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in coaxial instrumentation from Hewlett-Packard

Frequency, price ranges

Instrument

Uses

10 55 215 450 500 946 1 2 3 4 10 124
de mc mc mc mc mc mc gc gc gc ge g ge

Wavemeter P

'

L=

Measure frequencies 960 mc to
4.2 gc with this reaction wave-
meter, which indicates resonance
by sharp output dip

=< 536A ($500) ~——

Dual Directional
Couplers

High directivity (> 30 db) makes
these couplers especially useful
in coax reflectometer uses: low
insertion loss, high power han-
dling capability make them suit-
able for permanent use in a
transmission line for power moni-
toring; may be used to extend the
range of hp power meters

774D~
<— 775D —
<= 776D~
777D =~

~e——-

($200)

VHF Detector
VHF Bridge

D =
‘.‘
“

.

¥
- ..

With suitable signal generator,
{hp 608C, i.e.), permit direct mea-
surement of impedance magni-
tude and phase, 2 to 2000 ohms,
0° to ~90°, avoiding bulk, awk-
wardness of slotted lines

<+—— 417A ($475)—
< 803A ($1000)=

Slotted Lines

Measure swr, determine reflec-

= 805C (§525) ———us

\ - . .. .
~ ) tion coefficient, return loss, mis- ~——— 805D {$600) ———o
match loss, impedance
- ~=- 8068 ($200) ~
Slide Screw

Turner

..\\

Impedance matching device,
ideal for maximizing power de-
livered to a load; less loss than
single or double stub tuners, non-
interacting adjustments

> 872A ($525) ———u

Terminations

.”—'—"—.}ﬂ

FF

For termination of 50-ohm coax
systems in characteristic imped-
ance for swr measurements and
as production line impedance
standards; the 906A sliding load
permits its small reflection to be
separated from other reflections
in a system

~—— 906A ($250) ~———s-

908A ($35)

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

HEWLETT
PACKARD
COMPANY

1501 Page Mill Rd., Palo Alto, Calif.,(415) 326-7000.
Sales and service representatives in principal areas.
Europe, Hewlett-Packard S.A., 54 Route des Acacias,
Geneva, Switzerland; Canada, Hewlett-Packard
(Canada) Ltd., 8270 Mayrand St., Montreal, Quebec.
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full-range tested

COAXIAL MEASURING
INSTRUMENTATION

DC to 12.4 GC

from

Typical of the measuring

setups possible with hp coaxial
instrumentation is this arrangement
for measuring directivity of the

test coupler.

COUPLER
VINDER TEST

Turn the Page for information on the wide array of precision coaxial measuring instruments
available from Hewlett-Packard. Check the advantages of using compatible instrumenta-
tion from a single supplier offering high precision, maximum flexibility and top value.



Measurements to 12.4 gc are convenient and easy with coaxial
microwave instrumentation from hp. Compatible character-
istics make individual instruments ideal for use in a variety
of flexible setups for wide-range, accurate measurements.
Using swept frequency techniques, hp tests each instrument

COMPATIBILITY, PRECISION, FLEXIBILITY, VALUE

over its entire frequency range, not just at random points. All
hp instruments are warranted to conform with, or exceed,
published specifications. Coaxial instruments are available for
fast delivery at moderate cost. Complete information is avail-
able from your Hewlett-Packard representative.

Frequency, price ranges

T— Uses 10 55 215 450 500 940 1 2 3 4 10 124
dc mc mc mc mc mc mc gc gc g gc gc  ge

Waveguide-to-

UERREPiRt Designed for connecting coaxial —~— 281A Series—=
caples and waveguide systems; ($25 to $50)
available in these frequency
bands (in gigacycles):
$:2.6 t0 3.95
G:3.95t05.85 H:7.05to0 10
J: 53 to 8.2 X: 8.2 to 124

Low Pass

Filters
(1)ﬁ2eging reject:‘on of = SOffdt; at ~———360A ($70) —=

- .25 times their cut-off fre-
m - quency, these filters effectively - 3608 ($60)— = 1
: eliminate harmonics, provide 360C ($50)
—— s pure signals to prevent erroneous
readings or to mask a null in swr 360D ($50)
measurements
Attenuators

ideal for insertion loss measure-
ments by the rf substitution
method, in which power is fed
through the attenuator to a de-
tector and to a reference meter;
replacement of the attenuator
with the unknown permits de-
termination of the difference in
attenuation, and the insertion loss
of the unknown; a sensitive detec-
tor (which may be a receiver) per-
mits insertion loss measurements
to 80 or 90 db; detector charac-
teristics need not be known,
since its input is constant

B
D

~-—— 355C (§129)
-—— 3550 ($129)

|

- 393A (§420) >

~ 390~
(5420)

Detectors
Basically, square-law devices for
demodulation of rf signals; 423A
has * 0.5 frequency response;
the 420B and 476A exhibit excep-
tional square-law properties, are

420A ($50)
~— 4208 ($75) ==

~—— 476A ($85) ————

particularly usefui in reflecto- ~—— 440A ($80) -
meter uses or for direct attenua-
tion measurement with 415B,D 423A ($125)
SWR Meter or 416B Ratiometer
Thermistor
Mount
e Used with the 430C and 4318 4778 ($75)

Power Meters, to measure power
in Type N systems; the 478A is
temperature-compensated for
measurements as low as 1 aw
with the 431B

478A ($145)
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SCHEDULED FOR FLIGHT TEST late this year, Hughes’ ion
engine opers up on the ground. Scout rocket may loft a capsule
containing this engine and one developed in-house by NASA
5,000 miles for true space testing. But bugs in the high-voltage
power supply have engineers nervous about keeping on schedu.c

COVER

HOT LINE—First Fruit of Disarmament Talks. U.S. and Soviet
negotiators agree to emergency-only telegraph link between the
two nuclear capitals. Both sides will exchange equipment; the
U.S. will provide the message encoders

AREA CODE FOR SPACE. Command discrimination gear will
prevent the newly launched Tiros 7 from getting Tiros 6’s mes-
sages, and vice-versa. Next: Tiros 8 and 45 ground stations

MICROELECTRONIC LORAN-C WILL Fly Next Year. This
new equipment was especially designed to use digital microcir-
cuits. Motors, gears, synchrog are eliminated, weight is cut to 19
pounds

NEW COLOR-TV TUBE Bows This Week. After two years and
$4 million for development, 23-inch rectangular, 92-degree
color-tv tube goes to work. /t's used in eight new sets

WIRELESS MICROPHONES Get F-M Band. FCC says anybody
can use them in the 88 to 108-Mc f-m band, with just a few
limitations, for talking or telemetry. Broadcasters don’t like it

PAPER PROTOTYPES Next for Command and Control. Future
systems will be designed with Adam, a new programming con-
cept, in a computer. This technique is already being used to
develop two systems

OPTICAL SEMICONDUCTORS—Look at What They Can Do
Now. Solid-state optical devices and optically coupled circuits
are coming out of the lab. Devices can now do logic switching,
amplification, oscillation, rectification, and more

NAVY PUSHES MICROCIRCUITS. Easy-to-repair systems will
help solve technician shortage while boosting system effective-
ness. At R&D clinic, Navy also listed development it most wants

THIN-FILM PROPULSION. Pulsed plasma system deposits
metal films on wheel, then explodes it in spark gap. Lightweight
control system i8 another space development

LOW-POWER DEVICES Are Going to Nanopower Levels. Ex-
perts see power cuts of 10 to 100. Very promiging: field-effect
devices
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«1), opportunities are being nar-
such developing practices as:

_amiting competition on a project to just a
rew companies “best technically qualified.” If a
company doesn’t win that title early, will it ever
be able to compete? Can it maintain its compe-
tence without substantial military R&D funds?

¢ Breaking down R&D into shorter program
stages. This has many advantages, but contract
security is not one of them.

e Rapid disclosure and rapid dissemination of
technical advances. This may be good for the
military in general, but it decreases a major
attraction of militarv R&D—getting a leg up,
technically, on competition.

e Increasing use of military and not-for-profit
R&D shops to plan, manage and build system
prototypes. Even when these jobs are given to
industry, the company is often barred from sub-
sequent hardware contracting.

Military production contracting, too, is becom-
ing more chancy:

¢ Equipment needs change rapidly today ; mili-
tary concepts and world politics are in flux. Only
one major program need be cancelled to bring
hard times to a cluster of contractors.

e Technology can take a radical turn, as it is
now doing with microelectronics, and unprepared
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companies can quickly go in the ditch. - »

° gystem complexity and the “best technically ‘
qualified” criterion can lead to more prime c(?n-
tracting by fewer companies. If microelectronics
forces radical consolidation of systems and cor
ponents manufacturing—as some believe it -
in the next five to ten years—more and -
small supplier will be in difficulty.

e Profits are less sure. The trend is aw
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When You Need @

ELECTRIC WAVE FILTERS
Depend on Sprague for

v SERVICE
v DELIVERYSP
v RELIABILITY

9

Sprague Electric
Wave Filters for use in
telemetry, telephony,
.. and various types of
Communications systems and labora-
toryequipment which requireselection
and/or rejection of specific frequencies
are now being designed by Modern
Network Synthesis, which assures ex-
act matching of wave filter character-
Istics to application requirements for
Low Pass, High Pass, Band Pass, and
Band Rejection filters,

Drawing on Sprague’s long
experience in component
manufacture, wave filter en-

gineers are able to employ capacitor,
inductor and resistor production fa-
cilities for particular sizes, shapes, and
materials best suited for specific filter
'pplications. Unlike most filter man-
facturers, Sprague is not dependent
on other component suppliers,
rrefore faster deliveries can be
vided.

To further Sprague
capabilities, wave filter
design and field engi-
neering offices as well
as pilot production

are maintained in North

Mass.; Vandalia, Ohio; and
les, Calif. Specialized mass
i facilities are located at
lif. and North Adams.

jtional information on
ftric Wave Filters, write
ing Bulletin 46000 to
rature Section, Sprague

piny, 3§ Marf

RELIABILITY

SERVICE CARD

Spare That Meter

In your April 19 issue,
article titled, Building A S:
Transistor Tester (p 56), au}.

Montgomery has includeg a rath, %
clever range-changer switching cir® &

cuit. However, since barging the
pointer against the stop-pn in any
meter is a funetion that is *ormally
shunned by those of ug who must
finance our own efforts anq equip-
ment, I would [jke to suggesi that
he .change the meter portion of gne
8witch referreq to, so that the shunt
resistor is in the circuit while the
button goeg down, ang out when
the switch bottoms. In this way the
high-current range is within the
first function of the switch, and the
low-current range is arrived at in
the second position. Thus the meter
is spared abuse, Alteration of the
switch is simple, with the meter
Portion being changed to a close-
then-open arrangement.

HARRY ALDEN LYON
Lyonart Industries
Taos, New Mexico

Reliability Testing

This year’s IEEE International
Convention presented particularly
interesting exhibits. The accent ap-
peared to be more on applications
and improvements in already fa-
miliar instrumentation.

An impressive exhibit by Du-
Pont Company demonstrated the
“inertness” of their new cleaning
and degreasing agent, Freon-TF.
This exhibit consisted of an oper-
ating television receiver chassis
completely submerged in a trans-
parent tank filled with Freon-TF.
As this agent has the appearance
of water, it was impressive to note
that all electrical connections were
immersed in this liquid with neo
evidence of electrical leakage.

Another point of interest regard-
ing this exhibit, was the thin
stream of bubbles arising from cer-
tain components. Evidently, these
components generated heat, which
vaporized the Freon-TF and formed
the stream of bubbles.

Understandably, heat is usually
an unwanted by-product in an elec-

An inte‘t’w
. N (o)
applications l'.
is already in "
checking. For'
tion, see the
niques articles on
1963 and p 72, July

Edwin, not Edward

In the article, New Digit
version Method Provides Na
ond Resolution (p 55, May 2
which I am co-author, my
was spelled wrong.

Thank you for the excellent pres-
entation of my article.

EpwIN JOHNSON
Edgerton, Germeshausen
& Grier, Inc.
Santa Barbara, California

It may come as a surprise to au-
thor Johnson that his name is
given as Edward on the manu-
script we received.

Laser Modulation

In the article, Field Modulates
Laser (April 26), you quote on p
26 some of our results (center col-
umn, bottom). There is an error.
For 100-percent a-m with a few
hundred megacycles bandwidth,
only a few watts (not a few hun-
dred watts!) are required. Fur-
thermore, the paper presented at
the Symposium on Optical Masers
is co-authored by K. Giirs, rather
than by myself alone.

R. MULLER
Siemens & Halske AG
Munich, Germany
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TRANSISTORS .. 2N2386 [

2N2794

These P-channel diffused silicon transistors embody all the desir-
able characteristics inherent in the field effect design—low input
capacitance and high impedance. Use of an S-shaped gate configura-
tion contributes to the exceptionally low capacitance  Tung-Sol's
wide application experience with injection transistors and vacuum
tubes — features of which are combined in the field effect tran-
sistor — is an important consideration for anyone seeking a com-
petent source of this advanced semiconductor device Write for
complete technical information. Tung-Sol Electric Inc., Newark 4,
N. J. TWX: 201-621-7977

TYPICAL ELECTRICAL CHARACTERISTICS (250C)

TEST SYMBOL CONDITIONS MIN. TYP. MAX. UNIT
Drain Curren t Ipss Vps=—10V, Vgs=0 3.0 mA
2N2386 Forword Trans- Yes Vps=—10V, Vgs=0 1000 3000 pmho
admittance f= 1Kc
Drain Current Ipss Vps=—10V, Vgs=0 S 5) mA
2N2794 Forward Trans- Yes Vps=—10V, Vgs=0 1000 3000 pumho

admittance f= 1IKc

% TUNG-SOL A

QUALITY
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Red Tape Slows Up DOD Contracts

WASHINGTON—Barraged by
industry complaints, the Penta-
gon has admitted that the volume
of prime contracts will not come
up to expectations for the fiscal
year ending June 30. The slow-
down was much discussed by
representatives of the electron-
jes industry at an EIA meeting
here last week. Some firms reported
layoffs because of the failure to
land expected contracts.

The Pentagon says the awards
will be several hundreds of millions
of dollars less than the rate sched-
uled for the year, but insists “there
are no policy reasons behind the de-
lay.” It attributes the lag to “me-
chanical reasons.” DOD plans had
called for placement of over $31-
billion worth of new orders, about
$2 billion more than last year.

One big reason for the delays,
the Pentagon says, is the organiza-
tional overhaul the Army procure-
ment agencies have been under-
going in the past year. The technical
services were relieved of contract-
ing responsibilities last year and a
new Army Material Command set
up to do all the Army’s buying.

The Navy is also lagging. One
reason may be Defense Secretary
McNamara’s decision to postpone
building a $300-million aircraft
carrier authorized in the fiscal 1963
budget. The Air Force, however,
is pretty much on schedule, accord-
ing to Pentagon experts.

Tungsten Bulb
Pumps C-W Laser

C-W LASER pumped only by a tung-
sten bulb has been developed by
RCA for the Air Force. Input power
to stimulate the laser is only 156 w.
The system has also been pumped
continuously by the sun, Air Force
said. The dysprosium-doped cal-
cium-fluoride crystal can be as small
as 7s inch in diameter and one inch
in length and can operate in either
a liquid neon or liquid nitrogen at-
mosphere.

electronics ¢ June 28, 1963

To modulate the beam, a single
crystal of cuprous-chloride is used
(p 12, March 1). It is capable of
100-percent modulation of calcium
fluoride crystal emission at 2.36
microns. Internal modulation of the
energy levels within the crystal has
also been accomplished using a very
small magnetic field (p 26, April
26). The laser beam has been used
as a carrier for audio frequency
signals. The cuprous-chloride crys-
tal and the magnetic field modula-
tion technique were employed.

NYU Study Gives Hope
Of Cancer Prevention

RESEARCH with organic semicon-
ductors that last week was reported
to be providing clues to causes of
cancer (p 7, June 21) may also show
the way to prevention of the dis-
ease. Dr. Walter Brenner, who
heads the NYU group conducting
the study, told ELECTRONICS that if
a solid-state conduction process is
involved in the start of cancer then

Self-Service Credit Card

TELEMEMORY punched-card con-
trol system installed by Motorola at
automated Gulf Oil terminal makes
sure right truck driver picks up
right load, verifies credit and, with
data-processing equipment, handles
record-keeping and billing

it may be possible to take advantage
of another theory.
This holds that the semiconduct-

Learning Machine Winning Favor

EVANSTON, ILL.—Scientists are turning toward the learning-ma-
chine concept because of a growing realization that digital com-
puters, with their dependence on precise and determinate pro-
gramming, won’t be able to handle in economic fashion highly
complex tasks such as rapid interpretation of hundreds of
thousands of photographically recorded ‘events’ taken from a
cloud or bubble chamber, speech-handwriting conversions or

translations.

Some feel that attempts to use digital computers as pattern
recognizers is comparable to the engravers’ trick of making a
picture out of thousands of tiny dots. However, the cost of pro-
viding more and more ‘dots’, or memory cells, begins to rise
exponentially as more and more information is required.

These were the impressions gained from speeches, both public
and private, at a Computer and Information Sciences Symposium

at Northwestern University here.

“The digital computer is too centralized in its concept; even
if it works in nanoseconds it can accomplish only one computa-
tion at a time,” said W. Ross Ashby of the University of Illinois.
“There is no need to tolerate this type of organization when
there is work to do calling for a simultaneous approach.”




ing carcinogenous dyes used in the
experiments prefer to form charge
transfer complexes with substances
other than living tissue and that
it may be possible to introduce such
substances into the tissue. The
carcinogens would then not affect
the tissue protein. At the Pasadena
Foundation of Medical Research in
Pasadena, Calif., scientists have
found that living cellular tissue
painted with a vinyl dye of low con-
centration is destroyed by laser
beam radiation. Transparent cells
are unaffected. Future applications
in cancer treatment and research
are indicated, researchers say, al-
though the treatment has not yet
been applied to humans.

Nuclear-Powered Missile
Program Given A Push

DALLAS—Ling-Temco-Vought says
it has been awarded a $10-million
contract by the Air Force for “con-
tinuation of the technology for de-
velopment of a nuclear-powered

low-altitude  supersonic  vehicle
(LASV).” This is “part of the
AF’s LASV program which in-

cludes consideration of both nuclear
and chemical propelled vehicles,”
LTV says.

LTV has been working on a nu-
clear-powered ramjet project since
1958, and initiated studies on a
project called SLAM (Supersonic
Low Altitude Missile). It had in-
vested some $3 million of its own
in this program, but for the past 18
months or so, the project has been
wrapped up in security—even the
name SLAM was taboo.

Superconductive Memory
Is 0.00012-Inch Thick

NEW YORK—Experimental, high-
speed memory 120 millionths of an
inch thick with a storage capacity
of 16,384 bits was shown here this
week by RCA’s Sarnoff Research
Center. Designed for computer and
EDP applications, the memory has
layers of tin, lead and silicon oxide
deposited by evaporation on a
2-square-inch glass plate. Between
the three layers are two conducting
grids made up of 128 hair-thin

strips of lead deposited at right
angles to each other. A film of tin
is deposited between the grids and
the insulator.

Plasma Metal Junction
Generates 29th Harmonic

PLASMA METAL junction harmonic
generation is producing microwave
outputs at frequencies of 1,015 Ge
from a 35-Ge drive input. Even
higher microwave frequencies than
the 29th harmonic are expected to
be produced in the next few months
when the drive frequency is dou-
bled.

Heart of the technique, devel-
oped by K. Froome of Britain’s Na-
tional Physical Laboratory, is a
gaseous plasma in contact with a
metal surface. Plasma density is
such that it behaves electrically
as a wire so that microwave energy
fed in is conducted to the junction
of the plasma and the metal elec-
trode. By applying a d-c field to the
region of intense positive ion
space-charge at the actual point of
contact, an electron emitting area
—the cathode spot of a cold cathode
arc—is formed, the electrons being
extracted by field emission. Under
simultaneous application of the
d-c field and a microwave field, the
cathode spot acts as a microwave
rectifier generating harmonics. The
microwave drive input power level
is around 10 w at 35 Ge with a su-
perimposed d-c¢ current of 400-500
ma.

Talking Bird Stands By
On Kennedy European Tour

WASHINGTON—C-97 “Talking Bird"
stratocruiser plane carrying a com-
plete radio station and 18 communi-
cation specialists was sent to Dub-
lin this week as a backup for the
President’s radio link with the
Pentagon Command Post here. The
plane, a unit of the Oklahoma Na-
tional Guard, is equipped with a
Collins ARC-58 ssb 28,000-channel
transmitter and receiver as well as
uhf and vhf, teletype, crypto-
graphiec, coding and decoding and
telephone switchboard equipment.

In Brief . . .

HOUSE Government Operations
Committee has approved a bill
providing for centralized man-
agement of government ADP
(automatic data processing). It
is claimed the plan would save
$100 million yearly.

TV SET manufacturers are stepping
up the tempo of their changeover
to all-channel TV receivers, EIA
says. Industry estimates indicate
that 20 percent of black-and-
white sets produced this year will
receive both vhf and uhf.

COMPUTER SYSTEM with a capacity
of 800 million characters of data
is scheduled for installation in
late 1964 at Randolph AFB.

IN A SECOND TRY, Relay I was used
to transmit signals from the
U. S. for the automatic setting of
type in England (p 7, June 21).

CONTROL DATA Corp. and Itek have
signed an agreement under which
Control Data will produce princi-
pal digital elements for Itek’s
Digigraphic system. Control
Data will also market the device.

GENERAL DYNAMICS, North Ameri-
can and Douglas have each been
awarded a $500,000 Air Force
contract to study a new piloted
space plane. AF also wants
Boeing to quote schedules and
costs to develop pilot control of
the Dyna-Soar booster.

LEAR SIEXLER has received a con-
tract from NASA to study a sys-
tem that would sense and record
the various physical functions of
an astronaut and his vehicle.
First step will be development of
a system mounted in the pilot’s
garment and headgear.

HAROLD S. GENEEN, president of
ITT, has flatly opposed a sugges-
tion by General Sarnoff, RCA
chairman, that all international
voice and record communications
facilities be merged and placed
under control of Communications
Satellite Corp.

RUSSIAN SATELLITE was launched
October 4, 1962 and decayed
October 29, NASA says. Later
reports indicated that 23 other
pieces of the same unannounced
spacecraft decayed between then
and February, 1963.
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One Customer Isn’t Enough

SWEEPING and sometimes unpredictable
changes in Pentagon procurement policies and
practices make it more and more apparent that
it is unhealthy for electronics engineers and elec-
tronics companies to place too great a reliance on
military contracting as a source of work and
profit.

The present administration is becoming more
selective about the number and kinds of con-
tracts it awards, and seems bent on setting new
records for speed of cancelling contracts on go-
ing projects it wants to drop.

In the abstract, these are praiseworthy trends,
but they are creating serious problems for com-
panies and men heavily committed to military
contracting. The descent from the pinnacle can
be swift, the climb back slow.

Military electronics dominates our industry.
It is our mainstay. Military R&D provides tech-
nical advances and income, military production
is a prime source of profit. But it is the prospect
for the individual company that the individual
company must be concerned with, not this gen-
erality.

In military R&D, opportunities are being nar-
rowed by such developing practices as:

e Limiting competition on a project to just a
few companies “best technically qualified.” If a
company doesn’t win that title early, will it ever
be able to compete? Can it maintain its compe-
tence without substantial military R&D funds?

e Breaking down R&D into shorter program
stages. This has many advantages, but contract
security is not one of them.

® Rapid disclosure and rapid dissemination of
technical advances. This may be good for the
military in general, but it decreases a major
attraction of military R&D—getting a leg up,
technically, on competition.

® Increasing use of military and not-for-profit
R&D shops to plan, manage and build system
prototypes. Even when these jobs are given to
industry, the company is often barred from sub-
sequent hardware contracting.

Military production contracting, too, is becom-
ing more chancy:

® Equipment needs change rapidly today ; mili-
tary concepts and world politics are in flux. Only
one major program need be cancelled to bring
hard times to a cluster of contractors.

® Technology can take a radical turn, as it is
now doing with microelectronics, and unprepared
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companies can quickly go in the ditch.

e System complexity and the “best technically
qualified” criterion can lead to more prime con-
tracting by fewer companies. If microelectronics
forces radical consolidation of systems and com-
ponents manufacturing—as some believe it will
in the next five to ten years—more and more
small supplier will be in difficulty.

e Profits are less sure. The trend is away from
fixed-fee toward fixed or incentive contracts, and
from negotiated to competitive procurement.
This means more risks for the contractor.

For each of these negatives, a positive can of
course be found. Certainly the electronics indus-
try should not curtail its military electronics sup-
port. But it becomes increasingly obvious that
companies, also, must be more selective in the
military contracts they seek. And they must
channel more effort into civilian electronics, too.

Civilian electronics has its ups and downs and
competition. But the trends toward more auto-
mation in industry and toward greater use of
all types of consumer and professional electronic
equipment are long-term, with fewer hazards
than a munitions industry faces.

Even if peace never breaks out, a more bal-
anced mix of civilian and military electronics is
necessary for greater stability and growth for
the electronics industry and the men and com-
panies which comprise it.
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When You Need Q

ELECTRIC WAVE FILTERS
Depend on Sprague for

v SERVICE
¥ DELIVERY
¥ RELIABILITY

)
e Sprague Electric
’(\’ Wave Filters for use in
telemetry, telephony,
and various types of
communications systems and labora-
toryequipment which require selection
and/or rejection of specific frequencies
are now being designed by Modern
Network Synthesis, which assures ex-
act matching of wave filter character-
istics to application requirements for

Low Pass, High Pass, Band Pass, and
Band Rejection filters.

Drawing on Sprague’s long
experience in component
manufacture, wave filter en-

gineers are able to employ capacitor,
inductor and resistor production fa-
cilities for particular sizes, shapes, and
materials best suited for specific filter
applications. Unlike most filter man-
ufacturers, Sprague is not dependent
upon other component suppliers,
therefore faster deliveries can be
provided.

To further Sprague
capabilities, wave filter
design and field engi-
neering offices as well

- as pilot production
facilities are maintained in North
Adams, Mass.; Vandalia, Ohio; and
Los Angeles, Calif. Specialized mass
production facilities are located at
Visalia, Calif. and North Adams.

For additional information on
Sprague Electric Wave Filters, write
for Engineering Bulletin 46000 to
Technical Literature Section, Sprague

Electric Company, 3§ Mar-
shall Street, North Adams,
Massachusetts,

SPRAGUE

THE MARK OF RELIABILITY
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COMMENT

Spare That Meter

In your April 19 issue, in an
article titled, Building A Simple
Transistor Tester (p 56), author
Montgomery has included a rather
clever range-changer switching cir-
cuit. However, since banging the
pointer against the stop-pin in any
meter is a function that is normally
shunned by those of us who must
finance our own efforts and equip-
ment, I would like to suggest that
he change the meter portion of one
switch referred to, so that the shunt
resistor is in the circuit while the
button goes down, and out when
the switch bottoms. In this way the
high-current range is within the
first function of the switch, and the
low-current range is arrived at in
the second position. Thus the meter
is spared abuse. Alteration of the
switch is simple, with the meter
portion being changed to a close-
then-open arrangement.

HARRY ALDEN LYON
Lyonart Industries
Taos, New Mexico

Reliability Testing

This year’s IEEE International
Convention presented particularly
interesting exhibits. The accent ap-
peared to be more on applications
and improvements in already fa-
miliar instrumentation.

An impressive exhibit by Du-
Pont Company demonstrated the
“inertness” of their new cleaning
and degreasing agent, Freon-TF.
This exhibit consisted of an oper-
ating television receiver chassis
completely submerged in a trans-
parent tank filled with Freon-TF.
As this agent has the appearance
of water, it was impressive to note
that all electrical connections were
immersed in this liquid with no
evidence of electrical leakage.

Another point of interest regard-
ing this exhibit, was the thin
stream of bubbles arising from cer-
tain components. Evidently, these
components generated heat, which
vaporized the Freon-TF and formed
the stream of bubbles.

Understandably, heat is usually
an unwanted by-product in an elec-

"

tronic device. However, a circuit
designer cannot always predict
localized hot-spots in an electronic
chassis. These hot-spots may re-
quire a design modification or more
likely, may be an indication of an
approaching component failure.
After viewing this demonstra-
tion, it seems to me that this tech-
nique, when used as a test proced-
ure, can be a powerful tool for re-
liability, testing of electronic equip-
ment. This procedure may be used
as a final test in a production line,
or as an aid in determining the
reliability of a new circuit design.
W. P. CZERWINSKI
Shrewsbury, New Jersey

An interesting idea that may find
applications. Infrared inspection
is already in use for manufacture
checking. For more on ir inspec-
tion, see the Production Tech-
niques articles on p 62, June 14,
1963 and p 72, July 6, 1962,

Edwin, not Edward

In the article, New Digital Con-
version Method Provides Nanosee-
ond Resolution (p 55, May 3), of
which T am co-author, my name
was spelled wrong.

Thank you for the excellent pres-
entation of my article.

EDWIN JOHNSON
Edgerton, Germeshausen
& Grier, Inc.
Santa Barbara, California

It may come as a surprise to au-
thor Johnson that his name is
given as Edward on the manu-
script we received.

Laser Modulation

In the article, Field Modulates
Laser (April 26), you quote on p
26 some of our results (center col-
umn, bottom). There is an error.
For 100-percent a-m with a few
hundred megacycles bandwidth,
only a few watts (not a few hun-
dred watts!) are required. Fur-
thermore, the paper presented at
the Symposium on Optical Masers
is co-authored by K. Giirs, rather
than by myself alone.

R. MULLER
Siemens & Halske AG
Munich, Germany
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EFFECT f. |

TRANSISTORS 2N2386 ’ . 2N2794

These P-channel diffused silicon transistors embody all the desir-
able characteristics inherent in the field effect design—low input
capacitance and high impedance. Use of an S-shaped gate configura-
tion contributes to the exceptionally low capacitance ~Tung-Sol's
wide application experience with injection transistors and vacuum
tubes - features of which are combined in the field effect tran-
sistor — is an important consideration for anyone seeking a com-
petent source of this advanced semiconductor device Write for
complete technical information. Tung-Sol Electric Inc., Newark 4,
N. J. TWX: 201-621-7977

TYPICAL ELECTRICAL CHARACTERISTICS (25°C)

TEST SYMBOL CONDITIONS MIN. TYP. MAX. UNIT
Drain Curren t Ipss Vps=—10V, Vgs=0 3.0 mA
2N2386 Forward Trans- Yes Vps=—10V, Vgs=0 1000 3000 umho
admittance f= 1Kc
Drain Curren t Ipss Vps=—10V, Vgs=0 1S 5 mA
2N279 4 Forward Transs  Yrs Vos=—10V, Vgs=0 1000 3000  umho
admittance f= IKc

%) TUNG-SOL A

QUALITY
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Red Tape Slows Up DOD Contracts

WASHINGTON—Barraged by
industry complaints, the Penta-
gon has admitted that the volume
of prime contracts will not come
up to expectations for the fiscal
year ending June 30. The slow-
down was much discussed by
representatives of the electron-
ics industry at an EIA meeting
here last week. Some firms reported
layoffs because of the failure to
land expected contracts.

The Pentagon says the awards
will be several hundreds of millions
of dollars less than the rate sched-
uled for the year, but insists “there
are no policy reasons behind the de-
lay.” It attributes the lag to “me-
chanical reasons.” DOD plans had
called for placement of over $31-
billion worth of new orders, about
$2 billion more than last year.

One big reason for the delays,
the Pentagon says, is the organiza-
tional overhaul the Army procure-
ment agencies have been under-
going in the past year. The technical
services were relieved of contract-
ing responsibilities last year and a
new Army Material Command set
up to do all the Army’s buying.

The Navy is also lagging. One
reason may be Defense Secretary
McNamara's decision to postpone
building a $300-million aircraft
carrier authorized in the fiscal 1963
budget. The Air Force, however,
is pretty much on schedule, accord-
ing to Pentagon experts.

Tungsten Bulb
Pumps C-W Laser

C-W LASER pumped only by a tung-
sten bulb has been developed by
RCA for the Air Force. Input power
to stimulate the laser is only 15 w.
The system has also been pumped
continuously by the sun, Air Force
said. The dysprosium-doped cal-
cium-fluoride crystal ean be as small
as 7s inch in diameter and one inch
in length and can operate in either
a liquid neon or liquid nitrogen at-
mosphere.
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To modulate the beam, a single
crystal of cuprous-chloride is used
(p 12, March 1). It is capable of
100-percent modulation of calcium
fluoride ecrystal emission at 2.36
microns. Internal modulation of the
energy levels within the crystal has
also been accomplished using a very
small magnetic field (p 26, April
26). The laser beam has been used
as a carrier for audio frequency
signals. The cuprous-chloride crys-
tal and the magnetic field modula-
tion technique were employed.

NYU Study Gives Hope
Of Cancer Prevention

RESEARCH with organic semicon-
ductors that last week was reported
to be providing clues to causes of
cancer (p 7, June 21) may also show
the way to prevention of the dis-
ease. Dr. Walter Brenner, who
heads the NYU group conducting
the study, told ELECTRONICS that if
a solid-state conduction process is
involved in the start of cancer then

Self-Service Credit Card

TELEMEMORY punched-card con-
trol system installed by Motorola at
automated Gulf Oil terminal makes
sure right truck driver picks up
right load, verifies credit and, with
data-processing equipment, handles
record-keeping and billing

it may be possible to take advantage
of another theory.
This holds that the semiconduct-

Learning Machine Winning Favor

EVANSTON, ILL.—Scientists are turning toward the learning-ma-
chine concept because of a growing realization that digital com-
puters, with their dependence on precise and determinate pro-
gramming, won’t be able to handle in economic fashion highly
complex tasks such as rapid interpretation of hundreds of
thousands of photographically recorded ‘events’ taken from a
cloud or bubble chamber, speech-handwriting conversions or
translations.

Some feel that attempts to use digital computers as pattern
recognizers is comparable to the engravers’ trick of making a
picture out of thousands of tiny dots. However, the cost of pro-
viding more and more ‘dots’, or memory cells, begins to rise
exponentially as more and more information is required.

These were the impressions gained from speeches, both public
and private, at a Computer and Information Sciences Symposium
at Northwestern University here.

“The digital computer is too centralized in its concept; even
if it works in nanoseconds it can accomplish only one computa-
tion at a time,” said W. Ross Ashby of the University of Illinois.
“There is no need to tolerate this type of organization when
there is work to do calling for a simultaneous approach.”




ing carcinogenous dyes used in the
experiments prefer to form charge
transfer complexes with substances
other than living tissue and that
it may be possible to introduce such
substances into the tissue. The
carcinogens would then not affect
the tissue protein. At the Pasadena
Foundation of Medical Research in
Pasadena, Calif., scientists have
found that living cellular tissue
painted with a vinyl dye of low con-
centration is destroyed by laser
beam radiation. Transparent cells
are unaffected. Future applications
in cancer treatment and research
are indicated, researchers say, al-
though the treatment has not yet
been applied to humans.

Nuclear-Powered Missile
Program Given A Push

DALLAS—Ling-Temco-Vought says
it has been awarded a $10-million
contract by the Air Force for “con-
tinuation of the technology for de-
velopment of a nuclear-powered
low-altitude supersonic  vehicle
(LASV).” This is “part of the
AF’s LASV program which in-
cludes consideration of both nuclear
and chemical propelled vehicles,”
LTV says.

LTV has been working on a nu-
clear-powered ramjet project since
1958, and initiated studies on a
project called SLAM (Supersonic
Low Altitude Missile). It had in-
vested some $3 million of its own
in this program, but for the past 18
months or so, the project has been
wrapped up in security—even the
name SLAM was taboo.

Superconductive Memory
Is 0.00012-Inch Thick

NEW YORK—Experimental, high-
speed memory 120 millionths of an
inch thick with a storage capacity
of 16,384 bits was shown here this
week by RCA’s Sarnoff Research
Center. Designed for computer and
EDP applications, the memory has
layers of tin, lead and silicon oxide
deposited by evaporation on a
2-square-inch glass plate. Between
the three layers are two conducting
grids made up of 128 hair-thin

strips of lead deposited at right
angles to each other. A film of tin
is deposited between the grids and
the insulator.

Plasma Metal Junction
Generates 29th Harmonic

PLASMA METAL junction harmonic
generation is producing microwave
outputs at frequencies of 1,015 Ge
from a 35-Ge¢ drive input. Even
higher microwave frequencies than
the 29th harmonic are expected to
be produced in the next few months
when the drive frequency is dou-
bled.

Heart of the technique, devel-
oped by K. Froome of Britain’s Na-
tional Physical Laboratory, is a
gaseous plasma in contact with a
metal surface. Plasma density is
such that it behaves electrically
as a wire so that microwave energy
fed in is conducted to the junction
of the plasma and the metal elec-
trode. By applying a d-c field to the
region of intense positive ion
space-charge at the actual point of
contact, an electron emitting area
—the cathode spot of a cold cathode
arc—is formed, the electrons being
extracted by field emission. Under
simultaneous application of the
d-c field and a microwave field, the
cathode spot acts as a microwave
rectifier generating harmonics. The
microwave drive input power level
is around 10 w at 35 Ge¢ with a su-
perimposed d-c current of 400-500
ma.

Talking Bird Stands By
On Kennedy European Tour

WASHINGTON—C-97 “Talking Bird”
stratocruiser plane carrying a com-
plete radio station and 18 communi-
cation specialists was sent to Dub-
lin this week as a backup for the
President’s radio link with the
Pentagon Command Post here. The
plane, a unit of the Oklahoma Na-
tional Guard, is equipped with a
Collins ARC-58 ssb 28,000-channel
transmitter and receiver as well as
uhf and vhf, teletype, crypto-
graphic, coding and decoding and
telephone switchboard equipment.

In Brief . . .

HOUSE Government Operations
Committee has approved a bill
providing for centralized man-
agement of government ADP
(automatic data processing). It
is claimed the plan would save
$100 million yearly.

TV SET manufacturers are stepping
up the tempo of their changeover
to all-channel TV receivers, EIA
says. Industry estimates indicate
that 20 percent of black-and-
white sets produced this year will
receive both vhf and uhf.

COMPUTER SYSTEM with a capacity
of 800 million characters of data
is scheduled for installation in
late 1964 at Randolph AFB.

IN A SECOND TRY, Relay I was used
to transmit signals from the
U. S. for the automatic setting of
type in England (p 7, June 21).

CONTROL DATA Corp. and Itek have
signed an agreement under which
Control Data will produce princi-
pal digital elements for Itek’s
Digigraphic  system. Control
Data will also market the device.

GENERAL DYNAMICS, North Ameri-
can and Douglas have each been
awarded a $500,000 Air Force
contract to study a new piloted
space plane. AF also wants
Boeing to quote schedules and
costs to develop pilot control of
the Dyna-Soar booster.

LEAR SIEXLER has received a con-
tract from NASA to study a sys-
tem that would sense and record
the various physical functions of
an astronaut and his vehicle.
First step will be development of
a system mounted in the pilot’s
garment and headgear.

HAROLD S. GENEEN, president of
ITT, has flatly opposed a sugges-
tion by General Sarnoff, RCA
chairman, that all international
voice and record communications
facilities be merged and placed
under control of Communications
Satellite Corp.

RUSSIAN SATELLITE was launched
October 4, 1962 and decayed
October 29, NASA says. Later
reports indicated that 23 other
pieces of the same unannounced
spacecraft decayed between then
and February, 1963.
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An electrolytic capacitor specialist
will be glad to discuss the applica-
tion of these capacitors to your proj-
ects. For application engineering
assistance without obligation, write to
Electrolytic Capacitor Section, Field
Engineering Dept. For complete tech-
nical data, write for Engineering Bul-
letin 3421 to Technical Literature
Service, Sprague Electric Company,
35 Marshall St., North Adams, Mass.

SPRAGUE COMPONENTS

THE PULSE
OF ANNA

Now . . . for the first time . .
storage capacitors have been employed in an orbital sateliite!

. aluminum electrolytic energy-

Satellite Anna is the world’s first all-geodetic satellite. Anna opens
the door to: more precise location of world-wide target areas; more
accurate orbit planning; improvement of surface and air navigation.
But perhaps the most useful aspect of Anna was the experience
gained in developing “spaceworthy” components which can func-
tion in the difficult launch and orbital environment.

Anna’s optical beacon, developed by Edgerton, Germeshausen &
Grier, Inc., flashes sequential strobe signals from satellite to rang-
ing station. The heart of this beacon is a bank of Sprague Type 36D
Powerlytic® Capacitors. Powerlytics were chosen for their high
capacitance, their compact physical size, and their ability to with-
stand the stringent demands of outer space.

CAPACITORS
TRANSISTORS
MAGNETIC COMPONENTS
RESISTORS
MICROCIRCUITS.

48C-114-63

INTERFERENCE FILTERS
PULSE TRANSFORMERS
PIEZOELECTRIC CERAMICS
PULSE-FORMING NETWORKS
TOROIDAL INDUCTORS
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HIGH TEMPERATURE MAGNET WIRE
CERAMIC-BASE PRINTED NETWORKS
PACKAGED COMPONENT ASSEMBLIES

FUNCTIONAL DIGITAL CIRCUITS THE MARK OF RELIABILITY

ELECTRIC WAVE FILTERS

‘Sprague’ and ‘@)’ are registered trademarks of the Sprague Electric Co.

CIRCLE 9 ON READER SERVICE CARD

9



How much do you know about today’s high-frequency scopes?
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6 down, 10 across. .. solution:

Divide a 12-volt pulse by 6 cm. Now
divide the same pulse by 4 cm.

Puzzle: Estimate the amplitude of
the overshoot. Two answers, please
... one for each graticule.

There's the significance of a 6x10
em crt — obviously more accurate,
easier to read with greater precision,
easier,onthe 175A,to measure pulses
with rise times to 7 nanoseconds.

Whether you measure high fre-
quency signals yourself or merely de-
pend on measurements made by
someone else, do you know the sig-
nificance of parallax error? Here is
parallax error (top) as contrasted
with a no-parallax crt. (bottom):

Camera or eye can be as much as 5%
wrong unless able to view every part
of a scope trace from directly in
front of the graticule line. Wide-
angle viewing in conventional scopes
is distorted by separation between
internal trace and external graticule.
With an internal graticule, in the
same plane as the trace, parallax is
non-existent. Check the 175A.

Of course you’re familiar with the
problems of glare. You’ve had to turn
off overhead lights, turn your scope
away from windows, use viewing
hoods, dim scope pictures with filters
...and you’ve still had to fight glare.

electronics o June 28, 1963

If the trace were brighter, if the crt
glass were non-glare, if . . . No such
“ifs” with the 175A.

When you depend on scope photog-
raphy, the comparison is simple: See
the problems caused by black-and-
white photo limitation, trace and
graticule both white on black (top),
especially as opposed to photo grada-
tions, where trace, graticule and
background are clearly separated
(bottom). The 175A permits photos
with trace, graticule and background
of clearly different values:

So far, almost everyone who's looked
at the picture on the crt of the hp
175A 50 MC Oscilloscope has been
convinced . . . not only of the quality
of the picture but also of what that
quality, what special characteristics
can do for him : Unprecedented accu-
racy, easier viewing. It concerns a
12 kv post-accelerating cathode ray
tube developed by hp . . . sensitive
enough to make a 6x10 ¢m presenta-
tion to 50 me, equipped with an in-
ternal graticule to eliminate parallax
error and permit more readable pho-
tographs, topped off with a specially
etched non-glare faceplate.

Then, one step farther . . . some-
thing you may not have thoughtabout
on the crt in your present scope. The
sensitivity of the 175A crt minimizes
deflection defocusing, so that the
conventional front - panel astigma-
tism control can be eliminated. No
more jockeying between focus and
astigmatism controls to get a legible
picture. Easier to depend on others
to make the important measurements
for you . .. get the job done faster
and more accurately.

The man concerned with mainte-
nance will be happy, too. The high
sensitivity of the 175A crt eliminates
the need for a complex distributed
amplifier . . . and the service man
knows how long it takes to adjust
those, how a hairline turn of a trim-
ming capacitor can force you to start
back at the beginning . . . and how
many tubes and mandatory adjust-
ments are involved in trying to align
any distributed amplifier.

We think it’s a practical consid-
eration . .. how to make the job easi-
er, do it faster, make the results more
dependable. And we didn’t make the
changes to be different. We made
them to be practical.

Now consider these virtues: Hori-
zontal and vertical plug-ins . . . such
as dual- and four-trace and high-
sensitivity vertical viewing, sweep
delay and x-y recording capabilities

. when, but not unless you need
them. They’re all available as plug-
ins for the 175A Oscilloscope.

Positive preset syncing over the
entire bandwidth, the easiest trig-
gering and the most dependable trig-
gering in scopedom. Plus fewer con-
trols, easier to understand than any-
thing you're used to. You can teach
a novice to use the 175A in half the
time it’ll take him to learn the intri-
cacies of other scopes.

And back to the maintenance
story: The 175A uses only 7 tube
types and 5 transistor types ... none
“selected.” Keep a small maintenance
inventory, and if you need to replace
a tube, any tube of the type will do

. . without elaborate realignment.
Add this to your comparison of basic
alignment time. You’ll make someone
happy, yourself or your service shop.

You can’t know how practical all this
is until you’ve thought about it, item
by item. You can’t know how prac-
tical it is until you've given it your
own critical comparison, setthe 175A
alongside any high-frequency scope
you're using . . . fiddle with it, noodle
it, try it. Until you've fiddled with
the 175A you probably don’t know
as much as you should about high-
frequency scopes. Until the 175A, we
didn't either. hp 1754, $1325 (with-
out plug-ins).

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

HEWLETT
PACKARD
COMPANY <

1501 Page Mill Rd., Palo Alto, Calif., (415) 326-7000.
Sales and service representatives in principal areas.
Europe, Hewlett.Packard S.A., 54 Route des Acacias,
Geneva, Switzerland; Canada, Hewlett-Packard
(Canada)Ltd., 8270 Mayrand St., Montreal, Quebec.
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EXPERIENCE—
NOT A BETTER
PROPOSAL—
WINS CONTRACT

BYKOVSKY AND
TERESHKOVA—
HAPPY LANDING
FOR NASA, TOO

BAMBI'S DEAD,
MIDAS IS ILL

12

WASHINGTON THIS WEEK

CHANGING GROUNDRULES in military procurement were again
spotlighted by the Senate inquiry into the X-22 VTOL plane contract
award (Evectroxies, p 12, June 21). Though a Navy source selection
board picked Douglas Aircraft, Bell Aerospace got the contract because
of “past performance and relevant experience.” Bell is cxperienced in
vertical lift research, Douglas has not been active in the field.

Harold Brown, director of defense research and engineering, shed
some light on the latest Pentagon view of contract proposals. Asked by
Senator Goldwater why Bell’s design proposal had been rated lower,
Brown said the connection between a proposal and a contractor’s capa-
bilities is often “loose.” This comment reflects growing DOD concern
that too much industry resources and brainpower are going into sales-
manship—the effort to get new contracts—rather than into actual
development work.

As for the “relevant experience” emphasis in new contract awards,
observers sec serious deficiencies. The argument against this is that it
would maintain the dominance of experienced companies and tend to dis-
courage other firms from expanding into new fields of military tech-
nology.

LIKE THE CAVALRY, the Soviet space twins arrived in the nick
of time for NASA. U.S. space officials had $500 million and a year's
free rein riding on the male and female nose cones. The feat put an
exclamation point on NASA’s contention that its $5.7-billion budget
request is a bare minimum to keep the U. S. in the space race.

House budget watchers had determined on a 10-percent slash, were
increasingly critical of the $50-million electronics lab assigned to Massa-
chusetts. The Senate has NASA’s free-wheeling methods under fire.

Congress has now moved from carping at the growing cost of the
moon race to less-cutting issues. House members are taking exception
to the personal frictions which led to the resignation of D. Brainerd
Holmes (he gives other reasons, see ELECTRONICS. p 22, June 21). The
Senate complains it wasn’t consulted on minor program changes.

Still in trouble, though, is a $55-million item for space communica-
tions research. Clinton P. Anderson, Senate Space Committee chairman
says the work should be done by the Communications Satellite Corp.
NASA says most of the money—$40 million—is for the Syncom satellite,
a research project, not a “working system” like Telstar.

HOUSE HEARINGS on the defense budget, just released, confirm
that the Defense Department has halted feasibility studies on the Bambi
satellite-based anti-ICBM system (ELuctroxics. p 26, May 3) and has
sharply reduced work on the Midas carly-warning satellite (p 7, May 31).

Jack Ruina, outgoing ARPA director, said to implement a Bambi sys-
tem would cost $50 billion a year and require major advances in reli-
ability, interceptor accuracy, discrimination of target signals from sun-
lit clouds and target assignment control. Bambi was to detect and
intercept ICBM’s during their launch phase.

Harold Brown said that about half the $423 million spent on Midas
development was “wasted on premature system-oriented hardware.” On
his recommendation, Air Force’s $190-million budget proposal was
slashed 80 percent and the Midas project will move along more slowly
next year.
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Western Electric
carbon resistors
now protected |

by Kynar

Sl

Latest refinement in carbon film resistors made
by Western Electric is a sleeve of Kynar,*
Pennsalt vinylidene fluoride resin. Western
Electric produces 30 million resistors of this
type yearly for ANI (Automatic Number |dentifi-
cation) equipment.

Western Electric engineers selected Kynar
for two principal reasons—strength and
stability. Kynar won't melt, drip or burn, under
the most severe overloads. Its superior stability
assures freedom from degradation due to aging

Kynar...a fluoroplastic that’s tough!

or environmental conditions. Kynar is com-
pletely compatible with high-speed production.
Extruded tubing feeds readily through forming
equipment, cuts cleanly, heat-forms easily,
takes marking inks.

Kynar offers a unique combination of electri-
cal strength, mechanical toughness and stabil-
ity. If you have a problem where you need extra
performance, write or call us for data. Plastics
Dept., PENNSALT CHEMICALS CORPORATION,
3 Penn Center, Philadelphia 2, Pa.

VA s Tt

*Kynar is a Registered Trademark of Pennsalt Chemicals Corp.

electronics o June 28, 1963
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©1963 CASEOX ELECTRIC COMPARY

SIZES FROM 9 TO 50 CONTACTS

® SOLDER POT CONTACTS # MOISTURE RESISTANT
* CRIMP REMOVABLE SNAP IN # VIBRATION RESISTANT
D i ® HIGH ALTITUDE
: SE:?TAPEQ(E:/;R.RELEASE CONTACTS ® LOW MAGNETIC PROPERTIES
» COAXIAL INSERTS # CORROSION RESISTANT
« HIGH VOLTAGE INSERTS # PRINTED CIRCUIT APPLICATIONS
= COMBINATION LAYOUTS » CUSTOM APPLICATIONS

@ "'CANNON®® IS A TlAD!NAI"( REGISTERED IN U. 8. PAT, OFF, *

Contact your Cannon Authorized Distributor or write to: P i . b

CANNON ELECTRIC COMPANY

3208 Humboldt Street, Los Angeles 31, California CANNMW’

ADDITIONAL PLANTS IN: SANTA ANA & ANAHEIM, CALIF, - PHOENIX, ARIZ. + SALEM,
MASS. « TORONTO » LONDON « PARIS - BORNEM, BELGIUM » TOKYO « MELBOURNE

PLUES LT

Sales offices and representatives in principal cities of the world INEEEEGEGEGG_G———
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3 New G-E Vidicons

What’s new
behind the
compact-TV
camera lens?

ELECTRONICS

High sensitivity, low lag, and more uniform photoconductive surfaces
give broadcast-quality pictures in any television pickup function.
New ‘“Snow White'’ manufacturing facilities assure uniformity.

The GL-7038 vidicon is
designed for televising live
scenes and film pickup ap-
plications. Highly uniform
photoconductive surface
provides a uniform, high-
quality picture across the
scanned area. The GL-7038
will replace the 6198 and
6198A vidicons. Over-all
length: 6%".

!

The GL-7325’s high sen-
sitivity is ideal for televis-
ing live scenes, at lower
light levels. The photocon-
ductive surface provides
low lag (20-30%) at these
light levels. Over-all
length: 6%".

The GL-7226 is designed
for transistorized camera
chains. Featuring a low
heater power cathode
which operates at 90 ma,
performance characteris-
tics of the tube are the
same as the GL-7325.
Over-all length: 5%”.

For specifications and data on the complete line of G-E vidicons and image
orthicons, write to: General Electric Company, Room 80064, Owensboro,
Kentucky, or call your nearest G-E Industrial Tube Distributor, today!

Dedicated to Broadcast Quality in Industrial Applications

Progress ls Our Most Important Prodvet

GENERAL @D

ELECTRIC
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WHERE SPACE—-AGE RESEARCH IS IN ORBIT

Launching ships is an old story in Baltimore, which
has built them by the thousands. The busy ship-
yards here are still building them, too. But another
kind of launching preoccupies many Baltimore-area
plants today . . . with electronics for guidance sys-
tems, chemicals for propulsion, hardware for the
space vehicles themselves. Space-age research and

PUT YOUR PLANT IN
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development, engineering and production are expes
dited by ideal sites, a profusion 