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A Solid-State 100-Mc Digital Frequency Meter for $1995 .
... with direct counting over the entire dc to 100-Mc Range

This is a complete digital frequency meter with fea-
tures you'd expect to find only in much more expensive
units. Adjustable input sensitivity and trigger-level
control ensure maximum measurement accuracy with
any waveform, from sine wave to random pulse train.
In-line readout is bright and sharp — decimal point,
units, and spill indication (when count exceeds register
capacity) are presented automatically. The counter is
easy to use; direct-counting methods, rather than
heterodyning, make frequency measurement an auto-
matic operation over the entire range. A second model,
the Type 1144-AP, is available with data output for
printer or D/A converter.

A 500-Mc Frequency Meter

The Type 1144-A Digital Frequency Meter is a com-
bination of two new instruments: a decade scaler and a
10-Mc counter. The Type 1156-A Decade Scaler divides
the unknown frequency, providing an output signal
whose frequency is exactly one-tenth the unknown fre-
quency. The Type 1153-A Digital Frequency Meter
measures the frequency of this signal and displays the
value on a five-digit bank of indicators. Choice of four
gate times allows eight-figure resolution at the low cost
of a five-digit counter.

Since both the counter and the Decade Scaler are self-
sufficient instruments, they can be used to advantage in
other measurements — the scaler as a precision 10:1
frequency divider, the counter as a complete 10-Mc
digital frequency meter.

A

INPUT: dc to 100 Mc/s

Sensitivity: (switch selected) 0.1, 0.2,
0.5, and 1.0 Volt, peak-to-peak at
50¢2, 1.0 Volt at 500%2.

Maximum Input: 20 times sensitivity, or
Y, watt, whichever is smaller.

Impedance: 502 or 500 (switch se-
lected).

VSWR: 1.1 max at 100 Mc/s (502).

Reflection: 109 max with 0.4ns step
(502).

ACCURACY: For 1153-A Digital Fre-
quency Meter, =1 count +time-base
accuracy.

TIME BASE:
Frequency: 100 kc/s from room tem-
perature crystal oscillator — no

warmup required.

Temperature Effects: less than 6 ppm, 0°
to 50°C ambient,

Temperature Coefficient: +0.1 ppm
per °C, 20° to 30°C ambient.

Aging: Less than 0.1 ppm per week.

GATE: (Counting Times) 0.01 ses,
0.1 sec, 1.0 sec and 10. sec.

DISPLAY TIMES: 0.16 sec to 10.24 sec
in binary sequence, plus “hold”
position.

with High Sensitivity and Selectivity DATA DUTPUT: 10-line for each decade

PRICE: Type 1144-A 100-Mc Digital Frequency Meter . .. complete . .. $1995.
Type 1144-AP, same as above, but with data output . . . $2050. -
Type 1153-A 10-Mc Digital Frequency Meter ... $1495.
Type 1156-A Decade Scaler . .. $490.

Sensitivity is better than 10 mV from 100 kc/s to 500 Mc/s, better
than 100 mV from dc to 100 kc/s . .. choice of narrow-band or wide-
band operation.
Type 1143-A Frequency Measuring Assembly, $3090, includes:
Type 1153-A 10-Mc Digital Frequency Meter,
Type 1133-A 500-Mc Frequency Converter,
time-base frequency multiplier, and all interconnecting cabies.

@ GENERAL RADIO COMPANY _

# WEST CONCORD, MASSACHUSETTS
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BOSTON NEW YORK, N. Y., 964-2722 CHICAGO PHILADELPHIA WASHINGTON, D.C.
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BREADBOARD

with this solid state operational amplifier

-

Use the DY-2460A as an active element of your newly designed circuits...
AMPLIFIER m SUMMER » HIGH IMPEDANCE ISOLATOR ® INTEGRATOR W INVERTER

Check out new design concepts and ideas in a hurry
with the DY-2460A DC Amplifier as a circuit element.
This wideband, solid state instrument is ready-made for
a wide variety of circuit applications which will save
you time and effort,

The low-cost DY-2460A is designed for general pur-
pose use. Amplitude and phase response are properly
controlled beyond unity gain to permit a variety of
feedback networks. A self-contained power supply in
each instrument provides highest isolation when operat-
ing a group of amplifiers at different potentials. A non-
synchronous photoconductive chopper eliminates all
effects of ac pickup.

Plug-in design of the 2440A increases its versatility, A
patch unit plug-in brings input, output, summing point
and feedback circuit to the front panel; other plug-ins

DY N 7TE C

A DIVISION OF HEWLETT-PACKARD COMPANY

provide switchable gains in steps from 1 through 1000,
vernier adjustment through 11,000, and a high-accuracy
plus-one configuration with greater than 10'% ohms
input resistance.

The 2460A will supply an output of == 10 v peak at
10 ma. Zero drift is less than Tuv per week, noise less
than 4 uv peak to peak.

Ask your Dymec/Hewlett-Packard field engineer for all
ihe details on how the DY-2460A can make your bread-
boarding easier.

Price: DY-2460A Amplifier, $445. DY-2461A-M1 Data
Systems Plug-in, $85; DY-2461A-M2 Bench-use Plug-in,
$125; DY-2461A-M3 Patch Unit Plug-in, $75; DY-2461A-
M4 Plus-one Gain Plug-in, $35.

Data subject to change without notice. Prices f.o.b. factory.

DEPT. E-6. 395 PAGE MILL ROAD, PALO ALTO, CALIF. e PHONE (415) 326-1755 TWX 415-492.9363
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General Purpose Counter—only $1075!

New compact, solid-state, 2 mc electronic counter

Here's the new Hewlett-Packard Model 3734A Counter—enly 8" wide
and 6" high—ideal for bench use, yet easily rack mounted (with
room for another modular hp instrument in a standard rack width).

Measure frequency—2 cps to 2 mc
Measure period and multiple period average
Measure frequency ratio and multiple ratio

Measure time interval
Make cumulative measurements

With five-digit in-line readout, the 3734A displays any
of these measurements in clear, easily read numerals.
High sensitivity and a. one-megohm input impedance assure
accurate measurement of signals as low as 100 mv rms.
The decimal is automatically positioned.

The internal time base is a stable 100 kc oscillator—an
external time base may be used if desired.

Display storage provides a continuous display of the
most recent measurement, changing only when the count
actually changes; a display control, adjustable 0.2 to 5
seconds, can be used to set the period of time between
the end of one count and the start of the next. A reset
disable function permits cumulative measurements.

Front-pane! pushbuttons provide convenient manual
control in time interval mode—for electrical operation
there are separate start-stop inputs on the rear panel.

The size of the counter and a tilt stand provided for
easy viewing make it ideal for bench use. At only 1215,
pounds, it is excellent for portable applications. Price: hp
3734A, $1075*.

Ask your Hewlett-Packard field engineer for a demon-
stration, or write for complete information to Hewlett-
Packard, Palo Alto, California 94304, Tel. (415) 326-7000;
Europe: 54 Route des Acacias, Geneva; Canada: 8270
Mayrand Street, Montreal.

Data subject to change without notice. *Price in U.S.A. f.0.b. Palo Alto,
California. For price in other countries, call your local hp sales office.

HEWLETT .hp; PACKARD

2 Circle 2 on reader service card

An extra measure of quality
12780
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Comparison of characteristics of four kinds of pots
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L. Thomas Peart, Beckman Instruments, Inc.

Designer's casebook
Detector circuit measures phase and amplitude;
Triangle generator adjusts output slopes and peaks

Special report: the unijunction transistor (cover)

New interest in the unijunction transistor
Device finds new applications from ball park
scoreboards to missiles

Jerome Eimbinder, Solid state editor

Now, new unijunction geometries

Two new types are compared with the older
bar structure and alloy junction

Lowell Clark, Motorola, Inc.

Unijunction device gets high marks for reliability
Study of life tests indicate failure rate of less
than 0.019 per thousand hours

T. Peter Sylvan, General Electric Co.

Quick-on-the-trigger design

Unijunction transistor simplifies design of a
variety of delfay, flasher and sensing circuits
Dwight V. Jones, General Electric Co.

Bioengineering: a new discipline

Life scientists turn to electronics in their quest
for more information about the body. Part | of a
two-part series

W.H. Ko and L.E. Slater, Case Institute of Technology
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Readers Comment

Patent fights

To the Editor:

The Common Market countries
are considering, but have not
adopted, the deferred examination
system for patents [Electronics,
May 3, p. 105].

As many of your readers know,
statistics based on samples are
worthless without information on
how the sample was chosen. Statis-
tics based upon a nonrandom sam-
ple are particularly dangerous and
very seldom can be used to predict
the properties of the group from
which the sample was chosen.
“Legal challenges on patent rulings
are already 60% to 70% success-
ful” is such a statistic.

The Patent Office is currently
issuing approximately 50,000 pat-
ents per year. A statistically insig-
nificant portion of these are ever
challenged in the courts. Such pat-
ents are chosen because of their
value to the litigants and because
validity or infringement is doubtful.
If attorneys were better predictors
of court decisions, the statistical
result would be that in patent liti-
gation, as in any other litigation,
plaintiffs and defendants would
each win half the time,

F. Eugene Davis 1V
Stamford, Conn.

Clean soldering

To the Editor:

In the article “Dip Soldering in
Miniature—a New Way to Assem-
ble Modules” [May 31, p. 94]. the
author has overlooked one impor-
tant point—cleanliness. The pri-
mary purpose of using a thoroughly
cleaned soldering iron tip, and feed-
ing fresh solder to the junction of
iron and work, is to prevent carry-
ing crystallized solder and sxides
to the work. The NASA Schaol for
Reliable Electrical Connections has
found that a large portion of stu-
dent work rejects are directly re-
lated to contamination from an
improperly cleaned soldering iron.

His proposal that enough solder
be placed on the iron tip to per-
form several operations is at vari-

ance with MSFC-PROC-158B, and

Electronics | June 14, 1965



Another Industry First!

NOW...THE NEWEST DUET" TRANSISTOR

IS A TWIN IN A FLAT PACK!

Sprague leads again with
two dual-emitter chopper
transistors in one flat-pack
case, with tight Vi match-
ing of both devices

CNECK THESE KEY PARAMETERS

Type No. | Vgo Veco | [Vo| A-B
3N112 30v 30V 20pV
3NI3 50y 50V 20pV

Standard T0-18 case Duet* Transistors. .. the broadest line of dual-emitter choppers

Type No, | BVxo Yo j Type No. | BVgo Yo l Type No. | BVgo Vo [ Type No. | BVegeo Yo !_
3N90 | 30V 50pv 3N94 |50V | 100V 3N110 | 30V 30pv 3N116 [ 12V | 200pv
3N91 | 30V | 100pv 3N95 |50V | 200uv 3N111 | 30V | 150y 3N117 | 20V 50 v
3N92 | 30V | 200pv 3N108 | 50V 30pv 3N114 |12V 50 pv 3N118 [ 20V | 100V
3N93 | 50V 50uv 3N109 | 50V | 150uv 3N115] 12V | 100uv 3N119 | 20V | 200y

KTRADEMARK

SPRAGUE COMPONENTS

For complete information, write to Technical
Literature Service, Sprague Electric Company,
35 Marshall Street, North Adams, Mass. 01248

TRANSISTORS

CAPACITORS

RESISTORS

INTEGRATED CIRCUITS
THIN-FILM MICROCIRCUITS

458-5128 R1

PULSE TRANSFORMERS
INTERFERENCE FILTERS
PULSE-FORMING NETWORKS
TOROIDAL INDUCTORS
ELECTRIC WAVE FILTERS

Electronics | June 14, 1965

CERAMIC-BASE PRINTED NETWORKS
PACKAGED COMPONENT ASSEMBLIES

BOBBIN and TAPE WOUND MAGNETIC CORES

SILICON RECTIFIER GATE CONTROLS
FUNCTIONAL DIGITAL CIRCUITS

SPRAGUE

THE MARK OF RELIABILITY

‘Sprague’ and ‘' (2)° are registered trsdemarks of the Sprague Electric Co,

Circle 5 on reader service card
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1.
2.

3.

How would I keep a capacitor charged
for up to 20 years?

Is it really possible to pack 150 volts/
cu. in. into a battery?

Where can I get a solid electrolyte bat-
tery whose mass and center of gravity
will not change with time or use?

. Can I find a battery which will endure

short circuits (for hours) and recover
to its original open circuit voltage
within seconds?

.Is it possible to obtain high voltage

batteries in almost any configuration?

. Where can I find a battery which will

behave like this . . .

*

T

-
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T
|
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!
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2 3 ] 9 0
TIME IN THOUSANDS OF HOURS
Single Cell Current Drain at 25 C 10 MQ2
Load, 0.11A Approximate Current Drain.

o
o
o

o

TERMINAL VOLTAGE

. . and which has a total available

charge of 1500 microampere-hours or

5

coulombs per cell?

The answers to these questions are:

1.

O Uu AW

Using Sprague Solid Electrolvte
Batteries.

. Yes indeed!
. Sprague Electric,

Yes.
Yes.

. Sprague Electric. For complete tech-

nical data, write for Engineering
Bulletin 11,101 to Technical Litera-
ture Service, Sprague Electric Co.,
35 Marshall Street, North Adans,
Massachusetts 01248

488.41%

THE MARK OF RELIABILITY

* and " (@’ are regi ot the Sprague Electric Co.,
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the current NPC-200-4, in several
respects:

= Oxidation of the solder referred
to above,

= Poor control over the amount
of solder applied to each individual
joint.

* Probable solder
icicles, on work,

= Probable excess flux on work,
because flux deposit is controlled
by operator.

= Excessive hardening of flux
due to extended time between
cleaning (PROCO0158B and NPC-
200-4 require cleaning each joint
immediately after soldering),

» Moving work, rather than iron,
which could, in some cases, cause
cold, or fractured, joints,

Proper use of various heat sink
devices, coupled with proper de-
sign in selection and placement
of components, and proper pro-
cedures in the soldering operation,
have eliminated, almost entirely,
heat damage. This so-called new
technique is not new, but rather an
old problem that the NASA Spe-
cifications for Reliability are at-
tempting to eliminate.

Joseph D. Perdue

points, or

NASA
Langley Research Center
Hampton, Va.

The author replies:

The hazards enumerated in Mr.
Perdue’s letter have not been any
harder to control when using the
technique described in my article
than when wusing conventional
soldering techniques. In either
case, proper operating training and
monitoring is needed to ensure re-
liable joints. To answer Mr. Per-
due’s specific points:

= Oxidation does not appear on
the iron before reapplication of
solder if the iron is temperature-
controlled at 600° F, and if not
more than three joints are made,
which takes only a few seconds.

= The technique results in good
control over the amount of solder
applied to the joint, when prop-
erly performed. The wetting and
flowing of the solder results from
meeting temperature, fluxing and
cleanliness conditions needed for
good soldering and are not depend-
ent on an operator’s judgment.

s Icicles do not occur when the
technique is properly followed.

» The amount of flux appears to

be more uniform than when using
rosin-cored solder, when the flux
is of the right viscosity. Also. the
flux is applied at the joint and there
is no excess on the outside of the
joint, as is the case with rosin-
cored solder.

= If required, the joints can be
prefluxed one at a time and the flux
can be cleaned immediately after
the solder is applied.

= The moving of the work is not
essential to the technique. Motion
can also result from the use of a
hand-held iron. Both technigues
depend on a mechanical bond be-
tween the parts to ensure against
relative movement during sclder
solidification.

= Heat sinks are effective only
it there is a significant length of
lead between the component body
and the joint, and a temperature
drop can occur along the lead. In
designs where space is at a pre-
mium and where it isn’t practical
to apply a heat sink away from the
joint, the heat sink cools the joint
and actually acts as a heat reser-
voir, prolonging the amount of
time the heat must be applied to
the joint.

To sum up, reliable joints can
be made with either technigue.
The one described has the advan-
tage of improving the reliahility
of the components soldered. How
important this advantage is de-
pends on how susceptible the com-
ponents are to thermal damage.

H.M. Isaacson
General Electric Co.
Utica, N.Y.

Park Gate’s products

To the Editor:

In the editing of my article, “Com-
puter trio runs the works at big
British steel mill” [Jan. 25, p 80],
some unfortunate confusion was
introduced.

The diagrams on pages 82 and 83
suggest that Park Gate Iron and
Steel Co. produces beams, plate
and tinplate. Actually, the com-
pany’s main products are billets,
bars, narrow strip and sections. In
addition, some steel industry jar-
gon was oversimplified, and T did
not have the opportunity to cor-
rect these terms before they ap-
peared in print.

J. T. Jones
English Electric, Ltd.
Stafford, England
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Model UYO1

= o

Model WYO1
ACTUAL SIZE®

#|n this size both are offered in 38 models of various capacitance values from 0.5 to 62 pf.

Now JFD Uniceram’ High Q Fixed Capacitors
COME TWO WAYS

Uniceram High Q ceramic fixed capacitors offer a unique combination of

small size, exceptional stability and a guaranteed minimum Q of 5000. .. Some typical
with up to ten times more capacitance per unit volume than competitive . . .
units . . . up to .2 mfd/in3. Uniceram applications

105 glass encapsulated models, with capacitance values from 0.5 to
3000 pf, provide the ultimate in High Q, reliability and stability. All models
meet or exceed requirements of MIL-C-11272B.

Uniceram High Q capacitors are also available as unencapsulated
wafers with metalized edges. 88 low-cost units, with capacitance values
from 0.5 to 3000 pf, offer the same outstanding electrical properties.
These wafers are ideally suited for hybrid integrated circuits, can be
soldered directly to printed circuit boards or used as discrete components.

A High K series of Uniceram ceramic fixed capacitors with up to 1 mfd

IF strips e Crystal master oscillators
e Padder capacitors e Critical RC
timing networks e Temperature stabi-
lizing devices ® Radio frequency filters
e Critical timing delay lines ® Fixed
tuned resonant circuits e Suitable as
cordwood between printed circuit
boards e All types of communication

. 1 : . circuits
capacitance per unit volume is also available, These glass encapsulated
units meet or exceed requirements of MIL-C-11015C. Volumetric effi-
ciency ... up to 48 mfd/in3. WRITE FOR CATALOG UNM 65-2

JFD-117

ELECTRONICS| 20

p:
JFD ELECTRONICS CORPORATION, 15th Ave. at 62nd St., Brooklyn, N. Y. 11219
JFD NORTHEASTERN, Ruth Drive, P. 0. Box 228, Marlboro, Mass. 07152
JFD NEW YORK-NORTHERN, Damiano Pl,, P. 0. Box 96, New Hartford, N. Y. 13503
JFD MID-ATLANTIC-MARYLAND, P. O. Box 7676, Baltimore, Md. 21207
JFD MIDWESTERN, 6330 W. Hermione St., Chicago, !ll. 60646
JFD MIDWESTERN-OHIO, P. O. Box 8086, Cincinnati, Ohio 45208
JFD WESTERN, 9 Morlan Place, Arcadia, California 91006
JFD ISRAEL LTD,, Industrial Area B, Bldg. 23, Azor, Israel
DUCON CONDENSER PTY,, LTD,, Christina Road, Villawocod, N.S.W_, Australia
THE *’ AMERICA XNOWS BEST! MURATA MANUFACTURING CO., LTD., Nagacka Otokuni, Kyoto, Japan
STANDARD TELEPHONE & CABLES LTD,, Footscray, Sidcup, Kent, England
- JFD ELECTRONICS, EUROPE S A, 7 Rue de Rocroy, Paris, 10, France

JFD MID-ATLANTIC, P. O. Box 5055, Philadelphia, Pa. 19111
Variable Trimmer Piston Capacitors m Metalized Inductors m LC Tuners W Ceramic Fixed and Variable Capacitors @ Fixed and Variable Distributed and Lumped Constant Delay Lines
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CONTROL
GRID

SCREEN
GRID
i

Pentode
Pattern

for
Performance

VANE SUPPRESSOR W

GRID

To prevent electrons from returning to the screen
region of a transmitting tube,Penta’s exclusive,
patented vane-type suppressor grid does the
trick. Plate current is practically independent of
plate voltage. Kinks and wiggles are absent.
Plate voltage can swing well below screen
voltage without appreciable loss of current. The
result is outstanding linearity, efficiency,
stability. For example, Penta’s PL-8295A—the
ceramic version of the famous PL-8295/172—
delivers 1000 watts of Class AB; useful output at
only 2000 plate volts . . . more than 1500 watts

at maximum Class AB, ratings. Penta tubes with
vane-type suppressor grids were introduced in
1955 and their use in high-quality linear
amplifiers is growing daily. Enjoy the advantages
of this years-ahead design by specifying the
PL-177A, PL-175A, PL-8295/172, or PL-8295A,
for 100-watt to 1.5-kilowatt power output
applications. Write for data sheets and Penta’s
fatest Summary Catalog, which describes all
Penta products, with prices. The Penta
Laboratories, Inc., a Subsidiary of

Raytheon Company, 312
North Nopal Street, Santa
Barbara, California 93012.

Circle 8 on reader service card

People

Francis J. Sullivan, who has been
putting his technical and adminis-
trative talents to use as acting di-
rector of the

National Aero- h
nautics and ;
Space Adminis- :
tration’s elec- 1S'
tronics and con-

trol division

since last fall,

now has the title .'

to go with the

job.

As director of the rapidly ex-
panding division, Sullivan has re-
sponsibility for planning and co-
ordinating the electronics research
carried on by the various NASA
centers, including the new Elec-
tronics Research Center at Cam-
bridge, Mass.

The division is spending some
$25 million this year, but this figure
will increase to $34 million in 1966
and to about $65 million anmually
in the next three or four years.

Sullivan sees a need to establish
more in-house competence, “so that
we can properly direct research we
are funding in industry.” Currently,
NASA’s staff of engineers is tied
closely to existing projects that are
bound by schedules.

“It means they have to make
good with available equipment,”
Sullivan complains. His goal is to
remove these schedules so that the
staff can have more time for re-
scarch unrelated to going pro-
grams. The areas he would like to
sce investigated further are space
optics and laser application and
technology.

Sullivan, 43, took over as acting
head of the division when Albert
J. Kelley left to become director of
the research center at Cambridge.

Sullivan has been with NASA
since 1962. Before joining the space
agency, he was a Navy aviatar and
test pilot. He has a bachelor of
science degree from the Massachu-
setts Institute of Technology and
has done graduate work in elec-
tronics at the University of Penn-
sylvania and the University of
Maryland. After leaving the Navy,
he joined the Naval Air Develop-
ment Center at Johnsville, Pa., and
worked on the Navy’s Eagle missile
system, which was later scrapped.

Electronics | June 14, 1965



High Energy Physics
and Machlett
High Power Electron Tubes
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High energy physics, as represented
by this “hydrogen bubble chamber”
photo and Machlett’s high power
electron tubes, have had a'long

® asscciation in the nation’s foremost
Particle Accelerators—helping to accelerate:
protons from the early cyclotron
(22 million electron volts) to the modern
synchrotron (33 billion electron volts).
Reasons for this long association lie in the
performance reliability of Machlett tubes,
and reflect continued confidence in the
capability of the Machlett arganization.
Whether you require high power/high
voltage triodes or tetrodes, UHF planar
triodes, X-ray tubes, vidicons, or you need
assistance in research or design develop-
ment, write: The Machlett Laboratories, inc.,
Springdale, Conn. 06879. An Affiliate of

Raytheon Company.

ELECTRON TUBE SPECIALIST
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see &4 response

traces on single-
trace scope

measurement by comparison
up to 1,200 mc

NEW

JERROLD
SOLID-STATE

3-POSITION
COAXIAL SWITCHER

Model TC-3 $29500

Turn any single-trace oscilloscope
into a 4-trace scope; insert two refer-
ence traces automatically in addition
to test trace and baseline. These
references have advantage of per-
manent relative accuracy over
scribed or painted lines.

Results are repeatable, as accurate
as your reference attenuators. Gen-
erator and scope drift do not affect
accuracy of measurements. Fre-
quency from dc to 1,200 mc extends
usefulness of comparison technique
well into the UHF band. The TC-3
Coaxial Switcher can save you thou-
sands of dollars in speed and accu-
racy. Write for literature.

JERROLD

ELECTRONICS

Industrial Products Division,
Philadelphia, Pa. 19132

In Canada: Jerrold Electronics,
60 Wingold Ave., Toronto 19, Ont.
Export: Rocke International,
13£.40th St._New York, N.Y. 10016

SWEEP GENERATORS ¢ AMPLIFIERS
PRECISION ATTENUATORS « COMPARATORS
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Meetings

Broadcast and TV Receivers
Conference, G-BTR/IEEE; O'Hare Inn,
Des Plaines, lll., June 14-15.

Midwest Symposium on Circuit Theory,
G-CT/IEEE; Colorado State University,
Ft. Collins, Colo., June 14-15.

Ocean Science and Ocean Engineering
National Conference/Exposition, ASLO,
MTS; Washington Hilton Hotel,
Washington, June 14-17,

Simulation, A Management Tool, AMA;
AMA Headquarters, N.Y.C., June 16-18.

National Navigational Meeting, Institute
of Navigation; Edgewater Inn Marina
Hotel, Long Beach, Calif., June 21-23.

Solid State Device Research Conference.
IEEE; Princeton Univ., Princeton, N.J.,
June 21-23.

Aerospace Technical Conference and
Exhibit, PTGAS/IEEE; Shamrock-Hilton
Hotel, Houston, Tex., June 21-24.

Aerospace Technical Conference and
Exhibit, PTGAS/IEEE; Shamrock-Hilton
Hotel, Houston, June 21-24.

Joint Automatic Control Conference,
ASME, IEEE, ISA, AIAA, AICE;
Rensselaer Polytechnic Institute, Troy,
N.Y., June 22-25.

Electronic Standards Committee F-1
Meeting, ASTM; Randolph House,
Syracuse, N.Y., June 23-24.

Fluid Mechanics & Heat Transfer
Symposium, USAF, Lockheed Co.;
Lockheed Research Labs, Palo Alto,
Calif., June 24-25,

Summer Power Meeting, G-P/IEEE;
Detroit, Mich., June 27-July 2.

International Colloquium on
Applications of Mathematics in the
Engineering Sciences, Institut f.
Mathematik; Hocschule fur
Architektur und Bauwessen, Germany,
June 27-July 4.

Electromagnetic Compatibility National
Symposium, G-EMC/IEEE; Waldorf-
Astoria Hotel, New York, June 28-30.

Physics of Quantum Electronics
Conference, ONR; San Juan, Puerto
Rico, June 28-30.

International Data Processing
Conference and Business Exposition,
DPMA; Benjamin Franklin Hotel and
Convention Hall, Philadelphia, June 29-
July 2.

Microwave Applications of
Semiconductors Meeting, IERE-IEE;

University College, London, June 30-
July 2,

Biomedical Engineering Symposium,
IEEE, US Naval Hosp.; San Diego, Calif,
July 6-8.

Technical Communications Conference
CSU; Colorado State Univ. Campus,
Fort Collins, Col., July 6-10.

Nuclear and Space Radiation Effects
Conference, G-NS; Univ. of Michigan,
Ann Arbor, Mich., July 12-15.

Chemistry and Metallurgy of
Semiconductors, Gordon Research
Conferences, Univ. of Rhode Island;
Proctor Academy, Andover, New
Hampshire, July 12-16.

Educational Technology Conferenrce,
American Management Association;
Americana Hotel, N.Y.C., July 12-16.

Nuclear & Space Radiation Effects
Annual Conference, G-NS/IEEE;
University of Michigan, Ann Arbor,
Mich., July 12-16.

Flight Control Conference and
Engineering Display, SAE; International
Hotel, Los Angeles, July 13-15.

Instrumentation Science Research
Conference, ISA; William Smith College,
Geneva, N. Y., Aug. 2-6.

American Astronautical Society National
Meeting, AAS; Sheraton-Palace Hotel,
San Francisco, Aug. 18-20.

Call for papers

Vehicular Communications Confer-
ence, Vehicular Communications
Group of the IEEE; Sheraton Park
Hotel, Washington, Dec. 2-3. July
15 is deadline to submit 300 word
abstract to W. F. Biggerstaff, Pa-
pers Committee Chairman, USFS
Electronics Center, ARC, Belts-
ville, Maryland.

Ultrasonics Symposium, Group on
Sonics and Ultrasonics of the
IEEE; Hotel Sheraton, Boston,
Dece. 1-3. Sept. 1 is deadline for
submitting 100 word abstract and
completed paper to J. H. Rowen,
Chairman of the Technical Pro-
gram Committee, Bell Telephone
Laboratories, Murray Hill, New
Jersey 07971,
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Introducing Item #6 in the Fluke '65 Pacesetter Line.

It’s a tough little “Luigi Meter” or our new

solid state 841 Electronic Galvanometer by

any other name. Virtually indestructible,

the 841 meets mil-spec environmental parameters.
Takes million-to-one overload without damage.
Sensitivity 1s 2 na per scale division. Never

needs external damping. Recorder output.

Works in any position.

Fluke electronic galvanometers are available in the 841 A&B for laboratory use or the 840 A&B for OEM

requirements. “A’” models have a power sensitivity of 8 x 107 watt per division. Input resistance is 180 ohms on
three ranges of =30 na, =300 na, and +3 na. “B” models differ in these
respects: sensitivity, 5 x 10 amp/scale div.; 4.5 x 10 * watt/scale

div. power sensitivity; input resistance 18 ohms; *+100 na, *1 na,
and *10 na current ranges. The 841 A or B is priced at $220 including F L. l K E
case and batteries. The 840 A or B costs $175 plus $20 for the case
and $5 for the batteries. A rechargeable battery pack and case

costs $100. AC line power pack costs $25.
FLUXE - Box 7428, Seattle, Washington 98133 « Phone (206) 776-1171 « TWX: (910) 449-2850

INPUT

! ; ;
LO-HN FLUKE MFG CO., INC ELECTRONIC GALVA:OMETE

: MQ(]el 341 in foreground with Model 840 at the rear.



AMPHENDL

The Amphenol Cable Division of
Amphenol-Borg Electronics Cor-
poration today reports the
Hewlett-Packard Time Domain
Reflectometer an essential part
of its thorough quality-control
and trouble-shooting facilities.
Design, production and quality-
control engineers at Amphenol
use the TDR technique in three
vital areas:

1. Testing coax and muiti-
conductor cables and cable
assemblies to insure low
VSWI;

2. Matching the electrical
length of cables;

3. Quality inspecting the junc-
tion of the cable and con-
nector in a cable assembly.

The time saved is money
saved, plus delivery of a better
Ampheno! product.

Because designing high-reli-
ability multi-conducter cable as-
semblies requires extensive
testing, a simple and accurate
method of locating discontinu-

ities which cause high vswr is
essential. Tests are speeded
with the hp 1415A plug-in be-
cause the location and ampli-
tude of discontinuities are seen
directly. And customers are
assured of a more reliable cable
because every point in the cable
is checked.

To insure that cables will per-
form under the most severe

WHAT HP
TIME DOMAIN

' REFLECTOMETRY

DOES FOR
AMPHENOL,
[T CAN DO FOR YOU

circumstances, high voltage
breakdown tests are conducted
on sample cables. Using the hp
140A scope and 1415A TDR
Plug-in, Amphenol can locate a
point of cable failure quickly.
Without the hp equipment, it
would be necessary to cut the
cable into pieces until the exact
location of the breakdown point
is found. By measuring ratios of
trace length and cable length to
the breakdown point, it is easy
to find the approximate location
of the trouble; then, by flexing
the cable along that area and
viewing the scope trace, the
exact breakdown point is
located.

The 1415A in the 140A Scope
is an integrated broadband sys-
tem for testing cables, trans-
mission lines, striplines, con-
nectors and other breadband
devices. It is essentially a
“closed-loop radar,” the 1415A
consisting of a fast-rise pulse
generator, a single-channel
sampler and a time base gener-

12
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“I couldn’t possibly say in
dollars and cents how
much time and money this
Hewlett- Packard equipment
has saved Amphenol.
Before its purchase we
were limited to the old-
fashioned, expensive and
imperfect slotted-line
techniques which, at
eleva'ed frequencies, were
little better than a guess.
There’s no standard for
compuarison between these
techniques and Hewlett-
Packard’s Time Domain
Reflectometry.”’— Clay
Marohnic, Senior Engineer,
Amphenol Cable.

Amphenol engineer establishes the
length of an Amphenol cabie assem-
bly while viewing its exact electrical
characteristics directly on a Hewlett-
Packard 140A Oscilloscope with the
unique 1415A Time Domain Reflec-

tometer Plug-in.

ator. A voltage step from the
pulse generator is fed into the
test system and the reflections
observed. Reflections occur
each time the step encounters
an impedance mismatch (i.e.,
discontinuity), and the reflec-
tions are added to the incident
wave and displayed on the crt of
the 140A. Displays provide both
qualitative and quantitative
data; they distinguish between
resistive, capacitive and induc-
tive discontinuities and provide
a resolution between two discoan-
tinuities of less than 1 inch.

High-resolution electrical
cable length measurementis an-
other important application of
TDR at Amphenol, since the firm
produces matched coax cables
for radar arrays requiring meas-
urement to an accuracy of +0.5
in. per 1000 ft. and +0.25 in.
per 600 ft. With the 1415A the
electrical length of the cable
under test is compared with a
“standard cable” and the length
cut to match,

hp 1415A TDR Plug-in with 140A

A third use of the hp TDR
helps Amphenol engineers eval-
uate the precision of cable-to-
connector mating. Here, the
unique advantage of being able
to view the “panorama” of a
cable assembly’'s electrical
length makes it possible for Am-
phenol to pinpoint discontinu-
ities with extreme precision.
Even effects of tension and pres-
sure on the mating shield and
inner conductor pin of a coax
connector can be observed di-
rectly. The TDR technique has
enabled Amphenol to develop
cable assemblies with extremely
predictable vswr characteristics.

The hp 140A/1415A combi-
nation helps Amphenol deliver a
better product to its customers,
at the same time saving both
time and money in test and
quality assurance. Consider this
new technique for your own ap-
plication—and discuss it with
your Hewlett-Packard field
engineer.

Rise time for the 1415A sys-
tem is less than 150 psec, lets
you separate, on the scope crt,
discontinuities as close as 1
inch. Vertical sensitivity is cali-
brated directly in reflection co-
efficient. The maximum cali-
brated sensitivity is 0.005/cm,
which corresponds to an swr of
1.01. Horizontal calibration pro-
vides easy measurement of
airline cables to 300 meters
(985 feet) or polyethylene to
200 meters. The fastest sweep
speed lets you equate 1 cm on
the scope with 1 cm of actual
polyethylene line, with a cali-

brated delay to let you look at
every section of a line when
magnified.

The hp 1415A Time Domain
Reflectometer Plug-in costs
$1050, while the 140A Main
Frame, with its parallax-free 10
cm x 10 em crt, 7.5 kv acceler-
ating potential for bright pic-
ture,unique dual plug-in system,
offers you today’s most versatile
scope and costs only $575.

Other plug-ins available for the 1404 :

1400A Difterential Amplifier,
100 uv/cm at 400 ke, $210

1401A Dual-Trace Amplifier,
1 mv/cm at 450 ke, $375

1402A Dual-Trace Amplifier,
5 mv/cm at 20 mc, signal de-
lay, $550

1403A AC Guarded Differ-
ential Amplifier, 10 uv/cm at
200 kc, $475

1405A Dual-Trace Amplifier,
5 mv/cm at 5 mc, $325

1420A Time Base, sweeps to
50 nsec/cm, $325

1421A Time Base and Delay
Generator, sweeps to 20 nsec/
cm, $625

More to come!

Write your nearby hp field engi-
neer for complete information and a
TDR slide rule. Or obtain complete
details from Hewlett-Packard, Palo
Alto, California 94304, Tel. (415)
326-7000; Europe: 54 Route des
Acacias, Geneva; Canada: 8270 May-
rand Street, Montreal.

Data subject to change without notice.
Prices f.0.b. factory.

HEWLETT @ PACKARD

An extra measure of quality

12508
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WE KEEP AN EYE ON EVERY SCOPE WE SELL...

because at Fairchild, service is just as important as the sale. After we Speaking of M-T-B-F, ask for Reli-
deliver an oscilloscope, we also provide the industry’s most extensive  ability Study No. 3. See why Fairchild
network of Service Centers and Field Engineering offices. 60 loca- scopes cut downtime and mainte-
tions across the U.S. and 19 abroad are staffed by Fairchild trained nance cost, give you maximum
technicians and professional engineers whose sole purpose is to keep  precision and versatility. Fairchild
an eye on your equipment, They are always ready to provide expert lnstrumentation, Clifton, N. J.
service and help you with your application and mainte- 2
nance requirements. While service is always available,

it is seldom required. For example, the predicted relia- FAI R c H I I_D

bility of Fairchild’s 765H Series is 6,200 hours M-T-B-F,
and many of our oscilloscopes have operated 15,000 I N STRUME NTATI DN

. . A DIVISION OF FAIRCHILD CAMERA
hours without a single parts replacement. AND INSTRUMENT CORPORATION

*Technological Obsolescence
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Editorial

Plain talk

Engineers who used to spend their working
hours adding to the technology are now waging
a frustrating struggle. They are applving knowl-
edge gained in military and space projeets to
areas that have never before enjoved the benefits
of electronic techniques or equipment. And they
are finding that a good technical solution is not
enough in such new arcas—that economic, po-
litical and even sociological considerations can
sometimes torpedo a good technical proposal.

In this environment what’s needed desperately
is an articulate engineer who can put into plain
langnage the advantages of clectronic equipment
and how it works. Too many cngineers stick to
the jargon of their electronic specialties, leaving
those unfamiliar with clectronic equipment to
flounder in ignorance.

The opportunitics are real. For example, an
article on page 111 describes a whole new disci-
pline, the application of electronics to biology,
which could be a ground-floor opportunity for
engineers with backgrounds in telemetry and
integrated circuits. But those who would partici-
pate must be ready to communicate with biolo-
gists—and that means no clectronies jargon.

Still another promising field is the application
of electronics to the education process. The pres-
sure is on in every comnumity for better schools
and more efficient use of teachers. School popu-
lations are mushrooming, and the civil rights
movement has added to the demands on many
school systems. In California recently, the state
legislature passed a law requiring all schools to
teach Spanish in the sixth, seventh and cighth
grades. But there is a serious obstacle: the
schools will need 3,000 teachers of Spanish, and
the entire state now has only 300. Electronic

cquipment—closed circuit television, audio and
video tape recorders, or electronic teaching ma-
chines—might be the only economic solution.

But reaching educators, school boards and
teachers who have flimsy electronics back-
grounds is trying work. It takes patient explana-
tion that emphasizes what the equipment can do
for the educational system, not how fancy or how
simple the design is, or how neatly the device is
packaged.

I'urther, educators tend to be very conserva-
tive in considering new devices for the class-
room. A demonstration is the worst place in the
world for a malfunction; no matter how attrac-
tive the mean time-between-failures rate may be,
an edncator will never forget that the machine
broke down while he was watching it, and he’ll
never understand what caused the failure.

One electronics company suftered an experi-
ence like that recently in a related field. Cubic
Corp., the San Diego-based company best known
for its missile tracking systems, has acquired
and improved an electronic vote-counting ma-
chine. Just as orders started coming in last
month, a California legislator introduced a bill
to ban the machines, and orders went into limbo
instantly. Then, while Cubic was showing state
officials how reliable and effective the machine
really was, it sullered onc well-publicized break-
down in the Secretary of State’s office. Now
Cubic has an uphill fight to convince the officials
that the machine is truly reliable. It’s a job that
falls mainly on engincers, not salesmen.

In Washington, administrators ol the antipov-
erty program, which already feels the sting of
congressional charges of inefficiency and waste,
want to apply the techniques of acrospace sys-
tems engineering to run their social programs.
For the engincer who has specialized in data
handling, processing and communication, an
opportunity is on hand. But he’ll have to work
with social workers, political scientists and econ-
onists who do not understand Boolean algebra,
Shannon information theory, magnetic tape pack-
ing densities or integrated circuits.

Never has the opportunity been brighter for
electronics engineers to spread their technology
into new arcas. But to cash in, the engincer will
have to become articulate in terms that special-
ists in other fields can understand.
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A great motor... b CHOMEREL
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Small: .75" diam x 1.241" length
T/J: 90,000 rad/sec?

Loox £t these parameters in a ‘*synchro size'’ size 8 Output 3V/1000 rpm
ful" drag cup motor rate tachometer. ' 3
We chose a Clifton motor with good torque (.275 in- Nulls: .015V max
oz;, lcw power consumption (3 watts/phase) and high POWGI’ consump <3W/Dh388

acceleration (120,000 rad/sec?), and added a tachom-

eter wth exceptionally high output for length. Com- |
bining them produced a tachometer with the lowest ' . o
inertia in the industry for the size, output and torque.

One further ingredient was added. This component
(and our whole, new line of servo motors and tachom-
eters) is produced by a quality-minded company Clifton Precision Products, Division of Litton Industries,
deeply experienced in the design and manufacture of Clifton Heights, Pa., Colorado Springs, Colo.

Crf(? CLIFTON =iciicrs [H
DIVISION OF LITTON INDUSTRIES
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rotating components. Look to CLIFTON for leadership
in the servo motor and tachometer field.




Early Bird
spreads its wings

Honeywell steps up
changeover to IC’s

Sony introducing
video tape recorder

Cabinet unit asks
more cash for SST

Electronics Newsletter

June 14, 1965

Early Bird, the Communications Satellite Corp.’s first project, is proving
as useful in transmitting messages and data as it has been in carrying
television programs. Last week, the International Business Machines
Corp. sent specifications and diagrams of a new model in the System/360
computer line from Poughkeepsie, N.Y., to a plant in Essonnes, France.

This week, too, the Western Union Telegraph Co. exchanged messages
with England, France and Germany via the satellite instead of cable
circuits, trying its full line of services: high-speed data and alternate
voice/data channels at speeds up to 2,500 words a minute; telex service
(two-way telegraph service with direct dialing to overseas correspond-
ents) and private leased wire service at speeds from 1615 to 100 words
a minute.

Meanwhile, the scramble is on to lease circuits on the communication
line, which is now slated to go into regular commercial operation on June
27, instead of the earlier date of June 8 that Comsat wanted. The Ameri-
can Telephone & Telegraph Co. has applied to the Federal Communica-
tions Commission for 100 channels, the International Telephone & Tele-
graph Co. 41 channels and RCA Communications, Inc., a subsidiary of
the Radio Corp. of America, 30 channels.

The government, too, through the Defense Communications Agency,
is showing a strong interest in renting a few channels. Within the next
couple of weeks, the agency will be running a five-day test on data trans-
mission, linking Early Bird into DCA’s present communications network.

Honeywell, Inc., in its drive to apply integrated circuits to its electronic
designs, is establishing a solid state center at Minneapolis. The company
believes that if all its integrated-circuit specialists are in one center, it
can hasten conversion of equipment to integrated circuits.

Within eight weeks, the Sony Corp. of America will offer a combination
home video tape recorder and nine-inch receiver for $995. The Sony
Videocorder is the first helical-scan recorder designed especially for home
use. Other attempts at home recorders have used linear-recording
methods, where the tape must be pulled over the head at speeds of about
120 inches per second; single reels record for only 10 minutes. The Sony
recorder, however, has a tape speed of only 7%2 ips with a one hour
recording time on a seven-inch reel of half-inch tape. A video camera
accessory is also available for “live” recording for $350 extra.

President Johnson is expected to ask Congress within the next few days
for $150 million to cover continued development of the supersonic trans-
port (SST) for the fiscal year starting July 1.

A recommendation that the money be allocated came from the Cabinet-
level committee headed by Defense Secretary Robert S. McNamara.
Under the development program, the Lockheed Aircraft Corp. and the
Boeing Co. are competing for the airframe contract and the General
Electric Co. and the Pratt & Whitney division of the United Aircraft
Corp. are seeking the engine order.
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AF seeks tactical
radar centers

Military company
enters stereo field

Motorola to offer
tv transistor line

FCC wants more
small tv stations

Food irradiation:
$15 million by '80

18

Electronics Newsletter

Requests for technical proposals will go out to industry in about six weeks
for the largest procurement to date in the $100-million program to bolster
the tactical air control system [Electronics, Oct. 5, 1964, p. 114]. The Air
Force Electronics Systems division at Hanscom Field, Mass., will buy
six combat reporting centers and 12 combat reporting posts to provide
radar surveillance and control functions.

The division also plans to buy tactical air control centers and other
data processing and display equipment for control of air support in brush-
fire wars. The procurement is part of the 407L program to buy trans-
portable electronic systems for tactical warfare.

The Rome Air Development Center is testing search radars that a few
men can assemble and dismantle quickly and haul into remote areas
without trucks. The radar would be used to watch for supplies and men
being parachuted into an area by the enemy, as well as for aircraft.

Non-Linear Systems, Inc., a company whose previous output has been
digital voltmeters and other instrumentation gear, has applied its
military-aerospace technology to a stereo receiver for the consumer
market. The receiver is Non-Linear’s first product outside the aerospace
or military area; the move was seen as a way to buck up the company’s
sales, which sagged last year.

The solid state receiver is built on an aluminum chassis; to keep the
system cool and make maintenance easy, each subassembly is mounted
on separate fs-inch thick glass fiber circuit boards—a technique never
before used in the consumer market. When introduced in August, the
receiver’s price will be about $700.

Jukebox manufacturers are expressing an interest because malfunc-
tioning subassemblies can be replaced quickly, reducing down time.

Motorola, Inc., will announce this week a complete line of semiconductor
devices for television receivers, For the first time, a designer will be able
to buy any solid state device required for a line-operated television re-
ceiver from a single supplier. The only exception is a high-voltage recti-
fier. Most of the transistors are silicon, housed in plastic packages.

The company also is bringing out a line of variable threshold logic in-
tegrated circuits for use in noisy environments—such as industrial control
equipment. The power supply required to operate the devices can be
varied from low levels up to 10 volts, depending upon the amount of noise
immunity required.

The Federal Communications Commission wants to increase the number
of small television stations in sparsely populated areas. Under an FCC
proposal, ultrahigh frequency channels 70 to 83 would be reserved for
stations of 10 kilowatts or less, with antennas no higher than 300 feet.

The food-irradiation field is expected to grow into a $15-million annual
market for the electronics industry by 1980, the Commerce Department
says. The technique is used to preserve food. Equipment that will be
sought, says the department, will be electron accelerators and monitoring
and control instrumentation.

Electronics | June 14, 1965



Look to EW for fast service on
these new small-signal Tl semiconductors

Now — cohplementary.transistors
in flat package

A new dual silicon transistor offers
complementary NPN and PNP active

elements in a single flat package. The

new device, known as the 2N3838,

is now carried in stock. It makes
possible smaller high-reliability cir-
cuitry including complementary flip-
flops and complementary amplifiers.

This new device is one of a rapidly-
expanding line of “compatible com-
ponents” — especially designed to be
electrically and mechanically com-
patible with integrated circuits*. Ask
us for a file of compatible compo-
nent data sheets in a miniature form.
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N-channel FET’s provide low-noise amplification beyond 200 mc¢

You can improve RF amplifier per-
formance by using new TI N-chan-
nel field-effect transistors. Two
2N3822’s, used in the 200 mc cas-
code amplifier shown above, gave
12 db gain and only 2.5 db noise
at 200 mc. Cross-modulation was
less than one percent when a 1000
uv, 200 mc signal and a 200,000 uv,
150 mc signal were combined.
The new series, numbered 2N3821,

22 and 24, offers y¢s as high as 3000
min at 100 mc. Noise figure is typi-
cally 3 db at 10 cps. Gate leakage
current is typically 10 pa, and maxi-
mum input capacitance is less than
6 pf. Other advantages include zero
offset voltage (in chopper applica-
tions) and high input impedance.
We have just received a shipment
of these new devices and can offer
immediate delivery. Call us.

T1 cannot assume any responsibility for any circuits shown
or rerresent that they are free from patent infringement.
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Phone PA 3-1441

MIAMI, FLORIDA
Phone OX 6-1620 Phone HU 3-5200

New solid-state light source combines

small size and high reliability

The new TIXLO1 planar gallium arsenide
light emitter gives users of silicon light
sensors high efficiency, long life and free-
dom from the catastrophic failures charac-
teristic of incandescent lamps.

As shown above, the TIXLOl measures
only 1/16-inch diameter by 1/10-inch
high. Emitters may be mounted directly
in [/16-inch printed circuit boards, sim-
plifying assembly.

We have added these new devices to our
stock, ready for immediate delivery. Call us.

Get your new Tl Communications
Handbook from EW

We have a new shipment of the latest com-

munications handbook available —a set of
two 6- by 9-inch paperback volumes that
total 366 pages and contain 417 illustrations.
Special price for the set is only $3.50.

Order from us and get immediate delivery.
*Patented by TI

“SERVING THE ENTIRE SOUTHEASTERN U.S.”

ELEGTRONIG WHOLESALERS INGC.

SALES OFFICES

BALTIMORE, MARYLAND MELBOURNE, FLORIDA
Phone WI 5-3400

WINSTON-SALEM, N.C.
Phone PA 5.8711

WASHINGTON, D.C.
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NEW
PARALLEL
DIGITAL

[ )

——

AR T

MINCOM'S PD-1000 PARALLEL PCM RECORDER

The cards are stacked in this newest
Mincom system for telemetry’s simplest,
most advanced and most reliable digital
data recording and playback. Standard
packing rate of 1000 bpi, of course—plus
new and compact solid-state advantages
like the signal electronics pull-out hous-
ing illustrated above. Approximately sev-
enty-three PCs of sixteen different types,
according to your requirements, are

instantly front-accessible. Twelve PCM
NRZ| channels on one-inch tape with two
NRZ time-code tracks, one audio track,
and one clock pulse track, plus optional
modifications. One read-head adjustment
aligns all sixteen channels on the monitor
scope, eliminating individual track adjust-
ment. Seven push-button speeds, from
1% to 120 ips. Write today for details
and complete specifications.

Mincom Division 3“%

300 South Lewis Road, Camarillo, California

20 Circle 20 on reader service card
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EVERYONE

KNOWS A DEGENT
TRIMMER GOSIS
MORE THAN A BUCK

[ EVERYONE
BUT HELIPOT)

Here’s a great new trimmer, the
Model 62 Helitrim®, with a foxy
combination of fine performance
and low price. Only 0.250 inches in
diameter and 0.250 inches high,

it’s one of the world’s two smallest

. ‘;’! trimmers (both are from Helipot)!
e m Power rating is 14 watt at 70°C.
et ik It’s packaged in a sealed metal
e # housing. And it has a Cermet
iy element, which means essentially

infinite resolution at resistance
values from 10 ohms to 1 megohm,

Cunningly priced below a dollar in
large quantity, single units start at
$1.75. Delivery details and other
data are available from your local

e 4 Q%) Helipot® sales rep.

2 h : - \\ p
W b € = INSTRUMENTS, INC,
gi ' HELIPOT DIVISION

FULLERTON, CALIFORNIA © 92634

. INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND;
| ol MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, FRANCE;
i TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA.
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Compact, long-life
industrial controls

—

.

Type J Relay for
wired assembly

Type LB Ralay
for PCB mounting

.‘j -
.=
.

Type JDP Relay with mating
socket for plug-in mounting

Type LBP with mating
socket for plug-in mounting

for printed circuits, plug-in or wired assemblies!
B

Compact CLARE telephone type relays offer versatility of performance and
flexibility of installation that meet the requirements of the widest variety

of control designs.
[ ]

Their stable operation and adjustment, together with consistently reliable
performance, make them ideal components for applications where inches
and ounces count. They have the same sturdy construction, large contact
spring capacity, sensitivity and adaptability found in larger, more conven-

tional relays of this type.
=

These features contribute to the reliable, long life operation of these relays:
Independent twin contacts, enhancing contact reliability; Largest possible
armature bearing surface, providing stable, adjustment-free operation;

Extremely rigid heel-pieces, making fine adjustment practicable.
]

For commercial, industrial or military applications, CLARE telephone type
relays solve a wide variety of switching problems.
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TELEPHONE TYPE RELAYS

CLARE TYPE J RELAY

A general purpose re-
lay whose consistent
performance has been
demonstrated in thou-
sands of applications,
It is available un-
enclosed, in dust cov-
ers, or hermetically sealed. Solder, taper-tab
or direct plug-in terminals are provided for
wired assembly mounting.

CLARE TYPE LB RELAY

A high quality, low cost
relay which meets the
demands of functional
PCB applications
where small size (1.33
cubic inches), versa-
tile contact arrange-
ments, wide range of contact load capacities,
high contact reliability and direct PCB mount-
ing is desired. Clear plastic dust cover. Phe-
nolic bottom plate with tinned nickel-silver
terminals.

Mounting height—
1.24 inch maximum,

CLARE TYPE JDP RELAY

An assembly providing
direct plug-in mount-
ing of Type J Relay
using contact springs
and coil terminals as
plug pins. This elimi-
nates costly wiring and

saves 20% in height over conventional octal
plug relays. Clear plastic dust cover. Two
socket sizes: 28 terminals for 24 contact
springs; 16 terminals for 12 contact springs.
Both with four coil terminals.

A plug-in version of
the Type LB Relay with
the same operating

CLARE TYPE LBP RELAY

Mounting height: 1% inches
for wired assembly;
1% inches for PCB.

and design character-
istics. Clear plastic dust
cover. Choice of two
socket styles: (1) sol-

der type terminals with elongated slots for
wired assembly mounting, or (2) tab terminals

for PCB mounting.

P

ELECTRICAL AND MECHANICAL CHARACTERISTICS O

Contact Contact Coil
Arrangements Ratings Resistance
Types Forms Low level Up to
J and A, B,C,D,E to 21,000
JDP with up to 24 1000 watts, ohms
contact springs 10 amps
max
Typas Forms Low level Up to
LB and A, B,C,D to 6,550
LBP with up to 2 amps ohms
6 contact forms

For complete information contact your
nearest CLARE Sales Engineer

CALL— NEEDHAM (Mass.): (617) 444-4200 « GREAT NECK, L.I. (N.Y.):
(516) 456-2100 « SYRACUSE: (315) 422-0347 + PHILADELPHIA: (215)
385-3385 « WASHINGTON : (202) 393-1337 « ORLANDO: (305) 424-9508
CHICAGO: (312) 262-7700 « MINNEAPOLIS: (612) 824-7064  CLEVE-
LAND: (216) 221-9030 » XENIA (Ohio): (513) 426-5485 « CINCINNATI:
(513) 891-3827 » MISSION (Kansas): (913) 722-2441 « DALLAS: (214)
741-4411 « HOUSTON: (713) 528-3811 « SEATTLE: (206) 725-9700 » SAN
FRANCISCO: (415) 982-7932 « VAN NUYS (Cal): (213) 787-2510 «
TGRONTO, CANADA: C. P. Clare Canada Ltd. » TOKYO, JAPAN : Westrex Co.,
Orient

Electronics | June 14, 19c%

F TYPE J, JDP, LB, AND LBP RELAYS

Nominal Oper- Operate Release 1
ating Voltages Time Time
Up to Fast operate : Fast release :
300 vdc 5 ms min 5 ms min
Up to Delayed operate: | Delayed release : ;|
220 vac 60 ms max 125 ms max
50-60cps
Up to 6 ms min 2.5 ms min
100 vdc

write : Group 06N5
C. P. CLARE & CO.

3101 Pratt Boulevard
Chicago, lllinois 60645

relays and related control components
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TRANSIS
PARAMETERS

Measure

OR

500 KC to 250 MC

Features:

Handles most popular TO packages
Convenient plug-in test circuits

The Transistor Test Jig, Type 135104, is designed to pro-
vide a convenient means for measuring the Y parameters
of transistors on the RX Meter, Type 250A, over the
frequency range from 500 kc to 250 mec. The jig consists
of four basic components: a Mounting Adapter and three
separate plug-in test circuits for measuring Yu , Y11

and nge

The Mounting Adapter mounts conveniently on the RX
Meter and includes bias feed and bypassing for an ex-
ternal power supply ( @ 721-A). Each of the test circuits
is constructed on a printed circuit board for maximum
stability and repeatability. Residual reactances have been
minimized, providing maximum measurement accuracy.

TRANSISTOR TEST JIG TYPE 13510A

Specifications:
RF RANGE: 500 kc to 250 mc

TEST CIRCUITS: Provide for readout of Rp
and Cp on RX Meter to yield Yy, & Y“
ond Y22

[ o]

EXTERNAL BIAS RANGE:
50 ma. dc maximum
30 volts dc maximum

TRANSISTOR MOUNTING:
Accommodates TO-1, 5, 9, 11, 18, 23, 24,

39 and similar packages.

PRICE: 13510A: $195.00
F.O.B. Rockaway, New Jersey

24

GREEN POND ROAD HEWLETT -
ROCKAWAY, NEW JERSEY 07866 PACKARD

Telephone: (201) 627-6400
TWX: (510) 238-8461 Cable Address: BOONRACO

Circle 24 on reader service card
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FOR FASTEST

.
::\“\\“\qunl "l ”-0//

N

0c
MILLIAMPERES ?

Aand

Maodification
Application Engineering
Prototypes

Small Quantity Orders
Maintenunce

Repuirs

Call Your Local Sales / Service Modification Center

Astoria, L. I, New York, 11103.......0n....A &M Instrument, Inc., 48-01 315t AVE.. .vvsviuerenecconcsesencns. .RAvenswood 6-4343

Atlanta, Georgia, 30310......... ¢+sseeea.. Electro-Tech, Inc., 690 Murphy Ave,, SW......0vvvuvernnnn.. eeeee.758-7205
Cambridge, Massachusetts, 02138..........Alvin S. Mancib Company, 363 Walden St....oviievnnneennnnnnnn, UNiversity 4-2494
Charlotte, North Carolina, 28206. . ..... ....Electro-Tech, Inc., 3107 Cullman Ave.. ..... etciaerasanesneanasss.333-0326
Chicago, Illinois 60625.................... A & M Instrument, Inc., 4801 N. RidgewWay . ... cvrerennerneonenns.. 539-4460
Chicago, Illinois, 60614................... Meter Makers, Inc., 1101 W. Armitage Ave....... secsvesssscsssss..Lincoln 9-5252
Cleveland, Ohio, 44103.............. ..... Pioneer Standard Electronics, 5403 Prospect Ave.......vevuunns....432-0010
Cleveland, Ohio, 44135.............. +++.. Weschler Electric Co., 4250 W.130th St.. ............ tesssesassss..CLearwater 1-4609
Dayton, Ohio, 45404..,............. «+....Pioneer Standard Electronics, Inc., Srepco Electronics Div.,

14 Leo St cesesssess224-0871
Englewood, New Jersey, 07457. ... .. e Instrument Masters, Inc., (Subs. of A & M), 12 William St.......... ..567-3756
Ferndale, Michigan, 48220................. Ram Meter, Inc., 1100 Hilton Rd......................... ¢sessess..Lincoln 7-1000
Glendale, California, 91201................ ] S D Engineering Co., 6915 San Fernando Rd.. ........... sesseee...Victoria 9-6187
Honclulu, Hawaii, 96813................ .. Hawaii Instrument Service, Dillingham Transportation

Building Annex, 182 Halekauw#a St,Rm.24......... cieesssesas 566-787
Houston, Texas, 77027.................... Nelson Electronic Labs, Inc., 4223 Richmond Ave.........00iiie. . . MOhawk 6-1914
Los Angeles, California, 90017............. Croft Electrical Laboratories, 1016 W. 8th St.. .. ... cesteseeisassss. MAdison 6-6894
Los Angeles, California, 90022............. Metermaster/ LA, Div. of Kierulff Electronics, Inc.,

5645 E. Washington Blvd........................ sireveransa....685-4340
Minneapolis, Minnesota, 55404............ Instrument Control Company, 2309 Snelling Ave.......cvvvvenn.... PArkway 1-5335
New York, New York, 10011............... Electro-Tech Equipment Co., 85 Tenth Ave.. ... .. tesssssessie..... ORegon 5-2400
Orlando, Florida, 32806........... H8885800 Electro-Tech, Inc., 307 27th St.................... cesestissssenss.. GArden 3-5589
Philadelphia, Pennsylvania, 19115......... Sunshine Scientific Instrument, 1810 Grant Ave.....iievveienae.... ORchard 3-5600
Phoenix, Arizona, 85016............ 806600 Metercraft, Inc., 3308 N. 24th St.................. erecessvsesses... CRO-6249
Plano, Texas, 75074.........cccvuriununnn.. Nelson Electronic Labs., Inc., 1717 Dallas Pkwy..... cesesseensass.. AD 5-1217, 995-7553
San Diego, California, 92111............... Metermaster, Inc., 8139 Engineer Rd............ Cersrensasasene... 278-2200
San Francisco, California, 94114........... Schmidt Electronics, 3463 16th St.................. ceesssesss..... HE1-1088
Seattle, Washington, 98199................ Instrument Laboratory, Inc., 934 Elliot Ave., West. . . . 56000DD00000GS ATwater 3-5850
Shawnee Mission, Kansas, 66205. .......... Sturtz Instrument Co., 4705 Mission Rd. . . . 060006060 000000 criene...236-4705
South Bend, Indiana, 46600................ Radio Distributing Co., 1212 High St...................... "~ ee... 287-2911
Weston, Ontario. ....ovevreenennnnnnnnn.. Electro-Meters Co., Ltd., 184 Milvan Dr............. teessessacseess741-5972

TRIPLETT ELECTRICAL INSTRUMENT €O0., BLUFFTON, OHIO



We heard from 2476 other engineers but you weren’t
one of them — and the new series was designed for you,

You kept saying you wanted true subminiature relays
for difhcult aerospace and printed circuit applications.

You bugged us about environment, packaging density,
contamination, and like that. And then you said, the
problem really revolves more around reliability than
mere size and weight. A really new solution, you said,
don’t just put old reliable in the shrink tank.

OK — so we started from scratch — complete new
design to assure highest technological development;
electron beam welding to eliminate solder flux
contamination; “balanced armature” design to deliver
positive force to drive moving contacts; bifurcated

contacts to increase contact pressuré and reduce contact
bounce and resistance; contacts and motor assembly
welded right to the header to eliminate internal wiring;
even Teflon to prevent outgassing. We went all the
way, and still we haven’t heard from you.

But it’s not too late. If you act now you can still get a
complete set of specifications on these new models, plus
your own personal Subminiature Relay Design Kit. But
don’t delay. This offer expires sometime in the future,

LEACH

C O RPORATI ON

Last month Leach
introduced a new line of
subminiature relays

{so how come we haven’t heard from you yet?}

Series E

Dry circuit through 2 amps 2PDT

all welded, half size, subminiacure

relay ideal for PC; 6 mounting and

3 terminal types; 6, 12, 26.5 VDC
operation; 100-G shock, 30-G vibration;
0.28 ounce —MIL-R-5757

Series J

10 amp 2PDT

all welded hermetically sealed
subminiature relay; 6, 12, 26.5 VDC
operation; 6 mounting and 4 terminal
rypes; 100-G shock, 30-G vibration;
1.2 ounces—MIL-R-6106

also available as 115 VAC, 400 cps

Series JH

10 amp polarized 2PDT

all welded, special environment
subminiature relay features increased
contact pressure; 4 mounting and

3 terminal types; 500-G shock, 50-G
vibration; 1.4 ounces— MIL-R-6106
also available as 115 VAC, 400 cps

Series KH

10 amp polarized 4PDT

special environment subminiature relay
four pole version of JH series; all
other specifications identical

Series C-200

10 amp midget 2PDT

all welded subminiature relay; 6, 12,
26.5 VDC operation; 4 mounting and
3 terminal types; 50-G shock, 20-G
vibration; 1.1 ounces — MIL-R-5757
also available as 115 VAC, 400 ¢ps

RELAY DIVISION: 5915 Avalon Boulevard, Los Angeles 3, California. Export: LEACH INTERNATIONAL, S.A,

26 Circle 26 on reader service card
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From breadboard to prototype to production.

Sub-miniature coax, standard ma-
chined or formed strip contacts can be
intermixed instantly in the sume con-
necter block,

You can begin wiring your breadboard
or prototype with standard wire. If noise
develops, just switch signal leads to sub-
miniature coax without changing the
connector block.

Here’s a twist. You can also convert
standard leads to twisted pair. In case
we forgot to mention it, the sub-minia-

ture coax contacts take twisted pairs as
well as coax cable.

And the formed contact is a big money
saver in initial and installed costs. Throw
in the automatie Burndy Hyfematic)"
and crimp up to 3000 contacts per
hour. Blocks available for 14 to 132
positions.

Now put it all 10zether. Contact inter-
mixing, economy, universality, Get in
touch with Burndy for all the details.
Hurry.

Circle 27 on reader service card

Norwalk @ Connecticut

[58)



FROM GUDEBROD-A CONSULTANT'S REPOR1




... $0 that you may improve your harnesses
.. . While you save money, too!

L
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“Improve” is the guide-word of the elec-
tronics field—but has your harness operation
kept pace? If you could improve your harness
product—and save money al the same time—
wouldn’t you be interested? Where do you go
for help in achieving this desirable situation?
To Gudebrod—there is no comparable source
for such help in the industry. That's why
management at the Gudebrod Electronic
Division is offering to make a Consultant’s
Report on your harness department oper-
ation. With self-interest they believe that
improving the state of the art in the industry
will improve their own business atmosphere.
So—why not take advantage of Gudebrod’s
wealth of tape engineering experience and
knowledge—there is no cost or obligation
attached to it!

STANDARDS

To improve your standards specifications,
Gudebrod can suggest tapes for high or low
temperature use, for fungistatic qualities, for
burnproof features, for vacuum use, as well as
for material specifications and for tensile
strength. The more than 200 types of flat tape
in the Gudebrod line are specially designed,
not only to meet various specifications but to
facilitate the tying operation. Production
quantities of tape especially for your use can
be made if necessary. With this intimate
knowledge of lacing tape, the recommenda-
tions contained in the Gudebrod Consultant’s
Report will help your Standards Engineer—
to improve your product and to save money.

METHODS

In designing lacing tapes to meet various
specifications, the Gudebrod research and de-

B
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85 j |
. w\‘“'\ this |
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————d

velopment operations have kept in mind the
basic idea of producing tapes that ‘‘tie them-
selves.”” The originator of the flat braided tape
which did so much to improve wire harnessing
and at the same time tremendously increase
the safety factor for workers, Gudebrod con-
tinues to pioneer in the use of better mate-
rials, and in a closer regard for specifications.
Taking advantage of the ‘“tie-ability” of
Gudebrod tapes is important to your Meth-
ods Engineer. The recommendations con-
tained in the Gudebrod Consultant’s Report
will help your Methods Engineer to improve
your product and save money.

PRODUCTION

Implementing the requirements of the Speci-
fications and Methods Engineers in econom-
ical operation is the problem of the Production
Engineer. Gudebrod can show how to use the
Cable-Lacer, how to take advantage of dis-
pensing packages, cut lengths, special rigs and
other labor speeding and easing means.
Whether your harness work is custom or pro-
duction there are ways of improving your
operations that may not have occurred to you
—that’s why the recommendations contained
in the Gudebrod Consultant’s Report will
help your Production Engineer —in improving
your product—in saving money.

Here is all you have to do—write or phone
Gudebrod. At your convenience a Gudebrod
representative will complete a survey working
with your Standards, Methods and Produec-
tion Engineers. This will be reviewed by
engineers at the Gudebrod Home Office.
Written recommendations will be prepared
and sent to you. There will be absolutely no
cost or obligation. Why not get your Con-
sultant’s Report under way—get in touch
with Gudebrod today.

CluDEBROD BROS. SILK CO., INC.

FOUNDED IN 1870

PHILADELPHIA,

PENNSYLVANIA 19107

Area Code 215, WA 2-1122
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printed circuit,
panel mount,
“Loc-Tab",
bushing mount
and two-hole
mounting styles

occupy less
than 0.23 sq. in.
chassis or
panel area

THESE TINY AIR VARIABLES
SOLVE BIG DESIGN PROBLEMS!

Cut costs—improve performance—and save valuable space with these tiny sub-miniature air
variable capacitors! **U™" requires less than 0.2 square inch for chassis or panel mounting . ..
types “UA™ and “UB"™ require less than 0.23 squarc inch! Unique precision design with
stators and rotors machined from one piece of solid brass, provides outstanding mechanical
stability and uniformity. High “Q” —greater than 1500 at | Mc. High torque-to-mass ratio
—2Y; 1o 10 inch-ounces. Exceptionally low temperature coefficient—plus 45 & 15 PPM /°C,
Provides absolute freedom from moisture entrapment found in trimmer capacitors of the
enclosed or solid dielectric type. All metal parts silver-plated. Ceramic is Grade L-423 steatite,
or better. Exceptionally uniform delta C and voltage characteristics. Choice of wide, double-
pierced or printed circuit style terminals. Single-section models available in “Loc-Tab™;
2-Hole; Printed Circuit; and #10-32 Bushing Mount Types— Differential and Butterfly models
available in Printed Circuit Types.

30

construction and performance features
of the “U"'s plus higher capacity with
little increase in mounting area require-
ment. Available in Single Section types
for printed circuit or panel mounting.

&\\\&\\\_‘\“",.; |

¥ ‘”u‘.m,
Py g
A I L
¥
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sifver-plated inductor. Offers
low cost, compact tuneable
L-C circuit with excellent Q"
and temperature stability!

TYPE “‘V'" MINIATURES — Slightly “U-LC” TUNERS—Combines 7,
larger than the Type “U’* series, the precision machined Type ""U" ,Jf\""‘ fg’
“V'" miniatures offer all of the design, capacitor with air-wound, {/#

DETAILED CATALOG AVAILABLE—In addition to the variable capacitors described above, Johnson also
manufactures other electronic components. For complete specifications and current prices, write for

Components Catalog 984.

Circle 30 on reader service card
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Take the 5894 out of the Amperex line of twin tetrodes
and what have you got...

what have you got?

You've got the best developed, hest
manufactured, best proven line of indirect-
ly-heated push-pull tetrodes in the world!

You've got the kind of tube quality,
uniformity and applieations assistance that
only the oldest and bhiggest producer of
vehicular communications types can offer!

You've even got new tetrodes on the
way that’ll revolutionize your design think-
ing as completely as the 5894 already has.

So you've got everything except the

5894. Isn’t it lucky you can get that from
Amperex, too.

But come to think of it you always
could. We developed the 5894 in the first
place, you know.

To get the word on Amperex Indirectly-
ITeated Twin-Tetrodes for your special
vehicular communications application, wire
or write:

Amperex Eleetronic Corporation, Tube
Division, Ilicksville, L. I., N. Y. 11802.

Circle 31 on reader service card
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Freq. Drive Power  Output
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Is your line going critical ?

R -

New Radiation Digital Distortion Monitor
offers visual readout, operates automatically !

Why pay $4,000 or more for a digital analyzer, - &
when you need a distortion monitor? Radiation’s
new Model 7525 is specifically designed to measure
distortion on telegraph lines and data links. It

costs only $1,195, yet offers unique operational !
features which were previously unavailable! {

This solid state unit is engineered for simplicity of
operation, and may be used for 24-hour unattended
surveillance of lines if desired. Numerical readout of
peak distortion is indicated with an accuracy of = 2%. {
Speed, display time, and distortion levels from

0 to 50% are all selected from the front panel.
Another feature is its alarm output, which actuates
recording or counting equipment when distortion
levels reach a pre-selected point.

Model 7525 is supplied with standard speeds of
45.5, 50, 55.6, 75 and 150 bauds. However, any
speec from O to 4,800 bits can be added at any time
by using Radiation plug-in crystals. The unit requires ;
only 3.5” of vertical rack or panel space, and :
weighs only 14 pounds. ‘

Radiation Model 7525 Digital Distortion Monitor
may be used alone or in conjunction with other
equipment such as the Model 7210 Automatic
10-Line Scanner. Write for details. Radiation
Incorporated, Products Division, Department EL-06,
Melbourne, Florida, Phone: (305) 723-1511. !

RADIATION

INCORPORATED
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CEC’s YR-3600
establishes new record
for head life

It is not news that the VR-3600 is the
most advanced of all magnetic tape
recorder/reproducers. This has been
proved in countless telemetry and lab-
oratory applications. But what is news,
is the remarkable durability of the
instrument’s recording heads.

All reports have shown that CEC’s
head life guarantee of 1000 hours is not
only realistic but very conservative,
since in virtually every case the new
recording heads have surpassed this
figure with little sign of wear. Compare
the 1000 hour achievement with the
performance of the VR-3600s closest
competitor, and the savings to the user
become significant indeed.

Reason behind the performance:
these CEC recording heads are of a
unique material and solid metal pole-tip
design which completely eliminates the
weaknesses of conventional head
lamination or other solid-tip designs.

Result: a head that both provides
superior performance at frequencies to
1.5 mc and reduces head wear and
cleaning to a minimum.

34 Circle 34 on reader service card

Other advantages of the VR-3600
include . ..

Bandwidth switchability. With a

mere flick of a switch, the operator

may instantly change from wideband
to narrow band, and back again — thus
doubling the unit’s capability with no
change of components required. (On
special order.)

Constant flux recording for assured

machine-to-machine compatibility at

all frequencies and tape speeds (with
IRIG standards).

Six speed switchable video FM —
d-c to 500 ke.

Single source responsibility. All
4 components are designed and manu-

factured by CEC...including the
video FM!

Important features:

@ Pushbutton selection of six transport
speeds along with associated electronics.

[@ Each of the VR-3600’s 7 or 14 record/
reproduce channels can be used for data
storage in the 400 cps to 1.5 mc or d-c to
500 kc frequency range.

[ Automatic end-of-reel sensing stops
tape without leaders; transfer switch pro-
vides start command for nearby recorder
and 30 second overlap of recorded data
between machines—at no extra cost.

@ IRIG or 18.24 k¢ AM servo system or
time expansion/contraction servo system
using common assemblies mean low cost
for any version or combination of servo
systems.

[o] Tape is constantly cleaned by optional”
vacuum/ionization; tension condrolled, in
all modes, by closed-loop servo control.

@ Individual plug-inequalizers (6 per
amplifier) meet all specifications simultane-
ously. Buy only those required, then set
and forget.

[® Record and reproduce amplifiers are
solid state; the direct system fully
amplitude- and phase-equalized.

@] Tape transport skew is less than 0.5
usec; complete cumulative flutter less than
0.30% p-p at 120 ips.

[@ The system may be supplied in single
or dual rack configurations, with or
without a dolly.

For all the facts about the VR-3600, call ~
CEC or write for Bulletin 3606-X14,

Data Recorders Division

CONSOLIDATED
ELECTRODYNAMICS

A SUBSIDIARY OF BELL & HOWELL/PASADENA, CALIF. 91103
INTERNATIONAL SUBSIDIARIES: WOKING, SWRREY, ENGLAND
AND FRIEDBERG (HESSEN), W. GERMANY
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Check the specs and the price ($145) and you will find: Sorensen’s new
QRB40-.75 "ranger” delivers 1% times the watts per dollar of most competi-
tive power supplies. .. with no stinting on performance.

CONSTANT CURRENT... Unit can be externally converted to a highly regulated
(0.15%) constant current supply.

CURRENT LIMITING. .. Provides automatic protection against short circuit or
overload. Also acts to provide automatic transfer from the normal constant
voltage mode to a constant current mode whenever the load demands
more current than the limiter has been set to supply.

WATTS

more watts per dollar

ELECTRICAL & MECHANICAL SPECIFICATIONS

OUTPUT ADJ.

Q NOBATRON

QRB 40-.75 ——

CUR LIMIT MA
—-500

wa TTs
W

RESOLUTION... Output can be finely adjusted to 4mv on the 40-volt model;
3mv on the 30-volt model; and 2mv on the 20-volt and 15-volt models.
OTHER QRB FEATURES include programmability, series/parallel operation,
and remote sensing.

For complete data on the QRB series and other Sorensen products send for
the new, 140-page “Controlled Power Catalog and Handhook.” Write

Sorensen, Richards Avenue, South Norwalk, 200
Connecticut. Or use reader service card number o

ouTPUT ouTPUT % REG. RESP. TEMP. CABINET SIZE RACK PANEL
MODEL VOLTAGE  CURRENT (LINE & RMS TIME COEF. INCHES INCHES  WEIGHT
NUMBER RANGE (VDC) (AMPS.) LOAD COMB.) RIPPLE (MICROSEC.) (%/°C.) WIOTH HEIGHT DEPTH HEIGHT (LBS.)
QRB15-2 0-15 0-2 =(0.01% + 1mv) 0.15mv 50 =0.015 8% 5% 9 5Y% 10.75
QRB20-1.5 0-20 0-1.5 *(0.01% + 1mv) 0.15mv 50 +0.015 8Ya 5% 9 5V 10.75
QRB30-1 0-30 0-1 *(0.01% + 1mv) 0.15mv 50 =0.015 8 5% 9 5Va 10.75
QRB40-.75 0-40 0-.75 *(0.01% + 1mv) 0.15mv 50 *0.015 8% S5l 9 5% 10.75

s

A UNIT OF RAYTHEON COMPANY
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“Letme mixyouagas!”

Nitrogen-
Hydrogen’

Argon-
Helum? ¢

A r g On - s ! 1

(Carbon
Dioxide?

You're looking at a new Airco gas proportioner,
one of the most versatile units manufactured today.
It meters, mixes, and delivers the gases you order,
in any ratio from 50: 50 up to 100 :0 with pinpoint
accuracy. Whether you select Airco’s 1000 CFH
variable, or 6000 CFH fixed proportioner, you're
always assured of precise gas mixture.

With the 1000 CFH unit, only one proportioner
is required for any ratio of gas mixtures. Multiple-
control consoles can be interconnected to produce
complex gas mixtures.

The 6000 CFH unit is designed to mix two

AIRCO

o
A
'."-'. )

gases to your specification and is factory calibrated
and the ratio is preset to assure continuous delivery
of your mixture into your shop pipeline. After the
proportioner is placed into operation, accuracy
of the required mixture is assured by precision-
designed and machined metering orifices.

These proportioners can be interconnected to
increase the CFH output. For further information
on design features, installation and operation, get
your copy of our new booklet on demand-type gas
praportioners. Contact your local Airco office or
Authorized Airco Distributor.

AIRCO WELDING PRODUCTS

36 Circle 36 on reader service card

A DIVISION OF AIR REDUCTION COMPANY, INC,
150 EAST 42ND STREET, NEW YORK, N.Y. 10017
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Here is the D52

It Is the
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We have to qualify that statement, of course. But not very
much. Within its range of application no dual beam scope
will perform better or more reliably than Data Instruments
D52. Consider the features: A five inch precision flat face CRT
with an illuminated graticule. Built-in critically damped am-
plifiers for accurate response. Frequency compensated atten-
uators and an extremely linear time base with trigger level and
stability controls. A full year warranty and complete field and

factory service. Look at the specs:

"©
6.. @

.

VERTICAL AMPLIFIER

BANDWIDTH | SENSITIVITY/cm | RISETIME [ IMPEDANCE ACCURACY
(1) DC-6mc 100mv to 50V .06 ysec | TMQ + 30pf +5¢

(2) DC-300kc | 10mv to 5V

TIME BASE CRT PHYSICAL
TRIGGER &

SPEED/cm HOR. AMP [DIA.| PHOSPHOR |VOLTS| DIM. & WT.

Tus to 0.5sec.| Exp.x10 55" P1-P7 3.6kv 15")(9%”)(8%”
+ 59 10cps-400kc dual beam 24 Ibs.

The 552, with matched X and Y Amplifiers is also available at $575

Better still, use it. Drop us a note and we'll arrange a demon-
stration in your plant. You'll agree, that within its range the
D52 is the best scope you can buy. And at $495 you can buy it.

Data Instruments Div. * 7300 Crescent Blvd. * Pennsauken, N.J.

Circle 38 on reader service card

best scope you can buy

data instrumentis
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Space electronics

The little computer
that didn’t

“Busy little computer. Handy thing
to have aboard when you are travel-
ing over 17,000 miles an hour,”
said the International Business
Machines Corp. advertisement that
appeared in several newspapers the
morning before Gemini 4 splashed
down successfully in the Atlantic.
Handy it was—but only for the
first three-quarters of its 97-hour,
58-minute mission in space. On
Sunday. the day before reentry, the
59-pound, hatbox-sized computer
wasn’t busy any more. It quit guid-
ing the astronauts through their
complex maneuvers when a little
light went on, indicating a malfunc-
tion in the computer or in asso-
ciated circuitry.

The astronauts, Maj. James A.
McDivitt and Maj. Edward H.
White 2nd, still landed safely, only
40 miles short of the planned spot.
Actual splashdown was 390 miles
cast of Cape Kennedy and 230
miles north of San Salvador island.
The reentry path was plotted by
the National Aeronautics and Space
Administration’s Manned Space-
craft Center in Houston, which was
directing an orbital flight for the
first time.

Ironically, in the earlier Gemini
flight of Virgil I. Grissom and
John W. Young, the computer
worked perfectly; but during re-
entry, the astronauts received data
from ground control that conflicted
with that produced by the on-board
instrument. They assumed that the
midget instrument was wrong, used
the data from ground—and steered
into a reentry path that ended 58
miles short of the target area.

Because of severe space limita-
tions, the Gemini computer was
designed without redundant cir-
cuits [Electronics, May 3, p. 71].

Successful mission. In most re-
spects, the second Gemini was
A-OK. On Thursday, the first day,
the cabin was depressurized and
White slipped through one of the
hatches into space. There he floated
for about 20 minutes, maneuvering
with an oxygen-powered, hand-held
rocket gun. His space walk—twice
as long as Cosmonaut Aleksei
Leonov’s in March—elated space
officials and the public. Even the
Russians congratulated White on
his brief experience as a satellite.

Gemini 4 performed several ex-
periments that may affect the de-
sign of future spacecraft. It may
take several days, however, before
full details on the experiments are
released.

In one test, a sensor on the skin
of the craft measured the electro-

Gemini-Titan 4 blasts off on
four day mission.

..

Gemini computer (center) shown
with its memory element (left). In
foreground is example of microcircuit
used; these are interconnected with
printed wiring plane similar to that
shown at right.

static charge that builds up as
the ship rockets through the atmos-
phere during launch. A vibrating,
disk-shaped sensor was extended
from the retro adapter section of
the ship during orbit to make the
measurement. NASA believes that
no more than one volt builds up
on the skin of the ship; but it wants
to be sure before it attempts dock-
ing between a Gemini capsule and
an Agena rocket stage. If a high
potential were present, space offi-
cials fear, an arc could ignite the
fuel remaining in Gemini.

Radiation shield. In another ex-
periment, designed primarily to im-
prove the radiation shielding for
future craft, a spectrometer meas-
ured the frequency and energy
level of protons and electrons that
struck the ship. The spectrometer
was used in conjunction with a
magnetometer that measured the
various levels of the earth’s mag-
netic field as the craft orbited the
earth.

The United States’ first attempt
at rendezvous in space was a fail-
ure. The launch vehicle went into
a slightly different orbit soon after
the capsule separated from it, and
the astronauts had to quit trying
to “catch up” with the rocket when
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it became apparent that they were
using too much fuel. In the next
Gemini launch, in mid-August,
NASA will attempt a rendezvous
with the rocket stage—but this
time with the help of radar. And
in October, during a two-day mis-
sion, astronauts will try to dock
with an Agena rocket stage.

Manufacturing

IC transistor islands

A couple of new processing tricks
and a couple of known ones have
been combined by International
Business Machines Corp. scientists
into a new way of isolating the
transistors of integrated circuits
and improving performance at high
frequencies.

IBM says its methods sharpen
the impurity gradients between the
layers of silicon in transistors and
reduce the collector resistance, iso-
lation capacitance and current leak-
age. To a large extent, these factors
determine how effectively a mono-
lithic circuit can operate at very
high switching speeds.

Forming an island. Isolation is
needed in integrated circuits for
clectrical separation of the circuit
components. Usually, separation is
achieved by diffusing impurities
into the silicon crystal, forming
“islands” in which the components
are then formed by further diffu-
<ions. A high-speed transistor is

generally made by diffusing an n+
buried layer into a substrate of
p silicon, epitaxially growing an n
layer on the substrate, isolating the
n region by a p diffusion forming
the collector and then diffusing a
p base and an n emitter.

IBM’s processes are primarily
concerned with forming and isolat-
ing the first two layers, by methods
which do not require diffusion of
a p-n iunction. The r-n junctions
are formed by epitaxial growth of
an n-layer on top of a p layer, or
they are eliminated. The methods
were described last month at the
Electrochemical Society meeting in
San Francisco by V. Y. Doo, D. K.
Seto and R. E. Jones of IBAI’s Sys-
tems Development division, Pough-
keevsie, N. Y.

Grown junctions. One basic non-
diffusion method of isolation is a
process that IBM calls etch re-
growth. It is similar to the mask-
epitaxy process that was recently
developed in Japan by the Tokyo
Shibaura Electric Co. [Electronics,
April 5, p. 185], and has similar
advantages.

IBM says that etch-regrowth iso-
lation is a simpler, less expensive
process than diffusion isolation.
To date, at least, integrated-cir-
cuit manufacturers have generally
agreed that diffusion is the simplest
way.

IBM forms p barriers out of the
silicon substrate. The substrate is
oxidized, windows are etched in
the oxide and the exposed p silicon
is etched. The holes are then filled
with n material that is grown cpi-

taxially. This provides the type of
islands illustrated in sketch A
below,

Dielectric isolation. The second
process, dielectric isolation, has
already been used by several other
companies [Electronics, April 6,
1964, p. 23, and June 1, 1964, p. 23].
Channels are etched in the n mate-
rial and are oxidized and filled with
polycrystalline silicon. Then the n
material is lapped away until only
islands, surrounded by insulating
moats, remain.

Usually, the moats are formed
after the epitaxial layer is grown.
IBM grows the n layer afterwards,
by the etch-regrowth method. This
means that the junction between
the n* and n layers is not distarbed
by the high-temperature processing
required to form the moats. Also,
virgin n material is grown i the
islands. Other integrated-circuit
manufacturers have complained in
the past that lapping down the n-
type silicon is a messy process,
hard to control.

Sketch B illustrates the type of
islands IBM gets.

Isolation combination. Sketches
C and D illustrate a composite of
dielectric and junction isolation.
The islands are formed by diffusihg
p~ guard rings into the p-sub-
strate, growing n and n* layers in
oxide windows, and depositing
polycrystalline silicon atop the re-
maining oxide, to form the struc-
ture scen in sketch C. Then the
excess polycrystalline silicon is re-
moved, leaving the islands seen
in sketch D.
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Three routes to the transistor islands: Sketch A illustrates etch regrowth; B shows dielectric isolation and etch regrowth;
C and D show dielectric-junction isolation before and after the excess polycrystalline silicon is removed.
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Military

Sick Phoenix

Phoenix, the long-range air-to-air
missile that’s being designed for
the F-111B, the Navy version of
the TFX, appears to be getting
embrailed in as much controversy
as the fighter plane itself. Already
a year behind schedule, and with
development costs skyrocketing,
the missile faces new delays that
may keep it grounded for a couple
of years.

Late last month, the Hughes Air-
craft Co., prime contractor for the
top-secret missile, apparently con-
vinced the Navy that Litton In-
dustries, Inc., wasn’t’ performing
adequately on the job of develop-
ing the computer—the heart of the
complex guidance systems. Hughes
is understood to be phasing Litton
out of the project.

“There have been many prob-
lems with the computer. It will be
necessary to rebuild or redesign
(it) . . . )” disclosed Robert Morse,
Assistance Secretary of the Navy
for Research and Development, in
recently released and partially cen-
sored testimony before the House
Defense Appropriations subcom-
mittec.

What this will mean to the over-
all project is still unclear. It isn’t
even known at this time whether
Hughes will undertake develop-
ment of the high-speed digital com-
puter itself or farm the project out
to another subcontractor. However,
Hughes is understood to be nego-
tiating with two computer builders
—the Univac division of the Sperry
Rand Corp. and the Control Data
Corp. It’s understood that the pro-
totype computers that Litton pro-
duced were far too bulky for the
already overweight F-111B.

Eye on the Sparrow. The Navy
is hedging its bet on the Phoenix.
Although the military won’t dis-
close when the missile is scheduled
to be in operation, the best guess
is that late 1968 or early 1969 is
the target date. However, Harold
Brown. the Pentagon’s director of
defense research and engineering,
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recently told a congressional com-
mittee that the Navy is giving some
thought to upgrading the Raytheon
Co.’s Sparrow III missile in case
the Phoenix doesn’t pan out. But
he was quick to add that the De-
fense Department still wants to go
ahead with the Phoenix.

Development of the missile,
started in 1963, is expected to cost
about $275 million. But the new
delay mayv nudge that figure much
higher; already it is estimated to
be $12 million over the budget.

The delay apparently is affecting
the F-111B both favorably and un-
favorably. Although production
scheduling of the craft is being
slowed, distressing the Navy, aero-
nautical enginecrs are getting more
time to trim the excess weight
from the plane, which now is well
over the 64,000-pound limit.

Company squabble. A dispute
between Litton and Hughes over
development of the computer has
been going on for some time. At
one point, a source close to the
companies says, costs of the com-
puter climbed so high that Hughes,
in anger, cut off some development
money to Litton, causing a layofl
of some of the enginecrs working
on the project. Litton countered by
blaming poor management at
Hughes for some of the problems,
the source adds.

Another source asserts that
Hughes “may not have kept as
tight a control over its subcon-
tractors as it should have.”

The task set for the Phoenix
missile, according to Morse, “is a
pretty formidable one.” The sys-
tem will be able to launch and
control up to six missiles at one
time. Signals from infrared and
radar target sensors on the missile
will be processed by the solid state
digital computer, and the output
will be visually displayed for the
missile control officer. The systems
will have built-in self-test features.

Radar penmanship

A radar operator tracking a mov-
ing target has to perform some fast
dial twirling to get the range of the

target on his scope. To determine
range, he turns two dials, or cranks,
that center a spot of light on the
target’s blip. On a radar’s plan po-
sition indicator, the distance from
the center of the scope to the blip
—representing the range of the
target—is mechanically converted
into a digital readout, with typical
errors of 20 to 30 yards at a range
of 10,000 yards. And it may take
the operator up to a minute to cen-
ter the spot on the blip.

But a system now being tested
by the Navy eliminates the me-
chanical technique that’s used to
obtain range and replaces it with
an electronic method which is 10
times more accurate and signif-
icantly faster.

The system, developed by Eldo-
rado Electronics Co. of Concord,

Calif., in cooperation with the
Navy’s Mine Defense Laboratory,
uses a pen-like photosensitive

sensor to track a target on the ra-
dar’s cathode-ray tube.

No jitter. As in conventional ra-
dar, a pulse is emitted by the trans-
mitter’s magnetron. But the trigger
that fires the pulse doesn’t start
the counter, which measures the
time it takes for the pulse to reach
the target and return. Instead, the
spillover from the transmitted
pulse triggers the counter, elimi-
nating the error caused by the vary-
ing time it takes for the magne-
tron’s gas to ionize and fire a pulse.
By avoiding “jitter"—the lag be-
tween the moment the tube is trig-
gered and the moment the pulse is
emitted—the designers have elimi-
nated any slow drift in the elec-
tronic system.

When a blip appears on the ra-
dar’s cathode-ray tube, the operator
places the photosensitive pen over
the light before it begins to fade.
At the next sweep of the radar’s
antenna, the blip brightens and the
light picked up by the pen stops
the counter,

Thus the interval between the
moment the pulse leaves the mag-
netron and the moment its return
signal is picked up by the photo-
sensitive pen represents the tar-
get’s range. Circuitry in the sys-
tems converts this interval into a
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distance reading and the figure ap-
pears on Nixie tubes.

The cathode-ray tube’s video
system is adjusted to react to the
leading edge of the return signal,
further increasing the accuracy of
the radar.

Bearing on the blip. A separate
electronic system provides digital
readout on the target’s bearing, It
contains a magnetic encoder which
is attached to the radar antenna’s
servomotor. Pulses representing a
tenth of a degree of rotation are
fed into the system. When a blip is
picked up by the photosensitive
pen, not only does it stop the
counter but at the same time it
activates circuitry that stores the
last bearing code. That code is then
translated and read out on other
Nixie tubes.

The basic concept for use of the
photosensitive pen in the radar
system came from Marlow Henne,
project manager at the Navy's
Mine Defense Laboratory. So far,
Eldorado has built two units for
the Navy. One is being tested on
a minesweeper, where an error of
a few yards in locating a mine may
spell disaster. The second is under
test at the Navy’s mine lab at Pan-
ama City, Fla,

Computers

Picture that

Computer users are sometimes
swamped by the flood of data spew-
ing out of the machine on punched
cards, magnetic tape or paper. A
system with graphic input and out-
put, with which a scientist could
write a question into a computer
and get the answer displayed on a
screen, would help control the
flood.

A light pen that “writes” on a
cathode-ray tube is one such aid.
A more sophisticated device that
will accept graphic data and simul-
taneously display the data on a
screen has been developed by the
Data Equipment Corp., a subsidi-
ary of Holt, Berenak & Newman,
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Data is “‘drawn’’ directly into computer with a stylus. The Grafacon 1010
translates the information, corrects it and adds to it—all in real time.

Inc. And National Aeronautics and
Space Administration engineers
have devised a system in which
data on the position of an orbiting
spacecraft is translated directly
onto film, so an observer can watch
a “cartoon” of the craft as it
changes position in space.

Copper pad. Data Equipment’s
instrument, called Grafacon 1010,
consists of a stylus and a 10-inch-
square “writing pad” that’s made
of a copper grid etched on a Mylar
subsurface. There are more than a
million intersecting points on the
grid. Coded signals are placed on
each of the points by applying a
train of 20 positive and negative
pulses at each of the intersections
every 220 microseconds. When the
stylus passes over the grid, it ca-
pacitively picks up the codes and
feeds them into the computer.
These signals may then be dis-
played on a cathode-ray tube.

The user can draw a curve onto
the grid, and the computer can
quickly calculate the area under it,
its length, or its mathematical
formula. The system can also
straighten a crooked line and ad-
just a curve or a diagram to fit into
a formula or execute any program-
able task—all in real time.

Doing the twist. In the technique
being developed at NASA’s God-
dard Space Flight Center at Green-
belt, Md., data on the complex
twisting motion of the Orbiting

Geophysical Observatory (OGO) is
fed into a computer. It is difficult
for the NASA engineers to deter-
mine from these millions of bits of
data whether OGO’s sensors are
pointing in the right direction. To
make it easy to determine OGO’s
attitude, the satellite information is
translated into a graphical output,
which is recorded on moving film
by a high-speed Stromberg-Carl-
son 4020 printer made by the Gen-
eral Dynamics Corp.

The film is automatically devel-
oped inside the system and then
shown on an ordinary projector.
OGO, then, appears as a cartoon,
going through its turn in spaee.

Avionics

Belling the CAT

For more than a year, several labo-
ratories around the country have
been trying to track down CAT
(clear air turbulence), a meteoro-
logical phenomenon that is sus-
pected of contributing to a dozen
crashes or near-crashes of jets in
the past five years.

In some of the experiments,
scientists have aimed laser beams
into the sky, hoping that backscat-
ter off dust particles or water vapor
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would provide clues to the origins
of CAT and suggest techniques for
detecting it [Electronics, Jan. 11,
1964, p. 40]. In all of these experi-
ments, the research tools have been
single beam lasers operating on a
single wavelength. The Office of
Naval Research, however, believes
that research can be speeded by
using multiple laser beams operat-
ing virtually simultaneously, but
with different wavelengths and
polarizations. Each beam, it is
thought, would detect different at-
mospheric characteristics, provid-
ing a better over-all view of the
weather in the area under observa-
tion.

Four-headed laser. Work on a
system employing four-headed laser
radar is nearing completion at the
Stanford Research Institute at
Menlo Park, Calif.,, under a Navy
contract. Although the Navy is pri-
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Four-headed laser system will be used
to gather data on clear air turbulence.

marily interested in learning the
causes of CAT and developing air-
borne hardware so that turbulence
can be avoided, the researchers at
Stanford will be using the tool for
broader weather studies. Related
work is under way at Cornell Uni-
versity’s Aeronautical Laboratory;
and at the University of Michigan,
researchers are about to test an air-
craft system that will warn the
pilot of CAT’s ahead.

In the Stanford system, four ruby
lasers are triggered sequentially,
the interval between pulses being
about a quarter of a microsecond.
The lasers, operating at wave-
lengths of around 6,943 angstroms,
are mounted around a prism. The

output window of each rod is
aimed at the prism, which is ro-
tated by an air motor at 2,000 revo-
lutions per second. As the laser
rods are pulsed, the spinning prism
reflects the 10-megawatt peak
power pulses from each rod in
turn, transmitting the radiation
through an optical system. The
laser power ratings will be in-
creased later to 50 megawatts peak.
In some experiments, the laser
cavity will be heated or cooled to
alter the laser’s radiating wave-
length. Stanford scientists say the
ability to shift wavelength and
polarization will enable them to
“see” into some clouds to detect
their complex internal structure.

Height of accuracy

The accuracy of any radar altimeter
is limited by the precision of the
counter that measures the time it
takes for a signal to travel to the
ground and back to the craft, and
by the width of the beam at the
point where it hits the ground.
Since one nanosecond is ecquiv-
alent to one-half foot of range, an
error of a few nanoseconds is sig-
nificant. When there is too wide a
beam, return signals indicate only
the highest altitude over uneven
terrain lying within the area of the
beam.

For most purposes, errors of sev-
eral yards at high altitudes are in-
significant, but for photomapping,
errors of that magnitude introduce
appreciable inaccuracies. Litton In-
dustries, Inc., in conjunction with
the Eldorado Electronics Co., has
developed a photomapping svstem
that contains a laser altimeter,
which measures accurately to with-
in +=3 feet at altitudes of 100,000
feet.

Narrow beam. The altimeter
overcomes both the problem of
beamwidth and of counting pre-
cision. From an altitude of 100,000
feet, the laser beam broadens to
only 25 feet, compared with above
2,600 feet for a typical radar beam.
The counter, developed by Eldo-
rado, provides readings accurate to
within 0.5 nanosecond.

In the Eldorado system a coher-

ent oscillator eliminates the built-in
=1-count error common to digital
type counters. It does this by a
phase-locking technique; with it
any measured time interval is ref-
erenced to a common starting point
on each of the clock signals, there-
by eliminating the ambiguity due
to lack of coherence between the
start signal and the clock fre-
(quency.

Two clocks. Another innovation
is the use of an electronic veinier,
which contributes even further to
the system'’s precision. The Eldo-
rado counter uses two reference
clocks—one operating at 10 mega-
cycles, or 100 nanoseconds per
cycle, and the second at 10.1 mega-
cvcles, or 99 nanoseconds per cevcle.
When the laser pulse leaves the
craft, the 10-Mc clock begins
counting. When the reflected beam
is detected, the start channel clock
pulses are totaled on Nixie tube
decade units.

The return beam then gates the
10.1-Mc clock into the counter.
Pulses are simultaneously fed from
the 10.1-Mc clock to another pair
of Nixie tube decade units and a
coincidence-sensing circuit. When
coincidence between the 10-Mc and
10.1-Mc clocks is sensed, the 10.1-
Mec pulses are inhibited. Thus the
first pair of Nixies displays the
number of 100-nanosecond inter-
vals in real time and the second
pair indicates the number of one-
nanosecond intervals.

Communications

Later bird

Can anyone with $10 million put
up his own communications satel-
lite? The unoflicial opinion in
Washington is that the Communi-
cations Satellite Corp. has an ex-
clusive franchise for such opera-
tions; but it became apparent last
week that Comsat might have to
supplement Early Bird with a do-
mestic satellite or lose that fran-
chise.

Following the lead of the Amer-
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Who

needs

this
surprising
new
quarter-rack
powet

supply?

You might—if you're looking

for precision regulation with the
versatility needed in today's
labs. Consider the advantages.

The new Series HH Silicon
Quarter-Racks give you the ranges
you need, without derating—
even at +60° C! Three precisely
regulated supplies—0-7V at

4 amps (HH7-4), 0-14V at 3 amps
{HH14-3) and 0-32V at 1.5 amps
(HH32-1.5). And you can

put any four of them in a 5%~
rack, series or parallel them—or
combine them with Trygon's
renowned half-racks for added
flexibility.

Smali? Sure. But they're big in
performance! Regulation: .01%,
load and line. Ripple: .5mv

rms - Stability: .05% {.01%
optional). There's more.

Constant voltage and constant
current operation. Automatic
adjustable current limiting. Front
pane! overload indicator. Remote
voltage programming. Remote
sensing. Vernier voltage
adjustment controls. Op?ional
automatic tracking over-

voltage protection.

Who needs it? If yo%‘ want a
versatile, compact precision lab
or system SUPPIY o
for as little
as $189...
plus Trygon
reliability,

you
do!

For all the exciting features, write

| TRYGON

+ | POWER SUPPLIES
Rousevelt, New York
TEL iG1E) 378 2800 < TwX (516) 868 7508
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ican Broadcasting Co., other broad-
casters, airlines and wire services
have been flooding the Federal
Communications Commission with
requests for permission to orbit a
bird. After some hesitation, Comsat
responded. Its president, Joseph V.
Charyk, disclosed that his company
may soon call for acrospace indus-
try proposals on a satellite to serve
broadcasters and the airline indus-
try.

Such a satellite might choke off
debate on who should be allowed
to own satellites by satisfying the
demand for them. It would relay tv
shows that otherwise would be
transmitted over communication
links of the American Telephone &
Telegraph Co. It could also relay
radio messages from in-flight air-
liners to any area of the world.

Money talks. Money is the heart
of the matter. American Broad-
casting System’s president, Leon-
ard Goldenson, who first raised
the question, drew the following
financial picture: ABC alone spends
some $15 million a year to distrib-
ute tv programs. (Together, the
other two networks—the National
Broadcasting Co. and the Colum-
bia Broadcasting System — pay
close to $35 million.) After talks
with the Hughes Aircraft Co.,
builder of Early Bird, Goldenson
concluded that ABC could save
millions of dollars if it owned its
own satellite.

Shortly after ABC’s request,
Charyk wrote the FCC that “since
establishment of a communications
satellite  system for commercial
purposes is a matter entrusted to
the corporation under the Commu-
nications Satellite Act, we have
undertaken discussions with the
American Broadcasting Co. to de-
termine the nature of its require-
ments. We shall analyze these re-
quirements and give consideration
to the manner best suited for meet-
ing them.”

The domestic satellite envisioned
by Comsat would have a 500-watt
primary power supply and could
be lifted into orbit by the highly
reliable Atlas-Agena booster. Its
effective radiated power would be
about one kilowatt, to service air-
lines’ needs, and slightly more to
provide a 12-television channel ca-

pacity—more than enough to meet
present tv needs.

Channel division. Comsat’s think-
ing now is to parcel out three tv
channels to each network, set one
aside for educational tv and use
the other two for closed-circuit
telecasts. The satellite communica-
tion company estimates the cost of
such a satellite at about 85 million,
with another $5 million required
to launch it.

Comsat enginecers  say  that
ground stations that do nothing but
receive the signals can be built for
about $100,000. Transmitting sta-
tions, however, will run quite a bit
more.

Consumer electronics

Movies take off again

Now that the Civil Aeronautics
Board has refused to go along with
a proposed international ban on in-
flight visual entertainment, it is ex-
pected that most of the world’s
major airlines will have to go into
show business to meet the com-
petition.

The two electronics companies
that will gain most from the deci-
sion are the Sony Corp. of America,
and the Ampex Corp., suppliers of
video in-flight entertainment sys-
tems. In direct competition with
them is Inflight Motion Pictures,
Inc., offering wide-screen color
movie projection systems.

Booming business. Many airlines
that had held back pending the
CAB decision are now taking the
plunge. Pan American World Air-
ways, which had previously can-
celed a $750,000 order for video
equipment from Sony, has since
re-ordered. About 35 of Pan Am’s
82 jets will be fitted by early July,
and Sony is hopeful of more orders.
Sony has already outfitted 47 Amer-
ican Airlines planes, and expects to
fit systems for European airlines
when the summer tourist season is
over,

Originally, Trans World Airlines
contracted with Inflight Motion
Pictures for exclusive use of its
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movic system. The Inflight system
calls for no capital investment;
movies and projection equipment
are leased to the airlines at $150
per flight. The TWA-Inflight con-
tract forced other airlines to install
expensive video equipment to pro-
vide competitive entertainment, A
video system consisting of monitors
and a video tape playback cost
about 842,000 installed. Taped first-
run movies from Sony rent for
$62.50 per flight,

Harder for electronics. Now the
competitive picture has swung in
favor of Inflight and against the
clectronic companies. TWA will
waive its exclusive rights on In-
flight’s equipment, thus opening
the market for conventienal movies.
Inflight has already entered nego-
tiations with four foreign and two
domestic airlines.

Sony plans to meet the threat
from Inflight by leasing its system,
also for $150 for each flight, includ-
ing installation, maintenance and
films.

Furthermore, present black-and-
white monitors will be replaced by
Sony color sets as they become
available this year. Sony will de-
liver about 10 color monitors to
Pan Am this summer for evalua-
tion,

Ampex has a contract to equip
14 Continental Air Lines jets with
video and sound, and has installed
video systems in KLM Royal Dutch
Airlines and Air Canada planes for
evaluation.,

Vote ban voided. The member
airlines of the International Air
Transport Association had voted
carlier this vear to ban visual en-
tertainment on international flights.
The CAB decision last week voids
this vote since unanimous approval
is necessary.

IATA members termed in-flight
movies a wasteful competitive prac-
tice which will inhibit fare reduc-
tions. This view was opposed
chicfly by Sony and Inflight. with
an assist from the U. S. Justice De-
partment, which considered the
IATA agreement a violation of
antitrust laws. The CAB claims in-
flight entertainment is a legitimate
passenger service that will not nec-
essarily result in uneconomic prac-
tices,
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Du Pont Reagents assure you of fast, dependable service while also ful-

filling your needs for high quality, safety and convenience in handling.

You Can Depend on Du Pont Reagents for

SERVICE

A nation-wide distributor network
assures you of fast delivery and
dependable service on Du Pont
reagents...and in many cases on
other Du Pont quality chemicals.
There are 160 Du Pont Reagents
distributor locations across the
country to give your order prompt
attention. Your source of supply is

HYDROCHLORIC ACID

Hydrochloric Acid (HCI) ... .......

Sulfites as SO;
Suifates as SO, .
Free Chlorine (CI)
Heavy Metals as Pb
Residue after lgnition
iron (Fe)

Arsenic (As)
Ammonium (NH,)

NITRIC ACID
SULFURIC ACID

HYDROCHLORIC ACID

as close as your phone. The next
time you need reagents, contact
your nearest distributor and spec-
ify ““Du Pont.”

You'll get the fast delivery and
service you need and the finest
quality reagents. Available in 1 and
5 pint bottles and 6%z and 13 gal-
lon carboys.

........... Min. 36.5%, Max. 38.0%

..... Max. 0.00008%
Max. 0.00008%
Max. 0.00005%
Max. 0.00005%
Max. 0.0004%
Max. 0.00001%
Max. 0.000001%

....................... Max. 0.0003%

You Can Depend on Du Pont Reagents
...for Quality, Service and Safety Features

GLACIAL ACETIC ACID
AMMONIUM HYOROXIDE
FORMIC ACID 90%

Du Pont Company, Room 2233C
Wilmington, Delaware 19898
Send (] name of nearest Distributer [ Reagents Catalog Sheet

O prices.

QI

REG, 1.5, PAT. OF.
Sl Address

Better Things for Better Living
...through Chemistry City

State Zip
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Take an armchair
tour of our
resistor plant

We were recently rather sur-
prised to discover just how
fanatical we’ve become on the
subject of quality. Did you know,
for example, that we test samples
of every lot of our fixed carbon
composition resistors in live
steam? It’s a fact. The resistors
are exposed to steam pressure
for four hours as an acceler-
ated control test for moisture
resistance.

Scenic view of our free, 16-page, lavishly
illustrated ‘‘Resistor Handbook.”

For a more comprehensive rev-
elation of our fanaticism, we re-
fer you to “The Speer Resistor
Handbook.” This colorful new
16-page illustrated brochure is
actually an armchair tour of our
entire resistor operation. You'll
see how our resistors are made
and how we assure quality at
every stage — in raw materials,
in manufacturing and in meeting
military standards. You'll see the
wide range of specifications we
offer. And you’ll see how our
resistors have performed under
MIL-R-11 test conditions.

Browsing through “The Speer
Resistor Handbook” is almost as
fascinating as touring our plant
in person. (And it’s decidedly
easier on the feet.) If you'd like
a copy just mail the coupon.

- S

S

The heart-warming
comebach of the
non-shielded inductor

Don’t get us wrong. On the issue of
shielded versus non-shielded inductors,
we're completely unprejudiced.

We’d be delighted to sell you either
type.

We have felt distressed, however, to
think that you might be using shielded
inductors in more applications than you
need to. After all, while the non-shielded
inductor may be thin-skinned, it does
offer the advantages of lower cost,
higher reliability and higher stability.

We’ve therefore taken steps to help
this useful inductor make the comeback
it deserves.

Step one: Our Jeffers Electronics Di-
vision has developed a number of non-
shielded inductors that provide high
inductance values in a small case size.
Example? Our unshielded-molded jacket

Do we have yourname?

To receive reprints of ‘“Component
Comments,” use the coupon. We’ll place
you on our mailing list.

48

ENTS

The comprehensive reliability program at our Jeffers Electronics Division assures that all
of our mon-shielded inductors (and our shielded omes too) meet MIL-C-15305 specs.

inductors now oftfer values through 1800
microhenries, in a case size of 0.156" x
0.375”. This size conforms to the new
MIL standard MS90537 for shielded
coils, which specifies a 0.157” x 0.385”
case size.

Step two: A suggestion. Consider
rearranging your components. This will
sometimes enable you to switch to non-
shielded inductors.

Step three: We’ve prepared an essay
that deals with this whole subject at
greater length. It’s entitled “Can Non-
Shielded Inductors Save You Money?”
and you can get a copy by merely mailing
this coupon.

JEFFERS ELECTRONICS DIVISION, |
Speer Carbon Company
DuBois, Pennsylvania

Speer Carbon Co. is a Division of Air Re-
duction Company, Inc.

J Rush “Can Non-Shielded Inductors Save
You Money?"”

[ Rush “The Speer Resistor Handbook.”

[ Arrange for me to receive reprints of
“Component Comments.”

Name
Title

Company
Address
City
State Zip

e ————— |

See our demonstration, Booth 1020, WESCON Show, Aug. 24-27, 1965
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olllGCON TRANSISTOR GORPORATION'S

TRIPLE DIFFUSED PLANAR SILICON

POWER TRANSISTORS

2N1722 in the TO-53 package, and 2N1724 in the
TO-61 package, are the latest. These, and all our
triple diffused, planar, silicon power transistors,
have high frequency, high gain and high reliability
characteristics, plus Silicon Transistor Corpora-
tion’s overall quality and service. Use them in high
frequency, linear amplifiers, for high speed switch-
ing, and converter and inverter circuits operating
at 50 to 100 KC. Low leakage and stable electrical
characteristics are inherent in the planar process.

For complete information and specifications, write to

Packag

e Pc(@100°C Fr

Vceo

2N1722

T0-53

50 watts 10 MC

80

2N1724

T0-61

50 watts 10 MC

80

2N2657

T0-5

1.25 watts 20 MC

60

2N2658

T0-5

1.25 watts 20 MC

80

2N2877

T0-59 4,

“ DES) 30 watts 30 MC

60

2N2878

10-59 &,

“DES) 30 watts 50 MC

60

2N2879

T0-59 &,

“DES) 30watts 30MC

80

2N2880

10-59 ¢,

“DES) 30 watts 50 MC

80

S SILICON TRANSISTOR CORPORATIONED

EAST GATE BOULEVARD, GARDEN CITY, NEW YORK 11532, 516 Ploneer 2-4100. TWX 510-222-8258

REGIONAL CHICAGO, ILL. 60625, 5555 NORTH LINCOLN AVE.. 312-271-0366-7, TWX 910-221-1304

OFFICES: LOS ALTOS, CALIF. 94022, 1 FIRST STREET, 415-941-2842.
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New combination circuit breaker
line switch—volume control

The Mallory OCB breaker switch
eliminates the need for a separate
rear-of-chassis circuit breaker, and
affords the convenience of front
panel reset from the on-off con-
trol switch.

In a television set, for instance, the
OCB breaker switch can be sup-

plied attached to the volume con-
trol just like the usual line switch.
When a voltage surge or transient
overload causes the breaker to
open, all the user needs to do is
turn the switch to the OFF posi-
tion (this resets the breaker) and
then turn it back ON.

Diagrams show operation of breaker mechanism:
atleft, in MAKE position; at right, in BREAK position.

Il i »
e . Sy
ﬁ« -

RSt - s o

OCB breaker switch attached to volume
control.

ey

The OCB switch is the same size as
a conventional line switch. It can
be supplied in rotary, push-pull or
push-push models—either attached
to a volume control or as a separate
switch. It is temperature compen-
sated to operate reliably from 25°C
to 65°C. The standard model is
rated 2.4 amperes break current and
1.60 amperes hold current. Other
ratings are available on request.

CIRCLE 240 ON READER SERVICE CARD

Dual control... triple switch for auto radios

This is a special multi-purpose con-
trol which Mallory has designed
and made for auto radio manufac-
turers. It’s a combination on-off
control, raise and lower control for
a powered antenna, volume control
and tone control.

Press or pull the inner shaft, and
the antenna goes up or down.
Rotating the inner shaft activates
the on-off switch and the volume
control. Quter shaft operates the
tone control.

The entire assembly is a compact,
rugged unit, precision-produced at
economical price. It is typical of
the special configurations of switch-
control combinations which we
have been supplying to leading
electronic manufacturers for years.
If you have a special problem, or
a standard one, call on us.

CIRCLE 241 ON READER SERVICE CARD

MALLORY +
MADE IN A |

New molded

aluminum electrolytics
have high quality,

low price

These new white plastic molded
electrolytics are a new kind of ca-

pacitor—the Mallory MTA.
They’re wellworth investigating for
any application where you need
good quality at low cost, in home
instruments, radio, stereo, hi-fi;
television, electronic organs, port-
able instruments.

The MTA has a fully molded plas-
tic case...molded in cne shot
around the finished capacitor ele-
ment. This process produces a posi-
tive seal that assures long, stable
life—plus accurate centering of
leads and uniform case size, impor-
tant in automated assembly.

Electrical properties are excellent.
DC leakage is less than 0.(3 micro-
amperes per microfarad-velt. Tem-
perature range is —20° to +65°G;
and to +75°C or +85°C in many
applications. Three case sizes,
covering the following ratings:

Max. capaaty— mfd.

Case size | Volts WVDC P E—
polarized |non-polarized
546" x 78" | 3 to 50 60-8 40-4
%" x 14" | 3to50 | 180-20 100-10
»"to 1%"| 3 to50 | 600-80 | 400-35

CIRCLE 242 ON READER SERVICE CARD
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DESIGNER’'S FILE

P. R, MALLORY & CO. INC., INDIANAPOLIS, INDIANA 46206

Miniature tantalum
capacitors for
high density packaging

g

1
+.005 ot
025 *+ 009 51

The Type TLS-E is a new minia-
ture wet slug capacitor which offers
opportunities to put a lot of capac-
itance in a little space. Micro-
farad-volt ratings per unit volume
are as much as 409, higher than
most comparable tantalum units
. . . or, rating for rating, these
capacitors are about half the size
of most others. Their combination
of compactness and high reliability
make them applicable to space and
missile circuitry, computers and
industrial electronics. They are
particularly suitable for cordwood
and printed circuit packaging.

The TLS-E is an outgrowth of the
Type TLS which we supply as
styles CL64 and CL65 under MIL-
C-3965. At the positive lead, an
epoxy bead is formed over the
welded junction between the lead
wire and the tantalum wire con-
necting to the anode. The epoxy
bead permits the capacitor to be
mounted vertically on printed cir-
cuit boards with the metal case
clear of the board. The bead also
strengthens the weld joint, per-
mitting the lead wire to be bent
90° to the body of the capacitor
without danger of damaging the
end seal.

New “Reserve” Mercury Cells
can be stored for years

Reserve cell in flashlight D size.

The capacitor is produced under
quality control procedures com-
parable to MIL specifications. DC
leakage is exceptionally low.
Electrical values show excellent
stability over the rated tempera-
ture range of —55° to +125°C.
Available ratings: 1.7 mfd, 125
WVDC to 650 mfd, 6 WVDC.
Three case sizes: 343" dia., .578”
long; %" dia., .765” long; 33" dia.,
.890" long uninsulated. Also avail-
able with insulating sleeve.

CIRCLE 243 ON READER SERVICE CARD
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Typical life-test data: TLS-E capacitors.
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Here is a new kind of energy source
that may spark the imagination of
designers. It is a mercury battery
capable of storage for indefinite
periods of time without deteriora-
tion—yet capable of delivering high
milliampere-hour capacity the in-
stant it is activated.

The electrolyte is contained in a
vial, of glass or impact-resistant
plastic, and does not contact the
anode and cathode until the vial is
broken by the activating mech-
anism. Because there is no electro-
chemical action until the electro-
lyte is released, this type of cell
can remain in the standby condi-
tion for years without loss of in-
herent capacity. It withstands
storage temperatures up to 150°F
or as low as —60°F. Indicated
applications include security de-
vices, alarms, self-destruct systems,
emergency circuits and weapons
systems.

Activation can be accomplished by
a variety of methods of breaking
the electrolyte vial by external
devices. We have been supplying a
screw-actuated mechanism, and
have also developed a plunger ar-
rangement—both of which main-
tain appropriate sealing of the
container after activation.

Once activated, the reserve cell
delivers approximately 759, as
much energy as a conventional
Mallory cell of the same size. It
delivers the flat discharge and long
life performance which have made
the Mallory Mercury System the
leading choice of electronic de-
signers for transistor circuitry.
Three cell sizes are now available
in pilot production:

Cell size Capacity
Flashlight D 10,000 MAX
Flashlight C 5,500 MAX
.622" dia. x 1,953" 2,700 MAX

CIRCLE 244 ON READER SERVICE CARD
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MICRO SWITCH Precision Switches

1 HONEYWELL

Taking
full
advantage of
this subminiature switch?

The famed *“1SX' Subminiature Switch is one
of the smallest, lightest precision snap-action
switches available. Many newer applications
are now taking greater advantage of its full
capabilities; new users are discovering that the
““1SX"" can now do far more than they expected.

Main reason: this line of subminiatures is grow-
ing in variety and adaptability.

For example, note the features now available:

e Temperature range, —100°F to +250°F or +375°F

e Operating force as low as 3 oz. or as high as 5 oz.

e Differential travel as low as .002 in. to .005 in.

e Silver or gold contacts. Silver—7 amps. 115 or 230 vac;
4 amps. ind. and 7 amps. res., 28 vdc.
Gold—28 vdc; 2 amps. inrush; .5 amp. ind; 1 amp. res.
Contact arrangement, SPDT.

e High arc-resistance; high-impact case.

e Six auxiliary actuators.

For details on how this Subminiature Switch can
help solve design problems involving space,
weight and environmental limitations, call a
MICRO SWITCH Branch Office or Distributor.
(See Yellow Pages.) Ask for Catalog 63.

NN
2 1
Roller Leaf Roller Leaf Roller Lever
(reverse position for (for fast cams (low-force, for fast
lower pre-travel) and slides) cams and slides)
& : - — J 2
B
R r Vo N\
G ’3\ L & '5 “2 i >\~"
Leaf Leaf Lever
(reverse position for (for slow cams (low-force, for slow
lower pre-travel) and slides) cams and slides)

MICRO SWITCH

FREEPORT, ILLINOIS 61033
wonevwel | A DIVISION OF HONEYWELL

IN CANAOA HONEYWELL CONTROLS LIMITED. TORONTO 17 ONTARIO

HONEYWELL INTERNATIONAL—Sales and service offices in all principal cities of the world. Manufacturing in United States, United Kingdom, Canada, Netherlands, Germany, France, Japan.
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Sen. Long losing
patent battle

‘Hot line’
probable for NATO

NATO weapons:
mixed bag unlikely

Washington Newsletter

June 14, 1965

Efforts by Sen. Russell Long (D., La.) to tighten governmental control
of patents developed by industry under federal contracts have backfired.
Long wants government agencies to keep title to such patents, and has
tacked amendments to that effect to several bills. Now his pressure has
generated a counterpressure that has led to:

* Rallying of Johnson Administration and industry forces to block
Long’s effort to tack a patent rights rider to the National Aeronautics and
Space Administration appropriations authorization bill when it passed the
Senate.

* Translation of Administration patent policy—allowing waiver of
patent rights to contractors under certain conditions—into legislation
proposed by Sen. John L. McClellan (D., Ark.), chairman of the Patents
subcommittee.

The 59-26 vote by which the Senate put down the proposed Long
amendment to the NASA bill is a measure of the support the flexible
Administration policy has now, and just about insures passage of the
McClellan bill. Earlier, Long’s patent amendments to water desaliniza-
tion and other research and development bills had been approved by the
Senate and enacted.

Chairman Glenn T. Seaborg of the Atomic Energy Commission—a key
agency that has been insisting on tight government proprietorship of
patents stemming from contract R&D—says that enactment of the
McClellan bill. would supersede restrictive patent provisions of the
Atomic Energy Act, as well as procedures followed by the Federal Avia-
tion Agency, the Weather Bureau and other R&D-sponsoring agencies.

The United States wants—and will probably get—an improved NATO
communications network somewhat comparable to the “hot line” linking
Washington and Moscow.

No specific proposals have been made, but Washington is thinking in
terms of additional links and cross-ties to permit direct, secure and unin-
terrupted conference calls between political leaders for instantaneous
consultations during crises, particularly when the issue of using nuclear
weapons might arise.

The latest advances in communications, presumably including military
communications satellites, would be utilized.

Defense Secretary Robert S. McNamara’s suggestion for a “Common
Market” in weapons buying within NATO appears to be more of a ges-
ture than a substantive proposal. McNamara encountered complaints,
particularly from Britain, that the U.S. is invading the European military
market too heavily. In answer, he said that the U.S. wants to buy as well
as sell in Europe, provided that European weapons are competitive in
quality and price with American products.

He informally suggested competitive bidding on weapons among com-
panies within the alliance, and more joint weapons development arrange-
ments. But in practice, competitive bidding would be more likely to
increase, rather than decrease, the U.S. share of the market—at least for
the most expensive, complex weaponry.
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Pentagon pushes
value engineering...

.. . and centralized
management control

Congress fencing
Aerospace in

Shut the door
by hand, please

Curbs on GAO
not expected

54

Washington Newsletter

The Defense Department is sharply stepping up its emphasis on value
engineering. It plans within the coming year to double its present force
of 250 value engineers. By mid-1966, Defense Secretary McNamara
wants to double the current $250 million saved yearly by value engineer-
ing. A special study group concluded that the 100% increase in personnel
is necessary if this goal is to be realized.

The Pentagon is also speeding up the trend toward more centralized
management control for major weapons systems. Under a new directive,
the project manager concept, which has been used on a limited basis, is
being extended to most new major engineering development, operational
system development and production programs. This entails centralizing
full program responsibility in one man.

Contractors will realize a major benefit from this step: they will have
a single source from which to obtain decisions on technical, managerial
and funding problems.

The Pentagon also is considering imposing uniform configuration man-
agement over the engineering, production and operational phases of
major systems. Configuration management is the process of evaluating
and approving or disapproving changes in the physical or functional
characteristics of a system.

The House Armed Services Committee has written into the military con-
struction appropriations authorization bill a clause forbidding the Aero-
space Corp., a nonprofit company doing work for the Air Force, to buy
new property or build additional facilities without first getting clearance
from Congress. A recent congressional inquiry disclosed that Aerospace
built new facilities at two privately owned California locations instead of
using nearby government properties. The General Accounting Office said
that the new buildings cost $22 million, while the government installa-
tions could have been converted for $4.7 million.

Both the Federal Aviation Agency and the Federal Communications
Commission are considering regulation of the manufacture of electronic
gadgets to open garage doors. The transmitters clutter up the airwaves.
The FCC is concerned with a broad range of frequencies; the FAA is
specifically concerned with the 230- to 290-megacycle range, which takes
in the 243-Mc military emergency frequency and a sizable portion of the
entire military ultrahigh-frequency band used for aircraft communica-
tions and air navigation. The garage door openers use this band, and some
of them, the FAA finds, are improperly shielded.

The House Government Operations Committee’s hearings on General
Accounting Office practices will result in a critical report—but not much
else. Both industry and the Pentagon have complained that the GAO
performs its watchdog function on government contracts in a high-handed
and arbitrary manner. But it’s considered unlikely that the committee
report will be followed by any substantive action, aside from closer
congressional supervision [Electronics, May 31, p. 44].
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SYSTEMS OR PRODUCTS, DEI has full capability for quick reaction
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RF data acquisition Products and Systems . . . From
VLF to 30 gc. DEI RF Products and Systems satisfy
complex acquisition or communication requirements.

When system problems
arise, consider the
following . . ..

A M\

mobile van, airborne or shipboard, the
from antenna to data storage, decoding

Surveillance, RFI and Intercept Instrumentatian . .

i

. Laboratory,
complete installation
and processing can

be provided.
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Data Processing Preducts and Systems . .
or dynamic signal simulation from off-the-she!f hardware

. Real time processing pre-detection recording

DEI designs, manufactures and continues to improve a wide range of modu-
lar receiving systems and ancillary products including special phase
tracking demodulators, pre-detection recording units, formatting and data

reduction products.

For product or system, QRC or normal cycle, this balanced capability has
proved its value in solving difficult problems including design and delivery
on major programs for both government and industry. Our Engineering
staff would be pleased to discuss the specifics of your requirements.

These products are in continuous manufacture under rigid quality and pro-
duction control. For further information write for DEI product catalog and

capabilitizs brochure.

Defense Electronics, Inc.
Rockville, Maryland

4

DEI

RESEARCH
DEVELOPMENT
MANUFACTURING

ROCKVILLE, MD. (301) 762-5700, TWX: 302-427-4660; SHERMAN OAKS, CALIF. (213) 872-2870, TWX: 213-783-2742; COCOA, FLA. (305) 632-5400;
TWX: 305-632-5442; HUNTSVILLE, ALA. (205) 881-5139; WILLOW GROVE, PA. (215) 659-5051; DALLAS, TEXAS (214) EM 3-7263; INT'L,
ROCKVILLE, MD.; CABLE: DEJUSA; EXPORT (212) Circle 6-2133, TELEX: TRIL 224326, N.Y., N.Y.; OTTAWA, ONT. EM'SCO Ltd. (613) CEntra! 6-0811,

Cable: EMISCO
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Prize Crop of BOURNS”
Precision Potentiometers

With smaller housings, higher resistances,
better linearity, finer resolution, and higher
operating temperatures than any other line.

Now you can obtain a 25 to 409% increase in total
resistance together with standard linearity as low
as 0.19% and resolution as fine as 0.01 9% —in a poten-
tiometer that's shorter than any competitive unit. Our
10-turn Mode!l 3500, for example, is just 1” long, a full
147 shorter than units available elsewhere. The secret:
new design techniqgues including a thin-wall molded
plastic case and reduced helix pitch that let us put a
209%-longer resistance element in a shorter package.

The new case also improves heat dissipation, thus
increasing power-handling ability and raising the maxi-
mum operating temperature 20°C above most poten-

Exclusive Silverweld®
termination — an indes-
tructible fused bond be-
tween terminal and
resistance wire — elimi-
nates chief cause of
precision potentiometer
Hailure. .

Double slip-ring confact:
provides wider contact
area and a double
safety margin for vibra-
tion-and shock.

Element grooves molded
within plastic housing
ensure perfect helix for

resistance element. rocking.

Molded, high-tempera-
ture plastic housing
enables standard modei
to meet sieady state
humidity spec. of MIL-
STD-202B, Method 103.

Large slider block pro:
vides greater wiper
stabidity, eliminates

tiometers available elsewhere. Sealed against humidity
these units exceed steady-state requirements, and mos
can even be specified to meet MIL-STD-202B, Method
106 (cycling humidity). Reliability is further enhanced
by the virtually indestructible Bourns Silverweld
termination.

Units are individually inspected and subjected to the
stringent double-check of the Bourns Reliakility Assur
ance Program. Prices are competitive and delivery is
immediate. Write today for complete technical data.

Don't MIL-SPECulate — SPECify Bourns!

20%-longer resistance
element provides better
resolution, coeler oper-
ating temperature, and
higher total resjstancs.

*Special close-tolerance
rotor almest completely
eliminates backlash.

Quad- ring ansures Mil-
Spec. resistance to
hymidity.

This cutaway of Madel 3500 shows the typical high-quality construction
to be found in all Bourns precision potentiometers, although some features may vary from model to model.

56 Circle 56 on reader service card
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Model 3560

Model 3500 i TN
Model 3570
5
¢
\
Model 3580
2 -4
Model 3410 Model 3520 Model 3707 | Model 3550 Model 3750
SIZE (inches) RESISTANCE |  STD. STD. MAX. OP.
MODEL DIA._CASE | NUMBER| RANGE TRTOL. | LINEARITY | POWER| TEMP. | HUMIDITY
NUMBER LENGTH TURNS | (ohms) | (%) %) (watts) | (°C) | (MIL-R-12934C)
BUSHING MOUNT 3400 %46 x 1% 10 100-1 meg =3 £0.15 50 105 yes
I 3410 C2x% ! 50-100K =3 =0.3 4.0 125 yes
3500 x1 10 | 50-500K x3 =0.2 2.0 125 e
3510 % x Y T3 | 25100k =3 =0.30 10 125 yes (D)
E % X Wis 5 25-250K =3 | =030 15 | 15 yes
3530 %X 1 25-50K +3 %050 w0 | 125 " yes
3700 Vxl [T 50-250K =5 025 | 10 125 yes
LOW COST, INDUSTRIAL | 3507 hx 1% 10 100-250K =5 =050 | 20 105 no
BUSHING MOUNT 307 Vox 1 10 | 10050k | =5 =10 1.0 06 | m
SERVO MOUNT 3460 2% | 1 | so-100K =3 03 | 40 125 yes
3550 1x 1% 10 50-500K =3 | =020 25 125 yes
3560 % x 1 3 25-100K %3 +0.25 15 125 yes
3570 hxlvis | 5 | 25-250k =3 | =025 | 20 | 125 | oy
3580 %% 1 2550k | =3 | =05 | 10 125 e )
3750 Ve x %5 10 | s0-250k =5 =0.25 1.0 125 | yes
KNOBPOT® 3600 “%axl | 10 | 100-25K =5 «05@ | 15 125 | yes
POTENTIOMETERS 380 | haxls | 10 100500k | =3 | =01@® | 25 125 | yes

(1) Std. models exceed steady-state requirements of MIL-STD-203, METHOD 103. Optional models are available meeting humidity cycling requirements of MIL-STD-202, METHOD 106. (2) Standard dial accuracy, inctuding tinearity.

MODEL 3660 LABPOT.| "
PRECISION POTENTIOMETER

A compact, dial-read-
out precision potenti-
ometer designed as a
convenient tool for a
variety of laboratory
applications. Incorpo-
rates Bourns’ exclu-
sive KNOBPOT® potentiometer for high
readability through i1ts umque *‘clock-dial"
face. Portable, lightweight, yet remains
firmly in place when in use. Large five-
way binding posts permit easy hookup of
any kind of leads. Fused for protection

KNOBPOT® POTENTIOMETERS

Precision potentiometer, clock read-
out dial and knob in a single, com-
pact package. Mounts in front of
panel, See specs above.

| r—— Model 3600

Model 3640

KNOBPOT Sr. potentiometer—similar
to Model 3600, but more accurate
and slightly larger. See spacs above.

KNOBPOT POTENTIOMETER ACCESSORIES FOR MODELS 3600
AND 3640 unless otherwise specified

O e y &
1, 2 3. @4. L
COLORED PLASTIC SNAP RINGS in red, yellow, blue, green, white per

MIL-STD-595.

STANDARD MIL-SPEC 17 DIA. SLIP-OVER KNOBS of plastic, in MIL-SPEC
red, yellow, blue, green, black, gray. For Model 3600 only.

STAINLESS STEEL SKIRTS (for use without brake).

STAINLESS STEEL LOCKING BRAKE (left) with plastic handles for Model
3600. All-plastic friction brake (right) for Model 3640.

STAINLESS STEEL, PANEL-RECESSED MOUNTING BRACKET permits reces-
sion of dial.

v Bw N

against burncut. An extra fuse is provided
inside for added convenience.

Specifications:

Std. Resistances ......... 1K, 10K, 100K
(others available on request)

Resistance Tolerance ............. +1%
Dial Accuracy ..... 15%, 1K; .10%, 10K
and 100K

Repeatability ...... +.05% voltage ratio
Operating Temp, Range ...—65 to +125°C
Power Rating ....... 2.5W at room temp.
Mechanical Life ........ 200,000 dial rev.
WA 806800600600 00806 6 14 ounces

TURNS-COUNTING DIALS

Easy-to-read vernier dials requir-
ing only 17 of panel space are
available for all Bourns preci-
sion potentiometers (except
KNOBPOT# units, which incor-
porate their own readout).

NEW 10-TURN H-351 SERIES
TURNS-
dia. by 5" long. Ciock-face
readout; continuous, full-gear
engagement.

5
oo

 BOURNS

g

COUNTING DIAL, only 2"

INC.. TRIMPOT DIVISION

1200 COLUMBIA AVE.. RIVERSIDE. CALIF.

PHONE 684-1700 . TWX: 714-682 9582
CABLE: BOURNSINC.

MANUFACTURER: TRIMPOT® & PRECISION POTENTIOMETERS, RELAYS: TRANSDUCERS FOR PRESSURE, POSITION, ACCELERATION. PLANTS: RIVERSIDE, CALIFORNIA; AMES, IOWA: TORONTO, CANADA
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How Amphenol helps

put a 200-phone

switchboard on a desk top

Circle 58 on reader service card

The Bell System reduced the
switchboard to a tenth of its usual
size, then called on Micro-Ribbon®
connectors to simplify desk-top in-
stallations.

Five Micro-Ribbon connectors
route the 250 circuits Bell needs for
the two-console, 200-phone board—
plus they offer these three impor-
tant advantages:



1. SIZE. Each 50-contact Micro-
Ribbon connector takes little more

space fer the connection than the
cable itself.

If your application calls for fewer
circuils, 'you can gain similar minia-
turization advantages with Amphenol
14, 24 or 36-contact Micro-Ribbons.

2. RELIABILITY. Bell demands

long service life {rom its equipment

... usually 25 years. To date, Amphe-
nol Micro-Ribbon connectors with
self-cleaning, self-wiping contacts
have been equal 1o the task. Not one
failure has been reported in over 500
million contacts.

3. COST REDUCTION. Compe-
titive in initial price, Amphenol
Micro-Ribbon connectors helped cut
installation time and maintenance

costs. Estimates on Bell's savings
range from 20% to 30%. Equipment
replacement is more simple for Bell,
too. Unplug the old; plug in the new.

For complete information about
Micro-Ribbon or any ol the other
36,000 conneclors Amphenol makes,
call your Sales Engineer. Or write
Amphenol Connector Division, 1830
S. 54th Ave., Chicago, Illinois 60650.

CONNECTOR DIVISION

amphenol corporation

Specify Amphenol . . . the leading name in cable, connectors, assemblies, R switches, potentiometers, microelectronics



Now You Can Specify
80, 100, 120, 140, 175 and 300-Volt

Silicon Annular® Transistors
for PNP and NPN Applications!

Only Motorola high-voltage annular transistors
offer uncompromising full performance with
high gain, high frequency and low leakage,

Since the introduction of the first high-voltage
annular transistors in early 1963, annular process de-
vices have become the most often specified types for
high-voltage applications. Today PNP and NPN an-
nular transistors are available with voltages up to 300
volts, with intermediate values of 80, 100, 120, 140, 150,
and 175 volts.

Why should the new annular fabrication process
make these devices so universally desirable? First, in
conventionally passivated devices a phenomena called
*channelling” caused high leakage at high voltage
levels, thus wiping out the advantage of the passivation
... and causing unreliable device performance. Annular
devices, which use a “guard band’ around the operating
region to prevent channelling and controlled channel
formation under the oxide to minimize variations due to
ions settling on the surface of the glass (another source
of high leakage in conventional devices), solved this
problem,

Second, even though some high voltage transistors
(100 volts or more) have been offered in the past, be-
cause of the processes used, they have had to compromise
voltage performance with gain/frequency characteris-
tics. In effect, you get high voltage without the holdup
of gain at high frequency, or, in other words, you give
up normal transistor gain characteristics in order to get
voltage. With annular devices, you get full performance
in all parameters.

Motorola annular transistors have undergone a
series of improvements culminating in the latest devices
offering 300-volt breakdown ratings for both PNP and
NPN transistor types. Moreover, you obtain this new
voltage freedom without sacrifice in frequency response
(30 me f1), gain (hyy up to 250), or any increase in
leakage current (1., = 0.2 4A). And you get the added
benefit of extreme parameter stability which was the
primary goal achieved by the annular process,

CHOOSE YOUR ANNULAR HIGH VOLTAGE TYPE!

4 PNP
BVCEQ Collector
Voltage Type No. Current
80 2N3494 & 96 100 mA
120 2N3495 & 97 50 mA
140 2N3634 & 35 150 mA
175 2N3636 & 37 150 mA
300 2N3743 50 mA
NPN
BVcio Collector
Voltage Type No. Current
100 2N3498 & 99 500 mA
150 2N3500 & 01 300 mA
300 2N3442 50 mA

These Very High Voltage annular transistors offer
you a new degree of design freedom. Whether you wish
to operate deflection systems of small cathode ray tubes
directly from the collector of a transistor, or develop
entire systems operating directly from line voltage,
thereby making it possible to eliminate transformers, or
whether you merely want greater protection from high
voltage spikes, Motorola Very High Voltage annular
transistors offer you the answer.

If you haven’t tried these devices in your most
demanding circuits, we’d welcome the opportunity of
proving their superiority. Simply call vour nearest
Motorola semiconductor field representative and re-
quest samples of the new 300-volt annular transistor ——
type 2N3742 for NPN applications, and 2N3743 for
PNP designs.

*Patent Applied For

ANNULAR MAKES THE DIFFERENCE IN SILICON TRANSISTORS

MOTOROLA

60 Circle 60 on reader service card

Semiconductor Products Inc.

D-57
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The new low-
priced DIGITAL
VOLTMETER and
RATIOMETER

C

g5 -1
0> O~ >80

DIGITAL VOLTMETER . 810 SERIES

developed by COHU ELECTRONICS and designated the model 511

0.01% ACCURACY, +1 DIGIT HIGH INPUT RESISTANCE

4 DIGITS RESOLUTION ON ALL SOLID-STATE REFERENCE AND
RANGES CIRCUITRY

AUTOMATIC POLARITY INDICATION BI-DIRECTIONAL, TRACKING LOGIC

10 MANUAL RANGES, 1V TO 1000V, 1:1 PRICE: $995.00 F.O.B. San Diego. Additional
TO 1000:1 RATIOS export charge

Box 623. 5an Diego, California 92712 Phohe 714-277-6700 M
Wi TEL DIVISION

See us at WESCON, booth 3923

Electronics | June 14, 1965 Circle 61 on reader service card




'EAGLEc,27%-TIMERS COUNTERS

REPLAGE THEM IN 5 SECONDS!

Cut down-time and increase production with
Eagle Cycl-Flex time and count controls. You
can remove them, check them and replace
them in 5 seconds or less...no tools needed!
* Cycl-Flex plug-in timers can be con-
trolled to within 0.5% of the dial range.
* Front-panel mounting makes them
easy to install and set.
« Long cycling life—through extensive

quality control and life testing 55 prsi e : e
DrOgwAmIS: NEW—Now standard on all Cycl-Flex timers, a built-in pilot

* A synchronous motor and toothed light, to indicate, even from a distance, that the timer is |
clutch, produced by a special Eagle operating.
process,assure totally accurate settings For full details on Cycl-Flex timers, write for Bulletin 125,
and performance. Eagle Signal Division, E. W. Bliss Company, Federal Street,

Add all these features together. Then add Davenp<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>