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SPECIAL CUSTOM BUILT
10 YOUR SPECIFIGATIONS

The bulk of UTC production is on special units designed to specific cus-
tomers’ needs. lllustrated below are some typical units and some unusual
units as manufactured for special applications. We would be pleased to
advise and quote to your special requirements.

UNITED TRANSFORMER CORP.

150 VARICK STREET, NEW YORK 13, N.Y.

PACIFIC MFG. DIVISION: 3630 EASTHAM DRIVE, CULVER CITY, CALIF.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y. CABLE: “ARLAB"
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Solid-state reliability, compactness and low power con-
sumption make the Hewlett-Packard 5211A/B Electronic
Counters ideal for a wide variety of industrial applications.
Using the power line as a time base (with typically 0.1%
accuracy), they count frequency to 300 kc and also make
direct ratio measurements.

Features include extreme versatility and operational
convenience, minimum calibration problems, simple
maintenance and operation over a wide temperature
range, —20 to +50°C.

The 5211A and B have a standard 4-digit display in
improved neon columns with an in-line digital readout
available as a modification, H22-5211B. Display storage
holds the current display while the counter is gated for a
new count, changing only if the count changes. The
5211A has gate times of 0.1 and 1 sec., while the 5211B
has an additional gate time of 10 sec. Display time is
determined by the front-panel Sample Rate control and is
independent of gate time and variable 0.2 to 5 sec.

Manual control of gate time is by front-panel Function
switch or by contact closure applied to the rear EXT con-

W22 573% ELECTROMC COUNTER
it @ o 3

ONLY $825

nector. Manual reset is required in both modes, with
automatic reset available in the EXT Ratio mode when
gating by an external pulse or contact closure.

As a printer output the 5211B provides four-line 1-2-2-4
(“1" state positive with respect to “O” state) BCD to a
rear panel connector. A similar output is available with
the 5211A under the designation CO5-5211A Options
include a 1-2-4-8 BCD output, “1” state negative or
positive.

The counters are housed in hp modular cabinets only
3%" high, bench or rack mount instrument in one. Access
for maintenance is simple. Prices: 5211A, $600; 52118,
$725; H22-5211B, $825; C05-5211A, $650.

To learn how useful these counters can be in measur-
ing rpm, rps, weight, pressure, temperature, accelera-
tion and other quantities convertible by transducers into
electrical phenomena, call your Hewlett-Packard field
engineer for a demonstration. Or write for complete in-
formation, 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. Prices f.0.b. factory.
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‘With NEW Frequency Doubler Probe MODEL 13515A

The VHF Oscillator Model 3200A is designed for general purpose

Features: laboratory use including receiver and amplifier testing, driving
bridges, slotted lines, antenna and filter networks, and as a local

e 9 Rt ’ : 2
=+0.002% Frequency oscillator for heterodyne detector systems in the frequency range

Stability

External AM and Pulse
Modulation

from 10 to 500 mec.

The push-pull oscillator is housed in a rugged aluminum casting
for maximum stability and extremely low leakage; six frequency
ranges are provided for adequate bandspread on the slide-rule dial.
Internal CW operation is provided; AM and pulse modulation may
be obtained through the use of a suitable external source. The RF
output is coupled through a waveguide-below-cutoff variable
attenuator; in addition, an electrical RF level vernier is included
as a front panel control.

An optional accessory Frequency Doubler Probe, Model 13515A
incorporates a solid-state doubler circuit and provides additional
frequency coverage from 500 to 1000 mec.

Waveguide-Below-Cutoff
Output Attenuator

Solid-State Power Supply

Specifications
Model 3200A

Radio Frequency Characteristics
RF RANGE: 10 to 500 mc
RF ACCURACY:
+2% (after ¥2 hour warmup)
RF OUTPUT:
Maximum Power:
> 200 mw* (_10-130 mc)
> 150 mw* (130-260 mc)
> 25 mw* (260-500 mc)
“Across external 50 ohm load
Range: 0 to > 120 db attenu-
ation from maximum
output
Load Impedance: 50 ohms
nominal

RF _STABILITY:
Short Term: #0.002* (5 minutes)
Long Term: #=0.02% (1 hour)
Line Voltage: 0.001% * (5 volts)
After 4 hour warmup, under
0.2 mw load

RF LEAKAGE: Sufficiently low to
permit measurements at 1 uv

Amplitude Modulation
Characteristics

AM RANGE: 0 to 30% (External)
AN/I\MDISTORTION: <1% at 30%

EXTERNAL AM REQUIREMENTS:
Approx. 30 volts RMS into 600
ohms for 30% AM

Pulse Modulation Characteristics

EXTERNAL PM REQUIREMENTS:
140 volts peak negative pulse
into 2000 ohms for maximum
power output; typically 10 volts
peak (except 50 volts on 260-500
mc range) for 1 mw peak power
output

Physical Characteristics

DIMENSIONS:
Height: 615" (16.5 cm)
Width: 725, (19.8 cm)
Depth: 12174, (31.8 cm)

Power Requirements
105-125/210-250 volts, 50-60
cps, 30 watts

Price: 3200A: $475.00

F.0.B. Rockaway, New Jersey

Specifications
Model 13515A

Radio Frequency Characteristics

RF RANGE: 500 to 1000 mc*
“With 3200A operating 250-500
mc

RF OUTPUT:
Maximum Power: > 4 mw*
“Across external 50 ohm load
with VSWR < 1.1

HARMONIC SUPPRESSION:
Fundamental: > 16 db*
Higher Order: > 16 db* (500-800

mc
> 14 db* (800-
1000 mc)
“Below desired signal
Price: 13515A: $95.00
F.0.B. Rockaway, New Jersey

GREEN POND ROAD

ROCKAWAY, NEW JERSEY 07866
Telephone: (201) 627-6400
TWX: (510) 238-8461 Cable Address: BOONRACO

HEWLETT
PACKARD hp B0ONTON

DIVISION
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I. Design

Solid state 84 Tuning forks sound a hopeful note
Transistors with a mechanical gate, like a tuning
fork, can tune integrated circuits
H.C. Nathanson, W.E. Newell and R.A. Wickstrom,
Westinghouse Electric Co.

Instruments 88 FET performs well in balancing act
High impedance of field effect transistor makes it
effective as the basis of a sensitive null detector
W.A. Rhinehardt and L. Mourlam Jr., lowa State
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Jerrald C. Shifman, Genistron, Inc.
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Phase-modulating the input to a laser increases
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S.E. Harris, G.A. Massey, M.K. Oshman, and
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Title R registered William A. Miller, Fairchild Hiller Corp.

U.S. Patent Office; X L 3

g@ycagél;_lgxtHlilQIG?nc Medical electronics 110 Electronic detours for broken nerve paths

All rights reserved, Paralysis caused by a washout in a neural road
including the right to i i

reproduce the contents may be offset by an electronic stimulator

bl el oy i L. Vodovnik and W.D. McLeod, Case Institute
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Readers Comment

Fleming on Fleming

To the Editor:

We were interested to see in your
editorial [Aug. 9, p. 15] the refer-
ence to Sir John Ambrose Fleming
as the inventor of the electron tube.

Fleming applied for British Pat-
ent No. 24850 on Nov. 16, 1904 for
his two-electrode valve. He favored
the term “valve” because of the
diode one-way action.

P. A. Fleming
Engineering Secretary
Electronic Valve & Semiconductor
Manufacturers’ Association
London

More on loran

To the Editor:

Your article [Aug. 9, p. 27] titled
“End of loran”, and R. E. Maine’s
letter defending loran [Aug. 23,
p. 7] both misplace the emphasis
of any controversy which may seem
to exist between loran and Omega.
First of all, the Navy has very little
to say about shutting down loran
stations or systems. A few chains
exist for purely military require-
ments but most of them are fulfill-
ing civil navigation needs. The
Navy spokesmen I have heard, re-
fer only to loran A and not the
other varieties of loran. They state
that Omega will eliminate the need
for loran A for Navy navigational
purposes. They are not concerned
with other requirements.

From a philosophical viewpoint,
when have we ever shut down a
navigation system that was estab-
lished? The FAA has had a pro-
gram for an untold number of years
to eliminate the airways’ low-fre-
quency range and radio beacon sys-
tem. They still operate a large
number of stations. Users have a
considerable investment in equip-
ment which can’t be thrown over-
board without repercussions. It is
doubted that, even if it wanted to,
the Coast Guard could shut down
very many loran chains without
serious complaints from users.
These would keep the system op-
erating, at least in this country, for
the foreseeable future.

The Coast Guard is currently
planning a new loran A chain in the
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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 Vo;: match-
ing of both devices

CHECK THESE KEY PARAMETERS

Type No. VEEQ VECO IVOI A-B
3NI112 30v 30v 20pV
3NI13 50V 50V 20nV

® © ® © 0 0 00 00 0O 0600000 O OO ©° O 0O 00O OO OO OO OGO e

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

Type No BVeo Vo Type No.| BVeo Type No.| BVeo Vo Type No.| BVeo Yo

3N90 | 30V 50pv 3N94 | 50V 3N110| 30V 30pV 3N116| 12V| 200pV
3N91 30V | 100uv 3N95 | 50V 3N111| 30V | 150uv 3N117| 20V 50V
3N92| 30V | 200unv 3N108| 50V 3N114] 12V 50V 3N11 20v| 100pv
3N93 | 50V SOp.V 3N109| 50V 3N1150 12V | 100nv 3NI11 20V | 200py

HTRADEMARK

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

4s5-5128 R1

PULSE TRANSFORMERS
INTERFERENCE FILTERS
PULSE-FORMING NETWORKS

TOROIDAL INDUCTORS

Electronics | September 20, 1965

ELECTRIC WAVE FILTERS

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 ' (" are registered trademarks of the Sprague Electric Co.
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1582 Series @&
4.9 to 19.7 kVA

designed to meet today’s stringent demands
for better line-voltage control

1581 Series

2.3 109.2"%
kVA 1571 Series
(Militarized)
2.3t09.2 kVA

These Regulators:

. Hold line voltage constant to +%% despite +10% input ... Are all solid state . .. they are highly reliable and are avail-
variations . .. models are also available to hold +-209%, variations able in industrial and militarized versions.
to +£%%. ... Have high efficiency . . . better than 98%.
... Do not affect the waveform . .. they introduce no distortion. . Are not restricted by power factor of the load . . . nor do they
... Can handle transients up to 1000% of rating. affect the power factor of the system.
... Have a fast correction speed ... 40, 80, or 160 volts per ... Are completely nonsensitive to the load . . . they work
second, depending on model. equally well on all loads from open circuit to maximum rating.

Variac® voltage regulators are simple, reliable, true-proportional-control servomechanisms
designed for fast, accurate, and distortionless control of line voltage. The regulator has only
three basic elements . . . a motor-driven Variac® continuously adjustable autotransformer, a
“buck-or-boost™ step-down transformer to multiply the power rating of the Variac, and an
all-solid-state control circuit to position the Variac automatically.

Variac® voltage regulators are available in many sizes: 2- to 20-kVA versions for industrial use
and 2- to 9.2-kVA models for military applications, for use at line frequencies of 50 to 60
cycles or 350 to 450 cycles, and for nominal line voltages of 115, 230 and 460 volts. Prices start
at $495 in U S A

A ... welding-time cycles must be increased about 20% to pro-
D id you know that at 70% undervo/tag e. duce a weld as good as that made with correct voltage?
.. asquirrel-cage motor has 199 less starting torque and runs

about 7°C hotter? ...and at 10% overvoltage:
. in electroplating applications, deposition rate drops 10% to :
20%? ...incandescent lamps must be replaced 2 times as often as

3 lamps operating at the correct vol ?
.. ultrasonic-cleaner and induction-heater output is down at e € 0 Ihe Saect volage

least 20%? . «..cathode-type tubes fail at about % normal life?

Maybe it’s time you had a regulated line!

Write for complete information.

~®\ GENERAL RADIO COMPANY

IN CANADA: Toronto 247-2171, Montreal (Mt. Royal) 737-3673 A
WEST CONCORD, MASSACHUSETTS

IN EUROPE: Zurich, Switzer'and - London, England
Cm———— o A

BOSTON NEW YORK, N. Y., 964-2722 CHICAGO PHILADELPHIA WASHINGTON, D.C.  SYRACUSE DALLAS  SAN FRANCISCO LOS ANGELES ORLANDO Fll CLEVELAND
(W. Concord) 646-0550 (Ridgefield, N. ).) 943-3140 (Oak Park) 848-9400 (Ft. Washington) 646-8030 (Rockville Md.)946-1600 4549323 FL 7-4031 (Los Allos) 948-8233  469-6201 4254 886-0150




Gulf of Mexico for civil use.

In my opinion Omega is a very
promising system. However, I be-
lieve that the accuracy figures you
quoted are those which are pos-
sible, not the ones currently real-
ized for a 95% error probability.
Propagation in the 10- to 14-kilo-
cycle band is not well enough un-
derstood at the present time to
predict corrections over all paths
to the accuracy stated.

The opinions expressed above
are my own and do not necessarily
reflect any official Coast Guard
policy. I am not currently working
on any Coast Guard electronic aids-
to-navigation projects.

James D. Luse
Captain, U. S. Coast Guard
Chief, Engineering Division
11th Coast Guard District
Long Beach, Calif.
= Reader Luce is right. Despite
their shortcomings, the -existing
short-range loran stations will con-
tinue to operate for years. But the
future seems far brighter for the
long-range Omega navigational sys-
tem than it does for loran.

Experimental or specific?

To the Editor:

With regard to your article “Gov-
ernment spurs medical market”
[Aug. 9, p. 107], I would like more
information about the cardiac mon-
itoring system described at the be-
ginning of the article.

Could you please tell me the
name of the hospital and the firm
that manufactured the system, or
other people involved? The par-
ticular scheme described is exactly
opposite to my own views on pa-
tient monitoring, so I am vitally
interested to see how it operates.

I have one criticism of your ar-
ticle. The techniques described are
almost all experimental. They are
of use and interest only to a few
large, specialized hospitals. In fact,
almost all of the equipment de-
scribed would not be bought with
normal hospital funds. That is, it
would be bought for an individual
doctor rather than for general use
in the hospital. This is the main
reason for the lack of standardiza-
tion in equipment.

It will take a long time for the
equipment to become standardized
and therefore suitable for the gen-
eral hospital market. Companies
intending to enter the field should
be made aware of the very long
time that they will have to carry
the product before it is saleable,
and not be blinded by the dollar
value of individual sales. I would
be very interested in seeing a sur-
vey of sales and profits in the dif-
ferent categories of medical elec-
tronic equipment,

M. B. Raber
Winnipeg General Hospital
Winnipeg, Manitoba, Canada

» The Electrodyne Co., Westwood,
Mass., built the system which is
installed at Bellevue Hospital of
the New York University Medical
Center in New York City. In re-
porting this story, Electronics
found that most systems are dif-
ferent because the user hospital is
trying to do something very spe-
cific, rather than because the sys-
tem is experimental. The article
concluded: “It seems clear that
medical electronics has a healthy
future. But it’s a long-range future,
definitely not appealing to a seeker
of fast sales and immediately large
profits.”

‘ SUBSCRIPTION SERVICE

Please include an Electronics Magazine address
' label to insure prompl service whenever you
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New from Sprague !

All the Wuy
from -55C to +125C

Sprague’s new temperature stable
Formulation 067 Monolythic® Ca-
pacitors are guaranteed not to deviate
from room temperature capacitance by
more than 4-10, —15% over the wide tem-
perature range from —55C to +125C.

Layer-built construction produces
H reliable units with high capacitance
values in small physical size. Alternately
sprayed layers of ceramic dielectric and
metallic electrodes are fired as a single
piece into one homogeneous block. A
0.56 pF capacitor is only .500” x .500”
X .235” thin!

Absence of anti-resonant points up
H to 1000 mc makes Monolythic Ca-
pacitors uniquely suited for d-c to high-
frequency applications.

Voltage rating, 100V @ 85 C or
S50V @ 125 C. Available in axial-
lead as well as radial-lead configurations,

For complete technical data,
write for Engineering Bulletin 6205
to the Technical Literature Service,

Sprague Electric Co., 35 Marshall St.,

North Adams, Mass. 01248.

45C 5138

SPRAGUE

THE MARK OF RELIABILITY

‘Sprague’ and '@ are regi ofthe S

Electric Co.
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World’s Highest
Power Tetrode —
Machlett’s ML-8545

The Machlett ML-8545 general-
purpose, vapor-cooled tetrode
delivers 16% more power with 25%
less plate voltage (plate modulation
service) than the closest competitive
tube. It is capable of 300 kW
continuous output as a Class C
amplifier or oscillator at frequencies
to 50 Mc. Maximum plate input is
420 kW. Applications include:
High-power broadcast and
communications; all-purpose rf
generation; particle acceleration.
For details on the ML-8545 and the

ML-8546 water-cooled version, write:

The Machlett Laboratories, Inc.,
Springdale, Conn. 06879. An affiliate
of Raytheon Company.

ELECTRON TUBE SPECIALIST

Circle 8 on reader service card

People

The appointment of Raymond C.
Sangster as director of research at
General Telephone & Electronics
Laboratories, Inc., signifies a broad-
ening of the Bayside, N. Y., labs’

basic research activities. The
GT&E Labs is a subsidiary of the
General Telephone & Electronics
Corp.

Sangster will be responsible for
research and development in such
areas as information processing,
electronics, lighting, chemistry and
metallurgy.

The new director formerly
worked at Texas Instruments In-
corporated; his posts at TI included
director of the materials research
department and head of the semi-
conductor exploration laboratory.
He also was a research associate
at TI’s central research lab.

He was one of the men who di-
rected the research at TI that led
to the development of the pure sili-
con process, which put TI into the
commercial silicon business.

Sangster holds a doctorate in
chemistry from the Massachusetts
Institute of Technology.

Back in 1950, the Raytheon Co.
was test-firing Lark missiles on the
West Coast under a Navy experi-
mental program. “Missiles looked
like an interesting new technol-
ogy,” recalls Mike W. Fossier. An
aerodynamicist at the Douglas Air-
craft Co. at that time, Fossier
joined Raytheon, which was to be-
come the only electronics company
that is prime contractor in missiles
for two military services. The com-

Electronics | September 20, 1965



Bendix customers usually take
prompt semiconductor delivery for granted.

Because Bob Brennen doesn’t.

As a prime source of silicon and germanium power Now maybe all this doesn’t mean much to you right
transistors, Bendix receives a lot of orders daily, now. But it will when you start putting the broad
some of which could get downright complicated. And  line of Bendix® Semiconductors to work. That’s when

that’s why we’ve got Bob Brennen Bob is ready to use all of his
around. He specializes in making i 54 talents (and telephones) to earn
sure they don’t. As Manager of - w - ‘_; ’i E ‘ your confidence.

Customer Service, he expedites all %»@/ a,x\w.?:;é,.» &Ts And there’s one thing you’ll
shipments by keeping tabs on i1 g ! particularly appreciate about Bob.
every last one of them ... from 0.8 Feree | aoia When it comes to listening to your
order to final shipment. needs or requirements, he’s all ears.

Bendix Semiconductor Division memll,'/

HOLMDEL, NEW JERSEY (I

Baltimore (Towson), Md.—(301) 828-6877; Chicago—(312) 637-6929; Dallas—(214) 357-1972; Detroit—(313) JO 6-1420; Holmdel, N. J.—(201)
747-5400; Los Angeles—(213) 776-4100; Miami Springs, Fla.—(305) 887-5521; Minneapolis—(612) 926-4633; Redwood City, Calif.—James S.
Heaton Co., (415) 369-4671; Seattle—Ray Johnston Co., Inc., (206) LA 4-5170; Syracuse, N. Y.—(315) 474-7531; Waltham, Mass.—(617) 899-0770;
Export—(212) 973-2121, Cable: **Bendixint,”” 605 Third Ave. N. Y.; Ottawa, Ont.—Computing Devices of Canada, P.O. Box 508—(613) TA 8-2711.
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“%ey laughed
when [ sat dowon to play
the Nathatron.”

;:’:

“Little did they realize then that this was no ordinary $5,000
Mathatron. All they could see was the simple algebraic keyboard,
and the paper tape readout.

“But underneath the Mathatron, cleverly disguised in the table,
was capacity bringing the totals to 48 individually addressable
storage registers, 480 steps of program memory, 18 prewired pro-
grams of 48 steps each, increased speed, and added program control !

“By my right hand, unknown to those snickering on my left, close
by the candelabra, was an additional control box which told me, by
blinking lights, which of the 10 loops I was addressing. And there
were other buttons there, too.

“When I finished my evaluation of the formula involving trigono-
metric, logarithmic and other functions, matrix manipulations,
triangulation and the solution of polynomials, they applauded
generously.” Send for complete details.

MATHATRONICS, INC.

257 Crescent Street, Waltham, Massachusetts 02154 (617) 894-0835

Mathatron 8-48 plus Auxiliary Program Storage: ferrite core memory, 100 column number capacity,
8-9 significant digit accuracy, automatic decimal placement, all solid state logic & circuitry. Page
printer, paper tape punch/reader and other accessories available.
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pany is prime contractor for the
Army’s Hawk and the Navy’s
Sparrow.

In the last 15 years, says Fos-
sier, “missiles have become almost
entirely electronic.” And so have
Fossier’s tasks in key engineering
and managerial positions. At the
age of 37, Fossier moved up this
month to a vice president’s spot
with Raytheon and became assist-
ant general manager, technical, for
the Missile Systems division.

Fossier will be responsible for
all technical aspects of Raytheon’s
missile work, both development
and production of current missiles
and design of new ones. But he
will concentrate on the design of
advanced missiles.

“Historically,” he notes, “Ray-
theon had stressed the tactical and
air-defense type of weapon. The
electronics has always been the
key element in these, and it will
continue to be.”

Independently of other Raytheon
operations, the missile division is
engaged in development to ad-
vance the state of the art in micro-
electronics, thin film, hybrid and
integrated circuits, and high-den-
sity packaging techniques for guid-
ance-system design. Missile-guid-
ance electronics is still largely a
matter of analog techniques, Fos-
sier says; therefore, much of the
developmental work follows lines
other than microelectronics for
digital data processing.

Fossier points out that the trend
in military development, reinforced
by the war in Vietnam, is to put
more weapons in the hands of
troops—more weapons which are
reliable, small, mobile and tactical.
“To a large extent,” Fossier con-
tinues, “the troops have not seen
the benefits from many of the ad-
vances which technology has
made.”

In addition to the emphasis on
tactical weapons, Fossier says, the
facts of life in the military market
dictate more and more work
on reliability and maintainability.
“One of the biggest problems,” he
explains, “is to minimize troop
training requirements by keeping
the equipment simple, reliable and
easily maintainable.”

Fossier, a native of New Orleans,
received technical degrees from
Louisiana State University and
California Institute of Technology.
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Flight Center solve many rotational power problems in NASA's
space program. In the GEMINI spacecraft, they will power a
sensing device that measures and controls imbalance in the
electrostatic charge. In the APOLLO LEM, they will drive an
oxygen fan in the environmental control subsystem.
Whatever your rotational power requirements are, you can

New Brushless DG Motor Plays Vital Role in Space

B Dependable, long-life, static-free brushless DC motors de-
because performance is what we sell. Write today for your E ﬁ

veloped by Sperry Farragut under contract with Goddard Space
copy of the Sperry Farragut story. Division of Sperry Rand Corporation / Bristol, Tennessea

BRUSHLESS DC MOTORS ITARGET DETECTION IGUIDANCE AND CONTROL /FUZING AND ARMING
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planar ll, integrated, single-chip, dual p-channel mos

Si0; METALIZATION

Cross section
Two-mil gold ball bonds provide
ruggedness and reliability.

o B2 0,
- One T’O;5,can.
one integrated chip, 6 i I__. 6
two MOS devices. i 1
S12

Circuit diagram
Note common sources and bodies for
dual devices.

features:
0 zero offset voltage.

® high gm. = 2000 pmhos min *® (Vgs = —15V,
VDS = —20V,f —_ 1 KC)

0O low ON resistance ® 500 ohm max *® (Vgs = —15V, f = 1 Kc)
M low OFF leakage ® less than 1.0 nA ® (Vo5 = —15V)

O high input impedance = 10'"® ohms min = (—15V)

B BVpss, BVsos ® —30V min ® (lpor Is = 1 xA)

0O Ves®3.0t06.0V = (I, = 10 xA)

B *Paralleling the two MOS devices will double the gm and halve
the ON resistance.

FI0049 applications:

low level choppers and analog switches: The FIO049 can be used
as a combined series/shunt chopper. It replaces dual emitter
choppers, field effect transistors, and low level relay choppers.
The FI0049 requires no isolation drive transformer, chops
voltages as low as luv, and has a zero offset voltage. The FI0049

is unusually valuable in analog switching because of its low ON
resistance (500 ohm singly, 250 ohm in parallel).

discrete or dual: There are two ways to use the FI0049. It can be
treated as two individual devices in the same can, each with
500 ohms ON resistance and 2,000 xmhos gm. By paralleling
both sides it can be used as a single device with 250 ohms
ON resistance and 4000 .mhos gm. Either way, it is ideal in such
applications as high impedance amplifiers, linear direct coupled
amplifiers and digital switching.

where you can't afford to take chances: The FI0049 utilizes the
same Planar |l process which has proven itself so dramatically
with the FI1100, tested for over one million device hours without
failure and subjected to over one hundred thousand unit hours
under maximum power dissipation, 150°C temperature, and
reverse bias of 20 V. Still no failure.

No dual emitter device, FET or relay chopper can match the
FI0049 at low levels. Your Fairchild distributor has it. Call him.

FAIRCHILD'S M O S FET IS MFRD. UNDER U.S. PAT. NOS. 3025589, 3064167, 3108359,
PLANAR IS A PATENTED PROCESS OF FAIRCHILD SEMICONDUCTOR.

L R e e TR
FAIRCHILD
R R
SEMICONDUCTOR

FAIRCHILD SEMICONDUCTOR/A DIVISION OF FAIRCHILO GAMERA AND INSTRUMENT CORPORATION ® 313 FAIRCHILD DR., MOUNTAIN VIEW, CALIF., 962:5011 @ TWX: 910-379-643%
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In Volume Production!

SPRp
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a compatible line
of DTL Logic

CERACIRCUIT

Thin-film Microcircuits

5 Mc DTL LOGIC CIRCUITS

The basic member of the Sprague series
of DTL Logic Modules is the UC-1001B
NAND/NOR Gate (see schematic), with
typical propagation time delay of 10 nsec
per stage over a temperature range of
—55C to +125C. Other DTL Logic

Ceracircuits include SCT Flip-Flop, Buf-

fer-Driver, Exclusive OR /Half-Adder, 8-

Diode Gate, and 5-Diode Gate.
To facilitate contact packaging and as-
sembly on printed wiring boards, all 5 Mc

DTL Modules are encapsulated in one

standard case, 1.0" wide x 0.4” high x
0.2” thick.

Circuit schematic, UC-1001B NAND/NOR Gate.

CUSTOM-TAILORED CERACIRCUITS

Ceracircuit Ceramic-base Microcircuits
provide the circuit designer with desir-
able features — component familiarity,
design versatility, increased reliability,
circuit economy. Thin-film technology
permits wide ranges of resistance and
capacitance values, holding close tol-
erances without high-cost penalties. Each
passive component keeps its identity,
allowing conventional design procedures.

For complete technical data,
write to Technical Literature Service,
Sprague Electric Co., 35 Marshall St.,
North Adams, Mass. 01248.

ASM 3104

SPRAGUE

THE MARK OF RELIABILITY

*Sprague’ and ' (@’ are registered trademarks of the Sprague Electric Co.
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Meetings

Electronic Data Processing Conference,
National Retail Merchants Association;
Fairmont Hotel and Tower, San
Francisco, Sept. 20-24.

Systems Engineering Annual
Conference, Clapp and Poliak, Inc.;
McCormick Place, Chicago, Sept. 20-23.

Microelectronics Symposium, IEE; Univ.
of Southampton, England, Sept. 21-23.

Plasma Sheath—Plasma
Electromagnetics of Hypersonic Flight
Symposium, OAR; New England Life
Hall and Classified section at Base
Theater, Laurence G. Hanscom Field,
Bedford, Mass., Sept. 21-23.

AE-4 Electromagnetic Compatibility
Conference, SAE; Grumman Aircraft
Corp., Bethpage, L.I., N.Y., Sept. 22-23.

Military Electronics Conference
(MIL-E-CON 9), IEEE; Washington
Hilton Hotel, Washington, D.C.,
Sept. 22-24.*

IEEE Broadcast Symposium, G-B/IEEE;
Willard Hotel, Wash., D.C., Sept. 23-25.

Automation Conference, Cedar Rapids
Section, IEEE; Town House Motel,
Cedar Rapids, lowa, Sept. 24-25.

Optics in Space Conference, Institute of
Physics and Physical Society Optical
Group; Univ. of Southampton, England,
Sept. 27-29.

Biennial Electric Heating Conference,
IEEE; Carter Hotel, Cleveland, Sept.
28-29.

Symposium on Physics and
Nondestructive Testing, Air Force
Materials Laboratory; Sheraton-Dayton
Hotel, Dayton, Sept. 28-30.

ERA Electronics Show, Cascade Chapter
of Electronic Representatives
Association; Center Display Hall,
Seattle, Wash., Sept. 29-30.

National Symposium on Information
Display, Society for Information Display;
Commodore Hotel, N.Y.C., Sept. 29-30.

International Exhibition of Modern
Electronics, Gospodarsko Razstavisce;
Ljubljana, Yugoslavia, Oct. 2-10.

Canadian Electronics Conference,
Canadian Region of IEEE; Exhibition
Park, Toronto, Oct. 4-6.

International Scientific Radio Union
(URSI), National Academy of Sciences,
National Research Council; Dartmouth
College, Hanover, New Hampshire,
Oct. 4-6.%

National Aeronautic and Space
Engineering Meeting, SAE; Statler
Hilton Hotel, Los Angeles, Oct. 4-8.

Aerospace Instrumentation Symposium,
ISA; Ambassador Hotel, Los Angeles,
Oct. 5-7.

Switching Circuit Theory & Logical
Design Annual Symposium, G-C Univ.
of Mich., IEEE; Univ. of Mich., Ann
Arbor, Mich., Oct. 6-8.

Pan American Congress of Electrical,
Electronics, and Mechanical
Engineering, Mexico Group of |IEEE;
Mexico Section of ASME, Mexico
Group of SAE; Hotel Del Prado and
Auditoria Nacional, Mexico City,

Oct. 9-17.

International Electrotechnical
Commission Conference, IEC; Tokyo
Prince Hotel, Tokyo, Oct. 10-23.

National Communications Conference
(NATCOM), Mohawk Valley Section of
IEEE; Utica, N.Y., Oct. 11-13.

Convention and Exhibit of
Professional Audio Equipment, Audio
Engineering Society; Barbizon-Plaza
Hotel, N. Y. C., Oct. 11-15.

International Motion Picture Engineers
Meeting, SMPTE; Fair Grounds, Milan,
Italy, Oct. 11-23.

ATA Maintenance and Engineering
Conference, Air Transport Association;
Deauville Hotel, Miami Beach, Oct.
26-29.

Call for papers

Symposium on Remote Sensing of
Environment, ONR; Univ. of Mich-
igan, Ann Arbor, April 12-14. Dec.
1 is deadline for submitting one-
page abstract to Dana C. Parker,
University of Michigan, Willow
Run Laboratories, P. O. Box 618,
Ann Arbor, Mich. 48107.

International Conference on Mag-
netics (INTERMAG), Magnetics
group of IEEE, Arbeitsgemein-
schaft Ferromagnetismus; Stutt-
gart, Germany, April 20-22. Dec. 7
is deadline for submission of two-
page abstract to Dr. E. W. Pugh,
IBM Corp., 1000 Westchester Ave.,
White Plains, N. Y.

* Meeting preview on page 16
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‘ d watc*h»Astrodata's new PAM / PDM becommutatof

start a revolution in set-up and performance

Just blink once and you could miss all the set-up proce-
dures necessary for Astrodata’s new telemetry decom-
mutator. It takes less than a second to hit the AUTO-
SET button. The Model 603 Decommutator does the
rest unattended, adjusting the level and gain of the
input amplifier automatically.

ABSOLUTELY NO RATE PLUG-INS
Model 603 does away completely with rate plug-ins.
Thumbwheel switches are centralized around the front
panel for entire selection of frame length (up to 128
channels), rate (1 pps through 10,000 pps), and ref-
erence channels. Touch AUTO-SET and away you
go. Calibrated, synchronized and ready to unscramble
the noisiest signal, extracting good data from what
would have been otherwise useless data in any other
decommutator.

HOW MUCH NOISE IMMUNITY?
We are prepared to demonstrate that the Model 603 De-
commutator offers the most noise immune PAM-NRZ
performance ever available. For example, synchroni-

zation is acquired and maintained with a 24 db peak
signal-to-rms-noise ratio when all adjacent PAM-NRZ
data channel excursions are limited to as little as 20%
full scale. For the full technical statement on noise im-
munity, please ask for our 603 brochure.

What About Input Capture Range and Rise Time Li-
mitations?

1) Exceptionally wide capture, == 30% from pre-set
rate; and if you have very low pulse rates —
2) Virtually no rise time limitations.

SEEING IS BELIEVING

We could go on and on about unique pattern recog-.

nition, frame synchronization, zero and full-scale op-
tions, etc., but you’re not going to believe how much
difference these 603 design innovations can make until
you see them demonstrated. So why not contact the
Astrodata representative in your area and see for your-
self? Or write to Astrodata direct on company letter-
head and request a demonstration. Some of our most
satisfied customer relationships start this way.

——

>

ASTROIDAT A
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Complete line of faster, field-proven

MULTIPLEXERS
A/D-D/A CONVERTERS
BY CONTROL DATA

When you require speed and performance, don’t settle for less than your
long-range needs. The broad line of products developed by Adcomp, a sub-
sidiary of Control Data, now makes it possible to select the instrument for
your specific application. Here are typical models:

7 P e

o, :;60‘

HIGH SPEED MULTIPLEXERS ' o d ‘
Silicon solid-state switches are used in multiplexers to obtain high speed
and low offset voltage. The Model 402 32-channel Multiplexer offers a speed
of 500,000 samples per second with a maximum offset voltage of 250 uv
max. Linearity is better than 0.001% and input impedance is 100 megohms
min. Input ranges from =1 to =100 volts are available.

; S

b 556066006606666

F;;,' e e
ANALOG TO DIGITAL CONVERTERS . © Y
Analog to Digital Converters are available with resolutions from 8 to 14
bits, and 50 to 250,000 conversions per second. A number of inputs are
offered up to =100 volts. Digital output is binary. Integral sample and
holds and extremely stable reference supplies provide exceptional accuracy
and stability.

-~ R i

| & e
i 00000000 !

: @ so@ " g
DIGITAL TO ANALOG CONVERTERS .» —— g
These instruments incorporate the finest components obtainable. For
example, high accuracy and temperature stability are obtained with a pre-
cision resistance ladder immersed in oil. Various models offer resolutions
from 8 to 14 bits, absolute accuracy to +=.015% and an update rate up to
300 ke. Buffer amplifiers are available for various output voltages and drive

capabilities.

FOR INFORMATION concerning these and other ADCOMP instruments,
contact: ADCOMP CORPORATION, Dept. 302, 20945 Plummer St., Chats-
worth, California 91311 (Area code 213, 341-4635)

ADCOMP CORPORATION EILIL{IIROITAL
SUBSIDIARY OF

16 Circle 16 on reader service card

Meeting Preview

Radio at Dartmouth

A new radar technique indicates
that the dusty layer on the suface
of the moon may be less dense than
conventional radar observations in-
dicate. Details of the new tech-
nique and the new information
about the lunar surface will be re-
ported at the fall meeting of the
U.S. National Committee, Inter-
national Scientific Radio Union
(URSI), to be held Oct. 4-6 at
Dartmouth College, Hanover, N. H.
Six professional groups of the
IEEE are cosponsors.

Tor Hagfors of the Massachu-
setts Institute of Technology’s Lin-
coln Laboratory will present first
details of the new radar observa-
tions. Interest in the technique is
heightened by conflicting conclu-
sions about the lunar surface den-
sity derived from radar and from
radiometric measurements.

The URSI meeting will also hear
details of the Mariner 4 occultation
measurements. A seven-man team
from the Jet Propulsion Laboratory
at the California Institute of Tech-
nology, Stanford University, and
Cornell University will describe
what happened to the Mariner sig-
nals as the spacecraft entered the
atmosphere of Mars, disappeared
behind the planet, and then reap-
peared. The data is expected to
provide some information about
the Martian ionosphere.

Communications problems in
South Vietnam will make a report
on ultra-short-wave propagation in
the jungle, by C. R. Burrows of
Radio Engineering Laboratories,
Washington, D.C., a highlight of
the session on propagation meas-
urement and theories. A. P. Barsis
of The Central Radio Propagation
Laboratories, Boulder, Colo., will
describe polarization discrimination
at 100 megacycles in irregular ter-
rain at that session.

Effects of ionospheric disturb-
ances on radio and radar propaga-
tion will be the central theme of
about a third of the 105 papers. In-
creased interest in very low fre-
quency (vIf) and extremely low fre-
quency (elf) signals is also reflected
in the program. Papers include a
report on fluctuations in vIf signals
at Byrd Station, Antarctica.
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9~ projecting standoffs
provide circulation for
heat transfer and an
access area for cleaning
solvents.

2~ solderable, weldable
nickle leads are radially
positioned at 200"
centers.

B These compact Dickson tantalum
capacitors are ideal for high density
and printed circuit applications. They
should be, because that's what they
were designed for. .. at the request
of customers who were impressed
with the quality and reliability of our
standard tantalum line.

m Units may be used at full rated volt-
age at the upper limits of their
—55°C to +85°C temperature range.
374 types assure you of the exact unit
for your application. Give them a try,

DICKSON ““W" SERIES
SOLID TANTALUM CAPACITORS

VOLTAGE CAPACITANCE RANGE
6 Volts .0047 to 220 mfd — 57 types
10 Volts .0047 to 150 mfd — 55 types
15 Volts .0047 to 82 mfd — 52 types
25 Volts .0047 to 47 mfd — 49 types
35 Volts .0047 to 33 mfd — 47 types
50 Volts .0047 to 18 mfd — 44 types
75 Volts .0047 to 3.9 mfd — 36 types
100 Volts 0047 to 2.7 mfd — 34 types

For complete information, wire,
write, phone or use this publicas
tion’s Reader Service Card.

NEW DICKSON 6.35 VOLT SERIES offers
3 OUTSTANDING STABILITY LEVELS.

B This new Dickson 1N 4890-95A series
of low impedance 400 mW tempera-
ture compensated reference diodes
offers certified voltage-time stabilities
of 10PPM, 20PPM, and 50PPM /1000
hours . . . and maximum temperature
coefficients of 0.001 and 0.0005%/°C.
B For the first time, stringent test con=
ditions and minimum equipment ac-
curacies are tightly specified in device
registration data. A certificate is sup-
plied with each device giving —

a — reference voltage as measured at
168 hour intervals during the
unit’s 1,000 hour operating period

b — voltage drift referenced to ““zero
hour”

¢ — chart of voltage drift in PPM

d — detailed format of 1000 hour sta-
bility test sequence

® Needless to say, these units are ideal
for your most critical applications.

For complete information, wire,
write, phone or use this publica
tion’s Reader Service Card,

DICKSON

® Twenty-five standard JEDEC P-
channel and N-channel silicon epi-
taxial diffused field effect transistors
are now available “off-the-shelf”’, in
quantity, from Dickson. And, because
of Dickson’s advanced capability and
experience in silicon semiconductors,
these “transistors offer you significant
performance advantages.

m The following types are currently
available:

N-Channel Units
2N3066 2N3071 2N3366 2N3436
2N3067 2N3085 2N3367 2N3437
2N3068 2N3087 2N3368 2N3438
2N3069 2N3089 2N3369 2N3458
2N3070 2N3365 2N3370 2N3459
; 2N3460
P-Channel Units
2N2606 2N2841
2N2607 2N2842

One hundred lot prices range from
$4.70 to $24.00. Custom types and
matched pairs are also available.

For complete information, wire,
write, phone or use this publica-
tion’s Reader Service Card.

DICKSON DICKSON DICKSON

ELECTRONICS CORPORATION ELECTRONICS CORPORATION ELECTRONICS CORPORATION

310 WELLS FARGO, SCOTTSDALE, ARIZONA 310 WELLS FARGO, SCOTTSDALE, ARIZONA 310 WELLS FARGO, SCOTTSDALE, ARIZONA
PHONE (602) 947-5751, TWX 602-949-0146 PHONE (602) 947-5751, TWX 602-949-0146 PHONE (602) 947-5751, TWX 602-949.0146
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Stackpole now has
production tooling
for all these
Ceramag’ cores for

color television.

Now Stackpole is prepared to pro-
vide immediate delivery of all ferrite
components for the new 90° color
television receivers.

Long the recognized leader in the
development of ferrites for com-
mercial applications, Stackpole
continues to provide quality com-
ponents to the entire television
industry.

Each core for H.O.T. and pin
cushioning shown is made with
Ceramag® 24B...the NEW power
ferrite. This material has already
been proven extensively in current
models. Its high uniformity and
complete dependability make it the

Electronics | September 20, 1963



first choice of many. The deflection
yoke cores are made from Ceramag®
7B...the established ferrite material.

If you seek the highest standard
in quality and performance, plus
prompt delivery, then Stackpole is
your answer. Choose from the most
complete line of television compo-
nents anywhere, made with the best
ferrites available... Stackpole
Ceramag® Why not place your
order today?

For samples and additional tech-
nical information, write: Stackpole
Carbon Company, Electronic Com-
ponents Div., St. Marys, Pa. Phone:
814-781-8521 TWX: 510-693-4511,

Electronics | September 20, 1965
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WHEN ORDERING, ALWAYS SPECIFY STACKPOLE PART NUMBERS.

Color receiver parts illustrated are: 90° AUTOMATIC PINCUSHIONING CORES—Top and
Bottom (1) 50-401 and (2) 50-402, Side (3) 50-405 and (4) 50-406.90° DEFLECTION YOKE CORES
—(5) 52-356, (6) 52-381. 70°-90° HORIZONTAL OUTPUT TRANSFORMER CORES -
(7) 50-11, (8) 50-383 and others. 70°-90° CONVERGENCE CORES —(9) 57-0110 and others.

- STACKPOLE

ELECTRONIC COMPONENTS DIVISION

Circle 19 on reader service card
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DCV ——

414A AUTOVOLTMETER <8 OHMS VOLTS
HEWLETT =  PACKARD 1L.5K LSy

u see it...

Sv 5K

15V 15K

COM  OHMS N0 0

i K, < 150V 150K
500V .5m

1500V 1.5m

414A AUTOVOLTMETER
HEWLETT - PACKARD 9

don't!

DCvV OHMS
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the case of a missing

range switch SOLVED!

A $650 analog dc volt-ohmmeter with fast automatic ranging

plus an accuracy of *0.5% of full scale *0.5% of reading!

No more manual range switching with the Hewlett-Packard
414A Autovoltmeter. Range and polarity change auto-
matically .. .. provide digital range, polarity readout in less
than 300 milliseconds . . . and still give you the conveni-
ence and economy of unusually accurate analog measure-
ments! What's more, the 414A lets you make resistance
measurements, again with automatic ranging, on a linear
analog meter scale!

Here's the world's first “touch-and-read” analog volt-
ohmmeter with accuracy anywhere approaching what you
require for trouble shooting, tweaking, peaking and
nulling, probing a circuit without a schematic. Use it for
maintenance testing, on the production line, in the lab.

In the dc voltage function you simply touch the point
to be measured and in less than 300 msec read the range
and polarity of the measurement on the digital display
at the top of the 414A . . . the precise dc measurement on
the individually calibrated, mirror-backed taut-band meter.
Range 5 mv full scale to 1500 v full scale in 12 auto-
matically selected and displayed ranges.

Or measure resistance 5 ohms to 1.5 megohms . . . on
a linear scale that gives unprecedented accuracy, espe-
cially on the lower ranges. The 12 resistance ranges are
automatically selected and displayed, as well.

Ranges also can be selected and held manually. An-
other feature is a Down Range control which lets you
drop to the next lower range merely by pushing a front-
panel button. High input resistance. All solid-state.
Compact, only 10% Ibs.

The details are in the specifications. But to get the
true significance of this automatic instrument, you need
to see it perform on your bench. Call your Hewlett-
Packard field engineer for that convincing demonstration.
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.

HEWLETT |
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SPECIFICATIONS

DC VOLTMETER
Voltage range:

Accuracy:
Input resistance:

Superimposed

ac rejection:

OHMMETER
Resistance range:

Accuracy:

Source current:

GENERAL

Range selection:
Polarity selection:
Meter:

Isolation resistance:

Floating input:
Dimensions:

Price:

+5 mv to 1500 v full scale, 12 ranges,
manual or automatic ranging
+0.5% of reading *0.5% of full scale

10 megohms on 5 and 15 mv ranges, 100
megohms on 50 mv range and above

insensitive to 60 cps signal with peak value less
than 7 times the full-scale dc level of the range
in use in ““Hold"” position (rejection is 20% of
reading in Autoranging)

5 ohms to 1.5 megohms in 12 ranges (manual
or autoranging with linear scale)

+1% of reading *=0.5% of full scale on

any range

1 ma through unknown up to 5 K ohms, 1 xa
above 5 K ohms

voltage and resistance, automatically selects
correct range in less than 300 msec; a particular
range may be selected manually

automatic

individually calibrated taut-band meter with
mirror scale; linear scale, 0 to 5 and 0 to 15

at least 100 megohms shunted by 0.1 mf
between common terminal and case

may be operated up to 500 v dc above ground
6 18/32" high, 7 25/32" wide, 11" deep

(87 x 130 x 279 mm); 10% lbs (6,4 kg)

$650

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

 PACKARD

An extra measure of quality

420
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IN LINE REGULATED ADJUSTABLE DG POWER SUPPLIES

KEPCO'S DESIGN SIMPLICITY

MAKES THE DIFFERENCE!

RELIABILITY GREATER THAN 40,000 HOURS MTBF

(Mean time before failure computed per RADC Reliability Notebook PB 161894 and the MIL Handbook 217)

+1% LINE REGULATION
105-125 V AC, 60 CPS = 5%* — SINGLE PHASE

The FLUX-O-TRAN® js the heart of Kepco’s PR GROUP
of DC Power Supplies. By delivering a square-wave-form
to the rectifier, the FLUX-O-TRAN increases rectifier
utilization and improves the loading characteristics of the
filter capacitors. This characteristic provides a relatively
low intrinsic source impedance, improving load regula-
tion and affording a low ripple content. The result is a
simple, highly reliable and efficient source of regulated
DC power in minimum space and at minimum cost.

The PR GROUP offers a wide choice of adjustable output
voltage and output ratings with:

m typical ripple values 0.5 to 3%

m overcurrent protection

m no voltage overshoot

u power efficiency typically 50-70%

m reliable, efficient silicon full-wave rectification

m output essentially free of line voltage variations

m isolation of line transients

m current limiting protection from current overloads
and external short-circuit

P
——

< OUR NEW CATALOG
CONTAINING COMPLETE

SPECIFICATIONS AND
APPLICATIONS NOTES

Applicable Patent Nos.
furnished on request

MODEL DC&I{:ZUT R:::ESE PRICE
PR 15—10M 0-7.5-15 |0-10 | $360.00
PR 15—30M 0-15 0-30 | 525.00
PR 38—5M 0-19-38 | 0-5 340.00
PR 38—15M 0-38 | 0-15 495.00
PR80—25M | 0-40—80 | 0—2.5 | 340.00

PR80—8M | 0-80 0-8 475.00
PR155—1M | 0-78—155 | 0—1 | 340.00
PR 155—4M 0-155 | 0—4 450.00
PR 220—3M 0-220 | 0-3 450.00
PR310-0.6M | 0-165-310  0-0.6 | 360.00
PR 310-2M 0-310 | 0-2 450.00

+2% LINE REGULATION
208/230 V AC * 10%, 60 CPS = 5%* — 3-PHASE

PR 20—100AM 0-20 0-100 | 1,050.00
PR 40—-50AM 0-40 0-50 895.00
PR 50—40AM 0-50 0-40 895.00

i
1'

IS NOW AVAILABLE

WRITE FOR YOUR
FREE COPY!

*For models to operate at 104 = 9V AC; 115 £ 10 V AC;
208 .18V AC or 23C =20V AC, 50 cps *5%, add suffix
*—~50" to model no. and derate output voltage by 20%.

KEPCO, INC. » 131-38 SANFORD AVENUE e FLUSHING, N.Y. 11352 * Phone: (212) 461-7000 « TWX #212-539-6623 » Cahle: KEPCOPOWER NEWYORK
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Editorial

Selling
short
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Though the launch date of Apollo, the manned exploration of the moon,
is five years off, some nervous engineers are already doubting that it will
be a success. Some of them, at an informal gathering at Wescon,

were offering heavy odds that the astronauts will not get back alive if
the flight is made on schedule in 1970. The doubts are rooted in the
honest belief that a manned trip to the moon and back is a tremendously
difficult undertaking that requires pinpoint accuracy by navigation
equipment, reliability of electronic components a cut above what we
are used to, and superb performance by thousands of parts and
subassemblies. Apollo, these skeptics say, is a risky project whose
chances of success are forbiddingly small.

The Russians, too, have been sniping at the U. S. space effort, after
several polite years. The well-publicized difficulties of the Gemini 5
flight triggered an accusation that the United States was endangering
its own astronauts’ lives by putting them into space with untried parts,
in an effort to top Soviet achievements. Then a leading Russian
scientist made public his doubts that Apollo would ever meet its target
date.

There is no argument that Apollo represents the most ambitious
technical undertaking that man has ever attempted. The mission, right
out of science fiction, stuns the imagination. The fears for the astronauts’
lives are perhaps overstated; if the hardware isn’t ready, the flight will
be postponed. But the doubters are discounting the rapid strides that
are being made in space technology today. The progress rate is almost
unbelievable. Under such circumstances, it is too early to say that
1970 is premature for Apollo.

The Soviet criticism sounds like sour grapes; the U.S. aerospace
industry has racked up such a string of triumphs in the past 12
months that the Russians may be getting nervous about their lead
in space. All three manned Gemini flights were, after all, successful.
And the Russians have had nothing to compare with the fabulous
pictures of the moon televised by Ranger 9, the spectacular views of
Mars radioed over 134 million miles by Mariner 4, or the smooth
performance of the Early Bird satellite.

The trouble in Gemini 5’s fuel cell was a painful reminder that the
failure of one small part—in this case a heater—can jeopardize a
complex flight. But the very fact that the fuel cell eventually worked
without the heater is an indication of the high quality of technical
effort that is going into the space program.

The truth is that American scientists and engineers have made these
feats look so easy that almost everyone—except the men working on
the projects—has lost sight of how complex each project is, and how
painstakingly put together. The Mariner 4 vehicle, for example, is made
up of 138,000 separate parts, of which 34,000 are electronic components.
Yet it is still performing after nine months of exposure to the
unfriendliest environment man has ever tried to conquer—meteorite
blasts, high vacuum, nuclear radiation, and temperature differences
as high as 600° across individual parts. Such performance should
deter anybody, including the Russians, from predicting the failure
of the Apollo mission this far off.
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Should YOU specify
this small four-pole relay by PeB?

Here is why so many engineers have

An extraordinary combination of features distinguish the KH relay. Small
size (only slightly larger than one cubic inch), 4-poles, exceptional electrical
stability over a long life, a wide choice of mountings. .. all of these and more

are found in the KH.

SWITCH FOUR CIRCUITS
FROM LOW LEVEL TO 3 AMPS

This is a four-pole re-
lay normally used in a
4 Form C arrange-
ment. It can be sup-
plied with a 2 Form Z
(DPDT-DB) config-
uration or, by not wir-
ing certain contact
terminations, any
four-pole combination
of Forms A or B may
be achieved. Berylli-
um copper is used for
the contact arms for excellent conduc-
tivity and long mechanical life,

Both AC and DC relays are available.
Minimum power requirement for AC re-
lays is 0.55 volt amperes at 25° C. DC re-
lays will operate on only 0.5 watts at 25°
C. KH relays are rated at 3 amperes, as
shown below. Under certain favorable
conditions, KH relays will switch up to 5
amperes providing extended life is not
required.

TERMINAL BLOCK
CONSTRUCTION CONTRIBUTES
TO RELIABILITY

Glass reinforced al-
kyd, a material of ex-
ceptional dimensional
stability and dielectric
properties, is used for
the terminal block.
The terminals are
molded into the block.
This construction
serves to keep the re-
lay in precise adjustment throughout its
life. The pierced solder terminals are easily
accessible, speeding hook up.

Now available at leading
electronic parts distributors

24 Circle 24 on reader service card

CHOOSE FROM WIDE
VARIETY OF MOUNTINGS

The terminal block is
uniquely embossed to
allow for mounting
KH relays on metal
strips or angles. This
embossing, around the
two bottom terminals,
keeps the relay from
turning when the nut
is tightened on the
stud. The KH may be
mounted in a variety
of ways. A tab-and-
stud mounting plate
on any side or the top
of the dust cover is
available. Also, a
choice of three sockets
may be used to make
the KH a plug-inrelay.
One socket has printed circuit tabs, the
other two have pierced solder terminals.

CHOICE OF
ENCLOSURES TO MEET ALL
REQUIREMENTS

Dust covered KH re-
lays (KHP) can be
ordered with translu-
cent nylon or clear
Lexan cases. Hermeti-
cally sealed relays are
designated KHS, and
are enclosed in a steel
cover., The nylon cases
are available on spe-
cial order in red, blue,
green, yellow or black so that relays in
various circuits may be color coded.

RELIABILITY OF KH SERIES
FIELD-PROVED IN MANY
APPLICATIONS

The KH has found its way into such diverse
gear as citizens band transceivers, dictating
machines, walkie-talkies, computers, aircraft
communications equipment, scoreboards,
alarm systems, and many others.

For full information call your local P&B
distributor or Sales Representative, or write:
Potter & Brumfield, Princeton, Indiana.

KH SERIES SPECIFICATIONS

CONTACTS:
Arrangements: 4 Form C (4PDT). 2 Form Z
(DPDT-DB).
Rating: 3 amps @ 30 volts DC or 115 volts AC
resistive for 100,000 operations.

COILS:

Resistance: DC: 11,000 ohms max.
AC: 3,900 ohms max.

Power: AC: 1.20 volt amperes nominal @
+25°C,, .550 volt amperes mini-
mum @ +25°C,

DC: 0.9 watt nominal @ +25°C., 0.5
watt minimum operate @ +25°C,,
2.0 watts maximum @ +25°C,

TIMING VALUES:

Nominal Voltage @ 25°C, Max. Values
Pull-in time 13 ms
Drop-out time 10 ms

INSULATION RESISTANCE:

1500 megohms min.

MECH. LIFE:
DC: In excess of 100 million cycles,
AC: In excess of 50 million cycles.

ENCLOSURES:
Dust cover or hermetically sealed,

TERMINALS:
Solder lug and taper tab.

SOCKET:
Solder lug or printed circuit terminals,
Available as accessory.

DIMENSIONS:
1-21/64" x 1-7/64" x 55/64"

POTTER s BRUMFIELD

Division of American Machine & Foundry Company, Princeton, Indiana
In Canada: Potter & Brumfield, Division of AMF Canada Ltd., Guelph, Ont.
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Pacific may get
sub detection

More R&D needed
for fiber optics
satellite detector

France moves up
color-tv debut

Electronics Newsletter

September 20, 1965

Project Caesar, the submarine detection system that extends along the
East Coast of the United States [Electronics, Dec. 28, 1964, p. 77] has
proved so successful that the Navy is now planning to extend the network
along the Pacific Coast.

A string of hydrophones has been installed along the Atlantic’s con-
tinental shelf to detect the presence of submarines hundreds of miles off
the coast. The key to detecting far-off targets is the development of
computer-analysis techniques for picking out the “signature” of enemy
subs despite the background noise of the ocean and the electronic gear.

Problems, however, remain in the installation of the system in the
Pacific. The absence of a continental shelf there makes it more difficult
to place the hydrophones; and Navy researchers do not have as much
information about background noise and sound transmission there.

The prime contractor for the Atlantic project, the Western Electric
Co., presumably will develop the Pacific array. Western Electric is the
manufacturing arm of the Bell System.

Better components are needed to make the electro-optical space surveil-
lance system at Cloudcroft, N. M., do the job it was meant to do: detect
and track satellites against a background of stars. The improvement pro-
gram may take two years.

“As an astronomer’s instrument, the system is wonderful, but it does
not have the sensitivity we want in picking out artificial satellites,” says
Col. Thomas O. Wear, director of the 496L space track research and
development program at the Air Force’s Electronics Systems division
Hanscom Field, Mass. [Electronics, May 3, p. 28].

Col. Wear goes to the Pentagon this month to get approval of his pre-
scription: more R&D, specifically on how to cut losses in the system’s
fiber optics and to increase the gain and sensitivity of the image orthicon
tubes. Says Col. Wear: “We’re not going to have a new tube developed.
We may want to rework some of the existing tubes. We need a scanning
rate of about two frames per second. Most of the tubes are designed for
a scanning rate of from 30 to 60 frames per second.”

The system, which has already cost about $5 million, was developed by
the Radio Corp. of America under a cost-plus-incentive fee contract.
Col. Wear says the improvements on the original design will be paid for
by the government.

France will begin color-television broadcasts in September, 1967—a year
earlier than had been planned. She will use her Secam color-tv system, the
rival of the NTSC method used in the United States.

Alain Peyrefitte, Minister of Information, says the decision is a response
to “national and international demands.” The French believe they will
improve their chance of winning other countries over to Secam when
France has a color-tv service of her own. The international demands come
from Argentina and Spain, which are planning to test Secam about the
end of the year.

The French government has allocated $3 million to the national tv net-
work for development of color facilities, and is expected to approve a



Bids studied
on junior Sage

Gunn effect device
may amplify, too

Addenda
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multimillion-dollar loan to the Compagnie Francaise de Télévision (CFT)
for further development of the Secam system. CFT, a subsidiary of the
Compagnie Generale de Télégraphie Sans Fil, owns rights to the
sequence-and-memory technique by which France claims to have
improved on NTSC.

France has not yet begun mass production of color-tv receivers. Most
black-and-white sets in France cost $250 to $300.

The Air Force has bids from seven electronics companies for project-
definition studies on a smaller version of the Semiautomatic Ground
Environment system for detection of hostile aircraft and commitment of
intercepting weapons. There is already a small Sage system, called the
4121, in Germany; the new system, even smaller, is designated the 407L
and is managed at Hanscom Field, Mass. [Electronics, Oct. 5, 1964, p.
114]. The program will cost $30 million; it will not include the develop-
ment of new equipment. The gear will be installed in transportable shel-
ters, each weighing no more than 3,500 pounds.

Radar and communications equipment will be bought under separate
contracts. Project definition contracts will be awarded next month to
two or more of the bidders: the Raytheon Co., Hughes Aircraft Co., Litton
Industries, Inc., the Nortronics division of the Northrop Corp., General
Electric Co., Westinghouse Electric Co. and Sperry Gyroscope Co., a
division of the Sperry Rand Corp.

An experimental microwave oscillator—the first epitaxial Gunn effect
device—has been developed by Standard Telecommunications Labora-
tories, Ltd., of Great Britain. The oscillator, with a volume of only 0.1
cubic inch, produces several milliwatts of continuous-wave power at 1
gigacycle. The company says the device also shows promise as an' ampli-
fier. It is investigating several modes of amplification.

The oscillator is built of a substrate of semi-insulating gallium arsenide
about 100 microns thick, on which is grown a 15-micron layer of gallium
arsenide. The effective cross-sectional area for the current path is deter-
mined by removing part of the layer to form a track 100 microns wide.
An anode and a cathode are formed by converting two parts of the track
to n* regions, leaving the original n-type material between them. The
length of the n-type material determines the self-oscillating frequency.

STL is affiliated with the International Telephone and Telegraph Corp.

The Air Force is trying to persuade government, industry and university
scientists to put more experiments aboard the Titan 3 missile. Although
four out of the five launches have been fully successful (see related story
on page 44), few researchers are willing to risk sending expensive experi-
ment packages on a test flight. The next Titan launch, slated Sept. 30,
will only carry one-fifth of its potential payload in experiments; the rest
will be ballast. In all, there will be 17 launches in the missile development
program. . . . Manufacturers of radio-controlled openers of garage doors
will have an opportunity Oct. 11 to protest the Federal Communications
Commission’s order that the remote-control devices get off frequencies
used by military and commercial airplanes. But the order isn’t expected
to be changed.
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READOUTS

How to design economy into EL readouts

Because of a new line of EL driver
modules, electroluminescent (EL)
display systems are becoming more
economical than ever.

With Sylvania’s SM-200 series of
drivers the savings are principally in
reduced power requirements. Power
for the EL readout is controlled by
miniature reed switches which are
activated magnetically. The power
economies begin with the ease of
character addressing inherent in the
nature of magnetic coils. Another is
in the fact that memory requires no
power with these devices because
memory magnets are within the reed
coil itself. In large systems this can
result in substantial power reduc-
tions in the overall system.

There is also a significant savings
in hardware over the all-solid-state
type of driver assemblies. Since reed
switches are time-sharing by nature,
there are cost reductions here too.

It has been demonstrated time and
again that reed switching for read-
outs has the same high reliability as
a solid-state device. Physically, the
reed switch is enclosed in a miniature

glass tube with a glass-to-metal seal
at each end. Both ends of the tube
are sealed, making a light but rugged
package with a controlled atmos-
phere. A coil is placed around the
glass package which, when activated,
pulls the contacts together. Sylvania
has added the magnets to the switch
for the optional feature of memory.

Because of the reduced costs of op-
eration and power, along with small
size, ruggedness and light weight,
reed switch EL driver assemblies are
of special interest to designers of
readouts for industrial applications.

There is also the versatility factor:
Sylvania’s line of EL driver modules
will suit many uses. For example,
they perform the function of switch-
ing the segments of both numeric
and alphanumeric EL readouts.
Using the miniature reed switch,
trigger requirements are low — 12
volts at 10ma for 4ms.

All Sylvania EL drivers are avail-
able with and without sockets and
memory. Output connectors are
either solder lugs or printed circuit
card-edge connectors.

In sum, Sylvania’s SM-200 series
EL drivers offer the user an economi-
cal, extremely low-power-consuming
(especially with the magnetically
latched memory capability), reliable,
long-life switching module to meet
varied EL system requirements.

CIRCLE NUMBER 300

This issue in capsule

Integrated Circuits—how to build
high-speed IC systems without sacrific-
ing other vital characteristics.

Receiving Tubes—news on two out-
standing amplifier tubes for mono-
chrome or color TV; plus a new circuit
that increases color TV signal output.

Microwave Diodes —solving X-
through Ka-band problems with minia-
ture broad-banded diodes.

Photoconductors—new series of
75mw cells, just ¥4” in diameter, solves
power handling problems.

Diodes—matched pairs and quads
now available in a single epoxy package.

Television—a new small-neck 12~
CRT simplifies portable and solid-state
set designs.



MICROWAVE SEMICONDUCTORS

Solving X- thru Ka-band problems
with miniature broad-banded diodes

A family of point contact Sylvania
microwave diodes has been designed
for use in miniature circuitry where
multiple band operation is required.
Microwave design engineers are find-
ing that the reason for the successful
application of these MQM devices
actually lies in a combination of plus-
features —relatively minute size
which results in low package capac-
itance and inductance, precision axial
alignment of the mounting pins and
positive hermetic seal.

The mixer diodes are constructed
and tested to perform as equivalents
to the premium units in the 1N21,
1N23, 1N78, 1N26 and 1N53 families.
This capability permits coverage of
the major microwave spectrum with
packaged devices averaging 1/50th
the size of their standard counter-
parts.

As detectors the MQM diodes are
especially versatile. Their combina-
tion of high video sensitivity over a
broad spectrum makes them ideal for
use in modern surveillance systems.

To insure easy insertion and posi-
tive electrical contact, over 50 per-
cent of the body length is devoted to
the mounting pins. And dimensional
controls on MQM diodes are consid-
erably improved over units in the
DO-T7 package, making mount design
inherently easier. The MQM’s high
self-resonant frequency enables engi-
neers to design for broad frequency

Noise Figure in db

capability while maintaining maxi-
mum circuit sensitivity. This is es-
pecially important in octave band
mixers and multi-band detectors for
test equipment and military systems.

The development of a special
glass-to-metal seal insures hermetic-
ity to 10-8cc/sec. This low loss di-
electric is another factor which suits
them to high-frequency systems.

CIRCLE NUMBER 301

VIDEO DETECTOR D-5233 voltage output vs. frequency
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TELEVISION

For economy & small size new small-neck 12" CRT

“Portable,” “battery-operated” and
“solid-state” — these are three very
strong consumer demands in today’s
market for black-and-white televi-
sion. TV set designers have found
that these needs are more easily met
with picture tubes designed espe-
cially for these requirements. Here’s
news on a tube that satisfies design-
ers’ demands and can provide cost
savings too.

Television circuit designers have
long known that small-neck picture
tubes are essential to compactness in
TV set depth. Sylvania meets this
need with a 12” monochrome tube
that has the added feature of making
possible production economies.

With the new ST-4132A, a substan-
tial saving is possible on deflection
components. Now less expensive
parts can give full deflection with a
substantial savings on yokes.

Foreground, Sylvania’s ST-4132A 12" CRT for compact

monochrome TV set designs; in the background, a
rectangular 19” color bright 85 ™ tube.

Plans call for the new tube to be
manufactured in 90° deflection angle.
The neck is just .788-inches in diam-
eter, 3% -inches long, and contains a
straight gun which requires no ion

volt filament and a 100-volt G2.
Designers are finding that this 12”
tube is equally suited to both tubed
sets and solid-state types. Both light
weight and small size make it ideal
for portable, battery-operated sets.

trap. It has a 150-milliampere 12.6-
CIRCLE NUMBER 302

ST-4132A TENTATIVE DATA
Electrical Data

EDCUSINEIMEtNOT. 00 sy tiunels seb atsiiarneie saydnsiaiid sl opsbaiieobiols o Electrostatic
IDOHOCLIONTMEEINOR o0 oo 4 8 ardiis o o v adiol bresaiol sl o o s s sbys a ot s 6 o ot b etepis) 4 idke Magnetic
Deflection Angles (approximate)
e R s 10 Sl SR S B e F0F s RSP C TR g X L e 90 degrees
pleEtontal .. et kot M DI i S S S AR SR E L L B R R 80 degrees
ViTan (] R PR o EPE P, KR NS D B SCRRBRORE AL TR GBS RELY (5 8 3 11 8y 1V M Lt B8 63 degrees
Direct Interelectrode Capacitances
Cathode to all other electrodes (approx.) ..........ooveeveennnennsas 5 uuf
Grid No. 1 to all other electrodes (approx.) ...........ocevueveusnnns 6 puf
External conductive coating to anOUe™ .. .c...s cvsiviivssess seoscssssie 850 max. uuf

550 max. uuf
Resistance Between External Conductive Coating

*Measured with implosion protection hardware connected to external coating.

and Implosion Protection Hardware ...............0iveennnnnnns 50 min. megohms
Heater Cutrant ut 12.6 YoIts, PCOFIAC - <iscic v saiinsivine sald malstiwninsle s 150 = 10ma
Heator Warm-up [TiMB. /55 rhsiomsh st s osleeie iois o s bl alsinms §Ld b sretais s & 's 4 14 seconds
Optical Data |
PRoSBROF NUMBET oS i e F R e O L s s re it e et S Bl g P4 Aluminized
Light Transmittance at Center (APProX.) . ...cee e cenivess o esielssssensiosa 52 percent
AntireriectioniTrs atmant s O Al T R T e L T d o v Bed it hoiaioldl s 4 2 o None




INTEGRATED CIRCUITS

Build high-speed IC systems
without compromise, using SUHLII

Now there’s no need to sacrifice a
single important characteristic when
youre building a high-speed inte-
grated circuit system. High levels are
maintained in noise immunity, logic
flexibility, stability, coupled with low
power dissipation and can count
when you use SUHL II circuits from
the extensive family of Sylvania Uni-
versal High-level Logic circuits.
The proof of the pudding is in the
system demonstration shown here in
the logic diagram. It displays per-
formance in a typical system in which
data is clocked into a SUHL II J-K
flip-flop (SF-250 Series) and then rip-
ples through four logic levels, each of
which has a loading of 5. The output

Each Gate = % SG-240 or 4 SG-220

5556

of the last logic level is clocked into
another J-K flip-flop.

The oscilloscope traces show per-
formance at a clock frequency of
18me. The data is clocked into the
first flip-flop in approximately 15nsec
and ripples through four loaded logic
levels in approximately 24nsec, or
6nsec/logic level.

But each node in the system has
the same high saturated logic swing,
the same high noise immunity, and
the same high fan-out and drive ca-
pability.

No extra cans are needed for level
restoration, nor are any fan-out buff-
ers or bias supply regulators neces-
sary. And the average power dissipa-

tion for the entire system is only 27
mw /logic element.

All things considered, the design
engineer can build high-speed sys-
tems without compromise, if he uses
SUHL 1II circuits. The features of
SUHL II don’t end there. There is a
complete series of logic elements in
the new series, which are compatible
with all other SUHL circuits.

In addition, all SUHL II circuits
are available in the new hermetically
sealed 100-mil pin center plug-in
package, for economical system as-
sembly in the commercial, industrial
and military fields.

CIRCLE NUMBER 303

Each Flip-Flop — SF-250

=
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—1K, 6-—
—1 K2
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CLOCK

SUHL II BASIC CIRCUIT

.

Vertical — 1V/cm

Horizontal — 20 nsec/cm

A = output from SUHL II gate

B = output from SUHL II J-K flip-flop
C = output of last gate




RECEIVING TUBES

What’s newest in amplifiers
for monochrome and color sets

Here’s news on two recent superior
amplifier tubes from Sylvania that
are finding increasingly wide accept-
ance in new television set designs.

Type 6AF10

The exceptionally versatile 6AF10
can be used in virtually any general
double pentode application. It serves
as an amplifier for both sound IF and
video in black and white television
sets. In low B+ color sets, it is a vital
component in the combined func-
tions of burst and video amplifying.

This dual pentode’s video output
section is a frame grid design while
the sound IF portion is a regular grid.
Coupling capacity between these
pentode sections is unusually low, as-
suring maximum electrical isolation.

The 6AF10 is supplied with a
standard compactron 12-pin base.
This affords greater flexibility to cir-
cuit designers over the 9-pin base
types.

Sylvania engineers recently ran
tests in which the 6AF10 was com-
pared to a popular 9-pin base type.
Results showed that the 6AF10 pro-
vided a voltage gain increase of 10%
and, at the same time, the sound IF
sensitivity was improved 17%. Then,
when its two pentode operating
points were changed to operate both
sections near rated dissipations with
plate voltages of 200 volts and screen
voltages over 125 volts, there were no
signs of spurious or parasitic oscilla-
tions. In sum, the 6AF10 performed
brilliantly in these tests.

Type 12GN7A

A new video amplifier for color cir-
cuits, the 12GNT7A, is the redesigned

12GN7 with an increased plate dissi-
pation rating of 11.5 watts. It has a
screen dissipation rating of 1.5 watts.
A sharp cutoff frame grid pentode
with very high transconductance
(36,000 gm), it also has low knee volt-
age and a relatively linear plate cur-
rent vs. grid voltage transfer charac-
teristic.

Together with an inherent high
plate current and gain, the 12GN7A’s
features ideally suit it for color TV
requiring high video signal outputs
with wide bandwidth.

Another important feature to TV
circuit designers is that it eliminates
the need for additional amplification.
In addition there is a cost-saving fea-
ture with the elimination of a plate

dropping resistor.
CIRCLE NUMBER 304

MARKETING MANAGER'S CORNER

Our man in your town

Don't just use your Sylvania indus-
trial distributor. Lean on him. That’s
our advice. And his too.

All too often, he’s considered a sec-
ond-class source by manufacturers of
original equipment. If this is the case
where you're concerned, it would be
to your great benefit to try him out on
any of his multiple services.

Do you know that he’s an excellent
source for product data and other
technical information? This includes
all of our handbooks, catalogs, and
Sylvania’s Engineer Data Service.
And because he’s local, you're sure to
receive the information you want
promptly. Let me suggest one way
you might put him to the test. First,
select a product in this issue of
IDEAS; then, instead of sending in
the Hot Line inquiry postcard, call
your Sylvania industrial distributor
directly for the information. I can as-
sure you, you'll get real action.

Do you know that he can get you
prompt engineering assistance also?
Throw a technical problem at him.
If he doesn’t have the answer at his

fingertips, a phone call to a company
Sales Engineer or directly to the fac-
tory will get you an answer customed
to your problem.

Most importantly though, he’s the
best source for a broad range of
Sylvania quality electronic products.
He has the distinct advantage over
most manufacturer salesmen of being
able to specialize in all industries in
his locale. He has already become a
successful specialist in gearing his
inventory, delivery and competitive
pricing to local needs.

In sum, he’s a realistic business-
man bent on making a profit by pro-
viding his specialty: service. Don’t
you think that you and he ought to
get together?

W. T. BUSCHMANN

sl 5w )Z, Z
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PHOTOCONDUCTORS

"

New ruggedized 75mw 'a cells
can solve power handling problems

Now, using the latest T-2 photocon-
ductive cells, you can directly oper-
ate electromechanical actuators and
indicators of 3.0 milliamperes sensi-
tivity.

Power handling capability of this
high order is no problem for Sylvania’s
newest ruggedized T-2 line, which
has a 75-milliwatt rating at 25°C. Be-
cause of both the high power rating
and inherent physical ruggedness,
these miniature V4 -inch-diameter
cells are especially suited to demand-
ing industrial and commercial appli-
cations.

There are four types in this photo-
cell line which cover the broad range
of 2,000 to 128,000 ohms light resist-
ance at 2 foot-candles. Dark resist-
ance is at least 100 times the light
resistance value. Because of this high
ratio of resistance change, there is a
wide operating range for both posi-

tive switching action and broad con-
tinuous control usage.

Thermal stability, long an industry
problem with photoconductors, is im-
proved in these cells with a light-sen-
sitive cadmium sulfide wafer in a
hermetically sealed atmosphere. The
wafer has a medium-fast response
time and a spectral response which
peaks near 6100 angstroms. This
closely approximates the response of
the human eye.

Mechanical ruggedness is appar-
ent from the shock and vibration rat-
ing. These miniature cells are de-
signed to withstand 300 g’s impact
shock and 2.5 g’s vibration for ex-
tended periods. Another important
mechanical feature is the strain-free,
all-glass envelope which protects the
sensitive cadmium sulfide from mois-
ture. Moisture is a major cause of fail-
ure in many types of photoconduc-

tive devices.

As an added safeguard to con-
tinued correct operation, Sylvania in-
cludes its well-known “Blue Dot”
compound. This is applied to the
edge of the cell wafer. In event of
damage to the envelope allowing
moisture to enter, the blue dot
changes color to pink. The change
will occur in the presence of as little
as 0.02% moisture, giving ample
warning of impending degradation in
cell performance.

These rugged T-2 photoconduc-
tors can be used in a wide variety of
industrial and commercial applica-
tions including counting, sorting,
tachometry, inspection, registration,
electronic volume controls, photom-
etry, headlight dimmers, and auto-
matic camera aperture controls.

CIRCLE NUMBER 305

1,000,000
T-2 PHOTOCONDUCTOR DATA
Sylvania Cell Light Dark Cell Ambient Spectral Shock Im- Vibration
Type Voltage Resistance Resistance Dissipa- Temperature Response pact Accele- Fatigue |
Number tion at 25°C Range ration 100,000 §
(Voits)*» 2  (Ohms)3  (Megohms)® (Milliwatts) (°c) (Angstroms) (6)t. 5 (G)*: & f
8318A 300 32,000 10.0 75 —40 to 470 6100 == 400 300 2.5
8475A 200 2,000 0.2 75 —40 to 470 6100 == 400 300 2:5 Ao
8477A 300 8,000 0.8 75 —40 to 470 6100 =400 300 2.5 P
8582A 300 128,000 10.0 75 —40 to 470 6100 == 400 300 2.5 S
Notes: =
1. Absolute maximum values. 5 1000
2. Measured with cell in complete darkness at a pulse rate of 120 pps, 50 msec duration. Voltage in excess ES
of the rated value may damage the cell. Max. DC voltage is limited by max. dissipation and min. dark 7]
resistance rating. E
3. lllumination 2 FC. Color temperature 2870°K. Measured after 60 minutes’ minimum exposure to approxi- -4 100
mately 50 FC illumination (ambient room light). s f
4. Minimum. Measured in complete darkness at least 10 seconds after removal of 2 FC illumination.
5. 1 microsec. duration (Mil-E-1E-Method 1041). 10 | O R S U 1R 19 0,11
6. Vibration acceleration for extended periods (Mil-E-1E-Method 1031). 1.0 10 100 1000 10,000
ILLUMINATION IN FOOTCANDLES




DIODES

Now in a single package, hermetically
sealed, matched multi-diodes

MATCHED DIODE QUAD
8.02::;?‘10.002
inp \ |_—~cathodes

O = U‘ . |

O [ - e |
0.500 g 1
max. O | s - |

0.100 nom.
O O

l—— 0.850 min. %

i
——-I 0.20 max. |-—-— 0.465 max. —~|‘———— 0.850 min.———ol

MATCHED DIODE PAIR
0.020 =+ 0.002

tin plated\ cathodes

0.310 o ' o
max. @) e . .

!g 0.850 min. { 0.465 max.ﬁ—‘io——— 0.850 min. —-l

—+ 0.20 max.}—

0.100 nom.

No longer need there be confusion
when the design engineer needs
matched diodes.

A new series of matched pairs and
matched quads is now available from
Sylvania. Each diode is hermetically
sealed in an all-glass package and
then, after matching, the pairs or
quads are molded together in one
epoxy package.

The result is an especially rugged
pair or quad of matched devices that
always maintains identity. And since
interconnections are eliminated, ver-
satility is substantially increased. The
matched pairs and quads can also be
supplied with common cathode, com-

mon anode, or in series.

The fact that Sylvania batch-proc-
esses these diodes is added assurance
of uniform characteristics. In addi-
tion, all have passivated junctions to

insure high reliability and long life.
Sylvania also supplies matched
monolithic diodes i 3- and 4-lead
TO-46 packages.
CIRCLE NUMBER 306

SILICON DIODE PAIRS Matching*
PIV lralVv 1rR@a25C Ir@150°C T.(30303) Co Irae AV
D-9742 50V 100ma 0.1pa@40v 100pa@40v 20ns 2.0pf 2ma-5ma 15mv
D-9732 100V 50ma 0.1pa@40v 100pa@40v 20ns 2.0pf 2ma-5ma 15mv
D-9312 150v  100ma 1.0na@125v 1lua@125v 10. pf 2ma-5ma 15mv

SILICON DIODE QUADS

D-9747 50V 100ma 0.1pa@40v  100xa@40v 20ns 2.0pf 2ma-5ma 15mv
D-9737 100V 50ma 0.1za@40v  100pza@40v 20ns 2.0pf 2ma-5ma 15mv
D-9317 150V 100ma 1.0na@125v 1lpa@125v 10. pf 2ma-5ma 15mv
Irce AV
T y 150pa-2ma 10mv
*Other matchings available 5ma-10ma 20mv
10ma-25ma 30mv

lpge — Forward current range of match.

)
\\?(g%NE INQUIRY SERVICE

Use Sylvania's ‘“Hot Line"” in-
quiry service, especially if you
require full particulars on
any item in a hurry. It's easy
and it's free. Circle the reader
service number(s) you're most
interested in; then fill in your
name, title, company and ad-
dress. We'll do the rest and see
you get further information
almost by return mail.

Dept. 88

FIRST CLASS
Permit No. 2833

Buffalo, N.Y.
BUSINESS REPLY MAIL R e A S AL ]
No Postage Stamp Necessary if Mailed in the United States —
ARSI

POSTAGE WILL BE PAID BY
RUEHIE G e
SYLVANIA ELECTRONIC COMPONENTS GROUP —
Sylvania Electric Products Inc. TS I R AT
1100 Main Street T~
Buffalo, New York 14209
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RECEIVING TUBES

New circuit increases color TV

signal output, has fewer components

With an economical high-level de-
modulator circuit by Sylvania, de-
signers of color television sets can
now boost picture tube drive while
using fewer parts. This new circuit
design is based on the excellent ca-
pabilities of the Sylvania 10]T8 de-
modulator. This tube features a frame
grid sharp-cutoff pentode in combi-
nation with a high mu triode in a
9-T9 envelope.

Using the circuit shown here, a
color receiver can increase in R-Y
(red) over its original output by as
much as 50%. The prime advantage
of this design over the industry’s
standard “X-Z” system is that now
the high-level demodulators drive
the red and blue guns directly. This
eliminates two triode amplifier
stages.

The pentodes are used as the R-Y
(red) and B-Y (blue) demodulators
and one triode section amplifies the
G-Y (green) signal taken from their
common cathode circuit. This leaves
a triode available for use as a color
killer or sync separator. The new cir-
cuit also eliminates the necessity of
several resistors.

A unique feature of this circuit is

the method by which the G-Y signal
is obtained. Conventionally, matrix-
ing in the demodulator plate circuits
is used. This results in plate loading
that reduces chrome output for driv-
ing picture tube grids. By taking the
G-Y signal from the common cathode
circuit, the plates are freed of unde-
sirable loading, with a resultant in-
crease in output gains. A grounded
grid triode amplifier supplies the G-Y
signal with phase and amplitude for
efficient picture tube operation.

Chroma information is applied to
the cathodes of both pentode sec-
tions from a low impedance driving
source while the subcarrier voltage
is applied separately to the two num-
ber one grids. The demodulated R-Y
and B-Y signals are developed across
the 18,000-ohm plate resistors and
are used to directly drive the red and
blue guns of the picture tube.

The G-Y signal is developed across
the 120-ohm resistor in the common
cathode circuit and is applied
through a low pass filter to the cath-
ode of the triode amplifier. This filter
blocks the chroma and subcarrier
voltages and at the same time pre-
vents the triode from acting as a load

on the chroma source. The grounded
grid triode circuit amplifies the G-Y
signal in the proper phase to drive
the green gun of the picture tube.

OPERATING CONDITIONS
Ebb 270 Volts

Chroma Input 5.5 Volts p/p
Subcarrier Input 22 Volts p/p
Demodulator Qutput
R-Y 200 Volts p/p
B-Y 150 Volts p/p
G-Y 90 Volts p/p

CIRCLE NUMBER 307

This information in Sylvania Ideas is furnished
without assuming any obligations.

SYLVANIA

SUBSIDIARY OF

GENERALTELEPHONE & ELECTRONICS

GLlE

NEW CAPABILITIES IN: ELECTRONIC TUBES ®* SEMICONDUCTORS ®* MICROWAVE DEVICES ® SPECIAL COMPONENTS *® DISPLAY DEVICES

NAME

TIFLE:

COMPANY

ADDRESS

CITY

STATE

Circle Numbers Corresponding to Product Item

)
\\~H\O{/L’INE INQUIRY SERVICE

Need information in a hurry?
Clip the card and mail it. Be
sure to fill in all information re-
quested. We'll rush you full par-
ticulars on any item indicated.

You can also get information
using the publication’s card
elsewhere in this issue. Use of

300 301 302 303 304
305 306 307

the card shown here will sim-
plify handling and save time.

[ Please have a Sales Engineer call



GUDEBROD LACING TAPE CAN

S

AVE YOU MONEY-

e

SPECIAL
FINISHES
SPEED HARNESSING

Gudebrod hasLacing Tape
that almost laces itself—

the worker guides it in-
stead of having to fight it.
Work goes fast!

BETTER
HARNESSES
—FEWER REJECTS

Gudebrod Lacing Tape
makes proper ties that do
not slip. Saves money on

assembly! Saves costly
rejects!

WORKER
SAFETY
APPRECIATED

Gudebrod Lacing Tape is

easy on the hands, feels
good to work with . . . so
the work goes better, is
faster. Saves money on
harnessing time!

GUDEBROD
CABLE-LACER
another money saver

Handle holds bobbin of
lacing tape, feeds tape as
needed, grips it for knot-
ting. Speeds harnessing.
Has paid foritself in a day.
Another money saver.

Gudebrod Lacing Tape is engineered for the job it has to do—saves money where it counts—in the
harness room. More than 200 different tapes in the Gudebrod Line—Write for our Product Data Book!
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FOUNDED IN 1870

Area Code 215, WA 21122

UDEBROD BROS. SILK CO,, INC.

Circle 35 on reader service card

12 SOUTH 12th STREET,PHILADELPHIA,PENNSYLVANIA 19107
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A microwave

link by space
creatures

Henry Magnuski, Motorola’s internationally recognized leader
in microwave research, ponders the possibility that intelligent
creatures in outer space, a thousand or so years ago, may have
sent Earth some mysterious microwave signals. But he doesn’t
let that stop him from luring down-to-earth engineers and scien-
tists to join Motorola’s advanced microwave team.

Recently, a segment of the scientific community has been knee-deep in
confusion, if not controversy, about CTA-21 and CTA-102, mysterious
points in outer space which emit strong, short microwave signals.

As of publication time, no one knows exactly what is causing these
signals...but a lot of people have strong opinions. Some say planets;
some say they are gaseous disturbances like other “radio” stars; some
say they were sent by space-creatures of a super intelligence!

Don’t laugh. Some well-respected astronomers take the “super-intelli-
gence” theory quite seriously (but don’t take that medieval “monster”
I’'m pictured with seriously). The Russians even laid claim to detecting
an “intelligent” 100-day pattern to the signals. In my opinion they laid
an egg and most British and American astronomers agree.

So, the controversy rages. Although I accept only the “gaseous dis-
turbance” theory, I'll never be able to prove it, unfortunately. Why
not? It’s simply a matter of time and distance. Best estimates put
CTA-21 and CTA-102 about 1,000 light-years away, so the microwaves
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our radio telescopes are picking
up now were sent about 1,000 years
ago. Thus, even if we could answer these

signals today (and Earth engineers aren’t
close to having the power or technology yet),
it would take another thousand years for our

answers to arrive at the CTA’s; and who is to say
the “senders” will still be there?

Even if they did read us, it would take still another
thousand years for any “intelligence” to answer us...
unless microwaves can be made to travel faster than
the speed of light. Who has the time to wait? And
another thing —if these creatures are so blasted intel-
ligent, why didn’t they send us a more readily deci-
pherable signal in the first place?

Maybe I’m skeptical simply because I don’t like the
idea of anyone being a thousand years ahead of Earth’s
technology ... without my being able to slip him a
Motorola application blank.

However, if you are a scientist or engineer with only
your head in the clouds, and have a penchant for
designing advanced microwave systems, we can offer
you the rare opportunity to join some of the world’s
outstanding microwave systems engineers in work on
projects like these:

ONE MAN BAND
A solid, down-to-earth microwave development is the
Motorola MP-7...truly a portable one-man field ter-
minal. It can be used for high-speed data, high-density
voice, multi-channel remote control and telemetry,
closed-circuit TV, radar relaying, troposcatter trunk-
ing, portable command post trunking, downhill radio
transmission...you name it, MP-7’s got it! This solid-
state equipment also fits readily into existing shelters
for radio-remoting of many outputs from other elec-
tronic equipment. Developed on company funds, cur-
rently in production, and operating in the field as a
finalized system terminal, the MP-7 fulfills a present-
day communications need...on this planet, of course.

KEEPING AN EYE ON EDWARDS

The Air Force Flight Test Center and NASA’s Flight
Research Center at Edwards AFB has to keep a close
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eye on a variety of test ac-
tivities over hundreds of
miles of their high-speed
test range. Motorola de-
signed, engineered, installed,
and maintains the micro-
wave and multiplex system
(a “turnkey” job). It allows
several control centers to
continuously communicate
with, receive, record, and
display flight test data from
test vehicles in real time as
they proceed over any point
of the flight range. Data
may include four 500 kc
telemetry composite signals,
one timing and five intercom signals, one wideband
search radar and 60 control and monitoring signals.

BACK IN THE IVORY TOWER

Our special “‘ever-advancing-the-state-of-the-art” group
(the quotes mean I know it’s a cliché, but at least you
know what I'm talking about) is feverishly applying
the latest thinking in advanced microminiaturized
circuitry ... much of it their own... to the design of
microwave components and systems. In their own
words, they are placing “particular emphasis upon the
integration of devices such as tunnel and back diodes,
varactors, microwave transistors, and ferrite devices,
into miniaturized assemblies offering improved per-
formance”. They are working in these four general
categories of microminiature circuitry:

‘ "l- 33 .. J >
Complex data transfer system
installed at Edwards AFB
high speed test range.

'-'\.‘. ,.., .} P -
Portable MP-7 microwave unit
for tactical use.

THIN FILMS —deposited layers of semiconductors,
or metal, on a suitable substrate.

HYBRIDS — a combination of thin film, semicon-
ductor, and microminiaturization techniques.

MONOLITHIC — totally integrated semiconductor
circuits.

THICK FILMS —a combination of high dielectric
materials, etched microwave strip transmission
lines and semiconductors.

NOW IT’S YOUR TURN

As you can tell by now, Motorola has plenty of oppor-
tunities for creative microwave scientists and engineers
(my attitude toward CTA-102 and CTA-21 notwith-
standing). If you're an R&D type, a systems or equip-
ment designer, or if you prefer on-site field work...
there may be a spot for you. Mail me the coupon
below, and we’ll talk about it.

MOTOROLA

An equal opportunity employer.

Military Electronics Division

SCOTTSDALE, Arizona, 8201 E. McDowell Road
CHICAGO 51. lllinois, 1450 N. Cicero Avenue

FREE TECHNICAL LITERATURE

(1) Microwave Solutions to Communications Problems,
new, more economical approaches to today’s complex military
communications problems with an eye to future needs, and
(2) Advanced Microwave Science & Systems, Military and
space applications beyond the boundaries of classic design
patterns. For these brochures, (don’t be surprised if I toss in
some recruiting literature) attach this to your letterhead, and
mail it to me at Dept. 205.
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65 DIGIT DISPLAY ® COMPLETELY SOLID STATE LOGIC ® AUTOMATIC RANGE
AND POLARITY PLUS OVERRANGE IDENTIFICATION 0.000-12.000, 00.00-120.00,
000.0-750.00 ® POTENTIOMETRIC INPUT IMPEDANCE ® ACCURACY — .01% F.S.

=+.01% OF READING ®100 M/SEC SAMPLE PERIOD ® TRUE DIFFERENTIAL INPUT=

140 DB CMR @ ELECTRICAL OUTPUTS ® REMOTE PROGRAMMING ¢
FUNCTIONS — DC AND RATIO

E Electro Instruments, Inc.

u 8611 Balboa Avenue, San Diego, California 92112

Circle 39 on reader service card
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Princeton Applied Research Corpora-
tion offers a sophisticated line of
power supplies providing extremely
stable voltage and current outputs
whose accuracy is traceable to N.B.S.
All models are completely solid state
and feature a careful, conservative de-
sign leading to highly reliable opera-~
tion. Indicative of the features found
in these units is a unique chopper-
stabilized amplifier with a DC open-
loop gain of 5 x 109, falling off no
faster than 6 db/octave to unity gain.
This insures extremely low output im-
pedance (less than 10 micro-ohms at
DC) and fast transient response with-
out ringing.

PAR Reference Sources permit con-
siderable operational flexibility,
having been used in such diverse ap-
plications as serving as the reference
voltage in analog computers to pro-
viding the constant current required in
“bucking” coils in elaborate magnet-
ometer systems. All units feature
digital output selectors, complete short
circuit protection, and low ripple and
noise. Write for Bulletin No. 112.

MODEL OUTPUTS ACCURACY RESOLUTION 8 HOUR STABILITY
NO. CONST. V. CONST. L. CONST. V. CONST.|. |CONST.V. CONST.L CONST. V. CONST. I, PRICE
0to2A Determined .001%
Determined +abi
0to 60V @ 51 V max. 0.19 by Ext. o + stability
TC-602R @ 2 A max. (Requires Ext. | of F's, gy Ex{b's 10 my Resistors 001% of external | $1/185.
Resistors) asis 400 pa max. resistors
O0to 100V 0to 100 ma* 0.01 0.02% 1 n
TC-1002R | G 200mamax. @ 100Vmax. |ofF.S. ofF.S. Lmv Lka 001% 002% $1,500.
O1oby Otocdoma | o001 0.03% 1 10
to ma .01% .03 ®v m pa 190/
TC-602CR | 0to60V 0to2A of F.nS. of F.DS, min. i .001% .002% $1,750.
@2Amax @ 60V max.
0to 100V Oto 180ma‘ 0 i
Oto10V Oto 10ma y ) kv m pa % 29, X
TC-100.2AR 0tolV 0tolma 0.01% 0.02% min. min. .001 .002 $1,800,
@ 200 ma max. (@ 100V max.
Oto 180v gto %80 ma* 0 o
Otol0V to 10 ma o / m py mpa "
TC-100.2BR| o451y 0toTma 0.01% 0.02% e o0 .001% .001% $2,200.
@ 200mamax. (@ 100V max.
Any fixed
Any fixed Upto 1 ppmof y
(SFFI;ig')‘ES voltage to 100V g‘;’r;f”s‘(ff Within setling adjustable range | .001%  .001% quotation
@2ampsmax. 1gg meax about nominal only.

*Available to 200 ma (at extra charge).

40 Circle 40 on reader service card

P \ PRINCETON APPLIED RESEARCH CORP.

A Dept. D

R Box 565, Princeton, N. J.
Telephone (609) 799-1222
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Industrial electronics

Still camera

If the camera or the subject moves
during picture-taking, the photo-
graph will be blurred. To a certain
extent, moving objects can be
“frozen” by adjusting the shutter
speed; but that method won’t work
for industrial photography of vi-
brating objects, and at best it’s a
hit-or-miss approach to photog-
raphy with a hand-held camera
from a moving vehicle. The Itek
Corp. of Lexington, Mass., has de-
veloped two electronic image sta-
bilization methods—for a moving
object and for a moving camera—
that solve the problem in spectacu-
lar fashion, as shown in the photo-
graph below.

The techniques were developed
from an investigation into astro-
nomical photography, where a jig-
gling telescope can ruin a photo-
graphic image. Itek scientist Efraim
Arazi came up with a method so
sensitive that it can overcome the
blurring effects of scintillation, the

Small, electronic device developed by the Itek Corp., stabilizes images being
viewed through a camera or a telescope even though the optical system jiggles.

Similar device stabilizes vibrating images.

apparent “twinkling” of the stars.

Pentagon interested. Itek says
the systems have wide military and
industrial applications. The com-
pany already has about half a mil-
lion dollars of military orders for
the gear. Commercial units aren’t
yet available; in tests, though,
stabilized cameras have photo-
graphed engine valves in operation.

Not only were the valve motions
frozen, but when signals -from the
image stabilizer were fed into an
oscilloscope, any irregularities in
motion showed up as bumps on
the displayed waveform.

A series of photos of a printed
circuit board showed clearly that
some components were affected by
vibration, because they were de-

Movements of hand-held camera blur photo (left) of an automobile. But when Itek’s image-stabilization device
is inserted behind the cameras lens, the image is frozen, as shown in the picture on right. Such a device
could hold images steady even if the pictures were being taken from a bouncing jeep or from a helicopter.
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tected in motion different from that
of the board itself.

Arazi says that the system has
frozen action of a randomly vibrat-
ing target even when frequencies
reached as high as 2,000 cycles per
second. Tests are now being con-
ducted, he adds, to determine the
upper limits.

Electron deflection. The key to
both systems is that they do not
try to control the motion of the
camera itself. “It’'s much simpler
to move a beam of electrons,” says
Arazi.

The stabilization device goes be-
tween the lens and the film. The
optical image modulates an elec-
tron beam which is focused on a
phosphor screen. Any erratic mo-
tions of the beam caused by vibra-
tion of the target or the lens are
straightened by deflection coils be-
fore the beam hits the screen.

In the system for a moving tar-
get, the coils are guided by four
photomultiplier tubes. The other
system, for a jiggling camera, uses
horizontal and vertical inertial sen-
sors, which trigger the coils to keep
the beam centered on the screen.

At the screen, the camera takes
over again; the phosphor image is
recorded on film as the shutter
opens.

With a moving subject and a
moving camera, when not enough
detail is present for either system
alone, the two could be used back-
to-back.

One of the major advantages of
the techniques is that they are pas-
sive. For example, in some image
stabilization methods, a strobo-
scope is used to light the target
for brief moments to freeze a mov-
ing object. But in biological studies,
such as eye analysis, the bright
flash of light would obscure the re-
sults.

Monitor on the track

Railroad locomotives are pulled off
the line for a complete inspection
about once a year. The checkup
takes a month and a half, and
much of the labor may be wasted
if the machine is found to be in
good working order. The railroads
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have been slow in adopting elec-
tronic techniques, but one elec-
tronic system could save millions
of dollars a year in maintenance
costs; it's a monitoring program
developed by the Cubic Corp., a
military and aerospace company.

A number of transducers are
used to take readings on tempera-
tures, pressures, and vibrations in
critical parts of the locomotive.
The results are stored on an in-
cremental tape recorder. The half-
inch tape, on a 2400-foot reel,
moves in increments of 0.005 inch.
After each run, the tape is fed to
a computer that is programed to
recognize the signature of an im-
pending breakdown. As long as all
goes well, the engine can keep
rolling.

Take a sample. The system has
a 50-channel commutator to se-
quence the recordings from the
transducers. Those that monitor
very critical parts may be sampled
more than once during a complete
scan,

All data is digitized before be-
ing recorded. Integrated circuits
are used in the logic portion of the
signal conditioning section to re-
duce size and weight and to im-
prove reliability. The signal condi-

tioning circuits are on plug-in
cards.
William Praetorius, industrial

projects manager at Cubic, says
the company expects to sell the
system to an Eastern railroad
shortly.

Computers

On the road

The harried businessman who can-
not escape the ubiquitous tele-
phone at work or at play may soon
have another prod to his con-
science: the ubiquitous computer.
A portable teleprinter has been de-
veloped which provides access, via
any telephone, to a time-shared
computer.

The instrument, an adaptation of
a standard Teletype machine, was
designed by Jesse T. Quatse, man-

ager of engineering development at
the computation center of the Car-
negie Institute of Technology.

The commercial version will be
built by Electronic Systems, Inc.,
of Pittsburgh. It will be contained
in two suitcases weighing a total of
about 60 pounds. One container
will hold a keyboard and printer
unit, The other, connected to the
printer with a short piece of cable,
will contain control electronics and
a cradle to hold a telephone hand-
set.

The teleprinter is plugged into a
wall socket and the computer’s tele-
phone number is dialed on the tele-
phone, in the same way as from a
standard teleprinter. Then the tele-
phone handset is placed on the
cradle in a position that allows the
control unit to “talk” into the
mouthpiece of the handset and
“listen” to the earpiece. As the
computer program is typed on the
keyboard, signals are sent on the
line to the computer, which solves
the problem and sends back an an-
swer. The printer types out the in-
formation received from the com-
puter.

If the computer is fully engaged
when its number is dialed, the fa-
miliar busy signal is heard.

Medical electronics

A helping hand

The Philco Corp. is extending a
helping hand to amputees. Last
year the company developed an ex-
perimental system that amplifies
nerve signals picked up from a sub-
ject’s skin to operate the knee joint
of a leg brace on an artificial leg
[Electronics, Nov. 30, 1964, p. 74].
Last month the company went a
step further and unveiled a com-
pletely self-powered artificial arm,
also controlled by minute bioelec-
tric signals, that can bend at the
elbow and turn at the wrist. And by
next year, Philco hopes to have an
artificial arm that can move in six
basic ways, duplicating most of the
movements of a real arm.

Follows order. The signal-sens-
ing technology used in the new ar-
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tificial arm is similar to the tech-
niques used in the leg brace. In
both cases, electrodes are attached
to the skin near the brace or arti-
ficial limb. When the brain orders
the muscle to contract, it generates
minute signals called electromyo-
graphic, or EMG, potentials. The
EMG’s run tiny electric motors that
move the limb or brace. An am-
putee would move his arm by
“thinking” his shoulder muscles
into action. (A similar technique to
operate paralyzed limbs is de-
scribed on page 110.)

The problem has been in getting

This man is literally shaking hands with himself. The electrodes

walk very far while hitched to a
computer and a coder. In the new
limb, the engineers were able to
replace them with a series of dis-
criminant circuits that would re-
spond only to a particular pattern
of EMG’s. When a person moves
his arms or legs, not all the muscles
exert the same force; but by de-
signing many circuits to respond to
many different EMG’s, the artificial
limb is able to respond to various
muscle signals much the same way
that a real arm or leg responds to
brain signals. It will exert varying
degrees of force.

on his arm pick up electromyographic signals that are amplified by
the circuitry in his left hand to operate the artificial arm on the
stand. The limb can bend at the elbow and twist at the wrist.

the motors to distinguish among
the tens of thousands of EMG sig-
nals that can be generated by a
muscle, and to respond only to a
specified group. In the leg brace,
the signals from the electrodes
were fed into a Myocoder, an in-
strument that the Philco engineers
developed to change the analog
electrical impulses into digital val-
ues. The digital signals went to a
computer, which was programed to
recognize a particular series of
numbers that were representative
of a standard brace movement.
Free movement. No one could
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The limb was developed at Phil-
co’s Bio-Cybernetic Engineering
Laboratory in Willow Grove, Pa.,
under the sponsorship of the Navy
and the National Institutes of
Health’s Vocational Rehabilitation
Agency. The model is still experi-
mental. It will take another year,
says W. L. Wasserman, the man-
ager of the project, before a general
arm—one that will fit any person
who has lost a limb above the
elbow—can be perfected.

Russian arm. Philco hasn’t been
alone in the development of elec-
tronically controlled artificial limbs.

Last year, Soviet scientists demon-
strated a prosthetic sleeve [Elec-
tronics, Dec. 28, 1964, p. 111] that
performed simple clenching mo-
tions. Although the model was only
a below-the-elbow device, the Rus-
sians said they were working on
artificial limbs that moved in vari-
ous directions. The Russian limb
cannot move with the same accu-
racy and sensitivity as Philco’s; it
responds only to a certain threshold
of EMG signal, rather than to dif-
ferent signals. The Russian arm
also lacks the selectivity of Philco’s;
an erratic movement, for example,
could trigger it to move, whereas
in the Philco device only a partic-
ular muscle movement associated
with a particular order can trigger
a move.

In addition, the Russian arm
lacks force control. A user might
have considerable difficulty in pick-
ing up delicate objects, although
Russian engineers claim that with
practice an amputee can learn to
pick up an egg.

Consumer electronics

Channel trimming

Commercial television channels
take up 4.5 megacycles of the al-
ready crowded broadcasting spec-
trum. Efforts to squeeze a channel
even slightly produce pictures of
low resolution; but a method of
channel-trimming, without loss of
resolution, may now be at hand.
A small electronics company,
the Sonic Vee Corp. of New York,
last month received a patent on a
system in which 150 tv channels
can be packed into the channel
space that currently can carry only
one tv broadcast. Each channel in
the Sonic Vee system requires a
bandwidth of only 30 kilocycles.
Unlike conventional television,
Sonic Vee’s system doesn’t always
reproduce a complete picture
every 1/30th of a second. The
technique takes advantage of the
fact that not all parts of a tv pic-
ture change from frame to frame.
Split seconds. The Sonic Vee re-
ceiver contains a storage tube that
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selectively reproduces only those
areas of each frame that have
changed. This, in itself, doesn’t re-
sult in cutting the necessary band-
width. The system still requires
sufficient frequency response to be
capable of producing sharp im-
ages even when the picture is
changed abruptly; these shifts in
black and white are transmitted as
high-frequency signals. A full-res-
olution, slow-scan tv system oper-
ated at a 30-kc¢ bandwidth would
require a full five seconds to re-
produce each frame, but the Sonic
Vee system takes only a fraction
of a second.

Changing scene. The key to the
system is variable-speed scanning,
and the amount of data—or the
degree of change from frame to
frame—determines the scanning
rate. When the light level in the
transmitted scene remains uni-
form, the scanning is fast. But
when there is a change, the rate
slows. The larger the change, the
slower the scanning.

To alert the variable-velocity
beam that it is approaching a
change in intensity in the scene
being scanned, a second beam
scans the same area—but a micro-
second earlier.

Two 15-kc signals are used in
the system: one, similar to a con-
ventional system, transmits light-
level data, and the other transmits
the beam position on the screen.
The total 30-kc bandwidth can be
trimmed further, to 17 ke, by mul-

tiplexing the two signals, the
inventor, George Doundoulakis,
maintains.

Other uses. The Sonic Vee sys-
tem has a potential beyond the
regular commercial tv field. For
example, an f-m radio station
could use one of its two available
subcarriers to broadcast special tv
services, such as pay-tv or stock
market quotations to customers.

In addition, says the inventor,
the reduced bandwidth makes it
possible to use any 15-inch-per-
second professional audio recorder
to tape a video signal; this can be
done by placing each of the two
15-ke signals on a separate record-
ing track.

Also, Sonic Vee’s technique will
enable transmission of tv signals

over a few conventional telephone
lines. Currently, Doundoulakis ex-
plains, the Sonic Vee system needs
nine phone lines, but if the sig-
nal were reduced nine-to-one—by
trimming picture size, resolution
and frame rate—the picture could
be transmitted over one phone
line.

Contracting

Gold star for Titan

The Titan 3’s development pro-
gram calls for 17 launches. On
Sept. 30, the Titan will be launched
for the sixth time—but the Penta-
gon estimates that its development
is already 88% complete. And with
costs running 0.2% below the con-
tract price, the program has be-
come the showcase of the Defense
Department’s incentive contract
system. Secretary of Defense Rob-
ert S. McNamara calls Titan “the
best-managed contract in the
Pentagon.” The program has un-
doubtedly strengthened his at-
tempts to negotiate contracts that
will make defense manufacturers
hold costs down while improving
technical performance.

The program has been equally
successful for its contractor, the
Martin Co.,a division of the Martin
Marietta Corp. It has already col-
lected $18,132,000 in profits on the
$324-million contract. If Titan per-
forms as expected in the 12
launches that will be held at two-
months intervals beginning next
week, Martin could collect almost
$10 million more in bonuses and
go well over its profit target of
$22,680,000, or 7% of the contract.

Future rewards. And McNamara,
true to his word that companies
which do well on development will
get production contracts, has set
Martin to planning for Titan’s fu-
ture. Air Force officials say possi-
ble missions include putting up the
first five manned orbiting labora-
tories, and orbiting at least six
large scientific payloads, both with
Titan 3-C. The Titan 3-X, a missile
which could use various kinds of
upper stages, depending on the

For a successful Titan launch—a bonus.

mission, may be called on to orbit a
dozen Apollo-sized payloads. That
adds up to about 23 more rockets
which Martin could make, at a cost
at least equal to that of the present
17-rocket contract.

The Titan contract carries both
bonuses and penalties for holding
costs down, getting rockets deliv-
ered on schedule, and assuring per-
formance that meets or exceeds
specifications. Even though Mar-
tin has stayed within its original
cost estimate—despite a $15 mil-
lion miscalculation by one subcon-
tractor—the company has collected
no bonus for the feat; a 2% reduc-
tion was required for that. So far,
all missiles have been delivered on
time, and if the rest also meet the
schedule, Martin could avoid $147 -
279 in penalties.

Performance pays off. The fast-
est carrot—and the biggest stick—
are found at Cape Kennedy. Each
Titan 3 flight is worth 100 points,
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Up to 72% smaller than MIL-C-25C paper capacitors!

MIL-C-19978B/2 reduces capacitor size drastically—
down to .125” diameter by 4" long. At the same time
electrical characteristics are upgraded sharply.

MIL-C-19978B/2 hermetically sealed mylar* capacitors
are available now from TRW with immediate delivery
in production quantities.

= REDUCED SIZE—35% to 72% smaller than MIL-C-25C.
= VOLTAGE CHOICE—30V, 50V, 100V, 200V, 600V, 1000V.
= CAPACITANCE CHOICE—.001 mfd through 10.0 mfd.

= TOLERANCE CHOICE—*10%, £5%, £2%, £1%.

For full information contact: TRW Capacitors, 112 W. First St.,
Ogallala, Nebraska. Phone: 308-284-3611 « TWX: 308-526-7816.

These capacitors—when designated TRW Type 693—are available to high reliability specifications, and in
custom capacitances and tolerances beyond the range of MIL-C-19978B/2. *Du Pont registered trademark

TR w CAPACITORS
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which are awarded for the count-
down, solid burn, solid separation,
first stage burn, second stage burn,
and orbit. For the first 900 points,
the failure of a flight can cost Mar-
tin up to $810,000 in penalties, each
point being worth $8,100.

There are no penalties or bonuses
from 900 to 1,100 points—but then
comes the payoff. From 1,100 to
1,400 points, each flight is worth
$3,240,000 in bonuses. That’s where
Martin stands to make the extra
$10 million.

So far, the company has had
three perfect launches of the Titan
3-A, which has three liquid stages
but lacks the 120-inch solid-fuel
rockets strapped to the side of the
Titan 3-C. The first 3-A failed to
orbit. The first 3-C, launched last
July 18, was a success.

Reliability program. Martin met
one of its biggest problems, the
reliability of electronics parts, by
imposing three rules upon itself
and its subcontractors:

= All critical parts for both the
production rockets and the space
sub-systems were ordered at once
and stored until needed. “That way
all the transistors, diodes and other
components in any batch are either
all right or all wrong,” says William
G. Purdy, general manager for
space systems at Martin-Denver.

* Martin procurement officials
signed agreements with suppliers
requiring an identification of the
manufacturing process and notifica-
tion of any change in the process
that might affect performance.

= Critical elements which could
produce catastrophic error were
subjected to certified quality test-
ing at the manufacturer’s plant and
were retested for deterioration be-
fore being installed aboard the Ti-
tan III.

Keeping the profits. With suc-
cess in sight, there is only ome
cloud on Martin’s horizon, accord-
ing to William B. Bergen, company
president.

“It's been a damn good con-
tract,” he says. “The grave danger
is that a cost plus incentive fee
puts a major premium on perform-
ance, and you don’t get perform-
ance until the end of the contract.
That's when the Renegotiation

Board can look at your profits for
the last year and make you give it
all back.”

Defense officials have sought, for
more than a year, without success,
a statement of Renegotiation Board
policy in regard to incentive fee
contracts.

Military electronics

Portable ground control

Ground-control approach radars
may soon be airlifted or trucked
into combat areas. The smallest,
lightest tactical landing system in
the Air Force, is being tested at
Spence Field, Ga., and presumably
will be sent to South Vietnam after
it has been proved out.

The terminal air-traffic control
system consists of two 6,000-pound
shelters. It’s a far cry from an in-
stant Idlewild, but it can guide
military planes to safe landings in
treacherous terrain. Best of all, it
can be moved in and out of an area
in a matter of days.

The producer, LFE Electronics
of Boston, a division of Laboratory
for Electronics, Inc., is trying to
develop a 3,500-pound shelter. The
Air Force has purchased four of
the earlier systems, designated
TPN-17, for a total of $1 million.
The TPN-17 will fill a temporary
need until advanced tactical sys-
tems are developed. Procurement
is expected to start next month on
tactical navigation aids for the
407-L system [Electronics, Oct. 5,
1964, p. 114], which can control
fighter planes from a jeep.

Integration. Building the ter-
minal from existing equipment was
a “systems integration job,” ac-
cording to Joseph W. Lovoi, engi-
neering manager of LFE. The
manned operations shelter is
staffed by two operators and a su-
pervisor, with their display con-
soles. On its roof is the transponder
interrogation antenna. The un-
manned radar shelter contains the
radar transmitter, receiver and
power supplies. Elevation and azi-
muth antennas on the roof can be
lowered electrically or manually
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into the shelter for transportation.

The search radar is capable of
detecting aircraft at up to 40 nau-
tical miles on the plan position in-
dicator. When the search radar is
used in conjunction with the iden-
tification-friend-or-foe (IFF) dis-
play, the search capability is ex-
tended to 200 miles.

Two modes. The system’s pri-
mary code is simultaneous search
and precision approach. Here the
radar is in precision-approach and
the IFF beacon in search config-
uration. The IFF video is presented
on one indicator as a present-posi-
tion indication. Its operator can
detect, identify and control mili-
tary aircraft in his area. He may
direct them all through. or direct
them one at a time into the glide-
slope “window”, where responsi-
bility is turned over to the radar
controller for the landing. At this
point, the radar controller identi-
fies the aircraft again and proceeds
with landing instructions.

In a secondary mode of opera-
tion, both indicators are in the
search mode—one portraying radar
responses, the other video re-
sponses from aircraft transponders.
In this instance, the IFF beacon is
used for control of planes from 200
miles to about 25 miles, at which
distance the radar controller takes
over. Both controllers can be on
IFF search or both on radar search,
depending on the density and dis-
tribution of air traffic.

In another secondary mode, both
controller can be in the position-
approach-radar mode, with two or
more aircraft on the glide path sep-
arated by distance and time.

Toward a peace economy

A presidential committee has
warned of a declining role for de-
fense expenditures in an expanding
economy, and proposed four major
steps to make it easier for compa-
nies to adjust to a peacetime
economy.

The Committee on the Economic
Impact of Defense and Disarma-
ment noted that defense expendi-
tures accounted for about 10% of
the gross national product from
1955 through 1963, and that the
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The Amperex silicon planar/ epitaxial
choppers, type 2N2569 now offer not
only the lowest offset voltage in the in-
dustry, but the lowest dynamic “on" re-
sistance as well. Every factory-matched
pair of 2N2569's is guaranteed not to
exceed 50 pVoir and 10 ohms rec max.
The offset voltage will remain stable over
extremely wide temperature ranges.

Behind this unprecedented combina-
tion of lows for production quantity
matched pairs is the 2N2569 itself with its
offset voltage of only 250 pV (180 pV
typ.)—and its rec of 10 Q max., the lowest
ever offered in a commercially available
transistor.

A second chopper, the 2N2570 (iden-
tical to the 2N2569 but with offset voltage
of 500uV max.) is also available.

These two low level choppers offer
exceptional performance at exceptional
prices, singly or in pairs. They are ideally
suited for low level voltage measure-
ments, DC amplifier stabilization, analog-
to-digital conversion, telemetering and
wherever ultra-precise switching is the
requirement.

For complete data and applications
information, write: Amperex Electronic
Corporation, Semiconductor and Receiv-
ing Tube Division, Dept. 371, Slatersville,
Rhode Island 02876.
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in transistor choppers!
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share is now down to 8.4%. Barring
a world war, the panel said, the
Pentagon’s share of the national
output is likely to continue to de-
cline over the long run.

The committee’s 13 members
represent many governmental agen-
cies. Its leader is Gardner Ackley,
chairman of the Council of Eco-
nomic Advisers.

Recommendations. The commit-
tee’s 92-page report, the result of
nearly two years of deliberations,
made the following recommenda-
tions:

= Require defense procurement
agencies to give longer advance no-
tice to contractors when programs
are to be canceled or changed; also
require prime contractors to assess
for the government the probable
impact on their employees of any
termination of major contracts.

* Allow defense companies to
charge off, as a contract expense,
the cost of participating in plan-
ning for community diversification.
Companies can already do this in
financing their own diversification
studies.

= Consider allowing a contractor

in a government-owned plant to -

use part of the plant for commer-
cial ventures on a rental basis if
defense business should be with-
drawn or curtailed substantially.

= Improve the effectiveness of
the federal-state employment serv-
ices. In this connection, the com-
mittee reported that employment of
engineers and technical personnel
had bottomed out early in 1964 and
has subsequently improved slightly.

Communications

Party line

The gigantic Saturn rocket that
will launch the Apollo spacecraft
toward the moon will be 360 feet
tall; the building in which it will be
built is, of course, even bigger. It
could house the Pentagon and the
Chicago Merchandise Mart with
room left over for a few bunga-
lows. The National Aeronautics and
Space Administration, which has a
number of solutions toward com-

munications in outer space, found
that it needed a special system for
“inner space”—the inside of the
assembly building.

A conventional intercom system
wouldn’t work, because NASA
wanted a hundred or more stations
on the line, and with that many
outlets, feedback would degrade
the sound. The Collins Radio Co.
came up with a closed-circuit radio
system that can accommodate 112

m,.m‘_ 3 & = .
Gargantuan garage for the Saturn 5.
Communications inside the building be-
came as complex as communications in
outer space.

stations, all linked on two coaxial
cables, with maximum attenuation
of only three decibels. The system
could be expanded to 600 sta-
tion without major engineering
changes.

Double coax. The Collins system
is called Radic, for Radio Interior
Communications. Each station is a
multichannel transceiver; one coax
is used for sending and the other
for receiving. The cables are linked
by a line amplifier, and the only
other wiring is for the 28-volt d-c
power supply.

Since the system is a closed-cir-
cuit hook-up, it isn’t susceptible to
outside r-f interference; nor does it
radiate interference.

Radic is a single-sideband, sup-
pressed carrier system with an
audio response of 300 to 3,000 cps;
it is capable of duplex communica-
tions on a single carrier frequency.

A master 4-kilocycle reference
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generator supplies a pilot signal
for phase-locking the individual
stations and spacing the channels.
Each station has a digital fre-
quency synthesizer that produces
carrier injection signals of between
516 and 960 kc for channel selec-
tion. The selected frequency is
divided to 4 ke and compared with
the 4-kc reference for phase-lock-
ing and oscillator control.

Double modulation. The audio is
amplified, and modulated with 500
ke, which is an exact controlled
harmonic of the 4-kc reference. The
modulated signal is 500 ke plus and
minus the audio signal. A mechan-
ical filter passes only the upper
sideband—500.3 to 503.0 ke—which
is the intermediate frequency. For
an individual station to communi-
cate with another, the i-f is modu-
lated with a signal from the fre-
quency synthesizer that is deter-
mined by the channel selector. The
result of this modulation, the dif-
ference between the i-f and the
injection signal, is the lower side-
band, which is transmitted.

The signal travels down the
transmitter coax to the line ampli-
fier that boosts the power level of
the signal and sends it down the
receiver coax. Only the receiver
whose frequency synthesizer pro-
duces the same injection carrier as
the transmitter can pick up the sig-
nal.

A switch at a master station,
however, permits the i-f to pass di-
rectly to the r-f output terminals
for communicating with all other
stations simultaneously.

Any number of stations can get
together on a conference call when
each operator tones his frequency
synthesizers to the common injec-
tion carrier frequency. Actually,
every station could be connected
on a conference call, with no
degradation in signal level.

Space electronics

New phase in space

Later this year, the Air Force will
flight-test a phased array antenna
that may be used in satellites. Such
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Literally hundreds of printed circuit board assembly systems have been built by
Universal to date. Customer-proven reliability . . . with more than 20 systems at some
facilities . . . is one of the key reasons for their ever increasing popularity. Their repu-
tation is also built on:

O EXCLUSIVE VERSATILITY Universal systems are designed to insert unlimited
numbers of components in a programmed sequence, including components of
varying physical sizes. Also available for transistors, and new multi-lead compo-
nents. Any desired grid pattern may be used, board sizes are unlimited, and an
entire board can be completed with a single handling.

O HIGH SPEED Models 6001 and 6001 M pantograph insertion machines insert
axial lead components at production rates of 2000+ /hr. .. Model 6010 with
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O LOWCOST Both original and operating cost of Universal systems are low when
compared to any other systems.
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how to measure 1n-phase,

quadrature and angle while
sweeping frequency to 100 kc

) ’\IT"’C'I\T’WTQTH A AN L

North Atlantic's latest addition to the PAV line of Phase Angle Voltmeters* enables
you to make measurements while frequency is varying over half-decades without
recalibration. The VM-301 Broadband Phase Angle Voltmeter* provides complete
coverage from 10 cps to 100 kc, and incorporates plug-in filters to reduce the
effects of harmonics in the range of 50 cps to 10 kc with only 16 sets of filters.
Vibration analysis and servo analysis are only two of the many applications for this

unit. Abridged speC|f|cat|ons are listed below:

SIS
3

Voltage Range ........................................... 1 mv to 300 volts full scale

VOItRZE ACCUTACTY:...:. v nnrosresinsiashiesios brera e asinsbeabices s 2% full scale
Phase Dial RANED.....c.....crvosprismpmesssoniiamisis 0° to 90° with 0.1° resolution
(plus 4 quadrants)

PHASOTACCUIACY v 5y e s o A R e o Cr s o B ;252
Input Impedance............................ 10 megohms, 30pupf for all ranges
(signal and reference inputs)

Reference Level Range..................ccccocviiiiiiiiiinn 0.15 to 130 volts

197 x 7" x 10” deep
$2290.00 plus $160.00 per set of filters

Wp—
i b o

d

North Atlantic’s sales representative in your area can tell you all about this unit

50 Circle 50 on reader service card

as well as other Phase Angle Voltmeters* for both production test
and ground support applications. Send for our data sheet today.
*Trademark
INORTH ATLANTIC industries, inc.
TERMINAL DRIVE, PLAINVIEW, L. I, NEW YORK e OVerbrook 1-8600

Electronics Review

an antenna, which has no moving
parts, can pick up signals from sev-
eral widely spaced ground stations
simultaneously and direct messages
back to the stations.

The antenna is made up of 200
individual receiving and transmit-
ting elements, each the size of a
tieclasp. Both elements of a pair
operate with the same ground sta-
tion.

The array is retrodirective, or
self-tracking. That is, the signal
arrives at the individual elements
in a certain space-time relationship,
or phase, which is preserved as the
signal is modulated on the satellite
and retransmitted back to earth.
The highly directional signal has
high gain and requires only a few
watts of power.

The antenna itself is a disc of
dielectric material about three feet
in diameter. Each element is etched
on the dielectric material using
printed circuit techniques. Behind
each pair of receiving and trans-
mitting elements is a transceiver
which modulates the received sig-
nal from earth and retransmits it
at from 1,550 to 5,200 megacycles.

Most phased array antennas with
retrodirectivity were developed for
ground radar systems. The satel-
lite system was developed for the
Air Force by Sylvania Electric
Products, Inc., a subsidiary of the
General Telephone & Electronics
Corp.

Electronics notes

» 21-inch rectangle. The Admiral
Corp. and Motorola, Inc., have an-
nounced plans to produce color
tv sets using rectangular 21-inch
tubes—the first of that size for the
industry. The most popular black-
and-white sets use 2l-inch rec-
tangular tubes. Other producers
currently make rectangular color
tubes ranging from 11 to 25 inches.
Motorola will start pilot produc-
tion of its 21-inch tubes in mid-
October, while Admiral expects to
start marketing its sets during the
second quarter of 1966. Admiral’s
color tubes will be produced by
the National Video Corp.

Electronics | September 20, 1965
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These 32 npn and 8 pnp transistors, 28 resistors and 12 capacitors (34 actual size) are replaced by the dual J-K flip-flop shown actual size above.

Good, we’ve got 'em. .. from Texas Instruments.
And you can get 'em fast. . .from DEECO.

So you want speed with noise immunity? Texas Instruments
Series 54 TTL logic family gives you 13-nsec propaga-
tion delay with a big one-volt noise margin...and power
dissipation of only 10 mw/gate. These high-performance
units are establishing a new industry standard in satu-
rated logic. Operating temperature is —=55°-to +125°C.

So you want low cost with reliability? Texas Instruments new
Series 73 modified-DTL industrial integrated circuits
give you all the economy advantages of TI’s “multi-
function” approach to circuit design. Since three or four

DEECO%“‘\C.

Fill out this coupon and send Name
it to us at the address listed
below for TlI's new Series 54
bulletin (20 pages) and new
Series 73 bulletin (28 pages).
You'll get complete perform-
ance specifications onthemany
types available in both series.

complete circuits can be built in a bar of silicon for little
more cost than a single circuit, the cost-per-circuit-
function goes down fast. Yet, you get this economy with-
out any quality sacrifice — in the same welded, hermeti-
cally sealed flat pack as military units. Designed for
operation in industrial environments of 0° to 470°C.

So you want fast delivery? We carry full stocks of both Series
54 and Series 73 integrated circuits (and more than 50
other digital and linear types as well). You may be as-
sured of fast, accurate service and shipment.

Please send the Tl Series 54 and 73 bulletins to:

Position

Mail Station or Bldg. Code

Company.

Address.

City and State

AUTHORIZED

st ~&

DISTRIBUTORS — SERVING INDUSTRIALS EXCLUSIVELY

618 FIRST STREET N.W. o

Electronics | September 20, 1965

CEDAR RAPIDS, IOWA

PHONE 365-7751
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You've just

decided to use

a lighted
pushbutton,

instead
of a
toggle

switch.

Are you going to have to switch SWITCH suppliers?
EeEpETELY . TR R R

3C-4103

52 Circle 52 on reader service card

Well, if you have been considering one of the 3,150
toggle switches we have at Control Switch, you
can quietly stay right where you are and

start considering one of our 1,800 lighted
pushbutton switches.

Same salesman. Same distributor. Same supplier.
Same superior engineering for applications
where you can't afford to have a switch goof,
even after a hundred thousand actuations.

You can stay with us just as easily, too, for leaf
and lever, interlock and limit, hermetically-
sealed and environment-free switches.

[ mreperes -y |

CONTROLS

COMPANY
lOF AMERICA

CONTROL SWITCH DIVISION
1420 Delmar Drive, Folcroft, Pennsylvania 19032

Circle 53 on reader service card—>
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COAXIAL CABLE — Chester Cable Corp. offers a complete
line of coaxial cable for military and commercial applications.
Manufactured in accordance with MIL-C-17, JAN-C-17 and
commercial specifications. Constructions include solid, air-
spaced and foam dielectrics with conventional braid shields or
flat copper tape shields, having PVC or polyethylene jackets.
Custom designed constructions of triaxial cable and high
frequency-high voltage cable are also available.

MULTI-CONDUCTOR CABLE — Wide range of custom
designs available, manufactured in accordance with such
industry standards as MIL specs., U/L, CSA, IPCEA, EIA,
IMSA, ASTM, ete.

Chester Cable Corp. is a preferred source for quality elec-
tronic and electrical cable, insulated and jacketed with ther-
moplastic materials such as polyvinylchloride, polyethylene
and nylon. Custom designs of shielded or unshielded cable in-
clude: Control Cable - TV Camera Cable - Missile Cable * In-
tercom Cable + Computer Cable + Special Hi-Voltage Cable
and Parallel Bonded Ribbon Cable.

- MIL-SPEC WIRE — Made in accordance with specifications

MIL-W-16878 (Types B, C & D), MIL-W-76B (Types LW,
N e T S TN SR — MW & HW) and MIL-W-5086A for electronic systems. Avail-
able in single or multiple constructions, shielded or un-
= shielded, with or without nylon or PVC jackets.

T ST SRR TR AR T T S TS < T R R W 1 Y e v

WIRE AND CORD FOR THE APPLIANCE INDUSTRY —
U/L and CSA approved, 60°C — 80°C — 90°C — 105°C
appliance wiring material — SVT, SJT, ST cord, SJTO &
STO oil-resistant cord, SJT & ST oil-proof cord, SPT cord
with or without individually insulated ground wire. Used for
washers, dryers, refrigerating, air conditioning, vending,
heating, X-ray and other electrical and electronic equipment.

RADIO AND TV CIRCUIT WIRE AND CABLE —U/L and
= CSA approved, 60°C — 80°C — 90°C — 105°C appliance and
radio circuit wire, microphone cable, shielded and unshielded
audio circuit wire, twin lead antenna wire, phonograph cable,
parallel-bonded color convergence ckt. cable, braided hook-up
wire, hi-anode wire, hot chassis lead, balun-coil wire, shielded
constructions with spiral, braided, aluminum-Mylar tape and
conductive materials; all available in Thrif-T-Bond® tinned
over-coated conductors.

| oR e IR T N AR e T LG SR S RN

MISCELLANEOUS WIRE AND CABLE—Machine Tool Wire
* Bus Drop Cable - Flexible Test Lead Wire « Municipal Signal
Cable * Low Energy Circuit Control Cable + Station Control
Cable + Inter-Office Communication and Signaling Cable
+ Deep-Well Submersible Water Pump Cable - Gas Tube Sign
and Oil Burner Ignition Cable * Intercom Cable + Gasoline
and Oil Resistant Wire «+ Computer Cable - Uninsulated Bus
Wire « Parallel and Jacketed Cord - Braided Ground Strap,
and special custom designed cable for your applications.

Write or phone for further information.
CHESTER CABLE CORP., A Subsidiary of Tennessee Corporation, CHESTER, NEW YORK 10918
Phone: 914 — 469-2141 - TWX: 914 — 469-7011 Printed in U.S.A.




Can Function Module Systems
obsolete every other
analog control technique?

IN A WORD, YES. From experimental
laboratory to pilot plant to full scale
process plant, CEC Function Modules
obsolete every other means of analog
computational control.

The reason: CEC Function Modules
simultaneously achieve better perform-
ance, maximum utility and higher reli-
ability — at a far lower unit cost.

The secret: CEC Function Modules
are constructed of identical operational
amplifiers — the most efficient and ver-
satile analog design concept known to-
day. Various amplifier arrangements
produce modules for different functions.
By using this inherently superior tech-
nology, CEC makes available to users
of analog instrumentation, for the first
time, all the potential advantages of
COHERENT DESIGN.

Check these unique benefits . ..

VERSATILITY: Virtually any combi-
nation of functions can be employed to
build computing and controlling sys-
tems, and to tailor CEC Function Mod-
ule instruments to each customer’s
needs.

OPERATIONAL COMPATIBILITY:
Using a standard 0-10 volt signal, up to
20 modules can fan out from a single
module without changing the output.

PERMANENT CALIBRATION:
Users never have to recalibrate Func-
tion Modules.

FREEDOM FROM DRIFT AND
NOISE: Drift produced by ambient
conditions is negligible. Internally gen-
erated noise is virtually non-existent.

MOUNTING CONVENIENCE: Uni-
form in size and shape, modules can be
mounted in any combination inside
standard CEC instruments, cases and
racks.

Electronics | September 20, 1965

RUGGEDNESS: Hard wiring, screw
terminals, encapsulation and solid-state
components make Function Modules
impervious to corrosion, dirt, vibration,
and heat — guard instruments against
substantial abuse.

Devar instrumentation meets
every analog need

CEC/Devar has a complete line of
standard Function Module instruments.
These include computers, recorders,
controllers, preamplifiers, transmitters,
and transducers. In addition, a custom-
products group designs computers and
special-purpose control systems.

The categories of Function Modules
used to construct this instrumentation
are:

[® Input Signal Conversion
[®] Output Signal Conversion

[® Algebraic Functions

o

[¢] Dynamic Response Functions
@] Logic Functions

[®] Power Supplies

Function Module instrumentation can
benefit every echelon of your operation
from laboratory to plant. And it is
equally profitable for every level of
complexity.

Call your local CEC/Devar Sales Rep-
resentative today for complete infor-
mation on CEC/Devar instruments,
instrument systems and Function
Modules, or write for CEC Bulletin
Package 7055-X 5.

CEC

Devar-Kinetics Division

CONSOLIDATED
ELECTRODYNAMICS

706 Bostwick Avenue, Bridgeport, Connecticut 06605
A Subsidiary of BELL & HOWELL Company
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Got a second?

That’s all the time it takes to measure

the thermal resistance of any

known germanium or silicon package
configuration with the new Bendix TR1-A.

Doing away with all time-consuming heat sink and
oil/water bath methods, the new Bendix® TR1-A thermal
resistance analyzer gives incredibly quick readings of
from !4 to 2 seconds, depending on device thermal time
constant.

How? Through performance so rapid that case tempera-
ture change during measurement becomes negligible, and
precise readings depend only on measurement of junction
temperature at equilibrium under known power dissipation.

TR1-A gives all its answers at the touch of a button
and in crystal-clear fashion, too. An oscillographic display
is calibrated directly in thermal resistance or as junction
temperature vs. time, depending on the wishes of the
operator. This provides a direct readout of thermal time
constant (7¢) on the device under test.

In addition, you can measure thermal resistance before
completing device assembly, something never before possi-
ble with the old oil/water bath techniques.

How about reliability and ease of operation? TR1-A is
practically foolproof. An automatic power gate controls
test time to prevent the operator from exceeding pre-set
power application time. Solid state and modular construec-
tion assure reliable operation. And set-and-forget precision
heating power sources rated at 200 watts maximum pro-
vide stepless control of both test voltage and current.

Taken together, all these features make the new Bendix
TR1-A thermal resistance analyzer the most economical
way of getting 1007 thermal resistance testing with
utmost confidence in the results. About $4500. For more
information write us in Holmdel, New Jersey.

Bendix Semiconductor Division

56 Circle 56 on reader service card
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HOLMDEL, NEW JERSEY

CORPORATION
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The A-MP*x Card Programming System is designed
to find out what's in pre-punched tabulating cards. In
fact, this system provides the answers to an unlimited
number of applications which require that standard
tabulating cards be translated into useful information
by electrical impulses. Typical among such uses are—
automated process control, test and ground support
equipment programming, teaching devices, trainers
and simulators, data processing, instrumentation,
automated machine control, material handling equip-
ment, and a variety of input-output switching functions.

All programming needs are not the same. That's why
we designed the utmost flexibility into our card program-
ming systems. Two versions are available, the desk top
style for operation remote from the main body of equip-
ment or the rack mount version which fits a standard
19" relay rack. A selection of pre-wired models including:
12 x 80 matrix; 12 x 80 matrix with diode isolation;
80 inputs, 960 outputs; or because of their design
flexibility, the A-MP Card Programming System can be
made in many wiring variations within the basic housing.

Regardless of the wiring configuration you may choose,
each system has these engineered features.

Electronics | September 20, 1965

Wh’ in the cards?

@® Unique double-wiping action—contacts return from
point of maximum travel on printed circuit board to
pre-cleaned contact areas to assure reliable sensing

All contacts are gold-over-nickel plated for long life
Two-way electrical interlocks prevent false output
Semi-automatic card ejection

Rugged, compact construction

AMPILLUMEX Indicator Light signals that the card
is in the ‘‘read’’ position

® Unit can be used for data readout
® Pre-wired to customer specifications

Let us help you select the model best suited for your
application. Write today for complete information.

*Trademark of AMP INCORPORATED

——— e e e e —————————————

r ]

AMP =
| | SALES |
I INCORPORATED | DIVISION |

Harrisburg, Pennsylvania | |

________ e s o e e s s i s s s e s s

A-MPx products and engineering are ilable through iary ies in:
Australia - Canada - England - France + Holland . Italy - Japan - Mexico - Spain. West Germany

Circle 57 on reader service card
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TEKTRONIX

S .
amp OSCILLOSCOPES

with 2 mv/cm sensitivity and fractional-nanosecond risetime

Type 561A—Sampling or Conventional Plug-In Units

With sampling plug-in units, the Type 561A becomes a low-drift sampling system that op-
erates like a conventional oscilloscope—but with sensitivity and bandwidth possible only
through sampling.

For sharp displays and convenient photography, the crt features a '‘no-parallax" internal
graticule with controllable graticule lighting. Other oscilloscope features include risetime of
0.4 nsec in both channels . . . internal triggering from A and B signals . . . time measurement
range down to 100 usec . .. calibrated vertical sensitivities from 2 to 200 mv/div . . . sweep delay
through 100 nsec.

Also, a monitorable dc-offset voltage simplifies measurement of millivolt signals in the
presence of a +=1 volt dc component; and a smoothing control permits reducing time jitter and
amplitude noise, if needed.

Type 561A Oscilloscope (as illustrated) . . . .. « . . & ¢ & 2 5% o o s . . . $2250

Type 567 —Analog Displays plus Digital Readout

With digital and sampling plug-in units, the Type 567 shows readout
of pulse amplitudes as small as 2 mv peak-to-peak ... of pulse risetimes
as fast as 0.4 nsec . . . of time differences as small as 20 psec up to 100
usec. After measurement points on the displayed waveform have been
selected once, for all successive similar measurements, digital data of
further tests can be read directly. Indicators light to designate readout
status—whether in the present limit range, below it, or above it. The
digital presentation and indicator lights show immediately if the item
tested has met specifications.

Also, the Type 567 can be programmed externally for automatic test
systems.

Type 567 Oscilloscope (as illustrated) . . . . ) i . . $5050

Type 661 — Choice of 3 Dual-Trace Units

Most versatile Tektronix sampling system, the Type 661 features a highly adaptable timing
unit and choice of 3 dual-trace units:
1 Type 4S1—with 0.35-nsec risetime, delay lines and internal triggering,
2 Type 4S2—with 0.1-nsec risetime, no delay lines or internal triggering, and
3 Type 4S3—with miniature low-noise direct-sampling probes, 0.35-nsec risetime, risetime
control, and 100-k, 2-pf input impedance. In addition, each dual-trace unit features 2 mv/icm
sensitivity, monitorable dc-offset, signal inversion, smoothing control, and 5 display
modes.
Also, the Type 661 can be used with a wide range of Tektronix probes, sampling acces-
sories, test jigs and associated instruments to utilize full capabilities of the compact and
complete sampling oscilloscope.

Type 661 Oscilloscope(asiliustrated) & s h ol v o tfais a o b e m d e G3EO)

For a demonstration of any of
these oscilloscopes in your own
sampling application, please call
your Tektronix Field Engineer.

SAMPLING NOTES available—an informative 16-page booklet
on concepts and systems—by writing to the Advertising Depart-
ment, P. O. Box 500, Beaverton, Oregon.

P.O. BOX 500 - BEAVERTON, OREGON 97005 - Phone: (Area Code 503) 644-0161 « Telex: 036-691

Tektronix’ Inc. / TWX: 503-291-6805 - Cable: TEKTRONIX - OVERSEAS DISTRIBUTORS IN OVER 30 COUNTRIES

TEKTRONIX FIELD OFFICES in principal cities in United States. Consult Telephone Directory
Tektronix Australia Pty., Ltd., Melbourne; Sydney « Tektronix Canada Ltd., Montreal,; Toronto
Tektronix International A.G., Zug, Switzerland « Tektronix Ltd., Guernsey, C. I, « Tektronix U. K. Ltd., Harpenden, Herts
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The smallest E-Frame circuit breaker you can buy
has a Heinemann label.

The not-so-little white box in the picture
approximates the dimensions of typical
three-pole E-Frame breakers of other
make. As you can see, our three-pole E-
Frame would rattle around inside it. Same
goes for our one- and two-pole models.

Same goes, for that matter, for price.
Every Heinemann E-Frame breaker is
actually priced lower than its “bigger”
competitors.

Our line covers one-, two-, and three-
pole models for service up to 240V AC or

125V DC. Within a 0.01 to 100 amp,
60-cycle AC range, we have fourteen UL
listed models. Most are held in stock for
fast delivery.

Any E-Frame breaker is also avail-
able with the usual Heinemann custom
features. A choice of three different
time-delay responses. Any of six special-
function internal circuits. Current ratings
in any integral or fractional value
you spec.

And in addition to small size and price,

you get one big advantage. Hydraulic-
magnetic actuation. It assures tempera-
ture-stable current ratings and tripping
points in every Heinemann E-Frame
you order,

Our new Bulletin 3104 will give you
detailed engineering information and
catalog data, as well as some valuable
application ideas. Yours for the asking.
Write for
a copy.

HEINEMANN ELECTRIC COMPANY <—@> 2600 Brunswick Pike, Trenton, N.J. 08602




RECEIVERS

A BAKER'S DOZEN

New Products

FROM

Type 960A VHF Receiver—This high performance VHF sur-
veillance receiver covers 30-300 mc in 2 bands. Features
include: 3 modes of operation —AM, FM, and CW; 3 IF band-
widths; BFO; and provisions for common or separate an-
tenna inputs. Circle 228, Reader Service Card.

Reviewing 12 products introduced during the
past year—PLUS another new-product-of-the-
month from CEIl, makers of the nation’s most
comprehensive line of special purpose RF
receiving equipment.

60

CEl

NEW
THIS

MONTH

e £ ST .

e

IFC-21 Frequency Converter

4 Switchable Inputs, 21.4 mc Output

CEl's new IFC-21 Frequency Converter accepts input frequencies of 160, 140,
and 60 mc and converts to an output of 21.4 mc to permit the use of certain
RF tuners with a standard 21.4 mc demodulator, such as the CEI DM-4. A 21.4
input to 21.4 output is also provided. Completely solid state, the IFC-21 draws
just 2 watts, is 3%2" high. Circle 221, Reader Service Card.

AUXILIARY UNITS

Type FC-600 Frequency Translator—This unit shifts a 21.4
me IF down to a center frequency of 60, 600 or 750 ke for
recording on wideband tape. Features include variable out-
put, linear operation and a limiter to remove AM and noise
when recording FM. Circle 222, Reader Service Card.

Type DA-1 Distribution Amplifier—From a single video
input, the DA-1 provides 9 separate outputs—7 video and 2
audio. One video output feeds an oscilloscope, the other 6
are identical data signals, each of which will drive a 91 ohm
line at 1 volt with extremely low distortion. Circle 223,
Reader Service Card.

Type DRO-300 Digital Frequency Counter—Receiver fre-
quencies from 30-300 mc can be read directly with automatic
subtraction of the IF frequency. Bright, 6-digit Nixie display
provides high resolution readout. Other counters available
for use with HF receivers. Circle 224, Reader Service Card.

L&/

Types FE 1-2 and FE 2-4 Frequency Extenders—These 2
units (identical in appearance) convert 1-2 gc and 2-4 gc
signals to a 160 mc IF, for reception by CEl VHF receivers.
They feature tunable YIG preselectors to assure low oscil-
Iator radiation and high image rejection. Circle 225, Reader
Service Card.

Type FE-103 Frequency Extender—Spanning 10-30 mc in a
single band, the FE-103 converts signalsto a 60 mc IF output
compatible with CEI and other VHF receivers. The 28” dial
tape assures precise tuning. Circle 226, Reader Service Card.

Type VOR-6 Voice Operated Relay—This solid state relay
offers 6 independent channels, each actuated by audio sig-
nals from 300 cps to 3 k. Actuating thresholds may be indi-
vidually adjusted, and input filters prevent operation by noise
pulses. Single VOR's also available. Circle 227, Reader
Service Card.

400 Series VHF Receivers and 4300 Series Signal Monitors

Two ultra-compact solid state receivers and a signal
monitor require just 5%” rack space. AM and PM receivers
with 4 preset channels are available in 9 models o cover
60-155 mc. Circle 229, Reader Service Card.

Types 301A VLF and 302 LF Receivers—CEIl's new LF-VLF
twins receive AM and CW from 3-30 and 30-300 kc, feature
manual or AGC (fast or slow), internal BFO's. Transistorized
for reliability and low power requirements, they can be
stacked as shown in just 7” rack space. Circle 230, Reader
Service Card.

Type 965 HF-VHF Receiver—Here's a surveillance receiver
especially for signals around 30 mc. It covers 10-90 mc in
2 bands, receiving AM, FM and CW. Features include 3 IF
bandwidths, BFO, IF and signal monitor outputs. Circle
231, Reader Service Card.

i

Type 351 ELF-MF Receiver—This unit covers 1 to 600 kc in
one band and features 4 IF bandwidths. Modes of operation
are AM, SSB, CW, MCW and FSK. A counter is used as a
digital frequency readout permitting 10 cycle resolution.
Weighs just 20 Ibs, is only 3%” high. Circle 232, Reader
Service Card.

5

Type RS-125 VHF-UHF Receiving System—A complete sys-
tem providing AM, FM, CW and Pulse reception in 4 bands
from 10-4000 mc, the RS-125 includes VHF and UHF tuners,
signal monitor, demodulator and storage panel. Plug-in
modules include noise silencer for AM and CW, 6 IF demodu-
lators, and box car and pulse stretching AGC. Circle 233,
Reader Service Card.

For further information about these and other CEIl products, please write:

COMMUNICATION ELECTRONICS INCORPORATED

6006 Executive Boulevard, Rockville, Maryland 20852 ¢ Phone: (301) 933-2800
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Specialized RFI Test Equipment

The vast experience of Electro International, Inc. in radio frequency interference control is
clearly evident in these high performing, reliable units. Many have solid state circuitry—all have
been designed to military and commercial standards. For detailed specifications on instrumenta-
tion ready to solve your RFI problems, call collect: Electro International, Inc., (301) 263-2661.

PREAMPLIFIERS

AP-501R — LOW NOISE TUNABLE VHF PREAMPLIFIER

Covering the frequency range from 30
to 300 mc, this preamplifier is de-
signed to satisfy low noise require-
ments in narrow band applications.
Price: $1500.
Frequency Range 30-300 mc, 2 bands
Gain 23 db (nominal)
minimum (+2 db)
4.5 db maximum (less than 3.5 db below 250 mc)

Band A, 30-70 me, 2 me
Band B, 55-300 mc, 4 mc at 55 mc at 300 mc

50 ohms (nominal)

Noise Figure
Bandwidth (3 db)

Input and Output Impedance

AP-502R — LOW NOISE TUNABLE UHF PREAMPLIFIER

For low noise requirements in narrow
band applications, this preamplifier
covers the frequency range from 300

to 1000 mc. Price: $1700.
Frequency Range  300-1000 mc
Bandwidth 3.5 mc at 300 mc

15 mc at 1000 mc
26 db (nominal) + 3 db

4.0 db at 300 mc
8 db at 1000 mc

50 ohm VSWR > 1.2:1

Gain
Noise Figure

Input and Output Impedance

ARP-300S — LOW NOISE REMOTELY TUNED PREAMPLIFIER

150 KC — 30 MC
Designed to increase the
sensitivity of receivers using
remote rod antennas and
which require a 50 ohm in-
put in the 150 kc — 30 mc

AMPLIFIERS

AW-203 & AW-203-1 — WIDEBAND AMPLIFIER GROUP

4 2 widah

Used in the detection of low level radiated or
or as a high gain, low noise, video amplifier.

Gain 80 db

Gain Control Continuously variable output control
plus compensated input step attenu-
ation of 0, 10, 20, 30, 40 db

500 cps to 6 mc or greater with load
shunted by 60 pfd or less

d interference
Price: $1455.

Bandpass (3 db)

Input and Output Impedance (10 kc) 50 ohms
Highpass Filter Cutoff Frequency Approx. 5 ke and 25 ke
Noise Figure 6 db

AW-204 — TRANSISTORIZED WIDEBAND AMPLIFIER

Provides a rapid means for remote
measurement of extremely low level radio frequency
interference in the 14 kc to 30 mc frequency range. It is used in conjunction
with standard RFl meters and a calibrated signal source such as an impulse
generator and employs the signal substitution method for calibration.

range. Price: $1020. Price: $750.
Tuning Range 150 ke to 30 mc Frequency Range 14 ke to 30 mc (2 bands)
Input and Output Impedance 50 ohms 14 ke to 2 me
Calibrate Input 50 ohms impedance. Accepts narrow 2 mc to 30 mc
band CW generator or impulse generator Input and Output Impedance 50 ohms
POWER LINE FILTERS (r-f suppression) 130v, 60 cps
e fl F CURRENT INSERTION LOSS CASE SIZE** NOTE
> - TYPE RATING DB FROM TO |WIDTH|LENGTH|DEPTH
,4‘.__‘ ‘% (Amperes) (Inches)
= FPA-1000.5-A1 (*) Y 40 | 0.150 MC| 1 KMC| 13 | 2% 1
FPA-1000.5-B1 () 13 60 | 0.150 MC| 1 KMC| 1% 21, 1
Mounting () FPA-1000.5-C1 ( ) % 80 | 0.150Mc|1kMc| 1% | 3% | 1
FPA-1000.5-D1 () Y, 60 | 0.100 MC|1 KMC | 13 21, 1%
FPA-1000.5-E1 () A 70 | 0.100MC|1KMC | 134 | 2% | 1%
'——‘—EE FPA-1000.5-F1 () ¥ 100 | 0.100 MC| 1 KMC | 1% 31 1Y,
FPA-1001-F1 () 1 60 | 0.300 MC| 1 KMC | 13% | 3% | 1%
FPA-1003-G1 () 3 60 | 0.300 MC| 1 KMC| 214 2% 1Y,
Mounting (B) FPA-1005-K1 () 5 60 [0.300Mc|1kMC| 3 | 3% |1y
= FPA-201 () 1 70 | 0.150 MC| 1 KMC | 25/16 | 2'1/32 | 1%
Annnal FPA-203 (C) 3 601 | 0.150 MC | 1 KMC | 3'/16 | 39/16 |19/16 |(C) MTG. ONLY
- i FPA-205 (C) 5 601| 0.150 MC| 1 KMC | 3'/16| 3916 |19/16 |(C) MTG. ONLY
Mounting (C) #*Not including ting brackets, terminals and connectors t 80 db at 0.400 ke to 1 kmc
* () Letter assigned according to method of mounting desired by customer.

RADIO FREQUENCY INTERFERENCE CONTROL AND TEST SERVICES AVAILABLE
Wherever your problem exists, call for quick reaction estimates.

COMPLETE LITERATURE
with detailed specifications
available on request.
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By Electro International, Inc.

ANTENNAS

BTA-901 — BI-TRIANGLE ANTENNA

Bow-tie type, broadband dipole ant for use
with i perating in the f range of
300 to 1000 mc. The antenna is fitted with a broadband balun which permits it
to operate efficiently over its frequency range without tuning. Price: $125.

Frequency Range 300-1000 mc
Impedance 50 ohm unbalanced (type N fitting)

BCA-902 — BI-CONICAL ANTENNA

B , Dr d, dipole
for use with receivers operating in the
frequency range of 88 to 350 mc. The
antenna is fitted with a broadband
balun which permits it to operate ef-
ficiently over its frequency range with-
out tuning. Price: $160.

R Tt (hras Ak 3

88-350 mc
50 ohm unbalanced (type N fitting)

Frequency Range
Impedance

ANCILLARY EQUIPMENTS

ET-1A/SA & ET-1A/E — SUBAUDIO DETECTOR GROUP

Provides a means of de-
tecting low level electric
and magnetic fields in
the subaudio frequency
range. The instrument is
used in two modes—elec-
tric and magnetic field
input. Price: $1630.

b

Gain: Electric Field Position
Magnetic Field Position

MDS: Electric Field Position
Magnetic Input Position

Bandpass
Magnetic Input Impedance

50 db (nominal)
75 db (nominal)

40 db above 1 uv/meter or less
Less than 32 db above 1 microampere turns/meter

3-45 cps
Approx. 10 ohms or less

RG-3 — INTERFERENCE RASTER GENERATOR

Used as an aid in determining the

sources of signals interefering with

computers, voice and digital com-
tions and tel try.

Price: $1365.

Video Bandpass (3 db)
Video Gain

Input Impedance (1 kec)
Output Impedance (1 kc)
Gain Control

5 cps to 5 me/s
40 db
100 K ohms
50 ohms at Z axis output
Continuously variable gain control plus
ted input step of 0,
10, 20, 30, 40 db
30 volts pk-pk or greater
Normal or inverted, linear or compressed
5 mc, 500 ke, 50 ke, 5 ke, 500 cps, 50 cps
5 cps, 50 cps, 500 cps, 5 ke, 50 ke, 500 ke

Selectable bipolar, 40 microsecond
discharge time constant

HF-1 — POWER LINE IMPEDANCE STABILIZATION NETWORK

Specifically designed to present a high
imped: to line ducted r-f inter-
ference in the measurement of inter-
ference levels present on the power
supply line or terminal equipment
under test. Reflecting a high imped-
ance (relative to 50 ohm) the HF-1,
when used with any 50 ohm RFI detection system, precludes the possibility of
inaccuracies in RFl power line conducted measurements. Price: $180.

Frequency 4mc-1gc 8 amps
Line Voltage, DC 200 volts max. — 15db
Line Voltage, AC (60 cps)
Output Impedance

“Z'" Qutput Dynamic Range (1 kc)
Video Amplifier Modes

Low Pass Filter Cutoff Frequencies

High Pass Filter Cutoff Frequencies
Pulse Stretcher

Maximum Current
Maximum Insertion Loss
220 volts max.

50 ohms (unused output must be terminated
with 50 ohms)
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LF-1 — POWER LINE IMPEDANCE STABILIZATION NETWORK

Presents a high impedance to
line-conducted r-f interference in
the measurement of RFI levels
present on the power supply line
of terminal equipment under test.
Reflecting a high impedance (rel-
ative to 50 ohm) the LF-1, when
used with any 50 ohm RFI detec-
tion system, effectively precludes
the possibility of i ies in
RFI power line conduciion meas-
urements. Price. $295.

Impedance (into AC output on either BNC)
Line Voltage, DC
Line Voltage, AC (60 cps)

""

50 ohms nominal

200 volts, max.

220 volts, max.

LK-1 — LOW LEVEL KEYER

Assists in isolating the sources of radio interference
from teleprinters and similar data handling equip-
ments under test. Price: $290.

Voltage Requirements 105-125 vAC, 60 cps, 40 watts

BG-7 — BAUD GENERATOR

Pulse pattern generator for bench or screen-room
testing of communications equipment such as de-

dulators, data pr i quip t, low level
teleprinter keyers, paper tape punches, etc., at
speeds less than 60 wpm to over 100 wpm. Other
clock frequencies and ranges are also available. The
BG-7 can be used as a DC square wave generator
or keyed tone generator. Price: $750.

KEYED DC OUTPUT

Baud length continuously adjustable to cover range of
printer speeds from below 60 wpm to above 100 wpm.

Baud Length

7 or 8 baud cycle, each baud individually adjustable for
mark or space condition. Total of 128 combinations pos-
sible. (7 & 8 bauds switched together, i.e., double stop
for teleprinter. Double stop optional—switch selected.)

Variable 0 to - 10 volts, 0 to — 10 volts, and 4 10 to
— 10 volts.

Baud Sequence

Voltage Level

Output Impedance

Keyed Tone Output
Frequency

600 ohms (nominal)

Internal, selectable 1 kc and 10 kc (nominal)
External, 5 cps to 80 ke

Prices and data subject to change without notice.

For discussion on complete product line, contact representative in
your area or write Electro International, Inc., Box 391, Annapolis,

Maryland 21404, TEL 301-263-2661, TWX 301-267-8275

SUBSIDIARY OF ELECTRO INSTRUMENTS, INC., SAN DIEGO. CALIFORNIA
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The next time, buy Weston

ame-day delivery

rom your

Weston Distributor

200 300
100 \\\\\\\\HII'HII,,,/// 400
\\\ /////
W\ 7,

N 7
\\\ ’///
D.C
WESTON

xxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxx

40 60
\MHMWMWM 80

7,
//4/
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D.C. 100

WESTON

@ Available off-the-shelf m Competitive prices

m Fastest delivery on custom designs m Local service from coast-to-coast

Ask for Weston...

Call your local Weston distributor or Sales-Servicenter today.

And don't forget to ask for your copy of the new Stock Panel Meter Selector. \

QUALITY BY DESIGN

&> WESTON INSTRUMENTS. INC.

614 Frelinghuysen Avenue, Newark, New Jersey 07114

310K pyye,
L
mu-,’,‘:
&
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30-gage computer wire for miniaturization of circuits has
tough new insulation. The material: KYNAR* — Pennsalt
vinylidene fluoride plastic. Even in 5-mil wall thickness,
KYNAR affords exceptional mechanical strength and cut-
through resistance. Wire insulated with KYNAR is available
in long lengths ... goes smoothly through automatic wire-
wrap machines...cuts and strips cleanly, bends readily,
doesn’t stretch, stays put when formed.

Write for information and the names of leading manufacturers who sup-
ply wire insulated with KYNAR. Plastics Department, Pennsalt Chemicals
Corporation, 3 Penn Center, Philadelphia, Pa. 19102.

Kynar...a fluoroplastic that’s tough! /PENNSALT
*KYNAR is a registered trademark of Pennsalt Chemicals Corporation. g

'CHEMICALS ® EQUIPMENT

Electronics | September 20, 1965 Circle 65 on reader service card

65



1{...

34...

51...shift
~ or latch!

Assuring the simultaneous transfer of circuits in a multiple-
relay group is one of the trickier problems faced by electrical
and electronic engineers. AE’s happy solution is the WQA
Relay —the first industrial-control component specifically de-
signed for uniform transfer of up to 51 circuits.

The modular construction of the WQA permits one, two or
three rows of contact forms, each with a capacity for 17
circuit transfers. Unique, compact design saves valuable
mounting space, replacing 4 or more “general-purpose” relays.
Remarkably sensitive, even the largest pile-up requires less
than 6 watts input. Continuing tests show a life expectancy of
over 800 million operations without readjustment.

If you use latching relays, investigate the’new WRM, It has

66 Circle 66 on reader service card

all WQA features plus a special one of its own. When pulsed
on one winding, remanent magnetism keeps the WRM relay
latched without power consumption until it is restored by a
second pulse to its release winding.

For full information, ask for Circular 1957. Write the Direc-
tor, Control Equipment Sales, Automatic Electric, Northlake,
Illinois 60164.

AUTOMATIC ELECTRIC

SUBSIDIARY OF

GENERALTELEPHONE & ELECTRONICS GVEKE
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TRAFFIC JAMS

TWX MACHINES

R
UNDERWATER

HOSPITAL PATIENTS

£ COHU TV \

sees everything!

may we look
for you?

San Diego, California 92112
Phone 714-277-6700
TWX 910-335-1244

SPACE VEHICLES

ELECTRONICS ~N

Engineering Representatives in every major city
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Optical proj system prod
high-clarity display that is flickerless
because of the high speed.

Single time-shared strobe lamp

operates in conjunction with self-
All solid-state elactronic logic synchronized rotating drum.
operates from low-level, true

4-bit BCD input.

Integral motor,

Display screen can be integral or

separate. Standard subsystems are
available with up to 12 high contrast
alphanumeric characters.

Now you can get more reliable readouts
— at very low cost — with Raytheon’s

New Datastrobe™* Digital Display

The Datastrobe subsystem employs a new concept of data
display that offers you more reliable readouts and simple,
flexible installations — at very low cost.

L]

To produce high clarity displays, the Datastrobe subsystem
utilizes (1) a single rotating drum operating in conjunction
with a single time-shared high-speed strobe lamp (2) time-
shared, self-synchronized all solid-state circuits, and (3) an
optical projection to produce muiti-digit, in-line and single-
plane alphanumeric displays.

Reduced number of components increase reliability. Self-con-
tained Datastrobe subsystem wires directly to logic without
buffers or drivers. There are no signal amplifiers, switches or
relays. One 6-digit Datastrobe subsystem can replace as many

*Trademark of Raytheon Company

as 66 incandescent bulbs or 6 electromechanical readouts!

Self-decoding eliminates wrong readouts. A self-decoding
feature incorporated into the Datastrobe subsystem uses di-
rect logic comparison to eliminate erroneous or ambiguous
readouts. The conventional white-on-black displays are flick-

erless, provide high contrast and recognition.

Wide range of design options. Datastrobe subsystem display
screens can be integral or separate. Standard models are
available with up to 12 digits; floating decimal point is op-
tional. Models with more digits and combinations of alpha-
numeric characters or symbols are available. Additional read-
out locations are accommodated with simplified wiring.

... MORE NEW RAYTHEON DATA DISPLAY DEVICES

New side-view Datavue’ Numerical Indicator Tubes (left) feature long
life; low unit cost; less mounting depth: close spacing; large, bright
character display. (Right) Special cathode-ray tubes, available in many
sizes, combine electrostatic and magnetic deflection for writing alpha-
numeric characters while raster scanning.

SEE THE DATASTROBE SUBSYSTEM
AT SID —
SEPT. 29 - 30, NEW YORK

For complete information of RAYTHEON DATA DISPLAY DEVICES
— or for an operating Datastrobe subsystem demonstration —
write to Raytheon Company, Components Division, Industrial
Components Operation, Lexington, Mass. 02173
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New CORNING'
~ C Slyle Resistors
give you precision stability,
reliability, 1, 2 and 5%
lolerances, 100 ppm T.C.

it

All of which boils down to this. Only one component to specify, buy and stock. One component you can use for general-
purpose, semi-precision and precision use alike. One component that satisfies two military specs, as a look at the table

quickly reveals. And you still get all the performance advantages of CORNING Glass-Tin-Oxide film resistor construction.
Now for your tests. At our expense. Return coupon for samples.

PERFORMANCE CHARACTERISTICS

Chaoracteristics New CORNING C-Style Resistors Mil-R-22684B éﬁ:;:;:grsig?fo*
Temperature Rating 70°C 70°C 125°C 70°C 70°C
L Wg'ﬂ;e C 4 (RLO7S) Resistors, 51 ohms to 150K Wi _‘/::_7 ey 1 7'/! il i1 = o ___lllO =y Ya VA
Wattage C 5 (RL20S) Rgsis'ors, 10‘ohms to 499K AL*)/Z el '_/4__7 Ve Ya Ya
| load life AR e A SURBELERE gl T SN 0.5% 0.5% 2% 1%
| Design Tolerance A R Al oA —2to +4% —1to +2.5% —1.5to +3%
| Temperature Coefficient from —55°Cl9 +175°C - +100 ppm =+200 ppm +200 —500 ppm
| Dielectric Withstanding Voltage A R e & Al W +0.10% +0.50% +0.5%
| Moisture Resistance AR o=t o o +0.50% S ) e +1.50% +1.5%
29 ﬂgrf:f_i‘meigierloud AR ALY +0.25% +0.50% +0.5%
| Temperature Cycling AR e, (A . _ +0.25% ' +1.00% +0.5%
Effect of Soldering A R T SRS S MW 3 L OULORe e - S +0.50% +0.5%
_low Tempera'ure&»‘e_rgfi_ogvAik ¥ e +0.50% ] +0.50% +0.5%
Shock AR o Bt +0.10% +0.50% +0.5%
7l/ibru@n AR et Ry N PR W N :ﬂll%_ | & +0.50% +0.5%
e Terminal Strength A R A K S . R e O R e ) 0.50%
| voltoge Coefhicient g  +0001%/Vlr G
| __Shelf Life /A R +O.]0@Yeur +1.0%

*For Type-marked, military lead Mil-R-10509 E Characteristic D  Resistors, specify CORNING NA Style Resistors

r--------------------------------1

CORNING GLASS WORKS, 3913 Electronics Dr., Raleigh, N. C. 27604.
Send complete data, test samples of new CORNING” C Style Resistors.

Name

Title

Company
Address

City. State ZIP

CORNING

ENLE T R OINICHS
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Read This Documented Record
of International Rectifier REMEMBER?

Lener Diode
99_988% DEMONSTRATED In 1962 International

INDUSTRIAL RELIABILITY! Rectifier published this

outstanding report on the

demonstrated industrial

reliability of their

FOR AN “EXTRA-MARGIN" OF PERFORMANCE ...
WITH DEMONSTRATED RELIABILITY. .. BUY IR ZENERS!

=== |[NTERNATIONAL REGTIFIER

Zener diodes.

NOW IR TOPS THIS UNMATCHEDZE. En ACHIEVEMERT

IN QUALITY AND RELIABILITY WITH A

LIFETIME GUARANTEE

International Rectifier's undisputed leadership
in quality Zeners since 1956, coupled with
unequalled demonstrated Zener reliability,
makes this guarantee possible. i

Only IR can offer it, and all IR Zeners are
covered: glass, top hat, flangeless and stud
mounted from 250 mw to 50 watts, including
JEDEC types, house numbered and temperature
compensated devices.

For details contact your local International
Rectifier sales office or write to 233 Kansas
Street, El Segundo, California.

a
o o i i P*Mmﬁm A
-~
) L e
S S——

WORLD’'S LARGEST RECTIFIER SPECIALISTS

=== INTERNATIONAL RECTIFIER

INTERNATIONAL RECTIFIER CORP., EL SEGUNDO, CALIF., PHONE OR 8-6281 + CABLE RECTUSA - REGIONAL OFFICES IN NEW YORK CITY, CH 4-0748 +» FORT LEE, N.J., Wi 7-3311 »
SYRACUSE, N.Y., HE 7-8495 - CAMBRIDGE, MASS., UN 4-6520 - ARDMORE, PA., MI 9-3666, GR 3-3931 + SILVER SPRING, MD., JU 9-3305 « MIAMI, FLA., 445-5201 « CHICAGO, ILL.,
OR 6-4090 + CLEVELAND, OHIO, 734-4100 - DAYTON, OHIO, 223-7691 » HUNTINGTON WOODS, MICH., LI 8-1144 « ST. LOUIS, MO., TE 8-6333 - MINNEAPOLIS, MINN., 920-1200
RICHARDSON, TEX., AD 1-2504 + SAN MATEO, CALIF., 349-2373 - LOS ANGELES, CALIF.,, 678-2181 + IN CANADA: TORONTO, ONT., 421-5970 - MONTREAL, QUEBEC, 861-0562

EUROPEAN GENERAL SALES OFFICE: 38 AVENUE DES ARTS, BRUSSELS 4, BELGIUM « TELEPHONE: 111774

THE IR ZENER
DIODE LIFETIME
GUARANTEE SEAL

This seal on
equipment
incorporating IR
Zener diodes
assures end-users
the ultimate in
Zener diode
performance—
optimum
performance for life.

Vs .
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New unit to seek
federal criteria
for computer use

Foster heads
Pentagon research

Comsat likely to get
an Apollo contract

Washington Newsletter

September 20, 1965

The National Bureau of Standards will soon create a computer sciences
division. One of the new section’s first tasks will be to establish criteria
for evaluating computer performance for the government’s annual $3-bil-
lion effort in computer procurement and operations.

Meanwhile, the bureau will try to develop standardized languages to
improve computer flexibility, develop test methods for manufacturer-
supplied compilers, and explore time-sharing developments.

The bureau, under a mission laid out for it by the Budget Bureau, will
then be responsible for guiding other federal agencies in the best technical
practices to follow in automatic data-processing. Norman J. Ream, director
of systems planning for the Lockheed Aircraft Corp., will head the new
division.

The Bureau of Standards’ role is part of an over-all Budget Bureau
plan to improve the efficiency of government computer use. The General
Services Administration is establishing a computer-management arm to
provide guidance to agencies in computer sharing, procurement and simi-
lar management areas. Although the Budget Bureau wants the guidance
applied to the one-third of the government’s computers operated by con-
tractors, Congress is in the process of restricting controls to government-
operated equipment.

The naming of John S. Foster as the Pentagon’s director of defense
research and engineering continues the tradition that this post should be
held by a specialist in nuclear physics. Like his predecessors, Harold
Brown (who becomes secretary of the Air Force Oct. 1) and Herbert
York, Foster moves into the job from the directorship of the University
of California’s Lawrence Radiation Laboratories.

Now that Foster has been named, the Pentagon can fill the post of
deputy director, which has been vacant since Eugene Fubini resigned
in mid-July. That choice has been delayed so that the new top man could
have a part in making it. The new deputy will not have Fubini’s addi-
tional title of assistant secretary of defense; that title has been given to
Alain C. Enthoven, the Pentagon’s top cost-effectiveness expert.

The Communications Satellite Corp. has all but cinched a National Aero-
nautics and Space Administration contract for real-time data communi-
cations during the manned Apollo space program.

NASA wants real-time communications to its spacecraft center in Hous-
ton from world-wide tracking stations. Involved are a pair each of pri-
mary and backup synchronous satellites for the Atlantic and Pacific
Oceans, and four transportable ground stations, all to begin operations
within a year.

Comsat’s proposal to NASA, while not public, is said to be at bargain-
basement prices. Besides wanting the NASA business, Comsat reportedly
sees the step as a way to lead its European partners into establishment
of a global satellite communications network; NASA will require only a
fraction of the system’s capacity, leaving many channels available for
world-wide commercial communications.

71



2 ASW contracts
planned by Navy

Sperry is favored
for ILAAS award

Technical service
centers approved

Washington Newsletter

The Navy is entering the contract phase for two key elements of its Sea-
hawk antisubmarine-warfare project. Seahawk’s aim is a ship designed
from the keel up specifically for sub-hunting. This breaks away from the
practice of marrying antisubmarine equipment to a standard naval vessel.

The Navy originally planned to plunge directly into a shipbuilding pro-
gram, but recently decided to develop equipment in four critical areas
before proceeding with over-all ship design. The equipment needs include
an integrated combat system, a command-and-control system, improved
transducer arrays and sonar signal processing and gas-turbine propulsion
—all tailored specifically for an ASW ship.

The Bureau of Ships is now seeking contractors to conduct preliminary
design studies for the integrated combat system. And the Univac division
of the Sperry Rand Corp. is being awarded a $1.9-million cost-plus-incen-
tive fee contract covering analysis of the command-and-control system,
also design and computer programing and associated technical data.

The Navy is recommending to the Defense Department that the Sperry
Gyroscope division of the Sperry Rand Corp. receive a contract for devel-
opment of the integrated light attack avionics system (ILAAS). The sys-
tem, to be utilized first in the A-7 (formerly VAL) attack plane being built
by Ling-Temco-Vought, Inc., is conceptually similar to the integrated heli-
copter avionics system (IHAS) under development for the Navy by the
Teledyne Systems Corp. Both employ a computer central complex, linking
all avionics functions and organized so that the system can continue oper-
ating even if portions of it are damaged by enemy fire.

The AC Spark Plug division of the General Motors Corp. and Autonetics
division of North American Aviation, Inc., competed against Sperry in
the contract-definition phase.

Meanwhile, the Air Force has begun evaluating precontract-definition-
phase studies submitted by five contractors for the Mark II integrated
avionics system to be incorporated in the F-111 fighter plane, beginning
with the 200th production plane.

Contractors in the running are the General Dynamics Corp., Sperry
Gyroscope; Autonetics, and the Westinghouse Electric Corp.

Congress has voted to establish state technical service centers to provide
industry with the latest scientific information. But indications are that the
centers—one in each state except where a few states combine a regional
center—face some delicate problems, especially where consulting firms
are concerned.

The centers will have to show that they are not competing with com-
mercial consulting engineers. They will also have to avoid forming close
relationships with engineers to whom they make referrals.

It was with these problems in mind that the House cut authorization for
the program from five years to three, and appropriation from $100 million
to $60 million in federal matching funds, before approving the Senate
program. The House wants the program’s administrators in the Commerce
Department to have to come in for a full congressional review of the pro-
gram at the end of three years, before any bad habits become too deeply
ingrained.
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You can cool with air...
(if you have a lot of space)
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use FREON" dielectric coolants

FREON carries heat away hundreds
of times better than air. Close-packed
assemblies can operate efficiently at
safe temperatures. FREON com-
pounds have outstanding character-
istics as heat transfer media either
by boiling or by convection.

These inert coolants will work for
you in your high-density electronic
equipment—wherever you have a re-
liability problem from “‘hot spots” in
power tubes, transistors, resistors,
transformers, packaged electronics,
etc. FREON coolants can make your
design more compact—at low to mod-
erate cost, while improving reliability
through close thermal control.
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(if you don’t)

These five FREON dielectric
coolants range in boiling point from
+38.8°F. to +237.0°F ., offering a wide
range of use:

FREON-114 CCIF.CCIF. B.P. + 38.8°F.
FREON-113 CCLFCCIF; B.P. +117.6°F.
FREON-215 CCLCF.CF; B.P. +165.0°F.
FREON-112 CCLFCCLF B.P. +199.0°F.
FREON-214 CCLCF:.CF:Cl B.P. +237.0°F.

Send the coupon for complete techni-
cal information based on our 33 years’
experience with cooling problems.

FREON"

dielectric coolants
REG.y 5. paT.ONF
Better Things for Better Living ... through Chemistry

Du Pont Company
Room 2983 A
Wilmington, Delaware 19898

Please send me complete technical
information on FREON dielectric
coolants.

Name
Address.
City
State Zip
Offer good in U.S.A.only,
L i T S ——
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Sigma relay idea of the month

How to make a tenfold
improvement in relay

accuracy.

D, Oz

VARY /NG
Ac
VOL7TAGE

}@ =¥

This circuit can reduce the differential of a sensi-
tive relay by a factor of 10, and improve tenfold
the accuracy of pick-up voltage and drop-out
voltage. It is thus well adapted to sensing small
variations in voltage, either AC or DC.

As shown, a varying AC voltage is rectified by
diode D,. The zener diode D, passes current
only when the voltage exceeds its zener con-
duction voltage. The zener voltage is selected
to be a little lower than the desired circuit volt-
age at which the relay K must operate.

The relay senses only the difference between
the input voltage and the zener voltage. It is
chosen to pick-up at about one tenth the line

74

voltage at which pick-up must occur. A variation
of 1% in the line then appears as a 10%o varia-
tion in the voltage sensed by the relay. R; and R,
can be used to trim the pick-up voltage.

The Sigma Series 5 relay is ideally suited for
this class of service due to its large coil overload
to sensitivity ratio. It can, therefore, withstand
much more excess voltage than a less sensitive
relay. Its sensitivity also minimizes the power
drawn by the circuit and the sizes of the circuit
components.

If you have a relay idea, or can improve this
one, we'd like to hear from you. Your idea could
he the next one we publish.
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Sigma relay of the month

Compact polarized

SPDT relay with
microwatt sensitivity

repeats 500 pps.

The Sigma Series 72 SPDT relay is one of the most
popular switching devices in the broad Sigma line.
Itis being used in equipment ranging from data proc-
essing systems and servo controls to differential con-
trols and telemetering equipments. It is particularly
useful in modern telegraphy applications.

A main reason for its wide use is its sensitive yet
precise, distortion-free response. This is made possi-
ble by its unique design. With a very small armature
mass and a very high resonant frequency, contact
transfer time is at a minimum and contact bounce is
virtually eliminated.

There are more benefits from the exclusive design
and construction features of the Series 72:

Polar switching—safely switches plus or minus 120
volts.

Versatile mounting— unaffected by gravity, ad-
jacent relays or socket orientation.

Long life—rated at 500 million operations.

High sensitivity— to 160 microwatts.

Easy contact replacement—doubles life expectancy.

w7

Small size—1%s" in diameter, 22" high.

The Series 72 operates

for many hundreds

of millions of cycles

in applications involving

high speed switching,
telegraphy, or pulse repetition,

You are invited to try out all the advantages of the
Sigma Series 72 for yourself—free of charge. Just send
for the Sigma Series 72 bulletin and a free relay re-
demption certificate.

SIGMA DIVISION c SIGMA INSTRUMENTS INC
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PCM GROUND CHECK-OUT EQUIPMENT

Thew

BIT SYNCHRONIZER
ANALYZER

Self-Contained—No External Test
Equipment Required

Special Analytic PCM Test Simulator
Wide Range of Bit Rates: 1.2 bps to
1.2 mb

Measures and Displays Bit Error Rate
and Sync Acquisition Time

Built-In Gaussian Noise Source, S/N
Ratio: —10 db to +20 db

19%"

< 19"

WV

DEI's model BA-101 Bit Synchronizer Analyzer provides a means of evaluating operation of a PCM Bit Synchronizer (Signal Conditioner) for pre-
flight confidence checks, electrical interference detection, or other analytical purposes. Design of the analyzer is such that a synchronizer may be
tested for performance using accepted test conditions or using conditions which normally prevail in actual operation. This device will allow
convenient measurement of the following performance characteristics: (1) Minimum signal/noise at which synchronization is acquired, (2) Sync
acquisition time, (3) Minimum signal/noise at which sync is maintained, (4) Transition density to acquire and maintain sync, (5) Data error rate.
A decimal counter display plus overrange indicator serve as visual output. Printer outputs for an external recorder are optional. The Bit Syn-
chronizer Analyzer contains output terminals to monitor the results. For further information write for DEI product bulletin BA-101.

» A
ware %@"“‘P co
= Y——g__i—*_ ‘ ;.a_.;LE :i” : 7 Independently Variable Word Lengths
‘.. 8 [ S ﬁ‘l Wide Range of Bit Rates: 1.2 bps to
YT :6‘_5 208 Q—T: seasdete 1111 o) 1.2 mb
‘ j » H Jeee i Complementary Sync Patterns Selectable
988 1Y TErETs Complete Error Simulation Capabilities
Jgreaces: . Pre-Transmission Filter Simulation
{’;"'"’""”H ..;mﬁs = Alternate Complement Common Word
L ACRB IR
4 4 - : A 3 - S k \V
< 19" >

DEl's model DS-101 is a general purpose PCM Simulator designed to generate PCM formats currently in use as well as formats developed
for the future by means of simple front panel programming. Formats such as the Gemini, Titan, Saturn, and general purpose wave trains
are easily generated and controlled. Up to seven words can be generated with independently variable format and word lengths within the
same data train. Sub commutation synchronization of both the recycling code and the counting address (1D) types is provided. Low #
output of variable amplitude and DC offset are standard. Amplitude adjustable to + 10 volts zero centered (20 v p-p maximum) across 50 ohms.

For further information write for DEI product bulletin DS-101.

Defense Electronics, Inc.

Rockville, Maryland RES eI

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: DEIUSA; EXPORT (212) Clrcle 6-2133, TELEX: TRIL 224326, N.Y., N.Y.; OTTAWA, ONT. EMISCO Ltd. (613) CEntral 6-0811,
Cable: EMISCO
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FOR THOSE APPLIATIONS YOU NEVER
BEFORE CONSIDERED ECONOMICAL...
Motorola’s New Low-Cost Surmetic *Zener!

If you've found it difficult to justify investing several
dollars in a zener diode to protect a transistor or other
circuit component which cost no more or even less,
you’'ll appreciate the advantage in value you get with
Motorola’s new 1N4728-64 zener diode series.

At price levels that dip substantially below
$1.00, these devices now make it possible
for you to afford dependable zener diode
voltage regulation for virtually all your
applications! They’re available in voltages
from 3.3 to 100-volts in standard 5% and
10% tolerances.

A subminiature power package . ..

And talk about power-handling capability in a space-
saving design — this new zener diode has a full /-wart
rating at 50°C ambient (up to 3-watts with adequate
heat sinking) in a package no bigger than a standard
glass device.

Meaningful measurements . . .
In addition to being 100% oscilloscope-tested before
and after assembly (a standard practice with Mil
devices) these zeners are characterized at four critical
points to give you truly meaningful specifications and
a sharp, clearly defined zener knee :

1. Leakage specified at 80% of voltage

2. Impedance measured at the %4 power

operating point
3. Impedance measured at the knee
4. Nominal zener voltage point

And speaking of the military . ..

The thermal-compression molded, silicon polymer
case has a proven history from its use with the popular

MOTOROLA
Semiconductopr
Products Inc.

Electronics | September 20, 1965
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Surmetic rectifier. This device has passed all standard
Mil tests as well as special 20,000 g acceleration,
1,500 g shock, 175°C continuous power operation
and high temperature lead-pull tests.

Find out today . . .

why you should specify this new breakthrough in zener
value for your circuits — contact your Motorola distribu-
tor for complete data and prices or write Motorola Semi-
conductors, Dept. 63, Box 955, Phoenix, Arizona 85001.

*Trademark Motorola Inc.

A quick, convenient new reference . . .

Is now available for the busy engineer or purchasing
agent who wants a handy guide to the most popular of
more than 4,000 different Motorola zener diodes and
OTC reference devices. Completely updated . . . printed
in large, easy-to-read type in functional chart form. ..
folds out for convenient desk or wall use. Send for

yours now!
...%,,_.‘ .

&

¢

To : Motorola Semiconductor Products, Inc.
Dept. 63, Box 955
Phoenix, Arizona 85001
PLEASE SEND ME YOUR NEW, REVISED
ZENER DIODE SELECTION GU|DE

(print clearly)

“

{
L

Name Title

Function Dept,

Company Phone

Address

City State Zip
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ONLY SPERRY L & &
Makes ALL of these

PNP-NPN Differential e

PNP 2N2806

Amplifier Transistors g

_ PNP 2N2807
PNP SMT-100 PNP SMT-101 PNP SMT-102 PNP SMT-103 PNP SMT-104 PNP SMT-105 ﬁ N 2N2453
NPN 2N2453A NPN 2N2639 NPN 2N2640 NPN 2N2641 NPN 2N2642  NPN2N2643  NPN:
NPN 2N2720 NPN 2N2721 NPN 2N2722 NPN 2N2903 NPN 2N2903A  NPN 2N2913
NPN 2N2915 NPN 2N2916 NPN 2N2917 NPN 2N2918 NPN 2N2919 NPN 2N2920 ;‘xéu 2N2972
NPN 2N2973 NPN 2N2974 NPN 2N2975 NPN 2N2976 NPN 2N2977 NPN 2N2978 NPN 2N2979

AND IN
T0-77 T0-78 T0-71
ANY OF THESE (TO-5 Type) (Low Profile To-5) (TO-18 Type) FLAT PACK

FOUR B m

PACKAGES TOO! I I

ONE HUNDRED SIXTY-FOUR COMBINATIONS NOW AVAILABLE.
Chances are which ever differential amplifier transistor you need, you can get it s
from Sperry and in the package you want. Get complete information today— Contact
SPERRY~ [ SPERRY SEMICONDUCTOR, Norwalk, Connecticut 06852,

DIVISION OF
SPERRY RAND
Sperry Europe Continental, 7 Avenue de I'Opera, Paris 1, France CORPORATION
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