack. Compati-
ble power supplies and preamplifier
are available as matching modules.
Battery power can be specified.
P&A: $300; stock. Pacific Data
and Controls, 4606 Foster, Portland
Ore. Phone: (503) 281-6401.
Circle No. 286

+25

INPUT >—Q_  O— ol
AUTOMATIC P
O MANUAL
GROUND )———1

Z
TN
~ 15V

50 mv FEEDBACK

OUTPUT METER

OUTPUT

r GROUND

When input signal ceases, output remains at last level. Input restoration changes
output only if signal has changed. Output meter and up/down controls are

provided for the manual mode.
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Delay-line amplifiers

Types A and B delay-line systems
amplifiers for IF frequencies meet
needs for wide dynamic range in
the presence of high insertion-loss
elements. Each channel requires a
driver (type A) and a post amplifier
(B). These amps have a 60 MHz
center frequency, 30 MHz bandpass,
and 25 ns pulse-response. Other fre-
quencies can be ordered.

The type A amp provides 1-watt
output for an element such as a de-
lay-line. Type B maintains a low
noise figure with a system dynamic
range of 70 dB. Output for 1 dB
compression is 250 mW and is vari-
able over 15 dB without degrading
amplitude or phase stability (=0.25
dB and 2°rms). Gated units provide
60 dB min on/off ratio.

Available singly or in multi-chan-
nel systems, they are on printed-cir-
cuit glass-epoxy boards, RF connec-
tors at the rear. A meter to show
voltage and individual amplifier cur-
rents is in the systems package, as
are blowers. Single units are con-
duction cooled. Isolation between
channels is 120 dB min.

Specs include 30 dB min gain to
54 dB in type B, input Z of 50 ohms,
and vswr of 1.25:1. Ripple is 0.5 dB,
pulse rise- and fall-time (10-90%)
is 25 ns. Over- and under-shoot with
0.1 ps pulse is under 10% for A, 5%
for B. Max power is 1 W and 250
mW for A and B respectively. Dy-
namic ranges are 85 and 70 dB,
noise-figure is 12 and 6 dB, and pow-
er requirements are 260 and 170 mA
for A and B respectively. Linearity
is within 0.5 dB.

P&A: about $550; stock. Aero-
space Research, 130 Lincoln, Bos-
ton, Mass. !

Circle No. 287

A 15-channel system (shown from
rear) uses 15 ‘A’ and 15 ‘B’ amps.

March 1, 1966

Prog}'am boards

These program boards protect
pins from damage by recessing
them in their relay-rack housing.
Pin positions are variable from a
maximum of three inches, down to
flush with the rack.

The boards are designed for
mounting in a 19-in. rack, and are
available for selective switching, or
multiple but discrete spst or spdt in
non-matrix form.

Sealectro Corp., 225 Hoyt Ave.,
Mamaroneck, N. Y. Phone: (914)
698-5600. TWX: (710) 566-1110.

Circle No. 288

ST o

Computiﬁg recorder

Computing recorders B24X and
B34X perform arithmetic calcula-
tion and integration.

B24X two pen, and B34X three
pen 10-inch graphic recorders can
be associated with the XB arithme-
tic computer, the XD integrating
computer, and the XA arithmetic
and integrating computer unit.

P&A: B24X-$2500, B34X-$3100,
XB-$390, XD-$890, XA-$1250; 45
days. Argonaut Assocs., P. O. Box
K, Beaverton, Ore. Phone: (503)
292-3149.

Cirele No. 289

Let \C
Bulova
solve
your

Servo
problems!

You've
got more
important
things
to do.

Bulova makes servo products faster,
better, and at less cost than anyone!
It’s our business.

Don’t take your engineers off vital
programs to home-brew! Developing
your own electronic components to
meet servo system requirements
wastes time, money and key men,
while chances are Bulova’s group of
engineering specialists have already
tackled—and solved —a problem
similar to yours.

Bulova offers a full line of solid-state
electronic servo products—off-the-
shelf or custom designed: servo
amplifiers o resolver booster ampli-
fiers « modulators ¢
demodulators e quadrature
rejection amplifiers
pre-amplifiers o isolation
amplifiers « variable-gain
amplifiers « two-speed
switching amplifiers « DC
torquer amplifiers.

What’s more, you get prototypes as fast
as you need them, and production

units to your schedule! Write for complete
specifications. Address: Dept. ED-18

BuLova

SERVO PRODUCTS

ELECTRONICS DIVISION
OF BULOVA WATCH COMPANY, INC.

61-20 WOODSIDE AVENUE
WOODSIDE, N.Y. 11377, (212) DE 5-6000
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100 -

COMPARE

performance
... value

ELECTRONIC
DEVELOPMENT

CORPORATION

EDC's High Voltage Reference Source
Model VS-1000-NR, is the only all-solid-
state high precision printed circuit 6-dec-
ade dc portable standard with . . .

= Absolute Accuracy .......... %=0.01% or =1 mv
(NBS traceability)
= Qutput Voltages .............. =+1111.110 vde
(full scale)
L +0.001%
(short term — 8 hrs)
s Qutput Current ................ 10 ma
m Delivery .......ccccovivennenns from stock
BIPIEE it $995

Model VS-1000-NR has: automatic recovery ...
short-circuit and overload protection. .. out-
put as well as measuring capability . . . direct
reading...ready to use within 30 sec (no
balancing or zeroing). Designed for production
line and laboratory applications — for use as
a voltage source and a potentiometer measur-
ing device. Fits standard rack, weighs only 20
pounds, guaranteed for one full year including
calibration and stability.

#0ther models from 1 yvolt.

—
TRONIC
IEVELOPMENT
Lonviraron

423 WEST BROADWAY+* BOSTON 27, MASSACHUSETTS
Tel: 617 268-9696

ON READER-SERVICE CARD CIRCLE 41
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Automation notes

Problem solutions across a broad
range of industries are discussed,
illustrated, and diagrammed. Ex-
amples of variable frequency power
control of two-conveyor synchroniza-
tion and material transfer are giv-
en. All systems application data are
analyzed in the light of the manu-
facturer’s co-ordinated speed con-
trol motor drive accessories. U.S.
Electrical Motors.

Circle No. 251

Reliability design
A 33-page book consists of a dis-
cussion of reliability. What is it and
how is it measured, designed, and
obtained. Terms are defined and ex-
tensive use is made of tables,
graphs, and nomographs. Avco-Elec-
tronics Div.
Circle No. 252

Ultrasonic delay lines

A 24-page reprint of a paper enti-
tled “A Survey of Ultrasonic Delay
Lines Operating Below 100 Mc/s”
is available.

Types of delay lines in use are de-
scribed, their limitations noted, and
design considerations outlined. At-
tention is given to recently evolved
dispersive lines suitable for radar
pulse compression systems.

Wave diagrams, graphs, oscillo-
scope patterns, schematics, illustra-
tive drawings, and photographs of
devices assist the reader. Andersen
Labs.

Circle No. 253
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EMR introduces
Constant-Delay Filters
for Precision Data Systems

8

DECIBELS

500 400 300 200 100 0 100 200 300 400 500
PERCENT OF BANDWIDTH

(A) FOR PRECISION AM OR FM DATA COMMUNICATIONS. (B) DELAY
VARIATION < =+1° IN PASSBAND. (C) MINIATURE, <4 CU. INCHES.
(D) HIGHEST SELECTIVITY, 40 DB ATTENUATION AT 2.67 TIMES
BANDEDGE.

SPECIFICATIONS

Center Frequency: 400 Hz — 1.0 MHz Time Delay Variation: =+ 3.5% of
at + 25% — * 45% bandwidth. HorAinhbaashana

Rolzloé;: 3 db at bandedges; 40 db o 3
at 2.67 times bandedge. 4 > s &
Time Delay (ms): 0.8/bandwidth (bw £Vt iammoniciDistortion. g Jeat
in kHz). mod. index = 2.

Send for free brochure

WEST COAST PRODUCTS
ELFCTRO-MECHANICAL RESEARCH. ING

15551 Cabrito Road e Van Nuys, California

R =
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(Advertisement)

EasasSiriein il ey BRI
New Particle And Photon Detectors

memnas omwion I P

New Bendix Catalog describing three magnetic

Magnethlectr;: electron multipliers and accompanying power
Multipliers supply is now available. Bendix electron multi-

e pliers are rugged, miniature detectors with many
' ill} QIJ apé)lications in photon, ic:ll‘xﬂrand nzutlml-particleﬁ
radiation measurement. ee models . . . eac
mpm with a different configuration to meet specific size
Sneyent 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 1 7 1
3625 Hauck Rd., Cincinnati, O. 45241
SRS SRR
How To Write Technical Articles

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

7 Author's Guide includes a complete run-down of
(»?':/) the types of articles published by Electronic Design
RS —plus detailed instructions on how to prepare
for BECTRONIG DESIGN technical articles and short special features. A

@ i for the
ik

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 Avenue 1 7 2
New York, N.Y. 10022

Test Equipment Reference Data

ELECTRONIC DESIGN’'S Test Equipment Refer-
ence Issue covers 12 important classes of 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 Pubhshmg Company. Inc.
850 Third Avenue
New York. New York 10022
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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.

High Volume-Low Cost:

Designers Challenge (No. T40)

Guidelines for Selecting Laser
Materials (No. T41)

First Aid for Ailing Speakers
(No. 742)

A Quick Way to Find Radar
Range (No. 743)

Which Device for High Power
Switching Part 1 (No. 744)

Which Device for High Power
Switching Part 2 (No. 745)

Improve Device Reliability with
Physics of Failure Techniques (No.
746)

Comparing the Three Most Pop-
ular Temperature Sensors (No. 747)

A Design Approach to Transis-
torized Voltage Controlled Crystal
Oscillators (No. 748)

A New Tool for Easier Network
Synthesis (No. 749)
Harmonic Generators: Is the Step

Recovery Diode Best (No. 750)

Simple IC Tester Handles Proto-
type Quantities (No. 751)

Subscription Policy

ELECTRONIC DESIGN is circulated
free of charge to qualified design
engineers 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.

ELECTRONIC DESIGN
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Visit us IEEE Show — Booth No. 2J45

By
et MG
b, figé"

When the specs say...
. “Must trip instantly
regardless of temperature”

You can depend on us!

The above photograph shows Magnetic Circuit Breakers being
calibrated to trip in less than 15 milliseconds at 120% of
rated current. Other Magnetic types are adjusted to trip
between 15 and 70 seconds at 125% and 150% of rated
current. All Magnetic types will hold 100% of rated current
indefinitely and operate at calibrated trip settings regardless
of ambient temperatures.

There are other specs and other tests, lots of them, but
they all have one purpose in common — to assure the most
reliable performance in the industry. If it's by Wood Electric
— you can depend on it!

Wood Electric also manufactures a complete line of Thermal
Circuit Breakers with trip times from 0.5 to 90 seconds.
Choose from a wide variety of proven commercial and military
type Circuit Breakers to meet the specific needs of your appli-
cation. Models are available with ratings from % to 50 amps
...ACorDC. .. single pole, two pole and three pole.

Write for Circuit Breaker Catalog CB-10-65

WOOD ELECTRIC
COBRORATION

244 Broad St. Lynn, Massachusetts (617) 598-5313
ON READER-SERVICE CARD CIRCLE 43
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Specifying
Miniature Low Frequency
Oscillators

TRACOR miniature and subminiature tuning fork
oscillators allow cost savings by operating in the audio fre-
quency range from 360 cps to 20 kc/s. They provide high
frequency stability (from =0.2%0 to #0.001%) without heat-
ers, are rugged mechanically (to 30 G’s or more shock and
vibration), and are as small as .5 cubic inches in size and as
low as 2 ounces in weight. They fall within a temperature
range of —60°C+100°C. For information telephone
512-926-2800 or write TRACOR, Inc., 6500 Tracor Lane,

Austin, Texas 78721.

Visit Both TRACOR Exhibits
IEEE SHOW
Systems and Instruments, Booth 3K42
Components, Booth 4A46

COMPONENTS DIVISION

®
REEPRESENTATIVES:: I'IN PRINNCIPALCITILES
ON READER-SERVICE CARD CIRCLE 44
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Designer’s
Datebook

APRIL
MARCH
S M TWTEF S S DL A ﬂ 2
15123, 403 3. 14}, 50611708 59
6 7 8 9101112 10 11 12 13 14 15 16
B Lt e
B ] 24 25 26 27 28 29 30
March 21-25

IEEE International Convention
(New York) Sponsor: IEEE; The
IEEE, 345 East 47th St., New
iYork; NiiYi:

April 12-15

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-
lurgical 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, ¥

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.
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Another Brush Innovation in Recording:

The Brush Mark 280.

Once you've seen
It work,

the chain makes
a lot of sense.

People who use the Brush Mark 280
can get pretty possessive.

No wonder.

True rectilinear traces socrispand
clearyou’ll never miss the message.
Dual recording channels a full 80
millimeters wide. Resolution the
likes of which you've never seen.
A pressurized inking system. Metri-
site pen positioning. Low cost chart

paper. Pushbutton choice of 12 chart
speeds. Solid state electronics. Re-
sponse as high as 200 cps at usea-
bleamplitude and better than 30 cps
full scale. System accuracy of %2%!

And now get set for the big sur-
prise: the performance-packed
Brush Mark 280 measures just 104"
x 18%" x 111,"!

Search no more for a full perform-

ance portable. No one but no one has
anything to compare with the amaz-
ing Mark 280. Ask your
Brush representative
for a demonstration.
Or write today for our
free booklet. Brush
Instruments Division, |
Clevite Corporation, 37th and
Perkins, Cleveland, Ohio 44114.

CLEVITE

I
vt sisesen wans 3] |

-————erSh INSTRUMENTS DIVISION

Speed Inquiry to Advertiser via Collect Night Letter
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NEW
R CA o audio output drivers

turated switch
S , l ' CON‘ e : ::,:::l'e:ne:::r; c:sre driver circuitry

2N4036 L e ot
2N4037 | ik

available in production quantities for under a dollar*

Now, meet your total circuit design needs with 2N4036 and 2N4037—new silicon

p-n-p transistors from RCA in the popular TO-5 package. Geared toward applications MAXIMUM RATINGS
requiring negative polarities, these two units are the first of a series of versatile 2N4036 2N4037
p-n-p transistors designed to complement RCA’s famous “universal” 2N2102 family.

RCA’s 2N4036 and 2N4037 are new p-n-p epitaxial planar silicon transistors for Veso —90V —60V
simplifying circuitry. In many designs, you can now replace two n-p-n types with one Veto —65V _40V
p-n-p, or eliminate an inverter, transformer, or phase transformer stage.

Capable of delivering 1 watt free air, or 7 watts with heat sink at 25°C, these p-n-p Veso i =7V
transistors neatly fill the design gap for predriver/ driver, medium power, and small Ie — 1.0A —_1.0A
signal applications with high heat dissipation capability. And for this performance, o
you can't beat the price—under a dollar in quantity. J-C 25° C/W 25° C/W

See your RCA Representative for details on 2N4036 and 2N4037. For technical +$.98 and $.79 each for 2N4036 and 2N4037,
data sheets, write: RCA Commercial Engineering, Section 1G3-1, Harrison, N.J. respectively, in quantities of 1000 and up.

Also Avdilable from your RCA Distributor

RCA Electronic Components and Devices

VISIT RCA AT IEEE.

SEE_WORLD PREMIERE OF

“THE OVERLAY TRANSISTOR

THE CHALLENGE AND THE ANSWER.”
RCA BOOTHS 1F04-1F10, 1G03 1G11.

The Most Trusted Name in Electronics

ON READER-SERVICE CARD CIRCLE 244





