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4 200AB
Audio Oscillator

@Audio,

telemetry

and

low frequency
oscillators

Pictured here are six of the most widely used oscillators
in electronics. All employ the highly stable, dependable,
accurate resistance-capacity circuit. They require no zero
setting. Output is constant, distortion is low and frequency
range is wide. Scales are logarithmic for easy reading; all
are compact, rugged and broadly useful basic instruments.
Brief specifications are given below; call your & rep for
demonstration or write direct for complete data on any

d 200CD
Wide Range
Oscillator

tp 200)
Interpolation
Oscillator

. 200T
instrument. »
Telemetry
Model frequency bfaatlii:)n Output to :1?3:\?1?311—1 Maximum | Max. Hum | Input Pri Oscillator
Range |5\ racy | 600 ohms| T ECTS Distortion | & Noise { | Power 3
1% 20 cps
20 cps to &
, 1 watt to 20 KC 70
200AB (4‘}:03’:\(315) +2% (24.5 v) 600 ohms 29,20 KC 0.05% watts $150.00
to 40 KC
0.5% below,
5 ¢cps to 0
160 mw w 500 KC 75
200CD (56%(;[:(‘105) +2% 10 volts 600 ohms 1% 500 KC 0.1% watts $170.00
and above
6 cps to
160 mw » 110
200) (G%aKr?ds) +1%t 10 volts 600 ohms 0.5% 0.1% watts $300.00
250 cps to 201C
160 mw 160 &
2007 100 KC *+1%+t 600 ohms* 0.5% 0.03% $450.00 ]
(5 bands) °t] 10 volts ° watts Audio
20 cps to 5 Oscillator
3 watts 75
+1¢ o ©
201C (32193';25) +1%+ 42.5 v) 600 ohms 0.5%t 0.03% watts $225.00
1 cps to
160 mw 75
202C (SI%gn‘fics) +2% 10 volts 600 ohms* 0.5%8§ 0.1% watts $300.00
*Internal impedance is 600 ohms. Frequency and distortion unaffected by load resistance.
Balanced output with amplitude control at 100. Use line matching transformer for other con.
trol settings. **Internal impedance approximately 600 ohms with output attenuator at 10 db
or more, Approximately 75 ohms below 5000 cps with attenuator at zero. tinternal, non-op-
erating controls permit precise calibration of each band. $0.5%, 50 cps to 20 KC at 1 watt
output. 1.09% over full range at 3 watts output. §0.5%, 10 cps to 100 KC. 1.0%, 5 to 10 cps.
2.0% at 2 cps. 3.0% at 1 cps. {Measured with respect to full rated output.
HEWLETT-PACKARD COMPANY e
Low Frequency
1015A Page Mill Road * Palo Alto, California, U.S.A, Oscillator

Cable "HEWPACK" + DAvenport 5-4451
Hewlett-Packard S.A., Rue du Vieux Billard No. 1, Geneva, Switzerland
Coble ""HEWPACKSA" + Tel. No. (022) 26. 43. 36

Field representatives in all principal areas 6036

pioneered the world-famous resistance-capacity oscillator circuit
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THE RAW MATERIALS OF PROGRESS

'FLUOREL 214

BRAND ELASTOMER

Its Mooney Scorch Rating is ideal for the fluorinated rubber
processor because it makes possible fast, more economical cures

with fewer defects, less scrap, fewer rejected parts. Material
can be reprocessed with greater safety.

A SIGNIFICANT BREAKTHROUGH in elastomer processing has been
made possible by 3M research through development of its
new FLUOREL 2141 Elastomer.

This remarkable new product has a Mooney Scorch Rating

MOONEY VISCOSITY

(xR
(Y .00000°’".
(Y XX (X 14

TIME
MOONEY 8CORCH curve for FLUOREL 2141
Brand Elastomer.

outstanding among fluorinated elastomers. The range per-
mits the rubber processor to achieve fast, more economical
cures with fewer defects, less scrap and fewer rejected parts.
The inherent safety of FLUOREL Elastomer 2141 allows
repeated reprocessing to produce high quality parts that
meet military specifications or other critical end uses.

At the same time, the outstanding physical qualities of the
elastomer are retained. They include: non-combustibility,
excellent resistance to corrosive chemicals, fuels, solvents

Minnesora \Jinine AN ]\/[ANUFACTURING COMPANY k“
««.WHERE RESEARCH IS THE KEY TO romonnow&

2 CIRCLE 2 ON READER SERVICE CARD

and ozone, minimum compression set, rated for continuous
serviceat 400° F., and theability to tolerate 600° F. tempera-
tures for reduced periods under certain service counditions.

If you use or work with elastomeric materials, it wili pay
you to examine the remarkable features of this new product.
Examine, too, your present rubber products with an eye
toward increasing their life and quality through use of
FLUOREL 2141 Elastomer. For complete data, write today
on your company letterhead to: 3M Chemical Division,
Dept. KAX-60, St. Paul 6, Minnesota.

FLUOREL 2141 “O” ring, bottom. Note freedom from defects
because of the improved scorch characteristics of FLUOREL
Elastomer “O” ring as opposed to elastomer at topl of

photograph.
“FLUOREL" is & rog. T.M. uT Co.

CHEMICAL DIVISION

L= ’>>AA

)
444’!
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Hotfman design-aid series

PULSE OUTPUT

TRIGGER INPUT

FOR THE HIGHEST .
0/1 VOLTAGE RATIO,
SPECIFY HOFFMAN
SILICON
TUNNEL DIODES

With a voltage ratio as high as 7.0, the
Hoffman silicon tunnel diode outperforms
all other tunnel diodes in high-speed switch-
ing ...as this table of valley-to-peak volt-
age ratios shows:

Hoffman silicon tunnel diode

Input and output wave forms for circuit shown below

germanium tunnel diode
43-6.4**

gallium arsenide tunnel diode
.8-4.5**

*By actual test, **As advertised

® HIGH TEMPERATURE STABILITY
From —85°C to +200°C.
= RUGGEDNESS
Made to withstand severe shock, vibration,
acceleration, nuclear radiation.
= UNIFORMITY
All characteristics carefully controlled by
advanced manufacturing technigues.
= RELIABILITY
Not only are these silicon devices, they
are made by Hoffman—the world's leading
specialist in silicon semiconductor
technology.
Write for TIB 125-360-HT

10 TYPES AVAILABLE IMMEDIATELY FROM
DISTRIBUTORS OR FACTORY IN QUANTITY

Hoffman

ELECTRONICS
CORPORATION
Semiconductor Division

10071 Arden Drive, EI Monte, California
TWX: El Monte 9735
Plants: EI Monte, California and Evanston, llinois
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CROSSTALK

MICROWAVES. Our Sept. 1935 issue carried a two-page report of a
10-cm “mystery ray” svstem developed by Telefunken in Berlin that was
capable of locating aircraft through fog, smoke and clouds. “Rumor
indicates,” the article continued, “that U. S. and Italian armies are
experimenting with similar system, declared to revolutionize war tactics”.

Since this first brief discussion of the forerunner of radar, ELECTRONICS
has kept its readers abreast of the growing microwave industry with
reports of significant component and system developments. The Special
Report by Associate Editors Carter and Solomon in this issue is intended
to give you a picture of the state of the art and the trends in this dynamic
field.

MOSCOW MEETING. Next Monday the first congress of the Inter-
national Federation of Automatic Control gets underway in Moscow. The
meeting will continue through July 7. Among those attending will be
some 150 Americans. In all, 700 to 800 delegates from about 30 countries
are expected.

A total of 285 papers will be presented, including 81 by Soviet Union
delegates and 73 by United States experts. About half of all the reports
will be devoted to the theory of automatic control. the rest to the technical
means and methods of introduction of automatic devices. Ernest Conine,
chief of the McGraw-Hill World News bureau in Moscow, is keeping a
close reportorial eve on this major international event, as you can see
from his story on p 34.

OCEANOGRAPHIC. Less is known about the bottom of the ocean than
the surface of the moon. In order to learn more about the ocean floor,
underwater camera systems like those described by H. E. Edgerton and
S. 0. Raymond in our April 8 issue (p 62) have been developed. In this
week’s issue, Edgerton describes the sonar pinger equipment used in
positioning a camera at any distance from the bottom with a precision
of approximately one meter. Edgerton, who is a professor of electrical
measurements at MIT and vice president and chairman of the board of
directors of Edgerton, Germeshausen & Grier, in Boston, has been con-
cerned with the problem of underwater flash photography and stroboscopy
for several years.

Coming In Our July 1 Issue

SEMI-ANNUAL INDEX. In its role of authoritative technical and indus-
trial journal, ELECTRONICS publishes a huge amount of high-quality
editorial matter each year. Most of this material is timely, yet it often
retains its usefulness for months, even years after it appears. Until now,
we’'ve indexed it annually.

Beginning with the July 1 issue, as a new service to our readers, we
are initiating a semt-annual index. We believe this will be an invaluable
aid to researchers, busy engineers and industrialists, and we’ve tried to
make it the most complete and comprehensive ELECTRONICS index ever.

Next week’s index contains 136 topic headings and several thousand
entries on articles that have appeared in our pages between January 1
and June 24, 1960. Some of the topic headings have never appeared before,
giving graphic evidence of the dynamic growth of our industry. New
headings such as Magnetohydrodynamics. Biophysics, Oceanography,
Superconductors, Meteorology and Information Retrieval indicate how
ELECTRONICS now ranges even farther afield to cover the industry in depth.

The second half-year index will appear in our December 23 issue.

JUNE 24, 1960  electronics
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For Portable Communication...

NEW RAYTHEON CK7246

1.25 VOLT SUBMIN TRIODE

A

OPERATES TO 500 MC.

This Raytheon filamentary subminiature triodé
was developed under U. S. Signal Corps contract,
and is now commercially available for use in
battery-operated communications equipment.
Circuit applications include:

® Superregenerative detector ‘\\
o High frequency oscillator \
o Class € amplifier )
o Frequency multiplier
e Mixer - 3

- ——— - ——— L
TYPICAL OPERATING CHARACTERISTICS L B

Class A Amplifier
Filament voltage (dc). ... ............... 1.25v. Tk _ 72 ANTENNA
Filament current. . .................... 150 ma. o
Plate voltage. ................ N 105 v ‘_[j_ """ e ¢ :
1 o Ly

FIENE CUIGT R B e e . 4.5 ma 7246 3 | ool
Gridvoltage. . ............oievvniinn —25v. } TTOTTTT W | ! APPROX. e QUENCH
Transconductance................ 2700 umhos 2¢{Y4 G 20 VRMS SOSC'LLATOR
Amplification factor. . ...................... 22 Ly 4 |

= L, 1 turn 112 copper wire “‘C_.{ CHOKE

L, RFC for 420 MCS. 100mH
TYPICAL OPERATING CONDITIONS . G € 05— 3ppt = OUTPUT TO A.F.
420MC. Superregenerative Detector : €10 ppt Cs AMPLIFIER
Filament Voltage DC................. ..1.25v, + i
Filament Current...................... 150 mA. R, 47K, ¥ watt =
Plate Voltage (B4)......covvveeeeeinnnn.. 105 v, 125V €. €, 350 pyt 1053*‘
Plate Current...................oon 4.5 mA.
Sensitivity ......... (55T 00T 00050 0Bbos 5 to 10 uV. *Adjust position of antenna for maximum sensitivity
All Dimensions Are Approximate

TYPE 7246 — 420MC. SUPERREGENERATIVE DETECTOR

Small order and prototype quantities available directly from your local Raytheon electronic parts distributor

RAYTHEON COMPANY Industrial Components Division

55 CHAPEL STREET, NEWTON 58, MASSACHUSETTS

New York ¢ Chicago ¢ Los Angeles ¢
Government Sales: Boston o

RAYTH FON

®

Sales Offices: Boston o Cleveland ¢ Dallas o

Washington

Baltimore ¢
Dayton e

Orlande

electronics + JUNE 24, 1960 CIRCLE 5 ON READER SERVICE CARD 5
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TYPE 5908 used on
60 CPS power source

These highly accurate, dependable Frequency
Meters by Airpax, are completely self-contained.

variations, responding only to frequency changes.

The 4'%: inch meter, with mirror scale and com-
bination pointer permits “quick look” indication
at a distance and precise “close up” readings.

Ask for Bulletin F-06

AIRPAX

EXPANDED-SCALE

FREQUENCY
METERS

TYPE 5907 for use on
400 CPS supply sources

Connection is simple. Two meter terminals pro-
truding from back of case connect directly across
100 - 130 volt source. Airpax MAGMETER® fre-
quency sensing circuit is insensitive to voltage

Extension behind panel is approximately 2%z
inches. Power consumption is less than 5 watts.
Overall accuracy of frequency reading is 0.1%
or .4 cycle in the 400 CPS model.

c
ORTTRA

SEMINOLE DIVISION « FORT LAUDERDALE, FLA.

6 CIRCLE 6 ON READER SERVICE CARD

COMMENT

Ions and Health

Reference your article “Ions Af-
fect Health, Behavior” (p 45. Feb.
26). These effects should be studied
as a possible new tool in the field of
medical electronics. With medical
approval, the millions of hay-fever
sufferers may soon have relief . . .

C. B. HEFFRON
WESTINGHOUSE ELECTRIC
METUCHEN, N. J.

I, too, was pleased to read your
article “Ions Affect Health, Be-
havior.” It is the most recent report
I had read since an internal RCA
report by C. W. Hausell about 1951.

Your Comment column in the
May 27 issue (p 6) convinced me
that there are others also intrigued
by this subject . . .

L. W. FERBER
RapI1o CORP. OF A MERICA
PRINCETON, N. J.

There certainly are. We’ve had
a minor-league flood of mail, all
from research groups, all asking
for references and sources. We've
tried to help, because—as we com-

| mented on May 27—this subject,

of such avid interest to so many,
promises to be of positive benefit
to mankind.

Communications in Korea

Appreciated . . . your most in-
formative article, appearing in the
May 20 issue of ELECTRONICS, p 40
and 41, on communications in Korea
(“Korea: On Guard 10 Years After
Invasion”).

I was wire officer in Osan, Korea,
five yvears ago, and your article
does much to explain current condi-
tions . . .

S. T. THOMPSON
AEROJET-GENERAL CORP.
Azusa, CALIF.

Active Filters

There appears to be an error (in
“Selecting R-C Values for Active
Filters,” p 83, May 13), since the
expanded form and the factored
form for n = 38 in Table I do not
correspond. It seems that the ex-

JUNE 24, 1960 - electronics



*HOW YOU CAN THINK
SMALLER THAN EVER!

NEW ELECTRA 1/10th WATT PRECISION
FILM RESISTOR

electronics - JUNE 24, 1960 CIRCLE 7 ON READER SERVICE CARD




1 in One Operation
with REUSABLE DI-ACRO
ADJUSTABLE PUNCHES AND DIES

Di-Acro Adjustable Punches and Dies offer you an
inexpensive means of rapid tooling for multiple
punching of holes of a variety of shapes and sizes.
They will do the job in a fraction of the time it
would take using a single station punch press and at
a fraction of the cost of standard tooling. All tool-
ing can be arranged in a countless number of pat-
terns so that most multiple hole punching jobs
can be accomplished in one operation. Tooling can
be reused again and again. Holes can be as close
together as 3" on centers. A template locates your
punches and dies accurately. All Di-Acro punches
and dies are concentric, readily interchangeable.
Standard rounds, squares, rectangles, ovals, D’s
and other shapes in a variety of sizes are available
from stock.

{

EL

Di-Acro Adjustable Punch and Die catalog is com- p
plete with detailed instructions and prices on all die | R
sets, punches and dies. Consult the yellow pages of
your phone book for the name of your nearest
Di-Acro Distributor or write us for your free copy.

di-acr®

PRECISION
METALWORKING

EQUIPMENT 321 Eighth Ave. .

Pronounced die-ack-ro

8 CIRCLE 8 ON READER SERVICE CARD

Punch Multiple Holes

O’NEIL-IRWIN MFG. CO.

Lake City, Minn,

l

panded form should read

E, K ol
E, 4+ 2Bst+2B%s + B

1/LT. MORRIS M. WILLIAMS
MARINE CORPS BASE
29 PALMS, CALIF.

Reader Williams is right; of
course the last term should be B’
and not B°.

Miniature Microphone

I have read the article about
our miniature capacitor-microphone
(“Miniature  Capacitor  Micro-
phone,” Research and Development,
p 80, May 6) and found some errors
in it.

On p 82, third line, you have
written (l/w)!, which has to be
(1/w)

The last sentence of the article:
“The acoustical filter mounted in-
side the microphone acts like a
damped resonant circuit, function-
ing like the slit filter” is perhaps
not clear for the reader.

Better would have been: “The
acoustical filter mounted inside the
microphone acts like a damped res-
onant circuit, in order to give the
proper phase change for those
frequency regions where the slit
filter alone is not sufficient . . .”

C. WANSDRONK
PHILIPS RESEARCH LABORATORIES
EINDHOVEN, NETHERLANDS

The equations contained both
el’s and one’s, which are the same
on our typewriters, but not the
same on reader Wansdronk's; our
typesetter quessed wrong in this
case. Also, we agree that reader
Wansdronk’s revised sentence is
clearer than our original one.

Electronics in Japan

I am writing specifically to con-
gratulate you for the excellent
article ‘“Electronics in Japan,”
which appeared in your May 27
issue (p 53). I was astounded at
the breadth of coverage of the
article . . .

HARPER Q. NORTH
PACIFIC SEMICONDUCTORS INC.
CULVER CITY, CALIF.

JUNE 24, 1960 - electronics



CANNON ELECTRIC COMPANY, 3208 Humboldt St., Los Angeles 31, Calif.

electronics * JUNE 24, 1960

AVAILABLE NOW FOR ANY MOISTURE ENVIRONMENT

Wherever water threatens an electrical connection,
you can be sure of positive dry contact by choosing
from Cannon’s many types of weatherproof plugs.
For rocket engine test stands...ground support
equipment...buried or exposed cables...under-
water research equipment... or any wet weather
condition...Cannon has the right plug for you.
I Moistureproof types maintain sealed characteris-
tics at high altitudes and over a wide temperature
range. M Weatherproof types repel water under
severe mud, ice, and water conditions. M Watertight
types may be used underground and in swamps, lakes,
and rivers ... may be submerged in water up to 550
feet without leaking. Cannon’s weatherproof plugs are
another of many reasons why you should always con-
sult the first name in plugs . .. why you should always
consult Cannon for all your plug requirements. For
information on Cannon weatherproof plugs, or any
Cannon product, write to: Dept. 120.

CANNON
@PLUES

CIRCLE 9 ON READER SERVICE CARD
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TRANSFORMERS

Reliability is much more than just a feature of Electro’s transformers. It begins as an integral design consideration; and many bold

design innovations have been pioneered by Electro to make transformers inherently more reliable. Among them: new developments

in the use of epoxy resins for encapsulation and coil protection; thinner coils with greater exposed surface area for faster heat transfer;
a unique terminal design that is much more rugged; special filling compounds for hermetically sealed transformers that eliminate the
thermal expansion problem and provide better thermal conductivity. Reliability in Electro’s transformers is also the result of pains-
taking testing and rigid quality control. Electro’s complete facilities include in-plant equipment approved for qualification testing in
accordance with MIL-T-27A. Environmental tests are conducted to assure resistance to humidity, temperature, shock and vibration,

Electro reliability begins with the design, continues through development, manufacture and qualification, and results in a better product.

If you need a more reliable transformer—talk to the Electro people. E L E GTRO

from microwatt to megawatt. .. high reliability transformers

1

ELECTRO ENGINEERING WORKS /401 PREDA STREET, SAN LEANDRO, CALIFORNIA




ELECTRONICS NEWSLETTER

Japanese Push Color-Tv
Production Plans

JAPAN’s electronics industry is
concentrating on the color-tv busi-
ness. Sparked in part by final gov-
ernment approval of NTSC color
standards (ELECTRONICS, p 11,
June 17), and in part by reduced
radio-set revenue, nine big manu-
facturers are rushing to complete
production lines—even at heavy
financial loss—in order to start
commercial production this sum-
mer.

Officials of Ministry of Interna-
tional Trade & Industry told ELEc-
TRONICS last week that combined
production will reach monthly level
of 300 sets this summer, 1,000 by
fall, 10,000 by yearend 1961. The
sets—probably to be priced for
the foreseeable future at about
$1,400 for a 21-in. and $1,100 for
a 17-in, set—are far out of reach
of most Japanese consumers. Set-
makers figure they can effectively
compete in the export market, pick
up domestic sales as a sideline for
the time being.

Color-Tv System Uses
Two Monochrome Tubes

PRINCIPLES of non-Newtonian color
optics elucidated within the last
year by E. Land and others are
being applied to color television.
Frank G. Back, president of Zoomar
Inc., recently demonstrated a sim-
plified color-reception system that
uses two monochrome tubes before
a regional meeting of the Society
of Photographic Scientists and
Engineers.

Back’s set—based, in his words,
“on experiments which indicate
that the eye is basically a two-
color mechanism, not a three-color
one”’—has a front end similar to
conventional color sets, a middle
equivalent to two monochrome sets.
NTSC color is received, but the
blue signal is dumped. Red and
green chrominance signals are
separately amplified and fed ulti-
mately to two monochrome tubes.
Scan in one tube is actuated by the
red signal, and in the other by the
green; “part of the blue signal,”
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Back told ELECTRONICS, ‘“is used
for blanking.”

The green tube is capped with a
blue-green filter and the red with
a yellow-red filter close to a deep
blush-amber. The two tubes are
arrayed vertically, one tilted 20
deg and the other 110 deg, so that
they are at right angles to each
other, A semitransparent mirror—
similar to cathedral glass—is placed
in the plane where the axes of the
tubes cross, perpendicular to the
bisector of the right angle.

RCA Prepares to Open
Far East Research Lab

RESEARCH LABORATORY tfo conduct
fundamental studies in the physics
and chemistry of solids will be
opened soon in Japan by Radio
Corp. of America. The lab is the
second to be established by RCA
overseas; the first, in Zurich, has
been operating since 1955. Labs
take advantage of international
climate and attitudes toward basic
research, draw swiftly on local
research breakthroughs.

Lab director at the Far Eastern
site will be Martin C. Steele, who
has been in Tokyo since early May
formulating plans. Steele told
ELECTRONICS that only basic studies
in the general field of solid-state
phenomena—including electrical,
magnetic and optical properties—
will be made. Initial staff will be
“three or four” young Japanese
fresh from the universities.

Epitaxial Technique Cuts
Transistor Switching Time

TECHNIQUE for vapor-growing a
high-resistivity collector film on a
low-resistivity substrate, developed
by Bell Telephone Laboratories and
revealed last week at a joint IRE-
AIEE conference in Pittsburgh,
may have far-reaching implications
for both fabricating semiconductor
devices and applying them. Using
the epitaxial technique, Bell has
made silicon transistors with col-
lector resistance and switching
time both reduced by a factor of
ten.

Diffused-base transistors need
high-resistivity collector regions
for low capacitance, high voltage-
breakdown values; mechanical re-
quirements force manufacturers to
make the collectors 30 times as
thick as electrically required (about
0.003 in.).

The epitaxial technique—which
can be introduced at the beginning
of existing diffused-base production
facilities—starts with lapped wa-
fers of heavily doped silicon or
germanium. These are put in a
furnace, into which is introduced a
vaporized semiconductor compound
with far fewer impurities. By
gaseous deposition, a layer of cor-
rect resistivity forms on the base
wafer as a film 0.0001 in. thick.
The heavily doped wafer acts as a
seed, and the lightly doped film
grows onto it as an extension of
the basic crystalline structure.

Silicon transistors already pro-
duced epitaxially are useful as
switches in the 2-Ge region. Ger-
manium epitaxials, according to a
Bell Labs spokesman, will be usable
at frequencies above 2 Gec¢ as am-
plifiers.

Advent Relay Satellite
Should Hover by 1964

TIMETABLE for the Advent active
communications satellite, ELEC-
TRONICS learns, calls for the ad-
vanced space relay station to be
in operation by the end of 1964.
Test launches may be undertaken
during 1962.

A 22,000-mile-high orbit is
planned for Advent. The critical
altitude will put the relay satellite
in a synchronous 24-hr orbit, so
that it will hover over a single point
and eliminate doppler problems.
Three such satellites should be able
to reach all but 2 percent of the
earth’s populated surface.

Relay gear in the 2,000-Mc range
is planned for the project, which
is under control of the Advanced
Research Projects Agency. Two
configurations are under study, one
a 625-1b repeater carrying 144 voice
channels, the other a 4-ton station
carrying 300 voice or 2 tv channels.
Ground stations will beam 1,000-w
signals at the repeater; the space-
borne gear will retransmit in real
time at 20-w levels,

11



For direct, accurate Microwave

AVAILABLE NOW

REFLECTOMETER
COUPLERS

Microline Reflectometer Couplers provide a quick, simple and accurate
means of measuring voltage standing wave ratios. Each is actually two
couplers, and can do many of the jobs of two, yet is considerably more
compact.

The outputs of the coupler at the barretter mounts are incident power
and reflected power respectively. These outputs may be coupled to the
Microline 29A1 SWR Indicator through a 29A2 Input Switch; by noting
differences in db, VSWR may be simply calculated. The Input Switch
provides convenient audio switching between the barretter mounts,

With one arm terminated (normally the “REFL” arm), the other can
be coupled to a frequency meter, or to power measuring or other moni-
toring equipment, and used as any standard coupler. With both the
“Load” and “REFL” arms terminated—using matched components such
as Microline 42 or 43 series terminations—the coupler serves as an
excellent fixed attenuation standard, unaffected by variations in tempera-
ture or humidity. Calibrated against primary attenuation standards, the
coupling values of this circuit become the attenuation values at all
frequencies over the range.

Available for immediate delivery from stock, the Reflectometer
Couplers are another in the Microline family of high quality, matched
microwave instruments . . . the most complete, most dependable, most
advanced line for today’s high precision microwave applications.

SPECIFICATIONS:

Recommended Recommended
Frequency Range: Waveguide Size:  Barretter Mount Barretter
Mod. 2451 . . 2.60-3.95 km¢ I x1y” 3382 821
Mod. 24C1 . . 3.95-5.85 km¢ 2" x 1" 33C2 560
Mod. 24X1 . . 8.2-12.4 km¢ 17 x ¥,* 33X2 560
Nomina! Coupling: 10db PRICES: Mod. 2481, $600
VSWR of Primary Line: 1.05 Mod. 24C1, $350
Coupling Variation Over Range: = 0.5 Mod. 24X1, $175

Tracking Between Arms: * 0.05db
Minimum Effective Directivity: 40db

CONTACT: LOUIS A. GARTEN & ASSOCIATES: WEST ORANGE, N. ). 645 Eagle Rock Ave., REd-
wood 1-1800; NEW YORK, N. Y. BOwling Green 9-4339; PHILADELPHIA, PA. 730 Washington
Lane, Jenkintown, WAverly 7-1200.

TECHNICAL INSTRUMENTS, INC.: READING, MASS. 90 Main St., REading 2-3930; LIVERPOOL,
N. Y. 916 Liverpool Rd., OLdfield 2-2535; BRIDGEPORT, CONN, 1115 Main St., FOrest 8-4582.

&— LOAD

T0 SWR INDICATOR —————

Measurements...

SPERRY MICROWAVE ELECTRONICS COMPANY, CLEARWATER, FLORIDA - DIVISION OF SPERRY RAND CORPORATION
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ry

Matched

* Instruments

IMMEDIATE DELIVERY

29A2

INPUT SWITCH

The Microline 29A2 Input Switch is an accessory for use with
the SWR Indicator, providing audio switching between two
inputs. In an appropriate circuit it will permit direct reading
of inscrtion loss. A gain adjustment is provided on one of the
inputs. This adjustment does not affect bolometer bias. Con-
nccted as illustrated, the SWR Indicator, 29A2 Input Switch
and a Microline Reflectometer Coupler with barretter mounts
form a versatile reflectometer for impedance measurement.

1 $30

FROM REFLECTOMETER
COUPLER

29A1

SWR INDICATOR

The ideal amplifier for measuring standing wave ratios and
relative power in microwave systems . . . and the ideal indi-
cator in frequency mecasurement. It is the only instrument

—_—

providing two bandwidth sclections: Wide Band, 300-5000 Frequency:
cps (fixed); or Narrow Band, 30-150 cps (variable), with ?ler)sitiLvity:I
oise Level:

resultant high stability, sensitivity, and freedom from modu-

lator drift error. Amplifier Bandwidth:

The 29A1 incorporates an expanded scale and automatic
compensation for increased accuracy in low VSWR measure-
ment. A “Plus 5 db” gain step facilitates accurate upper-scale
readout on the meter. Many other advantages, such as a push-
button bolometer current reading . . . positive diode protec-

Calibration:
Range:

Meter Scales:

. / L . e, Gain Control:
tion against bolometer burnout . . . “wide” position switching Input:
eliminating the tuned circuit . . . easy readability and oper- Input Positions:

ability . . . make the 29A1 the most desirable instrument of
its kind. It is handsomely designed—a light blue case, brushed

aluminum control panel, and contrasting gray sub-panel. Output:
Available for immediate delivery from stock, the SWR

Indicator is another in the Microline family of high quality, Power:

matched microwave instruments . . . the most complete, most Size:

dependable, most advanced line for today’s high precision \f”vr?(l:%'-‘t:

microwave applications.

CONTACT: LOUIS A. GARTEN & ASSOCIATES: WEST ORANGE, N. J. 645 Eagle Rock
Ave., REdwood 1-1800; NEW YORK, N. Y. BOwling Green 9-4339; PHILAOELPHIA,
PA. 730 Washington Lane, Jenkintown, WAverly 7-1200.

TECHNICAL INSTRUMENTS, INC.: REAOING, MASS. 90 Main St., REading 2-3930;
LIVERPOOL, N. Y. 916 Liverpool Rd., Oldfield 2-2535; BRIOGEPORT, CONN.
1115 Main St., FOrest 8-4582.

SPERRY MICROWAVE ELECTRONICS COMPANY, CLEARWATER, FLORIDA
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SPECIFICATIONS:

1000 cps, = 1%

0.1 uv at 200 ohm level for full scale deflection.
Less than 0.03 uv referred to input,

narrow-band position.

Wide band position, 300-5000 cps; Narrow band
position, continuously adjustable, 30-150 cps.
Meter reads SWR, db, bolometer current.

70 db. Input attenuator provides 60 db in 10 db
steps. Accuracy 0.1 db per step.

SWR 1-4, SWR 3-10, Expanded SWR 1-1.3,db 0-10,
expanded db 0-2, bolometer current 0-10 ma.

30 db.

BNC female.

High Bolo—8.4 ma bolometer position, 200 ohms.
Low Bolo—4.3 ma bolometer position, 200 ohms.
200—200 ohms for crystal rectifier.

Hi-Z—high impedance for crystal rectifier.

Jack provided for 0-1 ma recorder, 1 side
grounded, 1500 ohm resistance.

Jack for audio output.

115 230 volts, 50-60 cps.

Approx. 8 x 11 x 12.

-

$200.

« DIVISION OF SPERRY RAND CORPORATION
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DEMINERALIZATION
ALONE

IS NOT ENOUGH
TO PRODUCE

TWO-BED
DEMINERALIZER

ULTRA-PURE WATERI
B A

WATER
YALE R

STILL L

BARNSTEAD
MF% FILTER

i

THIS BARNSTEAD EQUIPMENT
PRODUCES PUREST WATER

IN PRODUCTION QUANTITIES
FREE OF MINERALS, ORGANICS,
BACTERIA AND
SUBMICROSCOPIC PARTICLES

ENTIRELY NEW PRINCIPLE . . . By com-
bining different types of Pure Water
Equipment in series, Barnstead makes
possible a new high standard of water
purification for greater advances in
Chemical, Electronic, and Nuclear fields
— where water of the highest purity is
needed.

VERSATILE EQUIPMENT . .. The above
combination of Barnstead equipment
consisting of Water Demineralizers,
Water Still, and MF® Submicron Filter,
ogerating in series, produces 18,000,000
ohm water . .. free of organics, bacteria
and submicroscopic particulate matter
down to 0.45 microns . . . in production
quantities . . . at temperature of 25° C.

Whatever your Pure Water Problem...
come to Barnstead first ... Pure Water
Specialists Since 1878.

Write for NEW
DEMINERALIZER CATALOG 160

TRASE MARR BEC. US PAY. @77

arnstea

STILL AND STERILIZER CO.

84 Lanesville Terrace, Boston 31, Mass.

BOSTON NEW YORK CLEVELAND
JAmaica Kingsbridge ACademy
2-6490 8-1557 6-6622
CNICAGO PHILADELPNIA WASNINGTON, D.C.
RoOgers Park LOcust District
-Asan 8-1796 71142
LOS ANGELES SAN FRANCISCO DETROIT
RYan TEm;lcbar :uur;vm
1-8663 2:5391 7422
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WASHINGTON OUTLOOK

CONGRESS THIS WEEK goes into the last lap of the debate over the new
defense budget, now running at $40.4 billion. Outlook in electronics is for
increased spending on a number of major projects. But the probability
is great that the overall Congressional increase will be far below the $2-
or $3-billion boost Senate leaders called for after the summit collapse.

The Senate Appropriations Committee has approved a measure hiking
the appropriation slightly more than $1 billion; the House has passed an
appropriation with a net increase of only $122 million over the adminis-
tration’s request.

Final sum will probably be about $750 million greater than the original
request. But the specific projects to be favored are still in doubt since
there are important differences between the House and Senate committee
Versions.

The Senate committee boosted the appropriations for B-70 development
from $75 million to $360 million; the extra money would allow the Air
Force to renew contract negotiations for major electronic subsystems.

The committee also restored $294 million for Bomarc B missiles that
was killed by the House, failed to go along with the House’s addition of
$215 million for F-106 fighter-interceptor aircraft.

Among the other major Senate committee additions: $200 million for
jet transport planes (the House added $250 million); $241 million for
extra Polaris submarines (the same amount added by the House); $83.8
million for the Samos reconnaissance satellite (the House tacked on 354
million extra for all military satellites).

The Senate committee also restored $293 million for an aircraft carrier
and $400 million for general procurement—sums previously knocked out
by the House. It voted against the House’s $20.7-million hike for the
Minuteman ICBM and against the Air Force’s post-summit proposal to
jack up the Atlas program by two squadrons. It also trimmed back the
increases voted by the House for antisubmarine warfare.

MORE AMMUNITION has been poured into the fight to consolidate military
electronic procurement.

The General Accounting Office has released a critical report on its year-
long investigation into military electronic supply matters (ELECTRONICS
p 14, Apr. 29), recommends that the Pentagon unify electronic buying and
other supply management functions.

This is GAO’s chief finding: “Inadequate coordination of electronics
supply management” among military agencies results in “‘umneceasary
purchases;” “costly duplication and overlap” of functions and orgapiza-
tions; and “unnecessary administrative costs.”

GAO claims it found a case where one service was about to buy $20-
million worth of major equipment another service considered surplus,
another case where $2.5-million worth of equipment was being repaired
at high cost while similar equipment was available in another agemcy’s
surplus stocks.

The accounting agency wants a single military electronic bureau to do
these things: (1) monitor entry of new equipment into the military supply
system; (2) review, coordinate, and consolidate requirements; (3) do all
buying; (4) determine “depth and range of initial supporting spare parts
for new items;” (5) be in charge of “wholesale stocks including mobiliza-
tion and production reserve stocks;” (6) control and manage maintenance
programs; (7) store and distribute supplies; and (8) dispose of surplus
equipment.

So far the Pentagon is cool to the establishment of a new agency with
such broad and powerful authorities. But it is making its own review
of electronic supply management, is expected to consolidate selected man-
agement functions for a limited number of electronic stock items.

JUNE 24, 1960 - electronmics



The strength and prestige of this
nation depends upon many

things . .. important among these are
the successes of the Air Force

Building
Strength
Upon
Strength. ..
the
USAF
Ballistic
Missile
Program

In tarn, these programs depend upon
the continuing flow of new ideas

and inventions. All of these are part of

a common pool of knowledge and

know-how which are drawn upon for today’s

capability and tomorrow’s advances.

In building strength upon strength in the race for
space technology leadership, the knowledge

and experience gained from Atlas, Thor, and Titan
ballistic missile systems developement is

being applied to advance Minuteman. For these
programs, under the management of the Air

Force Ballistic. Missile Division, Space Technology
Laboratories has had the direct responsibility

for over-all systems engineering and technical direction.
As these ballistic missile and related space programs
go forward, STL continues to contribute technical
leadership and scientific direction.

In this capacity STL offers unusual opportunities for creative
work in the science and technology of space systems. T'o

those scientists and engineers with capabilities in propulsion,
electronics, thermodynamics, aerodynamics, structures,
astrophysics, computer technology and other related fields and
disciplines, STL now offers immediate opportunities. Please
address your inquiries and/or resumes to:

SPACE TECHNOLOGY LABORATORIES, INC.
P. O. Box 95004, Los Angeles 45, California

Los Angeles « Santa Maria ¢ Cape Canaveral ¢ Washington, D.C.
Manchester, England ¢ Singapore « Hawaii

electronics + JUNE 24, 1960

Ballistic Missile Program and related |
advanced space projects.
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Youthful vigor in an academic climate of re-
search and development has led Melabs to

Seasoned microwave e e
designers
and builders

Specialists in microwave receivers, researched and Model SGS-2 Swept Signal Generator, S-band
i i ivi i i H BWO microwave signal source offering con-
designed to individual specification, fabricated from Stant power cutput 10 within 1 db.

Melabs-manufactured components, proved in
laboratory and field operation.

Designers and manufacturers of microwave
components—calorimeters, choppers, couplers, filters,
isolators, mixers, multiplexers, radiometers,
P . 9 . ang Mode! X-127 400 MC Circulator, compact three-
switches—offering maximum reliability and depend- port instrument with a 10% bandwidth at
400 MC.
able performance. ¢

R&D specialists in microwave physics—application
of ferrites in microwave electronics, circuit develop-
ment in countermeasures and radio reconnaissance.

TR . ’ - Model AN/GLA-10 memory-display group for
In a new facility in Stanford Industrial Park, Melabs’ 180-member P e R e R o ity

staff daily ventures into new areas of microwave research.
More than 75 qualified engineers and physicists supported by a
large technical and manufacturing staff stand ready to

solve unique electronic problems.

Employment opportunities at Melabs are

exceptional for ambitious engineers Mode! RSS-3 frequency-sweeping imageless
and physicists; superheterodyne receiving system, operating

. . in the microwave region.
write in confidence.

Model M-3 Broadband Mixer (0.5 to 11 KMC)
untuned coaxial instrument, offering unusual
conversion efficiencies.
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M ELABS (pronounced MEL-LABS) - Dept. E-6, 3300 Hillview Drive, Palo Alto, California - DAvenport 6-9500
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ELECTRON TUBE NEWS
...from SYLVANIA

e HIGH RESOLUTION
* SIMPLIFIED CIRCUITRY

e IMAGE BRILLIANCE
with 2 new Sylvania C.R.1.'s for photo-recording applications

Sylvania SC-2809, SC-2782 utilize precision guns, fine
grain P11 phosphor, aluminized screens, clear nonbrown-
ing optical faceplates. Result: remarkably high resolution
and excellent brilliance. SC-2809 has a line width of
.0008”, a resolution of 6000 lines. SC-2782 has a .001”
line width and a 3000-line resolution. Both tube types
feature conventional magnetic focusing and deflection,
simple beam-centering magnets, no ion traps. They sim-
plify external circuitry requirements, offer potential say-
ings in equipment costs. Minimum useful screen area is
414", Deflection angle is 50°. Use of an integral encap-
sulated high-voltage connector minimizes possibility of

corona at high altitudes. Screens other than P11 are avail-
able if desired. For further information and complete tech-
nical data, contact the Sylvania Field Office nearest you.

KEY CHARACTERISTICS SC-2809 SC-2782
Anode Voltage 25,000 Volts dc* 25,000 Volts dc*
Anode Current (E;,—=0) 3 uA dce

Grid No. 2 Voltage 2,500 Volts dc* 2,500 Volts dc*
Grid No. 2 Current (Eg,=0) 2,000 uA dc*

Screen Current 2 pA dc 5 uA dc
Line Width 0.0008" 0.001”
Face Diameter 5" 5"
Over-all Length 163" 16"

¢Absolute Max. Ratings




NEW SYLVANIA C.R.T's FEATURE
LOW HEATER POWER
HIGH RELIABILITY
“COOL’ OPERATION

for battery-powered,
portable 'scope applications

The 3BGP-family of ’scope tubes is typical of the continuing
work of Sylvania to advance the “state of the art.” Combining
modern C.R.T. technology and powder metallurgy techniques,
Sylvania has produced a heater-cathode assembly requiring
only 1.5V @ 140mA — less than 7% of the power normally
needed. Reduced power demands result in much lower tube
operating temperatures and low drain from battery or flyback
heater supply. The heater-assembly has a relatively low mass
which makes it virtually impervious to vibration of portable
equipment. Clear, pressed faceplates are utilized for improved
glass quality, greater uniformity of thickness resulting in mini-

Sylvania 3BGP1, 3BGP2, 3BGP7, 3BGP11 . . . feature direct-view rectangular faces,
electrostatic deflection and focus, high deflection sensitivity.

KEY CHARACTERISTICS

Anode No. 2 Voltage 2,750 Volts dc*

Anode No. 2 Input 6 Wattse . N E . Y >

Anode No. 1 Voltage (Focusing Electrode) 1,100 Volts dc* mized distortion. Complete information and technical data
Heater Ratings 1.5V/140mA g s :

Line Width (Light output of 20 ft. rts) N can be obtained from your local Sylvania Field Office.

Face Dimension 12" x 3%

The new Sylvania low power heater-cathode assembly holds vast
promise for picture tubes for portable, battery-operated TV
receivers. This concept is currently under investigation at Sylvania.
Your inquiry is welcome.

4 NEW “"BONDED SHIELD” TV PICTURE TUBES
all available with new reflection-diffusing, treated caps

Useful Screen Area 114" x 23"
Over-ail Length 9"
*Absolute Max. Ratings

Sylvania continues its leadership in “Bonded Shield”
picture tubes with an expanded line to help you meet
the demand for squared-corner TV. Now, you can
offer broad-angle and low-reflection viewing with the
specially treated laminated cap. The treated surface of
the tube cap can diffuse up to 70% of reflected light
without appreciable loss in resolution—eliminating the
old problem of mirror images.

Bonded Shield eliminates front-of-the-cabinet safety
glass » Reduces front-to-back cabinet dimensions ¢
Reduces danger of implosion * Reduces production-
line rejects significantly » Offers squared-corner screen
+ Simplifies mounting with integral mounting lugs
Offers potential savings in set manufacture.

Sylvania pioneered the quantity pro-
duction techniques of bonding cover
panels to the face of a picture tube.
These same techniques hold excit-
iug possibilities for application in
industrial and military cathode ray
tubes. You may have a C.R.T.
application that can benefit from
Sylvania Bonded Shield “know-
how.” Sylvania Engineers will be
pleased to work with you.

If your industrial or military design demands specialized Cathode Ray Tubes, call on the creative experience and production capabilities of Sylvania,
Electronic Tubes Division, Sylvania Electric Products Inc., 1740 Broadway, New York 19, New York.

SYLVANIA

Sussidery o GENERAL TELEPHONE & ELECTRONICS



SEALING KowaR Auov TO GLASS

/. PREPARATION OF METAL
2 PREPRATION OF GLASS

3 PROCESSING ALLOY

4-GLASS SEALING METHODS
5 ANNEALING
6. INSPECTION TESTS

Engineering hints from Carborundum

6 steps to better glass-to-metal seals
with KOVAR" Alloy

KOVAR® is the original iron-nickel-cobalt alloy with correct
thermal expansion characteristics for making seals with sev-
eral hard glasses. Procedures for obtaining a satisfactory seal—
with optimum production yields—will vary according to the
nature of the end product. This may range from large electron
tubes to the smallest semi-conductor devices. The following
hints typify recommendations for the more critical electron
tubes; they can be modified for other products according to
need.

L.

KOVAR should be scratch-free. Polish with 180-grit alu-
minum oxide cloth, followed by 260-grit—never emery or
carbide. Round edges of edge-type seals with a radius of
about half metal thickness. Sand-blasted matt finish, using
pure alumina, is preferable for butt type seals.

. REMOVE DUST FROM GLASS with lint-free cloth. Rinse in

109, hydrofluoric acid solution, then in running tap water,
finally in distilled water. Dip in methanol and hot air dry.

. CLEAN KOVAR prior to sealing by trichlorethylene vapor

degreasing, immersion in concentrated HCI, followed by
rinses in tap and distilled water. Methanol dip and hot air

For permanent vacuum and
pressure-tight sealing . . . count on

dry. Heat treat in wet hydrogen atmosphere.

4. SEALING EQUIPMENT includes gas-oxygen burner and glass
lathe. Oxidize surfaces by heating metal and glass to 850°
C in air. Bring parts together by pressure. For strong seal,
glass edge should approach 90° angle where it meets
KOVAR alloy.

5. ANNEAL SEAL using flame or furnace program, advancing
to annealing temperature for 30 mins. Reduce o 50° C
below strain point at 1° per minute, then 10° per minute
to room temperature.

6. INSPECTION may include stress analysis by polariscope
viewing or other method. Examination under 10x to 15x
magnification should show that glass is free from excessive
bubbles. Glass color should be grayish or mouse brown.

FIND OUT ABOUT KOVAR—
WHERE IT IS USED AND WHY

Bulletin 5134 gives data on composi-
tion, properties and applications of
KOVAR Alloy. For data on sealing pro-
cedures, ask also for Technical Data
Bulletin 100-EB6. Write Dept. E-60,
Latrobe Plant, Carborundum Co.,
Latrobe, Pa.

CARBORUNDUM®

electronics + JUNE 24, 1960
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Bourns Trimpot®

NUMBER 5—RELIABILITY SERIES

Puts the Proof in Humidity-Proof

Plunging a potentiometer into near-boiling water is just one of
the ways Bourns puts the proof in humidity-proof. Every Trim-
pot unit made takes this 60-second bath with the water sim-
mering at 90°C. Air expanded by the heat creates four pounds
of pressure inside the potentiometer—enough to cause bubbles
—if it leaks. Only if the unit is completely leak-free does it pass
the test.

Bourns humidity proofing starts at the beginning — with original
design and selection of materials. The piastic chosen for Trim-
pot cases, for example, displays the unusual properties of high
insulation resistance and extremely low moisture absorption,

Further protection against humidity results from manufacturing
procedures, such as internal potting of the resistance element
and sub-components. Finailly, Bourns samples all production
for compliance to MIL-STD-202A, Method 106 as a routine part
of a Reliability Assurance Program. As a result, Trimpot does
more than “‘resist’”’ moisture; it keeps moisture out.

For more information about the industry’s largest selection of
humidity-proof adjustment potentiometers—wirewound and
carbon in a variety of sizes, power ratings, operating tempera-
tures, etc. —write for new Trimpot summary brochure and list
of stocking distributors.

-

BOURNBS, INC.,. TRIMPOT DIVISION
8135 MAGNOLIA AVE.,, RIVERSIDE, CALIF,

PLANTS: RIVERSIDE, CALIF. AND AMES, IOWA

Exclusive manufacturers of Trimpot®, Trimit®, and E-Z-Trim®. Pioneers in transducers for position, pressure and acceleration.
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FINANCIAL ROUNDUP

Accelerator Companies Merge

High Voltage Engineering Corp.,
Burlington, Mass., reports acquisi-
tion of all the stock of Applied
Radiation Corp., (ARCO), Walnut
Creek, Calif. The transaction was
made on the basis of one share of
HVE stock for every 10% shares
of ARCO. The California firm will
continue to operate as a separate
corporation under its present ad-
ministration, but will have close
management and technical affilia-
tion with its new parent company.
ARCO sales in the fiscal year
ended Sept. 1959 were $1,648,516.
HVE’s 1959 sales were $7,087,916,
with a Dec. 31 backlog of more
than $9 million.

Diversa, Inc., Dallas, Tex., an-
nounces acquisition of 80 percent
of the stock of Texas Electronic
Products Corp. in the same city
for an undisclosed amount. TEPC
specializes in design and manufac-
ture of automated equipment for
the quality control field. Equip-
ment presently being readied for
market includes an automatic
quality control computer and a
system for production line control
of package weights. Diversa has
eight subsidiaries in the fields of
banking, liquid petroleum, geo-
physical exploration and others.

United Control Corp., Seattle,
Wash., reports acquisition of Elec-
tro Development Corp. in the
same city, by a stock purchase for
an undisclosed amount. Electro
Development, employing about 115
persons, is presently working on
contracts related to the Polaris
and Minuteman projects. Its
equipment is also used in the 707,
DC-8 and 880 jet transports. Pro-
jected figures for the fiscal year to
end Sept. 1960 indicate that sales
will exceed $1 million. United
Control, employing more than 800
persons, had sales of $11,680,000
in 1959, $5,847,000 during the first
8ix months of this year.

Varian Associates, Palo Alto,
Calif., announces plans to acquire
Semicon Associates, Inc., through
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an exchange of stock. Varian will
acquire Semicon’s outstanding
shares in exchange for a maximum
of 30,000 Varian shares. The
smaller firm consists of two com-
panies bearing its name in Lexing-
ton, Ky., and Watsonville, Calif.

Cain & Co., Los Angeles-based
electronics sales engineering or-
ganization, announces acquisition
of Memo, Inc., New York, also an
electronics sales organization, op-
erating in New York.

25 MOST ACTIVE STOCKS

WEEK ENDING JUNE 10
SHARES
(IN 100's) HIGH

LOW CLOSE
Gen Tel & Elec 1,939 N3 5% 0%
nt’l Tel & Tel 1,265 46Vs 2%, 45%
Standard Coil 1,256 19% 16Y2 18%
Gen Electric 934 95% 903% 95
Du Mont Labs 867 104 9 10
Collins Radio 812 651 62 63Ya
Int'l Resistance 811 9% UYL B
Ampex 754 %% I 5%
Lear Inc n7 20% 18% 18%
RCA 676 % 14% 77
Westinghouse 625 65 59% 65
Gen Inst 598 42 38y, 38%
Raytheon 586 My, 4% A%
Zenith 499 122% 113 119
Aveo 484 1% 12% 12%
Western Union Tel 467 50% 47% 49
Cohu Electronics 445 12 % 1%
Univ Controls 440 16 15% 15%
Varian Assoc 427 60 54% 60
Burroughs 420 39% 3% 38%
Philco 401 3, Ny, Nk
Gen Precision Equip 346 615 58 60
Barnes Engnr'g 343 522 46 49
Transitron 325 50a 47%  50%
Amer Electronics 278 60% 14% 15%

The above figures represent sales of electronics
stocks on the New York and American Stock
Exchanges. Listinis are prepared exclusively for
ELEI((:T‘RONICS by Ira Haupt & Co., investment
ankers.,

DIVIDEND ANNOUNCEMENTS

Amount Date
per Share  Payable
Barry Controls 10 July 28
Collins Radio 4% Aug. 15
Collins Radio 4% pfd 50 July 1
Fisher Porter 5% pfd 122 July 1
RCA 25 July 25
RCA pfd 872 Oct. 1
NEW ISSUES PLANNED
No. Price
Shares per Share
Brigas Assoc 44,470 $5.00
Control Data Corp 125,000 b
Electronic Specialty 150,000 i
Franklin Corp 1,000,000 10.00
Garrett Corp 100,000 J
Pacotronics 150,000 4.00
Shaevitz Engineering 100,000 3.00
Vector Mfg. 25,000 -

* To bo announoed

now means top quality rare earth
and related products for

o ELECTRONICS
e NUCLEAR ENERGY
° METALLURGY

How can these help your produc-
tion and R&D efforts—

1 CERIUM CHEMICALS

1 THORIUM-
MAGNESIUM
MASTER ALLOY

1 SCANDIUM
CHEMICALS

; ) GADOLINIUM OXIDE
| © EUROPIUM OXIDE

e e e e e e . . e . . e S gy

i; 7 YITRIUM PRODUCTS

| © ORGANIC - SOLUBLE
RARE EARTHS

|
i' - RARE EARTH-
| THORIA

| For further information, check
I items of interest, and clip this ad.

If you'd like industry’s newest tech-
' nical brochure on rare earth metals,

Lchemicals and alloys, check here [ |

MAGNESIUM ALLOYS

7

—_———————————————————————————————é

CLIP THIS AD and SEND TO:
DEPT. 36

i VITRO CHEMICAL COMPANY

A SUBSIDIARY OF VITRO CORPORATION OF AMERICA

342 MADISON AVENUE
NEW YORK 17, NEW YORK
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Chart new paths in printed circuits with Panelyte®

As new uses for printed circuits are developed, and
new, more demanding designs are specified —count on
Panelyte Copper-Clad Laminates for consistently su-
perior quality.

At present, you can choose from a wide range of prop-
erties in four different grades. But St. Regis® Panelyte
is working to perfect structural qualities which will
meet your future needs, as well.

Whether you’re looking for better machinability and
adhesion, superior chemical resistance, closer thermal

22 CIRCLE 22 ON READER SERVICE CARD

tolerances or any special combination of characteristics,’
bring your copper-clad laminate specifications to
Panelyte. We can supply Panelyte in the following
grades: Paper Phenolic Base—XP, XXP, XXXP; Glass
Melamine—G5; Glass Silicone—G7; Glass Epoxy—G10,
G11. For complete infor-
mation and the address of
your nearest Panelyte dis-
tributor, write Dept. EL-
624, St. Regis Paper Co.,
150 E. 42nd St., N.Y,, N.Y.

St.Regis
PANELYTE

JUNE 24, 1960 ¢ electronics
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NEW YORK CHICAGO
' BOSTON KANSAS CITY
' . BALTIMORE DALLAS
==WASHINGTON, D.C. HOUSTON
.. NoRrFoLK PHOENIX
Z _ ~ ATLANTA ~ “LOS ANGELES
o ="DETROIT -~ % "~ SAN FRANCISCO
FEe - . HONOLGLU
=
Offices and agents In all major U.S. cltlas
and throughout the world. <7

—

— e

Daniel P. Bryant, President of Bekins, reviews global operations with company ives, And , Holt, Robison, Shaw and Bekins.

Bekins is Everywhere

Across the United States from east to 80 North American localities and in

west and around the world, Bekins is key cities throughout the world.
keeping apace with the ever-increasing Today 2,000 families as well as many
demand for family and for corporate of the nation’s greatest corporations
moving services. from New York to Callforma
Certified Service, the modern concept use Bekins every day for
which has made Bekins the largest Certified Service. You’ll
moving and storage company in the find Bekins listed in WORLO WIOE MOVING

world, is now available in more than the Yellow Pages. ——

Bekins Electronics Division
1335 South Figueroa Street
Los Angeles 15, California

Certified Electronics Moving Write for new free brochure which explains why leading
U.S. manufacturers rely on Bekins for skilled handling of delicate equipment.
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C.E.C. has
for years
been
engaged

in the
design and
production
of quality
components
and
systems for both military and
industry. A member of our
engineering group will be happy to
meet with you on any microwave
problems you now face.

MICROWAVE

COMPONENTS

ROTARY VANE
FIXED
ATTENUATORS

C.E.C.
offers resistive
attenuators that cover an

entire waveguide band.
These attenuators maintain a flat attenuation
charactertistic over their entire waveguide band.
ATTENUATION: 3 db, 10 db or 20 db are
offered as Standard, Other attenuation values
can be preset to your specifications,

INSTRUMENTS

VHF-UHF FREQUENCY
CALIBRATOR MODEL 121

Range: 50 me to 11,000 me in crystal
controlled steps of 50 or 100 mc.
Output Level: In excess of —70 dbm
minimum for all markers.

Accusacy: +0,005% at any frequency,
unaffected by temperature or power
input variations.

HARMONIC MULTIPLIER
AMPLIFIER ADAPTER

Qutput Waveform: CW or Puise.
Output Level: increases amplitude

to —30 dbm in frequency range

from 1,000 to 11,200 mc with marker
spacing of 1,600 mc. Lower amplitude
(—60 dbm) markers are generated with a
spacing of 400 mc,

BROADBAND ANTENNA

Designed for use with the Harmonic Adapter,
this breadband antenna covers the entire
range from 1,000 me through 11,200 me.
Used in combination, the three units provide
a fast go-no go, remote calibration check
on aircraft radar receivers, without the need
for connecting cables to the aircraft.

CONTROL ELECTRONICS CO., INC.

Ten Stepar Ploce, Huntington Station, N.Y,
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MARKET RESEARCH

PLASTIC PARTS PRODUCTION BY ELECTRONICS INDUSTRY

1957 VALUE —
MILLIONS

956 OF
DOLLARS

1959

FUTURE [ 2 U7

POTENTIAL oA

$50 $100 4150

$200 4250 $1,000

Plastic Parts Production Doubles

PLASTIC PARTS produced by the elec-
tronics industry were worth $250
million in 1959, said Ralph L. Mon-
dano, manager of Raytheon’s
plastic plant in Maynard, Mass., in
a talk before The Society of the
Plastics Industry.

Mondano says value of produc-
tion doubled in each of the past
three years, indicating approximate
volumes of $125 million in 1958
and $63 million in 1957. Only 25 to
30 percent of the plastics potential
for the electronies industry has
been reached, he says, predicting a
future annual volume of $1 billion.

Rapid rate at which use of plas-
tics has been growing has been
largely influenced by military
spending. The government has
been the primary support of re-
search which developed such appli-
cations as the all-plastic radar re-
flector, reliable miniature gyros
and liquid therosetting resins with
co-efficients of thermal expansion
to match metal.

Growing use of plastics by our
industry has resulted in parallel
growth in importance of plastic
specialists. Today, all sizeable elec-
tronics companies have competent
plastic engineering and develop-
ment sections, says Mondano.

Some electronics firms have seen
that by merely expanding their
present plastic departments they
can sell to others and add a fast-
growing product to their lines.
Some have taken the step already,
others are getting ready to do so.

Firms thinking of entering this

field should bear in mind that the
government is the big ultimate elec-
tronics customer, he adds, and they
should have the following: Govern-
ment contract negotiators, good
quality control and inspection pro-
cedures, means of attaining and
holding certificates of material
compliances and bookkeeping pro-
cedures satisfactory to contracting
agencies.

Thousands  FIGURES OF THE WEEK
-
Production
450 |- Week of 6-3

400 SOURCE: EIA
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LATEST MONTHLY SALES TOTALS

(Source: EIA)
(Add 000)

Mar. Feb. Change From
1960 1960 One Year Ago
Rec. Tubes, Value $31,751 $27,881 —10.0%
Rec. Tubes, Units 36,382 32,734 — B7%
Pic. Tubes, Value $15,654 $14,495 +13.4%
Pic. Tubes, Units 794 741 +10.7%

Transistors, Value $28,700 $24,832 +58.4
Transistors, Units 12,022 9,528 +90.5%
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PORTABLE

L\

that’s the

AMPORTAMATIC!

CIRCLE 25 ON READER SERVICE CARD
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If your production problem puts you
squarely in the middle of not ready
and not yet—quotas too high for
hand tool crimping yet not high
enough to justify installation of AMP
automatic machinery—you’ll find a
minimal investment, speed-up
answer in the AMPORTAMATIC Tool.

The AMPORTAMATIC Tool is
designed for continuous use to
precision crimp a variety of AMP
terminal types in a wide wire size
range. For volume, bench production
or for hard-to-reach locations—
anywhere along the production line
—the AMPORTAMATIC Tool delivers
a single crimp or a fast series of

crimps with compiete reliability.

Think there’s room for this vetsatile

performer in your lineup? Then you'll

want to know more about the
portable AMPORTAMATIC Tool.

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA

AMP products and engineering assistance are available through subsidiary companies in: Australia « Canada e England o France e Holland « Italy e japan « West Germany
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OUTPERFORMS ALL ELECTRONIC SWITCHE:
il e

a >' OPERATING
w0 ° RANGE
® 10 CONSTANT CURRENT OUTPUTS $ 3
:E 1.0 1
® MEMORY AND AUTOMATIC LOCKING R — \ -.
0.7 .
0.6 .
® TOTAL POWER — 1.2 WATTS Sos
= 04
¢ HIGH TEMPERATURE 2 03
[+ 4
e LONG LIFE g 02
[=]
e SPEEDS FROM DC TO 10 MEGACYCLES E
o
a 0. —
e ANY NUMBER OF POSITIONS @ T Jower B e

(-]

BOUNDARY CURVE |
® OPERATING VOLTAGE FROM 12 V TO 200 V lo 20 30 40 50 & 70 80 9 100 .8
SPADE VOLTAGE Es 2 :

® PRESETTABLE TO ANY POSITION
BX-1000 IMPROVED CHARACTERISTICS :

e OPERATES NIXIE® TUBES AND PRINTERS

¢ IMMEDIATE DELIVERY

Detailed theory, circuit design and
application data contained in Brochure
BX-535 . . . Write for your copy today.

»
*Trademark of Burroughs Corporation

ANOTHER EGLECT ROINIC CONTRIBUTION BY
Burroughs Corporation

E/EfEECET R O®INIIC T UBE DI VISION
Plainfiel . New Jersey
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Noise
Generators

For Precise Measurement of Noise Figure
at all frequencies from 12 mc to 40 kmec.

0©0000000000000000000000000000000000000000000000
2.6-3.95 kmc

The AIL Type 70 Series of Noise Generators pro-
vide:
® Most complete frequency coverage available

3.95-5.85 kmc ® Secondary standard of relative excess noise
temperature

® Useful for both automatic and manual meas-
urements

5.85-8.20 kmec Broad Selection

e Eight waveguide units covering 2.6 to 40 kmc
One coaxial unit covering 0.2 to 2.6 kme

W Two Diode Units each covering 12 to 250 mc

Relative excess noise temperature: 15.3 db
Accuracy: =0.25 db: 50 ohm output
Hot-Cold Body Standard available

All gas discharge types utilize an argon tube and
have an output of 15.28 =0.25 db.

7.05.10.0 kmc

Maximum Usability . . . As your frequency require-
8.2-12.4 kmc ments vary, your high standard of quality control
may be maintained by merely adding to your selec-
tion of AIL Type 70 Noise Generators to cover the
additional ranges. This is possible because of the
common power and connector requirements on all

models.
12.0-18,0 kmc

With the exception of the Type 70 Hot-Cold Body
Standard Noise Generator, all models may be pow-

M ered by the Type 74 Automatic Noise Figure Indi-

cator for continuous automatic measurements or by
the Type 71 Power Supply for manual measure-

18.0-26.5 kme t
ments.

26.0.40.0.kme Write for complete descriptive literature.

AIRBORNE INSTRUMENTS LABORATORY
DEER PARK, LONG ISLAND, NEW YORK

A DIVISION OF CUTLER-HAMMER INC.
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Immediate Local Deliveries
for small runs, production
emergencies or design needs . .
from over 30 strategically located
parts distributors . . . At factory
prices in lots up to 1000 of a value.

Would you buy
fixed resistors
just because they're the
easiest to solder?

Of course you wouldn’t!

But when you add the highest degree of *'solderability’" of any resistors on
the market to top-notch reliability in other physical and electrical charac-
teristics — well, that's something else. Like a lot of other cost-conscious
producers, you'll then be using Stackpole Coldite 70+ Resistors!

Stackpole Coldite 70+ ‘“solderability” saves time and money in your
production. It assures perfect connections that eliminate a lot of pos-

sibilities for costly field service later on.
Coldite 70+ performance fully matches the “solderability” of the - -
leads. They’re designed to meet or excel MIL-R-11 in every respect. g R -

And they’re tops in load life, humidity and moisture tests!
Electronic Components Div.—STACKPOLE CARBON CO., St. Marys, Pa.

(ololife JO*

fixed composition resistors

CERAMAG® FERRITE CORES -  VARIABLE COMPOSITION RESISTORS =«  SLIDE & SNAP

SWITCHES . CERAMAGNET® CERAMIC MAGNETS . FIXED COMPOSITION CAPACITORS

BRUSHES FOR ALL ROTATING ELECTRICAL EQUIPMENT 3 ELECTRICAL CONTACTS

GRAPHITE BEARINGS, SEAL RINGS, ANODES - HUNDREDS OF RELATED CARBON &
GRAPHITE PRODUCTS.
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NEW FROM FXR

. ® Operation from 1 —— 12.4 KMc.
l (2 to 12.4 KMc for 20 db)

Attenvation Values 3, 6, 10, 20 db.
Low VSWR and frequency sensitivity.
Type N connectors.

—

FIXED COAXIAL

ATTENUATORS
Model 180

30

CIRCLE 30 ON READER SERVICE CARD

® Step loss (by pushing rod) 40 db.
® Calibration and frequency sensitivity

® Full waveguide operation from 8.2
@ Stability dependent only on coupling throvgh

® VSWR 1.1 max.
@ Insertion loss 0.5 db max,

FERRITE ISOLATORS
: Model 157

Waveguide Sizes from 3.95 to 26.0 KMc.
Coax from 2.0 to 4.0 KMc.

full bandwidth operation.

lsolation 10 to 30 db depending on fre-
quency range.

Insertion loss 1 db max.
VSWR 1.15 max. waveguide; 1.2 max. cooax.

“Promises may get thee friends; but non-performance will
g s
turn them into enemies.” Do Focandil

2 o

The growth of FXR in the microwave industry is ample
proof that product performance has fully supported
product promises.

This holds true for the specifications of these fine new
components, which represent the latest advances in their
respective types.

Prompt deliveries are also a promise.

STANDARD STEP ATTENUATOR
Model X176

+0.4 db mox.
12.4 KMc.

holes in wavegvuide.
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'+ COAXIAL BROADBAND
BIDIRECTIONAL COUPLERS

Model 616 and 617

® Operation over a two octave freq. range.

® Model 616 — 250 to 1000 Mc.
617 — 1000 to 4000 Mc.

® Coupling 20 db, frequency sensitivity
* 1.5 db,

® Directivity 20 db min.
Attached individual calibration curves.

© . —

N,

FIXED PRECISION
ATTENUATORS
‘ Model 175

® Operation over full waveguide frequency
‘ ranges.
® Full range of sizes from 2.6 to 40 KMc.
® Stability dependent only on locked mechanical
setting.
Frequency sensitivity =+

*+ 0.3 db to 20 db.

* 0.5 db 20 to 30 db.
® VSWR 1.15 max.

® . Factory set values from 0.5 to 30 db.

-

WAVEGUIDE SWITCHES
Model 641

Operation over full waveguide freq. ranges.
Full range of sizes from 2.6 to 40.0 KMc.
Crosstalk 60 db min.

VSWR 1.10 max.

Manual or solenoid operatien,

High power, ccpac’ity;

REPRESENTATIVES
in all principal cities;
Export & Canada

FXR REGIONAL SALES OFFICES

New England Area: P.O. Box 92 * South Lincoln, Mass.: Clearwater 2-8162
West Coast Area: 4134 Del Rey Avenue ® Venice, California: EXmont $-7141.2

Pretision Microwave Eguipment » High-Pows

electronics « JUNE 24, 1960

Contact local representative

in your area

1

FXR Tne.

esign * Manufacture Jevelopment

RA . 1.9000
TWX::NY 43745

25-26 50th Street
Woodside, 77, N. Y.

hodulators « Radar Components « Electronic Test Equipment
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New tool for microminiaturization

Now Build Your Own Micromodules
with RCA’s Basic
Micromodule Laboratory Kit

RCA’s new Basic Micromodule Laboratory Kit provides
a revolutionary new way to meet the challenge of micro-
miniaturization. It places full facilities for building and
encapsulating experimental Micromodules directly in the
hands of your own design group. From breadboard to
finished Micromodule, you can evaluate your owncircuits,
assemble and encapsulate to your own specifications.

COMPLETE KIT

The new kit provides all of the tools and instructions
needed to convert many of your existing electronic-
circuit designs into Micromodule equivalents: encap-
sulants, encapsulating mold, curing oven, cleaning
materials, special microscope, special jigs, special air-
abrading tools and automatic-control equipment—all are
supplied with your Basic Micromodule Laboratory Kit.
The only additional equipment you need to build your
own sample Micromodules in your own laboratory is a
tank of nitrogen and ten feet of workbench.

STEP-BY-STEP INSTRUCTIONS

The Design Manual and Instruction Manual supplied
with the kit give the step-by-step procedures for con-
verting to Micromodular form and for building your
own micromodules. The Design Manual shows, for ex-
ample, how to divide circuits into units to suit Micro-
module requirements—how to determine the positions
of microelements in the assembled Micromodule—how
to lay out the wiring for interconnections between
Micromodules—how to make mechanical layouts. The
Instruction Manual clearly explains and illustrates all
of the techniques for building and testing experimental
Micromodules. The stock of microelements and other
components provided in the kit can be used for a wide
range of circuit designs.

DESIGN ADVANTAGES

Give your equipment designs the inherent advantages of
microminiaturization now, with the RCA Basic Micro-
module Laboratory Kit—component densities to several
hundred thousand parts per cubic foot, greater reliabil-
ity through redundancy, room to improve accuracy, pre-
cision, control, sensitivity, and selectivity.

AVAILABLE NOW

Your RCA Field Representative is ready to give you the
details on the new RCA Basic Micromodule Laboratory
Kit. He also has complete information on standard
Micromodules available from stock for application in
your new or existing designs. Remember, micromodu-
larized end-equipment is probably your number one goal
today—and it’s ready for you now with RCA Micro-
modules. Give your local RCA office a call today!

For your copy of RCA’s new, complete Micromodule
Design Manual, send $2.00 today to RCA Semiconductor
and Materials Division, Commercial Engineering Sec-
tion F19-NN-Z, Somerville, N. J.

—if - 5
With RCA'’s easy-to-use new Basic Micromodule Laboratory Kit you
design and assemble your own experimental Micromodules.., mini-
mize time lag between design and testing...eliminate outside engi-
neering costs...maintain internal control of your new designs.

Air-abrading technique illustrated makes it possible to tailor Micro-+
modules to your own requirements from a minimum stock of ‘‘uni-

versal’’ microelements.

>
E ’J e T

The Basic RCA Micromodule Laboratory
Kit is furnished with all components,
equipment and manuals necessary for
designing, assembling and encapsulat-
ing your own experimental Micro-
modules from worksheet to finished
Micromodule.

Microelement ce-
ramic capagitor
(magnified) with
“universal” multiple
terminations (top)
can be abraded to
give custom tailored
capacitance values
and provide the ter-
minal arrangement
you want (bottom).

RCA SEMICONDUCTOR & MATERIALS DIVISION FIELD OFFICES

EAST: 744 Broad St., Newark, N. J., HUmboldt 5-3900. NORTHEAST: 162 Secénd
Ave., Needham Heights 94, Mass., Hillcrest 4-7200. EAST CENTRAL: 714 New Center
Bldg., Detroit 2, Mich., TRinity 5.5600. CENTRAL: Suite 1154, Merchandise Mart
Plaza, Chicago, lll., WHitehall 4-2900., WEST: 6355 E. Washington 8lvd., Llos
Angeles, Calif., RAymond 3-836) » 1838 El Camino Real, Burlingame, Calif., OXford
7-1620. SOUTHWEST: 7905 Empire Freeway, Dallas 7, Texas, Fleetwood 7.8167.
GOV'T: 224 N. Wilkinson St., Dayton, Ohio, BAldwin 6-2366 » 1725 ‘‘K** Street,
N.W., Washington, D. C., FEderal 7-8500,

The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA
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Seven full waveguide bandwidths are each
covered by a separate meter in this 532 series
of nine reaction-coupled frequency meters,
extending over the complete range from 3.95
to 40.0 kmc/s.

These frequency meters consist of a TEy;
mode cavity resonator tuned by a non-
contacting plunger. Ruggedness for long
trouble-free life is assured by the all-metal

housing. Maximum readability, resolution
and accuracy to *=0.08% are the result of
an optimized design distinguished by a
drum type spiral scale more than 8 feet long.

Frequency Range Waveguide

Accuracy ”
(kmc/sec)  (Size in Inches) SAES

(%)

532 3.95 to 5.85 2x1 UG-149/U =08 §$380
533 5.85108.2 1%2x% UG-344/U =08 $295
534 7.0t0100 1% x% UG-51/U  *=.08 $290
535 8.2t0124 1x12 UG-39/U  *.08 $175
536 124t018.0 .702x.391 UG-419/U =1 $285
537 18.0t0 26.5 .500x.250 UG-425/U <=1  $290
537-F1 18.0t0265 .500x.250 UG-595/U =.1 $290
538 26.5t040.0 .360x.220 UG-381/U *2  $300
538-F1 26.5t040.0 .360x.220 UG-599/U *2  $300

Type No. Flange

BROADSAND
DIRECT READING
FREQUENCY METERS

Most Complete Line...
For Every Purpose, Every Budget

High Precision, Direct Reading Meters (0.015%)

Series 555 to 579 consists of 30 different types covering from
0.925 to 39.0 kmc/s. Representing highest state of the art,
these frequency meters fully qualify as transfer or second-
ary standards for exacting laboratory or production service.
Features include: hermetically sealed invar cavity, temper-
ature-compensation, high Q, optimum cavity geometry, high
conductivity plating. Price range: $1200.-$1500.

Precision Heterodyne Frequency Meter (0.002%)
PRD 504, for 100 to 10,000 mc/s with accuracy of 0.002% at
crystal check points every 5 me/s and 0.083% or better
between check points. Automatic interpolation by unique
patented spiral-scale dial. Beat indication by both external
earphones and built-in CRT. Meter is self-contained and
portable. Price : $695.

fnexpensive, Direct Reading Meters (0.08%)

Series 585-A to 590-A affords excellent accuracy at lowest
cost from 5.1 to 10.0 kme/s. Ideally suited for panel mount-
ing and systems use. Price range: $150.-$350.

Direct Reading UHF Meter (=0.2%)

PRD 587-A, covers range 250 to 1000 mc/s. Spiral drum
scale 60 inches long enables precision direct reading. May
also be used as a tunable narrow band filter. Price: $275.

PR ELECTRONICS, INC.

A Subsidiary of Harris-Intertype Corporation
Formerly Polytechnic Research & Development Co., Inc,

202 Tillary Street, Brooklyn 1, New York, ULster 2-6800
2639 So. La Cienega Blvd., Los Angeles 34, Calif,, UPton 0-1940
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AUTOMATIC CONTROLS
CONFERENCE
OPENS IN

MOSCOW

NEXT WEEK

Some 150 Americans are among 700
experts gathering to exchange notes

Moscow University’s main auditorium, where plenary sessions will
be held. Control instruments will be exhibited in foyer outside

Night view of centuries old Kremlin. Excursions
on Moscow River, shown here, are available
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By ERNEST CONINE
McGraw-Hill World News

MOoSCcow (McGraw-Hill World
News)—Hundreds of automation
experts from both the Communist
and non-Communist worlds gather
here next week to exchange notes—
and get at least a limited look at
the progress of automatic control
in the Soviet Union.

The first congress of the Inter-
national Federation of Automatic
Control, founded in Paris in 1957,
opens June 27 in the main audito-
rium of Moscow University’s 32-
story “wedding cake” skyscraper in
the Lenin Hills section of the Soviet
capital.

In addition to a “substantial
number” of Soviets, the meeting is
expected to be attended by 700 to
800 delegates from almost 30 other
countries, including some 150
Americans.

The host committee, composed of
prominent Soviet scientists, has
been at work for months making
arrangements for the congress and
choosing the 285 papers to be pre-
sented.

Discuss Theory

To quote one Soviet scientist’s
joking remark: “We have been so
busy preparing for this meeting
that you Americans will pass us up
in automation.”

About half the reports will be
devoted to the theory of automatic
control, and the rest to the technical
means and methods of introduction
of automatic devices.

The greatest contributions, nu-
merically speaking, will be made by
Soviet and American delegates—
presenting 81 and 73 papers, re-
spectively.

In addition to contributions from
western industrial powers, papers
also will be presented by delegates
from India, Red China, Poland,
Rumania, Hungary, East Germany,
Czechoslovakia, Yugoslavia and
Japan.

The main sessions will be pre-
sented in English, Russian, French
and German. English and Russian
will predominate in the smaller
technical sessions. All papers will
be printed in these two languages.

Alexander M. Letov, Soviet auto-
mation theorist and president of
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IFAC, thinks “the papers will con-
tribute very valuable scientific in-
formation about modern problems
of automatic control. They should
give the participants a basis for
good scientific discussions.”

Letov expects nine technical ses-
sions in the field of theory (his own
pet field), five in components and
six in applications.

Russian and English translations
of all papers are being distributed
in advance of the meeting.

About 100 scientists and engi-
neers from different countries will
preside at the sectional meetings,
supply comments on and sum up the
debates and prepare written reports
on the results. A general report on
the work of all sections will be read
at the final plenary meeting.

The hosts also expect that sys-
tematic exchanges of automation
information Dbetween federation
members from different countries
will be set up. This will be the
province of scientific-technical com-
mittees, multinational in character,
organized along the lines of theory,
technical means, application, termi-
nology, personnel training and
bibliography.

The congress’ program also in-
cludes exhibition of literature on
problems of automation, remote
control and computing machines;
exhibition of automation instru-
ments and techniques “of the latest
type”; showing of some 30 scien-
tific-technical films on automation
produced in the Soviet Union, the
U. S, Great Britain, France, Italy,
Belgium and other countries; and
visits to Soviet industrial establish-
ments utilizing automatic control.

Industrial Excursions

The business sessions at Moscow
University will last seven days;
then, delegates who wish will make
industrial excursions to Leningrad
or Kiev. (Earlier excursions will
be available in the Moscow area.)

Visits to the Institute of Automa-
tion and Telemechanics in Moscow,
and the Ukrainian Institute of
Automation at Kiev definitely are
on the list. But the Soviets have
been chary of specifying in advance
what plants will be open for inspec-
tion.

“However,” promises organiza-
tion committee member Ivashin A.
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Grigorivich, “there will be enough
of them, I assure you.”

Demonstrations are expected to
include automatic lines in the fields
of metallurgy, chemical processing,
machine building, and instrument
construction; application of digital
computers in controlled industrial
processes and some self-adaptive
control systems.

The Soviets have said that dele-
gates may arrange individual in-
dustrial visits outside the frame-
work of the IFAC congress.

Friendly Welcome Expected

The recent political troubles be-
tween the U.S. and the Soviet
Union, climaxed by the failure of
the summit conference at Paris, do
not appear to have dampened the
Soviet interest in technical ex-
change programs—programs from
which they presumably have been
getting a net benefit. Westerners
living in Moscow can notice little
or no change in Soviet citizens’ atti-
tude of friendliness to Americans.

Automation and mechanization
are at the heart of the Soviet
Union’s plans to increase its work-
ers’ productivity (now only half
that in America) and overtake U. S.
industry within 10 or 12 years.

The Soviets plan to put at least
1,300 automatic lines into service
during the current Seven Year
Plan, which began with 1959. The
Soviet press has told of automated
copper mills, steel mills, oil fields,
power stations and machine tools.
But it has also told of problems:
slowness of economic planners and
factory managers to adapt auto-
matic control techniques, a tendency
to automate individual operations
in a plant but not an integrated
production process, etc.

Delegates to the IFAC meeting
will have an opportunity to check
their own impressions against those
of Communist Party leaders within
days after the congress ends—when
the Central Committee of the party
holds its meeting in Moscow in July.

High on the agenda is a review
of progress in the effort to mecha-
nize and automatic Soviet industry.
If past history is a guide, the meet-
ing will produce much praise for
various jobs well done—and some
very hard and specific criticism of
abject failures,

’59 Parts Sales Up,
Profit Margin Steady

COMPONENT manufacturers say 1959
was the best year in their history,
according to the National Credit
Office, which recently completed a
survey of operating results among
31 large firms in the field.

Total sales of the group were up
23 percent for the vear.: profits 28
percent. Altogether, they racked up
$633.5 million of sales and $24.8
million in profits.

But the profit picture was not as
good as it looks at first glance.
Despite big dollar increases in sales
and profits during 1959—$129 mil-
lion and $6 million respectively—
profit margin (net profits as a per-
centage of sales) advanced only
from 3.7 percent in 1958 to 3.9 per-
cent in 1959.

Moreover, this slight improve-
ment compares unfavorably with
the 4.1 profit margin earned in 1957
on sales which were 18 percent less
than 1959.

Increased labor, material and
overhead costs in 1959 were the
chief reasons for limiting profit
margin growth, survey reports.

Computer Will Advance
Submarine War Training

LARGE-SCALE digital computer is
destined to be the core of a $3.6-
million nuclear-submarine training
center. The computer, a Honeywell
800, will permit the Navy facility
to achieve a high degree of realism
in waging mock undersea battles
using modern tactics, weapons.

The trainer will be installed by
Minneapolis Honeywell at the
Navy’s Submarine School in New
London, Conn. Computer will be
used to compute ship movements
and performance, calculate damage,
keep track of tactical situation.

Within the three-story trainer
building, attack centers of three
nuclear submarines will be accu-
rately duplicated. Radar and sonar
presentations will show trainee
commanders the situation in detail.

Periscopes will be connected by
closed-circuit tv to models of tar-
gets on a mock sea, automatically
positioned for correct aspect and
distance.
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Only EX-CELL-O Confour
Projectors Give You ALL!

LARGEST WORK AREA-—Constant eight
inches of work space from lens to
focal plane regardless of magnification. Plenty
of room for large objects.

UNSURPASSED ACCURACY—-Famed
Kodak Ektar® lenses guarantee re-
liable measurements with clear accurate images
over entire screen.

BRILLIANT SURFACE ILLUMINATION-
Original design, “direct-on” built-in
surface illuminator gives extra bright image and
full work clearance at all magnifications.

ERECT —~UNREVERSED IMAGE—-Correct,
normal appearing images at all mag-
nifications, eliminate confusion, simplify opera-
tion and save time.

COATED LENSES AND MIRRORS—Pro-
duce clear sharp images characteristic
of Ex-Cell-O Contour Projectors. Have been
standard on all models for many years.

BRIGHT, GLARE-FREE SCREEN-The
“Fresnel” lens is exclusive with Ex-
Cell-O, permits operator to sc€ entire screen
evenly illuminated from normal position. No
“hot spots’’.

TRUE MEASURING PRECISION —All
Ex-Cell-O Contour Projectors not
only read to tenths—they measure to tenths.

26 FORBES STREET

CHECK THESE FEATURES/

FINGERTIP CONTROLS —Ex-Cell-O
Contour Projectors are designed for
maximum convenience and comfortable all day
operation. Easy-to-reach controls.

RUGGED CONSTRUCTION—The long
established reputation of Ex-Cell-O
for precision and quality assures years of trou-
ble free operation.

YOUR OGP REPRESENTATIVE —Will
help you make sure you get the right
Ex-Cell-O Contour Projector to fit your optical
gaging requirements. Call him today!

Write for new edition of —
EX-CELL-O Contour Projector
Booklet—Available Now!

£ae

|

%
Manufactured by EX-CELL-O Corporation at Detroit, Mich
SOLD AND SERVICED BY .

0PTICAL GAGING PRODUCTS, INC.

ROCHESTER 11,

(A subsidiary of EX-CELL-O Corporation)
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Tung-Sol/Chatham 6336A lets HUGHES

=/

TUNG-SOL

ETeve tage

shave size of vital power supply

This is Hughes' 9-in-1 powerhouse. It’s doing a
mighty turn in the national defense effort at
Hughes’ El Segundo plant. There the Integrated
Power Supply is serving as a comprehensive power
source for testing fire control systems. It supplies
9 DC voltages and delivers up to 2 kilowatts with
the kind of accuracy that makes these systems
perform with split-second precision.

Hughes selected the Tung-Sol 6336A’s to handle
the all-important voltage regulation function. A
34-tube bank is used. Hughes’ reasons for selecting
the 6336A werc twofold. High efficiency to keep
wasted power heat low was half the story. The
other half — superior power handling ability in
a small “bottle”. These attributes, combined with
mounting flexibility, helped Hughes come up with
a small package size and a minimum cooling sys-

-

& TUN

tem. Hughes also enjoys the reduced downtime
and maintenance requirements resulting from the
6336A’s long life and high electrical stability.

Why don’t you get the benefit of Tung-Sol’s
components know-how, too? Whether it’s tubes or
semiconductors — and there’s a premium Tung-Sol
unit for virtually every military and industrial
need — you’ll be designing only the best com-
ponents into your circuit. Like Hughes you'll be
getting quality units that have made the name of
Tung-Sol synonymous with the finest componentry.
Tung-Sol Electric Inc., Newark 4, New Jersey.
TWX:NK193
Technical assistance is available through the following sales
offices: Atlanta, Ga.; Columbus, Ohio; Culver City, Calif.;
Dallas, Texasg Denver, Colo.; Detroit, Mich.; Irvington, N. J.;

Melrose Park, IIl.; Newark, N. J.; Philadelphia, Pa,; Seattle,
Wash. Canada: Toronto, Ontario.
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FREQUENCY CONFERENCE:

Atomic Clocks and Quartz Crystals

Today atomic clocks are being packaged for industrial, laboratory

and missile use; research continues on quartz crystals

By GEORGE J. FLYNN

Associate Editor

QUARTZ CRYSTALS and atomic clocks
were the subjects of major interest
at the fourteenth annual Frequency
Control Symposium. The confer-
ence, attended by an estimated 500
engineers and scientists from in-
dustry and government, was held
recently in Atlantic City and was
sponsored by the U. S. Army Signal
Research and Development Labora-
tory, Ft. Monmouth, N. J.

N. F. Ramsey of Harvard Uni-
versity reported on progress toward
a stored beam atomic clock that will
use atomic hydrogen. Hydrogen is
directed into a chamber whose sides
have been coated with a special par-
affin. The hydrogen atoms are not
allowed to emerge from the box di-
rectly but must bounce off the walls
numerous times before they acci-
dentally strike the small exit hole.
The result is that the beam is stored
inside the chamber for a longer
time than is possible with typical
beam clocks. The longer the beam
can be stored, the greater the ac-
curacy of the clock. The illustra-
tion shows how the beam is made to
bounce around inside the chamber.

First tests were made with
cesium—because of availability and
ease of use—in a relatively small

chamber. About 190 collisions were
obtained between the walls and in-
dividual atoms and an emerging
beam was formed. With the op-
erating principle verified with
cesium, experiments are being
made with hydrogen in a chamber
approximately 1 meter on a side.
The number of bounces is expected
to be on the order of 2,000. If the
tests are successful, an atomic clock
with an accuracy of 1 part in 10"
should be possible. This is approxi-
mately two orders of magnitude
better than available clocks, would
amount to 1 second in 320,000
years.

Quartz Crystals
Approximately half the confer-
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LBEAM STORAGE

By holding the atoms for a longer
time in the area between the two os-
cillatory fields, measurement of the
precession rate can be done more ac-
curately, thus allowing a more accu-
rate clock

LEAK TEST OF HERMETICALLY SEALED CRYSTALS

Test Temperature, Number Small Large Total No
Degrees C Tested Leaks Leaks Leaks Leaks
25 230 158 23 181 49
85 196 150 19 169 27
125 143 87 35 122 21
Totals: 569 395 4 472 97
Percent: 100 69.5 13.6 83 17
38

ence papers were on quartz crystals.
Significant data comes from tests
being made by R. B. Belser and his
associates at the University of
Georgia. Under a contract from
USASRDL, commercial grade, her-
metically sealed crystals have been
undergoing tests for several years.
Shown in the table are the results
of leak tests on almost 600 units.
Leaks were found in 83 percent of
the units tested. The most typical
leak points were at the pinch-off
tube, at the base seal, around the
socket pins and where identification
marks were stamped in the cover.

The most significant parameters
causing aging—evident as fre-
quency drift—are various changes
in the metal film on the quartz sub-
strate. The film is affected by cor-
rosion, diffusion, adsorption, alloy-
ing if overplating is used and stress
relieving actions. Corrosion and
adsorption are believed to be the
major and most frequent cause of
aging but these processes can be
stopped by meticulous cleaning and
true hermetic sealing. Glass seems
at present to be in favor over metal
as the crystal container, probably
because it is easier to inspect for
cleanliness.

A summary of the effects of nu-
clear radiation on quartz crystals
was presented by J. M. Stanley of
USASRDL. Tests are being con-
ducted by Admiral and Bendix.
Crystals are generally not greatly
affected by radiation and units with
a precisior of 0.005 percent will
probably not be harmed by radia-
tion of the level found in the Van
Allen belts in outer space. However,
units projected for future use, with
stability specifications of 3 parts in
107, may be affected. The tests are
being continued, with particular at-
tention directed at the transient ef-
fects of radiation.
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Talking Grapefruit

Analog recorder at Florida Minitrack
station translates signals 4 times a day
from still-busy Vanguard I

Firms Plan to Hire
44% More New EEs

U. S. FIRMS plan to hire 44 percent
more electrical engineer graduates
this year than in 1959. Last year,
1,148 new EEs were hired. This
year companies aim to obtain 1,656.

There will be more job offers in
1960 for college graduates in all
fields and for engineers in general.

Information comes from the De-
partment of Labor which has sur-
veyed intentions of 211 firms who
actively recruit university and col-
lege graduates, and who are con-
sidered representative of large and
medium-sized firms active in re-
cruiting.

Starting Salaries

Average monthly starting sala-
ries this year for engineers is $504,
survey shows, as against $489 in
1959. But separate salary informa-
tion on electrical engineers was not
obtained.

The average starting salaries are
probably somewhat higher in actual
practice because past experience
has shown that salaries offered in
the spring tended to be higher than
intentions indicated in November,
when poll was taken.

Companies report this year they
will offer at least $80 a month more
on the average to engineers than to
general business graduates. This
differential has been increasing in
past five years. In 1955 it was $32.
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Here’s an

EYEFUL of technical data on precision
resistor and potentiometer wire

Two new catalog-manuals containing complete information on

TWO NEW HOSKINS
800 ouM ALLOYS

If you make potentiometers or precision wire wound
resistors, these manuals are meant for you! They’re
loaded with helpful technical information—show all
physical properties and electrical characteristics, list
bare and enameled wire specifications. And they con-
tain much useful application data compiled especially
to help you produce more and better control compo-
nents with these two new performance-proved alloys:

Chromel-R: A modified 80-20 type nickel-chromium

alloy possessing electrical resistivity of 800 ohms per

cmf at 20° C., low temperature coefficient controlled

within 0 2= 10 ppm per °C.—plus exceptional linearity
and stability from —65° to +150° C.

Alloy 815-R: A lower density, higher resistivity fe-cr-al
material that gives you 14% more ohms per pound.
Has good strength and ductibility, excellent resistance
to wear and corrosion. Resistivity is 815 ohms per
cmf at 20° C., temperature coefficient 0 & 10 ppm
per °C. in the range from —65° to +150° C.

Send for copies today—plus samples of both alloys!

HOSKINS MANUFACTURING COMPANY

4451 Lawton Avenue . Detroit 8, Michigan
In Canada: Hoskins Alloys of Canada, Ltd., 45 Racine Rd., Rexdale P.O., Toronto, Ontario
Producers of Custom Quality Resistance, Resistor and Thermo-Elect~ic Alloys since 1908
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New temperature controlled MICROSTACK® meets

-95'C to+85°C

MILITARY REQUIREMENT
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The General Ceramics MICROSTACK, one of the most
important advances in memory core packaging, now
operates in a temperature range of from —55°C to
-+85°C. Core characteristics remain constant. By main-
taining temperature stability inside the MICROSTACK
unit, General Ceramics engineers have developed a
memory core package that is smaller, more rugged,
requires no external cooling or heating, and meets MIL

shock and vibration specifications.
For additional information, please write on company
letterhead. Address inquiries to Section E.

INDIANA APPLIED LOGIC DEPARTMENT
GENERAL CERAMICS

Id ;.
R, KEASBEY, NEW JERSEY, U.S. A,

GENERAL

CORPONATION
TECHNICAL CERAMICS, FERRITE AND MEMORY PRODUCTS
JUNE 24, 1960 - electronics
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OHMITE
RESISTORS

THE EXACT RESISTOR YOU NEED—-WHEN
YOU NEED IT—FOR EVERY INDUSTRIAL
AND MILITARY REQUIREMENT

Fixed . .. adjustable . . . tapped ... noninductive . . . precision
metal film and encapsulated wire-wound . . . thin type . . .
high-current—practically any resistor you need, you can find
in the Ohmite line.

\\ / ORLD’S LARGEST STOCK FOR IMMEDIATE DELIVERY—Chances

are Ohmite’s huge stock of several million resistors in
more than 2000 sizes and types contains a unit that fits your
requirements. Many types are also available through Elec-
tronic Parts Distributors located across the Nation.

" OUR CUSTOMERS KNOW THE VALUE OF OHMITE QUALITY—

When a purchaser sees Ohmite resistors in a piece of
equipment, he knows that equipment is designed and built
for dependability.

| HMITE ENGINEERING ASSISTANCE ASSURES THE RIGHT UNIT—
Selecting the right resistor for the job is sometimes a
tough problem. Why not call on Ohmite application engi-
neers to help out. Take advantage of their specialized skills
and background.

Write on Company Letterhead for
Catalog and Engineering Manual 58

D H M lTE uallt Cmpon'enfs

OHMITE MANUFACTURING COMPANY
3610 Howard Street, Skokie, lllinois

electronics » JUNE 24, 1960

EHECETATS EESISTORS AP YW1
RELAYS « B F CHORES » TANTALUM CAPACITORS

VARIASLE TRAMIIORUMERS « GEMMANIUM DIDDES
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BLACK IS BLACK and

When you ask for BLACK you should get BLACK. Not WHITE. Not GREY. BLACK,

When you ask Avnet for a specific group of components, to be delivered
to a certain place, ot a certain time, we ore sure that's exactly

what you mean. And that is exactly what Avnet gives you.

In addition, Avnet’s Sales Engineers are on call anytime, anywhere

in the U.S. Their primary job is to assist you in solving tough Engineering
problems. Just call the Avnet Office closest to you.

Service Centers and Stocking Facilities in:
Los Angeles, Col. Sunnyvole, Col. Chicage, Hl. Dayton, Ohio Westbury, L, {.  Burlington, Mass.
Avret afstributer from its stocking facllities: BENDIX SCINTILLA CONNECTORS, SPERRY SEMICONDUCTORS, 'RHEEM SEMICONDUCTORS, ELECTROSNAP

and HETHERINGTON SWITCHES, GREMAR CONNECTORS, CLARE RELAYS, ROBERTSON SPLICE & GONNECTOR CASES, BABCOCK RELAYS,
VIBREX FASTENERS by GENERAL TIRE & RUBBER CO., V. S. SEMCOR SEMICONOUCTORS, SANGAMO CAPACITORS, SPRAGUE CAPACITORS
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Model Perceptron Makes Debut

Nondigital self-organizing machine identifies objects or patterns

By WILLIAM E. BUSHOR,

Associate Editor

A WORKING MODEL extension of the
basic perceptron concept— previ-
ously simulated on high-speed digi-
tal computers—was publicly demon-
strated for the first time this week
by Cornell Aeronautical Labora-
tory.

This experimental nondigital
self-organizing machine — dubbed
Mark I—is capable of being trained
to automatically identify objects or
patterns, such as letters of the
alphabet.

Sensory Units

Basically an electronic-electro-
mechanical device, the machine con-
sists of photocell sensory units
which view the pattern, association
units which contain the machine’s
memory and response units which
visually display the machine’s pat-
tern recognition response.

During the demonstration, the al-
phabet from a single type face was
shown to the machine and it cor-
rectly identified the letters without
error. (A featured article describ-
ing the machine’s operation and
performance will appear in ELEC-
TRONICS’ July 22 issue.)

Dr. Frank Rosenblatt, who origi-
nated the perceptron theory,
stressed that unlike some pattern
recognition machines, the Mark I
does not recognize forms by match-
ing them against an inventory of
stored images or by performing a
mathematical analysis of character-
isticts. He said the machine’s recog-
nition is direct and almost instan-
taneous since its memory is in the
form of altered pathways through
the system rather than a coded
representation of the unique
stimuli.

The perceptron research pro-
gram, underway since 1956, is un-
der sponsorship of the Information
System Branch of the Office of
Naval Research, with assistance of
the Air Force’s Research and De-
velopment Command.
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Operator sets response unit on perceptron during forced-learning experiment

The machine is a limited capacity
version of what eventually may be-
come a family of efficient pattern
recognition machines. CAL scien-
tists emphasize that the present
equipment is intended for research
purposes only, and has not been
designed for particular applica-
tions. Currently it performs only
the simplest pattern recognition
tasks and is of scientific interest be-
cause of its use of new principles,
rather than its present level of per-
formance.

Variety of Inputs

Perceptrons might eventually be
used in many situations which now
require human operators to dif-
ferentiate between patterns. Such
machines would be larger than the
Mark I, although constructed on the
same principles. A variety of inputs
would be handled. For example,
they would be able to receive audio
as well as visual stimuli.

A CAL physicist thinks it is pos-
sible that future large-capacity per-
ceptrons could be used to read print
of various type faces and recognize
spoken words. Similar machines
might also be used to extract salient

features from photographic infor-
mation.

Considerable research and devel-
opment effort lies ahead before per-
ceptron-type machines can be de-
signed for such applications, and it
remains to be demonstrated that
their use will prove economically
feasible.

M. C. Yovitz, of ONR, points out
that the fundamental significance
of machines like the perceptron for
eventual uses in the solution of
many scientific, engineering and
military problems is recognized by
the military services, particularly
for the processing of non-numerical
information.

He also says that ONR and
RADC are sponsoring a research
program with Ford’s Aeronutronic
division to simplify the design of
perceptron association units by us-
ing small magnetic components.

Warren Dunn, of RADC’s Direc-
torate of Intelligence and Elec-
tronic Warfare, commented that his
people are convinced that develop-
ments such as the Mark I percep-
tron could represent a significant
breakthrough in the field of intelli-
gence data processing.
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weigh
measure
check
test

automatically

Testing processes can be time consuming and are
subject to human fatigue factors and human error.

Any process that involves measurement, weight,
counting, computation or the evaluation of known
positive factors can be reduced to automatic
testing.

North Electric Company has, for years, led the
field in designing, engineering and manufactur-
ing such “test” equipment.

North equipment is performing such varied
functions as automatic weighing and price com-
putation in food processing, coin collection and
axle count at super-highway toll gates, circuit
and cable testing, automatic sequential produc-
tion line testing and evaluation, even fault simu-
lation and check-out on missiles.

Automatic testing is faster, completely accu-
rate, can be remotely controlled and frees skilled
manpower for other work.

If you have any process that involves testing,
in the broadest sense of the word, North
Electric’s system-concept-minded engineers can
“automate” it.

North Electric's engineering team has devel-
oped, engineered and built over 5,000 system
complexes, many of which have been in contin-
uous service for decades.

To learn exactly what NORTH CAN DO FOR
YOU —write, wire or phone

ELECTRONETICS DIVISION

NORTH ELECTRIC COMPANY -

646 S. MARKET ST. GALION, OHIO XXZ

60-S-2
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GENERAL INSTRUMENT SEMICONDUCTOR DIVISION

electronics ¢ JUNE 24, 1960

custom made to your needs
GENERAL INSTRUMENT

PACKAGED
ASSEMBLIES

Silicon Rectifiers

Silicon and Germanium

Diodes

in any shape...in any circuit configuration

Want semiconductors in a special package? General instrument
will make up rectifiers and diodes in any packaged assembly
needed to fit your specific requirements. Units can also include
resistors, capacitors, etc. to produce complete circuit packages
if you desire.

Let us accept the shrinkage and other technical problems — it's
our business and we have the experience and facilities to do a
superior job. Result will be a compact package virtually unlimited
in PIV, with all the reliability General instrument semiconductors
are noted for. Total cost? Even less than if you developed your
own package. Write or call today for further information.

Semiconductor Division
GENERAL INSTRUMENT CORPORATION

65 Gouverneur Street, Newark 4, N. J.
Midwest ,office: 5249 West Diversey Ave., Chicago 39
Western office: 11982 Wailshire Blvd., Los Angeles 25

GENERAL INSTRUMENT CORPORATION INCLUDES F W SICKLES DIVISION, AUTOMATIC
MANUFACTURING DIVISION., SEMICONDUCTOR DIVISION RADIO RECEPTOR COMPANY, INC ,
THE HARRIS TRANSDUCER CORPORATION MICAMOLD ELECTRONICS MANUFACTURING
CORPORATION ANO GENERAL INSTRUMENT F W SICKLES OF CANADA LTO (SUBSIDIARIES)
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FOR CONTINUOUS OPERATION AT
HOTTEST SPOT TEMPERATURES

FOR CONTINUOUS OPERATION AT
HOTTEST SPOT TEMPERATURES

For continuous operation at hot-
test spot temperatures up to
200°C (392°F) and up to
250°C (482°F) for short periods
of time—depend upon TETROC
—an all Teflon-insulated wire
available in both single and
heavy coatings. )

CEROC is Sprague’s recom-
mendation for continuous oper-
ation at hottest spot tempera-
tures up to 250°C (482°F) and | |
up to 300°C (572°F) for short
periods of time. Ceroc has a
flexible ceramic base insulation
with either single silicone or
single or heavy Teflon overlays.
The ceramic base stops ““cut-
through” sometimes found in
windings of all-fluorocarbon
wire. Both Tetroc and Ceroc
magnet wires provide extreme-
ly high space factors.

Write for Engineering Bulle-
tins 405 (Tetroc Wires)and
400A (Ceroc Wires).

SPRAGUE ELECTRIC COMPANY
35 Marshall Street, North Adams, Mass.

SPRAGUE

THE MARK OF RELIABILITY
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British Show Industrial Gear

Instruments,

controls,

electron microscopes,

advanced communications in New York exhibit

THE BRITISH EXHIBITION—still run-
ning this week at New York’s Coli-
seum—contains a number of ex-
amples of advanced electronic de-
sign. Stress in British electronics
as demonstrated at the big show is
on commercial and industrial gear.

Item: Molins’ Mark 8 cigarette-
making machinery, which uses elec-
tronic weight-analyzing and record-
ing equipment to ensure uniform
filling of the cigarette and accurate
unit weight. The system can be
hooked up to as many as 35 ma-
chines, each capable of turning out
1,500 cigarettes a minute.

The Pye group’s exhibit at the
show lays stress on a 20-line all-
electronic telephone switchboard be-
ing offered for export. In the tv
field, Pye’s exhibit includes a 3-D
(stereoscopic) television system, a
long-nosed closed-circuit tv camera
specifically designed for internal in-
spection of nuclear reactors, and an
underwater camera that has been
proved out in various submarine
salvage jobs.

Ferranti is showing a viscosity
meter with automatic flow-curve re-
corder designed to study anomalous
behavior in complex fluids. Other
industrial instruments in the com-
pany’s exhibit are a portable vis-
cosity meter and a peak accelerom-
eter.

Kelvin & Hughes demonstrates a
rapid-processing photographic pro-
jector designed to capture oscillo-
scope traces continuously on 35-mm
film, produce a finished copy in six
seconds, and project the images on

Sound and Physiology Studied

‘.

an 18-ft screen in continuous se-
quence as rapidly as they are taken.
Units similar to the one on display
are already in use in this country’s
defense establishment, 48 of them
in the SAGE system alone.

Associated Electrical Industries
is conducting a series of demonstra-
tions of the use of electron micro-
scopy in physical and biological
research. Inthe AEI exhibit, image-
intensifier gear permits the passer-
by to watch submicroscopic |plant
and animal activity, and see| such
phenomena as thin gold films jevap-
orated on salt, on two large| line-
monitor sets. For tv transmission,
the selenium plate on which the
magnified image appears is scanned
by an electron gun synchronized to
the receiver raster.

ITT affiliate Standard Telephone
& Cables is demonstrating a frian-
gulation system that enables coptrol-
lers on the ground to pinpoint air-
craft position by direction-finding
techniques from two or more points.
D-f gear includes a stationary cir-
cular antenna array of 12, 18 or 24
antennas (depending on frequency
band and accuracy requirements).
Antennas are sampled in rapid se-
quence for 0.001 sec; relative am-
plitudes of received signal from
each antenna are measured to de-
rive bearing. Fix data are remoted
for presentation on tv-type con-
trollers’ display.

STC is also exhibiting an all-elec-
tronic telegraph switching system
dubbed STRAD (signal transmitting,
receiving and distributing) which

Loudspeaker array made by Stromberg-Carlson is a keystone of Air Force
studies of high intensity sound and its relation to human physiological reactions
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can take messages from a number
of incoming circuits, store them
temporarily on a magnetic drum,
sort them by destination, and re-
transmit to correct outgoing circuit
in order of time of arrival and pri-
ority. System can handle 83,000
words a minute.

Hi-fi and stereo gear are also on
display at the exhibition, as are
a broad spectrum of components.
Components range from high-fig-
ure-of-merit tubes through semi-
conductor diodes and conventional
transistor types to zener reference
diodes, silicon photocells and double-
diffused mesa transistors. Tape-
handling equipment for computer
systems is also on display.

The show concludes Sunday.

Gas Chromatography
Highlights Meeting

MONTREAL (MecGraw-Hill World
News) —Instrument Society of
America met in this city recently
for a symposium on instrumental
methods of analysis.

Featured topic of interest to in-
dustry was gas chromatography.
As in the past, this continues to be
main contribution of analytical in-
strument men to process control.
New developments and broader ap-
plications of this approach were
discussed in 14 papers, highest
number devoted to any topic.

Two hot new developments ap-
peared to be NMR (nuclear mag-
netic resonance) and EPR (elec-
tronic parametric resonance) as
principles of analytical instrumen-
tation. Said F. A. L. Anet, asso-
ciate professor of chemistry of
the University of Ottawa: “High-
resolution NMR, particularly of
protons . . . is assuming an im-
portance rivaling that of ultraviolet
and infrared spectroscopy.”

Said of Herbert Rubin of Schum-

berger Well Surveying Corp.:
“(NMR) is a form of radiofre-
quency spectroscopy in which a

given nuclear isotope absorbs a
characteristic electromagnetic radi-
ation in the r-f band. The energy
absorbed is converted to a signal
which is proportional to the nuclear
concentration. The instrument used

. employs a permanent magnet,
a square-wave modulated magnetic
field, and an eclectronic integrator
and strip chart recorder.”

electronics + JUNE 24, 1960

(Advertisement)

New
‘Wrap-and-endfill’
Film Capacitors
Based on Extensive

Life Test Data

Sprague Electric Company has re-
cently announced an improved ver-
sion of its Yellow-Jacket Filmite
“E" Capacitors for military and in-
dustrial applications. The most
reliable “‘wrap-and-endfill” film
capacitors made to date, Type 158P
Yellow-Jackets are based on the
most exhaustive life test studies
ever made on polyester film capaci-
tors. They will withstand a 250
hour accelerated life test of 150 %
of the 85 C rated voltage impressed,
or the equivalent derated 125 C
voltage. Company standards re-
quire that there be no more than 1
failure in every 25 samples tested.

Type 158P Yellow-Jacket Capac-
itors are ideal for applications
in military electronics, computers,
and industrial controls, being
particularly well-suited for potting
or encapsulating in electronic sub-
assemblies, filters, etc.

For complete engineering data
on Military-Grade Yellow-Jacket
Film Capacitors (Type 158P) write
for Engineering Bulletin 2301.
Data on Sprague’s Commercial and
Entertainment Grade Yellow-Jacket
Film Capacitors (Types 148P and
149P) is given in Bulletin 2063A.
Both bulletins are available from
Technical Literature Section,
Sprague Electric Company, 35

| Marshall St., North Adams, Mass.

more ratings...
more data...
more styles...

STYRACON®
FILM
CAPACITORS

Sprague Styracon Polystyrene Capac-
itors are now available in an
expanded list of standard catalog
ratings in both subminiature metal-
clad tubulars and drawn bathtub
cases. In addition, large threaded
neck tubular cases have been added
in order to meet more severe military
vibration requirements.
The new ratings and styles will be
of special interest to electrical circuit
designers working in the field of
digital computors, precision timing
circuits, high-Q tuned audio circvits,
low frequency filters, bridge meas-
urements, and similar applications.
The special electrical qualities of
| polystyrene film permit the design of
capacitors with virtual freedom from
dielectric absorption, extremely high
leakage resistance, extremely low
power factor, and excellent capaci-
tance reliability and retrace. The tem-
l perature coefficient of capacitance,

approximately —120 ppm/° C, is
practically linear over the full operat-
ing range of =55 C to 85 C, and is
almost entirely independent of fre-
quency.

For complete technical data on
Styracon Film Capacitors, write for
Bulletin 2510A to Technical Litera-
ture Section, Sprague Electric Com-
pany, 35 Marshall St., North

Adams, Massachusetts.

SPRAGUE
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Hottest
new pots

for the
space age

Want watertight and airtight miniature precision potentiometers which seal out the major
causes of pot failure? WATERS APH!4 maintains a hermetic seal behind the panel and is
itself sealed against outside atmosphere and moisture by means of a double *‘0'* ring shaft
seal. Model APHY4 HT, a high temperature version (to 150°C), is also available. WATERS
APW 1/2 APW5 offers watertight construction and the utmost dependability. Completely unaffected
" dia. by humidity and water vapor, acommon problem in
aircraft and missiles, this potentiometer is so
watertight and heat.resistant it operates reliably

in hot water! Both potentiometers meet MIL.E-
5272A immersion specifications. The APHY4, ex-
cluding the shaft, also passes the Mass Spectrom-
eter Test, with leak rate less than 10-7 CC/sec.

N.T.P. Special features optional with both pots.
"APH 1,2 Write for bulletins APH.560 and APW.359. Why e e
4" dia. take pot luck? Specify WATERS . . . and be SURE! - :

POTENTIOMETERS o COIL FORMS « POT HOOK® PANEL MOUNTS o TORQUE WATCH® GAUGES o CTROL® METER/CONTROLLER o INSTRUMENTS
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Two million watts will blast the U. S. Navy’s radio signal

anywhere in the world...even to a submerged sub-
marine on the other side of the earth!

This new 2,000,000 watt VLF transmitter being built by
Continental Electronics will be the most powerful in the
world. With this transmitter the Navy can communicate

*SUPER-POWER TRANSMITTERS dependably with any spot on earth. It is being built by
by Continental Electronics include:

13 Voice of America transmitters the specialists in b-i-g power transmitting equipment.*®
U. S. Air Force’s most powerful radar ] L. - .
U. S. Army’s most powerful transmitter Again, the Navy knows it is getting the very best

High power commercial transmitters . : : 3
available — another Continental Electronics transmitter.

W&&W [

M A N U F A C T U c O M P A N Y
4212 South Buckner Boulevard ¢ Dallas 27, Texas ® Evergreen 1-1136
A SUBSIDIARY OF LING-ALTEC ELECTRONICS, INC,




RAYTHEON Preferred Reliable Tubes
for all Industrial and Military Applications

Approved Miniatures and Subminiatures for guided missile, com-
puter, communication, radar, radiation measuring, instrument
and other military applications requiring Reliability Plus.

Spec. Vibration Heater Plate Grid Volis Screen Sm
TYPE DESCRIPTION Number Output or »
MIL-E-1/ (maximum) Rk
mVac Volts mA. Volts mA. Voits mA. umhos
5639 Video Amplifier Pentode 169C 100t 6.3 450 150 21 1000 100 4 - 9000
S639WA Video Ampiifier Pentode - 40t 250 6.3 450 150 21 1000 100 4 — 9000
5643 Thyratron 7570 - 6.3 150 epx = 500 v max; ip = 100 ma max; lp = 16 mAdc max.
S702WA Video Amplifier Pentode 82C 50¢ 6.3 200 120 15 2009 120 26 - 5000
S702WB Video Amplifier Pentode 1069A 50t 240% 6.3 200 " 120 15 20002 120 26 - 5000
S703wWA High Frequency Triode 293C 10t 6.3 200 120 94 2209 = - 2515 5100
5703WB High Frequency Triode 1070A 10t 504 63 200 120 94 2200 —_ — 255 5000
$744WA High Mu Triode 84C 25t 63 200 250 42 5009 — - 70 4000
5744WB High Mu Triode 1073A 15t 754 6.3 200 250 4.2 5002 — — 70 4000
S783WA Voltage Reference 87C 20t Operates at approximately 85 voits between 1.5 and 3.5 mA.
[N} S784WA RF Mixer Pentode 88D 100t 6.3 200 120 55 2309 120 41 -_ 3200
[ 4 5784WB RF Mixer Pentode 1096A 75t 3004 6.3 I 200 120 55 l 2309 120 41 _ 3200
=2 S787TWA Voltage Regulator 898 201 Operates at approximately 98 volts between 5 and 25 mA.
: 5829wA Dual Diode 292A - 6.3 150 Max, lo = 5.5 mA. per plate.
; 5902 Beam Pwr. Pentode 175C 100t 6.3 450 110 30 2700 116 22 - 4200
- 5902wa Beam Pwr. Pentode - 301 2001 6.3 450 110 30 2700 110 2.2 - 4200
H3 6021 Medium Mu Duali Triode 1888 50t 6.3 300 100 6.5 1500 - - 35 5400
« 6021WA Medium Mu Dual Triode - 201 1254 6.3 300 100 6.5 1500 - - 35 5400
3 6088 Output Pentode 694A - 1.25 20 g 45 0.65 —1.25 45 0.15 - 625
6111 Medium Mu Dual Triode 1898 50t 6.3 300 100 8.5 2200 - — 20 5000
6111WA Medium Mu Dual Triode - 20t 125¢ 6.3 300 100 8.5 2209 — —_ 20 5000
6112 High Mu Dual Triode 190C 25t 6.3 300 100 0.8 150042 - Ead 10 1800
6112WA High Mu Dua! Triode —_ 20t 754 6.3 300 100 08 15000 - — 70 1800
6418 Power Pentode - - 1.25 10 22.5 .240 ~12 225 06 - 300
6533 Low Microphonic Triode 975 1.0¢ 6.3 200 120 0.9 15002 —_ _— 54 1750
6533 WA High Mu Triode 1104A 1504 6.3 200 120 0.9 15000 - - 54 1750
6611 High Freq. Pentode 1101 (5-C) 100t 1.25 20 30 10 4 30 35 — 1000
6612 High Freq. Pentode 1102 (-C) 125¢ 1.25 80 30 3.0 ] 30 10 — 3000
7576 High Mu Triode bl 300t 6.3 450 200 15 1500 - 4“ 10,500
6832 Medium Mu Dual Triode 10828 10t 6.3 400 100 8 3000Q —J - 26 1050
OA2WA Voltage Regulator 2908 100* Operates at approximately 150 volts between 5 and 30 mA,
oB2wWA Voltage Reguiator 940C 100+ Operates at appr ly 108 volts bet 5 and 30 mA.
6AH6WA Video Pentode, 1130A 100+ 6.3 450 300 10 1602 150 25 - 9000
W 6ANSWA Power Pentode 839A 100* 6.3 l 450 | 120 l 33 1250 120 11 — 8500
@ 5517 Cold K Rectifier 690A —_ Peak Inverse = 2800 volts lo = 12mAdc.
-1 S651WA Voltage Reference 825A 5.0t Operates at approximately 85 volts between 1.5 and 3.5 mA.
: 5634 6AKSW RF Ampl. Pentode 4 200° 6.3 175 120 15 -2 120 2.5 - 5000
- 5670 Medium Mu Dual Triode 5C 1303°* 6.3 350 150 8.2 2400 —_ -— 35 5500
E S687TWA Low Mu Dual Triode 7798 100° 6.3 880 120 36 -2 = bnd 185 11,500
= 5814A Low Mu Dual Triode 12¢ 1003 6.3 350 250 10.5 -85 - - 17 2200
5842 Medium Mu Triode 466 500 6.3 300 150 25 60a — - 43 25,000
5847 RF Pentode 467 500" 6.3 300 150 13.5 11002 150 40 - 13,000
6414 Medium Mu Dual Triode 1092 300° 6.3 450 180 8.0 -20 —_ - 425 5550
7044 Medium Mu Dual Triode - 6.3 980 120 35 -20 —_ — 21 12,500

*2.5¢, 25 cps. fixed frequency
{Peak to Peak, 15g, 70 to 2,000 cps.

50

Sales Offices: Boston

$Sections in parallel
*Peak to peak, 15g, 30 to 1000 cps.

* New York =«

Chicago

All ratings for dua! tubes are for each section

Los Angeles

Government Sales: Boston

CIRCLE 50 ON READER SERVICE CARD

**10G 40 cps frequency

($-C) Signal Corps

115g, 40 cps. fixed frequency

Industrial Components Division
55 CHAPEL STREET, NEWTON 58, MASSACHUSETTS

Baltimore =«
* Dayton ¢ Washington

Cleveland

e Dallas

Orlando
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There are Standard CAMBION Coils and Chokes (new LS-9
Coil shown below) to satisfy a wide variety of r.f. applications.

Proved around the world...and out of it

The advanced electro-mechanical
characteristics of CAMBION® Stand-
ard Wound Coils and Chokes cover a
tremendous range of modern circuit re-
quirements. Designed, manufactured,
and tested to critical quality standards,
they can be relied upon even when ex-
posed to today’s most severe operating
conditions. Two typical examples illus-
trate their unusual capabilities.

1. Highly stable CAMBION 2060
Coils are widely used for non-shielded
applications — in amplifying stages,
IF stages — wherever a “‘standard’ of
superior quality is needed. These ce-
ramic coils cover a range from 2.0 vh to
800 ph in overlapping, easily-adjust-
able stages — can be used at tempera-
tures up to 85°C. Perma-Torg® locking
devices keep coils in tune even under
extreme shock and vibration while still
allowing tuning.

2. Rugged CAMBION Epoxy-En-
capsulated 2350 Chokes provide a

electronics < JUNE 24, 1960

superior seal against moisture as well as
solid protection against mechanical
breakage. For qualification they are
temperature-cycled from —50°C to
+85°C; repeatedly cycled in saturated
sodium chloride solution and rechecked
electrically and physically. In addition,
they are given a terminal twist-and-
pull test and checked for dielectric
strength at simulated altitudes up to
80,000 feet. They are color-coded in
preferential values ranging from 1.1
uzh to 120.0 ph.

@ CAMBRIDGE THERMIONIC CORPORATION
AM /BN

All CAMBION Standard Coils and
Chokes are rugged and versatile . . .
co_mpletely reliable. Get complete de-
tails from CAMBRIDGE THERMIONIC
CORPORATION, 437 Concord Avenue,
Cambridge 38, Massachusetts.

New CAMBION LS-9
Wound Coils are com-
pletely shielded, elec- @
trostatically and
electromagnetically.
Available from stock
in 10 different operat-

ing ranges from .5 pgh at
25 mctol ph at 250 ke.

4
5/7

The guaranteed electronic components \
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(€358)
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300%
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General Electric’s C. G. Lloyd
brings you up-to-date on the

revolutionary

Silicon Controlled Rectifier

The Controlled Rectifier picture changes so rapidly, in-
formation you may have obtained six months ago is
now out-of-date. For this reason, C. G. Lloyd, General
Manager of General Electric’s Semiconductor Rectifier
organization, answers here some of the questions most
frequently asked — questions about a device many au-
thorities consider the most revolutionary development
since the transistor itself.

Q. Last year I looked into the SCR and found it too ex-
pensive. Has this situation changed?

‘Lloyd. Indeed it has. The C35B (16 amps, 200 volts) was
originally introduced at $160 in 1958, was priced at $65
a year ago and has just now been reduced to $20.

Q. How does the SCR compare with similar devices in
prices?

Lloyd. SCR’s are in the same price bracket as many ger-
manium power transistors and actually cost less than sili-
con power transistors, magnetic amplifiers, many relays,
thyratrons and other devices the SCR has replaced.

Q. What about associated circuitry? Doesn’t that bring
up the cost?

Lloyd. The drive circuits for SCR’s are generally simpler
than for the other devices, and in particular, protection
against overvoltage and current is easier to accomplish
than for power transistors — making the SCR-equipped
device more reliable and much less expensive over-all.

Q. But your C35 is still too high-priced for my applica-
tion, and the current rating is more than I need. What
would you suggest that I do?

Lloyd. Perhaps you could use the C10B. It’s rated at 4.7
amperes single phase and 6 amperes d-c and costs as low
as $11.10. Lower rated units go down to $5.00.

Q. What else should I know about the C10?
Lloyd. Well, it has a more sensitive gate trigger and lower

leakage current. And surprisingly, even though it’s smaller,
it can operate at a higher temperature.

Q. The C10 sounds like it might be in the right range.
How is it on power?

Lloyd. Two C10B’s will control over 1 kw on 117 volts
for about $25. Compare this with any other method —
power transistors, saturable reactor or thyratron.

Q. Do you have any other types?

Lloyd. We sure have! The C50 Series is a high-current
unit that performs up to 50 amperes. It also has a 1000-
amp. surge current rating. Then there’s the C40 Series,
with high-speed turn-off for inverter applications. That’s
an important field for the SCR.

And also there’s the C36 Series. It goes to 10 amperes.

Q. General Electric has talked a lot about the SCR in the
past couple of years. Have your customers brought SCR-
equipped devices to market?

Lloyd. They’ve been doing so for a year or more and the
pace of conversion to SCR devices keeps stepping up all
the time. Our customers are now selling many types of
SCR-equipped products. The applications are numerous.
Some of the prominent ones are regulated power supplies,
light dimmers, static switches, inverters, power-control
circuits, radar modulators and ultra-sonic generators.
And I'm sure there are many that haven’t been reported
back to us as yet.

Even at last year’s prices many of these people found the
SCR the best solution to their problems. We believe our
new prices will bring in hundreds of new users.

Q. What about General Electric? Do you use the SCR?

Lloyd. Some 40 departments of General Electric are now
using the SCR. Why we even use SCR’s to make SCR’s.
Our ovens, furnaces and test fixtures are equipped with
controlled rectifiers to provide very precise, reliable and
low-maintenance temperature control for our processes.

To bring you completely up-to-date on the SCR, contact your General Electric SPD Sales
Representative, or write Section S2560, Semiconductor Products Dept., General Electric
Company, Electronics Park, Syracuse, N. Y. In Canada, 189 Dufferin St., Toronto,
Ontario. Export: International General Electric, 240 East 42 St., N. Y. 17, N. Y.

GENERAL @3 ELECTRIC

For fast delivery at factory-low prices, see your General Electric Semiconductor Distributor.
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WHICH JOB WOULD YOU TAKE?

If you're like most of us, you’d take the
job with the more tempting salary and
the brighter future.

Many college teachers are faced with
this kind of decision year after year. In
fact, many of them are virtually bom-
barded with tempting offers from busi-
ness and industry. And each year many
of them, dedicated but discouraged, leave
the campus for jobs that pay fair, com-
petitive salaries.

Can you blame them?

These men are not opportunists. Most
of them would do anything in their power
to continue to teach. But with families
to feed and clothe and educate, they just
can’t make a go of it. They are virtually

forced into better paying fields.

In the face of this growing teacher
shortage, college applications are ex-
pected to double within ten years.

At the rate we are going, we will soon
have a very real crisis on our hands.

We must reverse this disastrous trend.
You can help. Support the college of your
choice today. Help it to expand its facili-
ties and to pay teachers the salaries they
deserve. Our whole future as a nation
may depend on it.

It's important for you to know more about what
the impending college crisis means to you. Write
for a free booklet to: HIGHER EDUCATION,
Box 36, Times Square Station, New York 36, N.Y.

‘\g\NG coo Q ) .
ey %z . . ~/\= mianer eoucaTioNn
) & Sponsored as a public service, zl)=
9 > in co-operation with the Counctl for Financial Aid to Education
(&)
%‘/C‘ sEﬁq\ KEEP IT BRIGHT

50D JUNE 24, 1960 + electronics



Just off the Press!

Specifications on
all standard seals —

E-1 Short Form
Catalogs

Bulletin SCT-59
on Single Lead
Terminals

Bulletin TCT-59
on Tubular
Termlinals

—ask for your copies, today!

GLASS-TO-METAL
SEALS

—in commercial equipment and vital military programs

For proven reliability in severe environments, select your seals ELECTR'C AL
from the E-I standard line of application tested hermetic ter-
minals. E-I offers designers the complete flexibility and econ- |NDUSTR|ES
), h A Division of
omy of standardized production on all types of seals...from Philips Electronics
single lead terminals to sub-miniature closures. Proof of their “,,f;’;‘;f}',‘gf%‘,fl;"'
reliability is the fact that leading manufacturers specify E-I MURRAY HILL, N.J.
icati 90;
for every type of se.'ftl application. Request. catalog on standard ;atlelgtifgd-?( ig;gggna, r[]‘g ;52'283;
types, or send drawings on seals for special requirements. licensed in U. S. under No. 2561520

///
ke L . = J/, -

/ -
SINGLE LEAD | PLUG-IN CUSTOM TRANSISTOR THREADED END MINIATURE MULTIPLE
TERMINALS ‘ CONNECTORS SEALING CLOSURES SEALS SEALS CLOSURES HEADERS
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HIGH VOLTAGE

SCHERING
BRIDGE

measure
dissipation
factor and
capacitance
of
electrical
insulating
materials

Schering Bridges are used
to measure power factor and capaci-
tance of electrical insulating materials
while subjected to high voltage stress.
From these measured values and the
physical dimensions of the sample
and test electrodes, dielectric constant,
loss factor and other values may be
calculated. Units are self-contained
and easy to operate and service, Avail-
able as a General Purpose Bridge and
also as a Cable Test Bridge.

= —

FEATURES:

# Wide capacitance range—General Pur-
pose Bridge from 0. 5 to 1.0
mfd. Cable Bridge from 0.0000025
to 2.0 mfd.

e Built-in shunts for testing large
capacitances without additional
equipment.

® High Accuracy... *=0.2% capaci-
tance accuracy and 2.0% or better
tangent accuracy.

DISSIPATION  External checking standard

FACTOR and in Schering Bridge opera-
CAPACITANCE  tion. Usable up to 1O0KV.
STANDARD Consists of vacuum air ca-

pacitor with guard ring with
a nominal capacitance of
100 ppf; 3 metal film re-
sistors of nominal values of
3.3K, 33K and 300K, which
can be selectively switched
in series with the vacuum
capacitor. Capacitor can
also be used without series
resistance.

Industrial Write for complete
technical details...
f—=2
L‘% Indusitrial

Instruments inc.

89 Commerce Road. Cedar Grove. Essex County. N. )

Instruments
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Mobile Unit to Check Interference

MOBILE UNIT from the Boulder
Laboratories of National Bureau of
Standards will travel across the
country this summer to measure
manmade interference caused by
generators, power lines, sparkplugs
and other electrical gear.

Goal is to get information that
will lead to methods for cutting
down noise that interferes with
communication, radio navigation,
missile control and so forth,

A panel truck will be equipped
with antennas, recording instru-
ments and the like, will carry two
Boulder Labs noise experts. Meas-
urements in particular areas will
study noise in relation to popula-
tion density, industrial activity,
and power consumption. Small
towns and rural areas will be
checked as the truck travels; a
three-day stopover is planned for
Chicago. The five-week journey will
loop through the midwest to
Pennsylvania and Washington D.C,,
return through Tennessee, Arkan-
sas and Oklahoma.

Diesel generator and engine are
used on the truck to eliminate
sparkplugs; special suppressors will
filter out static from the tires.

Instrument Production
Triples In India

INSTRUMENT MANUFACTURE in India
has more than trebled in value in
the last three years. In 1956,
production of industrial process
instruments—pyrometers, tempera-
ture recorders, controllers, thermo-
couples, multipoint recorders—was
$1.3 million, and by 1958 had risen
to $3.15 million. Last year, esti-
mates of production reached close
to $4.5 million. Local manufacture
of X-ray equipment will soon be
begun. India needs such instru-
ments for her burgeoning indus-
trial plant, prefers to manufacture
her own rather than spend pre-
cious rupees for imports.

The New Delhi government has
also decided to mass-produce cheap
radio receivers (under $25) in
hopes of attracting buyers in the
nation’s 500,000 villages. Manu-
facturers, being propelled by the
government, have agreed to devote

25 to 30 percent of production
capacity to the low-cost sets, which
will be capable of receiving both
medium- and short-wave broad-
casts. Initial production goal is set
at 60,000 sets.

2 Strong Piezoelectric
Materials Discovered

HIGH DEGREE of piezoelectricty in
zinc oxide and cadmium sulfide has
been discovered by A. R. Hutson of
Bell Telephone Laboratories.

In studying unusual conductivity
properties of the two materials—
expecially the large phonon-drag
effect observed in thermoelectric
power measurements, and the tem-
perature dependence of this effect
—Hutson decided that a large
piezoelectric constant could explain
the anomalies. By doping zinc oxide
with lithium, he succeeded in
quenching its conductivity.

A series of resonance-antireson-
ance and direct squeeze measure-
ments were made on vapor-phase
grown single crystals of both ma-
terials and flux-grown platelets of
zinc oxide. The measurements dis-
closed that the piezoelectricity of
doped zinc oxide is about four
times that of quartz, and that of
cadmium sulfide about twice as
great.

Sun-Powered Car

Detachable “fuel” panel on top of oar
consists of more than 10,000 gilicon
solar cells made by International
Rectifier Corp.
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MiNIATURE
MODUIAR, COMPUTER,
DELAY LINES

... designed for printed board mounting

d N | si As a group these miniature, modular, lumped constant
—_M?_ul—e 0. Delay ize delay lines constitute an adjustable delay line. They
15.89 100 musec. %" x " x 3%" offer great fiexibility in design by providing adjustable
= —— delays ranging from 5 musec. to 335 musec. or greater,
R ” ] ”n ”
15_99 75 musec. %" xYe"x3% if additional units are employed.
1591 20, 10, 10, 5 musec. %" x 12" x3%" Impedance — 93 ohms with « maximum pulse atten-
15.92 50 musec. %" x 1/2’7x 2%s” uation of .5 db and pulse rise time of 30 musec.
- (max.) for any module.
15.93 20, 20 musec. 3" x V4" x 2%e”
15.94 10, 5 musec. %" x Ls” x 298" Modules with 'ua,matufns of rise time, delay or im-
pedance can be supplied upon request.

WRITE TODAY FOR COMPLETE TECHNICAL DATA.

exceptional employment opportunities for engineers experienced
in computer components. .. excellent profit-sharing plan.

c ORP O RAT ] © N 534 Bergen Boulevard, Palisades Park, New Jersey

} Distributed constant delay fines « Lumped constant delay lines s Variable delay networks « Continuously variable delay lines « Ste variable dela
J lines o Shift registers « Video transformers  Filters of all types « Puise-forming networks « Miniature plug-in ent psulated c:rpcuit assemblieg ]

h—-——-——.————_———_———_——-—_———.———-
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Amplifier volt

sensitive | accurate ‘ reliable

® Provided with internal calibration voltages.

® Provided with a 12.5 cm linear scale with
anti-parallax mirror reading.

e Protected against overloads.

e For all normal mains supplies (110-245 V,
40 c/s-100 cls).

® Suitable for use under tropical conditions.

GM 6020

pH l LI Ps electronic measuring

Sold and serviced by Philips Organizations all over the world
Further information will glodly be supplied by:
N.V. Philips’ Gloellampenfabrieken, EMA-Department, Eindhoven, the Netheriands

For Canada: Philips Electronics Ind. Ltd., Leaside, Toronta 17, Ont
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Broadband Millivoltmeter, type GM 6012

Frequeney range: 2 c/s - 1 Mc/s

Measuring range: 1 mV (f.s.d.) - 300 V in 12 steps

dB scale: -80 dB up to +52 dB (0 dB =1 mW into 600 Q ).
Input impedance: 4 M Qin parallel with 20 HMMF (up to 3V)
10 MQ in parallel with 10 /1/1 F (in the other ranges).

Overall accuracy with respect to full scale:
within + 2,5%, 5 ¢/s - 100 kc/s
within * 5%; 2 ¢/s - 1 Mc/s

Pre-deflection: < 100 /1 v

High Frequency Millivoitmeter, type GM 6014

Without With

GM 6012 pre-attenuator pre-attenuoator
Frequency range: | kc/s - 30 Mc/s 10 kc/s - 30 Mc/s
Measuring range: 1 mV (fs.d.) - 100 mV (f.s.d.)

300 mV in 6 steps - 30 V in 6 steps
dB scale: -80 dB up to -8 dB -40 dB up to +32 dB
Damping at 1 ke/s 1 MQ 50 MQ
1 Me/s: 700 kQ 10 MQ
30 Me/s: 50 kQ 2 MQ
Input capacitance: 7/(/{1" 2/(/11"
Pre-deflection rlCompensaled by electrical zero setting
Variations of the freq y characteristics:

< 5% over the whole range, with respect to the responmse at the,
frequency of the calibration voltages.

Orerall accuracy: < 3% with respect to full scale and with
reference to the frequency characteristic.

DC Microvoltmeter, type GM 6020

Inpat I Input II
Measuring range: 100 'IlV (f.s.d.) 10 mV (f.s.d.)

10 Vin 11 steps 1000 V in 11 steps
Input impedance: 1 MQ (+ 1.5%) 100 MQ (+ 1.5%)

in parallel with in parallel with

20U UF 10UUF

Overall aceuracy with respect to full scale: 3%
Pre-deflection: < 5 /1 v
Drift: <1 /IV per hour after 1 hour of warming-up

Automatic polarity indication doubles the effective
scale length with respect to centre-zero instruments.
DC currents may be measured directly with this instrument
due to the high accuracy of the input resistance.

Measuring- range: lOO/l/lA (f.s.d) - 10 /(A
Aceuracy 1< 3.5%

GM 6014

e e 0ry (uality tools forindustry and research

PHILIPS

N ——
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MPORTANT

HOICES'!

PRECISION TRIMMERPOTENTIOMETERS by TIC
are standard in twelve different styles and each in a wide range of
resistance values. The extensive use of trimmers in such applica-
tions as airborne, shipborne and ground based military clectronic
equipment for navigation, flight control, fuel control, radio trans-
mission and reception, telemetering, computers, fire cortrol and
many others demands reliability and stable opcration under
severe environmental conditions. TIC quality-control procedures
and environmental testing assure the user of the ultimate in de-
pendable trimmer potentiometers.

TWELVE IMPORTANT CHOICES — six box type and

six rotary type multiturn and single {urn with wirewound or
high
resistant construction, varied mounting methods, and

metallic film resistance elements, tempcerature-

sizes ranging from micro-miniature

to the size of a quarter in diameter,

. permit the design engineer optimum

catalog ¢ .

the trimmiry freedom to sclect the unit best
illustrated ) suited to his application. Special

S ek d designs may be readily accommo-

Wire or

7 Subsidiaries: gucson Instrument Corp., Tucson, Ariz,

dated by TIC engineers.

TECHNOLOGY INSTRUMENT CORPORATION

{«i}'t'»??ﬂ,f’w'v?"“"‘f"' °:; of :..., 569 MAIN STREET
icton Laboratories, Inc., on, Mass, ACTON' MASS‘

ervotrol, Inc., Chicago, lil,
Altomac COrp Canton, Mass,
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MEETINGS AHEAD

June 22-24: Standards & Electronic
Measurements, NBS, AIEE, IRE,
NBS Laboratories, Boulder, Colo.

June 23-24: Solid-State Electronics
Workshop, IRE, ASEE, Purdue
University, Lafayette, Ind.

June 26-29: New England Elec-
tronic Conf., ERA, the Balsams,
Dixville Notch, N. H.

June 26-July 1: Materials Sciences,
ASTM, Chalfonte-Haddon Hall,
Atlantic City, N. J.

June 27-29: Military Electronicy,
National Convention, PGME of
IRE, Sheraton-Park Hotel, Wash-
ington, D. C.

June 27-July 7: Automatic Control,
International Conf. of IFAC,
AACC, ISA, ASME, AIEE, IRE,
AIChE, Moscow, Russia, contact:
R. Oldenburger, Purdue Univ.,
Lafayette, Ind.

July 4-7: British Computer Society
Conf., Leeds University, Sun Pa-
vilion, Harrogate, Yorkshire,
England.

July 21-27: Medical Electronics,
International Conf., Inst. of Elec-
trical Engineers, Olympia, Lon-
don.

Aug. 1-3: Global Communications
Symposium, PGCS of IRE, U.S.
Sig. Corps, Statler Hilton Hotel,
Wash,, D. C.

Aug. 8-11: American Astronautical
Society, Western National, Olym-
pic Hotel, Seattle, Wash.

Aug. 9-12: American Institute of
Electrical Engineers, Pacific
General, San Diego, Calif.

Aug. 15-19: High-Speed Photog-
raphy, Stroboscopic Light Lab-
oratory, MIT, Cambridge, Mass.

Aug. 23-26: Western Electronic
Show and Convention, WESCON,
Memorial Sports Arena, Los An-
geles.

Oct. 10-12: National Electronics
Conf., Hotel Sherman, Chicago.
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RECENT RAYTHEON DEVELOPMENTS
IN MICROWAVE FERRITE DEVICES

FERRITE DEVICES FOR HIGH-POWER RADAR

RAYTHEON ISOLATORS AND

= CIRCULATORS IN IMPROVED L-BAND
“FLIGHT TRACKER” SYSTEM THAT BOOSTS

P
o AMPLTRON e secar