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ULTRA COMPACT UNITS...OUNCER UNITS |

HIGH FIDELITY....SMALL SIZE..., FROM STOCK

UTC Ultra compact audio units are small and light in weight, ideally suited to remote amplifier and . T+
similar compact equipment, High fidelity is obtainable in all individual units, the frequency response -
being == 2 DB from 30 to 20,000 cycles. : .

Y

True hum balancing coil structure combined with a high conductivity die cast outer case, effects good
inductive shielding.

i
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Type Secondary List .
No. Application Primary imped Impedance Price s
A-10 Low impedance mike, pickup, 50, 125/150, 200/250, 50 ohms $16.00

or muitiple line to grid 333, 500/600 ohms
A-11  Low impedance mike, pickup, 50, 200, 500 50,000 ohms 18.00

501
or line to 1 or 2 grids (multiple alloy shields for low hum pickup)
A12 Low impedance mike, pickup, 50, 125/150, 200/250, 80,000 ohms overall,

or multiple line to grids 333, 500/600 ohms in two sections 16.00
A-14 Dynamic microphone to one 30 ohms 50,000 ohms overall,

or two grids in_two sections 17.00
A-20 Mixing, mike, pickup, or mul- 50, 125/150, 200/250, 50, 125/150, 200/250,

tiple line to line 333, 500/600 ohms 333, 500/600 ohms 16.00

A-21  mixing, low impedance mike, 50, 200/250, 500/600 50, 200/250, 500,/600 18.00
pickup, or line to line (multiple alloy shields for low hum pickup)

A-16 Single plate to single grid 15.000»ohms 60.000 ohms. 2:1 -atio 15.00
A-17 Single plate to single grid  As above As above 17.00
8 MA unbalanced D.C.
A-18 Single plate to two grids. 15,000 ohms 80,000 ohms overal,
Split primary 2.3:1 turn ratio 16.00
A-19  Single plate to two grids 8 15,000 ohms 80.000 chms overall,
MA unbalanced D.C. 2.3:1 turn ratio 19.00 YPE CASE o
A-24 Single plate to multipie line 15,000 ohms 50, 125/150, 2007250, T A
333, 500/600 ohms 16.00 112" x 112" x 2” high
A-25 Single plate to multiple line 15,000 ohms 50, 125/150, 200/250, o
8 MA unpalanced D.C. 333, 500/600 ohms 17.00 -
A-26 Push pull low level plates to 30,000 ohms 50, 125/150. 2007250, Fe
multiple line nlate to plate 333, 500/600 ohms 16.00
A-27 Crystal microphone to mul- 100,000 ohms 50, 125/150, 200,250,
tiole line 333, 500/600 ohms 16.00 .
A-30 Audiochoke,250 henrvs @ 5MA 6000 ohms D.C..65 henrvs @ 10MA 1500 chmsD.C. 12.00
A-32 Filter choke 60 henrys @ 15 MA 2000 ohms D.C., 15 henrys @ 30 MA500 chms D.C. 10.00 s

B7C 0JNCER components represent the acme in compact quality transformers. These units, which weigh
ate ounce are fully impregnated and sealed in a drawn aluminum housing 78" diameter ... mounting
spposite terminal board. High fidelity characteristics are provided, uniform from 40 to 15,000 cycles,
except for 0-14, 0-15, and units carrying DC which are intended for voice frequencies from 150 to
4000 cyclas. Maximum level 0 DB.

Type
No.

Application Pri. Imp. Sec. Imp. Price
0-1  Mike, pickup or line to 50, 200/250 50,000 $14.00

1 grid 500/600
0-2 Mike, pickup or line to 50, 200/250 50,000 14.00

2 grids 500/600
3-3  Dynamic mike to 1 grid 7.5/30 50,000 13.00
0-4  Single plate to 1 grid 15,000 60,000 11.00
0-5 Plate to grid, D.C. in Pri. 15,000 60,000 11.00
0-6 Single plate to 2 grids 15,000 95,000 13.00
0-7 Plate to 2 grids, 15,000 95,000 13.00

D.C. in Pri.
OUNCER 0:8__ Single plate to line 15,000 50, 200/250, 500/600__14.00
: SASE 0-9_ Plate to line, D.C. in Pri. 15,000 50, 200/250, 500/600 _ 14.00
7" Dia. x 1V8” high 0-10 Push pull plates to line 30,000 chms 50, 200/250, 500/600 14.00
plate to plate

0-11  Crystal mike to line 50,000 50, 200/250. 500/600  14.00
0-12 Mixing and matching 50, 200/250 50, 200,250, 500/609 13.00
0-13 Reactor, 300 Hys.—no D.C.; 50 Hys.—3 MA. D.C., 6000 chms 10.00
0-14 50:1 mike or line to grid 200 1/, megohm 14.00
10:1 single plate to grid 15,000 1 megohm 14.00

150 VARICK sTREET » NEW YORK 13, N.Y.

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: “ARLAB"’
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Timber Structures, Inc., of Portland, Oregon, are the
largest producers of engineered timber structures in the
country. RF is used for pre-gluing scarf joints of lumber
to be laminated into very large arches, and also for gluing

when pewer

nuc"’at,'ans the firm’s “Timberib” barn rafters on a mass production

uffect processes. ..

basis. The RF presses were developed by Timber Struc-
tures, Inc., engineers.

Voltage to the four RF generators varied greatly due to
constantly changing loads throughout the plant. The seri-

you NEED | : .
ous fluctuations necessitated the repair of 5% of total

SORENSE" Ac output and scrapping of another 5% as total loss. Unsuc-

cessful attempts were made to remedy the condition

‘E'ne l’egll‘ﬂfors through the use of additional and separate service trans-

formers.

The local Sorensen representative surveyed the situation
and recommended installation of a 15KVA Sorensen
Regulator. The result — complete elimination of product
loss or damage through erratic voltage.

¥ 2 g g oo
i’ here S 1 case The installation was.madg nearly five years ago. Since
' : then — complete satisfaction! The only service required
where instu“ing a by the Sorensen Regulator during this period has been the
, ; installation of one set of new tubes.
SORENSH We know that a great many manufacturing difficulties are

caused by line fluctuations, most of which could be elim-

Ac REGULATOR inated quickly and economically by Sorensen AC Regu-

lators. Find out more about this, at no obligation. from

your Sorensen representative — write us for his address.
saves $$$ Sorensen & Co., Inc., 375 Fairfield Avenue, Stamford,

in an RF gluing Conn.

process SORE NSEN

375 FAIRFIELD AVENUE, STAMFORD, CONN.

2 Want more information? Use post card on last page. November, 1953 — ELECTRONICS
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THE D-649 187" MUFAX CHART RECORDER

All the world’s weather
on an 18" Facsimile Recejver

The D-649 18” Mufax Chart Recorder offers the most convenient method yet devised of
receiving facsimile weather maps transmitted by radio or landline. It can be used side by side
with American equipment on existing systems; alternatively, a private network can be set up by
using it in conjunction with the D-658 18” Mufax Chart Transmitter. Recording is on inexpensive
Mufax paper supplied in 100-foot rolls, enabling the recorder to operate unattended for days at
a time. The transmitred map, measuring 18" x 22", is received full size, and can be examined
while recording is still taking place. Picture quality is better than that ohtainable by any
other direct recording system, even when using the double speed facility which is exclusive to
Mufax equipment. The record, which is black on white, is instantly visible and requires no
processing. No other systermn can offer these advantages—write now for full descriptive literature.

MUIRHEAD & CO. LIMITED - BECKENHAM - KENT - ENGLAND
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1948 949 1950 1951 1952 1993
Year Previous Latest Year Previous Latest
Ago Month Month Ago Month Month
RECEIVER TV AUDIENCE
PRODUCTION (Source: NBC Research Dept.) Sept. 52 Aug. '53 Sept. ‘53
(Source: RETMA) Aug. '52 Jul. ‘53 Aug. ‘53 Sets in Use—total. 18,711,800 24,895,000 25,233,000
Television sets .. ... .. 397,769 316,289 603,760
Home sets 235,728 172,197 299,939
Clock Radios ... 108,753 87,620 169,301 BROADCAST STATIONS
Portable sets .. ...... 105,006 78,434 145,460 (Source: FCC) Sept. 52 Aug. ‘53 Sept. ‘53
Auto sets .......... 94,315 336,208 376,937 TV Stations on Air. 111 253 288
TV Stns CPs—not on air 51 270 246
TV Stns—Applications 855 521 415
AM Stations on Air. .. 2,364 2,476 2,488
RECEIVER SALES AM Stns CPs—not on air 119 117 113
(Source: RETMA) Aug. '52 Jul. '53 Aug. ‘53 AM Stns—Applications 276 177 183
Television sets, units. . 340,406 430,101 FM Stations on Air. .. 624 579 571
Radio sets {(except auto) .. .... 366,666 491,431 FM Stns CPs—not on air 18 18 21
FM Stns—Applications 10 7 5
RECEIVING TUBE SALES COMMUNICATION AUTHORIZATIONS
(Source: RETMA) Aug. ‘52 Jul. ’53 Aug. ‘53 (Source: FCC) Jul. ‘52 June ‘53 Jul. ‘53
Receiv. tubes, total units 30,141,536 26,462,069 38,600,494 Aeronautical .. .. ... 33,462 39,315 40,655
Receiving tubes, new sets 19,583,879 15,393,307 25,837,055 Marine ... ... . ... 36,068 40,357 41,473
Rec. tubes, replacement 7,463,893 9,480,208 10,460,032 Police, fire, etc. ... .. 11,274 13,631 13,869
Receiving tubes, gov't. 1,706,868 313,684 560,565 industrial ... .. . 13,968 17,378 17,951
Receiving tubes, export 1,386,896 1,274,870 1,742,842 Land Transportatnon . 5,120 5,922 6,069
Picture tubes, to mfrs. 394,605 421,248 704,495 Amateur ... ... .. 113,863 111,289 110,862
Citizens Radio .. ..... 1,697 3,829 3877
Disaster ... ..... 80 191 191
Experimental .. ... . .. 489 414 463
SEMICONDUCTOR SALES Common carrier . 985 1,214 1,222
(Source: RETMA) Aug. '52 July '53 Aug. ‘53
Germanium Diodes .. ... 742,102-r 836,334 EMPLOYMENT AND PAYROLLS
(Source: Bur. Labor Statistics)  July '52 June '53 July '53
,~———Quarterly Figures ———— Prod. workers, comm. equip. 264,700 399,300-r 391,800
y o L Av. wkly. earnings, comm. $62.96 $66.83-r $65.67
ear revious atest Av. wkly. earnings, radio $60.25 $64.80-r $63.67
INDUSTRIAL Ago Quarter Quarter Av. weekly hours, comm. 39.4 40.5 -r 39.8
TUBE SALES Av. weekly hours, radio 39.2 40.0 -r 393
(Source: NEMA) 2nd '52 1st’53 2nd '53
Vacuum (non-receiving)  $12,110,000  $11,340,000 $10,400,000 STOCK PRICE AVERAGES
Gas or vapor . $3,150,000 $3,140,000  $3,300,000 ) s y , ,
Phototubes v 480,000 $930.000 $700,000 (Sourge. Standard and Eoor s)  Sept.’52 Aug. ‘53 Sept. ‘53
Magnetrons and velocny Rad!o—TV & Electronics 304.3 280.0 265.5
modulation tubes 59,830,000  $10,070,000 “ $10,500,000 Radio Broadcasters. . .. 288.3 274.8 2631
Gaps and T/R boxes . . . $2,140,000 $2,050,000 $1,700,000 p—provisional; r—revised
E TOTALS FOR FIRST EIGHT MONTHS
FIGURES UF THE Y AR 1952 Total 1952 1953  Percent Change
Television set production 6,096,279 2,914,925 4,754,285 + 63.1
Radio set production 10,934,872 6,588,303 8,932,638 + 36.2
Television set sales 6,144,990 2,569,384 3,546,407 + 38.0
Radio set sales (except auto) 6,878,547 3,505,516 3,875,293 + 10.46
Receiving tube sales 368,519,243 211,269,893 308,222,911 + 45.8
Cathode-ray tube sales 6,120,292 2,479,539 5,276,426 +112.8
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INDUSTRY REPORT

New York City
Tests Conelrad

RECENT Civil Defense drill staged
by New York City gave the first
large-scale test of Conelrad during
daylight hours. Between 9:30 and
9:45 a.m. the big city’s radio and
television listeners and ‘lookers
had an opportunity to discover
how their habits will be changed
in the event of enemy aircraft
attack.

Television and f-m stations go
off the air after a brief explana-
tory annotncement. Radio carries
on, using 640 and 1,240 kec. Indi-
vidual stations lose their identity
by reducing power and broadcast-
ing program from a central
source. While some stations go
off the air completely, others take
turns carryving the program.

» Classified Information-—Official
evaluation has not been published,
and may not be, to show how well
the technique denied navigational
information to aireraft while fur-
nishing citizens with vital infor-
mation. Unofficial observers had
comments to make upon the effec-
tiveness of the scheme from the
listeners’ viewpoint.

One individual using a crystal
receiver in nearby New Jersey
reported that he could follow the
program from the 1,240-ke¢ chain,
but lost a part of it when he was
tuned to 640 kec. At the same
location, the program was always
good on a table-model receiver,
although there was some fading
and heterodyning.

Stations broadcasting seemed to
stay on the air from 12 to 18
seconds and, while they broadcast
in sequence, the sequence was not
always the same.

ELECTRONICS — November, 1953
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SPHERICAL FACEPLATE AND

PHOSPHOR-D0T SCREEN
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SPHERICAL APERTURE MASK
GLASS ALIGNMENT HEMISPHERE

SPHERICAL FACEPLATE shortcuts design

problems, as

CBS Ships Tricolor Tube Samples

Production of 15,000 monthly
foreseen next year; possibly
21-inch rectangular types

SAMPLES of the Columbia Broad-
casting System’s spherical-faceplate
tricolor tube for television will go
out to tv set manufacturers this
month.

Piiot plant production of the new
tube will begin in February at New-
buryport, Mass. Full-scale produc-
tion of 15,000 tubes a month is
scheduled for next fall, when much
of CBS-Hytron’s new 250,000 sq ft
Kalam:zoo, Mich. plant will be de-
voted to color-tube manufacture.
Other tubemakers may be licensed
when patents are granted.

Although the tube shown at last
month’s demonstration in Danvers,
Mass. were 15-inch round ones, the
sphevical-faceplate design permits
manufacture of larger-diameter
units no longer than current mono-
chrome models. The space-saving
rectangular shape is also feasible.

> How It Works--The tube con-
tains three electron guns, one for
each color. The screen consists of

250,000 tiny phosphor dots of each
color: red, green and blue. An aper-
ture mask perforated with 250,000
holes 0.009-inch in diameter makes
the three electron beams converge
in such a manner that each beam
hits only its corresponding phosphor
dots.

For proper color reproduction, the
phosphor-dot pattern and the aper-
ture mask must be aligned with ut-
most precision. The spherical-
shaped faceplate and aperture mask
shown in the sketch are aligned by
a unique photoengraving process in
which the mask serves as the nega-
tive. The faceplate interior is coated
with each of the color phosphors in
turn. After each coat, a photosensi-
tive emulsion is applied and exposed
by a pencil of light following the
path of one of the electron beams.
The developed emulsion binds the
dots in their proper places.

Three aperture mask v blocks clip
to glass alignment hemispheres on
the faceplate. The mask can expand
and contract freely without undue
strain. Thus heating of the mask by
beam current or during degassing
does not cause it to warp or become



INDUSTRY REPORT —Continued

FormMaAL demonstration by
NTSC on Oct. 15 gave FCC
something solid on which to
base decision . . . conducted
in New York, color telecasts
by NBC, CBS and Dubloat
were picked up on color sets
provided by Admiral, CBS-
Columbia, Crosley, Emerson,
General Electric, Hallicraft-
ers, Hazeltine, Motorola,
i Philco, RCA, Sylvania, West-
l inghouse and Zenith
several mono-chrome receiv-
ers monitored . .. the program
opened with studio program
received directly from the
NBC transmitter in N.Y.C.
then transmitted by coaxial
cable and then by microwave
relav to Washingion and back
to New York . . . next was a
pick-up of outdoor scenes
from a local museum garden
broadcast by CBS . .. program
concluded with a transmission
from the DuMont transmitter,
showing NTSC color slides.

ace

i Counterproposals to NTSC

Color TV Timetable

“NBC

color tv by three dissidents
dismissed under procedural
rule adopted by Commissign
in 1950 . . . FCC characterized
ideas as “‘merely paper sys-
tems” . . .

Jockeying for favorable posi-

tions is spurring engineers to
new heights of activity . . .
put on closed-circuit
show for Chicago from New
York Colonial studio . . . an-
nounced total color invest-
ment of $25 million to date
and proposal to spend another
$15 million to launch com-
mercial color-casting.

oce

Chromacoder camera by
CBS uses single image orthi-
con and converts sequenial
signals to NTSC-type for
compatible broadcasts
President  Frank  Stanton
claims installation savings
of $3.8 million tor 100-station
network and operating-cost
savings of $6 million a year.

materially misalignad.

The spherical faceplate allows a
wide electron-beam deflection angle
that permits development of large-
screen tubes and improves beam
convergence at the edges of the pic-
ture; electron beams and mask holes
are essentially at right angles even
at the edges of the tube.

» Cost—The “colortron” lends it-
self to mass production. The tubes
are light, relatively easy to assem-
ble and few rejects are expected.
CBS predicts that by 1955 or 1956
mass production techniques will
have reduced the price to roughly 30
percent over comparable mono-
chrome models.

» Camera—1I oilowing its showing
at the Danvers plant, the Colortron
was also featured in a New York
demonstration of several new CBS
color-television-system components.
The camera used in this demonstra-
tion employed just one orthicon
pickup tube. The unit was called as
a refinement of the field-sequential
camera, adapted for transmitting
NTSC-standard pictures.
Kstimated cost for studio equip-
ment based upon the new camera
range is from $9,690 for a network
station to $781 for a medium-market
station. A single operator reportedly
can perform all master control fune-
tions necessary to operate the
equipment satisfactorily.

D. C. McGraw Elected
McGraw-Hill President

DoNALD C. JMcGRAW 1was elected
President of the MceGraw-Hill
Publishing Company, Inc., pub-
lishers of ELECTRONICS, at a meet-
ing of the Board of Directors at
McGraw-Hill Building, 330 West
42nd  Street. He succeeds his
brother, the late Curtis W. Me-
Graw,

Donald C. McGraw

Mr. McGraw, youngest son of
the late James H. McGraw, Sr,
founder, has been associated with
the company since 1919. He has
been a director since 1935, and
vice-president since 1945. During
World War II, he was a consultant
to the Publishing and Printing
Division of the War Production
Board.

A native of Madison, N. J., Mr.
McGraw now is a resident of Sum-
mit, N. J. He is a graduate of
Lawrenceville School and attended
Princeton University. During
World War I, he served with the
U. S. Navy.

Mr. McGraw joined McGraw-
Hill in 1919 as a member of the
advertising staff of Chemical and
Metallurgical Engineering, which
has since become Chemical Engi-
neering. Two years later, he
transferred to the pressroom and
composing room. McGraw-Hill
then operated its own printing
plant in its building at 36th Street

and Tenth Avenue. In 1924, he
(Continued on page 8)
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T MISS THIS...

/ Handy New Guide to
- TR and ATR Tubes

Eay,

Voure |
from Sylvama /

c"o/
¥ Be sure to get one of these time-saving reference guides to Sylvania’s
complete line of TR and ATR Tubes.

At a glance it tells you about power rating and frequency, and shows which tubes
are band-pass and which are tunable. Color code identifies power rating
quickly and accurately. Folds to compact, wallet size.

If your Sylvania Representative can’t supply you, mail the coupon for a copy NOW!

/ T Sylvania Electric Products Inc.
l - Dept. 3E-1011, 1740 Broadway,
/4 New York 19, N. Y,
j Please send me a copy of the new handy guide to TR and
o Il ! ATR Tubes.

In Conada: Sylvanio Electric {Conoda) Ltd.

——

i Name
Jniversity Tower Bldg., St. Cotherine St., Montreal, P. Q. I
1 Street
|
LIGHTING . RADIO - ELECTRONICS - TELEVISICN | ciy Zone State
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assumed supervision of the opera-
tion of the building and of the
printshop.

Since 1933, when he was made
Secretary of the company and put
in charge of production and manu-
facturing, he has been responsible
for the handling of all contracts
for printing and binding, engrav-
ing, and paper supply for the en-
tire McGraw-Hill operation.

Mr. McGraw in 1945 was named
Vice-President for Manufacturing
and General Services, the position
he has held until now. In 1950,
he became a director of the Mec-
Graw-Hill Book Company, a Mec-
Graw-Hill subsidiary, and of the
Newton Falls Paper Mill in which
MceGraw-Hill has a half-interest.

Guided Missile
Production Lags

Army misses target date as
critics query infallibility; steer-
ing-group head quits

VELVET CURTAIN of security for
guided missiles was broken twice
last month with apparently contra-
dictory items. President Eisenhower
accepted the resignation of Chrysler
Board Chairman K. T. Keller, since
1950 director of the Defense De-
partment’s Office of Guided Mis-
siles. Keller, in leaving, recom-
mended that the agency he headed
be abolished. The reason given was
that guided missiles had now
reached such an advanced stage of
development that efforts of the
steering group were no longer
needed. No successor has been
named to the post.

» Production—On the heels of
this development came an announce-
ment by Army spokesmen that no
unit armed with Nike, the Army’s
supersonic antiaircraft rocket, is
ready to meet a surprise Russian
air attack.

Promised for this summer, the
missile characterized by Army Sec-
retary Robert T. Stevens as the best
antiaircraft weapon now available,
is now slated to guard important

8

industrial centers beginning this
fall. In tests against remotely con-
trolled B-17 bombers Nike rockets
scored at least 65 kills out of 100.

» Planning—Critics of the guided
missile program have recently
warned against lumping all our air
defense eggs in one basket. Pointing
to successful employment of elec-
tronic countermeasures against en-
emy radar during World War T1I,
particularly during the Normandy

invasion, they plug for piloted inter-
ceptors whose human pilot can over-
rule jammed or deceived electronic
guidance equipment.

To keep up with today’s high-
flying supersonic bombers, piloted
interceptors, too, need electronic
equipment in the form of airborne
radar and electronically controlled
gunsights.

Thus the electronics industry will
undoubtedly carry much of the re-
sponsibility for air defense.

)
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RUBBER DOME protects intricate antennas from weather as . . .

Arctic Radar Fence Is Readied

Results of Project Lincoln are

almost set for performance
tests by the military

EXPERIMENTAL units of a line of
radar stations 1,200 miles from the
north pole, which will give at least
six hours advance warning of an
airborne threat from that direc-
tion, are nearing completion in the
vicinity of Barter Island, Alaska.
The decision to extend the line
from Alaska to Greenland will
hinge on the performance of this
initial installation.

Known as the Distant Early
Warning Line, the apparatus,
some of it entirely new in concept,

WwWWw americanradiohistorv. com

is the result of study and develop-
ment work by Lincoln Laboratory
of MIT working closely with Bell
Telephone Laboratories of Ameri-
can Telephone & Telegraph.

» Equipment—Unlike World War
IT radar, which required constant
observation, the new equipment
automatically sounds an alarm
whenever aircraft approach, re-
ducing drastically the personnel
required for service in the Arctic.
Both the radar and radio transmit-
ters which link it with the com-
mand centers are designed to
overcome magnetic storms which
knock out conventional electronic

(Continued on page 10)
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is why Sprague
Type DFP Twist-Loks”
are the preferred

ELECTROLYTIC
CAPACITORS
|

Leading television set/makers rely on Sprague

as their major source for electrolytic capacitors.

Stabilityunder maximphm operating conditions
plus outstandingly l-o-n-g service life are the
engineering reasons for this preference.

From the business standpoint, it makes good
sense to deal with a supplier whose quality of
product is uniformly exicellent and who has the

largest production facilities in the industry.

And now a new plankt is being completed to
permit Sprague to accept an even larger portion

of your requirements.

SPRAGUE ELECTRIC COMPANY
35 Marshall St., North Adams, Massachusetts

*Trademark

in the design of equipment using

electrolytic capacitors. WORLD’S LARGEST CAPACITOR MANUFACTURER

Sprague, on request, will provide
you with complete application en-

gineering service foroptimum results
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equipment in the Arectic during
substantial parts of the year.

» Project —The system was started
last December when top Bell
officials were requested by the De-
fense Department to construct
the initial section of the DEW line
and have it functioning within a

vear. Fvery piece of the elec-
tronic equipment had to be

specially made or converted and

{ransported to the point of cons-
truetion, 2,800 sea miles away
from the loading point, all within
two summer months beginning in
July. Early during the same
period, a pilot installation was
assembled in the U. S. to test the
equipment, train personnel and to
learn the nature of the functional

roblems and solve them in ad-
vance of actual installation in the
Arctic.

Electronic Firms Eye U.S. Spending

Pending shift in Pentagon
strategy could spell more
business for the industry

JOINT CHIEFS OF STAFF review of the
entire militaryv program which went
to Defense Secretary Wilson in mid-
October called for a beefing up of
continental U.S. defenses. But the
conclusions came too late to be in-
serted in the fiscal 1955 military
appropriations requests that had
already been prepared.

As a result, the military may
push through a supplemental ap-
priation which will, for the first
time, put an open price tag on the
cost of defending the country from
direct attack. The report, however,
must be approved by the National
Security Council if it calls for any
major change in strategy.

» Spending Increase-—Prior to the
report, Wilson had estimated that
defense spending Dbeginning next
July might run $40 billion, about
$2 billion less than estimates for
this year. But if the new JCS plan
is approved, total military spending
for the first full year of such a pro-
gram, including maintenance of
forces already active, may run be-
tween $43 and $45 billion with the
bulk of tite new money going to the
electronics industry.

Depending on how fast the build
up progressed and how much was
required initially, spending might
hit close to $50 billion in fiscal
1956. As a result, electronic manu-
facturers may have at least four
more vears of top defense business
ahead.

10
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» Breakdown—Indication of how

the military spends its appropria-
tions is shown in the chart. Air
Force, with an estimated $17.5 bil-
lion in its till, is expected to be the
top spender in the present fiscal
vear which began last July, followed
by Army and Navy, in that order.
Secretary Wilson states that the
U. S. is figuring on spending about
a half billion dollars currently for
the radar early warning network.
That figure may increase as plans
are completed and the U. S. and
Canadian fences are merged.

More guided missile business for
electronic manufacturers may also
be available this fiscal year. The
military may convert National
Guard units to guided missile out-
fits equipped with the Army’s Nike
for better domestic defense. How-
ever, the plan is still tentative and
may not become a part of home
defense strategy.

Medical Sales Boost
Betatron Business

Total for one firm will reach
$10 million with installation of
units now on order

ACCEPTANCE of the betatron in med-
ical therapy to supplement high-
voltage x-ray equipment has given
another impetus to the fast-ex-
panding medical electronic busi-
ness. By earlv 1954, Allis-Chalm-
ers alone will have installed the
huge 24-million-electron-volt ma-
chines in the following seven hos-
pitals:

University of Illinois JMledical
Chicago

M. D. Anderson Hospital. Houston, Texas

Memorial Center for Cancer and Allied
Diseases, New York City

Mallinckrodt Institute of Radiology, St.
Louis, Mo.

Columbia Presbyterian
New York City

Saskatchewan Cancer
Canada

French Ministry of Public Health, Paris

Center,

Medical Center,

Clinic, Saskatoon,

Similar installations ave in vari-
ous stages of planning and con-
struction at the following medical
laboratories :

University of California Medical Center,
l.os .\Angeles
The Lincoln Laboratory, Bedford Air Base,

Massachusetts
Royal Victoria Hospital. Montreal

» New Doughnut-—Delivery of the
first permanenrtlyv-sealed electron-
beam betatron tube to New York
City’s Memorial Center installa-
tion (p 146, Oct. 1953 ELEC-
TRONICS) makes available a new
method of treating cancerous
tumors in critical areas such as
the brain. This new doughnut-
shaped ceramic tube has a thin
beryllium window that passes
electrons vet preserves the re-
quired vacuum.

» Total Sales—There are now 18
other betatrons in operation in in-
dustrial production and research
locations, with two more being in-
stalled. Chief industrial use has
been for inspection of ammunition
having casings too thick for ready
penetration by conventional indus-
trial x-ray equipment.

Total cost of the 10 medical and
20 industrial betatrons now in use

(Continued on page 14)
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AM -FM-TV manufacturers. ..for your new etched or printed

L
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Centralab

Centralab is the only source for all three new components

Faster assembly

Look at the photo at right and you'll sce what we
mean! For many years Centralab has been associated
with saving assembly time and money for manufactur-
ers as well as service technicians. These special, new
“Plug-in” Components are s/l another example of
how Centralab is moving ahead with more firsts — so
you can gain maximum benefits from new electronic
developments. To gain greafest advantages, make sure
you specify Centralab — it's the industry’s on/y source
of all three components. That mcans you can save as-

sembly time three profitable ways!

Eliminates coytly convei-
tional wz'rz'ng and soldem’ng

Note that all components are designed with short leads
for fast automatic or dip soldering. All solder tabs
meet RETMA standards in length, thickness and
mounting characteristics. You merely follow two simple
steps: (1) plug-in, and (2) solder. That's all there’s
to it! By saving extra work, new Centralab "Plug-ins”

bring extra profits wherever applied. It will pay you

to examine your designs for “Plug-in” applications.

Sketch of etched plate underside shows how
the one shot of solder-gun or dip soldering
may be used to speed production.

AUDIO DETECTOR
COUPLATE®

7 leads — eliminate 8 parts
and 9 extra connections.
Dimensions: 1¥4” x 78" x
164" thick. Terminals:
thickness — .01”, width —
047", length—7582". Tech-

[?j j |
nical data and samples

\ arailable.
PEC "'Plug-ins’" are
avatlable in any stand- \

ard Printed Electronic
Circuit — also Disc.
Tubular and Plate Ca-
pacitors offered by
Centralab.

PC-156

12 348657

DISC AND TUBULAR CAPACITORS

For by-pass, coupling, general use and T.C. require-
ments. Leads for plug-in discs are 752" long from edge
of disc . .. are .012” thick, .047" wide, 340" ctr to ctr
on large discs. They are 1§” ctr to ctr on 14" to 35"
discs. Technical duta and samples available.

TUBULARS have special length, spectal spaced wire
leads. Technical data and samples availuble.

PLATE CAPACITORS
Ceramic flat plate HI-KAP Capacitors are available in
standard units. Technical data and samples available.



chagsis...Here are 2 NEW WAYS to NEW PROFITS with

{1) Capccitars (disc, tubular or plate) (2) PEC plates (3) Controls

NEW CONTROLS

These special controls plug directly into any etched,
printed or plated chassis. Reverse-bend tabs are 1.16”
wide with a standard length of 14” from mounting sur-
face on .679” radius. Plug-in controls are available in any
standard taper and resistance value. +

This feature is
another Centralab
exclusive!

This Centralab designed SPST or
DPST switch eliminates all conven-
tional wiring in printed or etched
paths. Switch solder lugs are so made
that they, too, can he plugged directly
into the chassis. One lug is automati-
cally grounded to one control termi-
nal, taking the place of the jumper
wire which would otherwise be re-
quired. Gives you an extia plus in
climinating two extra steps !

TPlug-in
components shown
separately are
actual size.

*Trademark — Printed
Electronic Circuits

Adds still another advantage -
to etchad or printed circuit flexibility

/
¥
¥

CENTRALAB, A Division of Globe-Union inc.
914-K E. Keefe Ave., Milwauxee 1, Wisconsin

Please send technical data on NEW
Centralab Plug-in style components for:

[0 CONTROLS [J TUBULAR CAPACITORS
[0 PRINTED ELECTRONIC CIRCUIT PLATES
[ DISC CAPACITORS [] PLATE CAPACITORS

It’s only natural that Centralab, pionecr of so many electronic “firsts,”
should bring users even greater potential profits, by broadening the moncy-
saving advantages of printed or etched circuits.

You'll want @/l the facts on Centralab “plug-in” components s0 you can
properly evaluate thzir many poten-

tial savings for you. Technical infor-
mation and manupacturer’s samples n

NQME. e
are available on request. Use handy
coupon, or write for details on com- A Division of Globe-Union Inc. ATESS
ponents of your choice. In Canada, 804 ML Pleasant Rd., Toronto 12, Ont. City et

T O ey

WWW americanradiohictorvy com



INDUSTRY REPORT—Continued

or being installed will come to ap-
proximately $10,000,000. The ma-
chines sell for around $100.000
apiece, plus installation costs,
associated electronic test equip-
ment, construction of the required
heavy-wall concrete room and, for
industrial uses, cost of the heavy
overhead erane used for position-
ing the machine with respect to
the parts being inspected.

TV Manufacturers
Get Color Set Data

Technical details of its basic

color receiver are given to its
licensees by RCA

ENGINEERS representing virtuaily
all tv set manufacturers were
given full details of design an-l
performance of RCA’s basic color
tv receiver at a color tv symposium
held by the company in New York
Citv. The receiver described to
the 250 tv industry representa-
tives is the latest field-tested de-
sign from which will be evolved
the production design for color
sets.

Data on special components,
tubes, circuitry and test equip-
ment were provided along with
latest technical information on the
company’s tricolor tube. The en-
gineers were also briefed on color
broadcast station equipment prog-
ress and the color plans of other
divisions of the company.

» Production—Within six to nine
months, or sooner, after FCC ap-
proves compatible standards, RCA
plans to have its first color re-
ceiver production line in opera-
tion, according to E. C. Anderson,
vice-president of the company, who
presided at the meeting. He stated
that the company will supply
domestic receiver licensees with
complete manufacturing informa-
tion on its first color set when it
is placed in commerecial produc-
tion. This includes complete
manufacturing drawings, bill of
material, sources of supply and

14

inspection of the production setup.
Licensees would be invited to the
plant before the commercial re-
lease of RCA color sets.

» Kit—During the meeting, the
company offered to supply tv set

quantity of developmental kits,
containing  specially  designed
color set components, to enable

licensees to initiate experimental
design and production programs
for color tv sets. The kit includes
a tricolor picture tube, receiver

manufacturers with a limited tubes, transformers and coils.
TUBE LIFE IN MOBILE SERVICE
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VACUUM-TUBE reliability demonstrates well-defined pattern, as . .

Studies Probe Equipment Failures

Railroaders indict tubes as
leading failure cause; Navy
finds old tubes best

RESULTS of a 23-month study con-
ducted by Missouri-Pacific radio en-
gineers reveal that 63 percent of all
mobile equipment faults arise from
vacuum-tube failures. Four tube
types, the 6AK5, 6J6, 2E26 and
6BH6 accounted for 78 percent of
all tube failures. These types repre-
sented only 55 percent of the tubes
in use. The figures were presented
to the 30th annual session of the
American Association of Railroads
communications section.

The study involved 53 base and
936 mobile units incorporating 29,-
000 vacuum tubes. The railroad’s
activities extend over 9,600 track
miles in 11 midwestern states.

» Tube Life—On the basis of the
study, average tube lives were ex-

trapolated for the tyvpes studied.
The results are given in the bar
graph. Shortest predicted life was
for- the 6J6—20.2 months; while
theoretically the type 1635 should
last 28 years. Auto-battery type
vibrators were found to have an
average life of 21.5 months on the
basis of 840 studied. Dynamotors,
on the other hand, seemed destined
to last indefinitely.

A low failure rate was noted for
7C5 and 7TV7 loctal types while the
12AX7 had a life span three times
as long as the similar 6J6. No pre-
tested or selected tubes were em-
ploved In the equipment studied.

» Navy Test—According to the
U. S. Navy, one-third of the tubes
replaced by maintenance technicians
could be left in their sockets with-
out malfunctioning of the equip-
ment. This result, shown in the pie

(Continucd on page 16)
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UNDISTORTED FLIGHT DATA are recorded by this Davies Laboratorics

aircraft data recorder. Tubes, relays, and recorder mechanism are protected against

vibration by air-camped BARRYMOUNTS.

70% SI1ZE REDUCTION and 50%
weight reduetion, with no loss in per-
formance, is achieved in this Minneapo-
lis-Honeywell aircraft-fuei-gage power
unit. Miniaturized air-damped BARRY-
MOUNTS  helped make this saving
possibie, in protecting the reliability of
the unit from vibrations and shock.

SENSITIVE ADJUSTMENTS ARE HLLD

when instrument and control panels eare mounted on
BARRYMOUNTS. Vibration from nearby heavy ma-
chinery cannot shake equipment out of calibration
Result: insured reliability of equipment and service.

NO SHIPPING DAMAGE, plus simpli- The wide range of Barry
S A . 1 \ i N . products cnd the experience of

fied packing, is Philco’s experience with et = LR n ok
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ments, with tubes and crystals in place, are iales R Eeeniniing] Be el i

shipped all over the world without damage, ractly to ws.

thanks to this modern packaging method.

Write us for details.

wBARRY cor

707 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS
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chart, is based on a two-year study
of tubes thrown out by maintenance
men at 10 large military installa-
tions. Although a few of the good
tubes had intermittent defects, the
majority were either sound or had
merely a slightly low transconduct-
ance.

According to the Navy, many of
the tubes had just reached a condi-
tion of equilibrium and were at
their peak of reliability when re-
placed. The other-defects classifica-
tion shown on the chart refers to
tubes used in special service that
were changed for operational rea-
sons.,

Tubes discarded by military techni-
cians

» Design Changes—Pointing out
that tube testing equipment is not
adequate to determine whether a
tube is functioning well in a partie-
ular equipment, the Navy an-
nounced that a small cathode-ray
tube has been developed to be in-
stalled in equipment for checking
critical waveforms.

Another design change recom-
mended was soldering tubes per-
manently in plug-in circuits to ease
maintenance chores and avoid tube-
socket troubles.

Flexible-lead tubes were advo-
cated to permit interchange of tubes
with like electrical characteristics
but different bases or pin connec-
tions. Other design changes listed
included ceramic tubes and tubes
having a flexible shield clamped to
the bulb to ease mechanical shocks
and provide cooling fins for heat
dissipation.
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MAGNETIC DRUM tallies maii-order data fed fram keybaards, as .

Computers Aid Inventory Control

Several calculator firms aim at
business market but output is
still low

BUYERs for John Plain and Co., Chi-
cago mail-order house are now sup-
plied with up-to-the-minute inven-
tory information that formerly took
two weeks to process.

Heart of the system is a magnetic-
drum memory device that is fed
with order information from as
many as ten adding-machine tvpe
keyboards. The machina can tally
13,000 items in each of three cate-
gories. Print-out is on adding-
machine tape. Remington Rand’s
engineering research associates di-
vision believes the machine will
prove useful for keeping perpetual
inventory in a variety of business
and industrial establishments.

» Multipurpose Unit—Several doz-
en orders are reportedly on hand
for IBM’s model 650 medium-sized
drum calculator currently in pro-
duction at the company’s Endicott,
N. Y. plant. Users of the machine
will include railroads, steel mills,
public utilities, aireraft plants, uni-
versities, mail-order houses, a salt
factory and a camera manufacturer.

» Other Firms—The electronic
computer division of the Underwood

Corp. lists four machines in use and
four on order. The firm specializes
in low-cost ($80,000-250,000), gen-
eral purpose calculators for busi-
ness use. Customers include an elec-
trical manufacturer, airplane maker
and an oil company. The oil com-
pany will use its machine in connec-
tion with product distribution.

The Monrobot Corp. is concen-
trating exclusively on defense pro-
duction at the Monroe Calculating
Machine Company’s new 100,000 sq
ft plant in Morris Plains, N. J. Four
machines have been completed and
three are on order.

ARRL Warns UHF-TV

Receiver Makers

DUAL-CONVERSION uhf-tv adapters,
while providing uhf reception with
uhf receivers at low cost, may be
useless in certain areas in the
vicinity of properly-operating ama-
teur stations, according to an an-
nouncement by the American Radio
Relay League. The ARRL report
points out the possibility of trouble
from beats between uhf-tv signals
and amateur signals in the two-
meter band.

Most vulnerable are receivers
with 21.25-me i-f’s in areas serviced
bv tv stations on channels 14 to 18,

{Continucd on page 18)
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The equipment illustrated is an
integrated and highly accurate system for the
measurement of impedance and VSWR of
either balanced or unbalanced circuits. This
combination of G-R Admittance Meter,
Constant-Impedance Adjustable Line, Balun
and Unit Oscillators has found wide applica-
tion. This system is now widely used in the
design, production testing and installation of
both receiving and transmitting antennas.

Measurements are rapid. The Admittance
Meter’s scales are direct reading and inde-

COMPACT, ACCURATE, DIRECT-READING EQ\

r

be made to read directly the balanced im-
pedance of the device under measurement.
The adaptability of G-R’s uhf measuring
equipment is now further increased by a com-
plete line of unit oscillators covering the whole
VHF and UHF range. The scope of measure:-
ments is broadened by — new. -adapters from
the G-R Type 874 connector to the Type N, C,
ENC and UHF connectors —a component
mount for minimizing “lead” and stray react-
ances when measuring impedance of compo-
nents—a Mixer Rectifier —and an inexpensive

e

<1

EQUIPMENT

- v vy
hy 1Y V. 4

pendent of both frequency and calibration of Crystal-Diode Modulator. These and many
the detector. By properly setting _s e, ‘other instruments and coaxial compo-
nents are described in the G-R

the Type 874-LK Constant- ) .
Impedance Adjustable Line, /[ s " UHF Measurements Bulletin.
", Write for your copy today.

the Admittance Meter can [ &

A
. Characteristics of typical UHF televi-
sion antenna. Admittance Meter read-
ings (taken with setup shown) are
plotted directly on a normalized Smith
Chart. Impedance pattern and VSWR
are indicated over the complete range.

4
«

G-R u-h-f instruments
measuring impedance
of broadband, high-
gain UHF television an-
tenna. Stacked BO-TY
‘| UHF Antenna (Two

_ Model 114-065's) by
courtesy of American
Phenolic Corporation.

Type 1602-B Admittance Meter — 5295 . .\ . A versatile instrument for
the rapid and accurate measurement of impedance, acmittance
or VSWR over a 20 to 1500 Mcrange —direct reading between
41 and 1000 Mc. It can be used to match a load to a line, to
compare directly the impedance of one circuit or component to
that of another as well as for direct impedance measurements.
There is no sliding balance — conductance (or resistance) and
susceptance (or reactance) adjustments are independent. Ac-
curacy of both conductance and susceptance readings up to
1000 Mc is = (3% + 0.2 millimho) over the 0 to 20 millimho
range — from 20 to s millimho, accuracyis = (8 VM % + 0.2
millimho) (M is scale multiplying factor). The Admittance
Meter is supplied with an Adjustable Stub, Variable Air
Capacitor, 50-ohm Termination, two Patch cords, a

Panel Connector and a wooden storage case. yV/

GENERAL RADIO Company

275 Massachusetts Avenue, Cambridge 39, Massachusetts, U. S. A.
90 West St. NEW YORK & 920 S. Michigan Ave. CHICAQGO 5 1000 N. Seward St. LOS ANGELES 28

Type BZ)l;_L[( Constant - Impedance Adjustable
Line 336 ... A 50-ohm line
stretcher whose impedance re-
mains constant over the adjustable
22 cm range. Electrical character-
istics are excellent over the VHF
and UHF bands; VSWR is less
than 1.1 to 2000 Mec. This line
stretcher is useful for eliminating
line-length corrections, for con-
verting the Admittance Meter to a
direct reading impedance measur-
ing instrument, and for general
purpose use.

“Type 874-UB Balun —§75 ... A
coaxial transformer which
uses an artificial half-wave
line for converting from bal-
anced to unbalanced imped-
ance. Range is 50 to 1000 Mc;
the instrument is tuneable
for maximum accuracy. The
two adjustable stubs and
two air-line lengths required
to tune the Balun are avail-

able at additional cost.

Admitlance Meters ¥x Coaxial Elements ¥ Decade Capacitors
Decade Inductors ¥ Decade Resistors ¥r Distortion Meters
Frequency Melers tx Frequency Standards 1t Geiger Counters
Impedance Bridges % Modulation Mecters %t Oscillators
Variacs vc Light Meters v Megohmmeters vt Motor Controls
Noise Meters r Null Deteclors Yr Precision Capacitors
Pulse Generalors v Signal Generators fx Vibration Meters txr Stroboscopes it Wave Filters

U-H-F Mcasuring _Equ:'pme_nl % V-T Voltmeters fx Wave Analyzers % Polariscopes
wwWw-americanradiohistorvy com




INDUSTRY REPORT —Ccntinued

41 to 48 and 69 to 77. Receivers
having 41.25-me¢ i-f’s may be in-
capable of receiving channels 20 to
25, 51 to 58 and 82 and 83 in the
presence of strong two-meter sig-
nals.

» Goal—The ARRL hopes that
manufacturers of uhf converters
and receivers with dual-conversion
strips will take design steps to pre-
vent interference of the type men-

tioned and to provide for service
measures where such interference
does occur. The league’s aim is to
prevent the country’s 110,000-mem-
ber amateur fraternity from having
to” “go through another difficult
period, again not of its own making,
carrving the burden of public mis-
understanding and abuse which
arises solely because of the inade-
quacy of television receiving appa-
ratus.”

Facsimile Speeds RR Ticket Sales

Customer at branch office re-
ceives ticket by facsimile from
central sales bureau

TICKET sales at the Pennsylvania
Railrogd’s Pittsburgh passenger
station are greatly speeded up by
a facsimile network that handles
Pullman space reservations.
Customers’ orders are received at
the central ticket bureau from
branch stations by facsimile and
compared with a master file of pre-
printed tickets indicating available
space on all trains out of Pitts-
burgh. The passenger’s actual
space coupon is transmitted to him
by facsimile. Space information is
displayed in the central sales office
continuously on a 2 x 3-ft trans-
lucent screen in 1%-inch high letters.
Many firms with several men
traveling Pullman daily are con-
nected directly with the ticket-sales
network by private facsimile wire.
Heart of the system is Western
Unions Deskfax equipment.

» Other Uses—Several novel uses
for facsimile have been in the news
latelv. The Federal Reserve Bank
of New York transfers $1 billion
daily between member banks over
its private facsimile svstem. A
bank in White Plains, N. Y, recently
caught a check forger by using fax
to compare check signatures with
the depositer’s record card.

A traffic judge in Baltimore uses
fax to check an offender’s violation
record on file with the state motor
vehicle bureau before pronouncing

18

received by
facsimile are compared with pre-
printed space coupons on file at cen-
tral ticket bureau. Passenger receives

Pullman ticket orders

space coupon by return fax. Trans-
lucent screen in background shows
available Pullman space

sentence and American Express has
a fax network to circulate numbers
of stolen traveler’s checks. In all,
10,000 units are installed in 50 dif-
ferent cities. Another 7,500 units
will be installed during 1954.

Currently in the works at West-
ern Union is a 300 word-per-minute
letter facsimile unit and a special
coupon transmitter for error-free
transmission of waybills, wheel re-
ports and other vital railroad op-
erating data.

» Canadian Weather—A newly in-
stalled facsimile syvstem links sta-
tions of the Royal Canadian Air
Force for transmission of weather
maps throughout the Dominion and
and its territories.

Television Factories

Shift Work Load

SEASONAL business conditions are
continuing to shape tv receiver
production trends but Some prog-
ress has been made in leveling
outnut, as is shown in the chart.

Summer months are still the
preduction low point for the in-
dustry, with the month of July
representing the lowest point for
most years. But there has been
some shift in the heavy output
load of the last quarter to earlier
months of the year. In 1950, 55
percent of total production was
completed in the first 8 months of
the year and in 1951, for the same
period, 67 percent was produced.
Last year the lifting of the freeze
altered the trend but so far this
year, if production estimates of
6.6 million sets hold true, over
72 percent of 1953 production was
completed by the end of last Aug-
ust.

» Changes—The gradual shift of
heavy production away from the
last quarter of the vear is seen by
some manufacturers as being due
to efforts of the industry to intro-
duce new tv models in earlier sum-

TV SET PRODUCTION TRENDS
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mer months. The fact that some
manufacturers are following the
one-line-a-year policy is also hav-
ing an effect.

Despite the trend, however, few

(Continucd on page 20)
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100% Microscopic Inspection
Lowest Vibrational Noise Output
Higher Plate Voltage Ratings
Higher Bulb Temperature
Ratings...265°C.

More Uniform Low Heater Voltage
Performance

Higher Heater Cycle Life Test Voltage

Each tube meets the latest military
requirements for RELIABILITY —
based on field and production

tests for Shock, Vibration, 5000
Hour Life, Centrifugal Acceleration,
Heater Cycle Life, High
Temperature Life, Lead Fatigue.

there ‘are
cr'o more RAYTHEON SUIMINMWR
" world-wide v, %
3¢ than off oth,
or makes combj
ined

All these Raytheon Reliable Subminiature Tubes must pass microscopic inspection

— o —— i
MAX. RATINGS { TYPICAL CHARACTERISTICS
Vibration |  Bulb T | Heater | Plate | Grid Volts | Screen
Plate | = § = Amp. Mut, |
e | el Onzj\t/[:ét Teqnép. Volts Voltsl Ma. | Volts| Ma. or Rk | Volts Ma. | Factor | Cond. |
IS W — = _ - I —— : . | : =
CK5702WA |  RF Amplifier Pentode I 50 265 200 6.3 | 200 120 | 7.5 | 200 ohms | 120 |2.6 — | 5000 |
- ! — S | — L — 4 —_— 4 - ———
_ CKSTO3WR |  High Frequency Triode ll 10 | 265 215 63 | 200 120 | 94 | 220 ohms | — !f:- 255 | 5000 |
| CKS744WA | High Mu Triode 25 | 265 | 215 | 63 I 200 250 | 42 | 500 ohms | — |— | 70 | 4000 |
| CKS5783WA | Voltage Reference 1» 50 175 — | +Operating voltage approximately 86 volts between 1.5 and 3.5 ma.

i= - = ——— | B — e —= . ===

LK5784WA | RF_Mix_er Pentode 100 | 265 200 | 6.3 L 200 129 _5} -2 | 120]35 — ﬁOO
| CKS787wWA Voltage Regulator | — 220 — 1 |Operating voltage approximately 100 volts between 1 and 25 ma, |
— e ——— — — e A mE—— ——— - - —
L pK5829WA__'_ Dual Diode ) 1_ — | 220 | 360* | 63 } 150 | i | Max. |,= 5.5 ma. per plate _ —_— b
| CK6021 | Medium Mu Dual Triode | 50 165 6.3 | 300 | 100 | 65 | 150 ohms | — | — 35 5400 |
— - — — = — 4 - - —— b -+ + - —— — _i
~_ CKel11 _ Medium Mu Dual Triode _[ 50 250 165 | 63 | 300 I 100 | 85 | 220 ohms | — | — 1 20 o _5@_0_ 1
CK6112 ' High Mu Dual Triode | 25 250 165 6.3 | 300 | 100 | 0.8 | 1500 ohmis | — | — 70 | 180 |

e et —— — —1————'—— — ——————t et —t— = -
CK6152 Low Mu Triode | 25 265 250 | 63 | 200 100 {100 | 270 ohms | — | — 17.5 5100_]

i =5 3 Ty N Ry . - o TN g - —— T T W

CK6247 Low Microphonic Triode | 1.0 | 250 215 6.3 | 200 | 250 | 42 | S00 ohms | — | — 60 | 2650 3
[ *Peak inverse voltage Note: All dual section tube ratings (except heater) are for each section. l

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE
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INDUSTRY REPORT—Continuved

manufacturers have any hope that
the summer dip in production will
ever be entirely eliminated. They
point out that because summer
months are vacation months for
both consumers and tv production
workers, mid-yvear periods will
continue to be low points in both
tv production and sales.

Financial Roundup

REPORTS to shareholders by com-
panies in the electronics field con-
tinue to show increases in profits
over 1952. The following firms
issued profit statements for the
first six months of 1953:

Company 1953 Net Profit 1952
Bendix Av. (9m).. 12,618,552 10,338,784
Bulova Watech (3m) 1,769,391 1,337,279
El. Engineering

(6m) .......... 14,517 17,156
Emerson Radio

(39w) ....... . 2,538,227 1,005,359
Garrett Corp. (12m) 3,084,984 2,699,900
Indiana Steel (6m) 209,601 145,164
I-T-E Circ. Breaker

(C00) s L gl ek 1,237.255 1,332,418
Magnavox (12m) . 2,238,337 1,343,760
Olympic Radio

(6m) .......... 21,115 *36,511

Oxford Electric
)| e g 6P 57,000
Westinghouse (6m) 35,660,000
*Loss.

31,50?1333
» Securities — Clary Multiplier
offered 29,090 shares of common
stock (par $1) at 624 a share.
Net proceeds will be added to
working capital.

Raytheon stockholders approved
an increase in authorized common
stock to four million shares. The
proceeds, when it is sold, will be
used for working capital for
future requirements.

Texas Instruments merged with
Intercontinental Rubber. Stock-
holders of Intercontinental can
exchange one share of their stock
for one share of Texas Instru-
ments.

IT&T withdrew its SEC registra-
tion for a $35.8 million offering
of 20-year convertible debentures.

General Fuse, with stockholders
approval, will increase its capital
stoeck so that it can accept
an offer to combine operations
with another company with estab-
lished earnings. Proceeds of a
stock sale, if approved, will be
used for working capital and for
debts.

20

Business Is Good ForRadio-TV Dealers

Independent and chain stores
in the field are doing well but
competition is increasing

ACCORDING to the latest RETMA
survey, there are over 105,000 radio-
tv dealers in the U.S., an increase
of 9,750 in a ten-month period. At
the present rate of business, ac-
cording to the Commerce Depart-
ment, total sales of radio-tv house-
hold-appliance stores, including
chains, are seen reaching $4.2
billion this year, an increase of
$0.6 billion over 1952 sales. Over
half of this volume will be ac-
counted for by radio and tv set
sales, according to past ratios.

» Income—Basic factor account-
ing for the healthy trend in retail
trade has been a growing volume of
disposable consumer income, ac-
cording to the Department of Com-
merce. It has been large enough so
that increased radio-tv sales, as a
percentage of disposable consumer
income, have varied only slightly
from past vears. In 1951, 1952 and
in the second quarter of this vear,
such sales took 1.6 percent of dis-
posable consumer income.

All durable goods sales will take
25 percent of such income this year,
at present rates. Automotive sales
alone are taking 14 percent, an in-
crease of 1.7 percent over last vear.
Radio-tv outlets may find that their
biggest competition is coming
from the automotive field.

» Chains—Sales by radio-tv-appli-
ance chains of 11 or more stores are
up so far this yvear. At annual rates,
chain sales for the first seven
months jumped to $427 million from
$383 million last year and $392 mil-
lion in 1951. As a percentage of
total radio-tv retail outlet sales,
however, the picture does not look
far different. For the period from
January to July of this year, chain
sales accounted for 11 percent of
total retail sales in the field, an 0.6
percent increase over last year. In
1951 the percentage was 11.2 per-

SALES OF RADIO-TV RETAILERS
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cent. Chain stores in the radio-tv
field still account for a larger share
of sales than do chains in any in the
other durable goods classifications.

FCC Approves Interim
TV Station Operation

NEW WRINKLE in tv station applica-
tions bids to speed up television
service to areas where staktion ap-
plications are in contest before
FCC. Three competing applicants
for channel 12 in Shreveport, La.
formed the Interim Television
Corp. which, as its name implies,
will construct and operate a tv
station jointly while they await
the outcome of hearings.

» Setup-——The three competitors
each own equal shares of stock in
the interim corporation and have
equal director representation.
They will equally share the cost
of constructing and operating the
station. They have agreed that
the petitioner who is successful
in the hearing will purchase, at
cost, the interests of the losing
parties and will repay them for
their actual expenses in connec-
tiecn with interim operation.

» Results—Since the case was the
first of its kind to be approved
and required a waiver of the rules,
FCC has retained the right to
cancel the authorization at any
time. The Commission also ruled

(Continued on page 22)
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that, in no event, will it extend
the interim authorization beyond
10 days after the date a regular
construction permit for channel
12 has been granted.

Armstrong Shows
Binaural Multiplex

LATEST version of multichannel
broadcasting first introduced in
1934 was recently demonstrated by
Edwin H. Armstrong and John
Bose at ‘Columbia University. The
new system, which has been under-
going secret field trials for several
vears, has the advantage of being
compatible with existing f-m broad-
casting techniques. " Listeners will
still be able to receive regular pro-
grams on existing receivers. Only
those who wish to receive the side
channel will require new receivers.

» Binaural Reception—Presently,
radio station WQXR in New York
is broadcasting all its live programs
binaurally using both its a-m and
its f-m transmitters for the two
pickups. If Armstrong’s multiplex
were used, quality would be im-
proved for those interested enough
to purchase a new binaural f-m re-
ceiver,

During a part of the broadecast
day, such a station could transmit a
sponsored popular program, such as
a ball game, on the side channel
while a musical program is in pro-
gress on the main channel.

It would be easy, according to
Major Armstrong, to substitute a
communications channel (which
uses a narrow band) for the addi-
tional broadcast channel. In fact,
two communications channels
might be squeezed in for taxi, police
or other base station service.

» Mobile Radio—In conversations
with an NARTB committee recent-
ly, Commissioner Sterling referred
to the possibility of increasing f-m
revenues by adding a multiplexed
subscription-music channel. But
his real shocker was the sugges-
tion that f-m broadcasters supply
the function of a base station for
mobile communications systems.
This would free the assigned base-
station frequency for mobile use.
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RECEIVING TUBE INVENTORIES RISE
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Receiving Tube Stocks Are Up

INDICATION of the state of business
in the electronics industry as a
whole is seen in the receiving tube
inventories of leading tube manu-
facturers.

As shown in the chart, receiving
tube inventories at the end of each
month for the past year have
steadily risen. Compared to July of
1952, inventories in July of this
year were 20 million units higher.
During the period, however, re-
ceiving tube sales rose nearly 50
percent.

» Tyvpes—Bulk of the receiving
tubes on tube manufacturers
shelves in July were of the type
used in radio and tv receivers. In

July, out of a 97.5 million tube
total, 89.3 million tubes were of this
type, enough to fully equip over 3
million tv receivers. The remaining
8.3 million were allied receiving
tvpes used in other commercial
equipment,.

» In Sets—Radio-tv receiver manu-
facturers also carry substantial
tube inventories. Dollar value of
receiving tube inventories in set
manufacturers warehouses stood
at $15,092,339 in April of this year,
a slight increase over the $15,-
014,298 value computed for March.
Tubes on hand are esfimated to
be enough to take care of two
months of tv set production.

New Agency to Aid Business

Electronic manufacturers to be
represented by two of 25 indus-
try divisions

PROMOTION of business stability and
growth are the dual aims of the De-
partment of Commerce’s newly
established Business and Defense
Services Administration.

The agency is intended to foster
government - industry cooperation
through the exchange of informa-
tion, ideas and services. It takes
over some of the defense and mo-
bilization functions of the now de-
funct National Production Board.

» Three Heads—The BDSA will
comprise three offices: the Office of

Technical Services, a clearing house
for technological information, the
Office of Small Business, providing
liaison with the Small Business Ad-
ministration and the Office of Dis-
tribution that will be concerned
largely with the wholesule, retail
and marketing trades.

» Divisions — Industry advisory
councils made up of representatives
from government and private in-
dustry will be named for the
twenty-five industry  divisions
within the agency. There will be
additional product divisions within
the industry divisions.

The electronics industry will be

(Continued on page 24)
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uses same catenary diaphragm and tubular strain gage as NORWOOD

CONTROLS' highly successful EP model. Immune to external vibration; mounts
flush with negligib e change in volume of pressure chamber; extremely high frequency
response, flat to 10,000 cps, resonant frequency above 15,000 cps.

Proven Design — new, high temperalure pressure pickup

() 0O I:

Withstands ultra-high temperatures — designed for use in rocket and jet engines, high
temperature ctemical reactions, etc. Efficient water-cooling system enables diaphragm
to withstand jas temperatures above 5000°F. Heat transfer rate 11 BTU/sq. in./sec.
with 85°F temperature rise of cooling water.

Corrosion resistant — All exposed paris of stainless steel, can safely be exposed to
highly oxidizing conditions.

Full Scale Pressures — 500 and 1000 psi ranges down to 0 absolute with 1% of full

scale cccuracy and excellent temperature compensation. (Other ranges available
on special order.)

A word about NORWOOD CONTROLS — This name stands for an expanding line
of commercial instruments for the measurement of pressure, flow, temperature and weight.
It represents a fresh concept of creative engineering which, combined with New England
manufacturing skill, is establishing new frontiers in the field of instrumentation.

CONTROL ENGINEERING CORPORATION
544 Providence Highway, Norwood, Massachusetts

CON OLS Norwood Controls representatives are located in principal cities.

Complete technical information will be supplied upon request.
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represented in two divisions: com-
munications equipment and elec-
tronics.

Donald Parris, former chief of
NPA’s electronics division, is act-
ing director of the new electronics
division. He is assisted now by a
staff of six, including William Du-
lin, Edward Glacy and Charles Fess,
all from NPA.

The electronics division will con-
tinue to review and make recom-
mendations to the Office of Defense
Mobilization on expansion goals, tax
amortization and domestic loan ap-
plications. It will make recommen-
dations on stockpiling or disposal of
stockpiled strategic materials. It
will collect, analvze and disseminate
information on business activity as
it affects the industry and will be
the point of contact for the elec-
tronics industry in foreign trade.

Crystal Sets Are
Still Selling

ONLY a handful of companies in the
U. S. specialize in crystal-set manu-
facture, but the market for such
sets is still active and sales so far
this year have increased over last
vear for the same period.

One manufacturen in the field
estimates that a total of 150,000
sets were sold in 1952, The handful
of companies accounted for a retail
sales volume of approximately a
half-million dollars. Prices range
from $1.15 to $5.00 each. Over the
past 30 years, about 8 million
crystal sets have been sold.

» Markets — Manufacturers  find
their biggest sales in schools, hos-
pitals and the youth market. Hos-
pitals use crystal sets because
head-phone operation prevents dis-
turbance to other patients and be-
cause power is not needed. In the
youth market, as in schools, many
organizations find the sets an ideal
and inexpensive way of keeping
members interested. Other impor-
tant markets are premium houses
and nonelectrified areas.

Galena and catwhisker sets are
still popular but two companies now
supply germanium diodes in five-
dollar models.
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Britain’s Electronics Industry Changes

PRODUCT structure of the radio and
electronics industry in the United
Kingdom has undergone a marked
change since 1935, according to the
London Times Review Of Industry.
Companies and their products are
far different now from prewar
days.

» Past—England’s 1935 Census of
Production shows that only six
percent of the total radio equip-
ment produced that year could be
classified as industrial, as opposed
to domestic. Domestic radio and
sound reproduction apparatus ac-
counted for the remaining 93 per-
cent. Nearly 100 radio firms em-
ploying over 35,000 people turned
out equipment valued at $49.5
million. At that time, 80 percent
of the output came from the 20
largest firms and almost 90 percent
of total output was from com-
panies in the greater London area.

» Present—Composition of Brit-
ain’s electronic products output
in 1952 shows that of an estimated
total sales volume of $343 million,
domestic radio accounted for only
25 percent, television took 30 per-
cent and industrial apparatus,
mainly defense items, 45 percent.
About 125,000 people are now
emploved by the industry and out-
put is concentrated in the hands of
a few large firms, Due to move-
ment to suburbs, firms in the
London area now account for
about 65 percent of total sales.

» Radio-tv—The Financial Times,
reporting on the radio and tele-
vision segments of the industry,
charts the total production and
export figures shown in the
graphs.

The trend in radio set produc-
tion has been down, with 1952
output lower than any vear since
before 1935. Television produc-
tion has been on an upswing with
an estimated demand for a million
sets a year for the next five years.

A breakdown of the export fig-
ures for 1952 shows sales of about
$21.8 million in components, $22.4
million in transmitters, $14.1 mil-
lion in receivers and $10 million
in tubes. Two-third to a half of
these exports went to countries in
the British Commonwealth and
about a third went to Europe.

FCC Gets New
Member

PRESIDENT EISENHOWER has ap-
pointed Robert E. Lee as a member
of the Federal Communications
Commission for a seven-year term
subject to Senate confirmation. He
succeeds Paul A. Walker, whose
term expired last June, and brings
Commission membership to its full
complement.

Commissioner Lee was formerly
director of surveys and investiga-

(Continued on page 26)

November, 1953 — ELECTRONICS



ENCIES yi
vES AT Vll\OUS FREQV!
= = a GEIA‘AG Th
ronaic® B9 /
PR
©8.210007
o =0
e
—gzc
wo e
= |
-]
-3
]
3
k]
b3
.
) 1/
XA
/
A A
L
.

-
_____.-—-——'-— e
=~ .
3 E
3 =
i L
: 5
'-. 4
A2 i
y
£
i Gy e
" | U
e |
—
—————— " totmereay, Y ' 1
- - ————
o -~ S ‘___ar\
l T RESISTIVITY VS YEMPERATU
' OHMS /CM CUBE
H CERAMAG T2
: = LsEcTionaL ARLA . @A SOCE
l Q 7 crosy u‘ Lot
; £ i
rnow woil
¢ "yr nue LT WO, 33000
SER I:DI:Y;C:'CU TEMIERATURCY
i
| ¢
.
.
X
]
ot
5
3
Ll
-
e
i
e
.
4
3
B

JREPRRE
|

vy YT “ato0
%2 Temegeatuat (T

ELECTRONICS — November, 1953

SR
TR
. -~ €ancy :a'..oa

o

D;ﬁe—ch'on Yoke Cores Width Control Cores

Want more information? Use post card on last page.

www-americanradichistery com

2 _"."r
::.-_‘_—’fjul \ |
-
et 1
e T+
¥ [1/]

,SO

. E' iy Ly
'u.,,,‘.: 7 UThsivy
o

s 24

" .
|+ ¢ seasTIob
ot |

WYSTERESIS ooP

Pl | W50
CERAMAG TA
o tomotofees
e 3000 B3
4 5 1021003",
Tu, o0 E34
000 oscurosnsrm 490
'::;w‘"' comein 87
00—
00é "
are ove
L any
e
Loss ——

... and many special types

25



INDUSTRY REPORT— Continued

tions for the House Committee on
Appropriations where he has served
since 1946. He entered Federal
service in 1938 as a special agent
for the FBI and in 1941 was made
administrative assistant to J.
Edgar Hoover. He was assigned to
build the FBI staff for new re-
sponsibilities under the threat of
war. Later he was made chief clerk
of the FBI and was in charge of
all fiscal matters.

SMPTE Convention
Stresses Electronics

INCREASING influence of electronics
on the motion picture industry was
pointed up at the recent convention
of the Societv Of Motion Picture
and Television Engineers in New
York City.

[t was stated that technologicai
improvements and changes in mo-
tion pictures and tv which may add
up to half a billion dollars or more
were on the agenda of the meeting.
About 40 or 50 percent of this cost
figure applies to new techniques
such as 3-D and stereophonic
sound apparatus for motion pie:
tures. The rest applied to color tv,
theater tv, subscription tv and a
few other new communications de-
velopments, One estimate pute
sales of stereophonic sound equip-
ment for theaters at $15 million
for 1954.

» Theater TV—Although the mat-
ter of theater tv network fucilities
has already been handled by the
FCC, the subject was widely dis-
cussed at the convention. In a paper,
the members were told that if thea-
ter tv was to have simultaneous
presentation and spontaneity it
would require networks similar to
those now furnished tv broadcast-
ers.

» Technical—Other subjects dis-
cussed at the convention ranged
from a new tv film scanner which iz
said to offer better reproduction of
both black-and-white and color mo-
tion pictures on home tv sets to the
latest information on 4-track mag-
netie stripping production. Because
of the great interest in sterephonic
sound, a special all-day session was
added to the convention schedule.
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Oct. 26-28: Radio Fall Meet-
ing, RETMA, RTMA of Can-
ada and IRE, King Edward
Hotel, Toronto, Ontario,
Canada.

Ocr. 30-31: Third Meeting Of
The Industrial Council, Rens-
selaer Polytechnic Institute,

Troy, N. Y.
Nov. 2-6: AIEE Fall General
Meeting, Hotel Muehlebach,

Kansas City, Mo.
Nov. 9-12: National Electrical

Manufacturers  Association,
Haddon Hall Hotel, Atlantic
City, N, J.

Nov. 9-12: Conference on Radio
Meteorology, Austin, Texas.
Nov. 12-13: IRE Fourth An-
nual Meeting of Professional
Group On Vehicular Com-
munications, Hotel Somerset,

Boston, Mass.

Nov. 18-14: Annual Electronics
Conference, Hotel President,
Kansas City, Missouri.

Nov. 19-20: Sixth Annual Con-
ference On Electronic Instru-
mentation And Nucleonics
In Medicine, IRE, AIEE and
ISA joint sponsorship, Hotel
New Yorker, New York, N. Y.

Dec. 1-2: Frequency Response
Symposium, ASME, Hotel
Statler, New York, N. Y.

Dec. 8-10: Joint AIEE-IRE-
ACM Computer Conference
and Exhibition, Statler Hotel.
Washington, D. C.

DEc. 14-16: Second Annual
Wire And Cable Symposium,
sponsored by Signal Ccrps
Labs and the wire and cable
industry, Berkeley Carteret
Hotel, Asbury Park, N. J.

JAN. 18-22, 1954: Winter bMeet-
ing of AIEE, Hotel Statler,
New York, N. Y.

JAN. 26, 27,1954: ATIEE Scintil-
lation Counters Conference,
Washington, D. C.

JAN., 1954: Conference on Radio
Astronomy, Carnegie Insti-

MEETINGS

tute of Washington, Cali-
fornia Institute of Technology
and National Science Founda-
tion, Washington, D. C.

FEB. 4-6, 1954: Sixth Annual
IRE Conference And Elec-
tronics Show, Hotel Tulsa,
Tulsa, Oklahoma. .

FeB. 11-12, 1954: Joint IRE,
AIEE, ACM West Coast Com-
puter Conference, Ambassa-
dor Hotel, Los Angeles, Calif.

Mar. 22-25: IRE National Con-
vention, Waldorf-Astoria Ho-
tel and Kingsbridge Armory.
New York, N. Y.

APRIL 22-23, 1954: AIEE Con-
ference On Feedback Control,
Claridge Hotel, Atlantic City,
N. J.

APRIL 24, 1954: Eighth Annual
Spring Technical Conference,
Cincinnati IRE, Cincinnati,
Ohio.

APRIL 27-29: AIEE Electronic
Components Conference,
Washington, D.C.

MAy 5-7, 1954: Third Inter-
national Aviation Trade
Show, 71st. Regiment Arm-
ory, New York, N. Y.

May 24-26, 1954: AIEE Con-
ference On  Telemetering,
Morrison Hotel, Chicago, Ill.

JuLy 6-9, 1954: International
Conference On FElectron Mi-
croscopy, Joint Commission on
Electron Microscopy of Inter-
national Council of Scientific
Unions, London, England.

SEPT. 13-24, 1954: First Inter-
national Instrument Congress
And Exposition, Commercial
Museum and Convention Hall,
Philadelphia, Pa.

SEPT. 1954 : International Scien-
tific Radio Union, Amsterdam,
Netherlands.

SEpT. 30-Oct 2, 1954: Second
Annual International Sight
and Sound Exposition, Palmer
House Hotel, Chicago, Il

Industry Shorts

» Figures for the National Elec-
tronics Conference show that 6,880
visitors, 1,500 more than last year,
attended exhibits of 114 manufac-
turers and listened to 98 technical
papers.

» Telecommunications Planning
Committee has been reestablished
by the U. S. to provide immediate
attention for telecommunications
matters necessary to national de-
fense.

» Nippon Television Network’s
first tv station JOAX-TV, took to
the air on August 28 in Tokyo.

» Work will begin shortly on the
construction of a $1 million Cen-
tral Electronics Engineering Re-
search Institute in Pilani, Central
India, that will undertake re-
search and development work in
all aspects of electronies.

» Television broadcasting has not
vet been approved in Australia by
the government but nearly 120
preliminary tv station license ap-
plications have been made.

P> Hi-Fi sales may reach between
$200 and $300 million in 1954, ac-
cording to RCA Vietor.
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=~ Now-
Moldite Dependability

FERRICORES

¥4 =

MOLDED COIL FORMS

Moldite’s famed precision production facilities
are now devoted to 3 major types of electronic components
—to give the industry a superlative core or coil form
for every electronic application.

Through years of continued engineering and rescarch

Moldite has produced cores of guaranteed dependability, MAGNETIC IRON CORES
economy, quality and uniformity. Qur customers’
smooth running production lines tell the story best. FERRITE CORES
Specify a Moldite core specially designed MOLDED COIL FORMS
and precision made for you, (iron and phenolic)
with absolute uniformity from first to last. MAGNETIC IRON CORES

FILTER CORES
THREADED CORES
SLEEVE CORES
CUP CORES

... Send for our new »
Catalog No. 110 —
THE MOST COMPLETE
N \ LINE OF CORES
c©o MPA \“
oot WX :““fm\m y., IN THE INDUSTRY!
QRS * - W

aouptd O F =
A =

Samples promptly submitted upon request
for design, pre-production, and test purposes

NATIONAL

Robert T. Murray  Jerry Golten Co.  Martin P. Andrews  Parlmuth-Coleman & Assoc.  Jose Luis Ponte

614 Central Ave. 2750W.NorthAve. Mot Road 1335 South Flower Cardoba 1472 COMPANY
East Orange, N.J.  Chicago 22, lll.  Fayetteville, N. Y. Los Angeles, Cal Buenos Aires 1410 CHESTNUT AVE., HILLSIDE 5, N. J.
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Precisian, high-3peed wincing
equipment for IRC elements

ONLY IRC WINDING SKILL OFFERS

if you seek savings in componen: costs,
IR™’s winding skill may serve your need.
IRC’s mastery of winding wire slements

BASIC dztes back more than 25 years. Today,
TECHNIQUE

it provides a wide variety of unique urits
that offer realistic possibilities for

savings. Cost-conscious IRC eng.neers

‘Wire element is uniformly and .

tightly wound on an Insulated will glady analyze your ~equirenents.
core. Axial leads or other termira-

tions are secured o element Dy

sutomatic machin2ry. tnsulatzd

housing may bz us2d or omitted.




14c savings per car

Type AW Wire Wound resistors save
automobile manufacturers an average
of 14c per car. For quantity require-
ments, these low-ccst windings can be
made specially to suit individual de-
signs. This adaptezbility has proved
profitable to numerous appliance
manufacturers.

low cost~low wattage

Type BW insulated wire wounds offer
excellent stability in low ranges—at
low prices. Leading instrument manu-
facturers attest tc their superiority.
14,1 and 2 watt sizes are equivalent
to Jan types RU-3, RU-4 and RU-6.

50% savings

IRC Insulated Chckes offer savings up
to 50% over ordinery types. Available
in two sizes, they are fully protected
against humidity, abrasion, assembly
damage and danger of shorting to
chassis. A favorite source of savings for
TV and radio set manufacturers.

THESE SAVINGS

= =

e e e s S

L

_ Boron& Deposited Carbon Precis-.
tors » Power Resistors « Voltmeter

Wounds ¢ Insufated Compaosition
Reslstors + Volume Controls «

o aPrecision\MreWounds-yltjra:H“F

©+ oand Hi-Voltage Resistors » Low

© Vaiue Capacitors ¢ Selenium

© ‘Rectifiers < Insulated Chokes o

. Hermetic Sealing Terminals o
' ’

A &3@;8;

et R

e

Muitipliers « Low Wattage Wire

e

B

_~"inexpensive solution

4-watt Insulated Power Wire Wounds
with axial leads can save several cents
over conventionzl power resistors.
Inorganic core ard high-temperature
plastic housing allow safe operation
up to 165° C. Widely used in toys,
juke boxes and amusement devices.

e

i

i
e

specifications

MIL-R-93A
AMENDMENT 1

Government specifications for pre-
cision wire wound resistors have
been revised. MIL-R-93A Amend-
ment 1 is the new rigid standard.

IRC PRECISION
WIRE WOUNDS

meet and beat these new specifica-
tions. They are equivalent to Mil
types RB-15 through 19.

MAXIMUM STABILITY

Temperature cycling even beyond
‘Mil requirements has only negligi-
ble effect. Send for new techni-
cal bulletin.

INTERNATIONAL RESISTANCE CO.
403 N. Broad St., Philadelphia 8, Pa.

In Canada: Internationa! Resistance Co., Ltd.,
Toronto, Licensee

Send me technical data on: [J Precision Wire
Wounds; [ Insulated Chokes; (1 BW Resistors;
] 4-Watt Power Resistors

Name

Title

Company

Address

City State.



In selecting Tapping
Screws.it is extremely
important to understand
the proper application for
each type. The type you
require will vary with: 1. kind
of material; 2. thickness of ma-
terial; 3. the method used for mak-
ing the hole.*

Lamson Tapping Screws are precision
made to insure maximum holding even
in thin material, fully hardened to
permit the thread crests to form cleaa
threads without stripping hole. They
are available in a wide range of head
and point combinations. A “special”
Tapping Screw to many . .. isa"stock”
item at Lamson.

*This information is available in tabular form for
easy reference, Write for as many copies as you need.

TYPES OF TAPPI

AN D &=

TRUSS

VAILABL
) OR PHILLIPS HEAD: RE

POINTS AND THREADS

2

TYPE “A”’

=

TYPE B

=

TYPE ucll

COARSE
OR FINE
THREAD

Spaced thread with gimlet
‘ n light sheet

int. Use i
poin ated

metal, resin impregnaie’
plywood, asbestos compost*

tions etc.

Spaced thread with piich.es
finer than type A" but with
same general uses. Blunt
point for better appearance.
Point requires less,space.

Thread similar to machine

screw threads. Used where
a machine thread is prefer-
able. .

May be used with mochine
nut for extra sireng.ih.
Requires higher dri\:'m“g
torques than “AM or "B

FLAT

NG SCREWS

oy &7 D

HEX
> e (recessed}

SLOTTED CLUTCH
g C'ESSES

METAL

Sharp
(for easy
starting)

- .130/.125

018"
To’
%'

A54° |.147/133
To

a77"

onlyto #10
heet steel

| W s

*These specs: 0P?|Y
tapping screw. In

The LAMSON & SESSIONS Co.

1971 West 85th St. @ Cleveland 2, Ohio
Plants at Cleveland and Kent, Ohio » Birmingham ¢ Chicago

FOR PROMPT DELIVERY AND HELPFUL SERVICE,
ORDER FROM YOUR LAMSON DISTRIBUTOR

—

3 O

)
PLUG NUTS PIPE PLUGS “1035” PLACE BOLTS LOCK NUTS “BENT BOLTS”
Ideal for blind Forged steel, SET SCREW3S With ‘’Built-in"’ Economical, Including U
or hard-to-reach heat-treated. ¢ N spring action vibration proof. bolts, eye bolts,
places. hupdpomd ypeé for positive Can be used hook bolts, etc.
:;oi?r‘:afe:‘" locking. repeatedly.
30 Want more information? Use post card on last page.

Clutch and

MACHINE
SCREWS

SEMS

Pre-assembled
lockwashers on
tapping and
Phillipsrecessed | machine screws.

head screws,
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L. G, Young, Bell Telephone Laboratories, Inc., inspects Eimac tubes in LD-T2 transmitter.

Western Electric multi-channel, single side band
Transmitters use Eimac tubes in final RF stages

LD-T2 transmitters designed by Bell Telephone Lab-
oratories, for overseas multi-channel communica-
tions, are another example of Bell System equip-
ment that meets severe performance requirements.
Manufactured by Westem Electric, type LD-T2
single sideband suppressed carrier transmitters
operating between 4 and 28 mc., handle numerous
channels simultaneously with outstanding depend-
ability and performance. Naturally, electron power
vacuum tubes in the LD-T2 must meet exacting
specifications.

For information about Eimac elec-
tron power tubes write our appli-
cation engineering department.

Eimag 4E27A radial-beam power pentodes, 4-400A
radiel-beam power tetrodes and 3X2500F3 power
triodes fill sockets in the final three stages cf the
RF sections in Western Electric LD-T2 transmitters.

Final Three RF Stages

2 EIMAC 2 EIMAC EIMAC
4E27 A’s 4-400A's 3X2500F3

EITEL-McCULLOUGH, INC.

-

San Bruno, California

ELECTRONICS — November, 1953 Want more information? Use post card on iast page: 31
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Put your prod
to shake-test

with 10,000

orce

MB produces the largest exciter ever built

to meet heavy duty vibration test specifications

YHERE'S nothing like a good shaking to test out
'I structural designs, electronic equipment, instru-
ments or complete assemblies for faults or flaws.
In fact, for many produects put to military use, such
tests are specified. However, since all products en-
counter some vibration or shock in service, many
engineering departments use an MB Exciter to test
all designs. By so doing, the “bugs” are discovered
in the test laboratory instead of out in the field, at
cost of good will.

Largest in the line of MB electromagnetic shak-
ers, the Model C-100 shown delivers at least 5 tons
continuous force. Its performance permits heavy
duty vibration testing to MIL-E-5272 and other
specifications. It incorporates a number of unusual
design features for easy, quick, convenient opera-

Valuablie bulletins for test engineers
Calibrating vibration pickups to 2000
cps is comprehensively covered in MB
Bulletin No. C-11-1. Bulletin No. 1-VE-1
describes vibration exciters and detaiis
their specifications. Write today.

FOR PRODUCTS TO

Want more information? Use post card on last page.

THE

INDUCE VIBRATION...TO MEASURE

tion—including interlocking controls for complete

safety and provisions for cycling tests.

HOW TO HANDLE LARGE MASSES

MB can show you a setup of vibration exciter and
resonating beam that multiplies the capacity of versatile
MB Exciters many fold.
Shaker being used in this
fatigue strength test of air-
craft engine mounts is the
model S-3 rated at 200 lbs.
Others available down to 10
lbs. force output.

Vibration is MB’s specialty.
You're invited to draw on the
henefits of this specialization
—and get highly qualified
products for testing and con-
trol, and technical help on
your problem.

e T T N TN e e

MANUFACTURING COMPANY, INC.
1060 State Street, New Haven 11, Conn.

IT...TO ISOLATE

IT
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ees First to transmit

the human voice electrically

Alexander Graham Bell
1847-1922

B=ll, be:t known for his invention of the
telephone, was also a teacher of deaf-mutes
end a self-taught physicist. He first
transmitted spoken words on March 10,
1376, to his assistant, Thomas A. Watson.
Bell subsequently interested himself in
‘photophone,” the transmission of sound
by light, and in aviation—but was principalty
dz:dicated to humanitarian works on behalf of
the deaf. He was honored by membership n
many learned societies, and was a
Regent of the Smithsonian Institution.

From an original drowing made for Ohmite

I MANIRITHEE

«eoFirst in resistors—today

For the resistors preferred by industry everywhere, look no
further than Ohmite! Dependability and long, trouble-free life
have made Ohmite resistors the favorite in thezir field. Moreover.
they are available in an unusually wide range of sizes and types—
which means you can select a resistor precisely sunited to your needs.
Don’t just specify resistors . . . specify Ohmite!

Be Bight with OHMITE
RHEOSTATS « RESISTORS » TAP SWITCHES



RHEOSTATS

All - cerannic and metal, close
control rheostats for unsur-
passed dependability and
smoothness of operation. Ten
stock sizes, 25 to 1,000 watts.

TAP SWITCHES

Five compact models, 10 to
100 amperes, AC,uptol2taps.
All-ceramic and metal con-
struction. Silver-te-silver con-
tacts, with self-cleaning rotor.

RESISTORS

A wide range of dependable,
fixed, adjustable, tapped, and
non - inductive, power wire-
wound resistors. Also a wide
range of precision resistors.

R. F. CHOKES

Single layer R.F.plate chokes
and power line chokes, on
stealite or plastic cores. Pro-
tected by a special moisture-
resistant coating.




DUAL BEGULATED
POWER SUPPLY
TYPE STt

e B 2

3
-

PPl _asensn,

3 Shi) n,-run,ru‘r
PARK—G-E

HEADQUARTERS

ELECTRONIC

Need a DUAL Regulated Power Supply

Get the G-E ST-9A with twin outputs and featuring . . .
ELECTRONIC OVERLOAD PROTECTION plus BUILT-IN MODULATOR

FOR

")

No power supply on the market today can match
this new G-E unit for general laboratory pur-
poses. Routine bench casualties are no problem for
the ST-9A: the instruments cannot be harmed by
short circuits on the regulated outputs. And—with
the buiit-in modulator you can now observe hum and
noise tolerances by actually duplicating them on the
equipment. This saves you time by establishing final
power supply design specifications quickly.

-2
G-E POWER supPPLY YPD

2 10 am-
‘(‘;l?z)gemgill':)i:;peres. AC Output: 6.3 volts

t.
o than 1% of ou

ulation: Less t! .
peres uﬂl’eg“lated' Reg to maximum current

with increasing frequency-

ximum.
105-125 volts, 50/60 cycle, 350 watts ma:

’é
- e

GEN

A
3y, YEARS OF ELECTRICAL L"l}

ST e *A%gnocnns £ e |
D

Ve
ELECTRONICS — November, 1953

General Electric Company, Section 4113
Electronics Park, Syracuse, N. Y

Please send me a copy of your G-E POWER SUPPLY
CATALOG (ECB-6A).

TYPE ST-9A ELECTRICAL SPECIFICATIONS

OUTPUT VOLTAGES
#1 Regulated —Continuously variable, 0-500 volts,
maximum current 100 ma
#2 Regulated—Same as #1
Parallel /1 and 72 —Continvously variable, 0-500
volts, maximum current 150 ma
Unregulated —Approximately 650 volts no load, maxi-
mum current 200 ma
—75 Volts—VR tube regulation, 0-2 ma
-+1:50 Volts—VR tube regulation, 0-4 ma
Filament Supply —6.3 volts a-c at 10 amps
REGULATION
Better than 2% -+ Va.volt
RIPPLE AND NOISE
Less than 3.5 mv (10 mv peak-to-peak) on all regulated

. . DC outputs
applications. L
many laboratory aPP ative INSTRUMENTS
I\i,xieuemolf:t);ut‘ 250-450 volts, (pgsg“:::(ngitputi Milliameter 0-300 ma d-c; voltmeter 0-500 volts d-c;
oltage : e u

voltage and current can be metered at #1 and #2 Regu-
lated and Unregulated outputs; total current drawn from

all outputs can be metered and it should not exceed
200 ma

from minimum tput Impe-
put voltage than 5 mv peak t0 peak. Ou %ecreases OVERLOAD PROTECTION = ) ]
Ripple: Less th ly 2 ohms at 30 cycles, d ! 3 amp fuse in the a-c line; ¥ amp fuse in the d-c line;
dance: Approximatety Power Requirements: overload of any degree on the regulated outputs will

harm neither the supply itself nor the instruments.

ERAL @B ELECTRIC

Want more information? Use post card on last page.
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“the heart of a good television
receiver’

DX RADIO PRODUCTS
COMPANY

Irhe new DX 90° Deflection Yoke for 27" tubes is especially designed for television
receiver manufacturers who want a sharp full-screen focus with a minimum of pincushioning
This compact component blends advanced engineering skills with the finest materials to assure
top performance and economy. Here, as in the manufacture of many other fine electric
and electronic products, Warren Wire is used for its easy handling, efficiency and
dependability. There’s a Warren Wire Engineer near you trained to help you solve

your wire problems right in your own plant. There is no obligation, of course.

NEw!Send for our new '"Magnet Wire Reference Tables”’ Chart

WARREN  WIRE COMPANY
i Plam cmd Mam Oﬂ‘ce POWNAL VERMONT

NEW YORK L SYRACI{SE . NEW HAVEN - PHILADELPHIA . PITTSBURGH « CLEVELAND*
D§TROIY~- CHIC@GO*- ST LOUIS *» S'l’ PAUL - ~1LOS ANGELES * _ SAN FRANCISCO

o v
- ﬁMunuhw'urers of Plain Enamel, Nyion, Formvur, Teflon and Served Magnet
v Wires . . aleﬂon l'fooi(-up and Leud Wire . . Tinned and Bare Copper Wire.

i i i, i 8& &
i e 3 T g» L o e *Office and Warehouge
G G HE 7 i
34 Want more information? Use post card on last page.
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70 MAINTAIN GONSTANT output voLtaGes |
AZowaelie
TAGE REGULATORS

DISTINGT TYPES |

i) Y

b

=

VOL

|\ STABILINE

V

are available in

7" INSTANTANEOUS
L ELECTRONIC

For the most
exacting
control

INSTANTANEOUS CORRECTION — as compared with any other type. Opera-
tion is entirely electronic without moving parts. Complete correction is
effected in 3 to 10 cycles depending on variations in line voltage, load
current, load power factor and other conditions.

EXCELLENT STABILIZATION AND REGULATION — The maximum change in
output voltage will not exceed: #0.25 per cent for any or all changes
or variations in operating conditions — 0.1 per cent for input voltage
changes — +0.15 per cent for load current or power factor changes
from lagging 0.5 to leading 0.9.

MINIMUM WAVEFORM DISTORTION — Except under the most adverse con-
ditions, distortion is usually under 2 per cent,
MUCH WIDER INPUT RANGE — than most competitive types. Ranges are

95-135 volts for a nominal output of 115 volts and 195-255 volts for a
nominal output of 230 volts.

ADJUSTABLE OUTPUT VOLTAGE — Output from a nominally 115 volt unit
is adjustable from 110 to 120 volis and from 220 to 240 volts on a
nominally 230 volt unit.

INSENSITIVITY TO FREQUENCY CHANGES — but to maintain optimum cor-
rection characteristics, tolerances should not exceed #10 per cent of
the specified frequency.

STANDARD MODELS — are available in numerous ratings in capacities up
to 5.0 KVA.

... AND SPECIAL TYPES

Specializing in the design, development and manufacture of Voltage Control

application engineered to
meet individual requirements

Apparatus, The Superior Electric Company offers its experience to help in
solving ‘any voltage control problem. The Superior Electric Company is
pleased to analyze your individual needs and will recommend the STABILINE
Automatic Voltage Regulator best suited to your application.

SUPERIOR ELECTRIC co, S ES
THE C ‘<:c7

BRISTOL, CONNECTICUT

© POWERSTAT VARIABLE TRANSFORMERS © POWERSTAT LIGHT DIMMING EQUIPMENT
© STABILINE AUTOMATIC VOLTAGE REGULATORS < VARICELL D-C POWER SUPPLIES
* YOLTBOX A-C POWER SUPPLIES * SUPERIOR 5-WAY BINDINE POSTS

ELECTRONICS — November, 1953
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ELECTRO
MECHANICAL

to control
industrial loads —
offer zero
waveform
distortion

UNUSUALLY HIGH EFFICIENCY — is an outstanding feature of the Type EM.
It is comparable to that of the most conservatively designed fixed-ratio
transformers. )

ZERO WAVEFORM DISTORTION — is a primary requirement for many elec-
tronic applications. Type EM provides a constant output voltage which
is a faithful and distortionless reproduction of the applied input
waveform,

RAPID CORRECTION — Type EM is an electro mechanical device. While it
does not correct instantaneously, it provides faster correction than most
other automatic voltage regulators.

WIDE INPUT RANGE — is another important feature. Range is 95-135 volts
for a nominally 115 volt unit; 195-255 volts for a 230 volt unit; 400.520
volts for the 460 volt units.

ADJUSTABLE OUTPUT VOLTAGE — Output from a 115 volf unit is adjustable
from 110 to 120 volts; output from a 230 volt unit is adjustable from
220 to 240 volts; output fram a 460 volt unit is adjustable from 420 to
460 volts,

INSENSITIVE TO FREQUENCY AND SYSTEM POWER FACTOR — Designed
for 50/60 cycle power lines, all of the Type EM will perform satis-
factorily at any frequency from 45 to 65 cycles. In addition, Type EM
is insensitive to the magnitude and power factor of the load and has
no effect on the system power factor.

STANDARD MODELS — are available for 115, 230 or 460 volt, 50/60 cycle,
single and three phase operation in capacities up to 100 KVA.

B T N KA B DY U3 S TR O e SR DOL BB N3 WM B BN NG MW S G URU 9 SW T 000 M BID bk B0 OE MY GRS PN O 0 EE NG EX PR N S ) SN e B Gu O SN GN G SN g SN S SN N AN AN

SEND COUPON TODAY FOR BULLETIN $351
featuring engineering and application
data on STABILINE Types IE and EM.

LD DD LA DL L DLl LY -
i THE SUPERIOR ELECTRIC CO. = NNt Sa :
1 211 MAE AVENUE, BRISTOL, CONN. i
Please send my copy of Bulletin S351. :

1

NAME :
POSITION :

] |
f CO. NAME []
i I
: CO. ADDRESS ]
: CITY ZONE STATE :
L------._m-ﬂm“m"-'-"----u------ﬁ‘--------‘
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Observe and Measure...

Grid and plate waveforms of amplifier are dis-
played on common time base for accurate com-
parison. Grid waveform (top) observed on 100
millivolts full scale; plate waveform (bottom)
observed on 100 volts full scale. llluminated cali-
brated scale facilitates both visual observation

and analysis of oscillogram.

Wit Ty now
DUMONT TYPE

Dual-Beam Cathode-ray Oscillograph

PRICE 5895

oUMONt

ofos Canilipeqoly

WRITE FOR 322-A BROCHURE

Observe and accurately measure twe signals simultancously

on a single cathode-ray tube screen with the new Du Mont
Type 322-A Cathode-ray Oscillograph.

In addition to the well-known advantages of cbserving

the true relationship between two signals on the same screen,
Du Mont offers built-in, accurate amplitude calibration of
each of the two channels in the new Type 322-A. Push-button
calibration, plus an illuminated scale permit rapid,
convenient, wide-range voltage readings of signals.

The accuracy achieved in the new calibration system

of the Type 322-A results from the use of the newly developed
Du Mont Type SAFP- tight tolerance cathode-ray tube.

FEATURES

® High-accuracy, dual-beam Type 5AFP- Cathode-Ray Tube.

@ Essentially two complete time-tested Type 304-A cathode-ray
voltmeters in one cabinet. Ranges of measurement from 100
millivolts full scale to 1000 volis full scale.

Expansion to 5 times full scale vertically and 6 times full scale
horizontally.

Sweep ranges from 2 ¢cps to 30 KC compatible with frequency
range of d.c. to 10% down at 100 KC.

® New concentric knobs for easy manipulation and accurate resetting.

@ lllumination of special calibrated scale can be varied for
viewing and photography.

INSTRUMENT DIVISION « ALLEN B. DU MONT LABORATORIES, INC. ¢+ 760 BLOOMFIEL.D AVENUE, CLIFTON, N. J.
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Can This Unique Material Help You?
Check These Properties. . .

‘dag’Colloidal Graphite

Chemically inactive, non-fusible, gray-to-black solid.

Electrically conductive, diamagnetic, electrophoretic.

Low in photoelectric sensitivity, resistant to electron bombardment.

Forms tenacious dry film which is opaque, conducts heat, adsorbs gas, and has

low coeflicient of friction.
In Vacuum Tubes—'Aquadag’, a dispersion of colloidal graphite in water, applied to
grids and plates minimizes secondary emission, “back” emission, and photoelectric
effects.

In CRTs—A dispersion of colloidal graphite in distilled water applied to inside walls
retards secondary emission, adsorbs gases, and serves as an electrical conductor. And
another dispersion, in lacquer, will opaque exterior walls.

In Light-Sensitive Cells—Colloidal graphite does not react with selenium to form
selenides; therefore, it is used as an electrode material™in photo tubes.

In Other Applications—As a conductive coating on piezo-electric crystals, on high-
voltage coils, on suspension-type insulators...generally wherever a conductive lubri-
cant is required.

Write today for more detailed information. Ask for Bulletin No. 433-5L.

Dispersions of molybdenum disulfide are available in warious carriers. We are
also equipped to do custom dispersing of solids in a wide wariety of wehicles.

@ | Acheson Colloids Company, rortsuren, wicn.
PERERS ... alse ACHESON COLLOIDS l{NITED. LONDON, ENGLAND
Units of Acheson lndustries, lnc.

— Ry b




MEPCO'S NEW SEALED Precision
Resistors STOP Humidity Failures

Over 2 years of laboratory development and testing
were required to achieve a sealed resistor design up
to Mepco’s standard of quality. No sacrifice of our
standard time-proven features have been made in
order to perfect this sealed resistor.

SPECIFICATIONS: Meets all requirements of MIL-R-93A and JAN-

R-93.

SEALING: Completely encapsulated and bonded.
OPERATING TEMPERATURE: —65°C. to + 125°C.
WINDINGS: Reversed and balanced Pl-windings for low induc-

tance with use of only the finest ‘'certified"" resistance alloys.

EXCLUSIVE INTERNAL FEATURES: Internal section's cross-over wire

insulated from winding by 2000 v. insulation (patented},
Special metal molded connecting feature, which bonds end
of winding and terminal in a non-corrosive and mechanically
secure manner — no solder or flux used.

TERMINALS: Rigid hot solder coated brass terminals for easier and

more secure soldering.

1
MIL RB1S ki MEPCO M15
MIL RB16 e MEPCO M16
MIL RB17 L MEPCO M17
4o o
MIL RB18 2 " MEPCO M18

NOMINAL RESISTANCE NO SUPERSEDES
TYPE T : R-
'F v;,:":ge MIN. MAX. secrions| JARE®?
RB1S 25 |0.1ohm| .185 meg.
(M15) .50 0.1 ohm 6 meg. 2 RB10
RB16 35 |01ohm| 3 meg.
(M16) | 1.00 [0.1ohm| 1.5 meg| 2 RBTI
RB17 .50 0.1 ohm .3 meg.
(M17) | 1.00 0.1 ohm| 20 meg| 4 RB12
RB18 .50 0.1 ohm .75 meg.
(M18) | 1.00 [0.1 ohm| 4.0 meg| 4 RB13
RB19 1.00 0.1 ohm| 4.0 meg.
(M19) | 200 [0.10hm[15.0 meg| 8 50
RBS52 .25 0.1 ohm N meg.
(M52) | .50 [0.1ohm| 5 meg| 2 !
MIL =R - 93A
WATTAGE & RESISTANCE TOLERANCE
TOLERANCE RESISTANCE PERCENT OF
SYMBOL TOLERANCE NOMINAL WATTAGE
B 0.10 % 50 %
c 0.25 % 50 %
D 0.50 % 75 %
F 1.00 % 100 %
MIL-R - 93A
TEMPERATURE COEFFICIENT
{REFERRED TO 25°C)
SYMBOL EXPRESSED IN PERCENT PER DEGREE C.
NEGATIVE, MAX. l POSITIVE, MAX.
E 0.0022 0.0022
J 0.0040 0.0155
K 0.0050 0.0255

MIL RB19

38

SPECIAL REQUIREMENTS

Variations of the above ratings, tolerances, temperature
coefficient, etc. can be supplied to special order.

Want more information? Use post card on last pagc.

MEPCO M19

MIL RB52 (PROPOSED)

MORRISTOWN,

IS ¥

R

MEPCO M52

NEW JERSEY
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Line of Compression Seals ¢
y Glassed Terminals...

P, Ies
"2 2 HEADERS & PLUGS

Compression |
CONSTRUCTION

PR s

for complete information on how HERMETIC
engineers can apply ‘‘All-Glass”’ Compres-
sion Seals to your regular or special ap-
plications. Available, too, is HERMETIC’s
Brochure CS on compression seals, as well
as a 32-page catalog on its standard line.

ermetic Seal Produ_cts Co.

EEALEJN‘{W

PPN

31 South Sixth Street
Newark 7, New Jersey

, N L
Ny s’ s
FIRST AND FOREMOST IN MINIATURIZATION ‘&H‘“MHEH_H‘W

ELECTRONICS — November, 1953 Wont more information? Use post card on last page. 39
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Compact and rugged . . - this elec-
trically operated reset counter 18 specially
designed for tough jobs that demand longer
counter life.

Here’s another instance of the infinite
applicability of Veeder-Root Countrol —
electrical, mechanical or manual. And
here’s another instance, too, of the endless
resourcefulness of Veeder-Root engineer-
ing, and the ability to design a complete

counting package that fits the job fully and
exactly. Now . .. what’s your problem?

VEEDER-ROOT |NCORPORATED
“The Name That Counts”
HARTFORD 2, CONNEC'"CUT

Chicago 6,1l * New York 19, N.Y. ¢ Greenville, 5.C
Montreal 2, Carada * Dundee, Scotland
Offices and Agents in Principal Cities

Want more information? Usc post card on last page
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2 Kilooersted | 0 0.5 1 <10¢ Cromag is the tried and proved ceramic magnetic material,
. EXTERNAL ENERGY (Bd Hd) produced by the leader and pioneer in steatite and powdered
metallurgy. Cromag is a lightweight, magnetically-hard permanent
SPECIEICATIONS: magnet material containing no critical materals, therefore available for
He o 1 1550 oersteds any application in any quantities.
e gl i This unique material is available in a wide variety of shapes
BH max. ... ...800,000 q ! . ’ ! y p
Resistivity 1x 10 ohms produced by powdered metallurgy methods, and is also available in
Permeability ... ] exiruded lengths as rods, tubing, square, rectangular,
Specific Gravity ... - 4.3—47 grams/em? or any other desired symmetrical shape.
Curie Temperature .. .400° C.

Here is the perinanent magnet material for you.
Send us your magnetic problems and benefit by the engineering

that has made Crowley the acknowledged leader in this field.

=
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introducing the

.

MODEL V47 for the vibration of

very light electronie
components, optical-cell research, hair
spring torque testing etc.

Thrust. .. ..... Force factor 0.9 Ibs. per amp.
Max. Continuous

Current Rating 1.5 amps.; 2.0 amps. up to
(RM.S) 2 min. duration.

Strokeina. 53073 0.2 in total excursion.

Impedance . . ... Yaries with frequency and
load between 3 and 10chms.

B Frequency Range . Up to 10,000 ¢/s.

Weight of Moving

System........ 6.5 grams.

Stray Fields . ... Operating zone less than
25 gauss.

Flux Density . . .. 11.000 gauss.

Weight .. ... .. 2 bs.

Vi

w9
e

T HESE shakers provide vibratory sinusoidal forces of frequency and

amplitude by which specific vibratory conditions can accurately
be simulated. They provide the means of assesssing the effects of
sudden acceleration on materials, structures and components ; and are
being extensively applied to FATIGUE TESTING, ELECTRICAL
COMPONENT TESTING, FLEXTURE TESTING OF PLASTICS, ETC.,
and SPECIALISED GUIDED WEAPON RESEARCH. For certain
pre-knowledge of vibration and its effects consult GOODMANS.

MODEL 390A A medium

duty model

producing an alternating force of
approximately +25 ibs.

Thrust ... ... .. Force factor 4.7 Ibs.
per amp.

Max. Continuous 2 amps. uncooled; 4

Current Rating  amps. with air cooling

(RM.S of approx. 5 Ibs. per
sq. in.

Stroke . . ...... 0.5 in total excursion.

Impedance . . . . . 8 ohms matching.

Frequency Range. Up to 10,000 c/s.

Weight of Moving

System .. ..... 0.16 Ibs.

Stray Fields . ... Operating zone less
than 100 gauss.

Flux Density . ... 11,000 gauss.

Weight . ...... 26 Ibs.

MODEL 790 For Vibrating
heavy com-
ponents, and is capable of producing
a force of -+ 50 Ibs.
This unit has a force factor of approxi-
mately 9.2 Ibs. per amp. and a total
current capacity, with air cooling, of 4
amps. (R.M.S.).

Strokes . . ... 4 0.5 in total excursion.
Impedance. . . .. 24 ohms matching
(approx.)

Frequency Range. . Up to 5,000 ¢/s.
Weight of Moving

System .. .. ... Q.5 Ibs. (approx.)
Stray Fields . . . . . Operating zone less
than 100 gauss.

Flux Density'. . ... 11,000 gauss.
Total Weight. ... 70 Ibs.
(inc. trunnion)

DRIVING
EQUIPMENT

A range of appropriate
driving equipments s
available and takes the
form of High-Power Am-
plifiers, Stabilised Power
Supply Units and preci-
sioned R.C. Oscillators
specifically designed to
give continuous power
output to drive the par-
ticular shaker concerned.

MAIL THIS COUPON

MODEL 8/600

For the vibration of heavy
foads or complete assem-
blies. Has a total force of
approximately + 300 Ibs.

Stroke ... .... I in. total
excursion.

Impedance . ..  to suit driv-
ing equip-
ment.

Frequency Range L;p to 3,000
c/s.

Weight of Moving

System . .. .... 61b.

{approx.)

Stray Fields . . Operating
zone less
than 25
gauss.

Flux Density . . . 10,000 gauss.
Total Weight .. 4 cwt.

(inc. trunnion) {approx.)
This unit can be fitted with
(a) built in air cooling blower
(b) switch to give high or low
impedance armature coil and
{c)pick-up unit for monitoring
wave form and amplitude.

To GOODMANS INDUSTRIES LIMITED

AXIOM WORKS, WEMBLEY, MIDDX., ENGLAND

Please mail me your catalogue and technical data sheets in

connection with your PERMANENT MAGNET Shakers.

NAME....
COMPANY

E/U

42

Want more information? Use post card on last page.

Cables:
< GOODAXIOM
WEMBLEY, ENGLAND

GOODMANS INDUSTRIES LTD

AXIOM WORKS - WEMBLEY - MIDDX - ENGLAND
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GENERAL PURPOSE

GENERAL PURPOSE DISC CERA-
MICONS have low series induct-
ance which assures efficient high
frequency operation. They are
made in sizes from %" to %"
diameter, and in capacitance val-

TEMPERATYR
E
COMPENSATING

nd CQch.
€y are testeq for

-,

ues ranging from 10 mmf to.02 mfd.

ERIE components are stocked by leading electronic distributors everywhere.

ERIE RESISTOR CORPORATION . . . ELECTRONICS DIVISION

Main Offices: ERIE, PA.

Sales Offices: Cliffside, N.J. ¢ Philodelphio, Pa. ¢ Buffalo, N. Y. ¢ Chicago, il

Detroit, Mich. *» Cincinnati, Ohio * lLos Angeles, Calif.

Factories: ERIE, PA. + LONDON, ENGLAND * TORONTO, CANADA
e

ELECTRONICS — November, 1953 Want more information? Use post card on last page.
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For

to 1%%

Sttty

with a Mirror-Scale

with %% resistors

Try This Volt-Ohm-Mil-Ammeter
at your distributor’s

TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON—"

44 Want more information? Use post card on last page. November, 1953 — ELECTRONICS



(/4 ( AMPIFIER TRIODE
Only 8.5 decibels at 1200 megacycles!

Greatly Improves Reception! GL'£299

EQUIPMENT DESIGNERS! In G. E.'s new GL-6299, you have

a low-level Class A amplifier for frequencies up to 3,000
mc, with an exceptionally low noise figure—8.5 db or better
at 1,200 mc; under 14 db at 3,000 mc.

RESULT: better all-around reception. In radar, less
“grass.” To make this possible, the highest
standards of tube precision workmanship have been
observed. Grid-cathode spacing is only .0004 inch,
or less than 1/10 the diameter of a human hair.
Similar close tolerances and exact measurements
mark the rest of this tiny, finely-engineered riode.

At the same time, the GL-6299 is sturdy—
shock-resistant—mounts coaxially with large '
contact areas. An electrical plus is the tube’s ability
to (1) withstand spike voltages, (2) reduce their
overloading effect on later circuit stages. Means
stepped-up reliability of equipment! . . . Write for
Booklet ETD-810, with full tube description, rat-
ings and performance curves. Tube Department,
General Electric Company, Schenectady 5, N, Y.

o
.'gi':@g -
o APPLICATIONS
e INCLUDE:
i Military radar and commu nications
equipment.
Commercial microwave commumnications

Actual Size and relay systems.

Aircraft communications equipment.

Electronic navigation aids.
. 57
1 inch high. Slgnal generators. “’-’:._“ YEARS OF WLECTRICAL o&5
= . OCRESS e g
Gold-plated. D
H Lee o Sremteersay
Made like lerwres oy

@ fine wetch. GENERAL ELECTRIC

163-1A9

AT I
7 lm70 LA



LITTON ENGINEERING NEWS

NOW! Dependable pressure monitoring of
high vacuum systems during processing

The new Litton Ionization Gauge is a
rugged and completely dependable
production tool for monitoring pres-
sures from 104 to 10-7 mm Hg. The
instrument is a Philips-type gauge®,
specifically engineered for constant
production monitoring of high vacuum
pressures. It eliminates annoyance and
costs of burned-out gauges, activation
of poisoned cathodes, heating of grids,
etc. Even in steady, day-after-day use,
it requires no attention other than a
chemical cleaning about twice a year.

Cold Cathode Emitter

The Type L-3032 gauge was de-
veloped within Litton Engineering
Laboratories to facilitate our own man-
ufacturing of vacuum tubes. It utilizes
crossed electric and magnetic fields
which enhance collision probability in
a small volume so that a cold cathode
emitter can be used. Thus operation,
even at atmospheric pressure, will not
damage the tube. (In normal use, the
tube is not operated until black-out of
the vacuum system is reached. Good
relative pressure readings are available
throughout the range of 104 to 1077
mm Hg.) Type L-3032 tubes have been
tested during the past two years on Lit-
ton vacuum tube production lines. They
are now installed on every exhaust sta-
tion in our plant.

Monel-Encased

The Ion Gauge Tube is composed of
a monel-encased interaction space with
the case near ground potential. A ni-
chrome wire anode at 2,500 volts is
centered within the case. An outgassing
6.3 volt heater is mounted near the

Type L-3032 lonization Gauge (above)
with adapter for glass systems

monel case, but insulated from it.
A 34" diameter kovar tube, insulated
from the monel case by a glass seal, is
supplied for connection to the vacuum
line. The magnetic field is provided by
permanent magnets mounted in a sheet
steel shell. This shell also serves as a

return magnetic path, connection block,
package envelope and oven for the out-
gassing heater. Electrical connections
are made to binding posts on the steel
case. The tube weighs but 22 oz. and
measures 7" x 5" x 3%2”. $60.00.
Model 4301
lonization Gauge Amplifier

This amplifier is a companion instru-
ment for Type L-3032 Ionization Gauge
Tube. It includes a range switch for
measuring from 10~ to 10-8 mm Hg,
a special leak-check control providing
full scale deflection at any pressure,
a zero adjustment control, and a gauge
heater supply switch.

1Y

Model 4301 Amplifier

It consists of a high voltage rf power
supply, a vacuum tube voltmeter cir-
cuit with current-sampling resistors, a
6.3-volt transformer (to provide current
for the outgassing heater in Type L-3032
Ionization Gauge Tube) and a self-
regulating low voltage power supply
providing wide input voltage variation
without affecting performance. Electri-
cal connection is by cable with banana
plugs to Type L-3032 Ion Gauge. Power
supply requirements are 110 volts, 60
cps. The instrument measures 10” x 8”
x 8”. Weight is 1714, lbs. $255.00.

*Licensed under Philips Laboratories, Inc. Patent No. 2197079 Data subject to change without notice. Prices f.0.b. factory. 2743

(® LITTON

1049 BRITTAN AVENUE » SAN CARLOS 2, CALIFORNLA = U.5. A

46

ENGINEERING
LABORATORIES

Manufacturers of glassworking lathes
and attachments, vertical sealing ma-
chines, pumps,spotwelders and timers,
burners, Molube, bell jars, hydrogen
furnaces, thermopiles, ion gauges
and amplifiers, U-lines, water loads,

Want more information? Usec post card on last page.

dielectric stubs, phase changers.
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Channel Master’s two dipole system—
connected by Phenolite low-loss hlock
insulated harness-—makes possible the
high gain and directivily of the Futur-
amic broad band Yagi antennas.

Hlustrated: Futuramic Model 1173
broad bhand Yagi antenna covering
channels 7-13, Channel Master Cor-
poration, Ellenville, New York.

economical (PHENOLIT[}» low-loss
)

: block insulators...on

famous CHANNEL MASTER TV antenna

Channel Master’s famous Futuramic antenna combines Broad
Band TV coverage with the high gain and directivity of the Yagi.
Ulilizing Phenolite low-loss block insulators—the Futuramic is the one
antenna that solves todav’s reception problem, vet will also receive
tomorrow’s VHE channels.

This use of Phenolite is typical of its countless applications in the
electrical field. Phenolite, about one-half the weight of aluminum, is
the perfect insulating material for high and low voltage applications.

It possesses an unusual combination of properties. Phenolite has
greal mechanical strength and high resistance to moisture; ready
machinability; is unaffected by solvents and oils. 1t can be easily
punched, sawed and sheared. Tough and with high impact strength,

Phenolite is one of the strongest materials per unit weight known.

Available in various grades and colors; in sheets, rods, tubes, and
special shapes. Write for literature and engineering information—

NATIONAL VULCANIZED FIBRE CO.

Wilmington Delaware

Offices in Principal Cities

Since 1873

e [
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Fody on. PHELPS DODBE foe Mognt Lt ancl

THE RIGHT WIRE
TRANSFOK

IMER,

Want more information? Use post card on last page. November, 1953 — ELECTRONICS
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Appieation Kow-How

FOR YOUR
MOTOR OR COIL?

Vast and varied experience in every field of
electrical and electronic manufacture.

Unexcelled research, manufacturing and quality
control facilities—most complete and up-to-date
line of magnet wire in the industry.

Practical help in selecting correct size, shape
and insulation to meet exact design specifications.

 PHELPS DUUGE COPPER PRODUCTS

CORPORATION

INCA MANUFACTWRING DIVISION

FORT WAYNE, INDIANA

ELECTRONICS — November, 1953 Want more information? Use post card on last page. 49



Wire-Urap Toots

are now available from Keller—
the original manufacturer

Revolutionary new method wraps connections
so tightly that
soldering is unnecessary

Here is a method that produces electrical connec-
tions more reliable than the most skillfully soldered
connections . . . in a fraction of the time ... at a
fraction of the cost. Operator training takes only
minutes instead of days.

By replacing hand operations with pneumatic or
electric Wire-Wrap Tools, you get consistently
uniform connections all through the day. Rejects are
greatly reduced . . . inspection becomes simple . . .
production costs are cut.

Investigate this revolutionary new process—write
for Bulletin No. 11, today.

50 Want more information? Use post card on last page. " November, 1953 — ELECTRONICS

WWW americanradiohistorv: com



3 b sasrewe
KELLER
TOOLS

Were-UWrap Dvision

KELLER TOOL CO.
Grand Haven, Michigan

ELECTRONICS — November, 1953 Want more information? Use post card on last page.
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Manufactured under patent
license agreement with
Western Electric Company
Incorporated

v
€5 wiar *7/
Size pes ]
'O, 188
SER1.4) ok 2

Kgg ¢
R

| AIR TOOL WEIGHS
| ONLY ONE POUND |

.
3 by

.
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“SPECIAL transformers?
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... Oh, they're mo problem with wus.
We let Electronic Transformer Company

worry about ‘em.”’

That’s right. When we tackle those tricky special transformer jobs we relieve our
customers of the complete headache. We’re prepared to do your worrying, too,
because custom-designing, custom-building transformers is our sole business.
Government and industrial companies throughout the country have depended

upon us since 1938.

Behind ETC transformer quality are a thoroughly trained engineering staff
and the resources of our fully equipped laboratory and production department.
We carry the ball from the circuitry stage right down the line to pilot and

production runs.

What have you on the board or in your mind? Pleasz telephone or write us

without obligation.

ELECTRONIC TRANSFORMER COMPANY

Transformers, Reactors and Filters Engineered to your Needs

o
G l:

o
i

52

209 WEST 25th STREET . NEW YORK 1, N.Y,
Telephone: WAtkins 4-0880

Want more information? Use post card on last page.
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The Only
All Band

The Mcdel LSA provides direct medns of
rapid, accurate measurement of spectral dis-
play of r. f. signals from 10 to 21,000 MTS

Electronics (orparalion

10 mc

to
21,000 mec

Direct Reading
Single Control

SPECTRUM

ANALYZER
Model LSA

The Model LSA Spectrum Analyzer is
Polarad’s answer to rising engineering
costs when high performance and
economy are essential.

This unique engineering tool helps
get results faster with fewer personnel
and in less space. Because of its ultra
simplicity, tremendous frequency
coverage and remarkable instrumenta-
tion the Model LSA can handle almost
any problem in the radio spectrum (10
mc to 21,000 mc) with the greatest of
ease, reliability and accuracy.

How The Model LSA
Cuts Production Costs

In the factory, Model LSA’s simplicity
of operation, direct reading and ‘“GO-
NO-GO” electronic display speeds
production and cuts costs. Uniform
quality and ‘high performance of your
complete equipment is assured by
checking it with a Polarad Spectrum
Analyzer.

Expensive personnel training pro-
grams are eliminated by the Model
LSA, which often actually takes the
place of the microwave specialist and
frees engineers for other work. For
further details contact your nearest
Polarad representative or write direct
to us.

Saves Engineering Manhours

FEATURES:

Frequency Range 10 mc-
21,000 mc; 4 tuning heads
Accuracy Frequency
Calibration—1%

Spectrum Display variable
from 250 kc to 25 mc
Frequency Marker for measur-
ing frequency differences

of 0-25 mc

Broad Band R.F. Attenuators
10 mc-12,000 me

Automatic Voltage selector for
each tuning head

Single Dial Control

Direct Frequency Reading
Spectrum Displayed on 5”
cathode ray tube

USES:

Examine pulse spectrum of
magnetrons and klystrons
Measure noise and inter-
ference spectrum

Act as broad band receiver
from 10 mc to 21,000 mc
Observe and measure harmonic
frequency differences
Measure band width of
microwave cavities
Calibrate microwave oscilla-
tors and preselectors

More Megacycles Per Dollar Than Any Other lnstrument

Fn/ﬂrml Polarad Electronics Corporation

100 Metropolitan Avenue, Brooklyn 11, N. Y.

Fort Worth ¢ Kansas City *
Seattle * Syracuse

Atlanta ¢ Boston * Chicago * Cleveland *
New York * Ontario * Philadelphia * San Francisco  *

WASHINGTON, D. C.

REPRESENTATIVES: Albuguerque °
Les Angeles *

Want more information? Use post card on last page.
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ALLIED CONTROL’S

\/slzz CUT 66%

\/wnsm CUT 48%
\/RmAsu.nv DOUBLED

-

\/wmsm FIELD APPROVED

Designed to withstand a shock of 50G, these new Allied
Control double-throw miniature relays were developed
to meet the rigid requirements of U.S.A.F, Specifica-
tions MIL-R-5757A.

Known as the Allied MH series, this new line of relays
consists of the 6-pole MH-18, the 4-pole MH-12, and
the 2-pole MH-6. Contacts are rated at 2 amps resis-
tive or 1 amp inductive at 28 volts D. C.

The high performance of these relays has been achieved

ACTUAL SIZE

4-Pole Double-Throw
Miniature Telephone

New MH-12 with Relay

Interchangeable
Mounting

in an extremely compact, unitized construction and
parallels the most recent advances in airborne equip-
ment design. The “actual size” photographs shown
above highlight the 66% savings in overall size, the
48% savings in weight and the 30% reduction in
chassis area.

For detailed specifications and drawings of these new

relays, contact your local Allied Control Representa-
tive or write us for Bulletin 1002.

Want more information? Use post card on last page.
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50 G MINIATURE RELAY

SIX DIFFERENT

1. Standard Mounting
2. Flush Mounting—2 Studs ct 34 ° Centers

3. Thru-Chassis Mounting—Terminols Down

J

A

L ¢

APPROVED MIL-R-5757A

MOUNTINGS

4. Plug-In Mounting With Socket
5. Thru-Chassis Mounting—Terminal Up
6. Flush Ring Mounting

FEATURES

Wide Ambient Temperature Range: 55°C to 85°C standard—65°C to 125°C MHB-type

Vibration Resistant: 15G’s vibration to 506 cycles

Operating Shock: no contact chatter to over 50G’s

High Altitude: seal-tested to 70,000 feet
Dependable Operation: !ife expectancy of over 1 million operations at rated load
High Speedk operate-to-make time under 8 ms.

release-to-make time under 4 ms.

release-to-break time under 2 ms.

ALLIED CONTROL

COMPANY,
2 EAST END AVENUE, NEW YORK 21, N. Y.

/\

é

INC.

Wast more information? Use post card on last page.
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Only a

SPECIFICATIONS

Tubes Cooled
4X150A, 4X150G
5508 and 6161

Altitude
Up to 50,000’

Fan Model
Joy Axivane
AV-3.5-2.75-120D
Size
32" diameter
Weight
5 lbs.

Duty
60 CFM @ 5" WG

Motor
27V bC—4.7 Amps.

®

can handle this Electronic Tube
cooling job at altitudes up to 50,000 feet

Cooling the above-specified tubes in airborne appli-
cations is a critical problem because of the extremely
light air. The difficulty is particularly severe at eleva-
tions of 40,000 or 50,000 feet.

An extensive series of tests were recently initiated
in an attempt to determine an effective cooling proc-
ess. The tubes and sockets were mounted in pairs in
a special cabinet designed to equalize the air distribu-
tion for each tube. The problem was to discover a
method of heat dissipation-that would hold the tem-
perature of the glass-to-metal seals below the design
operating level.

Of all the blowers tested, only this Joy AXIVANE
fan was able to meet the rigid specifications. The
tubes were cooled with 25°C air at an elevation of
50,000 feet, easily surpassing all requirements.

WE&D |-4840

56 Want more information? Use post card on lasf page.

This is just one of an extensive line of AXIVANE
fans specially designed for economical efficiency in
cooling electronic equipment. All are built of alumi-
num and magnesium for light weight, sturdily con-
structed for maximum resistance to shock and
vibration, and feature the space-saving compactness
inherent in vaneaxial design.

Each fan can be modified to fit individual require-
ments for cooling all types of electronic equipment
under any conditions. Let us help solve yoxr problem.
® Joy Manufacturing Company, Oliver Building, Pitts-
burgh 22, Pa. In Canada: Joy Manufacturing Company
(Canada) Limited, Galt, Ontario.

e

'WORLD'S LARGEST MANUFACTURER OF
'VANE-AXIAL TYPE FANS

;44
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TEST MICROWAVE CRYSTALS

FACTS

® Accuracy

Easlily — Accurately

Relative Noise Figure: 1.0 db max. error

Relative Sensitivity:

Pair Matching:

0.3 db mean error

2.0 db max. error

0.6 db mean error
Sufficient to asstre 20-db
suppression of lccal oscil-
lator noise

Conversion Loss: 0.9 db max. error
0.3 db mean error

Noise Temperature: 0.7 max. error
0.3 mean etror

Accepts ceramic cartridge
and coaxial types of both
normal and reversed po-
larities.

Remote test jack permits
testing crystals without re-
moving them from receiver.

Portable

® Self-contained

PRICE $97.00

MEASURES

® Relative Noise Figure
® Relative Sensitivity

@ Match of Crystal Pairs
® Conversion Loss

® Noise Temperature

|
|
| APPLICATIONS
| @ As field test set to determine receiver sensitivity, as dster-
I mined by crystal quality.

® As laboratory test set to choose representative and 2xtreme
| crystals from a group.
| ® As incoming inspection test set to cull crystals that arrive
| in damaged condition.

: Airborne Instruments Laboratory

INCORPORATED
160 OLD COUNTRY ROAD MINEOLA, N.Y.




In a mechanical sense, the slide rule
merely adds and subtracts quantities.
How these simple operations can be
})erformed mechanically may be seen
rom the illustration above, which shows
the addition of 2 and 3 by means of a
pair of dividers applied to an ordinar

6-inch rule. Even many electronic caK
culators work basically on this principle.

58

With a different system of calibrations
on the scale, if appropriate meanings are
assigned to them, more difficult prob-
lems may be solved in the same way.
An example of this is seen above where
a pair of dividers is shown adding 2
and 3 on a logarithmic scale and ob-
taining the answer 6. Advantage is
taken of the fact that the multiplica-
tion of numbers may be accom fi)shed
by the addition of their logarithms.

Want more information? Use post card on last page.

A handier method, which begins to
approach the usefulness of a slide rule,
is to place two similar logarithmic scales
together. Seen above is the simple set-
ting in which 2 is shown being multi-
plied by 3. Observing the illustration it
can be seen that the same setting .also
multiplies 2 by 2 and 4. Without chang-
ing the setting, the device shows the
corresponding operations in division.

K
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Problems in plane trigonometry require
only appropriate logarithmic scales,
calibrated to read in degrees so that
operations can be performed on the
functions of angles. Two ecales of this
kind are generally used: one for the
sines of angles and the other for tan-
gents. Above is seen a setting for finding
P - 16 Sin 68°
Sin 27°

Problems of greater complexity, involv-
ing higher powers and roots of numbers,
including fractional and negative powers
and roots, can also be made as easy as
2 + 3 by means of appropriate loga-
rithmic scales. Known as log log scales,
they are calibrated to read in loga-
rithms of logarithms. Above is seen a
setting for finding P = 1.15 -7,

¥

If you'd like l-o-n-g mileage without
re-sharpening, get o PARAGON* RED
TIP ruling pen. They are tipped with tung-
sten carbide alloy butt-welded to stainless
stael blades. ldeal for use on aluminum,
glass cloth and other abrasive surfaces
as well as on regular paper or cloth.
Identify it by the red tip at the end of
the handle.

The slide rule has been called the symbol of the engineer. The
symbol that distinguishes the slide rule itself for leadership in
design and workmanship is the K&E trade mark or the name
KEUFFEL & ESSER CO.

Pioneers in the manufacture of slide rules in America, K&E
have always been in the forefront with new ideas and improve-
ments. The most recent example is the slide rule of today, the
K&E Log Log Duplex Decitrig*, designed on the fundamental
and simple principle of referring all its scales to the basic C-D
scales. This enables problems involving arithmetic, trigonometric
and exponential functions to be readily solved without reading
any but the final answer.

Ask your K&E Distributor or Branch for full information
about K&E Slide Rules.

A good way to make life easier is to give
your drawing board a glass-smooth, non-
glare working surface with a covering of
LAMINENE f. This drawing board backing
material is washable, hard enough to
minimize pencil scoring, but ‘yielding
enough for pencil lines to take well.
Comes either white or green, in rolls,

*Trade Mark ®
1Trade Mark

Want more information? Use post card on last page. 59
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Meet the mechanical marvel behind

“PROJECT TINKERTOY"

‘Tinkertoy,’ an A utomati
: ’ omatic System,

Speeds Production in Electronics

By “;ALD!Z KAEMPFYERT
s rw

This tiny electronic device 1s the secret
behind that amazing U. S. Navy and
National Bureau of Standards development
you’ve been reading about . . .

Hush-hush for many months,
“Project Tinkertoy’ can now
be revealed as one of the most
remarkable developments 1n
modern electronics . . .a Tech-
nique that will very probably
revolutionize manufacturing
methods in the electronics and
allied fields. Radio, television,

aviation, computing, and com-
munications are hve of the fields
where it is immediately applicable

. . where its ability to produce a
wide variety of electronic circuit
combinations will produce tre-
mendous savings in materials,time
and labor. For furtherinformation
on its possibilities, applications. ..

ﬁg Contact Enginecring Department

WILLYS ELECTRONICS DIVISION

OF WILLYS MOTORS, INC.

Toledo, Ohio

Arlington, Va.

€J

Want more information? Use post card on last page.
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'SYNTHANE] —out of sight, but in the picture

Whenever you turn on television you are
using a litle-seen, but essential, material
called Synthane

Synthane is a laminated plastic of mul-
tiple virtues, which recommend it for
many jobs in television

Synthane is an excellent insulator, lam-
ipable with metal, hence, a good base for
space-reducing “‘printed’’ circuits.
Synthane is notable for low power factor,
low moisture absorption. and case of fab-
rication, three properties desirable for
radio and television insulation. Synthane

ELECTRONICS — November, 1953

plays a supporting part in many behind-
the-screen and behind-the-camera
applications.

Synthane is also light in weight, strong.
vibration absorbing, chemically resistant,
high in diclectric strength, dimensionally
stable, heat resistant to about 300°F

There may be a place {or Synthane in
your product. To find out more about
the possibilities of Synthane for your pur-
pose, write for the complete Synthane
Catalog. Synthane Corporation, 17 River
Road, Oaks, Pennsylvania.

Want more information? Use post card on last page.

;O N2, TR T

Synthane leminated plastics are pro-
duced under heat and pressure from
laminations of resin-impregnated ma-
terials suck os paper, fabric, glass
cloth, asbestcs, etc. Synthane plastics
gre available in sheets, rods, tubes,
ond fabricated or molded parts. Each
cf the many Synthane grades has o
combination of useful properties.

;}\ A-Television
camera parfs

B-Television
receiver print.
ed clrevits
metal foil on
Synthane
sheels

? C-Channel se-

tector switch
Q insulation

LAMINATED PLASTICS

Synthane in Television . ..

!



Why do so
companies make

FOR one thing, it’s easy to make an ordinary relay. Requirements are not rigid.
Little equipment is needed. You can even buy the component parts in a pinch.
Dozens of companies do a good job of making these relays, as long as the service
requirements are not too severe.

But when you need top reliability, when you need relays that will withstand
temperature extremes, tremendous shock loads, moisture, continuous service—
come to an expert to get the kind of relay performance you need.

Union Switch & Signal has been making relays for over 70 years, most of them
in vital railroad signaling service. Many of them operate continuously, yet remain
unattended for years. In fact, we regularly encounter “Union” relays that have
been in service for over 40 years. And they are still in good operating condition.

This vast relay enginecring skill has been used to produce the “Union” type M
miniature relay. Hermetically sealed, weighing only 312 ounces, this 26.5 v.d.c.
relay meets all requirements of Military Specifications MIL-R-5757 A & B.

“Union” type M relays are available in quantity now—in either 6-pole or 4-pole
doublethrow models. Write for more information.

GENERAL APPARATUS SALES

UNION SWITCH & SIGNAL

DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY

PITTSBURGH 18 PENNSYLVANIA

NEW YORK CHICAGO ST. LOUIS SAN FRANCISCO

62 ¥ant more information? Use post card on last page. November, 1953 — ELECTRONICS
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An ordinary house key, brazed to the tool holder of the Cavitron, cuts quickly and easily into a glass
paperweight. The (ool vibrates 1,620,000 times a minute and uses a Loron carbide abrasive in solution
to remove the particles of glass without cracking it.

How Magnetostriction was harnessed

...to give industry a new tool

Remember those magnetosiriction ex-
periments in the physics lab?

You learned what happened when a
ferro-magnetic material was placed in a
magnetic field.

But what good was it?

Your instructor probably told vou it
was pretty much o laboratory curioesity.

And except for use in undersea sound-
ing devices, it remained so until recent
vears.

Now scientists are harnessing it in
many ways. One of the most interesting
applications is in this ultrasonic machine
tool.

Called the Cavitron, this tool vibrates
1,620,000 times a minute and, with the
help of un abrasive solution, easily ma-
chines materials as hard as tungsten car-
bide.

The vibrations drive the abrasive
against the material which is to be cut
and form the desired shape in it.

Putting magnetostriction to work in
this way wasn’t easy. Before the inventor
perfected a commercial model, he experi-
mented [or twelve years.

He worked with a number of materials,
searching for the magnetostrictive qual-
ities he needed for the transducer. He
found them in “A” Nickel.

Then he had to find an alloy for the
tool holder with suitable high strength
and acoustical properties. Most materials
he tried heated up rapidly and cracked at
stress points. Again, he discovered the
very qualities he needed in another Inco

Nickel Alloy — Monel®.

The inventor of the Cavitron found
Inco ready to help in supplying informa-
tion on magnetostriction, fubrication and
metal stress at all times.

That same service is available to you.
Call on us for help in solving your prob-
lems. And write for your revised copy of
“Magnetostriction” and the booklet “Inco
Nickel Alloys for Electronic Uses.”

Consult your regular supplier of Inco
Nickel Alloy forms for latest information
regarding their availability. Remember,
too — it always helps to anticipate your
requirements well in advance.

THE INTERNATIONAL NICKEL COMPANY, INC.
67 Wall Street New York 5, N. Y.

Inco Nickel Alloys .ts

MONEL® + “R”® MONEL » “K’‘® MONEL » “KR”“® MONEL * “$“® MONEL
INCONEL® « INCONEL "“X"“® + INCONEL “W"® « INCOLOY®
NIMONIC® ALLOYS « NICKEL » LOW CARBON NICKEL « DURANICKEL®

Want more information? Use post card on last paga.
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triode-
pentode

Tung-Sol Designed and Developed

J Completely independent sections
Versatility in circuit application
\/Improved circuit performance

This tube has two electrically independent sections—a
triode and a pentode and is intended as a local oscillator
mixer for FM and TV receivers. Each section is adequately
shielded, and both are capable of exceptionally good
performance at the higher frequencies.

Because the two sections are completely independent, a
high degree of flexibility of circuit design is available —
especially valvable in TV tuner oscillator use. Perform-
ance of the 6U8 triode ot low voltages is superior to that
of many types previously used for this service. It has

MECHANICAL DATA

Coated unipotential cathodes—2

Outline drawing RTMA 6—2 Bulb T—6-1/2
Base RTMA E9—1 Miniature button 9-pin
Maximum diameter 7/8"
Maximum overall length 2-3/16"
Maximum seated height 1-15/16"
Bose pin connections RTMA basing 9 AE

Pin 6 —pentode piate
Pin 7 —pentode cathode
grid #3, shield

Pin | —triode plate
Pin 2 —pentode grid #1
Pin 3—pentode grid #2
Pin 4 —heater Pin 8 —triode cathode
Pin 5—heater Pin 9 —triode grid

Mounting position Any

ELECTRICAL DATA

With Without
Interelectrode Capacitances Shield #315 Shield
Pentode grid #1 to pentode plate 0.006 0.010 max. puf.
Pentode input 5.0 5.0 ppf.
Pentode output 88 2.6 ppf.
Triode grid to triode plate 1.8 1.8 ppf.
Triode grid to cathode 2.5 2.5 upf.
Triode plate to cathode 1.0 0.4 ppf.
Cathode to heater (either section) approx. 3.0 3.0 npf.

sufficient reserve emission to operate efficiently under
widely varying supply voltage conditions.

The pentode provides excellent gain with low local
oscillator voltage injection resuiting in low oscillator
radiation from TV receivers. Use of the pentode section
as the mixer permits the high (40 m. c.} |. F. so desirable
to reduce interference and increase stability.

The construction and characteristics of the 6U8 provide
designers with extremely desirable flexibility in com-
bining circuit functions. The pentode section of the tube
may be used as an |. F. amplifier, video eamplifier, sound
limiter or synchronizing separator. The triode performs
satisfactorily as a horizontal or vertical oscillator, or sync

clipper.

Wherever there is need for a triode and o pentode in a
receiver, they can be combined in the 6U8.

ELECTRICAL DATA

Ratings
Heoter voltoge {ac or dc} 6.3 VOLTS
Maximum heater-cathode voltage 90.0 VOLTS
Maximum plate voltage {pentode) 300.0 VOLTS
Maximum plate voltage (triode) 300.0 VOLTS
Maximum grid #2 supply voltage 300.0 VOLTS
Maximum plate dissipation (pentode) 2.8 WATTS
Maximum grid #2 dissipotion 0.5 WATTS
Maximum positive dc grid #1 voltage 0 VOLTS
Maximum positive dc grid voltage (triode) 0 VOLTS
Maximum plate dissipation (triode) 2.5 WATTS
Fypical Operating Conditions and Characteristics

Triode Pentode
Heater voltage 6.3 VOLTS
Heater current 450 MA,
Plate voltage 150 250 VOLTS
Grid #2 voltage T 110 VOLTS
Cathode resistor 56 68 OHMS
Transconductance 8500 5200 UMHOS
Grid #1 voltage {approx.) for Ib=10 va. -12 .10 VOLTS
Plate current 18 10 MA.
Grid #2 current .- g 3.5 MA.
Plate resistance (approx.} .005 0.40 MEG.
Amplification factor 40

TUNG-SOL

ELECTRON TUBES

The TUNG-SOL engineering which has produced
the 6U8 is constantly at work on a multitude of
special electron tube developments for industry.
Many exceptionally efficient general and special
purpose tubes have resulted. Information about
these and other types is available on request to
TUNG-SOL Commercial Engineering Department.

TUNG-SOL ELECTRIC INC., NEWARK 4, NEW JERSEY

SALES OFFICES: ATLANTA, CHICAGO, COLUMBUS, CULVER CITY (LOS ANGELES), DALLAS, DENVER, DETROIT, NEWARK, SEATTLE

TUNG-SOL MAKES ALL-GLASS SEALED BEAM LAMPS, MINIATURE LAMPS, SIGNAL FLASHERS, PICTURE TUBES, RADIO,
TV AND SPECIAL PURPOSE ELECTRON TUBES AND SEMICONDUCTOR PRODUCTS.
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it makes SENSE X
VE DOLLARS

HERMETIC
. SEAL
BUSHINGS

CANS &

: IF YOU manufacture electronic or nuclear
components requiring the use of hermetic-

ap—

seal terminals and cans, Heldor’s proven ol
a A g e
quality-control volume production me:zhods W 8
) A

makes possible substantizl dollar savings ‘
HH COMPLETE
ASSEMBLY
= SERVICE

It will pay you to get the facts about
Heldor’s cans, hermetic-seal bushings and
gomf»ietg assemblies made to meet MIL-T-27
or commercial ‘specifications. Send your
specifications or prints today for a “quote”
that tells its own money-saving story.

'HELDOR MANUFACTURING CORPORATION

HELDOR BUSHING & TERMINAL CO., INC. %/
S 238 Lewis Street e Paterson, N. J. -
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with an assist from
SELETRON

Here’s why Heyer Industries
chose and reorders SELETRON for
their new portable fast chargers

There’s nothing like a good charge to wake up your car
battery and Heyer Industries, Inc., Belleville, N.J., find
SELETRON Selenium Rectifiers assure efficient and certain
action in their “Safe-Fast” portable battery chargers.

Purchasing Agent Walter Mack says, “The selenium rec-
tifier is a major component in our product, and extensive
field tests show we are safe on all counts with SELETRON.
Your rectifiers give excellent performance under hecavy
current load.”

Arduous duty in fast chargers is
only one of many uses for versatile
SeELETRON Selenium Rectifiers. There
are innumerable applications. Be-
sidesradio, TV and other audio-visual
equipment normally requiring mini-
atures, they are components in indus-
trial electronic circuits calling for big
power stacks of all sizes.

Our engineers can guide you to a
solution of your problem in rectifica-
tion. Why not outline it to us today,
and study our catalog in Sweet’s Prod-
uct Design File. We also manufacture
germanium diodes and transistors.

— e ——h G - G SR e TR G e s G G

For complete dependability 1
Heyer’s fast charger utilizes one
Model 6T0730 SELETRON Selen-
ium rectifier.

RADIO RECEPTOR COMPANY, Inc.

Seletron
and Ger}r)zqrg,u_tm @ Since 1922 in Radio and Electronics
wison ; SALES OFFICE: 251 WEST 19th STREET, NEW YORK 11 .« FACTORIES IN BROOKLYN, N. Y.

66 Want more information? Use post card on 1ast page. November, 1953 — ELECTRONICS
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TAYLOR Commercial Grade Vulcanized Fibre

is tough, lightweight, abrasion resistant . . .

axcellent for bending, punching, stamping and forming . . .
resistant to organic solvents, oil and gasoline . . .

has excellent electrical characteristics.

Want to make something of it ?

Make it into insulating plates, upset washers, arc barriers,
terminal blocks, switch and appliance insulation, cases,
face plates for golf clubs . . . or any other electrical

or mechanical component that can benefit from the unique
properties of this versatile material.

Make it in red, gray, black, or special colors.

Make it from sheets or rolls with these specifications:

SPECIFICATIONS
Thickness
Range: .005" to 1”
Finish: 'Pressed and

calendered
Punching: To 3/16” thick
Sheet Size: 56" x 90”
Roll Width: 56” for thicknesses of
.005” through .060".
Coils to 3/16” for thick-

nesses of .005”through
.090”.

PROPERTIES

Mechanical
Flexvral Strength

(Lengthwise) 14000 psi min.

(Crosswise) 12000 psi min.
Tensile Strength

(Lengthwise) 7500 psi min.

(Crosswise) 5500 psi min.
Compressive Strength

(Flatwise) 20000 psi min.
Izod Impact Sirength

(Lengthwise) 3.5 Ft.-Lbs./inch
(Crosswise) 2.9 Fr.-Lbs./inch

Electrical
Dielectric Strength

(1/32” thick) 250 min.
Shert Time Test

(1/8” thick) 175 min.
Arc resistance,

seconds 100

Make it from turned rods. Diameters from 1/8" to 1” with
ground or buffed finish.

Make it easy for yourself when you’re buying vulcanized fibre.
Call your Taylor engineer . . . he will be glad to work with you . . .
help select the correct grades to fit your needs

—Commercial, Bone, Super White, Abrasive and Built-up.

Also ask him for samples of Taylor Laminated Plastics . . .

Phenol, Silicone and Melamine Laminates . . .

suited for a variety of your product requirements.

Taylor Flbie Company, Norristown, Pennsylvania— La Verne, Calif.

TAYLOR

Laminated Plastics
Vulcanized Fibre

Want more information? Usc post card on last page.
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FASTEST THING IN FASTENINGST

i
.
-
.
.
S

calliance ~ .rypNs” 70 TINNERMAN

... BEAMS-IN 50% ASSEMBLY SAVINGS!

Start by hand

S N Engineers at Alliance Manufacturing Company, . . .
AN = 5 g A ... zip overintegral studs, rivets,
- Alliance, Ohio, knew from experience how tubing, or other unthreaded
; SPEED NUT brand fasteners change fastening parts; bite into smoothest,
bl int ducti . That’ B hardest surfaces — lock with
PLO) sms m ?, pro .uc 0n savings. at's W y firm spring tension on metal,
they “turned” to Tinnerman for a clear savings plastic or wood. Eliminate
picture in designing the Tenna-Rotor! Push-On costly inserts in plastics; save

machining of die castings!

SPEED NUTS were selected right from the
Tinnerman catalog for. tremendous time and

engineering savings at the design stage! 16 Write tOdaz for your COPy”Of

Push-Ons, zipped over integrally molded studs, SPEED NUT SaYlngS Stories” a

attach the electronic mechanism to the plastic control panel b90klet of amazing examples of
and box! They eliminated metal inserts, nuts, and lockwashers Tinnerman savings to industry:
— reduced materials handling — stepped-up production, and TINNERMAN PRODUCTS, INC., Dept. 12,
1 3 Box 6688, Cleveland 1, Ohio. In Canada:

netted a 50% savings in assembly costs. Dominion Fasteners, Ltd., Hamilton,
3 7 i 3 1 Ontario. In Great Britain: Simmonds

A ca_ll w1!l bring your Tinnerman representative with complete, o
detailed information to help solve your fastening problems . . . § e e .
and maybe find savings like this! — 7 rue Henri Barbusse, Levallois (Seine).
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SPECIFICATIONS
POWER

Amplitude 100 volts open circuit
Continvously variable over a range of
-10 db

50 db attenuation in steps of approx.
10 db

Driving impedance 50 ohms or less
Max. average current {50 ohms load)
0.1 amp. for pos. pulses, 0.07 amp. for
neg. pulses

Max. recurrence rate at least 20,000 pps
Max. duty cycle 50%, min. pulse interval
(trailing edge to leading edge) approx.
40 us

WAVEFORM

Rise and decay timgs 0.03 us or less
(10% to 90% amplitude)

Crest and base line overshoots and
ripple less than 5% of average pulse
amplitude

Duration calibrated 0.1 to 50 wus, accu-
racy below 5000 pps within 5% or 0.1 us
whichever is greater, accuracy above
5000 pps subject to additional 0.3 us
error, min. pulse width less than 0.05 us
(50% amplitude)

POSITION

Delay after external sync signal fixed at
approx. 10 us or adjustable from apprax.
20 to 70 us

Advance or delay with respect to sync
out trigger calibrated 0.1 to 50 us, accu-
racy below 5000 pps within 5% or 0.1
us whichever is greater, accuracy above
5000 pps subject to additional 0.3 us
error

[l =taar N

RANGE EXTENDER

19 additional time increments of 50 us
each

Continuous calibrated coverage from 0.1
to 1000 us, accuracy within 5%

Plugs into top of Pulse Generator directly
above position or duration control

SYNCHRONIZATION
L]

Externally by almost any 5 volt wave-
form from essentially 0 to 20,000 per

sec.
Interna! single pulses, power line freq.
or adjustable from 20 to 20,000 pps
Recurrence rate meter, accuracy within
5%

Sync out trigger 50 volts, 1 us duration

ELECTRONICS — November, 1953
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‘0.K.But what's your price for performance?

Heére’s a purchasing agent buying resistors on a
price basis. But doing it the right way.

Some day we may even be able to quote resistor
prices in terms of performance —so many cents per
thousand hours of trouble-free operation. Then we’ll
be able to tell you exactly how much less Ward
Leonard resistors really cost than the so-called “bar-
gain” resistors now on the market.

But until then, remember, it’s performance you
pay for when you're buying resistors. There’s a lot
moore than just a few cents difference in the perform-
ance you'll get from the two resistors above.

The one made by Ward Leonard will perform at

its rated value for the life of the product it goes into.
There's a chance the so-called “bargain” resistor will
too. But you can’t afford to take any chances on your
product’s failure — even cnce out of a hundred times.
Not when you consider the actual cost of such failure,
figured in terms of returned merchandise, replace-
ment cost, customer and dealer dissatisfaction.
That’s why, even on a price basis, the accuracy,
dependability and uniformity of Ward Leonard re-
sistors make them far better buys than any of the
questionable bargains you'll find on the market.
Send for new Resistor Catalog No. 15. Ward Leonard
Electric Co., 81 South Street, Mount Vernon, N. Y

18
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This check list shows you howto '
get the most for your money in
terms of resistor performance

i . | ot
COATING. Vitrohm enamel coating of all Ward
Leonard resistors provides a complete hermetic seal
highly resistant to shock, high humidity, extrerse
temperatures, acids, alkalies, and electrolysis. Un-
like most resistor manufacturers, we manufacture
our own vitreous enamel.

RESISTANCE WIRE. The resistance wire is drawn fo
Ward Leonard’s own specifications for each particu-
lar resistor type. It is capable of withstanding heavy
overloads, has a uniformly low coefficient of resistiv-
ity. Many of the “bargain” resistors are wound with
resistance wire of ordinary grade.

TERMINALS. In Ward Leon-
ard resistors, special alloy
terminals insure proper ex-
pansion and adherence to
the enamel, are designed to
provide strong anchorage.
Every wire-to-terminaljunc-
tion is joined mechanically
first, then specially silver-
brazed for lasting contact.

RESISTOR CORE. Ward Leonard’s own manufac-
tured cores upon which the resistance elements
are wound comsist of a perfectly cylindrical
ceramie body of high density, low porosity, and
high dielectric strength, with a thermal coeffi-
cient of expansion correlated tc the expansion
of the enamel.

- Waord Leonord's com-
plete engineering text.
book, *“‘Handbook of.
Power ‘Resistors,”” $3.
per copy:

RHECSTATS CURELAYS ¢ CHEDMASTER -
: CONTEOLS i
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ANEW OIS FAMILY

FOR PRINTED CIRCUIT APPLICATIONS

@ Protection against bending during handling is achieved by recessing
each blade-type terminal in a notch in the bakelite base of the control.

@ Valuable mounting space is conserved on the printed circuit panel by
placing the terminals close in to the mounting bushing.

® Adequate clearance for circuit paths is provided by ample spacing
between terminals.

@ Available in miniaturized 3’ diameter (U70) and in '%¢’ diameter
(U45, GC-U45, WF-U45).

For your printed circuit applications, CTS offers consultation without

obligation.
Amplé spacing between printed circuit terminal Aniple spacing between printed circuit terminal
openings for the miniature Type U70 series pro- openings for Types U45, GC-U4S and WF-U45

vides adequate clearance for circuit paths. provides adequate clearance for circuit paths,



Type U70, 3/4” diameter mini-
aturized variable camposition
resistor with specizl printed
circuit terminals. Wettage rat-
ing: .3 watt for resistances
through 10,000 ohms, .2 watt
with 350 volts maximum across
end terminals for resistances
over 10,000 ohms.

Type U45,15/16” diameter, var-
iable composition resistor with
blade-type printed circuit ter-
minals. Wattage rating: 1/2 watt
for resistances through 10,000
ohms, 1/3 watt for resistances
over 10,000 ohms through
100,000 ohms and 1/4 watt with
500 volts maximum across end
terminals for resistances over
100,000 ohms.

CHICAGO TELEPHONE SUPPLY
e vroralior

Type GC-U45, 15/16” diameter,
variable composition resistor
with blade-type printed circuit
terminals same as U45 except
with attached SPST, 3 ampere,
125 volt “GC” type switch. Also
available with type “WF’’,
DPST, 3 ampere, 125 volt
switch. (Variable resistor type
WF-U45.)




Need
ceramic
coil forms?

Look to
CTC!

Nine different types to choose
from — each meeting strict govern-
.ment specifications.

. Wind these CTC ceramic coil
forms to your specifications — then
let us make them up for you in quan-
tity. Forms are made of grade L-5
silicone impregnated ceramic vary-
ing in winding diameters from .205”
to ¥%” and in mounted heights from
1947 to 145" (see table below).
Forms LST, LS5, 1.S6 and LS7 are
also available with silicone fibreglas
terminal retaining collars permitting
2 to 4 terminals. Designated as
Type C, these latter forms are excel-
lent for bifilar windings and are ad-
vantageous for single pie windings,
permitting terminals to be located
above or below winding thus short-
ening wiring to circuit elements.
These forms also afford twice as
many soldering spaces.

‘CERAMIC COIL FORM SPECIFICATIONS

Mounting Mounted
Coil Stud Form O.A.

Form Thread Size O.D. Height
*ST 8-32 205" 195,"
*S6 . 10-32 Vi’ 214,
S5 Vi-28 %" 116"
158 Va-28 2%4" 2%"
*57 V4-28 ZAE 7 P

*ALSO AVAILABLE as Type C, described above,

For your convenience, a kit
(X1897) containing' 3 each of the
forms listed above is available for de-
veloping prototypesand pilot models.
Also, a new Coil Kit (X2060) con-
taining 10 slug-tuned LS6 Type C
coils is available — ranging from 2
Microhenries to 800 Microhenries.

Ceramic coils wound to your spe-
cifications can be furnished in quan-
tity. Cambridge Thermionic Corpor-
ation, 437 Concord Avenue, Cam-

74

Shown appraximotely full size,

bridge 38, Mass. West coast manu-
facturers contact E. V. Roberts,
5068 West Washington Blvd., Los

Angeles, and 988 Market Street, San

Francisco, California.

Color-Codad Chart on inside cover of the
CTC Ceramic Coil Form Kit lists data of interest
to designer and enables designer to order in
quantity afier specifications are determined.

CAMBRIDGE THERMIONIC
CORPORATION

custom or standgi_d ;:-,- . the guaranteed components
Sl = i

Write for Free Catalog #400 containing complete data on the entire CTC line,

Vant more information? Use post card on last page.
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Armco Simpllifies Its Electrical

- Steel Grade-Names

Nearly 25 years ago Armco introduced

" R a system of electrical steel nomenclature

based on numbers indicative of standard
core loss limits at 10 kilogausses. At that
time all rolling was by the hot reduction
method. Since then, cold reduced elec-
trical steels have been introduced,

. oriented grades developed, and core loss

Armco Trade-Names
TRAN-COR M-43
TRAN-COR M-36
TRAN-COR M-27
TRAN-COR M-22
TRAN-COR M-19
TRAN-COR M-17
TRAN-COR M-15
TRAN-COR M-14
TRAN-COR A-5
TRAN-COR A-6
TRAN-CORT

ORIENTED M-7W
ORIENTED M-6W
ORIENTED T

Note the simple and clear differentia-
tion between non-oriented and ori-
ented grades. The non-oriented are
known by the familiar name TRAN-
cor. The oriented types are called
ORIENTED, and their numbering sys-
tem is patterned after AISI practice
also. As before, “X” indicates the
oriented grade suitable for either

...... TRAN-COR 101
...... TRAN-COR 82
...... TRAN-COR 72
...... TRAN-COR 65
...... TRAN-COR 58
...... TRAN-COR 52

...... TRAN-COR 2X-O
...... TRAN-COR 3X-O

..........

...... TRAN-COR T-O

limits have been set at 10 and 15 kilo-
gausses.

Armco now takes another constructive
step to help simplify its electrical steel
nomenclature. Armco grade names now
conform closely to the AISI type number
system. The new Armco trade-names
along with the ones they replace are:

The Obsolete

Armco Trade-Names

Armature
Electric

Radio 5

TRAN-CORT

TRAN-COR 3W-0O
TRAN-COR 4W-0O

TRAN-COR T-O-S

wound or stacked cores, “W?” the
grade made for wound cores only.

Differentiation between hot- and
cold-reduced grades will be made by
adding “hot-rolled” or cold-rolled”
to the new trade names.

Radio 5 and Radio 6 become
TRAN-COR A-5 and A-G, the “A”
standing for “audio.”

Y

ARMCO STEEL CORPORATION

pRMCo
4713 Curtis Street, Middletown, Ohio

i Export: The Armco International Corporation \\//
2
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A
IS POWER...SIZE...OR WEIGHT

W DIFFUSED JUNCTION
GERMANIUM RECTIFIERS

b}
G-E
e NS A COMPLETE Lo |
. o) —— e :
OT only is the complete G-E rect:fier line IN9} ~kdnverse ‘D¢, Outper
d g ]oo v —

, an umbrella which covers virtually every IN92 200 150 mqg
power requirement imaginable but individual IN93 300: 100 mq
types also apply to a broad base of power IN15) 10 75 ma
Yp pply L IN152 Ov 500 m
circuit functions. The 1N91 is an excellent IN153 200 v 500 m°

oMo 0 3 ) a
example. Utilizing its low voltage...high current IN15g 333 v 500 mq
M 500 mg

characteristics our engineers pin point new
applications every day. A machine involving
small dc relays...a calculator...modcl train
control...appliances...a pinball machine

are typical discoveries. Quite possibly the

OESIGN FEATuRES
® VERY LOW L0ss¢s
® HERMETICALLY s¢

equipment design you are presently at work on 3 ALED op.:
) — = Ing elements against deferiarar.
will be the next addition to this list. b
@ MINIATURE SIZE moyg oo ..
Why not send your specifications to fernal losses, Possible by low in. :
al F : T 7 ® DESIGNED .
General Electric application engincers B sio s ';:,zree.ra'l.m:li’ory humidity sesys
for a complete recommendation! vibretion requireme
@ MULTIPLE agp nts.
ANGEMENTS for 111 ywaye o

brid € circuits y to ten fam r
ge circ S up ens of g pere
g

]
1

i

l E ' G-E i General Electric Company, Section 4113 = =
Electronics Park, Syracuse, N. Y.
A P P ll c AT l o “ * Here are my circuit requirements. Please send me your recommendation,
ENGINEERS B AME PR S —
ADV'SE You! ; COMPANY ..o R e S S
i ADDRESS....cooooin .

LAY e CITY oo T . Y

V4 ! ]

g ,-;/’ 7::7575|s:3‘ V\\\,“ %

By Mo G E N E R A |_ E ]
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slip ring
assemblies-

Your slip ring requirements may necessitate a very large assembly, equipped
to carry 500 or more circuits, and operable for long periods of time under severe conditions. Or you
may require 2 miniature unit which can be produced inexpensively in high volume and still function
to precision specifications. . . . PM Industries can fulfill either type of requirement because we are
experienced in designing, developing, and producing Slip Ring Assemblies at both ends of the scale.

FOR EXAMPLE —

REQUIREMENT: S R. A. for
gun fire control. CUSTOMER:
U. S. Navy, Bureau of Ord-
nance. The specifications on
this unit called for 531 cir-
cuits, including high voltage
and RF. Also included in the
specifications were easy serv-
| icing, long operating life, and
1§ ability to withstand vibration
and severe shock.

The completed assembly,
which met all specifications,
was 8' 1”7 high, 40" in diam,,
and weighed 4300 lbs. Subse-
quently the customer specified
greatly reduced weight, in-
creased electrical capabilities
from fewer rings, additional
RF circuits, and decreased

TOMER: Bendix Aviation Corp. This unit, which is
being produced to meet special military specifications,
is 450" long, with rings .250” in diam. The rings are
silver alloy not less than #70 Vickers in hardness,
and are molded in mineral filled Melamine with a
central mounting shaft of stainless steel. The molded
units are 100% tested at 900 volts RMS, 60 cycles.

space allotment. These have
been achieved in a unit 9” x

12" x 59" weighing 450 Ibs.

Production rates, even though high initially, have
recently had to be increased in order to meet Bendix
Aviation's demand for this PMI assembly.

For further information on how PMI might be of assistance to you, write for our Facilities Report and
our new krochure "'Slip Ring Assemblies to Your Specs.”

DESIGN o DEVELOPMENT ® PRODUCTION

‘ndustries Inc., Stamford, Conn.

— _Electro-mechanical devices « Engineered plastic-metal assemblies

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

November, 1953 — ELECTRONICS

WWW-americanradiohistorv. com



/ ’ SR ’We set our sights on loping a new electron gun o:m y’fmee f.mt;r be:
o 3 ':wa;d establish an zll-time %agh in resolution fcr electrostafi!:-iocui pacturesnbe!- o

{ We shot for a gum that vould produce a emiler sharper apot . ..a aptat freg

from the zffects of excessive starrmv which cauces an outlms b]ur smuiar .

to the haze around the moor on a cloudy night.

Snalle: spot size, and cl=ancr, more unifors. spot shape are the secrets

I

af the Du Mont Hi-R ~ Te_etron. These are the features which have made

possible a more vivid presentation of the television picture.

They are the reasons why, in just a few mouths, the Hi-R Teletron has becomz

the nerformance standard of the television irdustry.

gUMONT
y o 2

Hi=R— A new

high

in rasolution — now being
incorporated in all DuMont
Electrostatic Foeu$ Tetetrons

*TRADE MARK

CATHODE-RAY TUBE DIVISION e ALLEN B. DU MONT LAEORATORIES INC,,

ELECTRONICS — November, 1953 ‘Want mare information? Use post card on last pege,
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By testing motors under desert conditions
G.E. gives you more for your motor dollar

This motor is being removed from the dust chamber
at Fort Wayne, Indiana, for inspection by G.E.
Specialty. Motor Dept. Engineers. Operated for
many gruelling hours in hot, wind-driven sand, it
has endured conditions tougher than any it will be
expected to meet in service.

Used to detect the particular problems of desert
operation, the dust chamber typifies the engineer-
ing thoroughness and precision at General Electric

‘the resourcefulness that helps build better quality

fractional-horsepowermotors—of all kinds—for you.

Whatever your aircraft motor problem, remem-
ber that G.E. Engineers have both the testing
facilities and skill to solve it. General Electric will
design and build precisely the motor you need to
meet your most demanding requirements . . . solve
your toughest problems.

For more information or engineering assistance;
contact your nearby G-E Apparatus Sales Office.
General Electric Company, Schenectady 5, N. Y.

70418

2@4 cere /zzz‘ your w)/zééfzce 27 __

GENERAL

) ELECTRIC -

WWW americanradiohistorv. com
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““BEST-IN-SIGHT"
PICTURE TUBES

RN o

<over 99% ~
hit the bull’s-eye

/;for quuliiy&

Thousands of famous-name TV picture tubes
were quality-tested by a famous-name manufac-
turer” of sets. When the scoring was over, Federal
led all the brands tested . . . with an O. K. on
over 99% of its tubes!

Here’s proof of picture performance, Mr. Pur-
chasing Agent . .. proof that you can cut your
production line rejects with “Best-in-Sight” pic-
ture tubes.

Federal dependability is based on Federal’s
years of experience in producing power tubes . ..
up to 500 KW . . . for hundreds of broadcast
stations ... for rectifying, industrial, military and
general purpose applications.

Talk over your TV tube requirements with
Federal . . . get the facts about the tube with
picture quality to match the finest chassis quality.

For full information on types and sizes, write
today to Dept. N-413.

"Federal
Federal Telepltone and Radio ompany | il scne:
VACUUM TUBE DEPARTMENT 100 KINGSLAND ROAD, CLIFTON, N. J. tubes”’

In Canada: Federal Electric Manufacluring Company, Lltd., Montreal, P. Q.
Export Distributors: International Standard Eleciric Corp., 67 Broad St., N. Y.

ELECTRONICS — November, 1953 Want morc information? Usc post card on last page. 81



DIRECT READING, MULTI-PURPOSE

SIG

GENERATOR

Now -hp- offers precisely accurate, easily obtained, direct
reading test signals at any frequency from 10 to 11,000 mc!

New Model 620A SHF Signal Generator extends coverage
of the -hp- generator group through the 7,000 to 11,000 mc
range. Like other -hp- VHF, UHF and SHF Signal Genera-
tors, Model 620A provides the utmost in accuracy, pulsing
capabilities, wide range, broad usefulness, and convenicnce.
Frequency and output are directly set and read—no charts or
interpolation are necessary.

Within its range, this new instrument simplifies all types
of measurements including sensitivity, sclectivity and rejec-
tion, signal-to-noise ratio, conversion gain, SWR, antenna
gain and transmission line characteristics. It is also highly
useful for slotted lines or waveguide nctworks, filter net-
works, etc.

Versatile -bp- 620A - provides internal or external pulse
modulation, internal square wave modulation, FM or CW
output. On internal FM, the instrument provides a saw-

COMPLETE

COVERAGE

NG

new!
-hp- 620A

SHF SIGNAL GENERATOR
7,000 to 11,000 mc

tooth sweep variable between 40 and 4,000 ¢ps (deviation
variable to +3 mc). For external frequency modulation,
capacitive coupling is provided to the repeller of the klystron
oscillator. Repeller voltage is tracked automatically, and no
adjustment is necded to select the correct {requency.

Output of the instrument is 0.1 mw or 0.071 v to 0.1 v
(—10 dbm to —127 dbm) into 50 ohms. Frequency calibra-
tion accuracy is better than 1%, and attenuator accuracy is
within =2 db.

Repetition rate is 40 to 4,000 pps, and pulse width is vari-
able from 0.5 to 10 usec. Sync-out signals may be simultaneous
with the rf pulse, or in advance by any period from 3 to 300
psec. Model 620A may be synchronized with external sine
waves, or with positive or negative pulse signals. The instru-
ment is compactly and sturdily constructed of highest quality
components, weighs 90 pounds, and measures approximately
177 wide x 14 high by 16” deep. Power source is 115 v
+109%, 50 /60 cps, 250 watts. Price: $2,250.00.

I HEWLETT-PACKARD

82 Want more information? Use post card on last page.
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FOR ALL FREQUENCIES

-hp- 608A

VHF SIGNAL
GENERATOR

-hp- 614A

mc UHF SIGNAL
GENERATOR

| pwiett-Packard ofiers broad selection of direcl-reading signal ggnerato

Instryment Frequency Range Characteristizs Price
Output 0.1 pv to 1 vinto 50 ohm Inad. Pulse or L

-hp t .00

biac084, L0llof500]mc CW modulation. Direc! calibration. ST\ -
Output 0.1 pv to 0.5 v into 50 ohm load. Pulse,

hp 612A 450 10 1,200 mc CW or amplitude modulation to 5 mc. Direct 1,200.00

] calibration.

Output 0.1 pv to 0.223 v into 50 ohm load.

-hp- 614A 00 + 1,750.0

il 800 t0 2,100 me Pulse, CW or FM modulation. Diret calibration. KatE00

QOutput 0.1 pv to 0.223 v into 50 ohm load.

hp- 616A ! M m Lo 1,950.

BOIC BOQIITI0C0Te Pulse, CW or FM modulation. Direct calibration. -

Output 0.1 kv to 0.223 v inko 50 ohm load.

-hg- 6188 3,800 to 7,600 mc | Pulse, CW, FM or Square wave modulation. 2,250.00
Direct colibrotion.
Output 0.1 pv to 0.071 v into S0 ohm lood.

hp- 620A 7.000 to 11,000 mc | Pulse, CW, FM or Square wave modulotion. 2,250.00
Direct calibration.

-hp- 612A UHF-TV SIGNAL GENERATOR
Model 612A is a new master oscillator—power amplifier

generator especially designed for TV measurements includ- -hp- 616A
ing receiver and amplifier gain, selectivity, sensitivity and UHF SIGNAL
image rejection. Like other -bp- generators, it is also a con- GENERATOR

venient direct-reading power source for driving bridges,
slotted lines, antennas and filter networks.

-bp- G12A covers all frequencies from 450 to 1,200 mg,
and provides 0.5 volt output into 50 ohms throughout range.
It has low incidental FM and broad band video modulation
to 5 mc. It may be modulated internally or externally, ampli-
tude modulated, or pulse modulated (good rf pulses 0.2 usec
or longer) . Pulse modulation may be applied to the amplifier,

or direct to the oscillator for high on-off signal ratios. Price: -hp- 6188
$1,200.00. SHF SIGNAL
Data subject fo change without notice. Prices f.o.b. factory. GE N E RATO R

For complete details, see your -hp- field representative or write direct

HEWLETT-PACKARD COMPANY

2853-A PAGE MILL ROAD +» PALO ALTO, CALIFORNIA, U.S.A,
SALES REPRESENTATIVES IN PRINCIPAL CITIES

INSTRUMENTS | SOMPLETE
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Check these features:

SPAN:
adjustable from 1 to 50 milli-
volts. Arbitrary dial markings,
readily converted to millivolt
range by means of calibration
supplied with recorder.

ZERO SUPPRESSION:
coarse and fine dials permit
movement of zero by % 100% of
max. span.

DAMPING:
adjustable to obilain oplimum
balancing action for almost any
span or source impedance.

SENSITIVITY:
automatically adjusts measur-
ing circuit response as span is
changed.

SPEED:

full scale pen travel as fast as
one sccond.

WIDE CHART:
11-inch calibrated width gives
high resolution.

STANDARDIZING:
manual.

@ REFERENCE DATA:
Write for Data Sheet No. 10.0-10 “‘Adjustable
Span Electronik Recorder."”

The most versatile
test data recorvder
yOu’ve ever seen!

U COCL R LR X Err v e
0 10 20 30 40 50 CO 70

If you need to record results of a variety of tests, this new ElectroniK
instrument is just what you’ve been looking for. A simple turn of its
dials converts it to practically any range your tests require.

Especially useful with strain gauges, accelerometers, tachometers,
differential thermocouples—or any other voltage-producing transducer
—it is like having a hundred instruments in one. You can vary its full
scale span over a wide range, to spread out test curves in exceptionally
readable form. You can move its zero point up and down at will, until
the portion of the test curve in which you’re most interested is spread
across the recorder chart. And you can change its sensitivity and damp-
ing to give the recording characteristics that best fit your test. Span
and zero adjustments are completely independent.

Our local engineering representative will be glad to discuss how this
new instrument can bring new convenience to your test work. Call him
today . . . he is as near as your phone.

MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 4425
Wayne Ave., Philadelphia 44, Pa.

Honeywell

Fout i Coitaly-
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You Can Depend on COMMU

THROW AWAY the special washers and
tubings used in your present mechanical
mountings of toroids. C-A-C Advanced Design
provides a molded-in brass bushing with
center hole sizes to clear (type A) or
tapped (type B) for a 6/32 screw.

PRESSURE ENCAPSULATION in low loss plas-
tic provides a dense molding of extremely
uniform dimension. We've cycled them from
—73° C to 150° C—boiled them for hours
in salt water—without any significant change.

TERMINALS are brass, silver-plated. Located
for ease of connection. Any reasonable num-
ber of terminals may be provided. Units may
be stacked and mounted with o single screw.

ELECTRONICS — November, 17*.

ACCESSORIES for

EXCLUSIVE 4

C-A-C

DEVELOPMENT

TOROIDAL INDUCTORS
Data For Standard Types

Normal Appr. Size Useful Freq. Qmax @ lac.
Type Lmax. O.D.xH Range Freq. T.C. ma
* 206 3.0 Hy 90x 40 UptoISKC 140@ 9 KC | 23
**930 17.5Hy 1.20x 40 UptoIS5KC 170@ 75KC | 42
254 35 Hy 1.85x 85 UptoISKC 220@ 5 KC | &7
466 60 Hy 2.15x1.00 UptoISKC 260@ 5 KC 3 95
* 848 1.4 Hy .90x .40 10- 50 KC 170@ 20 KC | 33
*% 395 8.0 Hy 1.20x .60 10- 50 KC 220@ 20 KC 1| &l
381 17.0 Hy 1.55x .65 10- 50 KC 250 @ 175KC 3 71
* 608 600 Mh .90x .40 30- 75 KC 165@ 60 KC 3 50
579 7.5 Hy 1.55x .65 30- 75 KC 185@ 30 KC 2110
* 041 320 Mh .90x .40 50-200KC [I15@ 120 KC 3 &8
013 4.0 Hy 1.55x .65 50-200 KC [45@ 70 KC 3 150
REMARKS
@max—Values taken at approx. .0l lac. Q decreases
with increasing current to about .50 Qmax ot
1.0 lac—higher inductance values have fower
@max at lower frequency due to dielectric
losses of winding distributed capacity. All
values are for inductors wound with Heavy
Formex wire.
T.C.—Temperature characteristics as follows:
{—approx. 100 ppm /°F
2— = .19 55 to 90°F
3— = .1% 30 to 130°F
{most types with temp. characteristic 1 are
available with characteristic 3 at no sacrifice
in performance)
lac—r.m.s. current which raises 0.1 Hy inductor to max.
(2% above initial) inductance — (19 increase
occurs at approx 0.35 lac.
* FINISHED SIZE—1-1/16" O.D. x 1/2° THICK
* % FINISHED SIZE~1.5/16" O. D..x 11/16" THICK

COMMUNICATION ACCESSORIES Company

HICKMAN MILLS, MISSOUR!

Want more information? Use post card on last page.
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A NEW TERMINATION
TECHNIQUE FOR ...

e COMPUTERS

e SWITCHBOARDS AND INSIDE PLANT EQUIPMENT

If you are concerned with the wiring of close
spaced equipment, investigate the new AMP
Solderless TAPER TAB RECEPTACLE for flat
relay or switch tabs shown at right. It is self
locking when installed on a male tab with match-
ing 314° taper, yet can be removed and recon-
nected any number of times without solder or
special tools. These terminals are supplied on
reels in continuous strip. Customer crimps them
on wires using AMP automatic machines at
speeds up to 4,000 per hour!

Performance of these miniature connectors
meets exacting requirements for millivolt drop,
corrosion resistance, and vibration. They are
suited for critical low level circuits or power
circuits up to several amperes.

Write to AMP Electronics Division for com-
plete information concerning AMP TAPER TAB
RECEPTACLES . . . you will receive data and
samples by return mail.

An example of the savings possible with Taper
Tabs and Receptacles. This disconnect block in
Remington Rand’s new electronic computer had
more than 1,000 wires soldered to tabs in a space
approximately 53" x 9"—an assembly operation
requiring two weeks’ time. After tabs were modi-
fied to taper shape (See picture insert), the same
operator can now assemble two blocks per day—
a 20 to 1 increase—using A-MP’s Taper Tab
Receptacle No. 41355. There are neither loose wire
ends nor drops of solder in the assembly to cause
shorts nor cold or rosin joints to open up in the
field. Installation is simply a mechanical opera-
tion requiring little operator skill, resulting in
greater uniformity.

*For connector plugs and other applications
where a round pin is more adaptable, see AMP
taper pins.

Want more information? Use post card on last page.

RELAYS, SWITCHES, AND MULTI-CIRCUIT COMPONENTS

PHOTO AT RIGHT SHOWS AMP SELF LCCK-
ING TAPER TAB RECEPTACLES BEING
APPLIED TO MATING TABS ON A STEPPING
SWITCH. LOCKING ACTION GIVES MAXIMUM
ELECTRICAL AND MECHANICAL SECURITY
... CONNECTIONS ARE SUITABLE FOR CRITI-
CAL LOW LEVEL CIRCUITS.

TR
i

© AMP

AMP Trade-Mark Reg. U. 5. Pat. Off.
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AIRCRAFT-MARINE PRODUCTS, INC.
2100 Paxton Street, Harrisburg, Pa.

Aircraft-Marine Products of Canada, Ltd.
1764 Avenue Rd., Toronte 12, Ontario, Canada

ELECTRONICS — November, 1953 Want mere information? Use post card on last page. 87
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For a complete range of compositions
solving every imporfant design problem

;?;;w  GENERAL CERAMICS

ELECTRICAL CERAMICS

-~

. > &
£
’ -~ F7 : ..
[. 2 4 #5 2 7
7 L5 4
P ocone RS © v - v 4
’

STEATITE

PORCELAINS

General Ceremics has specialized in the manufacture of high quality
ZIRCON zechnical ceram.c materials for the electrical and electronic indus-
zries for over 2% years. The many compositions now supplied were
developad over the years to solve specific problems of these indus-
tries. Most of th2se compositions have been standardized by General
Ceramics amd are available to solve your problems quickly and
economically. Why not call, wire or write today for information.

.

P CENERAL
PIES s SHANTY (ulvnllunzt

CERAMI n T
General Offices and Plant: KEASBEY, NEW JERSEY
WAXERS OF STEATITE, ALUMINA, ZIRCON, PORCELAIN, SOLDER-SEAL TERMINALS, LIGHT DUTY REFRACTORIES, CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE & FERRAMIC MAGNETIC CORES

88 Want more information? Use post card on last page. November, 1953 — ELECTRONICS
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Westinghouse Fosterite” Transformers
must pass this 4-hour underwater test

If you’re looking for a small, open-type transformer,
fully protected against moisture, check the line of
Westinghouse Fosterite impregnated transformers.
This four-hour underwater test proves the point:

All Fosterite-treated transformers are completely
submerged in hot water at 60° Centigrade for two
hours, after which they are “thermal-shocked” in
cold tap water, and soaked there for an additional
two hours. An electrical test is then applied, in
which each transformer must show an insulation
resistance reading of at least 2000 megobms.
Fosterite has to be good!

This is just one of many severe tests to which

you can Be SURE... ¢ i15

Westinghouse

Westinghouse specialty transformers are subjected.
They assure you of quality that will meet your re-
quirements exactly . .. quality that stands up under
extreme conditions.

Fosterite impregnated and coated transformers
can be made available to meet your most stringent
specifications. In addition to moisture protection,
Fosterite makes drastic weight reductions possible
... as much as 30 to 50%, when compared to
enclosed types.

Call your Westinghouse representative for further
information, or write Westinghouse Electric Corpo-
ration, P. O. Box 868, Pittsburgh 30, Pa.  J.70678

wWwWwW.oamericanradiohistorv.com
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From the Thomas & Skinner Research & Development Laboratories. . . first to de-
velop Shell-Molded Alnico...comes the announcement of new Alnico 5Cb, with
an energy product offering new concepts in permanent magnet applications.

By incorporating the use of new alloy clements with
special heat-treating procedures, Thomas & Skinner has
developed Alnico 5Cb. Ready for use as an advanced
permanent magnet material, Alnico 5Cb is the result of
years of intensive work by Thomas & Skinner Research
& Development engineers.

New Alnico 5Cb is similar in physical characteristics
to Alnico 5, but offers considerably higher external en-
ergy and residual induction . . .
of 5.70 million nominal.

an average encrgy product

For electrical, electronic and industrial applications,
Alnico 5Cb opens new possibilities for weight and space
reductions in product design.

There may be a definite need within your own product
development for the extremely high energy product
offcred by this new magnetic material. Write Thomas &
Skinner today for specific information on Alnico 5Cb.
For complete assistance on permanent magnet designs,
call on Thomas & Skinner engineers.

# Patent applied for.

THOMAS & SKINNER Steel Products Company, Inc.

1122 East 23rd Street, Indianapolis, Indiana

ELECTEONICS — November, 1953
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let EDO house your electronic equipment

Housing intricate electronic equipment for airborne or shipboard use
to withstand shocks and forces which might cause malfunction often
presents problems as difficult as the design of electronic systems
themselves.

Tackling such problems for electronic manufacturers, ship and air-
craft builders is a specialty of the Edo Corporation. Whether your
equipment must operate properly. on jet aircraft or on board ship under
battle conditions, its reliability is improved if mounted in Edo-designed
and built cabinets or housings.

If you have a housing problem, why not talk it over with our versatile
engineering staff whose three-fold experience in the marine, aviation
and electronics fields is unique and at your disposal.

to withstand...

ERVIRONMENTAL

TWO TYPICAL HOUSING PROBLEMS SOLVED BY EDO

1. AIRBORNE HOUSING. A volume producer of airborne radar 2. SEABORNE INSTALLATIONS. To house its own electronic

nacelles, Edo was asked to design a pressurized external store equipment developed and manufactured tor the Navy, Edo
housing capable of being flown in the trans-sonic speed range. engineers have perfected a series of standard electronic cabi-
From wind tunnél tests to completed tooling and production, nets admirably suited to naval electronic equipment. Capable
Edo relieved the electronics manufacturer and the aircraft of housing all standard electronic units, the Edo cabinets are
builder of these design problems. vibration-proof and spray-proof.

SINCE
1925

Want more information? Use post card on last page. November, 1953 — ELECTRONICS
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FOR IMPROVED EFFICIENCY...
LOWERED COSTS...

MAGNADUR'
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WIDTH AND
LINEARITY
CONTROL SLUGS

{ i fovules
W ® ® O and first in mass production

of this basic group of TV components! Ferroxcube and Magnadur parts are
the products of 16 years of extensive research and manufacturing experience.
The new design requirements of the television industry are being
supplied successfully by Ferroxcube Corporation—providing TV set makers with the
new ferrite and permanent magnet components with which improved

television designs are created.
SEND US PRINTS OF YOUR MAGNETIC CORE PIECES FOR QUOTATION

FERROXCUBE CORPORATION OF AMERICA

A Joint Affiliate of Sprague Electric Co. and Philips Industries, Managed by Sprague ®
35 EAST BRIDGE STREET e SAUGERTIES, NEW YORK

el



NEW GUN

Tests made under standard conditions in
fringe areas and in laboratories show better
definition in Westinghouse picture tubes

In the Westinghouse engineering laboratories, tests were
made of the performance of the new Westinghouse electro-
static gun in a 21-inch tube. Comparable tests were made on the
Westinghouse FM-6 gun—which has been recognized as being
among the best in the industry. The results of thesc tests show
that the new gun gives a decidedly superior performance.

To substantiate this laboratory data a series of field tests
was made in a residence in Bath, New York. A Westinghouse
21YP4 clectrostatic focus picture tube was sclected at random
from cartoned stock. The 21YP4’s of three other lcading man-
ufacturers were purchased from distributor stock. Identical test
conditions were maintained.

The results of these tests:

1. The smaller spot size produced in the Westinghouse tube
gave greater picture resolution, finer definition, than that
of any other tube tested.

2. The Westinghouse tube showed more detail in high-
lights and smaller snow particles than any other tubes
tested.

3. Subscquent laboratory tests showed that the Westinghouse
tube maintained far better focus over a wide range of
focus voltage than any other tubes tested, as follows:

Westinghouse: Sharp focusfrom —50Vto +150V.
Brand “X’":  Sharp focus from —30V to—60 'V only.
Brand "'Y"': Sharp focus from —80 V to —100 V only.
Brand "'Z"": Sharp focus from 160V to 200V only.

u caN BE SURE...IF ITS
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n to beam current over a range of
anode voltages — depicting the
ability of the gun to maintain
sharp definition despite changes
in current.

WESTINGHOUSE ELECTRIC
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In Westinghouse Electrostatic
Picture Tube Gives Betier
Resolution in Fringe Areas

Westinghouse Brand X"’

Check Comparative
Resolutions Shown
in These Photographs

s coneom () ROCHESTER _ = The greater resolution, finer
il  wahy = . definition, and better contrast
of the Westinghouse tube is ob-
vious on the unretouched pho-
tographs on the left. Each
Westinghouse Brand 'Y photograph shows a Westing-
house tube operating next to a
competitive tube in an adjacent
chassis. Each pair of pictures is
the result of a single photo-
graph with each tube operating

under identical conditions.

Westinghouse invites you to
perform this or similar tests in
any chassis you may choose.
Brand "'Z" _ Complete data resulting from
the Bath, New York, tests on
Aug. 15, and Westinghouse lab-
oratory tests is available upon
request to Dept. A-211, Westing-
house Electric Corp., Elmira,
N. Y.

The following test conditions were maintained throughout all field tests:

Date: August 15, 1953 Tubes Tested: Westinghouse 21YP4 with Beam Current: 200 #a
Location: Bath, New York new electrostatic focus gun and 21YP4's  Apode Voltage: 13.5 KV
Signal: Test pattern from station WHAM- of three other leading manufacturers. . 400 V
TV, Rochester, N. Y., 70 miles distant. All tubes selected at random. Screen Voltage:
ET-95039

RELIATRON TUBES

CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y,

ELECTRONICS — November, 1953 Want more information? Use post card on last page. 95
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You know you can count on his help

When the need was grim and the time was
short, this man somehow always got there to
see things through. You called him, knowing
he would come.

And this “old-fashioned” idea of responsibility
and service still lives today, in those individuals
and enterprises that have been fortunate enough
to inherit it. It governs this enterprise, for one,
in its relationships with all those who depend

on it for knowledge, integrity, and willing ac- -

it Fin mans-Brass aF ie Besl

Want more information? Use post card on last page.

ceptance of full responsibility in time of need.
We honor these men with missions, because we
understand them well.

The BrisToL Brass CORPORATICN, makers of
Brass since 1850 in Bristol, Conn. Offices or
warehouses in Boston, Chicago, Cleveland, Day-
ton, Detroit, L.os Angeles, Milwaukee, New York,
Philadelphia, Pittsburgh, Providence, Rochester.

WWW-americanradiohistorv.com
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it AEAD INICEDT CALIPLING RING 1OCKWASHERS AND

This secondary coil shows the rugged construction used to insure proper This UNITOR AC Arcwelder provides a
operation under all service conditions. Natvar Varnished Fiberglas Tapc and welding current of 600 amperes at 40 volts
S]m‘vin;{ are used to insulate and protect coils and leads from moisture and heat. load \'0|lagc on a 50% duty cycleA Heat range

can be conlfrolled either at the unit or from
the operalor's stand, from maximum down to
100 amperes at 25 volts. The unit can be

moved close 1o the job so that long ground

and electrode cables are not required.
UNITOR A. S., Oslo, Norway, manufactures a com-

plete line of AC Arcwelders which can be easily moved from
jo]o to job. Since service conditions vary widely, these units are
designed and built to operate in spite of severe moisture, cor-
rosion. heat, and vibration.

Transformer coils and leads are insulated and protected with
Natvar Varnished Fi]oerg]as Tape and Sleeving because of its
uniformly high performance under adverse conditions. Natvar

agent and distributor for Norway is C. Bagges As]oesﬂ(ompani
AS., Radhusgt 6. Oslo.

Natvar Products

Varnished cambric—cloth and tape

Varnished canvas and duck

Varnished silk and special rayon

If you need insulating materials with good pllysical and elec-
trical properties, and excepfional uniformity, it will pay you to
get in touch with your distributor, or with us direct.

B NATVAR CORPORATION

FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION
TELEPHONE CABLE ADDRESS
RAHWAY 7-8800 NATVAR: RAHWAY, N, J.

201 RANDOLPH AVENUE o WOODBRIDGE, NEW JERSEY

Varnished—Silicone coated Fiberglas

Varnished papers—rope and kraft

Slot cell combinations, Aboglas®

Varnished-lacquered tubing and
sleeving

Extruded vinyl tubing and tape

Styroflex® flexible polystyrene tape

Extruded identification markers

Ask for Catalog No. 22

98 Want more information? Use post card on last page. November, 1953 — ELECTRONICS
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THESE CONNECTORS ARE ACTUAL SIZE
r 4

Series SM-20......Sub-Miniature Rectangular Connectors

Serles 20............ o Miniature Rectangular Connectors

Series H-20 ........ Hermetical Seal Miniature Rectangular

Connectors

Serfes C-20..cc..ecovereeerees Miniature Hexagonal Connectors
(Vibration Proof)

Series EZ-16. Easy Rel Power Connectors
(Spring Loaded contacts)

Series 16..... Rectangular Power Connectors

Series 14.......o.vvmveivenen Rectangular Power Connectors

Series PC.....eeccecerreencuceseecnens Printed Circuit Connectors

Miniature Precision Stand-offs

SPECIAL DESIGNS— submit your connector problems to
our engineering department,

ELECTRONICS — November, 1953

ELECTRONIC SALES DIVISION Deduﬂﬂmscu CUWUHHTlﬂn

Write Dept. EC-11, DelJur-Amsco Corporation
45-01 Northern Blvd., Long Island City 1, N, Y.

Want more information? Use post card on last page. 99
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Here's How...

Plaskon Fiber Glass Alkyd Meets Specific Elec-
tronic Equipment Requirements

¢ DEJUR-AMSCO CORPORATION,

Exclusive Sales Agents for Continental Connectors,
45-01 Northern Blvd., Long Island City 1, N. Y.

Continental has kept pace with the electronics industry
in miniaturization, sub-miniaturization and printed

Virtually No Shrinkage with Plaskon Alkyd,

¢ CAL-CONNECTOR,

7414 Varna Avenue, North Hollywood, California:

“Shrinkage of insulating inserts in electrical connectors
presents a serious problem to the user—especially

Miniature VARICONS are molded of Plaskon
Alkyd for dielectric properties—plus.

ELCO CORPORATION,

190 W. Glenwood Avenue, Philadelphia, Pa.

These pygmy parts are miniature connectors that do
the work of giants and now, utilizing Plaskon Alkyd,
carry even heavier loads. Elco Varicons have a wide
acceptance in the electrical and electronics fields. They

circuit connector development. The Dedur- Amsco
Corporation’s ““Continental Precision Connectors”
catalog says:—

“We have introduced new molding materials, such as
Plaskon Fiber Glass Reinforced Alkyd . . . to meet
specific electronic equipment requirements.”
Among the reasons Continental went to Plaskon
Alkyd are—customer demand for greater dimensional
stability; greater arc resistance; superior mechanical
strength; greater resistance to moisture absorption;
and products with clean, sharp-molded edges, highly
resistant to chipping.

when a pressurized connector is required. In many
plastics used for inserts, after-shrinkage from cold-
molded dimensions continues for months. However,
parts molded with Plaskon Alkyd 422 display no such
effect. Quick to recognize the advantages of dimen-
sional stability in electrical connectors, the Cal-Con-
nector Co. now molds inserts of Alkyd 422 for the
products it manufactures. As a result—Cal-Con
inserts have virtually no shrinkage!”

require electrical insulating material with a very high
degree of arc resistance, to assure withstanding a maxi-
mum of 4000 volts between closest terminals. Like all
Plaskon Alkyd parts, they possess superior dimensional
stability, so there is no measurable after-shrinkage
from cold-molded dimensions. Dimensional stability
is highly important to Varicons, for there must be
perfect fit between these miniature matched pairs.
And the high-speed, low-pressure molding characteris-
tics of Plaskon Alkyd contribute to Elco’s production
speed and low costs.

You can give your product superior arc resistance;

make it stronger, more compact; assure its freedom

from after-shrinkage; mold it faster—by using either
Plaskon Alkyd or Plaskon Fiber Glass Reinforced Alkyd.

100
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Solves Vital Problems

for

Elecironics Manufacturers

FOR COMPLETE
INFORMATION

ELECTRONICS — November, 1953

BARRETT DIVISION

ALLIED CHEMICAL & DYE CORPORATION
2112 SYLVAN AVENUE, TOLEDO 6, OHIO

District Offices: Boston  «  Charlotte, N. C.

Philadelphia « St Louis « Washington, D. C
Manufacturers of Melding Conmpounds,

Canadiun Industries, Ll (Molding Componnds)

flere's Why...

e High dimensional stability
(low after-shrinkage)

e Superior mechanical strength
e Fast, clean-edge moldings

o Extremely high arc resistance

High heat resistance

® Greater compactness with safety

—Because of their superior dielectric properties,
Plaskon Alkyd parts can provide greater safety,
with reduced over-all dimensions.

e Molds easily, cleanly and rapidly, at low pressures

Plaskon Mineral Filled and Plaskon Fiber Glass Rein-
forced Alkyd possess similar characteristics. In addi-
tion, Plaskon Fiber Glass Reinforced Alkyd has excep-
tionally high impact strength. Tough and rugged, it
has three times the resistance of commonly used impact
molding materials.

PIASKON

FOR SUPERIOR ELECTRICAL PARTS

Cincinnati . Cleveland
Los Angeles «  New York

Resin Glues. Couting Resins,
Paper and Foundry Resins,
Phenolic and Polyester Resins
In Canada:

Barrett Company lad. (Resing)

101



BRADLEYUNITS
Y2-1-2 watts

POTTER DECADE AND GLOW LAMPS—One of six dec-
ade units used in Potter Mode! 850 Megacycle Frequency-
Time Counter shown below. Twenty-five Bradleyunits are
used in each decade.

POTTER ELECTRONIC PLUG-IN COUNTER DECADES
are equipped with % -1-2 watts BRADLEYUNITS

Electronic counters . . . like this Potter unit which has a counting
speed up to 1,600,000 counts per second . . . are used for con-
trolling manufacturing processes with high precision. Therefore
their component parts must be stable in characteristics and accu-

mmtﬂitm pt CAATEA
- ———

6:6:6:0:0'0 rate in rating.

00 e:g:g g . The fixed resistors selected for this Potter precision counter are

g.g‘g o6 o 2§ Bradleyunits in the '3, 1, and 2 watt ratings. Being conservatively
é"’-:‘;‘: * rated at 70C instead of 40C, Bradleyunits have stable resistance

values. Under continuous full load for 1000 hours, their resistance
change is less than 5 per cent.

The leads of Bradleyunits are differentially tempered. This
graduated softness of the leads near the resistor body prevents
sharp bends and avoids damage to the resistor.

Bradleyunits are encased in a plastic insulating shell. Hence,
they need no wax impregnation to pass salt water immersion tests.
Model 850 Frequency-Time Counter They are available in three tolerances—plus or minus 5%, 10%,
A wersatile production counter for handling and 20 %. Let us send the Allen-Bradley resistor chart.

very short or rapidly recurring count pulses . A .
as in package conveyor applications. Also Allen-Bradley Co., 110 W. Greenfield Ave., Milwaukee 4, Wis.

used for rapid inventory counts.

2 8 i . ﬂ "\“ SN
s A\
i e i A L NE N=-BRA

showing plastic insulating shell surround-

ing the resistor unit, permitting these units FIXED JUSTABLE RADIO
to be closely grouped with safety. Avail.
able up to 22 megohms in oll ratings.

LEY

ESISTORS

== QU LIV s

Sold exclusively to manufacturers of radio and electronic equipment

102 Want more information? Use post card on last page. NOVembeI‘, 1953 — ELECTRONICS
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Illustrated are a few typical examples
. of electronic gearing desxgned for
customer requirements.

Plants: Seattle
San Francisco

WESTERN GEAR WORKS@

Belmont
Manutacturers of PACIFIC-WESTERN Gear Producrs  [RCHSIUNE
Lynwood

{Los Angeles County)

Pacific Gear & Tool Works

Houston



SLANT

requirements to

your

INSTRUMENT CORP.
OF AMERICA

for miniature

This Instrument Corporation of America
plant contains the most modern and
complete facilities available anywhere in
the world for the exclusive production

of Miniature Slip-Ring and Commutator
Assemblies to precision standards. It is
now in full scale production to meet your
requirements in the fastest possible

time at the lowest possible cost.

COMPLETE ENGINEERING AND
PRODUCTION FACILITIES AVAILABLE

ik Our assemblies can be supplied
at low cost. Quality is the highest in
the industry. Dimensional accuracy
and other characteristics are if
2+~ excellent and these units are
..#; ;highly recommended for
. 7444 instruments such as synchros, etc. Ly

ONE PIECE ELECTRO-PLATED
TYPES FOR EXTREME ACCURACY

Wherever extreme dimensional
precision, accurale concentricity
and high dielectric qualities are
required, the electro-deposition
method is recommended . . .

the production of which is
licensed under an exclusive
arrangement with the

Electro Tec Courporation.

104 Want more information? Use post card on lgst page.

TYPICAL
SPECIFICATIONS:

Sizes: .035" 10 24~
Cylindrical or Flat

Cross-sections: .005 1o
.060” or more

£y Y Finish: Polish 1o 4
3 Micro-Inches or Better
P
8reakdown: 1000 V or More
g > Hi-Pot Inter-Circuit
Ring Hardness: 75 to 90 Brinell
™~ Rotation Speeds: To Over 12000 RPM

Surface Protection: Palladivm and Rho-
divm or Gold Prevent Tarnish, Minimize Wear

Our engineering stoff is af your
service at all times for consultation

INSTRUMENT
CORPORATION
OF AMERICA

BLACKSBURG ¢ VIRGINIA

UNDER EXCLUSIVE LICENSE
OF ELECRO TEC CORPORATION

November, 1953 — ELECTRQNICS






—-spelt backwards
is just another name
for quality

HUDSON

STANDARD CASES
and COVERS...
SPECIAL SHAPES
and FEATURES!

PRECISION DRAWN CLOSURES AND
QUALITY METAL STAMPINGS—Designers
and production engineers can draw on the Hud-
son line of standard cases and covers to solve
“hurry up” closure problems. Several hundred
stock shapes and sizes, with numerous variations
possibfe due to optional features available, as-
sure prompt service at mass-production prices.
Hudson stock parts can usually meet all but the
most unusual requirements.

All components Hudson - produced of selected
metal stocks using Hudson-built tool and dies.
Available in brass, copper, aluminum and steel.
Check with Hudson first! Quotations supplied
promptly on receipt of your specifications.

HUDSON TOOL and
DIE COMPANY ¢ inc

118-122 SO. FOURTEENTH STREET, NEWARK 7, NEW JERSEY

PRECISION DRAWN CASES AND
COVERS AND QUALITY METAL
STAMPINGS FOR ELECTRONICS

HUNDREDS OF STANDARDIZED DESIGN ASSURE
FASTEST POSSIBLE DELIVERY! When time is short,
consult the Hudson Catalog of stock shapes and sizes. If
you have not yet received your copy of this file folder,
request yours, today. Keep a copy handy in engineering, pro-
duction and purchasing departments. Just call or write.

106 Want morc information? Use post card on last page. November, 1953 — ELECTRONICS
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G-E MIDGET AND G-E LIGHTWEIGHT IMPROVE SOLDERING EFFICIENCY AND SPEED IN TIGHT PLACES.

Now—2 G-E Irons for Hard-to-solder Places

FAST PRODUCTION
WITH THE G-E LIGHTWEIGHT

Quick heat recovery and easy handling
combine to give you quality production
at high speed. The thin, %-inch diameter
shank allows easy soldering where a
bulkier iron can’t reach or would
cause damage 1o insulation and sur-
rounding parts.

PINPOINT ACCURACY
WITH THE G-E MIDGET

Soldering difficult joints is as easy as
wriling with a pencil when you use
the slender, 1%i-ounce, 6-volt midget
iron. Power costs are cut to one-fourth
those of a regular iron, and tip heat
can be closely controlled with the op-
tional four-tap transformer.

BOTH LIGHTWEIGHT AND MIDGET
TRONS OFFER YOU:

Longer Service, Lower Maintenance
—Extra long wearing Ironclad tips re-
sist pitting and corrosion, giving you
longer service for hoth high-speed
repelitive production line soldering and
intermittent work. General Electric
Calrod* heaters provide dependable,
efficient operation throughout their
long life. The tip and heater unit is
easily replaced by unscrewing it from
the handle.

Reduced Operator Fatigue—Both
irons are light in weight, well balanced,
and have comfortable handles. Easy
handling helps cut rejects and increase
operator speed and efficiency.

9%%/&///0%007%@5%%_
GENERAL @3 ELECTRIC
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Want more information? Use post card on last page.

SOLVE YOUR SOLDERING
PROBLEMS TODAY

For the complete story on the G-E
Lightweight and Midget soldering irone
contact your G-E Apparatus Sales
Office or Distributor. Additional in-
formation is yours by mailing the
coupon below.

*Reg. Trade-mark of General Electric Company

| Section D720-115 {
General Electric Co.
Schenectady 5, N. Y.

Please send me the following bulletins:
O For immediate project [JFor reference

[0 GED-1583,G-ELightweight SolderingIron.

Nome

|
|
I
|
I
I
I [0 GEA-4519D, G-Elndustrial Solderingirons.
I
I
|
I
|
|
|
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APPROVED AND USED BY LEADING MANUFACTURERS

“"Heavy Duty” By-Pass DISCAPS

o
|
l
|
l
|

260

290
355
400

r—l” MIN,
rvl‘/Z” MIN

"—1‘/2" MIN.

.00047 .0015 .003 .0047 .01* 01*
.00068 .002 .004* .005 +20% .02*
.0008 2x.001 .005* 2x.002 .02*
001 2x.0015 +80% —20%
*Rated 600 V.D.C.W. Flash test 1200 V.D.C.  2x.002*
SPECIFICATIONS
TYPE B BY-PASS SERIES—GUARANTEED MINIMUM VALUE
POWER FACTOR: 1.5% Max. @ 1 KC {initial) INSULATION: Durez phenolic—vacuum waxed
POWER FACTOR: 2.5% Max. @ 1 KC (after humidity) INITIAL LEAKAGE RESISTANCE: Guaranteed higher than 7500
WORKING VOLTAGE: 1000 V.D.C. megohms —~
TEST VOLTAGE (FLASH): 2000 V.D.C. AFTER HUMIDITY LEAKAGE RESISTANCE: Guaranteed higher
LEADS: No. 22 tinned copper (.026 dia.} than 1000 megohms
| -l ¢ =" o ;:»is ; & - '
= ' R |

HIGH VOLTAGE DISCAPS—Designed for Deflection Yokes
SPECIFICATIONS

LEADS: No. 22 tinned copper {.026 dia.)
INSULATION: Durez phenolic—vacuumwaxed
INITIAL RESISTANCE: Guaranteed higher than

POWER FACTOR: .19, Max. @ 1 M C {initial)
POWER FACTOR: 2.5% Max. @ 1 M G,

el wuof:z‘:(rlsucmi\‘/igymce 2000, 3000, 4000 /0 e
AVAILABLE AR ; ’ . " AFTER HUMIDITY LEAKAGE RESISTANCE:

Guaranteed higher than 1000 megohms

IN ANY CAPACITY TEST VOLTAGE: 4000, 6000, 8000, 10,000 AVAILABLE TOLERANCE: +5% +10%

BETWEEN v.D.C. +207,
MF

15 MMF AND 240 M

SEND FOR SAMPLES AND TECHNICAL DATA

T RADIO MATERIALS CORPORATION
CONDENSERS GENERAL OFFICE: 3325 N. California Ave., Chicago 18, lil.
i\ A FACTORIES AT CHICAGO, iLL. AND ATTICA, IND. ‘j
DISTRIBUTORS: Contact Jobber Sales Co., 146 Broadway, Paterson 1, N. J.
108 Want more information? Usc post card on last page. November, 1953 — ELECTRONICS
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- Wrap up your circuitry in these

G

~ tremendously flexible plug-ins
to get these vital

s

i i e
g i i 2 % l
.
&
5] i e
i e A e
- - HE Y

GET “1-SHOT ENGINEERING" — you pre-solve Parts Design, Pro-
duction Layout 2nd Procurement all in “one shot”.

SLASH ASSEMBLY COSTS — manufacture goes fast at low cost,
because subdivided into units on which operations are simple s
and out-in-the-open.

YOUR CUSTOMERS SAY ““WONDERFULY” — Installation simplified
to non-technical push-in connects done in the field as fast as
unloaded. Reliability of service provided by 30-second plug in
of replacement spares when tell-tales warn,

MbEN BA:S'C o
| PLUG-IN CHASSIS

e

i

i

4 SIZES OF PLUG-IN PACKAGES
Alden standard
Bases, Lids, Han-
?0155,7(_2135. 151“‘:,215 Your circuitry on Ter- Plugged into
20-pin_ packages I ob]e o o o o minal Card strips Standard Rack
o Pe Tpermigal ¢] o snaps right into Alden ‘with Rack Adapter
Ca:dsCirc tery with ; - ° @ - Basic Chassis. Vertical ARSI
tremendo‘:xsryﬂcxi— i = 1 5 f mounting and hinged J;IiiJ.L Gl
bility for dless 3 . 7} front panel give beau- LR (v
v;:igtv oofenopin Ry, 4 4 4 tiful accessibility and 2, 3
and shielded pack- S %‘ @ space saving. Ch e
ags . . . making it : hangeably Sheo Stand  Alden s facks
EX L Chm N . ni-Rar
L4 S o @ & B B m e . o E Ko Atien Foroble (R EI
ALDEN equipmentreliabil- 7,50 0.pin 11.pin  20-pin @ 1 2 3] 10 g:Cskess' AAdl%ne nof(t:'zlﬁ _1
ity in service with i Q =5 o0 or Adapte'r mates Stand- e I
PLUG-IN ';ésx?";lﬂ, g_§§glafc§; Package components and — ard Rack to Chassis. = Ll _®
PACKAGE il sub-units. matching sockets. 17 Por‘:i Yg(l?‘;zgs

m

o 14

. 1! ] ALDEN

) 1 lo e §

o) ( ]

s + L)J‘ t + @ stakes R

. ALDEN MINIATURE |~  Fight AES

. STAKING TERMI- 170) Terminals CARD-MTG.
INALS Lay out in any providing TUBE

pattern on Terminal o OCKETS
ALDEN PREPUNCHED TERMINAL Mounting Cards; ratch. (O common  SOCKET
MOUNTING CARDS cut to proper et slots hold elements &) without  7-pin, 9-pin <
sizeis( for 7-;())in,.9-gin, 1.1-p1fn am}:ll 20-pin folr. so[derm% wnho;( |O soldering. andg)ctal CIRCUITRY TO MOUNT
ackages. Or in 3’ strips for chassis— pliering or wrap- tubes.
gut itgoff as you require, around. IN PACKAGE AND CHASSIS

All you need is this Kit — O Atden Back

- Connectors
Alden's new concept in Rack-and-Panel e A 9 ‘?}&?
Connectors, eliminates congested rats’ Alden .. Frame
nest of blind wiring and provides — Serve-A-Unit Locks «r%-? \
S
>
e 4. Possible 1o jump] & -_

contacts because bot i v-.g.

dsid e instantly g
T € Alden Stide Rails

3, Critical voltages y
i3
accessible. L =g

isolated by wide
spacing.

It’s as simple as this —

Arrange Alden Side Rails (1) and
Alden Lock Frame (2) to suit your
chassis, Alden Serve-A-Unit Locks (3)

1. Connectors are spread out 2. All leads are instantly mount in your chassis to engage pre-
in an orderly row, giving a accessible, identified Ly punched holes in Alden Lock Frame
central point of check. number and color-coding. (2) to pilot, draw in, lock or eject.
Tiny tell-tales assigned unit by unit spot trouble instantly —
s s See how compact front ALDEN ALDEN “PAN-i-LITE*! ALDEN “’FUSE-LITE”
Mookl panel easily mounts MINI-TEST Miniature indi- Fuse blows — Lite
six tiny Alden Sensing POINT JACK cator light with glows. Simple

unscrew 1-piece
light-lens unit and
blown fuse comes
out with it..

unbreakable 1.
piece light -lens
unit replaceable
from front.

e ©wn Elements—specifically
G 3(.. designed to lick the
L problem of having
RELAY NO.1 only a small amount
e of space. Assembled

25 by simplest methods,

For checking crit-
ical voltages from
front of panel,

Sy
P \-..,\

GET THE COMPLETE STORY — REQUEST “ALDEN HANDBOOK'’ — SENT FREE ook,

4

=




IRVINGTON

INSULATING VARNISH DIGEST

Finishing Enamel
Oilproofs Windings
OQuickly and Easily

The insulation on electrical wind-
ings exposed to contact with oil
can easily be given an added degree
of protection by application of a
coating of lrvington No. 32 Red
Enamel over the previous insula-
tion treatinent.

This enamel can be readily applied
by brushing and air dries to the
point where the parts can he
handled within half an hour
room temperature. Additional
baking and long drying periods are
eliminated.

In uddition 10 oilproofing windings,
No. 32 Red Enamel protects them
against moisture, chemicals, dust
and water. Tt forms a very tough,
adhesive film on

most  surfaces.

The enamel is low in initial cost
and has the advantage of long
storage life.

Ramt R

No. 32 Red Enamel is brushed on windings
to protect them from oil

Preheating of Parts
Improves Impregnation

Units that are to be impregnated
with insulating varnish by dipping
should be preheated helore being
placed in the dip tank.

The preheating aids in expelling
any oisture from the parts and
also causes the surrounding varnish
to decrease in viscosity. This re-
sults in more thorough penetration
of the windings.

v
‘“‘,uﬁ OF Twe wa,
st ‘o

Correct Baking Procedures Essential
In Performance of Insulating Varnishes

Design of Ovens and Control of Baking Cycles

Play Major Part in Satisfactory Curing

It is generally accepted that baking varnishes provide greater all-around

ualities than air drying varnishes. Air drving varnishes are used mainl
o] B ol

for maintenance purposes or where baking facilities are unavailable.

After vacuum impregnation with a clear baking
varnish, heavy transformer coils are baked in

an oven like the one shown

Spray Method Can Be
Used on Large Pieces

While the two recommended meth-
ods of applying insulating varnish
are dipping and vacuum-and-
pressure impregnation, there are
instances where the unit is too large
for the capacity of cxisting shop
equipment.

In such cases, the varnish may be
applied by spraving. It is nsually
necessary to apply the varnish at
a lower viscosity than is customary
with other methods. Air pressure
and consistency of varnish should
be adjusted to produce a smooth,
uniform coating.

When baking varnishes are applied
by spraying, the standard baking
schedules should be followed to
assure a complete cure. Spray ap-
plication is also frequently used for
Irvington air drying varnishes,
which are recommended chiefly for
emergency repair and maintenance
work.

Baking varnishes are made in a
variety of types specially formu-
tated 1o provide high dielectric
strength, vesistance to high temper-
atures, vibration, moisture, oils,
chemicals, dust and fumes. These
qualities can be achieved only hy

proper varnish curing.

Design of Oven

A well-designed baking oven should
provide dry heat at controlled tem-
peratures whieh are uniform
throughout the entire oven. Any
variations between the tempera-
tures in different parts of the oven
may result in faster curing ol the
varnish on some insulated wind-
ings than on others. Service per-
formance of the varnish will then
tend to be non-uniform.

The oven should be provided with
a vomiluling svstem to remove sol-
vent fumes released [rom the
varnish. Otherwise the solvent
fumes continue 1o circulate through
the oven, washing over the wind-
ings that are being baked and
preventing them from drying
thoroughly.

Baking Schedules
Buking temperatures and times
should conform to the recommen-
dations of the varnish manufac-
tarer. In any cases where unusual
conditions are involved — such as
in the case ol deep-seated windings
or multiple coats ol varnish - it
is desirable to consult a representa-
tive of the varnish manufacturer
on the specilic procedures that will
give most eflective results.

For further informacion, write the Sules Manager, Varnish Department, Irvington Varnish & Insulator, Division Minnesota Mining &
Manufucturing Company, 11 Argyle Terruace, Irvington, New Jersey

110

Want more information? Use post card on last page.
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‘ook closely at the picture below. This spotlessly clean and orderly paint
]_Jspray room is but one of the outstanding facilities available to you at
Karp. And this “good housekeeping” is reflected by the gleaming hammertone
enamel finish of the marine radio cabinet at left—typical of the uniformly high

quality finish we give your cabinets, chassis, housings and enclosures.

Another Karp facility: Where our finish
is the beginning of lower enclosure costs for you.

Because this entire spray room is air conditioned—completely dirt and dust
free, and because it is manned with specialists in surface preparation and fin-
ishing who work with the most modern equipment, we are able to assure you
of the finest quality finish for any type service or exposure.

And to make sure that the finish lasts for the life of your enclosure it is care-
fully baked in our electro-mechanically timed ovens. Result: your perfect finish
is a lasting finish. Attractive but tough—and always economical.

Like the Finishing Department, our entire plant is dedicated to the principle
of producing the finest sheet metal cabinets, chassis, housings and enclosures
at the lowest possible price. How well we live up to this principle is easily
proved: simply send us your prints. We'll promptly quote prices and delivery.

KARP METAL PRODUCTS CO. pivision of H & B American Machine Company
215 63RD STREET, BROOKLYN 20, N. Y.

. . !
FACILITIES FOR ENGINEERED SHEET METAL FABRICATIONS: in aluminum ,l
or steel « long run or shart + spat, arc, gas or heliarc welding * any type finish.

® Modern plant—-3 city blocks long  ® U. S. Air Farce Certified Welding Facilities
@ Thousands of dies available ® Air-conditioned spray room...complete
MOST COMPLETE ® Most modern of sheet metal baking facilities
FACILITIES FOR fabricating equipment ® Complete sub-assembly facilities

| ENGINEEREY SHEET METAL FaBRi CATION
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Can you see the BIG difference?

On the face of it, Avien’s Two-Unit
Fuel Gage looks like previous systems,
but there’s a big and important differ-
ence behind it all.

Behind this Avien dial face (shown here three times actual
size) is Avien’s brand-new concept of fuel gage system
“packaging.”

Previously, you’d find these units behind a dial: an indica-
tor case, motor and balancing potentiometer; and elsewhere
a bridge-amplifier, a shockmount and a tank unit.

Now, in the Avien Two-Unit Gage, the necessary com-
ponents for the bridge and amplifier functions have been
built right into the indicator case.

The result: a fuel gage system of “plug-in, plug-out” sim-
plicity, which weighs 50% less and eliminates the need for
any field calibration.

What a BIG difference this makes in money!

First of all, the basic system costs less. Less time is spent
in installation. Less wiring and connectors are needed. Less
maintenance is required, because there are fewer components
to maintain. Trouble-shooting time is cut for the same reason.
And fewer parts must be stocked for maintenance and repairs.

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

Because of this new package, Avien gages are now “shelf
items.” They’re completely interchangeable in the aircraft
for which they are designed.

Additional functions for fuel management can be easily
integrated into the basic Two-Unit system.

The Avien Two-Unit Fuel Gage is now available to meet
your production programs. The indicator is available in either
large or small sizes, with all varieties of dial configurations.

Every month, Avien produces over ten thousand major
instrument components for the aviation industry.

The Avien Two-Unit Fuel Gage will make such a BIG
difference in your cost sheet, we suggest that you write or
call for more information today.

——

AVIATION ENGINEERING DIVISION
AVIEN-KNICKERBOCKER, INC.
58-15 NORTHERN BOULEVARD, WOODSIDE, L. I, N. Y.

November, 1953 — ELECTRONICS



AL MESSAGE TO AMERICAN

The first of two articles on profits

INDUSTRY o

ONE OF A SERIES

PROFITS... How High Are They?

SHARE OF THE NATIONAL INCOME GOING TO PROFITS*

10,
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Percent of Naticnal Income
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4 | L
1939 40 ‘41 42 43 4% 45 ‘46 47 48 49 sq ST 52 53t

*Net Profits After All Federal and State Taxes Source: U.S. Dept. of Commerce
tAnnuo! Rate in First 6 Months

How high are profits? What is being done
with them? This is the first of two articles
designed solely to throw some factual light
on these key economic questions.

One of the important economic develop-
ments of 1953 has been a substantial increase
in the dollar volume of corporation profits
from the level of 1952. But to answer the
question ‘“How high are profits?” we must
also measure them: 1) by comparison with
the record of previous years, and 2) as a
share of the total national income. The term
“profits,” as used here, refers to profits after
taxes. These are the only profits that can be
paid to stockholders or retained for use in the
business.

In the first six months of 1953, corporate
profits after tares were at an annual rate of

$20.4 billion. This was higher than in the first
half of 1952, but lower than in the full years
1948 or 1950, or in the first half of 1951. If
allowance is made for the declining value of
the dollar, this year’s net profits for all cor-
porations represent less purchasing power
than those made five or six years ago.
Here is the record of profits over the years:

Net Profits After Taxes
of All U. 8. Corporations
Billions of Dollars
Actual In 1953 Prices
1929 ! 8.4 14.6
I 5.0 TR
""" 1947 T8 22.1
1948 20.7 22,7
1949 16.3 18.3
1950 22.7 24.6
1951 20.1 19.7
1952 18.6 18.7
1953* 20.4 204

*Annual rate, first six months

The record shows that real profits have a
little more than doubled since 1939. This in-
crease, however, does not mean that corpora-
tions are doing exceptionally well. The entire
national income has doubled since 1939. And
our industrial plant is more than twice as
large as it was in 1939. Therefore, profits
have just about kept pace with industrial
growth.

Return on Investment

How high are profits compared with sales, or
compared with the stockholders’ investment?




What is the rate of return to the people who
have invested their savings in corporate busi-
ness?

The table below shows that for the past
three years the rate of return on both sales
and investment has been substantially below
the return achieved in earlier postwar years.
The rate of return on stockholders’ invest-
ment is higher now than it was in 1939. But
this is primarily because today’s profits are
reported in terms of today’s prices, whereas
much of the investment in plant facilities is
still carried on the books at prewar prices,
which are substantially below the cost of re-
placement. The current rate of return, meas-
ured as a percentage of total corporate sales,
is below prewar levels.

Corporate Profits After Taxes
Per Cent of Per Cent of

Total Stockholders’
Sales Equity
1929 _6.1 NA
B 41 e 40
""" 1947 7 5.3 j '
1948 5.3 .
1949 14 14.8) average
1950 5.3
1951 4.1 11.8
1952 3.6 10.3
1953 # 3.7 10.8

* Manufacturing corporations only
NA Not available
# Annual rate, first six months

In considering these figures, it should be
remembered that they are averages for all
corporations. Some companies make more
than the average, and many make no profit
at all. In every year since 1915 at least 25%
of all corporations have operated at a loss.
In 1939, 58% of all corporations were losing
money. This year the figure will probably be
at least 30%. The improvement since 1939
shows a much healthier economy. But it does
not indicate that profits are easy to make.

How Big a Share of the Pie?

The most important single fact about profits
is that they now represent a smaller share of
national income than they have in past years
of normal prosperity. For the past three

years, profits have taken a smaller share of
the pie than in 1939, and considerably smaller
than in the early postwar years. Here, as the
chart at the beginning shows, is the record:

Corporate Profits After Taxes as a
Percentage of National Income
1929 % i
UL N 69 e

1947 9.3

1948 9.3

1949 7.5

1950 9.4

1951 7.2

1952 6.4

1953 6.6

*Annual rate, first six months

The main reason for the declining corpo-
rate share of national income is, of course,
the increasing share taken by the federal
government in the form of taxes. The wage
earners’ share is also higher than in 1939.
But the really startling increase is in federal
taxes. Taxes on profits now equal almost 8%
of the national income, compared to only 2%
in 1939.

Why This Is Important

It 1s important that these facts about profits
and taxes be widely understood. At its next
session, Congress must consider what to do
about the emergency taxes on profits enacted
after the outbreak of the Korean War. The
so-called excess profits tax is scheduled to die
on January 1, 1954. In the absence of new
legislation, the rate of the corporate income
tax will drop from 52% to 47% on April 1.
Many factors, including the revenue needs of
the government, must enter into the decision
whether or not to reduce taxes. But one fact
stands out clearly: By comparison either
with past years or with the total national
income, corporate profits today are rela-
tively low.

* * *

The second article in this series will discuss
what corporations do with their profits.

McGraw-Hill Publishing Company, Inc.
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lating Reproducer, Type 528.

‘ Spools of Rome hook-up wire set up on multiple

spool racks used in making cables for practi-

cally all IBM electric accounting machines.
.

Carefully engineered wires
and cables help keep IBM
equipment “on the beam”

Equipment manufactured by International Business
Machines Corporation has established a record for ac-
curacy and service that's hard to beat.
Much of the reason for this record is the fact that IBM
uses only the finest components in their equipment.
This is one of the reasons IBM often comes to Rome
Cable for top quality, specially engineered wires and
cables. One of these is the 136 conductor cable (pictured
top center) which is used in several IBM machines.
Others are various types of hook-up wire, a few of
which are shown on the multiple spool rack (top left).
Millions of feet of this Rome hook-up wire, manufactured
to exacting specifications, are used by IBM every year.
In addition to the constructions shown, Rome manu-
factures a wide range of military and commercial type
hook-up wires, intercommunication cables, coaxial ca-
bles, R. F. transmission line, television camera cables
and other special constructions, engineered to the ap-
plication involved.

ROME CA'BI.E
Cotppordtion.

WWW americanradiohistorv.com

Special 136 conductor cable careful-
ly engineered by Rome for use with
IBM electric accounting machines,
Types 402 and 403; IBM Reproducing
Punch, Type 514; IBM Summary
Punch, Type 523; and IBM Accumu-

v

Commercial type
HOOK-UP WIRES

Rome offers commercial hook-up wires
with three standard insulations.

Rome Hi-Temp—a rubber insulation
with exceptionally high resistance to
heat. Underwriters” approved for 75° C.

Rome Synthinol—a polyvinyl chlo-
ride thermoplastic compound, highly re-
sistant to acids, oils, alkalies, moisture
and flame. Underwriters’ approved for
80° C.

Rome Synthinol 801 —offers all the
advantages of Synthinol plus higher re-
sistance to heat deformation, shrinkage
and cracking, also improved solderabil-
ity. Underwriters’ approved up to 105° C.

MILITARY HOOK-UP WIRES

Rome manufactures military type SRIR,
SRHV and WL, complying with Army-
Navy Joint Specification JAN-C.76, as
well as shipboard types SRI and SRIB
conforming to Specification MIL-C-915. In-
sulated with Rome Synthinol, these wires
are made in a complete range of speci-
fication sizes.

ROME CABLE CORPORATION, Dept. EL-11, Rome, N. Y.

Please send me information on Electronic Wiring

Company
Address......

Want more information? Use post card on last page.
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The Superior anode family is on the air

‘Nhen you meet anyone in radio or television circles named
Anodsz, the chaaces ere favorable that he was born in Norristown,

Pa., a= Superior Tube Company.

Millisas of Anodes have started life at Superior—all types and
siz2s— stainless steel, nickel, Monel*, Inconel*, straight cut, angle
cut, rellzd—on= or both ends, flattened, bent—and for all types

of vaczum tubes.

If the anode you want isn’t pictured, tell us about it.

A~Wadrawnt, 204 Stainless Steel,
Double angle cut. 520'' D.D. x .500""
1.D. x 1321” long.

B—Webdrawn, 305 Stainless Steel,
Single angle cut. .520"' O.D. x .500"'
1.D. x 1402"' long.

C—We crawn, 305 Stcinless Steel,
Straight cst. .520"" O.D. x .500'" I.D.
x 1750 long.

D—Weldrawn, 305 Stainless Steel,
Rolled and bent 10°. .449"’ I.D. x .010"’
Wall x 1.050"’ long.

E—Seamless Nickel, Flattened one
end. .500"" O.D. x .025" Wall x
1.625"" long.

F—Weldrawn, 305 Stainless Steel,
Rolled one end. .500'' I.D. x .010"’
Wall x 1.182"" long.

Secmle:: Mickel Cath- Disc Cathode
ode, Round, langed ove 121 0.D,,.312"
end,.07€™ 072" |.D. x leng.
0025 "W o.l.,295"lor g.

114

Lockseamit Nickel Cathade
Round, tabbed, single bead,
.045" O.D. x.0021"" Wall.
27 mm long.

Wanf more information? Use post card on last page.

No, T Grid Cup, 3
Stainless Steel.
1D, x .010"
438" long.

2500 Germantown Ave., Norristown, Pa

GUN ASSEMBLY FOR ELECTRO-STATIC
TYPE TELEVISION PICTURE TUBE

All of the anode elements (as well zs the disc cattode)
are fabricated from Superior Tuk ng. A critical part
of this assembly is the "‘focusing ancde”’ or "Focusing
ring”, produced from Superior ¢-ginless Stzel %'’
0O.D. x.028"" wall, cutto V2"’ leng -he. It is of axtreme
importance that the finish of the “scusirg ring be
smooth, and that the I.D. be buir-free else ccrona
would occur and the flow of electr=ns to screen would
be distorted. Superior achieves it degree of smooth-
ness and freedom from burrs 2y a spedal and
exclusive process.

All analyses .010"' te
3'" 0.0, Certcin Analy-
ses (L035'" max. wall up
-0 1%’ QD))

¥Registerec U. S. Trade-
nark, latenational Nickel
Zompaay

05 SUPERIOR TUBE COMPAN'Y Lini>edendert

Electronics Division HTrademark R2g.U.S. %at,
of

November, 1953 — ZLECTRONI:CS
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New Waldes Truarc GRIP Ring requires no groove,
holds fast by friction, can bg used over and over again

Ring #5555 | 555512 | 5555-13% | 5555-18 |5555-25 | 5555-31 | 5555-37 .
—_ Fract. = | T I
! E Equiv. I/B ” e %6” %r/ %6”
i —
5 Dec.
. a EQ;W- 125 136 187 250 312
5 -
The Waldes Truare Grip Ring is a new, low cost fastener ‘i
that provides a positioning shoulder secure against mod- & 7oL 002 |4.002 |£.002 | 002 | £.003 |£.003 §
erate thrusts or vibration. Installed on a straight un-
grooved shaft, the Truarc Grip Ring can be assembled ¢ ¥ | =025 | 025 {35/ () godSm 042
and disassembled in either direction with Truarc pliers. E
= TOL. |+.0015|4.0015 |.002 | +.002 | 4.002 | 4.002 =
The Grip Ring can be installed tightly against a machine 2 i
part in orde'r to take'up end-play. ’I"he basic Truarc % '-'"AS"' 268 | 285 264 | 437 | 553
design principle assuring complete circularity around o
peri.phery of the shaft and the ring’s unusually large E '-;9 o78 | .o78 097 | o097 | 41
radial width combine to exert considerable frictional z
holc} against a'xial displacement. The ring can be used “ H;" 042 | 042 042 | 042 078
again and again. N
Min.
Find out what Waldes Truarc Retaining Rings can do for Sg € | 33 34 A4 -50 67
you. Send us your drawings. Waldes Truarc engineers e
will give your problems individual attention without Fmibas | 20 20 25 35 50
obligation. ' -,
[em——————— —_————

I\ i Waldes Kohinoor, Inc., i
L ety oo, 47-16 Austel Place, LI.C. 1, N. Y. L
e [ Please send me sample Grip-Rings |
wnl‘nns (please specify shaft size . ) i
| [ Please send me the complete Waldes Truarc '
- catalog.
I (PLEASE PRINT) :
i
v | Name R l
i ! Title o — — e ey I
REG.U.8. PAT.OFP. l
RETAINING RINGS : C2mERy B %
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK | [ ETEEETrAHEs. i
WALDES YRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING l . I
V.B. PATENTS: 2.382.947: 2.382.948; 2.416.852: 2.420.92)1: 2,420.341; 2.439.765; 2.441.846: 2.455.165; City. Zone State
2.403.380: 2,483.383: 2.487.802;: 2.487.805; 2.491.306; 2.309.081 AND OTHER PATENTS PENDING. l— J
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MAGNET WIRE

ED SCHWERSKE, skilled inspector
at Anaconda, - checks enamel
magnet wire [or surface quality.
This wire will be used in
automatic multiple-head coil-
winding machines where high
quality, uniformity, greater
spool lengths are important.

He keeps harping...on quality

ET’s sTARE bv Leing frank. Today
L the only practical way to make
magnet w re “hat is perfect for com-
mercial app icetions 1s tnder strict
quality->antral p-ocelures.

At Anacorce, quality is deter-
mined by stat stical h-nits—or fences

16

—32yond vwhich 20 phase of pro-
duetien may stray. Charts ol eech
pracess are kept to guide macine
operators and fcr2men o2 their ~oad
to higher quality. The narrower “he
cont-3] lim s, “te better the wire.
These limits—at Anaconda—are

War t more informaticn® Use post card on last page

WwWWW americanradiohistorv com

the most exacting in the industry
tocay.

MANY TESTS ARE MADE
E1 Schwerske’s sensitive fingers
ch=ck wire smoothness. But—thor-
ouzh as Ed’s inspection is—it is only
on> of 30 tests the wire must pass.

November, 1953 — ELECTRONICS
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DRAWING FINE WIRE demands close tolerances. Wire is “miked” in  REGULAR AS CLOCKWGRK. This inspector theroughly checks wire
the process to make sure il’s within acceptable limits. 1f not, the  on large enameling machines. Every 1'3 hours he makes a record
reel is rejected. Anaconda’s reject rate is low—all the more impres-  of his inspections on the card which hangs hesiile each machine.
sive because of rigid standards—the most exacting in the industry.  This carl becomes part of the permanent quality-control record.

Each test is recorded. And in that complete record
is the final proof of the quality of ANaconDA Wire.

TYPICAL CUSTOMER EXPERIENCE
Listen to Head Inspector, Merrill Bailey: “When
I hear how one customer now winds 11 sticks of
20 coils with ANacoNnDA Wire where he could
wind only 7 sticks before, | know our painstaking
inspection pays ofl. His coil-winders say our wire
winds faster, easier, and longer without breaks.” A

- i e

ANOTHER PROOF OF QUALITY SR . I
. ) . BREAKDOWN TEST FOR FORMVAR. A sample {rom every reel is
The list of customers who have depellded on given this test. The wire is first put under tension by twisting,
ANACONDA I\Iagnet Wire for 25 years or more s Then a gradually built-up potential is applied untl the wire breaks
long . . . and many buy 80-90% of their wire down. This makes sure that the dielectric strength is ample,
from Anaconda. Many have further expressed
their confidence by eliminating incoming inspec-
tion of the wire. . . at considerable savings.

T orron

Would you like 1o see how Anaconda Quality g
Control actually works? Ask your Anaconda Rep- vﬁ
resentative to arrange for a plant visit. There ; WL
you will see typical Anaconda thoroughness al
work—the legacy of over a half century of experi- 3
ence and leadership. Anaconda Wire & Cable
Company, 25 Broadway, New York 4, N. Y.

AN ACON DA FINGER ON QUALITY CONTROL. Every Anaconda Operator is con-

, cerned with the performance of his machine. Here foreman and
TODAY'S HEADQUARTERS FOR MAGNET WIRE operator go over control chart which graphs reject rate—in this

case close (o nominal. If it shoull stray, machine is shut down.

T g2

CLASS A

A COMPLETE LINE:
ANY TYPE, SIZE OR SHAPE
-round, square, rectangular—

Your special needs will be given
special attention,

Write for complete pocketsize

catalog C69A and handy refer-

ence wall chart for shop use

(gives dimensions of popular

wire sizes).

ELECTRONICS — November, 1953 Want more information? Use post card on last page. 17
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EQUIFLEX
metal Vibration Isolators...

. ensure long life, resistance to temperature ex-
tremes and absence of drift or permanent set,
Each unit consists of a tubular core attached by
springs either to a square mounting plate or to a
circular mounting cup. The springs are arranged
to form two opposed cones. Within these cones of
springs, are two floating metal stampings held apart
by an internal compression spring. This damper
keeps amplitude within safe limits at resonant freq-

uencies. Overload and shock conditions are met by

The

heavy, rebound washers securely fastened to each
end of the tubular core.

The mountings withstand 100 hour salt spray tests,
take 15G shocks without damage and will keep
equipment captive up to 30G’s.

Extra-damped mountings are available in which each
multiple coil spring is shrouded with polyethylene
tubing.

For further details, write for illustrated, descriptive
folder.

Specialists in

UCINITE CO.

ELECTRICAL ASSEMBLIES,

Newtonville 60, Mass.
Division of United-Carr Fastener Corp.

RADIO AND AUTOMOTIVE

Want more information? Use post card ow last page.
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FASTENER

® FACILITATES NESTING
of sheet metal stampings

® ELIMINATES DAMAGE

due to welded or
staked studs

UNITED-CARR

MAKERS OF @»1 o2 @ FASTENERS

WWW.americanradiohistorv.com

Want more information? Use post card on last page.

Welded or staked studs are easily
damaged in transit from one de-
pdrement to the next or during
processing, painting, polishing,
etc. The bolts themselves can
cause serious damage, denting,
scratching or chipping painted or
polished surfaces.

But this

QUICKEY SNAPSIN just before
final assembly . . . allows finished
parts to be nested for economical
transportation without protruding
studs of any kind. Installed at the
last moment, every Quickey is
perfect. If damaged during later
assembly operations, any Quickey
can be removed and replaced
easily and quickly, even in blind
assemblies.

Like thousands of other fasteners and
allied devices, designed and manufac-
tured by United-Carr, Quickey helps
speed assembly and cut costs. Avail-
able in a complete range of sizes and
in volume quantities; further details
on request.

UNITED-CARR FASTENER CORPORATION, CAMBRIDGE 42, MASSACHUSETTS

19
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G.E. WILL HAVE THE

TRI-COLOR PICTURE TUBES

Aluminized glass, in the needed sizes

New receiving tubes to improve color-TV
circuit efficiency and economy, such as:

SYNCHRONOUS DETECTOR

HIGH-VOLTAGE REGULATOR

TRIPLE DIODE

HIGH-CURRENT
FULL-WAVE RECTIFIER

HIGH-VOLTAGE RECTIFIER

HIGH-CURRENT
DAMPING DIODE

\ CHICAGO
R. E. BERRY
C. J. BIVER
H. W. A. CHALBERG
®

Tube Department
General Electric Company
3800 North Milwaukee Ave.
Chicago 41, lli.

®
Phone: SPring 7-1600

Phone: GRegory 3-6387

GENERAL ELECTRIC

FOR YO

HE first color-TV sets will be expensive
Tto build. For one thing, their large tube
complements will be made up of types not
designed for color-circuit applications.

From the start, designers and builders
will strive to cut color-chassis costs, in
order to bring down receiver prices and
profit from the wider market these
reductions will create.

G-E tube designers already are working
toward that end! At left are some of the
tubes in development. Each will help give
you one, or both, of these benefits:

(1) a more efficient, simpler color circuit,
(2) fewer tube sockets to be filled.

Make the most of tomorrow’s massive
opportunity in color TV by planning
ahead for lower set prices! Get in
touch »ow with your G-E wbe
commercial engineer!

Phone, wire, or write the General Electric tube engineer nearest you!

W. R. RATE
F. W. TIETSWORTH

CLIFTON, N. J. LOS ANGELES
W. E. CRONBURG R. R. W. LACY
®

Tube Department
General Electric Company

200 Main Avenue

Tube Department 11840 West Olympic Blvd.
General Electric Company Los Angeles, Calif.
Clifton, N. J. . °

Phone: BRadshaw 2-8566
or ARizona 9-7765

162-1A3
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' ¢« WALKIEPHONE ” PTC 122/123

PORTABLE RADIO-TELEPHONE
FOR CIVIL ENGINEERING

COMMUNICATIONS

For purposes of routine inspection and maintenance the Pyc V.H.F.
Walkiephone makes a valuable but inexpensive addition to any
V.H.F. Scheme. Armed with this lightweight equipment one man
becomes, unimpeded, a source of information and when required, a
centre of control. In places both unexpected and inaccessible the Pye
“Walkiephone” ensures the smooth control of emergency opcrations.
Robust, reliable, and economical in use, the complete equipment
weighs only 10} lbs with batteries.

N
’

Telecommunications

PYE LIMITED CAMBRIDGE ENGLAND

122 Want more information? Use post card on last page. November, 1953 — ELECTRONICS



Burton browne advertising

things are N OT as they seem ...

Things are not as they seem . ..

These two fuses look alike . .
But 1/Je)/ are 1ot.

LITTELFUSE

DES PLAINES, ILLINOIS

This is a perfect square within the circle
— it is an optical illusion that the sides bend.

This fuse may burn out anywhere along the
length of the filament even in the cap—this blown
fuse is impossible to detect visually.

This Littelfuse has a controlled blowing point—
the filament is plated throughout its length except in
the very center—the fuse will always blow here. A
blown Littelfuse can be detected immediately—a
Littelfuse feature.

Littelfusé holds more design patents on fuses than
all other manufacturers combined.



This is
the . . -

inal Pe"meabimy
stormer intro-
n 1945
tried to

the orig
1.F. tran

tuned ¥a”
duced bY
Since then

due to A po
munufuciuring know-h

NYULR ]
R 73 :

Many long threads under steel
spring tension maintain core
torque accurately. Core is not
supported by coil form.

Iron cores supported by side
frames. Coils supported by
core. Differing thermal ex-
pansion rates of coil form and
side frames give thermal sta-
bility correction. Only
K-TRANS have this feature.

S

e ———
Y =
S ————_

el

-
]
-

Powdered iron core designed
and manufactured by Auto-
matic has center tongue for
permanent adjustment and an
integral shell giving complete

High temperature plastic sup-
ports. Safe for use up to 90°C.
Made in Automatic’'s molding
plant.

I Special thin wall coil form

manufactured by Automatic.

"‘\

Shield manufactured in Auto-
matic's aluminum department.

\

All leads located exactly by
threading into side frames.
Capacity coupling is abso-

magnetic shielding except for
coupling flux.

Holes to seat the patented
K-TRAN mounting clip, which
assures perfect grounding.

Silvered mica capacitors
manufactured entirely by
Automatic.

/.

- \
TVUTOMATIC

MANUFALTORING

lutely uniform

Heavy spring pressure plate
guarantees capacitor stability.

Automatic also manufactures

the @ / K-CA;)
the finest ceramic ! 5
ey

capacitor available.

I

MASS PRUDUEERS 0F ELECTRONIC/COMPUNENT

§

65 GOUVERNEUR ST. o m—m—m—

*Manufactured under U. S. Patents 2429468, 2547085, 2435630, 2483919

-

Want more information? Use post card on last page.
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November, 1953 — ELECTRONICS



FOR LOCK WASHERS THAT ;

S

Gva@élaa(

“CHISEL EDGE”’ LOCK WASHERS
The Washer That Has The Edge

s

>‘kDOUBlE CHISEL EDGES
LOCK CONNECTIONS
2 WAYS PERMANENTLY

Everlock’s alternating chisel edges actually BITE into both surfaces—into the face of the work
and the nut—and are held in place permanently by powerful spring tensicn.

Available in four standard types or special to your exact specifications.

When ordering screw-washer assemblies from screw manufacturers
specify EVERLOCK washers for quality and fast service,
WRITE FOR LATEST CATALOG AND PRICES

THOMPSON-BREMER & COMPANY . 520 N.DEARBORN STREET, CHICAGO 10, ILLINOIS

SUBSIDIARY OF AMERICAN MACHINE AND FOUNDRY COMPANY « NEW YORK, N. Y.

ELECTRONICS — November, 1953 Want more information? Use post card on last page. 125
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Micro-miniature Tantalytic Capacitors

Smallest electrolytic capacitors commercially- available —
permit new design flexibility for low-voltage d-c applications

General Electric’s new Micro-miniature Tantalytic
capacitors combine smaller-than-subminiature size,
large capacitance and low leakage current. They permit
new design flexibility in low-voltage, d-c circuits . : 3
particularly transistorized subminiature assemblies

where space is at a premium, such as hearing aids.

SUPERIOR PERFORMANCE. Micro-miniature Tantaly-
tic capacitors outperform aluminum electrolytics in
electrical stability, operating and shelf life, because of
the inert characteristics of tantalum metal and the
stability of its oxide. They gain added reliability from
the use of silver cases, a non-acid electrolyte, and com-
plete sealing that prevents leaking and contamination
of the interior.

WIDE TEMPERATURE RANGE. Micro-miniature Tanta-

lytics can operate over a —20 C to +50 C range—may
be stored at —65 C. With some capacitance derating,
they can operate well below —20 C. At —55 C, units
rated 10 volts and above will maintain at least 659
of their 25 C value. They also perform satisfactorily
above 4-50 C with some life limitations.

AVAILABILITY. Designed especially for non-resonant,
non-critical applications such as coupling, by-pass and
filtering, Micro-miniature Tantalytics can be obtained
in sample lots 2 to 3 weeks after your order is received
at the factory. Production lots can be shipped 6 to 8
weeks after your order is received. For more informa-
tion, see your G-E Apparatus Sales Representative or
write for bulletin GEA-6065 to General Electric Com-
pany, Section 442-13, Schenectady 5, N. Y.

@ ; .
C/%WA 43 0wl mest important product

GENERAL @3 ELECTRIC

 AVAILABLE RATINGS

Working Maximum muf /2
volts '
d-c | 5/16" Length | 1/2" Length [ |
2 3.0 6.0 T ey e
4 2.0 4.0
p ) %o f ACTUAL SIZE
8 1.2 2.5 i
10 1.0 2.0 —
16 4 5 | {
These ratings are based on known muf X sHe

volt capabilities. They meet the —15%,
to +75% capacitance tolerance. Other
ratings, particularly whole muf valves,
can be supplied if the muf X volt rating
is not exceeded for the voltage involved.

ELECTRONICS — November, 1953

LARGE CAPACITANCE and small size make
Micro-miniature Tantalytics valuable
space is at a premium, Diameters are .125 in.

IDEAL COMPANIONS. Transistors and Micro-
miniature Tantalytics make ideal companions in
low-voltage d-¢ miniaturized assemblies.

where
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1,000,000 Capacitors...

and Not a Defective One in the Lot

(so a customer told us)

Acuslomcr who buvs Mallory Capacitors at the rate of a million
or more per year, reported their records showed not a single
Whenever vou have a problem field reject during the past twelve months.

involving eapacilors or related

circuits, get in touch with us. Our Actually there may have been some defective units during that

engineers will be glad to work with time. It hardly seems possible 1o make a million of anvthing with

it ; A

you. I{ vou want complete dataon a perlect score.

anv of the following 1ypes of L . . . .
. . | But, the significant point 1s that this customer . .. like many

(‘upucnlm's, write us for literature. . K i

others . . . has found by experience that the reject ratio on Mallory

Dry Electrolytic Capacitors Capacitors is lower than that of any other supplier they deal with.

Normal applications

Unusual story? Not at all. This kind of dependability is the

VI ellll)(’l'illlll‘e extlremes
natural result of the exacting standards for manufacturing and

Sub-miniature size

quality control you find at Mallory. You are assured of absolute

Paper Dielectrie Capacitors uniformity when vou buy Mallory Capacitors . . . whether it 1s a

Metal tubulars
Bathtubs

hundred or a million.

Noise suppression

Expect more . ..Get more from MY

Parts distributors in all major cities stock Mallory standard components for your convenience

M PR MALLORY 8 CO. inc. SERVING INDUSTRY WITH THESE PRODUCTS:

\ Electromechanical — Resistors ¢ Switches o Television Tuners Yibrators
: Electrochemical —Capacitors ¢ Rectifiers o Mercury Batteries

Metallurgical—Contacts « Special Metals and Ceramics e W elding Materials

MALLORY & CO. INC., INDIANAPOQLIS 6, INDIANA
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W. W. MacDONALD, Editor

> BUSINESS . Conversations
with men in many fields during the
past month reflect a rather wide-
spread belief that American busi-
ness niity drop as much as 10 per-
cent in 1954. Tt is not seriously
expected to dip lower than that
because people have money in the
bank and jobs. McGraw-Hill’s
economist describes the prospect
as a not unhealthy decline “from
super-boom to prosperity.”

In our travels it seems that
pessimism is found largely in busi-
nesses not accustomed to frequent
introduction of new products. Op-
timism, on the other hand, is
found in businesses that expect to
grow with new products. Elec-
tronics is one such business, and
this is why so many people look
to us for compensating increases.

Electronics could go up in 1954,
might hold level. If it drops the
drop will he less than in most
other husinesses.

» MECHANIZATION . . . In June
we said ‘“this might be the first
commercially significant year for
circuit mechanization.” Several
things have happened since to
strengthen that conviction.

More small radios utilizing ma-
chine-made wiring have come on
the market. Many television sets
now utilize subassemblies employ-
ing such wiring. We’ve heard
about an experimental tv set in
which not only wiring but vir-
tually all interconnection-of com-
ponent parts is accomplished with-

ELECTRONICS — November, 1953

CROSS

TALK

out the aid of human hands. A
system of complete military cix-
cuit mechanization, including
automatic testing, has been
demonstrated. Top management in
many companies has issued what
amounts to an edict that engi-
neers down the line must de-
velop still better labor-saving
systems. and do it soon. An active
industry engineering committee
studying mechanization methods is
becoming even more active, now
with an eve on the calender.

Mechanized wiring is well along,
although many engineers think
ideal materials and methods are
just barely within sight. Mecha-
nization of complete circuits, on the
other hand, is still in the early
experimental stage; machine in-
flexibility continues to be a prob-
lem but it is one that will even-
tually be solved.

» MANPOWER ... The technical-
personnel market is still tight, but
not as tight as it was six months
ago. The cost of finding men
nevertheless remains high. A chief
engineer of our acquaintance has
kept score on help-wanted-ad costs
over the vears. He tells us that it
cost him $700 to find a man he
wanted back in 1951. Now it costs
$1,100.

»SCANNER . . . In July we put in
a personal, boat-owner’s plea for
a depth finder that would tell us
what was afiead rather than under.
On the market today is a unit

NOVEMBER + 1953

that not only does this but scans
and also tracks if you want it to.

» TRANSISTOR Don’t sell
glass, vacuum pumps or rare
gases short. There are signs that
all three may be very useful in
the manufacture of transistors.
For special applications, at least,
it is now known that germanium
dislikes contact with most solids
and liquids; put it in a bottle,
pump the air out and admit the
right kind of gas, and temperature
and humidity as well as mechan-
ical troubles decline.

» TRANSITOR . . . Proofreaders
will please curb an understandable
urge to put another S in this word,
because we do mean transitor. It
is a word used by some tv-station
engineers to describe the devices
upon which the camera is
focused when making transitions
between scenes. A whirling spiral
disc may be used, for example, to
denote shifting of action to the
thought, dream or spirit world.

» COVER . . . Several contempo-
rary magazines have used 3-D
front-cover pictures, supplying
subscribers with the necessary
¢lasses. Not to be outdone, it
seems, ELECTRONICS mailed out a
couple of copies last month with
faulty front-cover registry. One of
them just bounced back from the
field along with a kidding letter and
a pair of plastic specs. Darned if it
doesn’t look like deliberate 3-D!
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By J. E. BINNS

Associate Engineer
Brookhaven National Laboratory
Upton, N. Y

West face of reactor at Brookhaven, N. Y. Research workers on balcony are

» - s Rl

performing experiments with neutron beams emerging from the reactor

Electronic Control

Safe operation of Brookhaven’s nuclear reactor requires use of several types of electronic

instruments for neutron sensing over the wide range of levels encountered. Servo system

is provided for automatic operation of the reactor at constant level

BROOKHAVEN’S NUCLEAR reactor
consists of a 25-ft cube of
graphite that contains rods of
uranium, the fuel, and rods of
boron steel for control. Although
this reactor was designed to atford
a maximum of experimental facili-
ties and is quite different from the
power-producing and fuel-breeding
reactors of the future, it presents
many of the same instrumentation
problems.

The major problem is control of
neutron production in the reactor.
Neutron production ranges be-
tween 10° and 10 neutrons per
second. A neutron is commonly de-
tected by allowing it to be absorbed
by some nucleus that then becomes
unstable and splits into charged
fragments that produce copious
ionization in passing through a
gas. These gas ions are collected on
a charged electrode and cause a
current to flow in the external
signal circuit.

At high neutron levels the aver-

130

age signal current is great enough
to provide a usable d-c signal; at
low neutron levels this d-¢ com-
ponent is below the noise level, and
it becomes necessary to count indi-
vidual pulses of current.

Starting Up

When the reactor is shut down,
all the neutron-absorbing control
rods are in the reactor and the
neutron level is so low that it has to
be observed by an ion chamber that
utilizes the fission of U**. The
signal consists of discrete pulses
that average about one per second.
The circuit rejects low-energy
noise pulses, equalizes the signal
pulses as to energy content and
takes a time average, which is pro-
portional to the average pulse rate.
The counting rate meter is illus-
trated in Fig. 1A.

The operator now withdraws one
of the boron-steel control rods.
Since fewer neutrons are being ab-
sorbed, the reactor is now a better

www americanradiohistorvy: com

multiplier of neutrons and the
counting rate rises on an exponen-
tial curve, leveling off at a slightly
higher value.

Withdrawal of each successive
rod causes an increase in counting
rate, the increments becoming
larger and larger. These are anal-
ogous to the output increments ob-
tained from an amplifier with some
positive feedback and a constant
small input signal when the gain
is increased in equal steps. These
phases of the reactor startup are
shown in Fig. 2.

By the time the counting rate
meter goes off scale with an in-
crease in level of a factor of 104,
the next instrument begins to re-
spond. This is the period meter.
See Fig. 1B. It uses a boron-lined
ion chamber to sense neutrons.
Here the d-c¢ level is high enough
to be used as the signal for a d-c
amplifier whose output is propor-
tional to the time derivative of the
logarithm of the input, that is, to

November, 1953 — ELECTRONICS
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FIG. 1—Counting rate meter used to measure low neutron levels (A) and period
meter used to measure higher levels (B)
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FIG. 2—Phases in starting up a nuclear
reactor

of a Nuclear Reactor

the percentage rate of rise of the
neutron level or to the reciprocal of
the reactor period. At this stage of
startup the response is in the form
of a transient deflection that be-
comes larger with each successive
rod withdrawal.

The reactor is still subecritical,
that is, the neutron level is a func-
tion of control-rod positions. Even-
tually the reactor becomes super-
critical, which means that the
neutron level rises exponentially
without apparent limit. This is
analogous to the building up of
amplitude of self-sustained oscilla-
tion in an amplifier after critical
gain has been exceeded.

The farther the rod has been
pulled past the critical position the
greater is the rate of rise of the
neutron level. The period meter
now shows a steady reading. The
operator adjusts the rod to give a
safe rate of rise. If he brought up
the neutron level on too short a
period there would be danger of
overshooting the safe maximum
level and damaging the fuel as-
semblies by excessive temperature.

At some time during the ex-
ponential rise of neutron level the
d-c signal from another boron-lined
chamber becomes large enough to

ELECTRONICS — November, 1953

deflect a sensitive galvanometer.
The operator can follow the rise by
means of the galvanometer.

As the desired level is ap-
proached, the operator slows down
the rise by inserting a control rod.
The trick is to bring the rod to
such a position that the reactor is
just critical at the desired level,
that is, so that the level neither
rises nor falls.

Operation at Constant Level

In practice the reactor is always
either  slightly suberitical or
slightly supercritical, so that the
level is either slowly falling or
slowly rising. To maintain a con-
stant average level it is necessary
to keep moving the rod slightly
about the critical position. This

|
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TIME
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NEUTRON LEVEL
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FIG. 3—Typical operating cycle of a
nuclear reactor

may be done by the operator or by
a servo that uses a boron-lined
chamber to sense neutron level.

Safety Provisions

During high-level operation. the
plant is constantly monitored to
detect excessive neutron level or
temperature inside the reactor, ex-
cessive gamma radiation or the
presence of radioactive dust in
personnel areas, excessive output of
radioactive cooling air from the
stack or failure of the cooling
system. Certain of these conditions
will cause immediate shutdown of
the reactor, while others will sound
an alarm.

Shutting Down

The reactor may be shut down
in a few seconds by inserting all
control rods simultaneously, either
by the operator or by an instru-
ment. When all control rods are in,
the reactor is highly subcritical
and the neutron level decays with
a short time constant. Figure 3
shows typical operation of a
nuclear reactor.

Design and construction of the
Brookhaven reactor was carried
out under the auspices of the
Atomic Energy Commission.
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Color-Television Converter

Chrominance detail is heterodyned into the pass band of transmission medium to produce
good color reception, since programs sent via coaxial circuits with 2.7-mc¢ bandwidth

would otherwise drop out color information from television signal. Technique produces

results comparable to those encountered in cable-carried monochrome

By J. G. REDDECK

RCA Laboratories Div.
Princeton, N. J.

N IMPORTANT requirement to be

met by any color television
standards proposed for commercial
adoption is that the signal be
capable of satisfactory transmis-
sion over intercity network facili-
ties.

This article describes a method
of passing NTSC color signals over
existing facilities that do not pass
the full range of frequencies of the
proposed specifications.

Two principal types of facilities
are currently available for long dis-
tance transmission of monochrome
television programs. One is a ra-
dio relay designated by the Bell
System as TD-2, capable of passing
the full video range. The other is
a coaxial cable system designated
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FIG. 1—Video spectrum of the NTSC
field-test signal, showing band-sharing
obtained by chrominance subcarrier
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FIG. 2—Typical signal from burstfre-
quency generator (A), frequency re-
sponse over a microwave iransmission
system (B) and frequency limitation im-
posed by coaxial-cable transmission (C)

L-1, capable of passing video fre-
quencies up to about 2.7 megacy-
cles.

In monochrome television trans-
mission, ‘the energy content of the
higher-frequency components of
the. picture signal is relatively
small compared to that of the
lower-frequency components. A loss
of the higher-frequency compo-
nents results in a picture of reduced

H. C. GRONBERG

National Broadcasting Co.
New York, N. Y.

detail, but the picture is generally
considered acceptable. However, a
color television signal made up of a
luminance portion and a color sub-
carrier has all the chrominance
information at the high end of the
video spectrum.

A loss of these components re-
sults in a picture with little or no
color information,

Thus, transmission of the high-
frequency end of the video band
becomes a matter of major import-
ance,

Figure 1 shows the video spec-
trum of the NTSC field-test signal.
Band sharing is accomplished by
adding to the luminance informa-
tion a subcarrier that is modulated
by chrominance information. The
subcarrier frequency is chosen to
be an odd multiple of half the line
frequency (and consequently an odd
multiple of half the frame fre-
quency) for frequency interleaving
of luminance and chrominance in-
formation. In practice, the sub-
carrier frequency is determined by
a crystal and the line-sync genera-
tor is locked to this crystal by
frequency divider and multiplier
circuits.

The following description as-
sumes a subcarrier frequency of
3.579545 mec. What follows would
generally apply to any subcarrier
frequency chosen,
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for Cable Networks
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FIG. 3—Composite signal separated
[R); heterodyning upper band down (B)

The bandwidth of the common-
carrier microwave system, as used
for television transmission, ex-
tends beyond 4 mc; the color signal
represented by Fig. 1 may be trans-
mitted without modification. Be-
cause color reception depends
critically on the frequency response
of the transmission path, it is
essential that the microwave
circuits give a flat frequency re-
sponse up to 4 mec.

The pass band of the coaxial-
cable system limits the total spec-
trum of the signal to about 2.7 me.
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FIG. 4-—Transmitter terminal equipment alters NTSC color signal for narrow-band
transmission

Transmission of the signal of IFig.
1 results in complete loss of the
chrominance information.

Facilities Tests

Late in 1951, color demonstra-
tions were given in Washington,
D. C. Color signals originating in
New York, were sent over both the
microwave and the coaxial-cable
systems. To check the performance
of the network paths, extensive use
was made of a burst-frequency
generator.*

Figure 2A shows a photograph

of the signal obtained from this
generator. The simulated composite
video signal is made up of horizon-
tal sync and blanking pulses, with
discrete bursts of various frequen-
cies during picture time. This unit
was initially designed to provide
a quick check of terminal and in-
terconnecting facilities for mono-
chrome television. Its use is equally
applicable to color transmission.

A frequency-response over the
microwave system and associated
local channels is shown in Fig.
2B. Such a test must be made using

Although at the present time the use of the heterodyne conversion equipment is necessary when
using the L-1 cable carrier system, the Bell System has recently developed a new wide-band cable sys-
tem known as the L-3. This system is nominally 8-mc wide, of which about 4 mc may be used for
television and the remainder for other services. At present one of these new L-3 systems is in opera-
tion between New York and Philadelphia with telephone circuits operating over it. Tests of the sys-
tem have included transmission of the proposed compatible color tv signal.

It is the hope of the broadcasting networks that certain sections of the country now served only by
the L-1 systems will be the first to be benefited by L-3 installations, although the Bell System has
made no announcement of its plans in this regard. Wherever this is done, the use of conversion equip-
ment for color will no longer be necessary.

The foregoing does not imply that good compatible color pictures will not be available by net-
work except where the L-3 system is available. Color pictures transmitted over the L-1 coaxial cable
system using the telephone company’s heterodyne conversion equipment compare favorably with the
transmission afforded by the newly developed L-3 system and with that of radio relay facilities.

The Editors
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FIG. 5—Receiver terminal equipment translates 2.4-mc subcarrier back to 3.6 mc
using filters and heterodyne principle

oscilloscopes of bandwidth greater
than that of the circuit being
tested. The response is fairly well
down at 4.3 me, as shown by the
last burst.

Figure 2C shows a frequency-re-
sponse check made over the coaxial-
cable system including associated
facilities. Amplitude of the last
burst indicates that the response
is still good at 2.4 me.

Color Conversions

When narrow-band coaxial-cable
transmission is used, retention of
much of the chrominance informa-
tion in the NTSC color signal may
be accomplished by suitable con-
version equipment at the trans-
mitting and receiving cable term-
inals. This equipment operates on
the composite color signal so that
frequency components around the
subcarrier frequency are translated
into the pass band of the coaxial-
cable system.

As an alternative method?, the
color studio can employ an encoder
operating at 2.4 me, which receives
information from the color cameras
directly. The advantage of the con-
version method to be described lies
in its flexibility. Circuit complexi-
ties of a color encoder are avoided.
Also, the conversion equipment can
be remote from the studio, allow-
ing full-band transmission to a
point such as Toledo, with re-
stricted-band transmission over co-
axial cable to some other point,
such as Dayton.

The translating equipment is de-
signed to provide approximately 2
mec of luminance detail, and 0.3 me
of chrominance detail. By means of
filters the transmitting terminal
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equipment divides the composite
color signal into two bands of fre-
quencies as indicated in Fig. 3A.
The first band contains frequency
components of the signal extending
from 0 to 2 mec. The second band
contains components whose fre-
quencies extend 0.3 mc on each side
of the subcarrier frequency f,,
3.5679545 mc.

This second band is moved down
in frequency by heterodyning so
that it is adjacent to the 0-t0-2 mc
band. The new spectrum of the
signal is thus limited to 2.7 me,
as shown in Fig. 3B. This signal is
sent over the coaxial cable to the
receiving terminal equipment. Here
the two bands are separated and
the upper band moved back to its
original position by heterodyning.

The transmitter terminal equip-
ment that alters the NTSC color
signal for narrow-band trans-
mission is indicated in the block
diagram of Fig. 4. First, a linear-
phase-shift low-pass filter selects
the luminance components extend-
ing out to 2 me. An m-derived band-
pass filter selects the components
that extend 0.3 mc on each side of
the subcarrier frequency f,, 3.579-
545 mc. This band is then lowered
by heterodyning in a mixer with a
sine-wave voltage whose frequency
is 5/3 times the color subcarrier
frequency, or 5.965909 mec.

A second m-derived band-pass
filter follows the mixer. This filter
selects only the difference fre-
quency components that extend
0.3 mc on each side of % f,, or
2.386364 me. This band around
2.4 me is then added to the low-pass
band to give a spectrum shown in
Fig. 3B. All components originally

near 3.6 me are now near 2.4 me. In
effect, the subcarrier has been low-
ered. The synchronizing burst is
now a burst of 2.386364 mc. This
new spectrum can now be trans-
mitted over a system limited to
about 2.7 mec.

Terminal Inverter

The receiver terminal equipment
to translate the 2.4-mc subcarrier
back to 3.6 mec is shown in Fig. 6.
Another linear-phase-shift low-pass
filter selects the luminance com-
ponents extending out to 2 me. An
m-derived band-pass filter selects
the components extending 0.3 me
on each side of 2.386364 mc. This
band is then heterodyned in a
mixer with a signal whose fre-
quency is again 5/3 f,, as in the
transmitting terminal.

Another m-derived band-pass fil-
ter following the mixer selects only
the difference-frequency compo-
nents, which extend 0.3 mc on each
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