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SHOP

» THANKS . .. Another firm in our
industry now puts out for its em-
ployees a periodic dope sheet con-
taining digests of important articles
appearing in current magazines.

We note with great interest that
most of them (and the best, we
hope) are from a certain magazine
that modesty forbids our mention-
ing.

» POESY . .. We are indebted to
George Tillman of Syracuse for the
following :
'Twas the day ELECTRONICS

October is here;

Engineers are unhappy
There’s brine in their beer.

On page 16 there’s a low-flying blimp

Photo quite lovely, but caption quite limp;
The reason is painful, as we all can see

One of your boys had left out GE,

We apologize.

» BUNDLING . .. Not a revival of
an early American custom, but a
simple method of grouping com-
ponents between wiring boards is
described in Industry Report this
month, page 12. It allows change
of circuit without involving high
tool cost.

As developed so far, certain op-
erations are done manually but in
the final design an automatic in-
sertion head would take a com-
ponent and cut, bend and insert
the leads.

PSYCHOLOGY OF A WORD—
Having watched the development
of microwave plumbing from the
rain pipe days to the high-pre-
cision fabrication of modern equip-
ment, we nevertheless have had a

electronics
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TALK

feeling of awe whenever we saw
fancy new gear.

It took a slight mistranslatien
to rid us of that feeling forever.

Editorial material sent in by a
Japanese engineer from overseas
includes photographs of disassem-
bled sections of waveguides. His
caption reads “decomposed sections
of waveguide.”

» UTILECTART . . . While collect-
ing material on automatic produc-
tion techniques, we collected com-
ponents of various shapes and sizes.
As the pile grew, it caught the
artistic eye of Everett Hoffman,
who deals with graphic aspects of
the advertising art. By arranging
the various components esthetically
on boards he came up with some
interesting patterns that aroused
our curiosity.

Hoffman calls the technique “uti-
lectart,” for utility, electronics and
art. Before we could stop him he
went on:

“The idea of spatial organization
in a picture has been an artistic
challenge to painters and designers
alike throughout the history of art.
The problem is simply one of com-
bining visual elements within a pic-
ture plane for the purpose of treat-
ing the eye . . .

“The subjective or story-telling
virtues of a picture are quite sepa-
rate and distinet from the artistic
or esthetic problems solved . . . Not
that the subjective can be ignored,
for though picture-making is a
highly debatable art, we do not pre-

UTILITY, electronics and art are combined in these Hoffman abstractions
based on newly designed components for automatic production

sume to be dogmatic . . .

“It was the European artists who
made the first real break with tra-
dition, the Fauves and the Cubists
who provided the intellectual am-
munition for these two-dimensional
constructions. The early twentieth
century French artists who devel-
oped a new way of looking at things
are the artistic fathers of these
pieces . . .

“What I wish to show is that
some of the most beautiful of the
objects of our Machine Age are con-
ceived of as functional, useful ob-
jects respecting strict laws of
physics.”

We like the patterns, anvhow.

Published monthly with an additional issue in June by McGraw-Hill Publishing
Company, Inc., James H. McGraw (1860-1948), Founder, Executive, Editorial
and Advertising Offices: MoGraw.Hill Building, 330 W. 4

. Y. Longacre 4-3000. Publication Office, 99-129 North Broadway, Albany 1,
N. Y. Donald C. McGraw, President; Paul Montgomery, Lxecutive Vice-Presi-
dent; Joseph A. Gerardi, Vice-I'resident and Treasurer; John J. Cooke, Secretary ;
Nelson Bond, Executive Vice-President, Publications Idvision: Ralph B. Smith,
Allen, Vice-President and
Director of Advertising; J. E. Blackburn, Jr., Vice-Eresident and Circulation

Vice-President and Editorial Director; Joseph H.

Direetor.

Subscriptions: Address correspondence to Electronics—Subscription Service, 330
N. Y. Allow one month for change of address. Sub-
scriptions are solicited only from persons engaged in thecry, research, design, pro-
duction.maintenance and use of electronic and industrial control’ components,
parts and end products. Position and company connection must be indicated on

W. 42nd St., New York 36,

subscription orders.

ELECTRONICS — November, 1955

St., New York 36,

aud the Philippines. $15.00 a vear; $25 for two years.
a year; $30.00 for two years. Three-vear rates, accep
double the one-year rate. Entered a8 second-class mat

BRANCH OFFICES: 520 North Michigan Avenue,

Havyerty Bldg.; Atlanta 3, Ga.; 1111 Wilshire Blvd.,

Index.

wwweamericanradiohistorv.com

Single covies T5¢ for United States and possessions,
Latin America; $2.00 for all other foreign countries. Bu
seription rates—United States and possessions, $6.00 a ¥
Canada, $10.00 a vear: $16.00 for two vears. Other west

and Canada; $1.50 tor
yers’ Guide $3.00. Sub-
ear; $9.00 for two years.
ern hemisphere countries
All other countries $20,00
ted on renewals only, are

T'ost Office at Albany, N. Y., under act ot Mar. 3, 1879. Printed in U.8.A. C
right 1955 by McGraw-Hill Publishing Co., Inc.—Al} Rights Reserved.

Chicago 11. I1l.; 68 Post
Street, San Irancisco 4; MceGraw-Hill House, London, E. C. 4; Washington, D. C.
4; Philadeiphia 3; Cleveland 15; Detroit 26; St. Louis 8: Boston 16: 1321 Rhodes-
Log Angeles 17; 919 Oliver
Building, Iiusburgh 23. ELECTRONICS is indexed regulariy in The Engineering



Build SORENSEN REGULATION into your products with these new

AGNETIC VOLTAGE REGULATORS

CAPACITIES—15VA, 30VA, 60VA, 120VA, 250VA, 500VA.

TUBELESS — trouble free
COMPACT — saves space in your equipment

LIGHTER than comparable regulators
GOOD APPEARANCE — enhances your product
THERMALLY ISOLATED CASE — simplifies your design problems

ELECTRICA AL S PECIFICATIONS

Input voltage range 95-130VAC, 193, 60 cycles.

Output range 115VAC, RMS, 10.
Regulation accuracy +0.5% against line changes.
load conditions =+=0.59% against line at any given load from 0 to full.
Time constant From -2 to 6 cycles for line changes.

MVRS500

GET MORE INFORMATION: Catalog MVR2 is yours for the asking; cives complete data on

the new Magnetic Voltage Regulator line. Contact your local Sorensen representative, or

write to General Sales Department, Scrensen & Co., Inc, 375 Fairfield Ave., Stamford, Conn.

CONTROLLED POWER FOR RESEARCH AND INDUSTRY

4 Want more information? Use post card on last page. November, 1955 — ELECTRONICS
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Mechanical vibration wave-
forms can now be measured
and analyzed with the greatest
aczuracy, using the revolution-
ar/ MUIRHEAD-PAMETRADA
Medel D-189 Wave Analyzer.
Complex vibration waveforms
can now be isolated and meas-
ured within a wide frequency range, overcoming amplitude
and frequency fluctuation and the proximity of component
frequencies.

The MUIRHEAD Wave Analyzer operates as a negative feed-
back, tuned band-pass filter insuring constant selectivity at all
frequencies, and simplifying frequency selection. Qutput volt-
age is available at tuned trequency for viewing or recording.

This highly versatile irstrument has a wide diversity of
applications in many industries: aviation, automotive and
manufacturing, shipbuilding and electric power generation,
to name only a few.

Write TODAY for your FREE brochure on Vibration
Measurement and Waveform Analysis.

United States Sales and Service for MUIRHEAD & CO., LTD. e

...the enemy
of industry

FEATURES
® No intermal oscillator —eliminaes drift
® R/C-tuned circuits—reduces hum and noise pickup

® Choice ¢f 4 bandwidth charac-eristics: In-tune High, in-tune
Medium, Narrow Band and Y3 Octave.

o High sebectivity characteristic (1% bandwidth for greatest
discrimiration)

® Auxiliary pre-amp permits use of high-impedance pickups or
transducars.

SPECIFICATIONS
® Frequency range—19 ¢/s to 21 kc (extendable down to 2 ¢/s)
e Frequency Stability— = 1 db aver several days

® Measurement Accuracy— = 0.3% over most of range

o Qutput Voltage—10 v

® Input Voltage-—1 mv to 300 v rms (FSD)
e Input Impedance—0.1 megohns

® Hum and Noise Level—Equivalent to .05
mv input at maximum gain

e Power Supply (external)—100/120 v, 60 or [EIAITEOIIINN
400 cycles, 130 w AND

e Dimensions—12%" x 131" » 171" HAVIFORom ANALYSIS
e Weight—55 pounds

Beckenham ® Kent ® England

Want more information? Use post card on last page. 5
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200 Latest Month
% Year Ago  Previous Month
g 225.0
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1947 = 100
00
SFMANJJASONDIFMAMI JASONDIFMAMIJASONDIFMANIJASONDJFNARIJASONDIFMANMIIASORD 3 ¢ W A N J 3 A S 0 N
1949 1950 1951 1952 1953 1954 1955
Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER TV SETS INSTALLED
PRODUCTION (Source: NBC Research Dept.)  July ‘55 June ‘55 July ‘54
(Source: RETMA) Aug. ‘55 July '55 Aug. '54 Total sets.............. 36,477,000 36,100,000 30,717,000
Television sets, total ... 647,903 344,295 633,387
With UHF .. ....... 105,673 63,466 93,404 BROADCAST STATIONS
Color sets . ......... nr nr nr (Source: FCC) Aug. ‘55 July ‘55 Aug. ‘54
Radig sets, total ...... 947,634 718,489 785,499 TV stations on air. .. .. 469 461 413
with F-M ..o 13172 2,385 15,936 TV stations CPs—not on air 111 123 165
Home sets ........... 300,513 141,119 280,607 TV stations — new requests 24 17 175
Clock radios .......... 137,604 93,517 155,171 A-M stations on air. . .. 2,758 2748 2,603
Portable sets ......... 106,197 79,410 74,713 A-M stations CPs—not on air 115 125 113
Auto sets . ........... 403,320 404,443 275,008 A-M stations —new requests 215 201 133
F-M stations on air. . .. 540 538 561
F-M stations CPs—not on air 16 17 10
RECEIVER SALES F-M stations —new requests 6 4 3
(Source: RETMA) Aug. ‘55 July '55 Aug. ‘54
Television sets, units . .. 586,577 381,567 484,533 COMMUNICATION AUTHORIZATIONS
Radio sets (except auto) 456,625 303,965 447,025 (Source: FCC) Aug. ‘55 July '55 Aug. 54
Aeronautical .......... 45,203 44,435 40,695
RECEIVING TUBE SALES Marine .. ... ....... 52,440 51,528 47,360
(Source: RETMA) Aug. ‘55 July 55 Aug. * Police, fire, etc. ....... 18,877 18,593 16,109
- . b Uy ug B2 Industrial ... ........ 25189 25,189 22132
Receiv. tubes, total units 45,238,000 28,340,000 35,167,272 q
. Land transportation . ... 7,804 7,792 6,982
Receiv. tubes, value. ... $33,099,000 $21,167,000 $24,002,391 INTECCT 138 852 137 682 121762
Picture tubes, total units 1,048,534 515,793 855,191 Citizens radio . . ... . ... 13189 12,801 8143
Picture tubes, value. ... $19,812,567  $9,498,169 $17,941,034 Disaster .. 319 317 205
Experimental . ........ 652 639 600
SEMICONDUCTOR SALES Common carrier ....... 1,988 1,964 1,699
May ‘55 Apr.'55 May ‘54
Germanium diodes, units EMPLOYMENT AND PAYROLLS
poy A 9 1,493,211 1,419,245 1,001,905 e
Silicon diodes, units (Source: Bur. Labor Statistics)  July ‘55 June ‘55 July ‘54
Prod. workers, comm. equip.  355,600-p 356,500-r 331,900
,———Quarterly Figuresm—— Av. wkly. earnings, comni. . . $68.50-p $71.96-r $67.64
Latest brevi v Av. wkly. earnings, radio. . . $67.30-p $69.43-r $67.20
revious ear Av. wkly. hours, comm.. . .. 38.7 - 40.2 -r 39.1
INDUSTRIAL e I e ! , com p :
go Av. wkly. hours, radio. . ... .8 - -
TUBE SALES U100 (aCls 288 ob 25 39.3
4 MA 2nd ’ ! 0
(Source: NEMA) B nd ‘55 1st ‘55 2nd ‘54 STOCK PRICE AVERAGES
Vacuum {non-receiving) $8,933,453 $8,784,478 $9,851,020 | dard Poor's) Aug. 'S , A
Gas or vapor ........ $3,365,008  $3,747,490  $3,987,036 (Source: Standard and Poor’s ug.'55 July ’55 Aug. '54
Phototubes ......... nr nr nr .
Magnetrons and velocity Radio-tv & electronics ...... 4621 484.8 354.8
modulation tubes ...  $13,193395 $14,229,442 $16,429,553 Radio broadcasters ......... 5339 560.4 381.3
Gaps and T/R boxes. . . $1,677,574 $1,434,683 $1,914,313 p—provisional; r—revised
nr—not reported
FIGURES UF THE YEAR TOTALS FOR FIRST EIGHT MONTHS 1954
1955 1954 Percent Change Total
Television set production 4,820,991 3,785,519 -+ 27.4 7,346,715
Radio set production 8,725,012 6,110,119 +42.8 10,400,530
Television set sales 4,171,139 3,658,927 +14.0 7,317,034
Radio set sales {except auto) 3,189,608 3,269,115 — 24 6,430,743
Receiving tube sales 300,080,000 225,085,000 +33.3 385,089,458
Cathode-ray tube sales 6,478,351 5,326,775 +21.6 9,913,504
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A|r Force Long Distance Circuits Use VHF
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SCATTER CIRCUITS

Forward scatter insures relia-
bility of teleprinter communi-
cations in radio blackouts

PATIENT COMMUNICATORS have so
far failed to establish reliable radio
service in the arctic using conven-
tional high-frequency techniques.
Very low frequencies require large
antennas and have insufficient
bandwith to accommodate multiplex
circuits.

Fortunately, a phenomenon of
the ionosphere (ELECTRONICS, D
102, June 1952) permits reception

ELECTRONICS — November, 1955

of directional signals over distances
between about 500 and 1,500 miles.
The phenomenon is often known
as FPIS (forward propagation by
ionospheric scatter). With in-
creased habitation of the far north
by defense forces, use of the new
technique becomes a necessity.

» Bitter Sweet—A three-channel
duplex system called Bitter Sweet
links Loring Air Force Base at
Limestone, Me. with Thule AFB in
Greenland. This joint project of
the Air Force, National Bureau of
Standards and Page Communica-

tions IEngineers, Inc. of W‘tshmg-
ton, D. C., requires relay stations
at Goose Bay, Labrador and Son-
drestrom, Greenland.

» Future Circuits—Engineers feel
that the potentialities of FPIS have
not been anywhere near fully ex-
ploited. Besides solving problems
of erratic radio signals in the arc-
tic, the technique is less expensive
when compared with the amount
of high or low-frequency equip-
ment required to do an equivalent
job.

Recently declassified are two new
circuits linking Goose Bay—Nar-
sarssuak and Sondrestrom—Ice-
land. This project is called Fat
Girl and may include voice.

Europeans To Study
U.S. Color-TV Standards

Large CCIR delegation coming
to America in March. NTSC
making arrangements

SOME 100 delegates of the Com-
mittee Consultatif International
Radio (CCIR) will study American
color-television standards, in the
United States, in March. Arrange-
ments for demonstrations, tech-
nical papers and plant visits are
being made by the National Tele-
vision Systems Committee (NTSC)
of the Radio-Electronics-Tele-
vision Manufacturers Association
(RETMA) at the request of the
State Department.

» Two Weeks—Recalling NTSC for

7



INDUSTRY REPORT — Continved

the purpose October 11, chairman
W. R. G. Baker announced that
CCIR delegates would participate
in a program extending from March
5 through March 16. The first day
will be devoted primarily to dem-
onstrations at the United Nations
building in New York, the balance
of the first week to network, lab-

oratory and plant visits in and near
the New York metropolitan area.
The second week will tuke delegates
to other cities.

Many delegates plan to remain in
the United States for a third week,
in order to attend the Institute of
Radio Engineers’ national conven-
tion.

SKETCH of GE's post-acceleration tube shows how . . .

Color-Tube Design Progresses

Electron optical masking
is done by grille wires
that aid focusing also

PREVIEW of the post-acceleration
tube was given by General Electric
tube department in September. The
compahy emphasized that the tube
is still in the developmental stage
and may not be ready for produc-
tion until 1957.

» Construction—The  post-accel-
eration tube has three electron
guns. It uses direction selection
near the screen to cause each of
the three beams to strike the
proper phosphor. The three guns
lie in a horizontal plane.

The direction selection mechan-
ism is an array of parallel 3-mil
wires, spaced 28 to the inch, which
form the color-selection electrode
or grille. Close to the grille is the
screen bearing a pattern of red,

8

blue and green phosphor lines.

The grille permits more than 90
percent of the electrons from the
guns to strike the phosphor screen
compared to 12-14 percent for the
shadow-mask tube. The new tube is
theoretically more than six times as
bright as the mask type. GE dem-
onstrated how the tube’s extra
brigntness stands up under light-
ing conditions up to 275 foot-lam-
berts.

» Voltage Saving—In normal op-
eration, the final gun-electrode and
cone potentials of the new tube
are held at about 6.5 kv. The grille
is held at a potential approximately
200 volts lower than 6.5 kv and the
phosphor screen is run at about
25 kv,

» Disadvantages — Because post
acceleration is used along with only
one grille, secondary electrons hit
the screen in a random manner and

cause a white background. As a
result, there is some loss of con-
trast. In a lighted room, however,
the loss seems negligible.

» Advantages—The post-accelera-
tion tube is expected to allow
smaller, less complex deflection com-
ponents, less driving power und
fewer convergence adjustments.
All of these would result in cost
savings.

The yoke of the new fube, for
example, uses 60 percent less cop-
per than shadow-mask yokes. Sav-
ings are expected on 11 other items.
Possible savings to set manufac-
turers range from 25 to 30 percent.

Industry Holds Share
Of Defense Buying

Air Force becomes largest
buyer of electronic and
communications equipment

ELECTRONIC and communications
equipment has accounted for 5 to
6 percent of total defense procure-
ment for each fiscal year since 1951.
It will retain about the same share
during this year and next.

Total Defense Department ex-
penditure for major procurement
and production was about $16 bil-
lion in 1954-—5 percent below the
1953 peak. A drop to about $12
billion is anticipated for 1955 with
a slight upturn in 1956.

» Breakdown—Army electronics

procurement peaked sharply in
1953. But the Army cut its ex-

DEFENSE EXPENDI!TURES FOR
ELECTRONIC EQUIPMENT
(LESS GUIDED MISSILES AND WEAPONS)

1100}
1,000}
900}
8001
700}
600}
500}
400+
300}
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100 27

MILLIONS OF DOLLARS

ol o G . :
1951 1952 1953 1954 1955 1956

(Continued on page 10)
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(VERY LOW IMPEDANCE)

upr to SOO ma at 1 volt withh excellent

stability and fast recovery time

V.L.l. DIODE CHARACTERISTICS @ 25°C

Max.

Forward Reverse Current Max.  Average

Current Microamps Max. Reverse  Anode

@+ IV Working Current
ma min. -10V -30V -50V -100V -150V Voltage ma
1N447 25 20 60 30 60
1N448 25 30 100 100 60
1N449 50 10 30 30 60
1N450 50 30 100 100 60
IN451 50 150 150 60
1N452 100 30 30 80
IN453 100 30 100 100 80
1N454 200 50 50 100
1N455 300 30 30 100

The new Sylvania V.L.I. Diode is a significant
development for electronic equipment designers
with applications for high current carrying diodes.
For the first time, you can expect high forward
conductance combined with stable, drift-free per-
formance, and fast recovery time.

The new Very Low Impedance diode is the result
of recent technological advances in the diode field by
Sylvania research engineers. It’s the ideal diode
for demanding computer applications in clipper,
clamper, and logical circuits. In fact, it’s the only
diode wherever you want high forward conductance
with high back resistance—high current carrying
capacity with fast recovery time—and high rectifi-
cation efficiency. The V.L.I. diode is designed into
the Sylvania sealed-in-glass package and is 1007
inspected for a positive, protective seal.

There’s a full line of V.L.I. Diodes in a range of
current-carrying capacity. Write for complete in-
formation or samples. Address Dept. 1.20R.

“another reason why it pays to specify Sylvania’

SyLvania ELectric ProbucTts INC.

1740 Broadway, New York 19, N.Y.
In Canada: Sylvania Electric (Canada) Ltd.

LIGHTING « RADIO « ELECTRONICS

ELECTRONICS — November, 1955

University Tower Bldg., Montreal

vSYLVANIA

- TELEVISION « ATOMIC ENERGY

Want more information? Use post card cn last page. 9



INDUSTRY REPORT— Continuved

penditures in half during 1954.
The Navy showed no drop
through last year. But some level-
ing off is expected in 1955 and 1956.
The Air Force has upped its buy-
ing every year, expects no cut.

» I'uture—The Air Force’s spend-
ing will boost its proportionate
share of defense electronic ex-
penditures from 39 percent in 1954
to close to two-thirds in 1956.

This is a partial picture of mil-
itary electronic procurement since
equipment installed as integral
components in aircraft, ships, com-

EXPENDITURES FOR
ELECTRONIC EQUIPMENT
BY DEPARTMENT
CJAR FORCE CINAVY  [JARMY
100} [y [~ -——] e
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bat vehicles, guided missiles, am-
munition and weapons is excluded.

MAGNETIC drums service 50,000 checking accounts as . . .

Digital Computers Seek New Fields

Special-purpose machines vary
in size. Jobs range from bank-
ing to bombing

ELECTRONIC digital computers, tai-
lored to specific jobs, are making
news in banking, atomic energy,
rail transportation and national de-
fense.

» Overdrafts—Electronic Record-
ing Machine, Accounting, developed
for the Bank of America by Stan-
ford Research Institute, can service
50,000 checking accounts. Banks’
friend ERMA identifies accounts
by bars printed in magnetic ink on
the backs of checks.

The bank plans to acquire 37

10

of the machines. ERMA credits
deposits, debits withdrawals, main-
tains balances, accepts stop pay-
ments and prevents overdrafts. It
prints statements at 600 lines per
minute.

The computer uses 12 reels of
magnetic tape besides the two
drums shown. Nine operators are
needed. The machine incorporates
34,000 diodes, 8,000 electron tubes,
weighs 25 tons and consumes 80 kw.

» Bombs Away—A quarter-ton
baby computer developed by IBM
will be used by the Air Force to
translate reconnaissance informa-
tion into bombing data. The com-
puter will undergo tests at Wright
Air Development Center with a

www._americanradiohistorv com

view to placing small computers in
the field at the squadron level.

» King Sized—Sperry Rand re-
cently contracted with the Atomic
Energy Commission’s Livermore re-
search laboratory for a computer
known as the Univac-LARC. Priced
at $2,895,000, the machine will use
only 120 electron tubes. A ferrite-
core memory will provide storage
capacity for 20,000 ten-digit num-
bers with read-write time of two
microseconds per word. The king-
sized Univac will be used in scien-
tific computation.

» Railroads—The Santa Fe rail-
road will soon install reservation
equipment manufactured by Tele-
register to keep track of passenger
space reservations in Chicago, Kan-
sas City, San Francisco and Fort
Worth. The machine uses magnetic
drum storage. The Santa Fe is the
third railroad to adopt electronie
computers for reservation account-
ing.

FCC Asks Military To
Give VHF Channels

Broadcasters and engineers
submit plans to help econom-
ically floundering uhf-ty

UNPRECEDENTED action by Federal
Communications Commission was a
forthright request to Arthur Flem-
ming, director of Office of Defense
Mobilization, asking that he explore
the possibility of releasing govern-
ment channels for more vhf televi-
sion.

Action was taken because the
broadcasting industry has been un-
able to utilize more than a fraction
of its television allocations poten-
tial. Lack of transmitter power
and lack of receivers for uhf have
brought with them lack of adver-
tiser interest—particularly in mar-
kets served adequately by more
powerful vhf tranmitters.

» Alternate Suggestions -— The
Commissioners are united in seek-
ing a solution but differ as to meth-
ods. Deintermixture, or allocations
in one city of either vhf or uhf ex-

(Continued on page 12)

November, 1955 — ELECTRONICS



‘‘“telephone
quality’’*
electrolytic
capacitors

now available for

military electronics
computers

laboratory test instruments
industrial controls

other electronic applications

HERE ARE CAPACITORS OF THE SAME MAXIMUM RELIABILITY which Sprague
has long supplied to the telephone systems . .. now available for your own high reliability elec-
tronic applications.

The use of especially high purity materials . . . utmost care in manufacture, constant obser-
vation and quality control of all operations have made Sprague Telephone Quality Capacitors
outstanding for their long life and faultless performance.

Type 17D Telephone Quality Electrolytics have turret terminals and twist-mounting lugs. A
special vent construction is molded right into the cover, as are the numbers identifying each
terminal. The aluminum cans are covered with a corrosion-resisting insulating coating.

Nineteen standard ratings, all characterized by low maximum leakage current and remarkable
life test capabilities are available in the new series. Complete technical data are in Engineering
Bulletin 340, available on letterhead request to the Technical Literature Section, Sprague Electric
Company, 35 Marshall Street, North Adams, Massachusetts.

*Long synonymous with the ultimate in quality and dependability

®
s p n n G u E world’s Iargest capacitor manufacturer

Export for the Americas: Sprague Electric Iniernational Ltd., North Adams, Massachusetts. CABLE: SPREXINT.

ELECTRONICS — November, 1955 Want more information? Use post card on last page. 11
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INDUSTRY REPORT— Continved

clusively, is not generallv popular
but could be handled by FCC alone.

CBS has suggested vhf drop-ins
(departures from present alloca-
tions) to give 100 top markets at
least three equal facilities and
some deintermixing. Also suggested
is a plan to eliminate uhf.

ABC proposes deintermixture
plus drop-ins. Other petitions are
already pending. It has also been

suggested that geographical spacing
of stations be reduced, although
some engineers feel that interfer-
ence will result.

A new allocations committee
headed by W. R. G. Baker, has been
set up by RETMA to study the
whole problem, while the Senate
Commerce Committee has appointed
Edward Bowles to work at a sep-
arate solution.

$ 6,700
VALUE OF RESEARCH
AND DEVELOPMENT
TEST EQUIPMENT
PER ENGINEER
COMPANIES
WITH
$ 2,800 “”.'35“
ENGINEERS $ 2,400
AVERAGE MORE
ALL THAN
COMPANIES 100
ENGINEERS

Research Buys

Spending averages $2,800 per
engineer. Small companies
spend 2V2 times as much

ENGINEERS and their company pur-
chasing agents take a lively in-
terest in how much test equipment
is desirable or necessary to carry
out a research and development
program. A recent survey by the
editors of ELECTRONICS indicates
that the engineer has access, on
the average, to $2,800 worth of test
instruments.

If he works for a large company
employing more than 100 engineers,
the average dollar value of his gear
may be lower, about $2,400. Over-
all, however, there is likely to be a
greater range and quantity avail-
able in a big lab. Companies with
less than 100 engineers have an
average investment of $6,700 per
engineer.

» Government Equipment—Of the
companies replying to question-
naires, several indicated that they
possessed no government-owned
equipment. On the average, how-

12

Testing Gear

ever, there was more than half
again as much of Uncle Sam’s test
gear that can be used only on the
specific government project for
which it was furnished. Govern-
ment equipment has not been in-
¢luded in any of the averages shown
on the chart.

Inventories of test equipment are
generally made once a year, al-
though some companies prefer six-
month checks. A few indicate that
they inventory either every month
or continuously.

Depreciation is generally figured
on the basis of 20 percent a year.
Some equipment with long life is
depreciated as low as 3 to 5 percent
wheveas a few rapidly obsolescing
items are written off at 335 percent
4 year.

» Home Grown—Most research
and development test equipment
is purchased, although as high as
20 percent (in dollar value) may be
made by a company itself for spe-
cial use. In striking contrast are a
few companies who buy only 20
percent and make 80 percent them-
selves.

Bundling Cuts Cost Of
Short-Run Assemblies

New module permits frequent
changes in product design
with minimum tool cost

ELECTRONICS assembly technique,
announced by Eastman Kodak Co.,
involves arranging axial-lead com-
ponents in compact bundles located
between pairs of etched wiring
boards. Advantages include rugged-
ness and reliability, minimum re-
striction on electronic and mechan-
tcal package design and inherent
flexibility that holds production
costs down even when product de-
signs must be changed frequently.

» Manual Assemblyv-—The operator
places two etched wiring boards
for a Paraplate bundle in a bench-
type holding fixture. Leads of com-
ponents are cut slightly longer
than the distance between boards,
then bent to permit insertion of
one lead in each board. Straighten-

Pushing boards together after installa-
tion of components

ing leads after insertion prevents
the component from falling out
while others are inserted.

When all parts have been in-
stalled, the boards are pushed up to
the components and inserted in a
tool that dips first one board and
then the other in molten solder.
Trimming projecting leads com-
pletes the assembly. Leads needed
as external terminals can be left

longer than the others.
(Continued on page 14)
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% CUT CORES, Types C and E

% TOROIDAL CORES, Cased

and Uncased

+ BOBBIN CORES

It's ARNOLD for EVERYTHING in TAPE-WOUND CORES

Uptlications

Let us help you with your core re-
quirements for Pulse and Power
Transformers, 3-Phase Transformers
Magnetic Amplifiers, Current Trans-
formers, Wide-Band Transformers
Non-Linear Retard Coils, Reactors,
Coincident Current Matrix Systems,
Static Magnetic Memory Elements,
Harmonic Gererators, etc.

For, Compllele Dotails

Write for Bulletins:

* SC-107—Cur Cores, Types C and E

* TC-101A—Toroidal Cores, cased
and uncased

* TC-108—Bcbbin Cores

ADDRESS DEPT. E-511

ELECTRONICS — November, 1955
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MATERIALS: Deltamax, 4-79 Mo-
Permalloy, Supermalloy, Mumetal,
4750, Monimax, Silectron, Permendur:
all are available for tape wound core
applications. The choice of material
will depend upon the specific proper-
ties required.

GAUGES: The following standard tape
thicknesses are available for Arnold
tape wound cores in most of the mag-
netic materials mentioned above:
.012%,.,004", .002", 001", .0005", or

.00025”. Bobbin cores are made from
tape .001" to .000125" thick.

SIZES: Cores weighing from a fraction
of a gram to many hundreds of pounds
can be supplied. Toroidal cores are
made in 27 standard sizes with nylon
cases. Types *C” and “E” cut cores are
made in a total of 530 standard sizes.
Many special sizes and shapes of both
gapless and cut cores are manufactured
for unusual requirements. ® Let us
work with you.
wabD 8818

THE ARNOLD [ENGINEERING (JOMPANY

SAL

N

Want more information? Use post card on last page.

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION
General Office & Plant: Marengo, llinois
DISTRICT SALES OFFICES . . . New York: 350 Fifth Ave.

Los Angeles: 3450 Wilshire Blvd.

Boston: 200 Berkeley St.



INDUSTRY REPORT— Continued

» Mechanized Assembly—As now
planned, an automatic insertion
head would duplicate the steps in
manual assembly. A four-jaw head
would pick up a component, cut,
bend, insert and unbend. The boards
in their cradles would be carried
from station to station of the in-
line assembly machine, stopping at

each head to receive a component.
Assembled bundles would be
transferred automatically to the
dip-soldering machine. It is esti-
mated that a 40-head machine
equipped with suitable short-run
component programming could be
completely changed over for a new
design in less than 15 minutes.

Transistor’s Future Looks Bright

Manufacturer sees unit volume
exceeding 15 million in 1957

with 1 to 5-mc units important

PIicTURE of what may come in the
transistor field was reported re-
cently by one manufacturer.

» Volume—The company feels that
in 1955 about 1.5 million transistors
will be sold. For 1956 it expects
volume almost to double, going to
2.5 or 8 million units. It sees 1957
as the first mass volume year for
the business and prediets that over
15 million units will be sold.

» Markets—In 1956, about 1.5 mil-
lion transistors are expected to go
into portable radios, a half million
into computers and 750,000 into
hearing aids. Although transistor
auto sets will be available in 1956,
this market may not become sub-
stantial until 1957 when a number
of hybrid auto sets, using both
transistors and tubes, will bow.

FUTURE TRANSISTOR OUTPUT
100 -
UNITS UNTS
ABOVE SHG ABOVE SNC
= T
2wl |, POWER
E | IRANSISTORS | TRANSISTORS
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w6l | Lwre uNITS
= UNITS
=
8 - 1T05KC
2 1TO5HC e
- UNITS
1956 “1os7

» Types—The firm expects both
power transistors and the 1 to 5-me
units to garner a bigger share of
the total market in 1957 than in
1956. It expects units of 5-mc and
above to maintain a fair share of
total output but sees low-frequency
units dropping sharply. As for
silicon transistors, the company
expects that it may be 1958 before
annual output exceeds a million.

Machine Makers Go Electronic

Tool companies enter

field to design their
own control systems

MACHINE TOOL manufacturers are
going into the electronics business
and a few electronics companies
are invading the machine-tool field.
Thirteen companies are offering
machine tools equipped with com-
puter-type electronic controls. Five
are machine-tool manufacturers
who have set up their own electron-
ics sections to develop the equip-
ment.

Two of the thirteen companies

14

are primarily in the electronics and
instrumentation field and have
stepped into the tool field to market
their drill-positioning equipment.
The remaining companies have com-
bined their production equipment
with controls supplied by electronics
firms.

» Methods—Automatic positioning
of the workpiece and selection of
tool speed and cutting rate are the
major control applications. Dimen-
sional data taken from blueprints is
supplied on tape or punch cards
to a computer. The computer out-
put then drives servos.

www._americanradiohistorv com

Radio Replaces Cables

Changes in timing of traffic signals
during rush hours will speed Chicago
vehicles with greater safety. First step
in the new program will be installa-

tion of radio-controlled intersection
units like the one under test by GE
engineers. Cost of sufficient intercon-
necting cables would be prohibitive.
Coded radio signals are used instead

Build-It-Yourself
Computer Appears

Other analogs simulate

lightning and assist
utilities to plan networks

Do-IT-YOURSELF has caught up with
the computer business or vice
versa.

The Heath Co., a Daystrom sub-
sidiary, is selling an analog com-
puter in kit form aimed at industry
and the universities. The computer
includes d-c¢ operational amplifiers,
power  supply, initial-condition
power supplies and function gen-
erator. The d-c amplifier contains
three tubes.

» Network Analyzer—At the op-
posite pole pricewise is a half-mil-

Heath computer made from kit

(Continved on page 16)
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machines
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ARE PRODUCING

subminiature tubes

DIODES, TRANSISTORS AND
TUBE COMPONENTS...
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- S FASTER,

MORE ECONOMICALLY.

Write today — tell us your requirements or problems.

ﬁﬁble ENGINEERING COMPANY

7370 Seventh Street North Bergen, New Jersey

SUBMINIATURE TUBE BUTTON STEM MACHINE NO. 1384 @1

DESIGNERS AND BUILDERS OF AUTOMATIC AND SEMI-AUTOMATIC EQUIPMENT FOR ALL INDUSTRIAL OPERATIONS



INDUSTRY REPORT— Continued

lion-dollar network analyzer
presented to Syracuse University
by Niagara Mohawk Power Co.,
New York State Electric and Gas
Co. and GE. The computer solves
problems relating to power trans-

mision and electrical distribution.

» Lightning—A desk-size analog
computer installed at Westing-
house’s transformer division,

Sharon, Pa. will permit studying

effects of lightning surges on elec-
trical apparatus. This will permit
design of transformers so as to
avoid costly damage to their in-
nards when lightning strikes the
equipment,

EXPLODED view of the developmental L-54 triode announced at Syracuse (left) and magnified commercial version of the 6BY4
triode (right) show whot happens when . . .

New Materials Evolve New UHF Amplifier Tubes

Titanium and ceramic used
for uhf-tv triode amplifier to
speed automatic assembly

LATEST HOPE for an inexpensive uhf
television radio-frequency amplifier
stage resides in General Electric’s
microminiature ceramic type 6BY4
triode. Looking more like a brace-
let charm than a serious electronic
device, the new tube is about § inch
long and ¥% inch in diameter.

Besides its favorable technical
qualifications (see p 176) it is in-
teresting because of its constituent
materials. All metal parts are tita-
nium—a metal that absorbs gases
rather than liberating them. New
ceramics used as insulators can
also be heated to high temperature
without releasing enough gas to
poison the tube’s operating charac-
teristies.

» Military Applications—With its
component parts all in the form of
circles, the new tube should be a
natural for automatic assembly.
Engineers say that it may take
them another year and a half, how-
ever, to make a production-line item
of the military version.

16

J. E. Beggs described to RETMA
engineers meeting in Syracuse the
development of a similar tube
known as the L-54. Used as an
oscillator, it has operated up to 10,-

700 mc. Tubes of this type have
functioned at temperatures as high
as 700 €. Such behavior qualifies
them for difficult roles in guided-
missile and similar tasks.

Industry Continues to Grow

Most segments of the
electronics industry have
grown in number of firms

MANUFACTURERS of electronic equip-
ment, components and hardware
totaled 3,600 at the beginning of
1955 according to the Electronics
Production Resources Agency. Of
these firms, 1,000 produced end
equipment or major subassemblies.
Component manufacturers totaled
2,000 while the remaining 600 com-
panies produced hardware such as
antennas and wiring harnesses.

» Growth—Since 1939, the num-
ber of firms producing equipment
in the seven categories listed in the
chart has increased fivefold. In
1939, there was a total of 373 firms;
in 1944, 559; 1952, 1,254 and in
1955, 1,555.

Since 1952, the manufacturers of

wWwWW-americanradiohistorv com
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EQUIPMENT AND
MA&JOR SUBASSEMBLIES

|- WHAT ELECTRONICS
FIRMS
MANUFACTURE

9 TEST EQUIPNENT

20~ RESISTORS

TRANSFORKERS
CAPACITORS

ELECTRICAL

TKDICATING

INSTRUWENTS
‘

TUBES

NUMBER OF COMPANIES

=
T

0i—

test equipment have grown by 20
firms, transformer manufacturers
have increased by 5 companies, ca-
pacitor makers by 30 companies,
tube firms by 6 and radio and ra-
dar equipment and major subassem-
blies manufacturers by 150 firms.
The only one of the seven categories
to show no growth was the elec-
trical-indicating-instruments field

(Continued on page 20)
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Today’s high-
grade fuel gauges
employ capacitance
sensing elements lo-
cated in the airplane
fuel tanks. The actuating means is
the variation in capacitance occurring
as a result of the replacement of air
dielectric between the capacitor plates
by aircraft fuel. In common practice,
a 400-cycle transformer bridge (sce
typical aircraft fuel-gauge circuit
below) is used to transform the change
in capacitance to a reading on the fuel
indicator located on the aircraft con-
trol panel. A phase-sensitive motor
drives the fuel
gauge needle. The
motor also adjusts
the position of a
balancing poten-
tiometer across
one arm of the

The

Typz F-579

Fuel Gauge Taster
. Supplied with wide varisty

f connectlng cables for ca iHsating
mocern aircraft fuel-indicating systems.

The Type P-579 Fuel Gauge Tester
consists essentially of two G-R Pre-
cision Variable Capacitors which can
be accurarely set to simulate the ca-
pacitance existing across the fuel
gauge sensing elements. By adjusting
the Tester’s precision capacitor to the
same value of capacitance known to
exist across the sensing element when
fuel tanks are full, and noting whether
the control-panel indicator reads
“full”, one has an accurate and con-
venient means for checking perform-
ance of the fuel gauge (similar pro-
cedure for checking ‘“empty’ read-
ings). If readings are incorrect, the
*“full adjust” and “‘empty
adjust” potentiometers can

"fm;(_.i et o Propeller Aircraft

* High Calibration Accuracy

% Built to MIL-T-8579 Specifications

Iy_fpl ‘R-579 Fuel Gauge Tester meets the need for an accu-

N\ rate system for calibrating modern-day, ca-

pacitance-type aircraft fuel gauges. The

® vital importance of reliable readings by

fuel gauges for aircraft is self-evident. Every fucl

gauge must be carefully adjusted in each new air-

plane, and checks for reliability must be made
at routine intervals afterwards.

For use with jet aircraft, the test equip-
ment must make provision for calibrating
both the main sensing capacitor and the
compensating capacitor in the fuel gauge
system. The latter capacitor compensates
for variations existing in the composition
of jet fuel and also reduces the error in-
troduced by changes in the temperature of
the fuel. The composition of aviation
gasoline does not vary appreciably and as
a result compensation is not required.

The Type P-579 Fuel-Gauge Tester offered by the
General Radio Company takes all the above needs
into account. It is currently the only self-contained
equipmeant suitable for calibrating fuel gauge sys-
tems installed in both jet and reciprocating-engine
aircraft.

The Type P-579 Fuel-Gauge Tester is the com-
mercial version of the Military Type MD-1 Cali-
brator manufactured by G-R. Specifications for the
MD-1 were established by the Wright Air Develop-
ment Center of the Air Research and Development
Command. The heart of the instrument is the well-
known General Radio precision-variable air ca-
pacitor.

The Air Force wanted the utmost accuracy built
into this important test equipment. G-R was a
logical supplier because this Company’s trademark
is synonymous with the best in precision electrical
standards.

bridge making be repositioned until the
this a self-balanc- dial indicates correctly. L2 L E R T T R R R P R TN P P P T R R oyys-
ing device. 9

Please send complete information on the G-R Fuel Quantity
® Gauge Tester

GENERAL RADIO Company '

275 Massachusetts Avenue, Cambridye 39, Massachusetts, U, S. A.

93 West Street NEW YORK 6
8055 13th St., Silver Spnn? Md. WASHINGTON, D. C.

hington, Pa. PHILADELPHIA
. Michigan Ave, CHICAGO §
1000 H. Sewavd 5t. LOS ANGELES 33
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in guided missile,
military and all other
critical applications means

®
Excellerice ir Elecliondics

. i
RAYTHEON

MANUFACTURING CO.

Special Tube Division — Home Office: 55 Chapel $t.,
Newton 58, Mass., Blgelow 4-7500

For application information
write or call the Home Office
of: 9501 Grand Avenue,

-Franklin Park (Chicago), bil.,

TUxedo 9-5400
589 Fifth Ave., New York 17,
New York, PLaza 9-3930
622 South La Brea Ave,,
Los Angeles 36, Calif,

WEbster 8-2851

RAYTHEON MAKES ALL THESE:

SUBMINIATURE
TUBES

RELIABLE SUBMINIATURE AND MINIATURE TUEES
SEMICONDUCTOR DIODES, POWER RECTIFIERS AND
TRANSISTORS « NUCLEONIC TUBES
MICROWAVE TUBES » RECEIVING AND PICTURE TUBES

Raytheon Reliable Subminiature Tubes Now Available

| TYPICAL CHARACTERISTICS ’ ]

Vibration ; |
Output Heater Plate { Grid Volts Screen
TYPE DESCRIPTION mVac* | l i | | Amp. Mut.
(max) |Volts | mA. Volts mA. or Rk Volts [ mA. Factor Cond.
| CK5639 | Video Amplifier Pentode | 100 63 | 450 i 15 f21 | 1000hms | 100 l N R \
! CK5702WA RF Amplifier Pentode 50 6.3 200 | 120 1.5 200 ohms 120 26 | = 5000 |
CK5703WA | High Frequency Triode ] 10 6.3 200 | 120 | 94 | 200mms | — | — | 255. 5000%
CK5744WA High Mu Triode | 25 6.3 200 | 250 42 | 5000hms | — - 70 4000 |
gkg;ggwg ! Voltage Reference l 50 ! Operating voltage approximately 86 volts between 1.5 and 3.5 ma. ;
CK5784WA | RF Mixer Pentode | 100 |63 L0 | 1 | 52 -2 120 |35 | — 3200 |
| TK578TWA | Voltage Regulator i 50 ] ‘ Operating voltage approximately 98 volts between 5 and 25 ma'. |
| CK5829WA Dual Diode | - 6.3 150 | Max. I, = 5.5 ma. per plate
CK6021 Medium Mu Dual Triode 50 i 63 | 30 | 100 6.5 100hms | — | — | 35 | s400]
CK6111 Medium Mu Dual Triode 50 | 6.3 00 | 100 8.5 220 ohms - — 20 {5000 |
| CK6112 [ HighMuDual Triode | 25 | 63 l 0 | 100 08 | 1500hms | — | — | 70 | 1800 !
CK6152 Low Mu Triode 25 6.3 200 [ 100 10.0 270 ohms - — 17.5 5100 |
CK6247 Low Microphonic Triode | 25 | 6.3 l 200 l 250 4.2 | 500" ohms § — | = | s § 2650 |
| CK6533 Low Microphonic Triode 1.0 | 63 ] 200 120 0.9 1500 ohms — — 54 1750 '
: *At 40 cycles, 15 g. Note: Al dual section' tube ratings (except heater) are for each section.
18 Want more information? Use post card on last page. November, 1955 — ELECTRONICS
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A COMPLETE LINE OF

BONDED
SILICON
DIODES

TYPICAL REVERSE VOLTAGE CHARACTERISTICS AT 25°C.
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TYPICAL REFERENCE DIODE CHARACTERISTICS

Raytheon Bonded Silicon Diodes
with reverse voltage ratings from 3.0
to 225 volts are just what you are
looking for whenever the application

calls for low reverse current and
good stability at high temperature.
Every diode receives four temperature
cycles of one hour at —55°C and

one hour at +150°C, followed by
thirty-six hours at 95% relative
humidity and 70°C. Exact
characteristics are maintained after
temperature cycling and stability
remains excellent over long periods.

RAYTHEON
MANUFACTURING
COMPANY

RAYTHEON MAKES ALL THESE:
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INDUSTRY REPORT— Continued

which has stabilized
panies.

at 20 com-

» Dollars—According to EPRA,
about 50 manufacturers account for
over 80 percent of the dollar volume
of end-equipment production. The
major producers of components
number between 150 and 200 firms.
Although about 200 firms manufac-
ture test equipment, 20 firms pro-

duce over 80 percent of the dollar
value.

For other components, the num-
ber of firms estimated by EPRA to
have predominated in production
at the start of 1955 were: resistors,
23; capacitors, 25; transformers,
18; tubes, 10; meters and indicat-
ing instruments, 10, EPRA fig-
ures are made available through
RETMA.

SOLAR bottery developed by Be!l Laboratories gets final tests before . . .

Sun Powers Telephone Line

Silicon cells and transistors
team up with the sun to power
rural telephones

SUNLIGHT is furnishing power to
a rural telephone system near
Americus, Georgia as part of ex-
periments being conducted by Bell
Laboratories. The solar battery
being used for the trial is encased
in an aluminum housing less than a
vard square. It contains 432 silicon
cells. Technical details are given on
p 178.

» Charges Battery—The silicon
cells used in the battery are wafer-
thin disks about the size of quar-
ters. Excess current from the solar
unit, not needed for immediate tele-
phone use, is fed into a storage
battery that powers the phones at
night or in bad weather. Since the
svstem under trial uses transistors
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instead of vacuum tubes, only small
amounts of power are required to
operate it.

» How Made—The silicon cells
used in the sun battery are pro-
duced by introducing impurities
into thin slices of high-purity sil-
icon at high temperatures under
cas.

This is done at a precise rate
to reach a depth of less than one
ten thousandth of an inch.

» Use—The new rural system be-
ing used allows several conversa-
tions to be sent simultaneously over
a single pair of wires. Each con-
versation is sent at a different fre-
quency as has been done for years
on longer distance calls. The sys-
tem on trial at Americus, however,
operates economically over shorter
distances than have previously been
used.

wwWW-americanradiohistorv-com

Defense Is Big Business
In Canada

THE following contracts were
awarded by the Canadian Depart-
ment of Defense Production, to the
electronics industry in Canada dur-
ing July, 1955 according to RETMA
of Canada. The list includes only
those contracts in excess of $10,-
000 and does not include contracts
classified for security reasons or
amendments to contracts:

Company Amount
Collins Radio ............ . $2,105,812
Computing Devices ......... 98,607
Hallicrafters .. ..csatansdhicad 16,129
Measurement Engineering. ... 33,275
Northern Electric .......... 252,160
Canadian GIE ., .1 5 werdpas 25,681
Ilectromechanical Products. . 48.955
Wlectronic Labs ............ 10.690
Muirhead Instruments ...... 60,4806
Northern IKlectric .......... 79,003
Standard Telephones & Cables 16.248

Electronics Grows
In Massachusetts

Number of companies in
the state increases almost
50 percent in three years

SURVEY completed in September by
Associated Industries of Massachu-
setts counted over 450 electronics
firms compared to about 300 firms
accounted for in its 1952 survey.
Less than four percent of the com-
panies surveyed in 1952 have gone
out of business since then and their
number has been augmented many-
fold by new firms started since
1952,

» Location—The industry is con-
centrated in the greater Boston
area with an estimated 90 percent
of the plants located from Worces-
ter eastward. However, nearly
every section of the state has some
part of the industry.

One thriving center 1is along
highway route 123. Following is a
list of most of the electronics firms
located along the route: CBS-Hy-
tron, Bomac Laboratories, Sylvania,
Vectron, Svlvania electronics sys-
tems division labs, Electralab and
Polaroid Corp. Under construction
are plants for Tracerlab, Tran-

{Continued on page 22)
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ona NEw TUBELESS!

MAGHNETIC AMPLIFIER

AC LINE
VOLTIAGE REGULATOR

MODEL MLR - 1000
W | # NO TUBES T0 REPLACE
(i # NO MOVING PARTS
T | s % NO VIBRATING CONTACTS
2 REGULATES RMS VALUE
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¥ |DEAL FOR UNATTENDED INSTALLATIONS
3
8
g Specifications. ..
¢ Input Voltage Range: 95 to 135 volts » Power Factor Range: 0.5 lagging to 0.9
g ¢ Output Voltage: Nominal 115 volts. can lsadirg
b, =M be odjusted from 110 to 120 volts. X
® Response Time: 0.2 sec.
* Output C t: 8.5 a 2
Sp SRSy e m:_er s ¢ Maximum Load: 1.0 KVA
For PROMPT REPLY, wire the ¢ Regulation Accuracy: £0.25% for any Ambi
, - ; t T ature R :
factory collect or phone our copuiachion®er lgevamized : U:rc;e«?S” ecr'nper ore Tange
nearest sales office. ® Frequency Range: 60 cycles £10% . R . .
® Dimensions: 194" wide x 11" high x
® Wave Form Distortion: 3% maximum 111," deep {cabinet}

19" wide x 10%;" high x 11" deep

New York City:  HUnter 2-7784
(rack panel)

Philadelphia: NOrristown 5-2600
® Mounting: Cabinet or 19" Rack Panel

Chicago: Diversey 8-6885

St, Louis: DEimar 7701 ® Finish: Groy Hammertone
Kansas City, Mo.: Jefferson 7221 o Weight: 85 Ibs.

Dallas: FOrrest 8-8306

Denver: MAin 3-0343

San Francisco: Ulmar 1-7129

Syracuse: =l Write for Bulletin MLR 1000

Pittsburgh: WAlnut 1-2959

Minneapolis: Mldway 4-7884

o ¥ P E R K | N ENGINEERING CORP.

Los Angeles: Sycamore 8-5790

345 KANSAS ST. EL SEGUNDO, CALIF. PHONE: OREGON 8-7215

ELECTRONICS — November, 1955 Want more information? Use post card on last page: 21

WWW_americanradiohistorv com



INDUSTRY REPORT— Continued

sonics, Donnelly Division of the In-
dian Company and Mason-Neilan
Regulator Co. Planning to build
are: High Voltage Engineering,
United-Carr Fastener and Kendall
Controls Corp. In the state as a
whole, some 50 companies have
built new plants or have them
under construction.

» High-Gear—Pace of electronic
product development in Massa-
chusetts was also indicated in the
survey. Total of 102 companies re-
ported the introduction of 1,742
new products in last three years.

» Why—To learn why New Eng-
land is attractive to the industry,
the Federal Reserve Bank of Bos-
ton surveyed firms in the area in
1953. Most of the companies, 51,
listed the supply of skilled labor
as the chief advantage while 28
listed accessibility of materials and
supplies; 24, availability of re-
search and engineering; 22, near-
ness to customers and markets; 15,
center of electronics business; 15,
climate, living and working condi-
tions; 12, high quality of labor and
12, nearness of residences of per-
sonnel,

FACEPLATE with mask can be sealed directly to glass cone as . . .

Color Bulbs Go Conventional

All-glass 22-inch rectangular

bulb uses solder-glass seal
instead of metal joiner

SHADOW MASK color picture tube
that uses an all-glass 22-inch rec-
tangular envelope has been pro-
duced by the Westinghouse tube
division. The bulb, since it uses
no metal flanges, requires only the
usual insulation of a black and
white tube and high-voltage con-
tact buttons.

» Method—With the new envelope,
the phospor is deposited on the

22

faceplate which is then aluminized.
The shadow mask is attached to the
faceplate by a simple technique,
A low-temperature solder-glass seal
is used to seal the face plate to
the funnel after insertion of the
components. It replaces the metal
joiner.

By applying heat to the glass
seal, the cone may be separated
from the face plate at any time so
that working parts can be removed
for repair. Mass commercial pro-
duction of the color television tube
envelope is expected in the first
quarter of 1956.

Electronic Headlight
Dimmers Make Gains

Although the field is still
small, indications are that
sales will move ahead

AUTOMATIC electronic headlight
dimmers have been on the market
for a number of years now but have
vet to become a fast-selling auto-
mobile accessory. However, the
extra push for safety that the auto
industry is now emphasizing, plus
new developments in dimmers them-
selves may help push the business
ahead.

» Users—Installations of General
Motors’ Autronic eve in the first
nine months of 1953 ranged from
26 percent of total auto production
for one division to lesser amounts
for the others. Although figures
have not been revealed it is be-
lieved that the percentage has in-
creased.

Studebaker-Packard may have
dimmers available for its 1556
models, Other car manufacturers
are considering dimmers as acces-
sory units for 1956. Some dimmer
manufacturers feel that the units
will not be sold as original equip-
ment on anv large scale until 1957.

» Unit—Dynotron Corp. of Cleve-
land, Ohio, associated with Dickey
Industries, makes the unit shown

Self-contained dimmer with pickup,
amplifier and power supply in one
package for both 6 and 12-volt car
systems made by Dynotron

(Continued on page 24)
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G-E THRU-CON EOARDS.
Copper plsted top and
bottom wir ng pat-
terns, with pesitive
connecticas through
holes, offer a continu-
ous wir.ng sys-em. Sep-
arate eyelet connec-
tions through holes
are eliminated.

G.E:s Thru-Con Printed Circuit Boards have wiring patterns
on two sides, positive connection through the board

Thru-Con Boards for printed circvitry lead to cost reductions,
and product improvement in many industries

eneral Electric Thru-Con Printed
Circuit Boards offer manufaetur-
ers of radio, television, and electronic
equipment new opportunities to re-
duce production cost and substantial-
ly improve quality and performance.

G.E.’s Additive Method of Construction

Production techniques developed by
G.E. provide two patterns on a single
board with a positive through con-
nection—without staking pins. Con-
tinuous copper plating through the
holes insures positive solder filleting
top and bottom, extreme strength,
and trouble-free assembly.

Thru-Con In Many Industries

Widening usage in radio and TV re-
ceivers and street lighting controls
has proven the advantages of printed
circuits. G-E Thru-Con Boards not

only offer manufacturing savings,
they also make it possible to reduce
parts inventories, shorten assembly
and inspection time, and save in
weight and produect size.

Investigate G-E Thru-Con Boards

Your company may be able to profit
by using printed circuitry and G.E.’s
Thru-Con Boards. The combination
of wiring patterns, ecircuit designs,
sizes or shapes, is virtually limitless.
Experienced G-E printed circuit engi-
neers and technicians are ready to aid
you in developing a printed circuit
program. For a discussion of your
problem and a sample G-E Thru-Con
Board, just call or write today to:
General Electric Company, Electronic
Components Department, Section
X4115, Auburn, New York.

Progress [s Ovr Most [mportant Product

GENERAL @3 ELECTRIC

ELECTRONICS — November, 1955
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PORTABLE TELEVISION. Printed circuit board in
this new receiver contains more than 509,
of the wiring. Smaller chassis, yet full size
screen. G-E Thru-Con Boards reduce as-
sembly costs, slash receiver weight.

COMPACT, LoW CcOST RADIO. G-E Thru-Con
Board permits compact chassis which slips
into cabinet and plugs into speaker. Printed
circuitry permits savings—cuts retail cost

23



INDUSTRY REPORT— Continued

which is manufactured for both 6
and 12-volt electrical systems. It
incorporates a photoelectric circuit
with an electronic delay to eliminate
flickering and improper return to
upper beam after dimming.

The unit also operates from the
tail lights of a car close ahead to
prevent blinding its driver through
the rear-view mirror. A small head-
light relay mounts under the hood
near the terminal block.

The firm plans to produce an
additional model. Dynotron esti-
mates that 1,000 of its electronic
dimmers are now in use. The firm
estimates potential sales for 1956
at 150,000 units with possibly a
300,000-unit volume in 1957.

» Future—A new automobile elec-
tronic headlighting system being
developed at Battelle Institute in
Columbus, Ohio casts a shadow
over that portion of the road oc-
cupied by oncoming cars. This
leaves normal, long-range light on
the lane in which the equipped car
is driving.

Transistor Transmitter
Runs On Decibels

ENGINEErRS of the Signal Corps
Engineering Laboratories at Fort
Monmouth, N. J. have come up with
an experimental radio transmitter
powered by the human voice.
Present range of the unit is about
600 feet.

Further development is expected
to increase this range to a mile and
will likewise include construction

Technician tests output of voice-pow-

ered radio transmitter by watching
waveforms of his voice on cathode-
ray oscilloscope
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of a1 companion receiver. This will
be powered by stored energy from
the voice and will be about the size
of a matchbox.

» Costs—It is estimated that the

new transmitter can be produced
for $20. It uses a single transistor.
After the speech energy strikes the
microphone, part of it is rectified to
provide power while the rest mod-
ulates the signal output.

Flat-Top Sounds Off With Tubes

METAL scale model of aircraft carrier, constructed by Federal Telecommunica-
tion Laboratories, tests proposed antenna installations (one mounted on gun

tub, arrow).

Illuminated by microwave transmitter,

the model is rotated

to find how well the antenna picks up signals from different directions

U. S. S. Forrestal uses sound
power and dial phones; speak-
ing tubes are out

MODERN as any warship can be,
the recently commissioned carrier
Forrestal thinks, talks, listens and
shouts with the latest electronic de-
vices. Gone is the ancient and hon-
orable speaking tube. Sound-pow-
ered and dial telephone circuits
connect various centers together. A
ceneral announcing system, lavger
than any known commercial p-a, is
driven by six 1,000-watt amplifiers.

» Eves and Ears—To find where
she is going and what lurks about,
the Forrestal is equipped with air-
search radar, loran, direction find-
ers and underwater echo sounders.

To guide her planes home to the
flight deck there are accurate 200-
mile beams from Tacan equipment.
Close in, GCA brings aircraft to
touchdown in any kind of weather.

Balloon-borne sounding devices
can be sent up to help track wind
velocity and direction high above,
besides reporting temperature and
humidity. Fire-control radar pro-
tects the carrier from enemy action.

www.americanradiohistorv. com

» Communications — Morse code,
voice and teleprinter communica-
tions are available in quantity.
Communications to aircraft using
uhf has been made effective by four
pairs of antennas (to insure 360-
deg coverage) mounted below the
flight deck.

Defense Department
Wants More Reliability

Effort is made to set up
basic policies and guides to
improve miltronic equipment

IMPORTANCE of engineering for
equipment reliability was empha-
sized by J. M. Bridges, Director of
Electronics, Office of the Assistant
Secretary of Defense, at a recent
conference on reliability at Aber-
deen Proving Ground, Md.

» Plans—The Office of Electronics,
Assistant Secretary of Defense
(Applications Engineering) is at-
tempting to improve the reliability
and producibility of military elec-

(Continued on poge 26)
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Performance

. When yvou buy communications receivers, you buy per-
formance above all else. And, performance is what vou
et when you buy the NEW PRO-310. It’s the receiver
designed with performance in mind. And, the PRO-310
outperforms all other receivers in its class. Here’s why—

Took 3 years engineering and design time to develop,

including 1% years to iron out the ‘bugs’.

‘ || the PRU"3] Hammarlund has the receiver know-how gained by
making thousands of sets for gov’t service.

These features:

% Frequency readings to 1 part in 5000
Newly developed front-end with three Continuous calibrated bandspread over the entire range
Exceptional stability

tuned circuits but only one RF tube am- High Image Rejection =of ali¢ bands

plifier provides remarkable selectivity and Sectionalized construction
] . . . Etched and plated circuits in the RF section
ultra-high signal-to-noise-ratio. Many others

Check on the NEW PRO-310—it’s made to order for your
“tough-spot” service. Write for specs and other details
to The Hammarlund Manufacturing Co., Inc., 460 West
34th Street, New York 1, N. Y. Ask for Bulletin E-11.

HT FAM M AR l@m%;w/%
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INDUSTRY REPORT— Continved

tronic equipment and parts. A spe-
cific program, covering contractual
methods, engineering policies, test
procedures and design specifications
underlying equipment reliability is
now being formulated.

» Reason—The greatest cause of
unreliability, according to Bridges,
is the lack of maturity of product
design, and failure to evaluate re-
Hability of design through tests,
service and material evaluation be-
fore production is undertaken.
Planning officers want early pro-
duction of advanced new weapons,
while research and development
people seek to attain basic tech-
nological goals, often neglecting
production engineering.

» Circuit—Circuit design must be
accomplished so that tubes and com-
ponents will work well within their
ratings, and so that a change in
operating characteristics will not
cause failure. If this design phi-
losophy is not reflected in bread-
board circuitry, it is unlikely that it
can be introduced as design pro-
egresses. Reliability of much exist-
ing equipment suffers from critical
circuits which will work only with
selected tubes or special parts.

Financial Roundup

Profit reports in fiscal
1955 continue to show up
well for electronics firms

COMPANIES in the electronics field
continued active on the finan-
cial front during the past month.
Three companies announced secur-
ities transactions and the follow-
ing firms reported net profits for
the fiscal periods indicated:

Net Profit

Company 1955 1954
\m.Cable & Radio tm §404,732 $906,970
\merican Electronics

6m wrmyomzwm ... 144,161 138,325
ACF Industries 3m.. 2,062,132 1,557,541
Beckman Instruments

12m ... ... 1,322,050 920,280
iclectronics Engineer-

ing 6m .......... 33,464 27,142
Garrett Corp. 12m... 3,732,035 2,847,907
IT&T 6m .......... 11,411,701 10,112,810
Magnavox 12m ..... 2,426,087 2,102,530
Olympic Radio 6m. .. 158,722 76,993
Precision Radiation

Inst. 9m ......... 496,658 122,835
Pyramid Electric 6m. 235,080 313,567
Raytheon 3m ....... 764,000 1,102,000
\Westinghouse Air

Brake tm ........ 3,227,911 2,317,916
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FUTURE MEETINGS

OcT. 31-Nov. 1: 1955 East Coast
Conference on Aeronautical
and Navigational Electronics,
IRE, Lord Baltimore Hotel,
Baltimore, Md.

Oct. 31-Nov. 1: International
Conference on Scientific Basis
of Applied Solar Energy,
University of Arizona, Tuc-
son.

Nov. 1-5: World Symposium On
Applied Solar Energy spon-
sored by AASE, Stanford
Research Institute and Uni-
versity of Arizona, Phoenix,
Ariz.

Nov. 3-4: Eighth Annual Elec-
tronics Conference, Kansas
City IRE, Town House,
Kansas City, Kan.

Nov. 3-4: Unclassified Sympo-
sium On The Technical And

Operational  Characteristics
Of Tacan, Air Navigation
Development Board, Hotel

Statler, Washington, D. C.

Nov. 7-9: IRE, AIEE, ACM
Eastern Joint Computer Con-
ference, Hotel Statler, Bos-
ton, Mass.

Nov. 10-11: Electronic Business
Systems Conference, National
Machine Accountants Associ-
ation, Statler Hotel, Los An-
geles.

Nov. 11: Centennial Symposium
on Modern Engineering, Uni-
versity of Pennsylvania, Phil-
adelphia, Pa.

Nov. 14-15: IRE Symposium on
Communication by Scatter
Techniques, Lisner Hall of
George Washington Uni-
versity, Washington, D. C.

Nov. 14-16: IRE, AIEE, ISA
Electrical Technology in Biol-
ogy & Medicine, Shoreham
Hotel, Washington, D. C.

Industry Shorts

» Production of one million sq ft
of printed wiring boards in 1956,
representing between 5 and 6 mil-
lion individual boards, is planned
by GE.

» Since 1947, the electronics in-
dustry on the West Coast has pro-
duced one new company each week
according to P.S. Fogg of Consoli-
dated Engineering.

» Definite development program
looking toward the substitution of

Nov. 15-17: Second Interna-
tional Automation Exposition,
Navy Pier, Chicago, 1ll.

Nov. 21-22: IRE Aeronautical
Communications Symposium,
Hotel Utica, Utica, N. Y.

Nov. 28-30: IRE Instrument
Conference & Exhibit, Hotel
Biltmore, Atlanta, Georgia.

Dec. 12-16: Nuclear Engineer-
ing and Science Congress, co-
ordinated by Engineers Joint
Council, Cleveland, Ohio.

DEc. 15-17: URSI Fall Meeting,
University of Florida, Gaines-
ville, Fla.

JAN. 9-10, 1956: Second Na-
tional Symposium On Re-
liability And Quality Control
In Electronics, ASQC and
RETMA, Hotel Statler Wash-
ington, D. C.

FEB. 2-3, 1956: IRE National
Symposium On Microwave
Techniques, University of
Pennsylvania, Philadelphia.

FEB. 15-17: 1956 Conference On
High-Speed Computers, Lou-
isiana State University,
Baton Rouge, La.

FEB. 16-17 IRE, AIEE, Univ. of
Pa. Conference On Transistor
Circuits, University of Penn-
sylvania, Philadelphia, Pa.

MAR. 19-22: IRE National Con-
vention, Waldorf-Astoria Ho-
tel, Kingsbridge Armory, New
York, N. Y.

APRIL 11-13: 1956 IRE 7th Re-
gion Technical Conference.
Hotel Utah, Salt Lake City.

APRIL 25-27: Symposium On
Nonlinear Circuit Analysis,
II, Polytechnic Institute of
Brooklyn, New York, N. Y.

aluminum for copper in telephone
cable, was announced by Western
Electric.

» Diffused base transistors are
being made at Motorola by im-
pregnating pure germanium slices
with arsenic or bismuth gas.

» Air Force ordered $2.3 million
worth of magnetrons from Westing-
house.

» Transistor firm in Germany, In-
termetal G. m.b. H,, has been ac-
quired by Clevite Corp.
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HOAYS

NOISE FIGURE
MEASUREMENT
10-3000 MC

SPECIFICATIONS

Frequency Range:
10 mc to 3,000 mc
Output Impedance:
50 ohms unbalanced into Type N Connector
Noise Figure Range:
0 to 20 db
Filament Voltage Supply:
From regulated supply
Meter Calibration:

Linear in db noise figurc; logarithmic

in DCMA.
Fuse Protection:
One Type 3AG, 2 amps
Tubes:

1 Eclipse Pioneer TTI Diode
Power Supply Source:
117 Watts +10%. 60 cps AC
Available for 50 cps.
Power Consumption:
. 130 Watts
Price:
$995. FOB plant

Xy ELREIRIC G
et BRape

iy

KAY Kada-Node B

Complete radar noise figure measuring set for IF and RF,
including attenuators, detector and noise sources. Complete
with power supplies. Frequency range: 5 to 26,500 mc;
noise figure: range, up to 21 db, in lower part of spectrum
Prices on request.

KAY Microwave Mega-Nodes

Calibrated random noise sources in the microwave range, used
to measure noise figure, and receiver gain and calibrate stand-
ard signal sources in radar and other microwave systems.

Available in following waveguide sizes to cover range of
960—26,500 mc.

RG-69/U ..$400. Available with fluorescent or inert gas (argon or
tRG-48/U .. t95. neon) tubes. Noise output fluorescent tubes, 15.8
+RG-49/U 195 db =25 db; argon gas tubes, 15.2 db =.J db*;
TRG-SO/U i '95’ neon tuhes, 18.0 db .5 db*.

tRG-51/U ., 195, *Noise output of inert gas tubes indepedent of
+tRG-52/U .. 195, operating temperature.

RG-91/U .. 250. yniversal Power supply for both fluorescent or
RG-53/U .. 250. argon gas and all waveguide sizes: $100.

1$167. per Guide when 3 or more are purchased with $100. Power Supply

NEW! WR-770; WR-650—$595.00 each; WR.5(0; WR-430; WR~340—
: $495.00 each. All WR numbers fluorescent only.

KAY
Mega- Node-Sr.

A calibrated random noise source providing an
output from 10—3,000 mc, the Megan-Node Sr.
may be used to measure noise figure and receiver
gain and for the indirect calibration of standard
signal sources.

At the lower end of the frequency range noise
figure may be obtained directly from the meter.
For greater accuracy at higher frequencies, cor-
rections for diode transit time and termination
mismatch are available from charts supplied
with each instrument.

KAY Auto-Node

%

KAY Mega-Node

Calibrated random noise sburce
reading direct in db, for
measurement of noise figure,
receiver gain and for indirect
calibration of standord signal
sources. Frequency range, 5
to 220 mc¢; Qutput impedances,
unbalanced—50, 75, 158, 300,
Infinity; balanced—100, 150,
300, 610, Infinity; noise figure
range, 0—16 db at 50 ohms
0—23.8 db at 300 chms.
Price: $295. FOB plant.

Designed for production-line noise figure measure-
ment from 5 to 26,500 mc., the Avto-Node provides
continuous interpolation over VHF, UHF and micro-
wave frequencies. Two models are available:

MODEL TV
Frea. Range:
5—220 mec,

tF Strips:
20 or 40 mc. extra

Ithrins available.
Noise Figurs Range:
24 dn
Price: $79% FOB plant.

Additional IF Strips,
$125.00

MODEL RADAR
Freq. Range:
rips
30 and 60 mc; other
tF’s available.
IF Noise Figure:
0—7 db
Prlce:
$950. with 2 | F strips,
FOB plant

For Complets Information Regarding these, and other Kay Instruments, Write:

KAY ELECTRIC COMPANY

Dept. E-11, 14 Maple Avenue

Pine Brook, N. J.
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NOW! ALL-ANGL Barry Mounts IN ALL JAN SIZES

for Jet and Missile Service

W "// Z w0\ . :

" \«,\' g i = \X Built to handle the new jobs — too
Ziin \ AV tough for MIL-standard mounts — the com-
£ ““"”3‘3\ e plete ALL-ANGL line lets you choose the

g \ BT e JAN size best suited to your needs — for
‘/\7,’*;{@, S ' sure protection against shock and high-fre-
S . g quency vibration in all directions.

q
_ Complete information about ALL-
. e \ ANGL Barry Mounts is given in our free

i : engineering data sheets. You'll find load-
deflection curves, transmissibility curves,
load-versus-natural -frequency curves, and
tables of load ranges — for practical solu-
tions to the shock and vibration problems
you meet in designing for jets and missiles.

AW
3_:.;«".

Now Available — Miniature ALL-ANGL mounts,
JAN-size 0, for loads up to 3 pounds per isolator.
Data Sheet #455 gives dimensions and perform-
ance curves that show how you can use these
Barry Mounts.

Ready December 1, 1955 — JAN-size 1 ALL-
ANGL mounts for loads from 1 to 10 pounds per
isolator. Data Sheet #1255 giving details of load
ratings, dimensions, and performance curves also
available December 1.

Ready February 1, 1956 — JAN-size 2 ALL-
ANGL mounts for loads from 22 to 40 pounds
per isolator. Data Sheet #256 will be available
Feb. 1 with load, dimension, and performance data.

Write us today — we’ll send the first data sheet
at once and the others as soon as they are printed.
And if you have an immediate problem, our en-
gineers are ready to answer your questions from
their experience gained in years of pioneering the
development of shock and vibration isolators for
military, naval, aircraft, missile, and industrial uses.

When your problem is protection thru all flight attitudes,
your answer is the ALL-ANGL.
For recommendations, call your Barry Sales Representative.

New engineering opportunities are open
in Barry’s expansion program,

at all levels in all departments. Send resumé.

BARRY CONTROLS incorporated 107 Pleasant St. Watertown 72, Mass.
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PHOTOS COURTESY OF
CONVYAIR AND JACK & HEINTZ,

AKL-ANGL Barry Mounts
‘give sure protection

Jack & Heintz proved this in testing mounts to pro-
tect their Hi-Phase voltage regulators and control panels for
Convair’s supersonic F-102A interceptor.

No other miniature isolator tested could meet Pro-

cedure I of MIL-E-5272A. ALL-ANGL Barry mounts exceeded
life-test requirements.

And the ALL-ANGL works in any position—to
give sure protection for vital controls through every twist, turn,
and dive in the aircraft’s most violent maneuvers.

Write for Data Sheet J-11. And for your airborne

requirements to meet standard MIL specifications, ask about
All-Metl, Air-damped, and special Barry mounts.

JACK & HEINTZ
MODEL 50127-000
CONTROL PANEL

Here’'s the mount that meets the
new needs of foday’s jet aircraft
and missiles — where equipment
must have grealer protection
against shock and high-frequency
vibrations—and where MIL-stand-
ard mounts prove inadequate.

BA R RY CO NTROI.S incorporated

107 Pleasant St. Watertown 72, Mass.

ELECTRONICS — November, 1955

New engineering opportunities are open in Barry's expansion program, at all levels in all departments. Send resumé.
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Now! Take vour

Famous acetate-backed “Extra
Play” Tape 190—new economy price
saves you 28%

Here’s your chance to buy the magnetic
tape everyone’s talking about—at a special
new economy price! It’s popular “SCOTCH”
Brand “Extra Play” Magnetic Tape 190,
first long play tape on the market and
still the best seller. With 509, more recording

time on every reet . . . higher fidelity . . .
strength tospare . . . high potency oxide . .
“SCOTCH” “Extra Play” Magnetic Tape
190 has been making recording history. ‘
Buy now and save 289, on every reel! i

ohale ™ ushw UL

i S

Both these SCBOICH Magnetic Tapes

EASIER THREADING with new “Loop-Lok’” reel! Saves time...
saves tape! It’s “SCOTCH” Brand’s exclusive ‘“‘Loop-Lok™
reel. Just loop tape around the new-design center pin for
instant threading. Tape locks tight without necessity of
troublesome wrap-around, yet releases fast at end of reel.

P O

The term “SCOTCI1" and the plaid design are registered trademarks for Magnetic Tape made in U.S.A. by MINNESOTA MINING AND 5’ E

Mrq. Co., St. Paul 6, Minn. Export Sules Otlice: 99 Park Avenue, New York 16, N.Y. © 19565 3M Co. ¥ t"“
¥
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New polyester-hacked (Made
from DuPont's “Mylar”*)“Extra Play” /
Tape 150 for extra strength <\ g

Years ago “SCOTCH” Brand pioneered i vﬁ?%
tough polyester-backed magnetic tape F

for experimental government orders. Now g g
you can enjoy the same benefits of R "“@" By - :
“SCOTCH” Brand research and develop- . %

ment with new “Extra Play” Magnetic
Tape 150. “SCOTCH"” Brand’s extra-
strength polyester backing assures
you long-lasting recordings . . . perfect
tape performance in all weather, all Ranp
climates—(It’s““Weather-Balanced”'!)

» 1 1 1 N
4 — —— — i CRISP, BRILLIANT SOUND thanks to newest oxide coating!
i 1 i 1 i3 N A . ) i ) i 1 t-
B e 1 By laying fine-grain oxide particles in a nez}t, orderly pa
T T tern (as shown here), “SCOTCH” Brand is able to pack

in thousands more particles than standard long play tapes

S - = > & -sensitive magnetic recording surface.
3 e i e § to produce a super-sensitive mag g
e X i I 1 4
‘_--" %
i R 2 gé *Mylar” is a registered Duw Pont trade-mark.

M L0 72004 Maghelic Tapes

ELECTRONICS — November, 1955 Warnt more information? Use post card on last page. 31
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*BH Non-Fraying Fiberglas Sleevings
are made by an exclusive Bencley,
Harris process (U.S. Pat. Nos.
2393530, 2647296 and 2647288).
“'Fiberglas” is Reg. TM of Owens-
Corning Fiberglas Corp.

32

CLASS H

ELECTRICAL SLEEVING
THAT

LAUGHS AT BENDS

Torture-test some sample lengths of BH "1151” Silicone
Rubber Fiberglas Sleevings for electrical insulation. Put them
through a variety of bends and twists. Use them to cover bumps,
terminals and soldcred joints. Then check the insulating protec-
tion and absence of fray of BH "1151" even under that kind
of use and abuse. Prove to yourself its ability to give complete
protection to your product, even under the most strenuous
conditions.

Color, without sacrifice of strength for circuit tracing and
coding — is no problem when you standardize on BH “1151”
Sleevings. They’re available in 8 basic colors. Tracer stripes
to extend color code possibilities are available on special order.

BH “1151" is resistant to the high spot temperatures
encountered in soldering. It will sustain 15 consecutive minutes
at 600° F. without loss of flexibility or strength. And it remains
unchanged after coniinnous operation from —90° F. to 400° F.

The properties of this outstanding product are covered by
MIL-1-18057.

Spool or coil put-up, now widely preferred, is made possible
by the BH patented manufacturing method. BH "1151” is also
available in 36”7 lengths, or short picces on special order.
Made in sizes to fit Awg or B&S bare wires from 24 to %"
inclusive. Write for data sheets aad free Production Testing
Samples today.

BENTLEY, HARRIS MANUFACTURING C0.1311 BARCLAY ST.
CONSHOHOCKEN, Pa. TELEPHONE: CONSHOHOCKEN 6-0634

Want more information? Use post card on last page. November, 1955 — ELECTRONICS



Current ratings up to 25 amp, AC or DC

Also made-to-order models in many contact
combinations and coil voltages.

Ohmite Amrecon relays have proven their
exceptional ruggedness and long life in years of service.
Now, three popular stock models—DOS, DO, and
CRU, in 61 different types—are available from stock.

Models DO and DOS fill many indastrial

needs for a compact, lightweight relay that handles
power loads usually requiring much larger,

heavier units. They are particularly adaptable to
aircraft and mobile equipment where severe shock
and vibration are encountered. At 115 VAC or

32 VDC, noninductive load, Model DOS has a contact

rating of 15 amp; Model DO, 10 amp; and .

Model CRU, 5 amp. Available in a wide range of coil L \ ,
operating voltages and contact combinations. ,‘ HERMETICALLY SEALED OR ¥

DUST-PROTECTIVE ENCLOSURES

SEND FOR CATALOG R-10

2 e with

OHMITE
; : 3610 Howard Street, Skokie, lllinois

RHEOSTATS « RESISTORS « RELAYS  TAP SWITCHES {Suburb of Chicago)




OHMITE rRHEOSTATS

PRECISION GROUND CORE SMOOTH JUNCTIONS =
... Cores for fine wire, high where wire sizes change be-
resistance units are ground tween sections of tapered

‘windings . . . less differen-
tial between wire sizes.

to give a smooth, flat con-
tour for the contact brush.

PERMANENTLY LOCKED
WINDINGS . . . Core and
windings are bonded to-
gether with vitreous enamel
to prevent shifting of wire.

UNIFORM WIRE
SPACING ...
Ohmite has de-

See for yourself! Examine an
Ohmite Rheostat first hand. Compare
its smoother resistance windings. Turn
the knob and note how easily and
smoothly the contact brush glides over
the rheostat windings.

There’s less wear on the resistance

wire and on the comntact brush. The !

brush makes contact with all of the
turns and the resistance varies
smoothly and uniformly as the shaft
is turned. Every Ohmite Rheostat is
individually tested on ultrasensitive
electronic instruments to assure per-

fect contact between the winding and the contact brush.
Standardize on Chmite Rheostats for unsurpassed depend-
ability, smoothness of cperation, and long life.

3 from 25 to 1000 watts. Also available to meet
§ //’T\ MIL-R-22A requirements in each of the 26

type designations.

.....
e Sl

Ve

oo

et |
3

Write on company letterhead for Catalog and
Engineering Manual No. 40.

veloped special
winding machines
to insure uniform
spacing and elim-
inate crossover
of adjacent turns
on fine wire units.

FLUSH
TERMINALS . . .
Terminals are
flush with wind-
ings . . . brush
glides smoothly
from windings to
terminal.

izt O RIBANT B

OHMITE MANUFACTURING COMPANY, 3610 Howard Street, Skokie, llinois (Suburb of Chicago)



EIMAC kilysirons are used in

first established
UHF forward=-scatter
communication system
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A link in the northern communication system (photo courtesy of Bell Telephone Company of Canado)
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In the forward-scatter communication system installed
by the Bell Telephone Company of Canada over the

rugged terrain of the north, Eimac amplifier klystrons are

used exclusively. Eimac amplifier klystrons generate the

Eimac¢ high power klystron and Eimac-

high power necessary for revolutionary beyond-the-hori- deyeioped Circuilicomponen s Rinhtinol
amplifier stage of forward-scatter trans-

zon scatter techniques. Their reliability and performance pninei(photclcopniosyjotRadio Engineet:

ing Laboratories}.
assure outstanding operation and minimize maintenance

problems. Their simple, straightforward design, plus high

power gain, make transmitter construction easy. All these

features contributed to the selection of Eimac klystrons for the vital communication systems
of the north. Now in operation for thousands of hours in these communication systems,
Eimac klystrons have justified the early faith put in them and have aided substantially
in making UHF forward-scatter a reliable method of distant communication.

EITEL-McCULLOUGH, INC.

SAN BRUNO, CALIFORNIA
/ The World’s Largest Manufacturer of Transmitting Tubes

ELECTRONICS — November, 1955 Want more information? Use post card on last page.
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POLARAD i aa,000 |

® 1
Oven perras't

DIRECT L m—

READING
SPECTRUM ANALYZER

Years of day-in, day-out field operation by most exacting users, have proven the Polarad Model TSA
Spectrum Analyzer to be a versatile test instrument of highest reliability and accuracy for both
{aboratory and production applications.

It is a broadband instrument with greatest pulse sensitivity over the band—10 to 44,000 mc. And each
of its five interchangeable RF tuning heads operate with utmost simplicity and frequency stability. All
tuning is by Uni-Dial control. Frequencies are read with 1% accuracy right on the linear dial as the
set is tuned. No mode charts or interpolations necessary.

The Polarad Model TSA has been designed to save engineering manhours. Its 5 inch CRT display of the
RF spectrum is bright and easily defined. And its 1 cycle sweep speed makes for fine resolution. For
detailed specifications, contact your nearest Polarad Representative, or write directly to the factory.

APPLICATIONS

« Transmitter characteristics tests « Bandwidth measurements

« Broadband receiver for AM, FM, CW, MCW, « Modulation tests
and pulse modulated signals

« Component tests
o Freguency measurements

o Leakage, interference and radiation « Filter measurements
measurements » Standing wave measurements

« Adjacent signal channel tests
o Attenuation measurements

MULTI-PULSE SPECTRUM SELECTOR

o

. FEATURES:
Increases the versatility of Polarad Spectrum Ana- Continuously variable sweep widths; 15 to 180
H : i usec. » Continuously variable gate widths for
fyzers. It _d!splay_s and a.IIows selection for analysis Ailse selection: 0.4 fo 10 usec.  Continuously
of a specific train of microwave pulses, as well as variable gate delaysfo: pulsef selec:ion; 3 toI 180
. . - unsec. o Automatic gating of spectrum analyzer
any one pulse in the train; selects and gates a during time of puise consideration. e Intensiﬁ‘ed
H 4 i - gate (brightening) to facilitate manual puise
grogp i pUIses up .to S #sec' 0 Iength, and is selection.  Triggered sweep on first puise in
designed to work with fast, narrow pulses; can be any train.  No sweep in absence of signal.
adjuste‘d to gate.any vpuls_e mclhudlr‘\g_the first at SPECIFICATIONS:
zero time. Special circuitry discriminates auto- Maximum Pulse Train Time 180 usec. o Pulse
H Rise Time .05 psec. Minimum « Minimum Pulse
matically once pulses havg been selected. Operates Separation 2 usec. » Repetition Rate 10--10,000
at any of the frequencies accepted by Polarad pps. ¢ Minimum Pulse Width .1 usec. o Input

Power 95 to 130 volts, 50/60 cps., 325 watts. o

Input Impedance 50 ohms. ¢ Output Impedance

Spectrum Analyzers..
i 50 ohms (to match TSA Spectrum Analyzer).

MODEL SD-=1

34 Want more information? Use post card on last page. November, 1955 — ELECTRONICS
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BROADBAND SPECTRUM ANALYZER

FEATURES

Greatest signal sensitivity over entire Frequency differences as smzll as 40 kc measurable
frequency band. by means of adjustable frequency marker with
Single frequency control with direct-reading variable amplitude.

dial accurate to +~1%. - 25-ke resolution for all bands.

Complete frequency coverage from 10 mc to Stahle klystron oscillators using non-contacting

°
L]

]

L]

44,000 mc. plungers to insure longer life.
« Internal RF attenuator {RF Tuning Unit Modeis * No klystron modes to set.
STU-1, STU-2A, STU-3A). ° 5-inch CRT display.

1]

Adjustable frequency display from 400 kc to 25 mc.  * Portable and completely self-contained.

- i

SPECIFICATIONS

vodel Nn. Equipment
Model Du........ Spectrum Display and Power Unit
Model STU-1... RF Tunning Unit 10-1,000 mc.
Modei STU-2A. RF Tuning Unit 910-4, 560 mc.
Model STU-3A. RF Tuning Unit 4,370-22,000 mc.
Modei{ STU-4 RF Tuning Unit 21,000-33,000 mc.
Model STU-5... RF Tuning Unit 33,000-44,000 mc.

SPECIFICATIONS:
Frequency Range: 10 mc to 44,000 mc.
Frequency Accuracy: %1%
Resolution: 25 kc.

Frequency Dispersion: Electronically controlled,
continuaily adjustable from 400 k¢ to 25 mc
per one screen diameter (horizontal expansion
to 20 kc per inch)

Input Impedance: 50 chms--nominal

PRCOUMGS (Mt Gatyes rx

SNl i Sensitivity:*
.,;:;T‘:":.‘:.‘.‘(" v STU-1 10-400 mcs—89 dbm

400-1000 mcs—84dbm
STU-2A 910-2,200 mcs—87 dbm
1,980-4,560 mes—77 dbm

STU-3A 4,370-10,920 mcs—75 dbm
8,900-22,000 mcs—-60 dbm

STU-4 21,000-33,000 mcs~55 dbm
STU-5 33,000-44,000 mcs—45 dbm i
Overall Gain: 120 db

Attenuation:
**RF Internal 100 db continuously variable,
IF 60 db continuously variable

Input Power: 400 Watts #
. *Minimum Discernible Signal
**STU-1, STU-2A, STU-3A

&)

AVAILABLE ON EQUIPMENT LEASE PLAN

SP[?T‘;‘I‘J‘:‘:::[?;ER FIELD MAINTENANCE SERVICE AVAILABLE
TECHNIQUES THROUGHOUT THE COUNTRY
Consult us on your Spectrum Analysis Problems
> Write for your copy of the Polarad ""Handbook of Spectrum Analyzer
Technigues”. 50c per copy. Includes discussion of Spectrum Ana-
SR o lyzer operation, applications and formulae for analysis technigues.

(-Je]W:.\:7:\»D ELECTRONICS CORPORATION 23.20 34th STREET, LONG ISLAND CITY 1, N. Y.

“
fOvey eevraett

REPRESENTATIVES « Albuguerque -« Atlanta « Baltimore =« Boston - Buffalo - Chicago - Dayton - Englewood + Fort Worth - Los Angeles < New York
Philadelphia « San Francisco - Syracuse - Washington, D. C. « Westbury - Winston-Salem - Canada, Arnprior, Toronto—Export: Rocke International Corporation
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products

OSCILLOGRAPHS

(LABORATORY AND FLIGHT TEST)
MAGNETIC STRUCTURES
GALVANOMETERS
AMPLIFIERS

HYDRAULIC SERVOVALVES
TORQUE MOTORS
SERVOAMPLIFIERS

DATA REPEATERS
WATERPROOF CONNECTORS

® GEOPHYSICAL EQUIPMENT

For servovalves—components, or complete
systems for control or automation in ANY

industry Midwestern production
facilities can help you solve your problems.

Write for Assistance with your Automation
or Control problems

MIDWESTERN ‘ : ‘ INSTRUMENTS
" '_I:..

e MIDWESTERN INSTRUMENTS

41st and Sheridan Road Tulsa, Oklahoma

Want more information? Use post card on last page.
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Send for this Zzec SAMPLE FOLDER...

25

different Test Samples of |
high-dielectric

INSULATING

f

i

RN
S
\."\'i‘:
Yoy Mg
s e

TUBING and SLEEVING

INCLUDES SAMPLES AND DESCRIPTIONS OF
THE FOLLOWING...

VARGLAS SILICONE Class H insulating materials were
pioneered by our Laboratory. Retain flexibility, electrical
properties and mechanical strength in temperatures ranging
from —85°F. to 500°F. Available in tubing, sleeving, lead
wire, tying cord.

PERMAFIL-SMPREGNATED VARGLAS TUBING Fiberglas
braid coated with General Electric’s Permafil resin. Ex-
tremely tough, resistant to solvents and elevated tempera-
tures, highly flexible. Can be bent or twisted with little or
no loss of dielectric strength. Coils and standard 36” lengths.

VARGLAS SLEEVING AND TUBING Numerous types and
grades—including synthetic-treated, varnished, lacquered,
saturated, litewall and others.

VARGLAS NON-FRAY SLEEVING Fiberglas braid normalized
to remove all organic impurities. It will withstand tempera-
tures up to 1200°F. Recommended where dielectric prop-
erties are not paramount. Three types available.

[ |
[ |
[ |
[ |
[ |
|
| |
[ ]
B ame
Makers of : :
Electrical Insulating g  COMPANY.
Tubing and Sleeving : STREET
. T el oy
|

Vg
Vl'*.. -
. e

e

]
% {

VARFLO TUBING AND SLEEVING Vinyl-coated Fiberglas in

full range of sizes, colors and grades. Extremely flexible
with excellent heat aging qualities. Low priced.

VARFLEX COTTON TUBING AND SLEEVING  Varnish or lac-
quer impregnated — for applications where MIL-1-3190
Class A materials are specified. All NEMA grades.

SYNTHOLVAR EXTRUDED TUBING Made in various stand-
ard formulations of vinyl polymers. Has high dielectric and
tensile strength—will not support combustion nor absorb
moisture. Type EG Approved under MIL-I-631A. Several
others to meet special requirements.

NEW! VARGLAS SILICONE RUBBER SLEEVING AND
TUBING—the culmination of 5 years of research—for
applications requiring extraordinary flexibility. De-
tails on request.

MAIL COUPON TODAY FOR SAMPLES!

VARFLEX CORPORATION,
506 W. Court St., Rome, N. Y.

Please send me free folder containing samples of your electrical
sleeving and tubing.

| am particularly interested in insulation for:

ZONE STATE. .

Want more information? Use post card on last page.
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NOW.../he All-purpose

/

id
INTENSITY

Im“ /
LY

Weston l“!‘l" by

Model 983 i e ezoNTAL

. I \mmcn ASTIG
Oscilloscope “' .AXIS 0 0 w l&
\___- iy

Model 983 is a high gain, wideband Oscilloscope designed to accurately
reproduce waveforms comprising a wide band of frequencies. High sen-
sitivity of [5 millivolts per inch RMS makes this “scope ideal for —
SETTING RESONANT TRAPS...SIGNAL TRACING IN LOW
LEVEL STAGES...AS A GENERAL NULL INDICATOR... for
PHASE CHARACTERISTIC MEASUREMENT IN INDUSTRIAL
APPLICATIONS...and for SWEEP FREQUENCY VISUAL ANALYSIS.

The ’scope contains identical vertical and horizontal push-pull amplifiers
with a choice of AC or DC coupling without affecting cither sensitivity
or band width. Both amplifiers have compensated step attenuators and
cathode follower input. It has excellent square wave reproduction with
overshoot of only 2 to 5%, with a rise time of 0.1 microsecond. The
’scope response is essentially flat throughout the specified range of 4.5 mc
and is isable 10 6 me.

The unit has provisions for internal calibration, internal phased sine
wave, and Z-axis intensity modulation. Reversal of polarity of both horizon-
tal and vertical signals is easily accomplished by means of toggle switching.
Tube replacements are non critical, and etched circuitry facilitates quick
and rapid maintenance.

The Model 983 Oscilloscope is now available through local distributors.
For complete literature write WESTON Electrical Instrument Corporation,
614 Frelinghuysen Avenue, Newark 5, New Jersey.

WESTON Yuliimesili

38 Want more information? Use post card on last page.

co,tm. WESTON

WAVEFORM ANALYSIS

Response curves accurately displayed.
Ideal for use with Weston intensity
marker display. A fast, retrace sweep
circuit with cathode follower output
prevents pattern distortion.

SQUARE WAVE RESPONSE

Overshoot is only 2 to 5% . Rise Time
is 0.1 Miciosecond, Square wave de-
picted 250 kc.

PHASE MEASUREMENTS

Phase shift between horizontal-verti-
cal amplifiers, 0-500 k¢-0", to 1 mc
within 2°; by internal adjustment
with gain controls at max 0° phase
shift possible on any specific fre-
quency to 6 mc.

RESPONSE CHARACTERISTIC

Note flatness throughout specified
range; to 3.6 mc down 1.5 db, at 4.5
mc down 3 db, at 6 mc down 6 db.

November, 1955 — ELECTRONICS



For the most dependable

printed circuits, you need

the high bond strength, workability, heat-resistance

!

&

of C-D-F DILECTO" ME

Pl:infed circuits based on C-D-F materials are being used
with great success in military electronic equipment, commer-
cial television and radio sets, telephone switchboards-—even

sub-miniature radiosonde equipment and hearing aids.
Photos courtesy of Photocircuits, Inc., Gkn Cove, N.Y,

TAL-CLAD LAMINATES

HIGH BOND STRENGTH —C-D-F’s special adhesive for metal-
clad Dilecto bonds the copper foil to the plastic without affecting
the laminate's superior electrical properties. Heat-resistance, dissi-
pation factor, dielectric constant, dielectric strength, and insulation
resistance of the Dilecto base remain unaffected. The closely-
bonded foil can be etched cleanly and dipped in hot solder to
220°C. (428°F.) for ten seconds with a guarantee of no blistering
or separating. Metal-Clad Dilecto can be punched or machined
either before or after etching.

EXCELLENT WORKABILITY —On all five Dilecto metal-clad
grades, you can solder, punch, saw, and assemble components
either by hand or automatically. Thanks to the inherently superior
workability of the plastics laminate over that of ceramic-type
materials, Dilecto can be dropped, jammed into tight chassis, and
otherwise treated roughly on the assembly line and in service.

HIGH HEAT-RESISTANCE —Metal-Clad Dilecto Laminates are
made of phenolic, epoxy, or Teflon* resin for various conditions
of service and assembly, and have -either cellulosic paper or woven
glass-fabric base. All are ideally suited to printed-circuit applica-
tions in which heat-dissipation is a major problem. Continuous
exposure to high ambient operating temperatures in enclosed elec-
tronic equipment has no significant effects on Dilecto’s electrical
and physical properties.

UNLOAD YOUR HEADACHE HERE! C-D-F, a big, reliable
source of supply, can help you get the most for your printed-circuit
money by reducing rejects, lowering fabrication costs, assuring
dependable quality every time. Send us your print or problem, and
we’ll gladly supply appropriate test samples free. See our catalog
in the Product Design File (Sweet’s) or send for the new 20-page
Dilecto catalog. Let your nearby C-D-F sales engineer (listed in
Sweet’s) help you right from the design stage!

TYPICAL PROPERTY VALUES

Copper-Clad Copper-Clad Copper-Clad Copper-Clad Copper-Clad
PHENOLIC PHENOLIC EPOXY EPOXY TEFLON*
- (Grade XXXP-26) (Grade XXXP-24) (Grade GB-116E) (Grade GB-181E) (Grade GB-116T)
BOND STRENGTH—0.0014” foil g
(Lbs. reqd. to separate 1” 5t38 5t08 8to12 81012 5t 8
| width of foil from laminate)
MAXIMUM CONTINUOUS 1T
_ OPERATING TEMP. (Deg. C.) 120 120 150 150 ALy
DIELECTRIC STRENGTH o "
_ (Maximum voltage per mil.) 800 800 700 650 700
INSULATION RESISTANCE (Megohms) )
. 9@3_ at 35°C. & 90% RH o 50,000 50,000 30,000 20,000 Over 106 megohms
" DIELECTRIC CONSTANT 108 Cycles | 420 4.20 190 195 285
| DISSIPATION FACTOR 10° Cycles | 0.026 0026 0.019 0.018 0.0006
ARC-RESISTANCE (Seconds) 10 10 60 80 180 -

[ TENSILE STRENGTH (psi.) 16,000 x 13,000

14,000 x 11,000

46,000 x 42,000 48,000 x 44,000 23,000 x 21,000

_—mXUTZA!. STRENGTH (psi.) L 21,000 x 18,000 19,000 x 16,000 60,000 x 55,000 75,000 x 65,000 13,000 x 11,000
1ZOD IMPACT STRENGTH edgewise - N R e
 (ft. Ibs. per inch of notch) 0.40 x 0.35 0.40 x 0.35 6.5x6.0 13.5x 11.5 6.0x5.0
COMPRESSIVE STRENGTH flatwise
C(psi) ) 28,000 27,000 60,000 62,000 20,000
Fine-weave, Medium-weave, Fine-weave,
BASE MATERIAL OF LAMINATE Cotton rag paper Cotton rag paper medium-weight medium-weight medium-weight
[— - B glass cloth glass cloth glass cloth
COLOR OF UNCLAD LAMINATE ~ Natural greenish Natural Brown Natural Natural ~ Natural

All these standard grades are available with
onone or both surfaces. Other metal foils and other resin

0.0014"*, 0.0028", 0.0

42" or thicker electrolytic or rolled copper foil
-and-base combinations can be supplied on special order.

*duPont Trademark

CONTINENTAL-DIAMOND FIBRE DIVI

NEWARK 16

Want more information?
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added Eviden©®
that—

This mobile 280 mm. atomic cannon has two re-
coil motions. The primary recoil absorbs the
cannon’s ‘“‘kick’’. The secondary recoil (some-
thing new in artillery) absorbs the forces created
by the primary recoil. And each recoil motion is
recorded by this special Veeder-Root Counter
designed with a plunger-action shaft . . . which
keeps the score on the cannon’s use and indicates

VEEDER-ROOT INCORPORATED
HARTFORD 2, CONNECTICUY

Want more information? Use post card on last page.

Everyone Can Count on

"o \/EEDER~

approaching need for maintenance.

This again points up the fact that “Anything
Worth Making — or Worth Doing — Is Worth
Counting.” And Veeder-Root has the experience
and resources you can count on, to give you any
counter you need . . . for any mechanical or elec-
trical application . . . in any field from Atomics
to Automation. Write:

Chicago 6, il New York 19, N. Y.
Montreal 2, Canada Dundee, Scotland
Offices and Agents in Principal Cities

® ‘"The Name that Counts”’

Greenville, S. C.
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from face to terminal block
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NEW—Repeat Accuracy within + Y4 of 1% of
full scale (30 sec. and longer ranges); + Y2 of 1% on faster
timers.

NEW—Full Vision Dial. 300degree scale assures
precise settings and fast, accurate readings. Dial and pointers
protected by transparent cover.

NEW Contacts,rated 15 amps., give positive quick-
make, quick-break operation. Contacts are of silver cadmium
oxide with ability to handle high inrush currents.

T

T

NEW Flexibility in wiring. Nine-position terminal block
offers side or rear connection, presents a variety of wiring
possibilities.

NEW Reset Shock Spring Design labora-
tory tested for more than a million operations.

NEW Friction Setting Mechanism dllows
adjustment even while timer is operating.

NEwW—Ratchet Clutch operated by powerful relay,
provides instant action, no slip.

NEW O-RIng Retainer permits quick removal of
bakelite housing, exposing entire timer mechanism,

Timer driven by high torque (30 in. oz. at 1 rp.m.) Cramer
Type 112 Synchronous Motor.

746 Ro w. CRAMER co., 7“6.

Dvs SPECIALISTS IN TIME CONTROL
BOX 3, CENTERBROOK, CONNECTICUT

I6CRS3




From

miniature relays
to

massive

radar systems. ..

Producing small, sensitive electrical “‘nerves”, or
constructing great penelrating radar “eyes” . ..
each demands advanced technology. And these
are but two of the hundreds of complex 1asks the
AMF organization performs every day.

The highly specialized yet widely diversified

facilities provide AMF with a wealth of experience
that cavers nearly every field of industry. And it
is immediately available to you.

Call upon AMF with your problem. See for
yourself why this all-around experience in answer-
ing the needs of government and industry alike

activities of some 35 engineering and production has made AMF the “can do” company.

AMF HAS EXPERIENCE YOU CAN USE!

g o V o= | ] PN

IN RESEARCH : o ’"f,‘ : } So_)=< :
DEVELOPMENT |aqmamentd4s IBALLISTICS N et 1 NN\
PRODUCTION 4©) | i MISSILE | | WEAPONS i
R e | |GROUND EGUIPMENT.S L | BATTERIES | SYSTEMS  JPne""

AMERICAN MACHINE & FOUNDRY COMPANY, Defense Products &roup, 1101 N. Royal Street, Alexandria, Virginia
Executive Offices—AMF Building » 261 Madison Avenue, New York 16, N. Y

42 Want more information? Use post card on last page.
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Versatile

Seal

Hold that pose ... Snap.

Truly a wonderful portrait of a long-lasting, beneficial association.
The versatile seal around each pin in Hermetic HS 2 and HS 6 Con-
nectors is of Vac-Tite, glass-to-metal construction. It assures superior,
leak-proof performance.

By hermetically sealing the A-N Connector pins, Hermetic can offer
as the solution to difficult instrumentation problems, these vitally
important characteristics:

e Vacuum tightness ¢ 100% moisture and pressure

(mass spectrometer proven) resistance
o Arc-resistance of glass
e High-temperature operation

o Shock and vibration proof

e Corrosion resistance e Equivalent to MIL-C-5015

The A-N Connector
with the
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Yes, it’s truly a wonderful portrait...a remarkable A-N Connector.

ELECTRONICS — November, 1955

If your needs, however, require specially designed units with par-
ticular plating requirements, varied flange styles and extra-high
pressure resistance, you will be pleased to learn of their availability.
Why not request drawings, engineering data and your copy of
“Encyclopedia Hermetica” for the complete siory.

Hermetic Seal Products Company
31 South 6th Street, Newark 7, New Jersey

California Associate: Glass-Solder Engineering, Pasadena

A ND FOREMOST I N MINIATURIZATION
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TYPICAL LABORATORY BENCH SETUP shows how simple it is to
hook up the input and load connections of the Solavolt for
testing a fluorescent ballast at several different input voltages.
It has attached input cord and plug, line on-off switch, and

three sinusoidal ac voltage outputs, all regulated within
*+1%: (1) a standard receptacle for fixed 115 volts (2) a
standard receptacle for a variable output of 0-130 volts and
(3) a pair of jacks for variable output of 0-130 volts.

+1% Regulated AC Voltage Supply
Adjustable from O to 130 Volts

When an adjustable source of regulated ac voltage
is required for the accurate performance of a variety
of electrical or electronic equipment, a Solavolt is aften
the simple, practical solution. It provides the close
regulating action of a Sola Constant Voltage Trans-
former (a static-magnetic stabilizer) with less than
3% harmonic distortion of the output voltage wave.

Two of the Solavolt’s three outputs are adjustable
from 0 to 130 volts. The third provides a fixed 115
volts. All three outputs are regulated =19, regardless
of input changes from 95 to 125 volts, and may be
used simultaneously within total maximum va rating.

SOLA

Constant Votlisge

TRANSFORMERS

Regulation is completely automatic and continuous
with response time of 1.5 cycles or less. Except for
the rotor of the autotransformer, there are no moving
parts, and no manual adjustments are required. There
are no tubes or other expendable parts.

The Solavolt is an ideal package unit, with carrying
handle, where portability and compactness is a factor.
It is particularly useful for general laboratory work,
instrument calibration, testing, general shop use, or
other similar applications. Solavolts are available
from your electronic distributor in either 250va or
500va capacities.

Write for Bulletin 7K-CVL193 for
full electrical and mechanical
specifications of the Solavolt.

SOLA ELECTRIC CO.
4633 W. 16th St., Chicago 50, 1II.

CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic-and Electrical Equipment o LIGHTING TRANSFORMERS for All Types of Fluorescent
and Mercury Vapor Lamps. ® SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 59, llinois, Blshap 2-1414 & NEW YORK 35: 103 E.
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