© AUGUST-1953

 PRICE 75 CENTS




NEw “M” TYPE TOROIDS M:=":.

TYPICAL Q CURVES

17,

Umt Weiéht ...................... 1.50z.

MQE-7

Jxe |

15 10 15 2002 3 3B 40

® & © © 6 & » o & & & & & & o

MQA TYPES

Inductance *DC Max.

mhy.
mhy.
mhy.

MQA-19

*This value of D.C. (MA) will drop the
coil inductance 5%. Values of D.C.
below this will show proportionately
(linear) less inductance drop. For ex-
ample, MQE-1 will drop %2% in L
with 13.5 MA.

MQB TYPES

Inductance

MQE TYPES

Inductance

o © ® ® & & & & O 0 o & & & o o o o O © & & O & O O &6 O O O O * O o o o

mhy. mhy.
mhy.
mhy.
mhy.
mhy.
mhy,
mhy.

e © & o © & & & ¢ © ©

.‘..........O...........‘..........."..........‘...

150 VARICK STREET NEW YORK 13, N. Y.

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16,

N.Y.. CABLES: “ARLAB”




AUGUST - 1853

A  McGRAW-HILL
PUBLICATION

COMPONENTS FOR PRINTED CIRCUITS—Designed with blade-type terminals that extend through ponel for later
mechanized dip-soldering, a Chicago Telephone Supply Corp. volume control is fitted into printed-circuit chassis

of a Hallicrafters clock radio (see p 202). ......... .. .. ..o . T RE—— COVER
FIGURES OF THE MONTH, includes Electronic Output Index. .. o . . [, 4
INDUSTRY REPORT, top-level news, trends and market interpretations . . . 3 A EE mow IO E 5
ELECTRONIC EQUIPMENT IN RAILROADING, by John M. Carroll . . . . . nAu afla Fi'gs nua o RoB TS Tl 130
TRANSISTOR-CONTROLLED MAGNETIC AMPLIFIER, by Richard H. Spencer . . ... . ..... .. .. ... .. .... w 136
COMPONENTS DEPARTMENT AIDS PROJECT ENGINEERS, by Stanley Kramer and Seymour Gurian. .. .. .. 141
STANDARDS CONVERTER FOR INTERNATIONAL TV, by A. V. Lord. ... .. .. T — 144
REMOTELY-STEERED COAL-MINING MACHINE, by John Markus . ® EE O R - CERSEERAE T4 8B4 £eb 148
COZI—COMMUNICATION ZONE INDICATOR, by L, C. Edwards .. . . T - .M .. .. N.E 4o - AL 152
OPERATION OF JUNCTION TRANSISTORS, by Abraham Coblenz and Harry L. Owens. . ... .. ... ... .. . 156
HOW TO MEASlURE LOW-LEVEL R-F SIGNALS, by Kenneth E. Mortenson. . . ... .. .. .. .. ... e 162
OPTICAL FEEDBACK FOR MULTIPLIER PHOTOTUBES, by Victor H. Scliger. . . e 164
DESIGNING DISCONE ANTENNAS, by J. J. Nail ... .. ... .. ... .. b o . 167
JUNCTION TRANSISTOR CIRCUIT APPLICATIONS, by Peter G. Sulzer. ... 170
DESIGN OF EXPORT TELEVISION RECEIVERS, by George D. Hulst . ... 174
TRAVELING-WAVE OSCILLATOR TUNES ELECTRONICALLY, by H. R. Johnson and J. R. Whinnery. . . .. . 177
PHASE DETECTOR USES GATED-BEAM TUBE, by Frank S. Holman, Jr. L e ......... 180
GENERAL PURPOSE SHORT-PULSE GENERATOR, by Abe Hershler oand Arthur H. Seidman. ... .. .. .. . 182
TRANSIENT ANALYSIS BY TIME SELECTION, by Raymond Winfield . ...... 184
PULSE AVERAGING CIRCUIT, by F. E. Boyd and N. W. Guinard. s ... ., 188
RATE-OF-DESCENT INDICATOR SPEEDS AIRCRAFT TESTS, by Myles V. Barasch . . . 190
TOROID DESIGN CHARTS (Reference Sheet), by R. E. Prouty . TELE : .. .. 193
CROSSTALK........ 129 ELECTRONS AT WORK....... 198 PRODUCTION TECHNIQUES 268 NEW PRODUCTS........300
PLANTS AND PEOPLE........ 350 NEW BOOKS........ 389 BACKTALK........394 INDEX TO ADVERTISERS........ 433

W. W. MacDONALD, Editor; VIN ZELUFF, Managing Editor; John Markus, A. A. McKenzic, James Fahnestock, Associate Editors; William
P. O’Brien, John M. Carroll, Williom G. Arnold, William E. Pettit, David A. Findlay, Assistant Editors; Marilyn Wood, Editorial Assistant; Gladys
T. Montgomery, Washington Editor; Harry Phillips, Art Director; Eleanor Luke, Art Assistant

KEITH HENNEY, Editorial Director

H. W. MATEER, Publisher;, WALLACE B. BLOOD, Manager; R. S. Quint, Buyers’ Guide Manager; N. F. Cullinan, Promotion & Research As-

sistant; H. E. Hilty, Classified Manager; D. H. Miller, James Girdwood, New York; Wm. S. Hodgkinson, New England; Warren W. Shew, Phila-

delphia; C. D. Wardner, Chicago, J. L. Phillips, Cleveland; T. H. Carmody, R. C. Alcorn, San Francisco; Carl W. Dysinger, Los Angeles; Robert
H. Sidur, Atlanta

ﬂBP August, 1953 ELECTRONICS Vol. 26, No. 8
Member ABC and ARIP

Published monthly with an additional issue in June by McGraw-Hill Publishing Company, Inc., James H. McGraw, 1860-1948), Founder. Publication Office, 99-129 North
Broadway, Albany i, N. Y. Y

Executive, Editorial and Advertising Offices:” McGraw-Hill Building, 330 W. 42 St., New York 36, N. Y. ©Curtis W. McGraw, President: witlard Chevalier, Executive Vice-
President; Joseph A. Gerardi, Vice-President and Treasurer; John J. Cooke, Secretary: PPaul Montgomery, Senlor Vice-President, Publication Division: Ralph B. Smith, Vice-
President and Editorial Director; Nelson Bond. Vice-President and Director of Advertising; J. E. Blackburn, Jr., Vice-President and Director of Clrculation.

Subsceriptions: Address correspendence te Electronics—Subscription Service, 99. 129 N. Broadway. Albany 1, N, Y., or 330 W. 42nd St.. New York 36. N. Y. Allow one
month for change of address. Subscriptions are solicited only from persons engaged in theory, research, design, nroductmn maintenance and use of electronic and industrial
control components, parts and end products. Position and company cennection must he indicated on sukscription erders.

Single copies 75¢ for United States ani possessions, and Canada; $1.50 for Latin America; $2.00 for all other foreign countries. Buyers' Gnide $2.00. Subseription rates
-United States and possessions, $6.00 a year; $9.00 for two years. Candda $10.00 a year; $16. ‘00 for two vears. Other western hemisphere countries, $15.00 a vear; $25.00
‘or two years, All other countries $20.00 a vear; $30.00 for two years. Entered as second class matter August 29. 1936, at the Post Office at xlhfmy N. Y., under act of
Mar. 3, 1879. Printed in U.8.A. Coprright 1953 by McGraw-T1i11 I’uhlhhma Co., Inc.—AIll Rights Reserved. BRANCH OFFICES: 520 North Michigan \venue Chicago 11,
11 ;' 68 Post Street, San Franciseo 4; McGraw-Hill Tlouse, London, F.C. 4: Washington. D. . 4: Philadelphia 3; Cleveland 15: Detroit 26; St. Louis 8; Boston 16; 1321 Rhodes-
querty Bldg., Atlanta 3, Ga.: 1111 Wilshive Blvd., Los Angeles 17; 138 9 Oliver Building. Pittsbhurgh 22. ELECTRONICS is indexed regul:nh in The Engmeenng Index.



The Beckman Model DU is considered the key precision in-
strument for spectrophotometric analysis—a technique which
is fast revolutionizing the fields of investigative and con-
trol chemistry.

Based on the spectral light characterlstlcs of liquids, solids
and gases, precision spectrophotometry quickly and accurately
analyzes thousands of varied materials, both qualitatively and
gquantitatively . . . providing data which is vital for accurate,
economical product and process control.

Whatever the material — bhe it orange juice, metal alloys,
lubricating oils, fertilizers or vitamins — chances are you'll
find modern spectrophotometry playing a key role in its effi-
cient and eéconomical production, processing or control.

The Sorensen Model E-6/2-5 Nobatron, With Regu-
lation Accuracy of =0.01%, Gives Stability of Bat-
teries With None of the Disadvantages.

When yvou use a Beckman Spectrophotometer you
expect the utmost in performance. And you get it
— 50 long as the power supply is dependable.

The Sorensen Model E-6/2-5 Nobatron ts dependable.
It has been specifically designed to.provide your
Beckman with 2 and 6 volts DC, plus or minus
0.01%, with that accuracy maintained indefinitely
and continuously!

No more replacing or recharging storage batteries!
No more uncertain results because of voltage drop!
To you this means no more interrupted work sched-
ules, no more time-consuming re-runs!

The stability of the E-6/2-5 Nobatron is accom-
plished electronically, with no moving parts and a
minimum of tubes. Two years’ rigorous testing of
prototype instruments have yielded results far ex-
ceeding specifications. Write for information today.

SORENSEN

SORENSEN AND COMPANY
375 FAIRFIELD AVE., STAMFORD, CONN.

Want more information? Use post card on last page.
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Well, not exactly, but you can hook-up to receive
weather charts measuring 18" x 22" for hours at
a time without an operator.

If the weather is your concern, or indeed if the

transmission of any graphic material —drawings,

newspapers, legal documents —is a problem,

maybe we can help you; write now.

18" MUFAX CHART RECORDER

TECHNICALITIES ?‘%‘gtﬁaﬁ‘%‘-‘s“
Maximum chart size 18" wide x 22" long
Index of co-operation 576
Helix speed | or 2 r.ps.
Scanning rate 96 lines/inch

Maximum input signal (black)
+5 to —15db ref ImW

Signal frequency AM: 1500c/s
FM: 1500c/s black

2300c/s white

Power supply 95 — 125V, 60c/s
or 200—250V, 50 ¢ s.

MUIRHEAD & CO. LIMITED . BECKENHAM - KENT - ENGLAND

ELECTRONICS — August, 1953 Want more information? Use post card on last page, 3
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1948 1949 1950 1951 1952 1953
Year Previous Latest Year Previous Latest
* Ago Month Month Ago Month Month
RECEIVER TY AUDIENCE
PRODUCTION (Source: NBC Research Dept.) June ‘52 May ’53 June ‘53
(Source: RTMA) May ‘52 Apr.’53 May '53 Sets in Use—total. 17,627,300 23,930,000 24,292,600
Television sete ... .... 309,375 567,878 481,936
Home sets . ... ..... 288,927 286,974 278,156
Clock Radios ... ..... 115588 187,394 129,391 BROADCAST STATIONS
Portable sets ... ..... 128,351 201,476 204,065 (Source: RTMA) June ‘52 May ‘53 June 53
Auto sets . ......... 215,478 483,092 497,379 TV Stations on Air . 108 189 198
TV Stns CPs—not on air 0 266 285
TV Stns—Applications 716 611 572
AM Stations on Air. . . 2,355 2,445 2,458
RECEIVER SALES , AM Stns CPs—not on air 65 130 126
(Source: RTMA) May '52 Apr.’53 May ‘53 AM Stns—Applications 323 244 250
Television sets, units. .. ...... 319,721 244191 FM Stations on Air. .. 629 591 580
Radio sets (except auto) ~ ...... 412,802 716,407 FM Stns CPs—not on air 19 20 21
FM Stns—Applications 9 9 8
RECEIVING TUBE SALES COMMUNICATION AUTHORIZATIONS
(Source: RTMA) May ‘52 Apr.’53 May ‘53 (Source: FCC) May ‘52 Apr.’53 May '53
Receiv. tubes, total units 23,636,484 41,342,599 37,253,308 Aeronautical ... ... .. 32,852 38,887 42,213
Receiving tubes, new sets 15,807,449 30,441,417 27,261,346 Marine . .. ... .... 35,476 39,745 40,076
Rec. tubes, replacement 4,178,292 8,236,990 7,422,621 Police, fire, etc. ... .. 10,965 12,956 13,238
Receiving tubes, gov't. 2,433,605 1,167,234 723,852 Industrial ... . ... ... 13,056 16,515 16,850
Receiving tubes, export 1,217,138 1,496,958 1,845,489 Land Transportation .. 4,966 5,769 5,830
Picture tubes, to mfrs. 247,724 721,283 579,332 Amateur ... ... ... 110,931 110,884 111,011
Citizens Radio ... .. .. 1,175 2,074 2124
Disaster ... ... ... .. 65 189 189
Experimental .. ... ... 357 432 439
SEMICONDUCTOR SALES Common carrier .. .. .. 970 1,144 1,193
(Source: RTMA) May ‘52 Apr./53 May ‘53
Germanium Diodes .. .... 2,450,015 1,466,362 EMPLOYMENT AND PAYROLLS
(Source: Bur. Labor Statistics)  Apr. ‘52 Mar. '53 Apr. '53
———CQuarterly Figures ———ou Prod. workers, comm. equip. 326,500 417,300 414,200
v Previ Lotest Av. wkly. earnings, comm. $63.75 $66.42 $66.58
ear “revious ates Av. wkly. earnings, radio $59.51 $64.24-r $64.08
INDUSTRIAL Ago Quarter Quarter Av. weekly hours, comm. 40.3 41.0 40.6
TUBE SALES Av. weekly hours, radio 39.7 40.4 398
(Source: NEMA) 1st '52 4th ‘52 1st ‘53
Vacuum (non-receiving)  $11,320,000  $12,790,000  $11,340,000 STOCK PRICE AVERAGES
Gas or vapor ........ $3,100,000 $3,480,000 $3,140,000 ) , , ,
Phototubes . B $500,000 $760.000 $930,000 (Sourcvel Standard and P]ooﬂs) June '52 May '53 June ‘53
Magnetrons and velocity Radio—TV & Electronics 288.9 295.3 2715
modulation tubes .. $8,460,000  $10,510,000  $10,070,000 Radio Broadcasters. . .. 276.7 287.3 266.0
Gaps and T/R boxes . .. $2,450,000 $2,090,000 $2,050,000 p—provisional; r—revised

FIGURES OF THE YEAR

Television set production
Radio set production
Television set sales

Radio set sales (except auto)

Receiving tube sales
Cathode-ray tube sales

1952 Total

6,096,279

10,934,872

6,144,990
6,878,547

368,519,243

6,120,292

Totals for First Five Months

1952 1953 Percent Change
1,957,083 3,309,757 + 69.1
4,469,432 6,102,711 + 347
1,868,994 2,344,811 + 255
2,366,049 2,568,080 + 8.6

135,818,064 200,654,663 + 47.7
1,559,334 3,633,288 + 132.9
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'Copters Need Navigational Aids

New electronic system with
street-by-street precision
needed for flights in fog

BEGINNING of sixteen regularly
scheduled helicopter passenger
flights daily from New York’s three
metropolitan airports in July served
to emphasize the growing need for
better electronic navigational aids
for rotating-wing aircraft.

As yet, no single electrenic
system appears to meet the require-
ments of lightness, operation-by-
pilot simplicity and street-by-street
navigational accuracy during in-
strument flying weather. These are
the conclusions of the recent Heli-
copter Symposium of the Interna-
tional Air Transport Association,
recently held in San Juan, Puerto
Rico for exchange of information
between airline operators, pilots,
metropolitan helicopter operators,
manufacturers and government
authorities from 20 different coun-
tries.

» Landing Aids—Forseeing opera-
tion by a one-man crew, European
operators asked for simple pre-
sentation of data that could be eas-
ily read by the pilot alone and
would increase in accuracy as the
heliport is approached.

Going still further, U. S. carriers
desired versatility adequate to sim-
ulate visual conditions at all times.
For navigation between many
points in an area of up to 150
square miles, such as for mail pick-
ups, it was felt that something in
the nature of a radar pictorial dis-
play might be required.

Talk-down radar had been tried
as a landing aid for helicopters, but

ELECTRONICS — August, 1953

was found to be highly dependent
on the kind of landing site and its
surroundings. The vhf talking
beacons, while simple and omnidi-
rectional, were felt to be insuffic-
iently accurate for landing pur-
poses.

Tetrode Transistors
Available August 15

Sylvania-developed point con-
tact units perform functions
of two triodes

COMMERCIAL availability of tetrode
and pentode point-contact trans-
istors was announced July 21 by
Sylvania. The tetrode units are to
hit the market August 15, with

pentodes following by the end of
the current year.

The tetrode and pentode units
have two and three emitters respec-
tively, and with appropriate cir-
cuitry they are comparable to mul-
tipurpose tubes.

Preliminary tests on circuits us-
ing the multiemitter transistors
prove their usefulness in certain
types of computer circuits.

Radio Helps Big Steel
Move an lron Mountain

DEPLETION of America’s reserves
of high-grade iron ore has sent
steel men scurrying to far-flung
places. An estimated 400-million
tons of high-grade ore in the
ground brought U. S. Steel to the

Massive antenna helps span vast Venezuelan jungle for U, S. steel
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Orinoco-delta country of Vene-
zuela, Shipments of ore, moving
2,000 miles by rail and water to
the giant Fairless Works in Mor-
risville, Pa., are expected to start
next year.

» Communications—Setting up a
vast mining operation in an under-
developed region required first an
adequate communications net-
work. Links have been established
by the Orinoco Mining Co., Big
Steel’s Venezuelan subsidiary. A
high-frequency voice and teletype
circuit links the company’s offices
in Caracas with Ciudad Bolivar,
nearest. large town to the mine.
Very-high-frequency radio-tele-
phone circuits linking Ciudad Bol-
ivar; the mine, Cerro Bolivar; and
the shipping point, Puerto Ordaz
form a 206-mile triangle.

A mountain-top repeater station
at Piacoa relays vhf signals to
tugs, dredges and quarter boats
engaged in dredging a deep-water
channel in the Orinoco River.

» Railroad—Space radio will be
used to control the railroad during
its normal operation. A 90-mile
single-track railroad built to move
the ore to Puerto Ordaz will have
four sidings controlled electron-
ically by signals passed over vhf
radio. Two of the robot sidings
will be controlled by radio trans-
mitters located near the mine. The
remaining sidings will be switched
by transmitters located near
Puerto Ordaz. Control-point will
be Puerto Ordaz and a broad-band
88-mec trunk will link the two
transmitting stations.

The system is an adaptation of
CTC or centralized traffic control
used on many American railroads,

» Background—Remote switching
by space radio has been tried before
by railroads but never relied upon
for full-time operation. The
present system grew out of tests
conducted in 1946 on the Pennsyl-
vania Railroad. Success of the
Orinoco Mining Company’s elec-
tronically controlled railroad may
help prove out radio for remote
train control and possibly enlarge
greatly the scope of electronics in
the railroad industry.

Color Network Operating Equipment

2 Color Stabilizing amplifiera. .. ..... $2,800
1 Tri-color monitor including kine. .. 3,000
1 Low frequency phase correction net-
WOTKI e S AT lent e e Bl < Y 3 1,500
1 High frequency phase correction net-
WOTK. . agsadsd ot w1 98 & 387 L bem - G- @ 1,250
1 Lower subearrier color notch filter.. 2,700
Associated equipment under $1,000. 3,130
Total........... S ey AR 211,380
Color Test Equipment
1 Convergence dot generator . . . 1,750
1 Color monitor analyzer . . 1,650
1 Linearity checker. ... 1,750
1 Color ~ignal analyzer.. . 1,900
1 Burst-controlled oscillator. . 1,550
1 Color bar generator (rack mount,ed) 2,250
1 TO-524-D television oscilloscope . 1,180
Associated equipment under $1,000 200
Totalls g b e, sy a . $12,230

Sync Generator Equipment

1 Color frequency standard. . .
1 Burst flag generator.

1 TG-1A studio sync generator. . . 4,4
Associated equipment under 8800 . . 627
Total..............cc...en $7,480

kine & CRO

TYPICAL COLOR TV STATION EQUIPMENT PRICES

Color Studio Camera Chain

1 Color camera less image orthicons. .
1 Viewfinder including hood and kme 3,
1 Camera channel amplifier. .

1 Monitor auxiliary. .. .
1 Monochrome control monitor with

1 Colorplexer.........
1 Tri-color monitor, including kine.

Color Slide Camera Chain

Qlide camera pickup unit inc. iris
control, optics. slide holder & photo-

—

cells. ... . .. ... ... $1,770
1 Monitor auxiliary . . .............. .
1 “hde camera table top kme mount

ing, rack & kinescope............ . 2,120

1 Deflection chassis. . .............. 1,500

1 Channe! amplifier............. 2,000
1 Slide camera gamma amplifier . . 1,650
1Colorplexer.................... 2,820

1 Tri-color monitor. including kine. . 3,000
1 Monochrome control monitor with
CRO &kine....................
5 WP-33B power supply . .. ........
Associated equipment under $1,500. 6,938

Total. . g i b b dal . 831,378

Color Filin Chain
1 Projector, 16mm fast pull down in-

cluding sound head and acceseory

andio and mechanical items. . $19,150
1 Pro,ector table top, kine moummg

racks and kmescopo 2,650

1 Channel amplifier. 2,600

1 Colot plexer. . 2,820

1 Tri-colo1 momtor inelud g kine 3,000

1 Monitor suxiliary . .. ... . ... .. .. 3,000
1 Monorhrome control monitor with

kineand CRO................... 3,100

5 WP-33B power supply ... 2,880

Associated equipment under $2,000. 10,198

Total 5, S0 SE ALrTRS Las! Wad $49,398

821,600
00

5 WP-33B powersupply. ... ........

1 Heavy duty pedestal . .. ... .. .. ..

1 Set of three matched image orthicons
Associated equipment under $2, 000.

5.700
14,455

366, 580

SOURCE: RCA ESTIMATES

BROADCASTERS look at the investment side of the picture as . .

Transmitter Makers Gird for Color

RCA and GE announce that
complete color equipment will
be ready in 1954

AVAILABILITY of compatible color
television broadcast equipment
within the next year was indicated
by RCA and GE when they an-
nounced prices and delivery dates
late last month. DuMont and
Federal, other major manufac-
turers of tv station equipment,
have not as yet disclosed their
plans but indications are that they
will wait for final FCC approval
of compatible color tv standards
before making such plans known.

» RCA—Ready to accept custom
orders for gomplete compatible
color tv broadcast equipment for

delivery in the spring of 1954,
RCA states its equipment will
be similar to that used for field
tests in New York and will be de-
signed to operate in accordance
with present signal specifications
of the National Television System
Committee. As soon as final
standards have been adopted by
FCC, large-scale production of
commercial-type color equipment
will begin.

With a July 30, 1953, deadline
set for ordering the equipment
listed in the box above, RCA’s En-
gineering Products Department
says that orders have been coming
in at a good rate despite the
possibility that present prices
could be 2 or 3 times higher than

{Continued on page 8)
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Sylvania Computer Crystal Diodes

(7

INTTI
INN2
INN3
IN114
IN115

All Dynamically Tested at 55° C.
For High Back Resistance and Stability

Sylvania Types 1IN111,1N112, 1N113,1N114  evidence of drift and hysteresis. Each diode is
and 1N115 were designed specifically for com-  hermetically sealed in glass and is designed
puter use. All Sylvania’s Computer Diodes so that it may conveniently be soldered or
are tested at raised temperatures simulating  clipped into a circuit.

. Mail this coupon Today

actual operating conditions. To insure maxi-
mum stability and life, all units are tested for

YLV

LIGHTING - RADIO - ELECTRONICS - TELEVISION

.....

cessavrasuasen  esraasensse avsssartsessrrenntane tenscsvcecesey)

Sylvania Electric Products Inc.
Dept. 3E1008, 1740 Broadway, New York 19, N. Y.

Please send me data sheets on Sylvania Conts’
puter Crystal Diodcs.

g‘/ 4 Name
E, Address
tn Cenado: Sylvania Electric (Canada) Ltd., University Tower Building 2
St. Catherine Street, Montreal, P. Q. - E
. City Zone State e
ELECTRONICS — August, 1953 Want more information? Use post card on last page. 7

wWwWw.americanradiohistorv.com



INDUSTRY REPORT—Continued

those later to be set for quantity
production. Most of the orders so
far received are for film or slide
operation rather than for the less
expensive network-only equipment.

> GE—In a statement to its dis-
trict sales managers, General
Electric lists its color broadcast

equipment schedule in three
phases: network, slide-film and
studio.

® Cost of equipment needed to

rebroadcast network color pro-
grams is estimated at $13,800.
Items of equipment include a

gamma amplifier, stabilizing amp-
lifier, color monitor, transmitter
kit, de-modulator kit, diplexer kit,
wave-form kit and stock items. An
additional stabilizing amplifier is
recommended at $1,600 and if a
2,000-mec relay is involved, a modi-
fication kit is required at approxi-
mately $560. Cost of test equip-
ment is about $5,000. It is
estimated that this equipment will
be available during the first
quarter of 1954.

® For slide-film transmission,
GE divides equipment into three
groups. To originate slide pro-
grams only, cost of equipment is
set at $39,500. Equipment needed
includes camera channel, calibra-
tion monitor console, sync color
adaptor and sync generator kit,
color utility amplifier group, color
monitor, monitor switching unit,
bar generator, stock items and
slide projector assemblies.

For 16-mm film projection only,
cost of equipment needed is
estimated at $49,500 and includes
16-mm projector assemblies and
all items listed for slide operation
except the slide projector assemb-
lies.

Cost for both slide and 16-mm
film projection is $68,500. Slide-
film equipment availability is
planned for the second quarter of
1954.

® To originate studio color pro-
grams, GE estimates that the
studio camera channel and as-
sociate switching equipment will
run about $69,500. Equipment for
this type of operation is based on
a relay switching system and in-
cludes a studio camera channel

8

with camera and view-finder,
central console with color monitor,
rack and associate equipment, cali-
bration monitor console, monitor
switching unit and stock items. A
dolly is not included with the
channel. Availability is scheduled
for the fourth quarter of 1954.

Electronic Companies
View Working Capital

Current assets exceed
liabilities by growing amounts
but ratios are down

TREND in working capital for all
manufacturing companies has
moved steadily upward in the past
few years and companies in the
electronics field have followed the
same course. For 12 major com-
panies in the industry, working
capital increased nearly a half
billion since 1948. The increase
last year was the largest for the
period with a rise of 0.19 billion
over the 1951 total.

» Ratio—Despite the rise in work-
ing capital for electronic manu-
facturers surveyed, which seems
to indicate an improving financial
position, the ratio of current as-
sets to current liabilities has
moved downward to a low point
in the past five years. In 1952 and
in 1951 the ratio for the firms sur-
veyed stood at 2.2 while in the
previous three years it ranged be-
tween 2.8 and 3.0. These figures
follow closely those for the entire
electrical equipment industry as
reported by SEC which shows a
current ratio of 2.1 for 1952 and
2.0 for 1951.

» Cash—Current assets include
cash, government securities, re-
ceivables, inventories and other
current assets payable within a
vear. The relation of these com-
ponents to current liabilities gives
further evidence of the liquidity
or ability to convert assets
promptly into cash. Taking cash
alone for the companies surveyed
and comparing it to current liabil-

ASSETS VERSUS LIABILITIES
(12 ELECTRONICS FIRMS)

|
1

; |
| CURRENT ASSETS -~ 55
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ities shows the following ratios:
1948, 0.78; 1949, 1.0; 1950, 0.69;
1951, 0.57; 1952, 0.62. Thus, as
with current asset ratios, the cash
ratios for the 12 companies show
a downward trend.

»Debts—Reasons for the decline
in the ratios of current assets to
current liabilities in recent years
is attributed to a number of
factors. The rise in short-term
debt is one of them. Companies
have had to have more money to
keep pace with the increasing
costs of doing business.

Federal income and excess
profits taxes have also affected the
ratios and kept current liabilities
climbing along with current as-
sets. For the companies surveyed,
current liabilities doubled during
the five-year period while current
assets increased 1.7 times.

TV Manufacturers
Show New Lines

Industry hits high order volume
with full array of new radio
and tv sets

NO SUMMER slump is occurring in
introductions of new tv models by
the radio-tv industry. At press
time 25 companies had introduced
new models.

The average line contains about
30 new models. Philco leads the
parade with a total of 47.

Most of the manufacturers dis-

(Continued on page 10)

August, 1953 — ELECTRONICS



Sprague, on request, will proside you
with complete application engineering
service and assistance for optimum
results in the design and use of Pulse-
Forming Networks.

PERCENT
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PULSE-FORMING
NETWORK H-850

This new Sprague Pulsc-Forming Network was designed
for laboratoty usc in radar research and development. With
it, the five most needed pulie lengths—14, 14, 1, 2, and 3
microseconds—may be obtained without distortion of the
pulse shape.

Sprague’s unique method of common switching keeps
the flat portion of the pulse flat at all pulse lengths.
Capacitor switching takes place in the common lead and
hence at half network voltage—important at the higher
voltages. The pulsc lengths all correspond to the half-
power point as measured by synchroscope at 709, voltage
level uoder resistance load. |

In addition, the rise time remains the same—approxi-
mately 0.1 microseconds fr¢m the 10 to 807, level. Net-
work H-850 is designed to work into a 50 ohm impedance
load. Its peak voltage ratin% is 13 Kilovolts for each pulse
length, making it uscful fot normal low power ranges in
radar equipment employing hydrogen thyratron tubes.

Universal Laboratory gftwork H-850 is typical of
Sprague’s advancements in piilse-forming networks. Sprague
made the first commercially pvailable radar network during
World War II and has been t;hc acknowledged leader in this
field ever since! |

For complete data on the Universal Laboratory Network
11-850—or on other networks to mect your precise needs—
write on your business letterhicad to the Sprague Electric Co.,
35 Marshall Street, North Adams, Massachusetts.

PIONEERS IN ELECTRIC AND ELECTRONIC DEVELOPMENT

EXPORT FOR THE AMERICAS: SPRAGUE ELECTRIC INTERNATIONAL LTD., NORTH ADAMS, MASS.  CABLE: SPREXINT

ELECTRONICS — August, 1953 Want more information? Usc post card on last page.



INDUSTRY REPORT— Continued

played sets in every picture-tube
size ranging from 17 inches to 27
inches. Many companies featured
the 24-inch set, RCA being a major
exception, but the consensus of the
industry seems to be that the 21-
inch receiver will be the volume
seller,

» Prices—Range of tv retail prices
is fairly consistent. Majority of
new lines introduced are priced
from $180-$200 for 17-inch table
models to $600-$800 for deluxe
21-inch combinations. Low for the
industry was set by Emerson with
a 17-inch vhf-only table model at
$149.95. Du Mont, with its 30-
inch receiver at $1,795 continues
to maintain the high for the field.

» UHF—Practically all companies
featured all-channel sets in their
summer lines on an optional basis.
A few continue to offer converters.
Price of optional all-channel tun-
ers have not changed much and
continues to range between $40
and $50.

» Radio—Summer showings of
new radio receivers have been
numerous also. Emerson intro-
duced a total of 60 new models in-
cluding a pocket-size portable that
uses subminiature tubes. But
high-fidelity was the theme of a
number of companies. So far, a
dozen firms have introduced their
version of hi-fi at summer show-
ings.

» Results—Philco stated that it
had taken orders for more radio
sets at its convention than at any
in the past five years and that tv
orders were twice those of last
yvear’s mid-summer showing.

Zenith announced that its June
sales convention was the most
successful in the company’s his-
tory with distributor radio and
tv orders totalling approximately
$50 million, more than double the
orders booked at its 1952 June
showing.

CBS-Columbia revealed that its
tv-radio orders approximated $7.5
million which is almost 50 percent
more volume than it signed up at
its mid-summer model introduc-
tion meeting last year.

10

Electronic Plants Are Growing Fast

Growth in working area
continues as manufacturers
increase production

ONE index of the growth of the
radio-tv-electronics industry in
the past five years 1s the amount
of plant space that representative
manufacturers have added in that
time.

For 15 firms in the field,
working area rose from 82.4 mil-
lion square feet in 1948 to 105.8
million at the end of 1952.

The big expansion years were
1950 and 1951. In 1950 plant area
for these companies increased by
9 million square feet and in 1951,
the top year for the period, square
footage rose by 9.6 million.

» Companies—Most major radio-
tv companies now have over 1
million square feet of working
area in use. Giant of the industry
is GE with 58.9 million square feet
in its 131 plants in 99 cities. The
company increased its square foot-
age by 10.9 million since 1948 for
the largest increase among the
companies surveyed.

In terms of percent gain in
plant space, Admiral stands near

ELECTRONIC PLANTS SPREAD OUT
(15 MANUFACTURERS)
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the top. Plant increased 500 per-
cent since 1948 to a total of over
1.5 million square feet in 1952.

» Future—Electronic manu-
facturers are continuing to expand
plant facilities and 1953 is likely
to show gains similar to those of
1952. However, some such growth
may level off in 1954-55 because
the government’s fast tax amorti-
zation program will have run its
course by then, barring unfore-
seen changes. Also, more efficient
production methods are coming into
use and existing plant areas are
expected to be able to turn out
more product per square foot of
space so that the need for addi-
tional plant will not be as urgent
in the future.

Consumer Installment Credit Zooms

Amount of credit
extended by outlets selling
radio-tv causes concern

INSTALLMENT credit made available
to consumers by household appli-
ance retail stores which include
radio-tv dealers reached an all-time
high of $242 million at the end of
May, according to the latest Fed-
eral Reserve figures. At no time
since 1939 has such credit been ex-
tended so far, especially in the first
half of the year.

As the chart on page 14 shows,
the amount outstanding usually
reaches its high point in the final
months of each year. The previ-
ous high for the month of May

was in 1951 when it reached $207
million. The all-time high before
the present record was set in De-
cember last year when the amount
outstanding was $239 million.

» Concern—As a result of the
record increase in consumer install-
ment credit used to buy radio-tv
and appliances, some manufactur-
ers fear that consumer indebted-
ness may be over-extended and may
curtail sales of the high outputs
planned for the remainder of this
year. They point out that install-
ment sales represent about 60 per-
cent of total sales last year.

Not all manufacturers believe

that consumer credit is overex-
{Continued on page 14)
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how to handle orders for

military electronic equipment...

\ better and faster! <
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America’s widest line of components
that meet military specifications

CENTRALAB MODEL 2 VARIABLE RESISTORS

There’s no prior contract approval or waivers required if you specify Centralab’s

Model 2 variable resistors on your next military order. They meet JAN R94,

characteristic U requirements. Two types available — RV2A and RV2B — plain

or with attached switches. Ratings from 2000 ohms to one megohm. For com-

plete engineering data, check Bulletin No. 42-85 in coupon below.

Model 1, miniature variable resistors
.. no bigger than a dime . . . available
in Standarc or Hi-torque types. Either
with or without on-off switch. Also
available with slot— front or rear —
for screw-criver adjustment. Hi-torque
units hold settings under conditions of
vibratton or shock. For complete data
check No. 42-158 in coupon below.

For miniature switches — specify Centra-
lab’s Series 20 with Steatite or Phenolic
sections. Steatite is Grade LS. Meets
JAN 1-8 specs. Phenolic sections conform
to JAN P-13 . .. Grade LTSE4. Avail-
able in 2 to 11 positions with stops, or
12 positions, continuous rotation—single
or multiple sections—with or without
attached on-off switch. Check No. 42-156.

Centralab’s Medium-Duty Power Switches. Use for R. F.
or 110-115 V. application . .. 745 amps. Voltage break-
down to ground — 3000 volts — RMS 60 cycles. Avail-
able with Grade 15 (JAN 1-8) Steatite sections —
shorting or non-shorting contacts. Models in 1, 2 or 3
poles, 18 contacts per section with adjustable stops, can
be furnished up to 20 sections per shaft. Contacts and
collector rings are coin silver. For complete data, check
No. 42-136 in coupon.



Centralab’s Type 850 high voltage ceramic
capacitors are especially designed for high
voltage, high frequency circuits. Centrzlab’s
Type 950 high accuracy ceramic capacitors
are especially developed for exacting elec-
tronic applications. Check bulletin No."s 42-
102 and 42-123.

Ceramic Disc Hi-Kap Capacitors hold thickness
to 2 minimum . . . have very high capacity
in extremely small size. Use in h.f. circuits
for bypass and coupling. Ceramic body as-
sures low inductance. Other characteristics—
humidity resistance, power factor, etc. —
similar to BC Tubulars, Bulletin No. 42-4R.

Centralab's New Eyelet-Mounted Feed-Through
Ceramic Capacitors are smallest available.
They meet applicable portions of JAN-C-20A
specifications. Capacities range from 10 to
3000 mmf...the widest range on the market.
Voltage rating. 500 V.D.C.W. Check No.
EP-15 in coupon.

®
A Division of Globe-Union Inc.

EILEC] EAST KEEFE AVENUE .

TC (Temperature Compensating} Tubulars —
No prior contract approval or waiver ncces-
sary. Meet JAN-C-20A requirements. Type
TCZ shows no capacitance change over wide
range of temperature. Type TCN has special
ceramic body to vary capacitance according
to temperature. Bulletin No. 42-18.

Something new in miniature ceramic capaci-
tors! These “button types” are available in
5 different styles. Used for bypassing in low-
power, high-frequency applications where
small size, low inductance and light weight
are essential. Check Bulletin No. 42-122 in
coupon for more information,

New Sub-miniature Model 11l Ampec — a full
three-stage speech amplifier of remarkably
small dimensions approximately 1)4"” x
" x 4" (barely larger than a postage
stamp!). Excellent for microphone pream-
plifiers and similar applications. Check No.
42-130 on coupon for complete information.
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MILWAUKEE

Address

BC (Bypass Coupling) Tubulars — Recom-
mended for bypass coupling. Well suited to
general circuit use. Centralab’s own Ceramic
X body provides imperviousness to moisture
and low power factor. Easily withstands
temperatures normally encountered in most
electronic equipment. Bulletin No. 42-3,

Centralab Ceramic Trimmers meet applicable
portions of JAN-C-81. Very small size. Screw
driver adjustment over full capacity range
(180° rotation). Maintain stability in any
position and under vibration. Spring pres-
sure contact for rotor and stator. Bulletin
No. 42-101.

Centralab standard and custom-mo!ded Steatite
ceramics plain or metallized . . . fully comply
with JAN I-8. Steatite is Grade LS for mil-
itary use. Characteristics — high dielectric
strength, low loss at high frequencies, high
mechanical strength. For data on standard
parts or custom molding, check No. 720.

Please send me Technical Bulletins as marked
] 42-85 ] 42158 [} 42-156 [} 42136 [] 42-102 [ 42-123 [] 4218
] 42-3 [] 42-4R [ 42-122

1 422101 [J EP-15 [] 42130 [] 720




INDUSTRY REPORT—Continved
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tended. R. D. Siragusa, president
of Admiral, asserted in a recent
speech that the increase in con-
sumer credit was not necessarily
dangerous. The ratio of outstand-
ing credit to the total of personal
income available after spending for
food, clothing, and housing still is
sharply below the pre-World War I1
level, he explained. Income avail-
able for discretionary spending
will be about $134 billion this year,
compared with $26.5 billion in 1940.

“Before we reach the credit
basis which was considered per-
fectly secure in 1940, present con-
gumer credit could go almost $18
billion higher,” he said.

» Future—It seems a good bet that
installment credit will continue to
rise in the months ahead. RCA
Victor has relaxed credit require-
ments for its distributors and
household appliance retail stores
will benefit. DuMont has alse
liberalized credit requirements for

dealers in the New York area.
Other companies plan similar
moves..

Defense Department
Plans Research Cuts

Economies in basic research

financed by the agency are
proposed by Secretary Wilson

LARGE stake of some electronic
companies in government financed
research and development may be
whittled down some if economies
proposed by the Department of
Defense are approved. In 1951

14

over 58 percent of the research
and development done in electron-
ics was financed by the Federal
agencies and there are no indica-
tions that the percentage has
dropped.

» Budget—Here is how total U.S.
Research and Development was
financed last year, in millions:

Totale ke exilteakt A0 a 0 ewlsn s wll, $3,300

Privately Iinanced .. ... ..., 1,400
Industry Financed .......... 5
Other, including Foundations. . 400

Federally financed ............ 1,900
Department of Defense...... 1,300
Ageneies, e s peomd ) o9 § e 600

The figures show that the De-
partment of Defense has been the
largest backer of research and de-
velopment. Secretary of Defense

Wilson wants to cut his depart-
ment’s share, is against the
department paying for basic re-
search. It is estimated that De-
fense Department’s basic research
obligations totaled $31.2 million
in fiscal 1952 and $32.7 million in
fiscal 1953. Since the research
budget is “top secret”, it is not
known which basic projects may
be cut.

» FFuture—Plans of the govern-
ment for future research and de-
velopment spending to be done by
government agencies are as fol-
lows, according to the National
Science Foundation and Chemical
Week (figures in millions) :

U. S. Research Rudgets

Department of Defense......

Nat'l Adv. Comm. for Aero

Other Agencies ......
Total

Atomic Energy Commission. .. R
Dept. of Agriculture...... .............
Dept. of Health, Educ. & Wel.. ... .. ......
Dept. of INteriont s uaeas S 100 ol BE Lbya”
Dept. of Commerce. ... ....... ..........

1952 (Actual) 1053 (Est.) 1951 (Est.)
. 31,316 $1,400 $1,300
250 260 266
67 74 88
57 58 53
65 74 59
33 37 34
28 24 26
24 a5 29
... $1,839 $2,059 $1,865

Electronic Stockholders Increased

Trend in number of share-
holders has been upward and
hit a new high last year

INDICATION of how investors feel
about the prospects of the elec-
tronics buginess is seen in the
growing number of stockholders
in 22 companies in the field for the
past five years. Although there is
a substantial fluctuation in the
number of shareholders from day
to day, the overall trend has been
upward.

Last year, the number of stock-
holders in 22 major radio-tv-elec-
tronics firms reached a total of
675,000, the highest number in the
past five years. Low point in the
period was in 1949 when the num-
ber of shareholders dropped to
403,000.

» Gains—Of the 22 firms sur-
veyed, General Electric, RCA and
Westinghouse, in that order had
the largest number of sharehold-
ers. Company showing the larg-
est increase in shareholders was

RADIO-TV STOCKHOLDERS
(22 COMPANIES)

66

THOUSANDS

‘48 49 's0 'S) ‘52
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Westinghouse with an increase of
over 36,000 in the five-year period.
In percent gain, Hoffman Radio
was among the leaders with an
increase of over 500 percent. The
company’s shareholders increased
from 599 in 1948 to 3,200 in 1952.

» Distribution—Little is known
about the number of shares held
by individual investors but firms
have expressed some interest in

(Continued on page 16)
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SHOCK - VIBRATION

This NEW Product Bulletin gives YOU
COMPLETE ENGINEERING DATA
on ALL-METL BARRYMOUNTS

Here s what’s in it for YOU:

1. Transmissibility curves showing 5. Shock-characteristic data, includ-
performance under test conditions ing curves showing vibration iso-
of JAN-C-172A. lation after 15g shock test.

6. Application data, including curves
that show you how to choose iso-
lators for unsymmetrical loads.

2. {urves showing reduction of trans-
mitted acceleration and displace-
ment. . . . ;

7. Dimensioned drawings of unit
isolators, channel pairs, and

3. Curves showing hew changes in .
& g mounting bases.

loading affect transmissibility at

resonance and natural frequency 8. Detailed data on the construction,
for vertical motion. operating principle, and weights

of mounts and bases.
4. Curves showing effect of high and G. A complete list of load ratings
low temperature on isclator per- and catalog numbers for unit iso-
formance. lators, channel pairs, and bases.

We'l be glad to send you a FREE COPY of this, the first really comprehensive
bulletin on knitted-wire vibration isolators. Ask for Barry Product Bulletin 534.
And, if you have a special problem, count on getting the right answer from
our Field Engineering Service.

. ~BARRY =

707 PLEASANT ST., WATERTOWN 72, MASSA(HUSETTS

o SALES REPRESENTATIVES IN
Aﬂn’u lcmmpr -.\Chlcugn -Cleveland Dallcl Dayton Dc’rn" Los Angeles. Mjuneapolis New York
*Phllcdclphln vfhoonil Rochester $t. Louls - San Francisco Seattle Toronto Wcﬂnng’nn

28— 2
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INDUSTRY REPORT—Continued

finding out more about their own
ers. As yet, such statistics are not,
complete enough to give any con-
clusive picture. One company’s
annual report shows that the aver-
age number of shares held by its
stockowners had decreased from
300 to 100 shares in the past 14
years giving some indication that
stock ownership is spreading out.

Tubes Take Over
Elevator Operation

Electronic programming cir-
cuits assume job of starter and
operators

HAvVING already replaced elevator
operators with electron tubes in
many buildings throughout the
country, the Otis Elevator Com-
pany recently announced another
step toward eliminating com-
pletely the need for human super-
vision in “vertical transportation”.
The familar starter, with his
Christmas tree of call lights and
pushbuttons, has been electron-
ically relieved of his duties except
those of greeting incoming per-
sonnel and answering questions as
to the location of various facilities
within the building.

The new Otis system is com-
pletely automatic. Timed signals
anticipate rush-hour crowds and
prepare the elevator system for
handling them. Some cars are
retired during slack periods and
returned to service in time to ac
commodate crowds.

Capacitance-operated doors dip-
lomatically nudge a person stand-
ing in an open car door, and, after
a polite interval, the doors close
slowly and gently force him to go
in or out.

» Savings—Installations of auto-
matic operatorless equipment in u
typical office building have proved
to save $7,000 per elevator per
yvear. During the current year, 80
percent of Otis installations will
include the operatorless feature.

In a model setup, designed for
demonstration purposes and for
laboratory analysis of sample
traffic problems, 325 tubes are
used to operate four elevators.

16

RTMA Expands With

The Industry

Membership hits all-time high
as the association girds for
further growth

COMPANY membership in the
Radio-Television Manufacturers
Association reached a total of 353
in mid-1953, the highest number
since the association was founded
29 years ago. And the organiza-
tion is preparing for even broader
representation of the electronics
industry, particularly in indus-
trial and military fields.

A reorganization plan for this
purpose has been approved by the
board of directors and will be sub-
mitted to the full membership at
a proxy meeting to be held in
Washington on July 27. At the
same time, the RTMA membership
will be asked to vote on the
board’s recommendation to change
the name of the association to the
Radio-Electronics-Television Man-
ufacturers Association.

> New setup—If the reorganiza-
tion plan is approved, a radio-tele-
vision industry committee and an
electronics industry committee
will be established. Among the
immediate expansions approved by
the board are the establishment of
a regional office in Los Angeles,
the expansion of the RTMA Engi-
neering Office in New York, and
the appointment of a manager of
4 newly created export depart-
ment. The association’s govern-
ment relations activity is to be
given greater recognition through
the creation of a new department
which will report directly to the
electronics industry committee.

» Why—Need for broader repre-
sentation in the association was
made evident by president A. D.
Plamondon’s report at the recent
annual meeting in Chicago. Ac-
cording to the report, more than
$5.5 billion in electronic products
for the armed forces have been
delivered since the start of the
Korean war and deliveries of elec-
tronic equipment and components

RTMA MEMBERSHIP

400 —
347 G ‘
235 3
| ‘ '
T 47 a8 @9 50 3

to the military in 1953 are ex-
pected to total $3 billion.

In the commercial field, the in-
dustry expects to produce approxi-
mately 7 million tv receivers in
1953. Set production during the
first half of 1953 has been the
highest of any first-half year since
the tv boom began.

Radie production has also been
booming. The increase in clock
radios was nearly half again as
great in the first half of 1953 as
in 1952 and double that of 1951.
Portable radio production has
been at its highest rate this year
and the number of auto radios
manufactured so far in 1953 is
rapidly approaching the 3-million
mark, representing more than 80
percent of the automobiles pro.
duced in the same period.

1 1

NUMBER OF COMPANIES
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Failures Blamed On
Front Office

SIXTEEN manufacturers of elec-
tronic equipment and components
and eight distributors of radio, tv
and electronic apparatus failed
during the year ended May 30, ac-
cording to the annual report of the
credit committee of RTMA.

» Cause—“The most common
cause of these failures,” accord
ing to H. A. Pope, chairman of the
committee, “may be summed up
as inadequate management. . . . In
several instances it was clear that
management had not provided it-

(Continued on page 18}
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R-F CABLE MEASUREMENTS
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in accordance with
JAN Speciﬁcations

i

o

Complete Setup for atienuation memsirorents at the JAN specifed
freqiency of 400 Mc. Equipmert inchiles the G-R Type 1208A
Un t Cscillator, the 1231-B Ampl fie- anc Null Detector and varicus
eraxia. comionents, With appropriat> high-frequency cscillatcrs,
measuements mzy Je made at i1y frequency from 200 Mec

- to 4090 Meg.
Fcr Designers, Manufacturers
and Users of r-f cahles . . .

orfers a well integrated group of instruments
and components for highly accurate measurements of . . .
Attenuation . . . Characteristic Impedance . . . Velocity of Propagation . .
Capacitance . . . Insulation Resistance.

Manufacturers of coaxial and dual-coaxial cables, t-v twin-lead and
shielded twin-lead are now using G-R equipment with highly satisfac-
tory results. In the insertion-loss method illustrated above, attenuation
measurements are made with
an accuracy of better than
1% + 0.2 db. Accuracy is in-

r S
imension® =
dd the arcurs’

mechan'l
ator tube 8%

dependent of crystal—detector Irsulafion Reslstance is measared di ectly by the Type
. . . 1362-4 Megohneter at the commonly accepted
calibration. Well-designed G-R ASTM potenticl of 500 valts.
. The instrument range is 0.5 to 2,400,000 megohms
Type 874 coaxial connectors — aceuracy is 3% to 50,400 megohms, decreasing
o ] at higher resistances. Guard and ground terminals
ehmmate trOUbleS from leak' are provided for measurements of three-terminal
age and bad contacts The samples. A panel switch removes voltage from the
b X K i % unknewn terminals permitting connections without
equipment is readily assembled danger of shock.
and easy to operate Type 1862-A Megohmeter . . . . $225

Velocity of propagation is measured, to an accuracy of within
Cable Capacitance and Capacitance Unbzlance are measurable to

a high degree of accuracy with the Type 716-C Capacitance +0.5%, with the same equipment in another configuration. Character-
Eridge — an instrument used the woild aver for capaci- e g e . . 5 b
tance standardization, istic impedance is readily calculated from the values for velocity of

In substitution measurements, accuracies obtainableare . o
+-0.1% or 0.6 uuf, whichever is greater, for values up to propagation and capacitance per foot of cable.
1000 upf — frequency range is 30 cycles to 300 ke, With
appropriate techniques, this bridge will also measure induc-

. = LK ¢ -———__--—_——-—_—_—---———---
tance and resistance as well as capacitance and conductance. l

Typs 716-C Capacitance Bridge (mounted in waltut cabinet) . . $545 I Please send a copy of the NEW 14-page bulletin “ MEASUREMENT
OF CABLE CHARACTERISTICS.”

GENERAL RADIO Company [E—
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INDUSTRY REPORT —Continued

self with satisfactory accounting
tools and records. These busi-
nesses were losing money but
were reporting profits. Others had
accepted defense contracts at too
low a price, or the contract called
for work too difficult in terms of
their production or engineering
experience.”

Of the 16 manufacturing com-
panies, 4 were set assemblers; 1
made test equipment; 1 produced
hearing aids; 2 made sound equip-
ment and phonographs; 3 manu-
factured items primarily of a
military nature and 5 produced
components.

» Distributors—The report noted
that electronic parts distributors
increased their sales about 13 per-
cent and that 50 new wholesalers
were organized, reflecting the in-
creasing number of sets in use
that accentuates the demand for
service parts, accessories and
equipment. “So rapid an expan-
sion in the experience of many
wholesalers has demanded an in-
crease in working capital that
could not be met by reinvestment
of earnings, in view of the contin-
uing higher taxes.”

Because of the higher unit price
on so many tv items and the neces-
sity for carrying larger stocks of
merchandise, an investment of
less than $20,000 for a new dis-
tributing company jeopardizes the
possibility of successful opera-
tion. the report concluded.

No Special Channels
For Theater TV

FCC rules that theater tv
should be a common carrier
operation in 5 to 1 decision

PROPONENTS of theater television
received a setback when the Fed-
eral Communications Commission
ruled that theater television trans-
mission should be a common car-
rier operation on frequencies al-
readv allocated to the common
carrier services.

The Commission reported that it
heard no persuasive evidence that
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common carrier frequency alloca-
tions are not adequate for the
service and that it finds no neces-
sity for a separate allocation for
theater tv. If there are not enough
common carrier frequencies, FCC
noted, theater tv proponents are
free to take steps to establish a
separate carrier or require reason-
able service from existing car-
riers.

» Merits—In making the decision,
the FCC pointed out that its rul-
ing did not pass on the quality of
interconnecting service or the
adequacy of present common car-
rier service. These problems, it
said, could be taken up if and when
they arise on gpecific petition.

The FCC also pointed out that
it was not passing on the merits
or desirability of theater tv in
general. “We recognize theater
tv as an existing service which
will continue to expand or not de-
pending upon public acceptance
and support thereof. QOur concern
is merely with the question of
whether there should be a sepa-
rate allocation of frequencies for
the exclusive use of this service.
Finding that there is no necessity
for such an allocation, we have
decided that this proceeding
should now be terminated.”

Commissioner Hennock issued a
dissenting statement. Commis-
sioner Doerfer did not participate.

Lumberjack Radio Grows Rapidly

Forest products becomes
fourth largest operator
of industrial radio

SINCE its inception five years ago,
the forest-products radio service
has grown from two experimental
installations to 9,310 transmitters
used by more than a hundred log-
ging and tree farming concerns.
Of the total, 570 transmitters are
fixed and 8,740 mobile.

Two-way radio serves to link re-
mote lumber camps with lumber
mills. pulp mills and company offices

LOGGER uses two-way rodio to con-
tact office from mill.
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as well as to coordinate mobile
crews engaged in logging, tree
farming and harvesting. Lumber-
men find that two-way radio speeds
supply and repair orders, save lost
motions in logging and decreases
fire and accident hazards through
closer communication with doctors
and fire wardens. Radio networks of
large logging firms also form im-
portant links in the aircraft-spotter
service along our northern border.

» Location—Approximately 77 per-
cent of all forest radio operations
are in the Pacific northwest and

(Continued on page 20)
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A New Approach in Economical
Side=Band Filters

A STEP FORWARD

IN COMMUNICATION NETWORK COMPONEMNTS
SINGLE SIDE-BANB FILTERS

faph and tefephore transmiscions, de-
spife the improvemank in receplion affribu-
fable to its use, is stal considered fo be in
" its embryonic stage. EI mination of the dual-
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alfainment of mono-band recepticr of the |
intelligence lransmitted, has always been
the apotheosis of tom munication 2agineers.
Probably Ihe greatest smgle factor that has |
precluded the rapic edvancement cf Single = |
side band systems, has heer fhe excessive
o cost of the carrier and side bas# fillers.
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INDUSTRY REPORT—Continued

nearly 18 percent are located in
southern states.

The forest-products radio serv-
ice is primarily an industrial
operation but in many cases it
supplements forestry-conservation
service operated by state govern-
ments. Concerned largely with
fire protection, over 16,000 trans-
mitters are operated by conserva-
tion authorities.

ARQ Equipment Réiects
Garbled Messages

HAND-KEYED radiotelegraph signals
are still used by amateurs, ship
operators and others to get the mes-
sage through. But most interconti-
nental circuits use faster radio-
teletypewriter equipment to handle
volume traffic from point to point.

Corrections to Morse-code signals
are fairly apparent to the operator.
When he is in doubt, he asks for
an RQ (request for correction).
But fading and static often garble
teleprinter signals without any op-
erator being aware of a change in

conditions. For this reason, a spe-
cial seven-unit code was developed.
Most static or missed impulses ow-
ing to fades are caught by special
equipment that refuses to recognize
signals outside the special code.
The equipment alerts the receiving
operator and prints an error-indi-
cating symbol.

» Leased Circuits—Big customers
of world-wide communications net-
works, like the press associations
and airlines, can’t be bothered ask-
ing for corrections. The new ARQ
(automatic request for correction)
device asks for corrections, receives
a reply and only then passes the in-
formation along to the customer.

Each character transmitted is
stored for a short time. When the
automatic repeat signal is received,
the transmitter stops, the last three
transmitted characters are taken
out of storage and re-sent. The cus-
tomer gets only the perfect mes-
sage, none of the garbled portion.
RCA Communications, Inc. says
that mutilation rates on their trans-
Atlantic circuits should be reduced
in a ratio better than 100 to 1.

Light Control Speeds Traffic Flow

TRAFFIC lights under the control of
an electronic system have proven
so successful in speeding traffic
through a three-street intersection
in White Plains, N, Y. that addi-
tional units are being ordered for
other heavily-loaded intersections.

The $12,000 electronic unit keeps
track of the number and spacing of
cars approaching the intersection
through roadway trippers placed
250 ft before each corner. Pedes-
trians use pushbuttons placed at the
corners to inform the control that
they are waiting to cross.

» Operation—In its normal posi-
tion the control unit gives the green
light to the main street of the inter-
section. The control is set so that
a pre-determined number of cars
waiting on one of the other streets
will automatically take the green
light away from the main street.
Rates at which cars are approach-
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ing the intersection is also consid-
ered by the unit. If a series of
closely spaced cars approaches the
intersection from one of the streets,
right-of-way is taken from the main
street and given to the street carry-
ing the group.

If the time between cars on the
main street should drop below a
preset level the light is switched
to one of the other streets having
cars waiting.

A cycle started by a pedestrian
pushbutton will give the walk light
to the waiting pedestrian at the end
of a waiting period or sooner if the
traffic drops below a preset level.

The system, installed by the Au-
tomatic Signal Division of Eastern
Industries, handles 25,000 cars per
day plus thousands of pedestrians.
The equipment will pay for itself
in the reduction of the number of
officers at the intersection from
three to one.

Financial Roundup

PROFIT statements by companies in
the electronics field continue to
show that business has been good
in 1953. Security transactions dur-
ing the past month were lighter
than usual.

» Profits—Nine companies issued
the following profit statements:
Net—3 Months

Company (in thousands)

1953 1852
AT&T (5 m.) $99,894 $85,635
Arvin 906 615
Bendix Av. 4,721 3,638
CBS 2,404 1,622
DuMont (6 m.) 913 656
General Prec, 646 601
IT&T 4,832 4,736
Sentinel (12 m.) 404 263
Stewart-Warn. 1,076 956
» Offerings—Avco of Canada

offered a $2 million issue of 15-
vear, 53-percent sinking fund de-
bentures, series A, at 98 and ac-
crued interest to yield 5.7 percent.
Proceeds will be used to purchase
the assets of Crosley Radio and
Television and Bendix Home Ap-
pliances, both of Canada, and for
general corporate purposes.
Ampex registered with SEC cov-
ering 160,000 shares of common
stock (50-cent par) to be offered
for public sale. Proceeds will be
used to retire bank loans, demand
notes and for working capital.
IT&T registered with SEC cover-
ing $35,883,300 in twenty-year
convertible debentures to be
offered to stockholders at the rate
of $100 principal amount of deben-
tures for each 20 shares of capital
stock held. Proceeds will be used
to repay bank loans in the U.S.
Offering was later postponed.

» FFilings—Technograph Printed
Electronics filed with SEC cover-
ing 99,906 shares of common stock
(par 40 cents) to be offered to
stockholders of record July 13 at
one new share for two now held.
Subscription price is $3 per share.
Proceeds will be used for licens-
ing activities and for improving
the company’s patent position.
Remainder will be used for work-
ing capital.

Soundscriber filed with SEC
covering 15,588 shares of capital

{Continued on page 22)
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INDUSTRY REPORT—Continued

stock (no par) to be offered at
$6.25 per share. Proceeds will be
used to pay debts and for working
capital.

Muntz TV filed with SEC cover-
ing 12,000 shares of common (par
$1) to be offered at market (about
$3.25 per share) for the account of
E. W. Muntz, president.

rescue device

New British air-sea
transmits coded pulses to searchers

SARAH Helps Locate
Downed Flyers at Sea

Self-powered beacon trans-
mitter gives accurate fixes
up to 66 miles away

CHANCES of a downed pilot’s being
rescued are greatly enhanced if he
has SARAH with him. Following
the trend to assign feminine
names to air-sea rescue devices,
Ultra Electronics, Ltd., of Lordon,
named the equipment after the
three functions it facilitates,
Search And Rescue And Homing.

The equipment weighs 31
pounds and fits inside an ordinary
Mae West. Signals sent out by a
downed pilot can be picked up by
another aircraft flying at 10,000
feet and a distance of 66 miles
away. Usable range to surface
vessels is about 6 miles. Peak
power is 16 watts and self-con-
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tained batteries provide 20 hours
of continuous operation.

» Works in Water—A downed
pilot simply releases the hood on
a case containing a collapsed
31-inch antenna. The antenna
springs out, and the transmitter
begins sending out precoded
pulses which, in addition to giving
an accurate fix, provide positive
identification of the pilot in
trouble. Fixes may he made to
within 100 feet.

A version of the equipment,
modified to meet American specs,
will be made and sold by Simmonds
Aerocessories of Tarrytown, New
York.

FCC Reviews First
Post-Freeze Year

ToTAL of 398 new tv stations were
authorized by the Federal Com-
munications Commission in its
first post-freeze year ending June
30, 1953. Some 3800 cities in 47
states, Hawali and Puerto Rico
now have one or more tv authori-
zations. Vermont, where the only
two applicants are in competition,
is the only state without a grant.

Of the 398 new tv stations auth-
orized, 256 are for uhf operation
and 142 av= for vhf operation. A
total of 89 stations have received
special temporary authorizations
to start operation.

» Noncommercial—Educational tv
grants total 17; 13 uhf and 4 vhf.
KUHT-TV in Houston with a vhf
grant is the only noncommercial
educational station on the air.
Channels reserved for noncom-
mercial educational use have been
allocated to 245 municipalities.

During the year, 6 construction
permits were dropped by their
holders; 2 on vhf and 4 on uhf.

At present, about 600 applica-
tions for additional tv stations are
pending before the commission,
including 81 noncommercial edu-
cational ones. Most of the appli-
cants for commercial stations are
in hearing or face hearing because
they are competitive. About 250
channel assignments in some 175
cities are in contest.

Electronics Business
Increases Overseas

ELECTRONICS i3 big business in
foreign countries too. Last month
these developments made news:

» British Television—A ten-yvear
development plan presented by
the BBC aims at a 95-percent cov-
erage of Great Britain and North-
ern Ireland and a second program
service. At present only one tv
channel is available to viewers in
any locality.

First stage of the $84-million
plan will be erection of five medi-
um-power and eight low-power
transmitters to supplement the
five high-power units now in use.
Color television is under consider-
ation but will have to wait until a
color system fullv compatible with
present British receivers is de-
veloped.

An expansion of program serv-
ice may force British television
into the uhf band; vhf channels
are occupied largely by military
and emergency services. Price
estimates on uhf converters range
from $14 to $100.

» Machine Tools—Ultrasonic
equipment for industry on display
at the British Instrument Indus-
tries Exhibition at Olympia July
11-30 included: a device for de-
termining the elastic modulus of
concrete, soldering irons and deep-
tinning baths and machine tools
using carborundum abrasive. The
ultrasonic machine tools are said
to be useful particularly in ma-

chining hard, brittle materials
such as tungsten carbide, mag-
netic ferrites, ceramics and
quartz.

» Eagle Eve—Used to televise the
races at Ascot, Marconi’s 80-inch
tv camera lens is said to be able
to spot a fly on the nose of a man
half a mile away.

» German Electronics—Radio pro-
duction in West Germany last year
was 2,600,000 sets valued at $114-

million, of these, 400,000 sets
valued at $14-million were ex-
ported. Sales of television sets

(Continued on page 24)
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INDUSTRY REPORT— Continued

in Germany are expected to reach
80,000 this coming fall and winter.

» Italian Television—Italy’s first
regular service is promised for
Jan. 1, 1954. At that time four
stations will be on the air: two in
Milan, one in Rome and one in
Turin. Major problem is making
a home receiver within the means

RADIO MOSCOW'S tv master control and film-scanners are proof that

of the average worker who earns
$359 annually.

Sales possibilities for cathode-
ray tubes to the Italian television
industry seem good, however. Do-
mestic production has not yet
reached a commercial scale, At
present the 17-inch tube is most
in demand.

Television Lags In Soviet Russia

Three stations are on air
with less than 100,000
receiving sets in operation

NEWS THAT an additional three-
camera studio has been opened in
the Ukranian capital of Kiev re-
calls that only three Soviet tele-
vision transmitters are known to
be on the air. These are located
at Moscow, Leningrad and Kiev.
A few years ago, a iransmitter was
reported on the air in Kharkov but
this station has not been men-
tioned lately.

Location Frequency in MC

Kharkov unknown

Kiev visual— 77.25
aural 83.75

Leningrad visual— 59.25
aural—  65.75

Moscow vismal— 49.75
aural —  56.25

Standards - 625 lines, 25 frames,

8-mc¢ channel width, f-m sound

Hours of Operation—8-11 p-m local

time, six nights a week
» Home Receivers—Standard Rus-
sian tv set is a 7-inch model sell-
ing for $300. A luxury model with
a 9-inch screen sells for $600; it
includes a 10-inch loudspeaker and
all-band radio. A 19-inch model
is reported to be in production.
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The tv screens are said to have a
distinet greenish cast.

Sets in use number between 50,-
000 and 100,000. Sales of tv re-
ceivers in the Moscow area last
year totaled 6,000 with 40,000 ra-
dios sold. The Russians have re-
cently announced experiments in
the fields of color tv and 3-D.

» Radio—A recent report from
Riga, Latvia, announces a new
a-m broadcast transmitter de-

signed to serve rural areas.

Signals from a central trans-
mitter are picked up by five
intermediate receivers and retrans-
mitted over telephone lines to amp-
lifiers in the homes of subscribers.
This gives complete control over
the listener’s program choice.

» Communications—A teleprinter
enabling two-way traffic at speeds
up to 20,000 words per hour was
shown at a recent radio show in
Moscow. Also shown was a high-
speed transmitter capable of trans-
mitting up to 1,000 wpm. Develop-
ment of high-quality portable
transmitting equipment is said to
occupy the energies of many radio
engineers.

» Siberin—Workers and students
of the Kirov Polytechnical Insti-

tute at Tomsk built an experi-
mental television transmitter
which. has an effective range of
about 6 miles.

» Confession—Even Pravda, the
official Communist newspaper, ad-
mits that electronics lags in Rus-
sia and has demanded prompt cor-
rection of serious defects in its
radio and television industries. It
complains that the speed with
which radio facilities are being
extended in all sections of the
U.S.S.R. “cannot be considered
satisfactory.” It added that the
Ministry of Communications, fun-
damentally responsible for this
work, failed to fulfill the plan
assigned to it during the past year.
Turning to tv, Pravda admits
that the problems of color tv, have
not been solved. It calls for ac-
celerated scientific research both
in this field and in three-dimen-
sional tv. Pravda also reports its
readers complained  repeatedly
about the defects of their tv sets
and the monotony and inadequate
preparation of programs.

Microwaves Aid
Atomic Research

IFour MICROWAVE radio-relay sys-
tems, valued at over one-quarter
million dollars, are helping speed
research efforts at two installations
operated by the Atomic Energy
Commission. The equipment is
used for transmission of voice intel-
lizence, remote control of equip-
ment and transmission of scientific
data by telemetering. All equip-
ment has a capacity of 24 voice
channels, each of which can be sub-
channeled to as many as 18 tele-
metering channels.

» Nevada, California—One link,
operating at the Nevada Proving
Grounds, consists of two terminals
with 100-percent standby equip-
ment. Single-hop path length is 50
miles. One terminal is on the test
site itself, at an elevation of 4,300
feet. The other is at Spring Moun-
tain, 9,000 feet above sea level;

(Continued on page 26)
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COLLINS

CONTINUES TO EXPAND ENGINEERING
AND RESEARCH FACILITIES

A new Collins Engineering and Research build-
ing, containing more than 100,000 square feet of
floor space, is now under construction. This modern
structure is being built on a 52 acre wooded tract
in Cedar Rapids. It will contain the latest archi-
tectural refinements and be one of the finest, most
completely equipped engineering- research labora-
tories in the country.

This new Engineering and Research building
will supplement Collins Main Plant and Aeronau-
tical Research Laboratories in Cedar Rapids. Its
facilities will also be available to the Research and

For the best in engineering opportunity, it's . . .

Manufacturing Divisions of Collins’ Burbank and
Dallas plants.

Learn more about the possibilities of joining the
excellent staff of engineers working in these mod-
ern surroundings. If you are a graduate engineer
or physicist with several years experience in the de-
sign and development of electronic communications
and navigation equipment, write Glenn Johnson,
Collins Radio Company, Cedar Rapids, ITowa. A
copy of Collins’ booklet “Electronic Engineering”
will be sent to you.
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COLLINS RADIO COMPANY, Cedar Rapids, lowa

11 W. 42nd St., NEW YORK 36

1930 Hi-Line Drive, DALLAS 2

2700 W. Olive Ave., BURBANK
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RCA equipment with frequency-di-
vision channeling is used.

Other systems are at Salton Sea
Test Base in California. The three
separate single-hop systems link
outlying test facilities with the
central control building. Each link
is about 15 miles long. The equip-
ment operates 200 feet above sea
level. Six terminals with pulse-
type channeling are used. This
equipment is Motorola.

Metallic Rectifiers
Gain In Volume

DoLLAR volume of domestic orders
received for selenium and copper-
oxide rectifier cells and stacks in
1952 reached $11.3 million com-
pared to $10.7 million in 1951.

Further evidence of the growth
of the field is that there are now
more than 50 manufacturers of
metallic rectifiers, compared to 35
in 1951.

» Growth — Selenium rectifiers
have shown the greatest growth
of the metallic rectifiers in the past
few years. One company that esti-
mates that its production last year
accounted for one-third of in-
dustry’s total volume, sets its
present production rate at 1.5
million a month.

Belgian Electronics
Gains Momentum

SHOT IN THE ARM was given to elec-
tronies production in Belgium when
the country’s leading manufacturer,
Ateliers de Constructions Elec-
triques de Charleroi, signed a Belg-
ium government contract to supply
mobile radar units SCR584 for the
Belgian Army. The equipment was
not specified for delivery until July,
1953. The company, however, was
ahead of schedule, the first unit
having been delivered in April of
this year. By August it is hoped the
units will be coming off the pro-
duction line at ten a month. An
electronics industry has only been
in existence in Belgium since the
end of the war. Before that, little
electronic equipment outside of
radio was manufactured.
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National Laboratory, Lemont,

111.

AUG. 17-22: Third International
Congress of Electroencephalo-
graphy And Clinical Neuro-
physiology, Boston, Mass.

AUG. 19-21: WESCON (West-
ern Electronic Show & Con-
vention), IRE (7th Region)
and WCEMA (West Coast
Electronic Manufacturers’
Association cosponsors, Mu-
nicipal Auditorium, San Fran-
cisco, Calif.

AUuG. 21-22: Fourteenth Annual
Summer Seminar, Emporium
Section of TRE, Emporium,

Pa.

AUG. 29-SEPT. 6: West German
Radio and Television Exhibi-
tion, Duesseldorf, Germany.

SEPT. 1-3: International Sight
and Sound Exposition,
Palmer House, Chicago, Ill.

SEpT. 1-12: British 20th Na-
tional Radio & Television Ex-

MEETINGS
AUG. 3-5: Argonne National hibition 1953, Earlscourt,
Laboratory Symposium On London, England.
Digital Computers, Argonne Sgpr. 14-16: Fourth Annual

Convention and Manufactur-
er’s Conference, NEDA, St.

Louis, Mo. )
SEPT. 21-25: Second Analytical
Instrument Clinie, Chicago,

111.

SEpT. 21-25: Eighth National
Instrument Exhibit, Sherman
Hotel, Chicago, Ill.

SePT. 28-30: Ninth annual Na-
tional Electronics Conference,
Sherman Hotel, Chicago, Ill.

Oct. 5—8: Fall Technical Meet-
ing sponsored by Canadian
National Committee, URSI
and IRE Antenna Group,
Ottawa, Canada.

Ocr. 20-22: Thirteenth Annual
Session Of A.A.R. Communi-
cations Section, Hotel Plaza,
San Antonio, Texas.

Nov. 9-12: Conference on Radio
Meteorology, Austin, Texas.
Nov. 18, 14: Annual Electronics
Conference, Hotel President,

Kansas City, Missouri.

Industry Shorts

» Tape recorder sales of $200 mil-
lion a year by 1956 are predicted
by A. J. Palmer, president of
Ampro.

» Radios in working order in the
U.S. totalled 110 million on Jan.
1, 1953, according to the four
major networks, an increase of 5
million over last year’s estimate.

» First assembly-line production
of transformers has been achieved
in Bulgaria, according to Pravda.

» Two tons of Marconi radio goes
air freight to Bermuda to increase
communications facilities for the
forthcoming Three-Power Confer-
ence.

» India plans to establish a fac-
tory for making wireless and
radar equipment. Production is
expected to begin in 1956.

» Electronic manufacturers can
no longer prematurely grab engi-
neers from military service. De-

fense Department’s new directive
prohibits employment interview-
ing at separation centers.

»Some 40,000 crystal sets and
more than a million old-fashioned
loudspeaker receivers are still
operated in Poland. Radio licenses
there totaled over 2.2 million at
the end of March, 1953.

» Czechoslovakia’s first tv trans-
mitter began operating in June.
Hungary plans to start tv broad-
casting next year.

» Pentagon keeps cool with the
aid of rooftop electronic sensing
elements that measure the sun’s
heat and regulate the building’s
air conditioning system.

» SEAC (Standards Eastern Auto-
matic Computer) is expected to re-
duce from 240 to 20 the machine-
hours needed to complete Loran
tables at the National Bureau of
Standards.
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HIGH COMPRESSION

GLASS-TO-METAL
VACUUM SEALS!

Also manufacturers of —

MULTI-PIN HEADERS

The new vacuum tight, HIGH COMPRESSION glass-to-metal seal makes
CONSTANTIN HEADERS ideal for use in the manufacture of sealed
relays, transformers, inductcnces and practically any product which
d ds a stabilized atmosphere and protection from moisture.
All seals are hot tin dipped at 530°F. to facilitate soldering and
eliminate rejections due to thermal shock. Ingenious seal engineering
and flexible manufacturing methods permit numerous additional con-
figurations, and solve the of adapting CONSTANTIN
HEADERS to any requirement.

problems

CONDENSER END SEALS

Constantin offers a complete line of special END SEALS that assures a
stabilized atmosphere, thus making them especially adaptable to
capacitors, fitters, delay lines and precision resistors. The normal
fivish is achieved by hot tin dipping at 530°F. Special finishés can

be supplied upon request.
TERMINALS

Constantin’s extensive fine of HIGH COMPRESSION TERMINALS‘ are

available in all combinations of hooks, eyes, tubes and pierced flats.

Hot tin dipping at 530°F. allows easy soldering and prevents rejec-
tions occuring from thermal shock.

Engineering know-how and controlled manufacturing procedures go
into producing these fine examples of glass-to-metal sealing. Stand-
ard units of the complete line have test ratings from 1,000 to 15,000
volts R.M.S. and 5 to 25 amperes.

Consult our engineering department for further information about
standard or special items.

MANUFACTURING ENGINEERS
Rt. 46 and Franklin Ave., Lodi, N, J.

TRANSISTOR MOUNTS
CRYSTAL HOLDERS

MULTI-PIN CON PLUGS
VACUUM COATING EQUIPMENT

These ccmpression seals are in addition to our regular and complele line of Kovar to hard glass seals.
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Before you specify that

GHEGK THE WIDE RANGE OF

Sodereze

A quick soldering wire
(insulation removal unnecessary)

Nyform

Formvar with a
Nylon Sheath

Wby
\ ‘“‘““\lﬁ

% {1

t

Square & Rectangular ¥-Lap

Paper-Covered Wire for
Qil-Filled Transformers
Higher abrasion,
better dielectric

HELPS DODGE offers the most diversified line of stand-
ardized magnet wire in the industry—over 400 ditferent

types with thousands of practical applications. Time after

time, electrical manufacturers have solved “special”” magnet

wire problems, with great savings in time, eflort and expense,
mercly by consulting Phelps Dodge. This approach has

f oL ot [4dting Q

PHELFS DODGE COPPER PRODUCTS

CORPORATION
August, 1953 — ELECTRONICS
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‘“Special”’ Magnet Wire...

PHELFS DOOGE " STANDARDS

Imoroved Silicone
Glass Wire

3etter abrasion

in Class H wire

Triple & Quadruple Formvar

Greater spacing,
better safety factor

worked for many different products, including television
and radio coils motors, aircraft generators, relay coils,
distribution trar sformers, hearing aids and many others.
* * *
Any time magnes wirve is zour problem, consult Phelps Dodge § !
Jor the quickest, casiest answer! i Low-Build Formvar
— Glass Wire

Improved space factor
for aircraft generators
and starters

— thom SMone - Masker/

INCA MANUFACTURING DIVISION

FORT WAYNE, INDIANA

ELECTRONICS — August, 1953 Want more information? Use post card on last page.
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New metal-dad subminiature capucirs |

withstand extreme temperatures

RUGGEDLY CONSTRUCTED G-E subminiature
metzl-clad capacitors meet all requirements
of JAN-C-25 and the proposed MIL-C-25.

Permafil solid dielectric permits
operation up to 125C without derating

Here’s a complete new line of
General Electric metal-clad sub-
miniature capacitors designed to
meet difficult operating condi-
tions. Now you need no increase
in capacitor size for applications
with high working temperatures.

G.E.’s exclusive permafil
solid dielectric eliminates the
possibility of leakage without de-
rating from —55C to +125C-—
and up to +150C with proper
derating. Silicone bushings give
high shock resistance —both ther-
maland physical-—and leadscanbe
soldered right up to the bushing.

Muf ratings range from .001 to
1.0 muf in 100, 200, 400 and 600
volts d-c working. They can be
operated at full voltage up to
altitudes of 50,000 feet.

If you need even smaller capac-
itors, G. E. has introduced
another line of new Pyranol*
(liquid-filled) metal-clad capaci-
tors. These are designed for opera-
tion from —55C to 485C with-
out derating and offer the same
electrical advantages as their
permafil cousins. For further in-
formation on permafil capacitors,
send for new Bulletin GEC-5934.

GENERAL &3 ELECTRIC

30

Want more information? Use post card on last page.

WWW. americanradiohistorv.com

August, 1953 — ELECTRONICS



TIMELY HIGHLIGHTS

ON G-E COMPONENTS

Compact high-voltage comanents built for extra long service life

These G-E h1gh voltage components offer a
continuous-service life for long periods under
extreme temperatures and mechanical
shocks. All are oil-filled and hermetically
sealed to resist moisture, dirt and dust. For
applications 5000 volts and higher, where
corona must be held to a minimum, a wide
range of ratings can be tailored to meet
your needs. In your inquiry, please include
all functional requirements, any physical
limitations, and expected quantities. Contact
your G-E Apparatus Sales representative
for more information.

N

Rectifiers

i

Transformers

Detects, measures light accurately

G-E photovoltaic cells—for applications
where electronic amplifiers are not
practical—provide extra-high output
with stability and long life in capturing
light energy and converting it into
electrical energy. This self-generating
power plant can detect, measure, and
control light —and can measure varia-
tions in colors. These G-E cells are
available in a hermetically sealed series
with standard mountings, and in a wide
variety of mounted and unmounted
sizes. See Bulletin GEC-690.

Speeds solution to field problems

The G-E analog field plotter offers a
valuable aid to electronics equipment
engineers in simplifying complex field
studies. Problemis in electrostatics,
electromagnetics, and many other fields
are rapidly solved with this sensitive,
versatile plotting board and associated
equipment. It needs only a low-voltage
d-c supply, and is not affected by line-
voltage variations. Explanation and
instructions are covered in a 50-page
manual accompanying plotter. For de-
tails, see Bulletin GEC-851.

Fractional-hp motors
Rectifiers
Timers

Components

Meters, Instruments
Dynamotors
Capacitors

Indicating lights
Control switches

Transformers Generators

Pulse-forming networks Selsyns
Delay iines Relays
Reactors Amplidynes
Thyrite* Amplistats

Terminal boards
Push buttons
Photovoltaic ceils

Motor-generator sets
Inductrols

Resistors

Volioge stabilizers Glass bushings
*Regy. Trade-mark of General Electric Co.

EQUIPMENT FOR
ELECTRONICS MANUFACTURERS

Development
and Production
Equipment

\/ for reference

|

|

!

|

I

o |
Soldering irons I
l

|

|

i

l

|

!

[J GEC-690 Photovoltaic Cells \)AAAVE‘”‘ oF ELECTRI(.MLLLL
[J GEC-851 Analog Field Plotter A‘\“\;MOGRES; 4 |
Re::::'hsle'weldi"g [J GEC-5934 Permafil Capacitors Ay g & l
Curtent-limited high- i
potentiol tester Name I_
Insulation festers |
Vacuum-tube voltmeter Company
Photoelect ic recorder r
Demagneiizers City State {

ELECTRONICS — August, 1953
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r General Electric Company,

Apparatus Sales Division, Section 667-26
Schenectady 5, New York

Please send me the following bulletins:

X for immediate project

Cover wide temperature range

From —55C through +100C —that’s
the wide range covered by these new
G-E  miniature selenium rectifiers.
Stacks —available for either lead or
bracket mounting-—have the same out-
standing features as larger G-E
selenium cells: long life, good regulation,
high reverse resistance, and low heat
rise. For protection, they are enclosed
in either Textolite* tubes, or hermet-
ically sealed in metal-clad casings. For
more data, contact your G-E Appa-
ratus Sales representative.

AN
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FOR TOP ENGINEERING COUNSEL ON PERMANENT MAGNETS CONSULT INDIANA

electronic data
processing
machines

design summary

Equipment—

Electranic Data Processing
Machines, designed and
manufactured by Internationat
. Business Machines

Magnetic Drum Reader and Re-

Corporation.
Y : corder Unit of the IBM Electronic
Appllcuhon and Data Processing Machines which
Solution usesan INDIANA Cunife magnet.

1)} A Cunife magnet . . .
used to build up the mugnetic
surface on the drum used in

the IBM Magnetic Drum INDIANA Alnico
Reader and Recorder magnet in  housing
Unit of the Electronic Data used in the Magnetic
Processing Machines. Tape Reader and Re-
INDIANA Cunife has been corder Unit of the

selected to do this specific computer.

phase of the work because of
its high coercivity and

Sk HIGH-SPEED COMPUTER USES

produce proper signals.

B At et 3 INDIANA PERMANENT MAGNETS

perform a very important

function in determining the This versatile IBM computer is a remarkable addition to Amer-
tape control movement in S oducti Tort andh. Aluslle ool in furlfcrineg it
e Msenbhic Topd Redder ica’s productive effort and a valuable tool in furthering its
and Recorder Unit of the economic growth. INDIANA feels honoved in being selected 1o
Electronic Data conlribute lo the progress of high-speed electronic calelation
BrocesSingRidochiness by providing the Cunile and Alnico permanent magnets [or this
INDIANA Alnico magnets machine.
e ”'1‘_’;: :fe“."b“snec ok ':F'l: Just as IBM did, so vou, too, can rely on INDTANA for qual-
i iciency whic g § - : : o
permits an immediate pick- ily permanent magnets . . . for top enginecring assislance on
up of signals and o high vour problems. Rigid quality control during all phases of pro-
degree of sensitivity duction is your assurance of magnets with exact magnelic and
(ORtHESUR 2 physical characteristies. Consult INDIANA, 10day.

THE INDIANA STEEL PRODUCTS COMPANY

For a complete selection of ex- o

perimental permanent magnets, VAR RIANSIO), HRIDIAINA

write for: WORLD'S LARGEST MANUFACTURER OF PERMANENT MAGNETS
Cast Catalog No. 11-A8

or

Sintered Catalog No. 12-A8. IN DlANA
PERMANENT MAGNETS

PERMANENT MAGNETS MAY DO IT BETTER

Want more information? Usc post card on last page. August, 1953 —— ELECTRONICS



TUNG-SOL

DAMPER
DIODE

' for TV use with picture
tubes having 90° deflection
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see other side for additional information —>




DAMPER
DIODE

A Tung-Sol Designed

DIRECT = T8y . : and Developed Tube
INTERELECTRODE
CAPACITANCES

HERE is an 2at raly 1ew Dampe- Diode designed to keep pace with the
Heater to Cathode: {H to K) 4.0 ppf - development cf the la~ge screen 90° deflection picture tubes. Wider de-
Plate to cathode and heater: P to (H4-K) 8.5 pr flectian angles aac tie ncreasec secord anode voltage so necessary to
maintain pictyne brightress requir higher deflection power and increased
circuit efficiercy. Tha 175 ma. rating of type 6AU4GT is more than
adequate—w1b 3ngl= safety fastor—for these new designs. “Stretching”
the ratings cf tubes Jdesigned for 70° deflection service is not sound en-

RATI NGS ~ gineering and i-v-cr"qbl) leads tc production troubles and jeopardizes the

Interpreted according to RTMA Standard M8-210 service life in “he feld This new “ube is the answer.
The 6AU2G™ ra-ais the moay fea-ures which have established the

6AX4GT as o $avo-ite for the 72° deflection designs. Insulation between

Cathode to plate and heater: K to (P4-H} 1.5 ppf

DAMPER DIODE B heater and ccthcee designed %o withstend the full pulse plate-to-cathode
voltage elimiscta- #ha need fo° sepaate power transformer windings
Heater voltage 6.3 VOLTS insulated for ig veltage. Imprevemenss in the heater—cathode insulation
Maximum heater cathode voltage: have decreased the warm-up tme ard resvited in improved reliability.
Heater negative with respect to cathode The 6AU4GYT s produzed under the same careful manufacturing tech-
DC 900 VOLTS niques and the Horugh quality control which the mdus"y has come to
Total DF 0")d peak {(absolute B *veis expect fror ‘te Turg-Sol orgarization
maximum
Heater positive with respect to cathode
DC 100 VOLTS
Total DC and peak 300 VOLTS
Maximum peak inverse plate voltage
{absolute maximum) 4 500 VOLTS
Maximum DC plate current 175 MA.
Maximum steady state peak plate TITITI11
current 1050 MA. 6AUGGT
Maximum plate dissipation 6.0 WATTS E. —6.3 Valis
Average tube voltage drop i
{with tube conducting 350 MA.) 25 VOLTS
A Al values are evaluated on the design center system T
except where absolute maximum is stated. B T iij i
=]
B For installation in a 525-line, 30-frame system as ::J 1000 ’T B
described in "STANDARDS OF GOOD ENGINEERING PRAC- 1 v
TICE FOR TELEVISION BROADCASTING STATIONS: FEDERAL ; 1 7/
COMMUNICATIONS COMMISSION." The duty cycle of the < 1 =
horizontal voltage pulse, not to exceed 15% of scanning o 750 n
cycle. -
=
The TUNG-SOL engineering which has produced the
6AU4GT is constantly at work on a muititude of special ﬁ 500 =
electron tube developments for industry. Many excep- ‘_':, |
tionally efficient general and special L a | W 4
purpose tubes have resulted. Information g o ~] 250 / KL
about these and other types is available J E’ i s@]' l AR HED
on request to TUNG-SOL Commercial 7 "ne ﬁ;,“ it ] ofl
Engineering Department. /e + T f I
0 L ! T 3 t |
0 10 20 30 40 50

PLATE VOLTS

TUNG-SOL ELECTRIC INC., Newark 4, New Jersey
L Sales Offices: Atlanta, Chicago, Columbus,Culver City {Los Angeles), Dallas, Denver, Detroit, Newark, Seattle

TUNG-SOL makes All-Glass Sealed Beam Lamps, Miniature Lamps, Signol Flashers,

0 T U B E s Picture Tubes, Radio, TV and Special Purpose Electron “ubes and Semiconductor Products.
E L E CT R N AUGUST, 1953
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/|3 IDEAL SOURCE OF

4

D-( VOLTAGE FROAS

STABILIZED and
REGULATED

Output voltage is unaffected by
changes in the magnitude of a-c line
voltage or output load current. Stabili-
zation and regulation is = 0.25 volts.

RM.S. ripple voltage is less than 0.
volts,

ADJUSTABLE OUTPUT
SETTINGS

Any desired output of d-c voltage from
0 to 30 volts is achieved by simply
rotating the handwheel on the front

panel,

CONVENIENT, EASY TO USE

The VARICELL is cperated by simply plugging into any handy o-¢c voltage source
supplying a nominal 115 volts, 62 cycles, 1 phase. The load is connected to either
of the two pairs of SUPERIOR 5-WAY Binding Posts. The assembly is energized by
an “On-Off’ switch. A voltmeter visually identifies the output voltage at the binding

posts. An ammeter shows the output load current.
ENGINEERS, LABORATORY TECHNICIANS, PRODUCTION TEST MEN and ALL

OTHERS WORKING WITH LOW D-C VOLTAGES . . . get complete information
now on the VARICELL. Use coupon below to get your copy of Bulletin V1051.

o
&N!ﬂlﬁh&ﬂmmﬂmmmm-a&—nnﬂ--ulﬂ--u-x‘mA. '/.
; THE SUPERIOR ELECTRIC COMPANY

2 208 Mae Avenue, Bristol, Connecticut
Please send my free copy of Bulletin V1051 describing the VARICELL,

SUPERIOR ELECTRIC co, SE
THE o QD

W S ER WO ONE SR NS SR

NAME
BRISTOL, CONNECTICUT POSITION
- s COMPANY
£ CO. ADDRESS
'l' cy ZONE STATE

ELECTRONICS — August, 1953 Want more information? Use post card on last page. 33
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Shown Approximately Twice Size.

Everything you need in standard terminal lugs
... or made to your own specifications!

C.T.C. has exactly the types and
gizes of terminal lugs you want . ... or
will quickly make them to your specifi-
cations in any production quantity.
Very likely youll find what you're
Jooking for in the broad C.T.C. line of
standard terminals. There are 28 dif-
ferent types, each available in varied
ghank lengths.

C.T.C. standard terminals are of
gilver plated brass, coated with water
dip lacquer to keep them chemically
clean for soidering.

In addition, combination screw and
solder terminals are available in 3
sizes, and a complete line of phenolic or
ceramic terminals can be furnished.

All materials, processes and finishes
wmeet applicable govarnment specifica-

34

tions. Finishes include hot tinned,
electro-tin, cadmium plate or gold
plate on special order. In the event
standard terminals don’t meet your
needs, C.T.C. offers a special consulting
service to sclve your solder terminal
problems without extra cost or obliga-
tion.

See our listing in Electronics Buyers' Owide

Want more information? Use post card on last page.

WWW.americanradiohistorv.com

For all specifications and prices,
write to Cambridge Thermionic Cor-
poration, 437 Concord Avenue, Cam-
bridge 38, Mass. West Coast Manu-
facturers contact: E. V. Roberts, 5068
West Washington Blvd., Los Angeles
16 and 988 Market Street, San Fran-
cisco, California. i
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PANELYTE.

THE STRUCTURAL PLASTIC

(For Years a Standard for Radio and TV)

Offers You FULL RANGE of Finest Quality Laminates

This range of Industrial Laminates, with phenolic, melamine and silicone resins. includes insulation for radio,
P & » Wi p ’ e .
TV and other electronic purposes. Available in sheets, rods, tubes, molded specialties and fabricated parts.

STANDARD GRADES TO GOVERNMENT and INDUSTRY SPECIFICATIONS

SHEET STOCK
P’ pead DESCRIPTION GOVERNMENT SPEC.
750 X Paper Base Phenolic Resin. Machaical | ... (PBM)
550 XX Faper Base. Phenolic Resin. Mechanica! & Elecirical MIL-P-3115B (PBG)
520 XXX Paper Base, Phenolic Resin. Electrical MiL-P-3115B (PBE)
770 P(XP) | Paper Base. Phenalic Resin. Cold Punciing, Genera! Electrical | ...,
172 PC Paper Base, Phenolic Resin, Cold Punching, Secondary Electrical | ...,
774 XXP Paper Base. Phenolic Resin, Hot Punching. Good Electrical | .. ....
Paper Base Irsulation 776 XXXP Paper Base, Phenolic Resin. Hot Funching. High Frequency MIL-P-3115B (PBE-P)
900 c Fabric Base, Phenolic Resin, Mechanical MIL-P-150358 (FBM)
910 CE Fabric Base, Phenolic Resin, Good Electrical. Fair Mechanical MIL-P-150358B (FBG)
s 940 L Fabric Base (Fine Weave), Phenolic Resin, Fine Machinability MIL-P-150358 (FB!)
ik 2 950 LE Fabtic Base (Fine Weave). Phenalic, Good Electrical. Fair Mechanical MIL-P-150358 (FBE)
KU ez 580 A Asbestos Paper. Phenolic Resin, Heat Resistance, Low Voltage
e Z:: 980 AA ‘Asbestos Cloth. Phenolic Resin, Very High Impact
ey | = 115 G8 Glass Mat, Melamine Resin, Fire & Arc Resistant
; Ry 120 Gl. G2 Staple Glass Cloth, Phenolic Resin, Heat Resistance [ .
i Ra”e — 130 G7 ‘CUHUHUUUS Glass Clath, Silicone Resin, High Heat Resistance MIL-P-997B  (GSG)
D aame 135 G6 Staple Glass Cloth, Silicone Resin. High Heat Resistance [ . ..
fades 140 G5 Continuous Glass Cloth, Melamine Resin, Arc Resistance, High Strength  |MIL-P-15037B (GMG)
Silicone Fiberglas Insulation 170 G3 Continuous Glass Cloth, Phenolic Resin, Highest Strength | ... ..
b | 190 N1 Nylan Cloth, Phenolic Resin, Lowest dielectric & loss factor MIL-P-15047B (NPG)
| 8 780 Paper Base. Phenolic Resin, Good Insulation Resistance MIL-P-3115B (PBE-P)
9101 Fabric Base, Phenolic Resin, Low Water Absorption Navy Spec 33B4
920 Fabric Base (Medium Weave), Phenolic, Good Impact, Good Machinability |MiL-P-150358 (FBM)

Fay T

TRy

-

High Insulation
Resistance Laminate

o T T 1
-

Paper Base Tubing

ELECTRONICS — August, 1953

ALL ROD AND TUBE TO SPECIFICATION MIL-P-79B.

PANELYTE can be of service anywhere you have use for Industrial Laminates. Would you

like a free sample of Panelyte? Or a free copy of the Panelyte Industrial Catalog? Or a visit

from a Panelyte engineer? Or all three? No obligation, of course.
Just let us know by sending in the coupon below, now.

PRODUCTS

] DECORATIVE, for table-tops,
all harizontal work surfaces,
wall-covering,

OTHER
PANELYTE

up to 4 x 107,

2 MOLDED LAMINATED PARTS

refrigerator

panels, breaker strips, spe-
cialty molded items, breaker

frames.

3 INJECTION MOLDINGS 32,

48, 00, 200 oz. capacity, Tele-
masks,
parts, industrial items, etc.

vision

REINFORCED PLASTICS—
sheets, fabricated parts.

ete.

) DIVISION

IME STRUCTURAL PLASTIG

Offices in Principal Cities

ST. REGIS PAPER COMPANY

230 PARK AVENUE o NEW YORK 17, NEW YORK

Want more information? Use post card on last page,

wWwWw.americanradiohistorv.com

in sizes | PANELYTE DIVISION E-8

| ST. REGIS PAPER COMPANY

: i | 230 Park Avenue, New York 17, New York

nner - oor L

) : [0 Please send me sample of Grade Panelyte.

I [ Please send Panelyte Industrial Catalog.
i [0 Please have a Panelyte engineer contact me.
I Name =

refrigerator I Firm Name. .
I Address_
I City . Zone State
f———— e 0 e
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QUINTERRA TYPE 5
TAPE-LEAD INSULATION

QUINTERRA TYPE 5

{ A
g

g I
A,
D

TAPE-STRAP INSULATION

SPECIALLY
PROCESSED
J-M
ASBESTOS

How Stearns Magnetic Inc.

Builds greater loads

per lift info magnets

Stearns lifting magnet, wound with Quin-
terra T'vpe 5 Electrical Insulation, carries
heavier loads for longer periods, has greater
protection against short-circuited windings.

electrical insulation

o ®
with Q&W%@ asbestos

® Stearns Magnetic Inc. — a pioneer
in its field — wanted improved per-
formance for lifting magnets. So they
turned to Quinterra Electrical Insu-
lations to insulate the turns of cop-
per strap in the pancake coils and to
protect lead wires. The thinness, flex-
ibility and uniform caliper of Quin-
terra permit a higher number of
turns of copper ribbon per given area.
Quinterra thereby improves thespace
factor and increases efficiency. Its
lasting dielectric strength, high ther-
mal stability and good heat dissipa-

JOUNS -MANVILLE

tion permit heavier current loads
with less danger of shorting the coils.

This application is typical of the
many ways in which Quinterra Elec-
trical Insulations help improve prod-
uct performance. With these insula-
tions, manufacturers can also reduce
equipment size, save weight and ma-
terials. Quinterra permits equipment
to operate at higher temperatures
because it remains a dielectric de-
spite heat and time . . . the bulk of
its dielectric strength is in the highly
purified asbestos base sheet. More-

over, it has ample mechanical
strength for normal handling and re-
sists corrosion. Available both in
treated and untreated forms.

Quinterra Electrical Insulations
may lower your production costs and
improve product performance. For
more information, send for free book-
let EL-40A, “Pyrolysis Protection
Pays Well.”

Simply write to Johns-Manville,
Box 60, New York 16, New York. In
Canada, the address is 199 Bay
Street, Toronto 1, Ontario.

3/ Y| Johns-Manville ELECTRICAL INSULATIONS

—]’ R 0 DU

36

Want more information? Use post card on last page.
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"PATENT PENDING
AlL RIGHTS RESERVED

13 ~ An exclusive E-I advanced engineering development
— E-I Compression Seals are produced by an exclusive prccess
W e 'w_hferein the glass remains under constant compression and is
- thereby extremely strong and difficult to put under stress. The

result 15 a new and vastly greater

resistance to shock and vibration.

All headers are silicone treated for
maximum immunity to humidity
and tin-dipped for easy soldering.
These headers are guaranteed vac-
uum tight.”

E-I . YOUR HEADQUARTERS
FOR HERMETICALLY-SEALED
MULTIPLE HEADERS, OCTAL

uf‘ QJ’ D PLUG-INS, TERMINALS, COLOR
' &y »fb‘ W L COOED TERMINALS, END SEALS, efc.
\ "k O v
Ga¥ |
et ELECTRICAL INDUSTRIES
b, o=, R E| 44 SUMMER AVENUE, NEWARK 4, NEW JERSEY
AMPEREX ELECTRONIC CORP. l/L"/Tm:rs EXPORT CORP., IOEOX’E(A).:YY ;Sufh;r’nsesr, NEW YORK 17. N. Y,
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so careful of the sl

“ Packaging high precision components in a protective capsule is an end-activity
at RDM but it is representative of the organization—the field of operation,
method and facilities.

Field of Operation: Custom-made, Swiss precision_components. Whether
it be electrical, mechanical or electronic devices, RDM is ever ready to
engineer your components . . . and then manufacture where research and
development end.

Method: Emphasis on the particular. Component reliability is vital to fine
devices and can only be assured by undivided attention to the single part.
Quality contro! at RDM is maintained by a continuous inspection of all
processes ... . with the final result safely encapsuled.

Facilities: A complete one-stop service to the manufacturer of.precision
devices. All precision primary and secondary processes are accomplished
under one roof. RDM alone assumes full responsibility for the dependable
reproduction of your most exacting specifications .-. . and for delivery on
time. Costly and time-consuming bottlenecks are eliminated when you make
RDM part of your production line.

That's the story of RDM in a capsule . . . quality, reliability, economy on
crucially precise components.

MERICAN Our brochure is more detailed. Write.
» N.q

RDM

\
Swiss precS

RESEARCH DEVELOPMENT MANUFACTURE, INC.

431 E. COLLOM STREET, PHILADELPHIA 44, PENNSYLVANIA

Az

<

PINIONS e GEARS o SHAFTS o PIVOTS o BEARINGS o SPECIAL SCREWS

Want more information? Use post card on last page.
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STONIZED-PHENOLIC

High dielectric paper base impregnated forms hav-
ing low moisture absorption and good fabricating
qualities—Several grades to meet the specific
needs of rhe electrical and electronics industry

Stone's coil forms are used by a variety of
America’s leading manufacturers. These firms have
found that Stone's unequalled service means de-
pendable supply during the peak requirement
season; consistently close tolerances in
meeting rigid specifications; the
experienced background nec-
essary to sound construction
recommendations; and a qual-
ity of product unsurpassed in

BOBBINS

Strong, light-weight forms
to close tolerances tor high
speed coil winding—Cores
of hsh paper, kraft, or ace-
et sno e, ks for more detailed information
board and other materials.

the industry.

See your nearest Stone repre-
sentative—or write directly —

on how we can serve you
promptly and efficiently.

SALES OFFICES

CLEVELAND . .. .. Main 1-8410
C. E. White & Company,
Bulkley Building

NEWARK. ... Humboldt 5-9000
L. K. Detwiler, 443 Broad St.,

SQUARES AND RECTANGULARS

Spiral  wound  wbes of neutral kraft and  hsh
paper designed o meet the exacting requirements of
wrregular shapes forms.

Room 205
CHICAGO ... .. Tuxedo 9-6920
ROUND-PAPER Joseph L. Pits,
1643 N. Nagle Avenue
Low cost forms in wide range of BRIDGEPORT..... ... 3.2575
constructions, diamerters, and wall O. E. Pfannkuch & Co..
thicknesses—Can be furnished 952 Main Street
notched, punched, and printed PHILA.... Chestnut Hill 7-1575
to vour specthcations. {. R. Blair,
18 Hilltop Road
ST. LOUIS. .. ... Parkview 327 4

E. B. Henderson Co.,
8147 Delmar Bivd.

LOS ANGELES Pleasant 2-0791
E. H. Southwell Co.

. STOHE PAPER TUBE COMPAHY 5957 So. Western Avenue

Incorporated TORONTO .......Murry 1106

Electric Insulation & Fibre Co.,

« STONIZED ' PRODUCTS COMPANY, INC. Lid., Mendota Road, Efobicoks

900-922 Franklin St. N.E. Washington 17, D.C.
ELECTRONICS — August, 1953 Want more information? Use post card on last page. 39
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For applications where it may be desirable to
reset to zero at any time, Industrial Timer now
offers Reset Time Totalizers, in addition to its
Running Time Meters.

SYNCHRONOUS MOTOR DRIVEN. Both types
of elapsed time meters provide you with an exact
record of machine hours on A.C. operated ma-
chines...up to 100,000 hours with “electric clock”
running accuracy. Both utilize heavy duty syn-
chronous motors that are self lubricating for long
life. And both are available in enclosed and open
type models. Running Time Meters are enclosed
in black bakelite cases. Reset Time Totalizers in
steel housings with baked black finish.

WIDE VARIETY OF APPLICATIONS. These In-
dustrial Elapsed Time Meters permit you to com-
pute readily production costs on A.C. operated
machines — predict replacements for equipment
of predetermined life expectancy. They can be
used in a wide variety of applications such as:
radio transmitters, vacuum tube devices, refrig-
erators, oil burners, molding machines, life test
equipment, diesel generators, conveyors and
many other types of machinery and equipment.
For technical data, request Bulletin 88-53.

|iZastan

{
TIMER |

CORPDRATIO

Timers that Control
the Pulse Beat of Industry

’

Model C5 Reset Time Totalizer,

Reset and Non-Reset
Elapsed Time Meters

Reset Time Totalizer — Model Designations

CASED | OPEN COUNT RANGE VOLTAGES | CYCLES

cs 1/10 hr. 10,000 hrs. | 115,220 60,50,25

c7 1/10hr. | 10,000 hrs. | 115 60,50,25

CsA 1 b 100,000 hrs. | 115,220 60,50,25

C7A 1 h. 100,000 hrs. | 115 60,50,25
Running Time Meters — Model Designations

CASED | OPEN COUNT RANGE VOLTAGES | CYCLES

c2 1/10 hr. 10,000 hrs. | 115,220,440 | 60,50,25

c4 1/10he. | 10000 hrs. | 115 ©60,50,25

Ccaa | 1 he 100,000 hrs, | 115,220,440 | 60,50,25

C4r | 1 hr 100,000 hes. | 115 60,50,25

c20 1/10 min 10,000 min. | 115,220,440 | 60,50,25

C4D | 1710 min 10,000 min. | 115 60,50,25

C2F "1 min. | 100,000 min. | 115220440 | 60,50,25

CC4F | 1 min. | 100,000 min. | 115 60,50,25

MANUFACTURERS OF THESE AND OTHER TIMERS AND CONTROLS FOR INDUSTRY —

CAM TIMERS * TIME DELAY TIMERS » AUTOMATIC RECYCLING TIMERS
MANUAL SET TIMERS * INSTANTANEOUS RESET TIMERS.

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

NEWARK 5, N.

INDUSTRIAL TIMER CORPORATION

115 EDISON PLACE,
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They cant forget the
lock wacher

THE PRE-ASSEMBLED NUT AND WASHER

o >
Stop worrying about loose-cannections. . < o‘(L/' use KEPS! And be sure
\

to specify KEPS with Lock Washers @% for maximum lecking efficiency!

Tapered-twisted teeth V bite deep to assure positive vibration protection

against ‘oosening. Try KEPS now!

FREE. “JJJM;{__._;%%JJJ

TESTING SAMPLE KIT 4 “Fastening :%adgaa/l[eu"'
. .make your own {ests on your own products . ]

see how KEPS hold tighter, anprove product
“oc woas®

DIVISION OF HLINOIS TODL WORES
St. Charles Eoad, Elgim, lilinois ¢ Offices in principal cities
In Canada: Canado linois Tools Limited, Toronto, Ontaris

RETTIIN

quality and save time. Send for your kit now!

.,
Yxapa0e’



MEPCO'S NEW SEALED Precision

ey

.

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 4 125°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.

NOMINAL RESISTANCE NO SUPERSEDES
TYPE WATTAGE . -R-93
RaTING | MIN. [ max. SECTIONS JA:‘V:E
RB1S5 .25 0.1 ohm 185 meg.
(M15) 50 |01 ohm| .6 meg] 2 RB1O
RB16 .35 10.1 ohm .3 meg.
(M16) | 100 10.1ohm| 1.5 meg| 2 RB11
RB17 .50 0.1 ohm .3 meg.
(M17) | 1.00 |01 ohm| 2.0 meg| * REXR2
RB18 .50 |0.1 ohm .75 meg.
(M18) | 1.00 |0.1ohm| 40 meg| * RIS
RB19 1.00 |0.1 ohm| 4.0 meg.
(m19) | 200 |01 ohm[150 meg & KR
RB52 25 |01 ohm| 1 meg.
(M52) | .50 |0.1ohm| .5 meq| 2 RES1
MIL-R - 93A
WATTAGE & RESISTANCE TOLERANCE
TOLERANCE RESISTANCE PERCENT OF
SYMBOL TOLERANCE NOMINAL WATTAGE
8 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 PERCENTY PER DEGREE C.
NEGATIVE, MAX. POSITIVE, MAX.
3 0.0022 0.0022
J 0.0040 0.0155
K 0.0050 0.0255

SPECIAL REQUIREMENTS

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

42

Want more information? Use post card on last page.
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for
hermetically
sealed
electrical
components

VITRIFIED ALUMINA MATERIAL . . . SUPERIOR METAL-CERAMIC BONDING

Reasonable quantit es of all Standcrd Designs in stock for im-
mediate shipment. Special Designs made to your specifications.

HISSTN
Hisdag METALLZE
HERMETIC Tenmppy,

ALUMINA Camamc

COMPLIES WITH L5A REQUIREMENTS OF JAN-1-10 SPECIFICATIONS

S52ND YEAR CERAMIC LEADERSHIP

O F
: Bulletin No. 524
AMER'CAN lAVA CORPORATION Sent on Request
A SUBSIDIARY OFf MIMNESOTA MINING AND MANUFACTURING COMPANY

CHATTANOOGA 5, TENNESSEE

OFFICES: METROPOLITAN AREA: 671 Braad St.,Newark,N.J., Mitchell 2-8159  SYRACUSE,N.Y.: 330 Arlingfon Ave., Phone 76-5068 ® CLEVELAND: 5012 Euclid Ave., Room 2007, Express 1-6685
NEW ENGLAND: 1374 Moss. Ave., Camoridge, Mass., Kirklond 7-4498 * PHILADELPHIA: 1649 M. Broad St., Stevenson 4-2823 o ST. LOUIS: 1123 Washington Ave., Garfield 4959
CHICAGO: 228 N. LoSalle St., Cenfral 6-1721 © SOUTHWEST: John A. Green Co., 4815 Oricle Dr., Dallos 9, Dixon 9918 © 10S ANGELES: 5603 N. Huntington Dr., Capital 1.9114



SMALL TOROIDAL COILS
AT HIGH SPEEDS

WITH MINIMUM WIRE BREAKAGE

ey g

9/16” O.D. x 3/8” LD,
Wire —44 AWG
Winding Speed—500 rpm

l'lP‘!!'!

1/2 Inch

\
\\
1-1/8” 0.D. x 3/4" 1.D.
Wire—44 AWG
Winding Speed—500 rpm

(Y

= eyt

The MICAFIL Model RW-0 Toroidal Coil

Winder automatically winds toroidal coils
continuously around 360° and sector coils
from 30° to 180 ". To produce smooth, even
layers of wire, the winder is adjusted easily
to wind any wire size between 26 and 45
AWG and to obtain the proper pitch. Wind-
ing direction can be changed and feeds can e
be adjusted while machine is in operation.

Coil Sizes
Minimum finishedILD. . . .. .. .. VA
Maximum finishedO.D. .. ... .. 2"
Minimum finishedO.D. . ... ... 157
Wire Sizes. . . . . .. ... 26 to 45 AWG

Winding Speed—
according to wire size .

Shuttle Capacity—
according to wire size . . . . 48 to 500 ft.

MICAFIL Toroidal Coil Winders are made
in three larger sizes for winding coils up to
8” O.D. and with 11 AWG Wire.

. up to 800 rpm

COSA CORPORATION

LT

1.1/8” 0.D. x 3/4”1.D.
Wire—38 AWG
Winding Speed—800 rpm

O.D. 1-5/8" x 7/8" L.D.
Wire—38 AWG
Winding Speed—800 rpm

SPIRALING DEVICE — Device winds spirals for shuttle
loads—in advance . .. Newly developed to permit con-
tinuous operation of Coil Winder ... Winds to pre-
determined lengths.

SHUTTLES — Made in four different ring diameters to
accommodate range of spiraled wire sizes ... Larger
wire capacities. .. More than one coil can be wound with
single loading...Changed within 2 minutes...Loaded
in less than a minute.

ACCURATE MECHANICAL TURNS COUNTER—Preset for
required number of turns... Automatically stops wind-
er when turn count is reached.

Let Cosa Engineers study and recommend the

winder for your needs. Or, write for Literature.

or all Precision Machine Tools—
@i‘h Lathes to Large Boring Mills

IN DETROIT AREA contact COSA CORPORATION of Detroit, 16923 James Couxens Highway, Petroit 35, Mich,

44 Want more information? Use pest card on last page.
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FOR APPLICATIONS IN RADAR, TELEMETERING, DIGITAL COMPUTING, TELEVISION, NUCLEAR PHYSICS
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Flip-I'lop, Type 1101C— b 5 o
another of the basic ele- §
ments in Burroughs® inte- X {

grated line of “Unitized”
Pulse Control Iiqupment.

FUP‘FLOP

Trag g

“Unitized” Pulse Control Equipment
saves time and money in electronic engineering

There’s no longer any nced to tie up
cngineering personnel with the time-con-
suming work of developing and “bread-
boarding” electronic test circuits. Bur-
roughs, a leader in the office machine
indusrry, now ollers an integrated line of
Unitized” Pulse Control equipment
covering all the basic functions in pulse
circuit  engincering. These one-basic-
function units are designed with a maxi-
mum of {lexibility to be used as building
blocks for test systems ranging rom the
very simple (0 the most complex. Engi-
neers need onlv make a block diagram
of the apparatus nceded, assemnble the
necessary Burroughs units in the plug-in
rack, and interconnect them with the
various standard coaxial cables and
accessories. It’s really that ecasy! It’s
equally easy (o reassemble your units for
a dilferent project when your present
tests arc completed.

YOU SIMPLY "PLUG IN”
BURROUGHS FLIP-FLOPS

Burroughs Tlip-Flop, Tvpe 1101C, dem-
onstrates the one-basic-function principle
that makes Burroughs “Unitized” Equip-
ment =0 suitable for vour needs.

PULSE GENERATORS
COINCIDENCE DETECTORS
PULSE DELAYS

FLIP-FLOPS

PULSE GATERS

CHANNEL SELECTORS
MIXERS

ELECTRONICS — August, 1953

This flip-tlop is a bistable circuit designed
specifically to provide an output gaiing
voltage to be used in coincidence circuits.
The unit contains a pentode  Eccles-
Jordan circuit capable of being switched
at rares up to 2.5 megacycles per second,
with 0.1 microsecond pulses.

There are three inputs—Zero, One and
Complement—opcrating from pulse
amplitudes of 12 volts or more. Coaxial
output jacks marked “Zero Gate” and
“One Gate” supply cither 0 volts or -23
volts at an impedence level of approxi-
mately 680 ohms.

Scale-of-Four Bi

[}

0
FLIP$LOP
ke] 1

'II !
L0 (D)esd—

(CE
FLUPHLOP
[+ 1

d SCALE-OF.FOUR
ourPuT

Two neon lights on the fromnt of the panel
indicate the position ol the tlip-flop. A ter-
minal block on the rear of the unit can be
used 10 operate indicator lights installed
at a remote point for visual monitoring.

Proved by more than two years of con-
stant use, Burroughs “Uniuzed” Pulse
Control equipment has been purchased
by many leading electronic research
organizations. Some ol the users are:
Massachusetts Institute of Technology,
University of Michigan, Stanford Re-

scarch Institute and National Un
Radio Corporation.

ry Counter Using Burroughs ""Unitized” Equipment

I'he left fhip-tlop, Type 1101C, changes
state with each input pulse, so that the left
coincidence detector {(CD) or gate, Type
1201B. is alternately opened and closed with
succceding input pulses, with the result
that every other input pulse passes through
the left coincidence dctector, giving a count
ol 2. A similar llip-Hop and gate combi-
nation cascaded to the first combination
gives a total scale of 2 x 2=4. The number
of tlip-tlop and coincidence detector com-
binations that can be cascaded is unlimited.

lon

For full information on Burroughs “Unitized”” Pulse Control Equipmen!. write or call Department 128,

Llectronic Instruments Duviston, Burioughs Coiporation, 511

Want more information? Use post card on last page.
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Broad St., Philadelphia 23, !'a.
ELECTRONIC INSTRUMENTS DIVISION
THE BEST KNOWN NAME IN OFFICE MACHINES
45



BEST LONG-TERM INVESTMENT IN TV STUDIO SPEECH CONSOLES
"

Ly reason of wide range of

o Versaility e e
lug-in am@ N _amplifiers, ' |
‘:xcgommodates 14 “‘ug{|"\n§“a|:rsxb\;t?erp 1 nw‘:e‘ supply Outetanding Features
¢ ifi nitori : o
.00 amplifiers, 1 MO mplifiers
o athi: GATES Console with the number of amp
o Buy
needed

®

Ten mixing channels

. Provision for ten or i2sser number of pre-amplifiers
pansmn

Provision for single 3r duplicate line amplifiers

Choice of & or 16 watt monitoting amplifier

Complete reinote line, cueing, cver-ride and auxiliary

Ilere is a TV speech console that switching facilities
can grow with your station. Meets ALL large « Provigon for patch panel termination of all major
studio demands for TV (and AM too) yet is flexible gircuits

enough for any station requirement.

It features NEW GATES PLUG-IN amplifiers through- Group control of any number of mixing positions
out. There’s room for 14 but you buy only what you provided by twec SUB and one MASTER gain
need and add later as vou need them. contrels

I'he NEW GATES CC-1 was designed following months

of study covering all phases of TV programming and

Duplicate VU meters

Color coded contro! facilities

M“ -
production. It fully meels every requirement for complex ) s
or simplified produetion techniques. ¢ =
The NEW GATES CC-1 Speech Console is beautitully 2 Fe i
constructed, providing a new high in rigid performance 3
standards — both electrical and mechanical.

Belore you invest, investigate the newest and
latest in speech input equipment the GATES
CC-1 "PROGRAM MASTER™,

GATES RADIO COMPANY, QUINCY, ILLINOIS, U. §. A,

MANUFACTURING ENGINEERS SINCE 19212

2700 Polk Avenue, Houston, Texas ® Warner Building, Washington, D. C. @ International Division, 13 E. £0th St., Mew York City
Canadian Marconi Company, Montreal, Quebec

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



For Quivfucss, l'.-ﬂ-in'i(’n(‘_\', and rﬁng l‘.ifc—- stators are made
lrom spe ial silicon steel Taminations, heat-treated, i\]ign(‘([
under |1_\'dmulic pressure and solk”y riveled. Slot cell insula-
lion is toush Natvar 100% rag paper-varnished cambric,
cutled to lit. Coils are wound from a single length of polyvinyl
formal coated magnet wire, c]iminaling soldeted connections.
The assembled unit is impn-;jnulo([ with ol and maisture pmol'
vamish and baked in inlra red ovens for a permanently sound
insulation job.

Marco Industries, Inc.. Depew, N. Y.

manufactures “qualily molors lailored
to vour product at readymade pricesn
They are available in 1,100 — 1/8 HP.
range: 4 and 6 pole: I. 2 and 3 speed;
and in open. enclosed. or lan cooled types.

Their quiet. efficient performance in air

moving equipment. oflice machines. pumps,
and many other app]ications is the result of
excellent basic design. modern production

and test methods. and careful selection of materials. Natvar Slot

" . . 3 . . . . N Product
cell insulation is used because of its umformly }ng]} dielectric Giier WpCUELS

strength and resistance to abrasion. oil. and moisture. * Varnished cambric—deth and tape

Varnished canvas and duck

If vou need insulating materials with good physical and electrical Varnished silk and special rayon

* Varnished—Silicone coated

properties, you can (]epend on Natvar flexible insulation. It will Fiberglas

pay vou to gel in touch with vour distributor or with us direct. * Varnished papers—rope and kraft

NATVAR corroranion

FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION
TELEPHONE CABLE ADDRESS
RAHWAY 7-8800 NATVAR: RAHWAY, N. J.

201 RANDOLPH AVENUE o WOODBRIDGE, NEW JERSEY

» 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

ELECTRONICS — August, 1953 Want more information? Usc post card on last page. 47
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JOB-TAILORED

TAPES NEATLY

FILL THE

Harnessing and insulating jobs are no heacaches
at Power Equipment Co., Detroit, Mich. These

specialists in controlled “rectifiers use the tapes

that are tailored to do each job right—‘‘Scotch”
Electrical Tapes.

Dozens of different “Scotch” Pressure-Sensitive
Electrical Tapes are available to help youx meet
your rigid specifications, too. There are tapes with

LL AT PECO!

thermosetting adhesives, tapes with special back-
ings of vinyl plastic, treated paper, glass cloth,
acetate and neoprene. They’re all clean to handle,
easily and quickly applied. They all stick at a
touch—right off the roll.

You name it—‘‘Scotch’ Brand has it! For com-
plete information write Minnesota Mining & Mfg.
Co., Dept. E-83, St. Paul, Minn.

ANCHORING sheet leads on thi_s

PECO transformer coil
requires a strong but not bulky tape. The
job is done to order with *“Scotch’ Electrical
Tape No. 45. Sheet leads can be punched,
then wired directly to the transformer. No
terminal bond is needed.

adhesive tapes made in U. S. A
‘Scotch’ Sound Recordmg Tape

i@

N. Y. In Canada: London, Ont., Can.

48

by Minnesota Mining &
Underscal
Walk" Non-slip Surfacing, *3M" Abrasives, *

'NSUI.ATIN v a PECO rectifier har-
d ness calls for a compact
tape with high dielectric. Here, super-thin
*Scotch’ Plastic Electrical Tape No. 33
neatly meets specifications. Has dielectric
strength of 10,000 volts, yet is only 7 mils
thick! Carries UL sgal.

The term *“Scotch™ and the plaid design are registered trademarks for the more than 200 pressure-sensitive
Paul 6, Minn.—also makers of
Scotchlite' Reflective Sheeting, '‘Safety-

Mfg. Co., St.
Rubberized Coating, *

Want more informatien? Usc post card on last page.

“3M’* Adhesives. General Export: 122 E. 42nd St.,

SADDL'N terminal .Iea.d-outs for

PECO coils is correctly
done with “Scotch’ Electrical Tape No. 38.
Thermosetting adhesive is heat-cured to form
a permanent bond, highly resistant to solv-
ents. Caliper: 10 mils. Dielectric strength:
1500 volts. Treated paper backing.

6 v s AL CrY

SCOTCH

BRAND
New York 17,

ELECTRICAL
TAPES

August, 1953 — ELECTRONICS
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UP-TO-DATE INFORMATION ON
COMPLETE LINE OF STUPAKOFF SEALS | |

CONTAINS. CIMENSIONS,
RATINGS, AND OTHER

USEFUL DATA G

0
*

Stupakoff suLs-1YPE TERMIKALS

Stupakoff suLB-1YPE TERMINALS
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pOLD FACE TYPS devgnd!

fn addition to information on

standard and special types of
seals, -page catalog has an
engineering section with sugges-
tions for manafacturers who wish
to develoj: their owa designs.

this 32

STUPAKOFF
CERAMIC & MANUFACTURING CO. |

s e wavel

MULTL-HEADERS

LATROBE. PENNSYLYANIA
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Want more information? Use post card on last puge,

STUPAKOFF CERAMIC & MANUFACTURING CO.

Latrobe, Pennsylvania

Please send me a copy of the new Stupakoff Kovar-Glass
Seals Catalog, No. 453.

Name
Company

Address

' Cit
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Why electrical products using

weigh less, cost

Miniature Electric Motors — These compact motors,
featuring Carboloy permanent magnets, are de-
signed for operating light loads at an extremely
low power consumption. The self-containing power
supoly in permanent magnets lessens battery drain,
gives years of constant, dependable service. One
Cezrbolcy magnet replaces a wound electromagnet
and its necessary components, making this small

motor possible.

i

;J

Circuit Breakers - Here, a Carboloy
magnet assembly simplifies trip ele-
ment. It eliminates a coil and polar-
izing connection . . . makes possible
reverse-current tripping independent
of system voltage. Breaker weighs
less, costs less to build.

50

P K e S SR

Instruments — Figure A is damping
magnet once used in GE indicators.
Figure B is tiny Carboloy magnet
now used. It permits smaller indica-
tor design (Fig. C), cuis materials
and assembling costs . . . speeds up
calibrations.

Waont more information? Use post card on last page.

WWW.americanradiohistorv.com

YOU GET ALL THESE BENEFITS IN
CARBOLOY PERMANENT MAGNETS

Cool—generate no heat

Require no electrical energy

Cost nothing to operate

Eliminate coils, windings, wiring, etc.
Need no maintenance—no coils to burn
out, no slip rings to clean or re-
place, etc.

Simplify mechanical assemblies—exert
strong tractive force for holding, lift-
ing and separating devices that elimi-
nates component parts, makes product
design and fabrication simple.

Save space—great magnetic strength
in small sizes

Powerful—and power is constant
Combine electrical and mechanical
features—transform electrical energy
into mechanical motion; mechanical
motion into electrical energy

No power failures ever

Resist moisture—no coils to collect
dampness

Give uninterrupted operation

Create savings—often eliminate costly,
power-supplying parts

Simple—no operating paris

Reduce weight, product size

Supply a permanent source of energy

August, 1953 — ELECTRONICS



Carbol
work hetter

an electromagnet, you will probably save
money by substituting, instead, a Carboloy
permanent magnet.

IF vou manufacture any electrical device using

Ior these magnets are permanent sources of
energy that need no wires, coils or operating
parts. Their power and small size let you
simplify design, build more compact, finer-
performing products, and save on material and
assembly costs.

Check the magnet applications on these pages.
Perhaps they'll suggest similar uses in your
product. If so, contact a Carboloy magnet engi-
neer. He’ll welcome the chance to work with
you on your design and application idea .
at no charge, of course.

And the Carboloy name assures you of high-
quality, uniform, high-energy permanent
magnets in any size, shape; cast or sintered to
your specifications. Send coupon for free Mag-
net Design Manual PM-101 and Standard Stock
Catalog PM-100.

Hearing Aids — New all-magnetic, all-transistor “Radio-
ear” hearing aid (made by E. A. Myers & Sons, Inc,
Pittsburgh) uses Carboloy permanent magnets in both
microphone and receiver. These magnets have elimi-
nated hearing aid failure caused by severe heat and
humidity encountered in normal usc.

ELECTRONICS — August, 1953

oy permanent magnets

? ‘

Magnetos — To save space and weight, Scintilla Mag-
neto Division, Bendix Aviation Corporation, now makes
aircraft magneto rolors {rom Carboloy permanent mag-
nets. Figure A shows old-style rotor that weighs 4 lbs.
9 ozs. Figure B shows new rotating Carboloy perma-
nent magnet weighing only 2 lbs. 4 ozs. — less than half
as much as old-style rotor.

CARBOLOY

DEPARTMENT OF GENERAL ELECTRIC COMPANY

Plants at Detroit and Edmore, Michigan

““‘Carboloy’’ is the registered trademark for the products of the
Carboloy Department of General Electric Company

MAIL COUPON TODAY

Carboloy Department of General Electric Company
11139 E. 8 Mile Street, Detroit 32, Michigan
Sirs:

Rush me, without cost or obligation, copies of Permanent Magnet
Design Manual PM-101 and Standard Stock Catalog PM-100.

Name. Position
Company

Address -
City Zone State

Want more information? Use post card on last page.
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Geners/ Pode Podicts

that solve your Electronic Problems

TRUFLEX THERMOSTAT METALS

TRUFLEX thermostat metals are manu-
factured in a wide varicty of types, each
with a different reaction to temperature.
Uniformity of metal insures accurate and
consistent performance. Precision parts
fabricated to exact specifications.

COMPOSITE CONTACT MATERIAL

Precious metals and alloys bonded to
base metals available in following types
— overlay, single and double edgeﬁ\ .
single and double inlay, Top-Lay, ready
for you 1o fabricate into contacts.

COMPOSITE METALS
Available in practically any combination
of precious to precious, precious 1o base
or base 10 base metals. Combinations for
electronics include aluminum-clad iron,
nickel-clad iron for anode materials.

COMPOSITE CONTACTS

General Plate can supply all types of
fabricated composite contacts, buttons,
rivets, contact assemblies made to cus-

ALCUPLATE

Copper-clad aluminum for component
cases or cans, chassis, coolmg fins, etc.,
light weight, excellent conductivity. Cop-

per surface is ideal for soft soldering and
electroplating.

WAVE GUIDE and COLLECTOR RINGS

at reduced costs.
ERANERAS o |

S
GENERAL PLATE prODUCT

i elals — Sheels
Al ' N"“m“ml-u%rier:‘%’ Mpzu'ts [ B all
. Niter — B ‘ s of 2l
tror, Alnifet, el.clad steel for . Complete as Sl
. ﬁum nnleleel . ‘le‘\’ie:g(i;acilines for plaunum
anode plates. el
group
» Alevpleted 1 component
inum for ( i
2:;2‘:“ chassis, cooling fin

o Sitver and Gold Bwjing(Alleyg -—
condenser blades, etc-

wire,
Available s she e
powder and fabricated P
i fu-
i ) — lever-_clad alu-
d xAnli‘r;‘:x‘r‘:d!;r ligh(wengh( con
densers, €t¢

ich — oldcr-ql.\d braz,
: ?:'g‘d:kl:n’l‘n fosr carbide-uppe
ools.
Bronze-
d Contacl _ Phosph_or e
" o %:nnc':e(;‘se‘:ln s(reng(d : Eiztc‘lc:opper for high con
Mnaée"luthx—g_er life at reduce clad oo REs.
a
cost.

¢-clad spring
. Conflex — Coppe
__ Fabricated  *

€ ther-
cirical and
. eel for electr s at
* c°“2d°r|'?1'gsecious metals ?r :al conductive Spring
from SO base metals. low cost-
1ous-cla ~an Of o .
precious o from fracuion Hardening
Sizes ranging in diam- nganese Age- i T
an inch to few feet 1 & ”7‘?0 Mot %orrosmn reslst“i';_
eter. :‘p:iyng material for

Metal —

Thermostat

: Ts'k‘:ng®smp. formed gler:gn‘t(s)
and assemblies Pro uc
specificauon-

phragms, springs: finger
stock, etc. )
Tubing
Wave Quide g
: Re‘g;?g‘él:;ng: of sizes to gov
;nmem specifications.

Write for catalog PR700

copper, nic el, ure beryl-
um Haynes Stellite alloys,
1i g

tomer’s specifications. These contacss
give electrical conductivity and long life

RECTANGULAR WAVE GUIDES. Solid
silver, silver lined brass or aluminum.
Sizes to government specifications.

COLLECTOR RINGS. Solid silver or
precious metal on base mertal. All sizes.

General Plate Composite Metals, made by metallur-

gically bonding one metal to another, are available in
sheet, strip, tubing or wire in various widths, thick-
nesses and diameters.

Silver, gold and platinum-group metals bonded on
base metals give solid precious metal performance at a
fraction of the cost of solid precious metal. The pre-
ctous metal provides specific performance requirements
such as electrical conductivity and corrosion resistance
while the base metal provides workability, strength,
and solderability.

Composite base metals provide a new group of engi-
neering metals with properties not available in solid

metals. Their use frequently results in lower material
costs as compared to solid metals.

In many electronic applications further economy re-
sults when General

Plate supplies fabricated parts

ready for assembly into your product. General Plate
makes an infinite variety of fabricated parts, such as
electrical contacts, collector rings and TRUFLEX ther-
mostat metal parts to customer’s exact specifications.

General Plate Engineers will gladly help you witk
your problems.

You can profit by using

General Plate Composite Metals!

£ i

METALS & CONTROLS CORPORATION
GENERAL PLATE DIVISION

38 FOREST STREET, ATTLEBORO, MASSACHUSETTS

Want morc information? Use post card on last page.
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) ELECTRONIC TEST INSTRUMENTS

The -Ap- Journal is an engineering periodical sent to you as another
service of the Hewlett-Packard Company. It is written for engineers,
by engineers. Typical papers discuss such subjects as:

“"Design notes on the RC Oscillator Circuit”
“Direct-Reading UHF Power Measurements”
“Good Practice in Slotted Line Measurements”
“New 100 kc Counter for Electronics and Industry”

Articles also contain technical data, performance information and operat-
ing suggestions for -4p- test instruments. All issues are fully illustrated.

See us at WESCON Write today for your free subscription

i (Please give your title or position; or state if engineering student)
San Francisco

Booths 1111,1112 HEWLETT-PACKARD COMPANY

2784A PAGE MILL ROAD « PALO ALTO, CALIFORNIA, U.S.A.
SALES REPRESENTATIVES IN ALL PRINCIPAL AREAS

WORLD’S LARGEST EXCLUSIVE MANUFACTURER OF ELECTRONIC TEST INSTRUMENTS
Vacuum Tube Voltmeters - Audio Oscillators - Frequency Counters, Monitors and Standards - Audio, VHE, UHF and SHF Signal
Generators - Square Wave Generators - FM and TV Broadcas: Monitors - Wave and Distortion Analyzers - Slotted Lines - Tunable
Bolometer Mounts - VHF Bridges - VHF Detectors - Microwave Test Equipment and Power Meters - Standing Wave Indicators - Low
Pass Filters - Electronic Frequency Meters - Attenuators - Wide Band Amplifiers - Regulated Power Supplies - Electronic Tachometers
Voltage Dividers, Multipliers, Shunts - Accessories

Instruments for Complete Coverage

ELECTRONICS — August, 1953 Want more information? Use post card on last page. ' 53
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ALLIED CONTROL’S

\/sus CUT 66%
\/wslcm CUT 48%

JREI.IABII.ITY DOUBLED

/WRIGHT 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
Movunting

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.

WWW. americanradiohistorv.com



50 G MINIATURE RELAY

APPROVED MIL-R-5757A

SIX DIFFERENT MOUNTINGS

1. Standard Mounting 4. Plug-In Mounting With Socket

2. Flusa Mounting—2 Studs at 54" Canters 5. Thru-Chassis Mounting—Terminal Up

3. Thru-Chassis Mounting—Tarminals Down 6. Flush Ring Mounting

FEATURES

Wide Ambient Temperature Range: 55°C to 85°C standard—65°C to 125°C MH B-type
Vibration Resistant: 15C’s vibration to 500 cycles Operating Shock: no contact chatter to over 50G’s
High Altitude: seal-tested to 70,000 [eet
Dependable Operation: life expectancy of over 1 million operations al rated load
High Speed: opecrate-to-make time under 8 ms.

release-to-make time under 4 ms.

release-to-break time under 2 ms.

ALLIED CONTROL COMPANY, INC.
2 EAST END AVENUE, NEW YORK 23, N. Y.

WWW.americanradiohistorv:com



Wanted!

Tough circuit
problems for

GLOBAR

Ceramic Resistors

To help you solve those tough problems, five types of GLOBAR Brand Ceramic Resistors, with
distinctly different characteristics, are available in a wide range of shapes and sizes. Whenever
you have difficult temperature or voltage compensation problems in your electrical or electronic
circuits, you can count on GLOBAR Ceramic Resistors to help you out. In ordinary circuits, too —
wherever maximum resistor life and dependability are required —try GLoBAR Ceramic Resistors.

GLOBAR Ceramic Resistors are engineered to meet your exact requirements. They are electrically
fired in one piece, and will withstand the severest service. They are always uniform, because
they are strictly controlled from design and manufacture to final inspection.

: . If you have a resistor problem, let out
GLOBAR Brand Ceramic Resistors y. P . i .
engineers help you—without obliga-
e TEMPERATURE VOLTAGE DISSIPATION tion, of course. Just send complete
COEFFICIENT COEFFICIENT CAPABILITY 3 . B .
circuit information.
A Low Low NORMAL
“cx” LOW (POSITIVE) PRACTICALLY ZERO EXCEPTIONAL
“B” | MODERATE (NEGATIVE) MODERATE NORMAL
F HIGH (NEGATIVE) PRACTICALLY ZERO ABOVE NORMAL
TRADE MARK
“BNR" | MODERATE (NEGATIVE) EXTREMELY HIGH NORMAL
/ % [] [}
e, eramic Kesisiors
ora™i®

<;",,\c\ol‘

\ ‘ For useful engineering data on GLOBAR

Ceramic Resistors, write for your copy of by CARBOR“"D"M

\ Bulletin R to Dept. E 87-124.

“Carborundum’ and ““Globar” are registered trademarks which indicate
manufacture by The Carborundum Company, Niagara Falis, New York

7-324
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this
EAD motor has
“head”

~ for tor

MODIL GM49P-1

N, PLA
(o — A precision gear head combined with a
miniature motor gives you the answer
to high torque at low speed. The motor can
be 60 cycle, 400 cycle or variable
frequency —in single, two or three phase—
with non-cooled or self-cooled frame
types. The gear head is arranged to
provide the output speed you require, with
standard timing ratios of 60, 3600 or
8000 to 1 possible. High output torques,
to drive, actuate or control, in confined
areas, make this line of tiny gear motors
ideal for a wide variety of applications
on the ground and in the air.

1.5000i4

GEAR MOTOR 7 2§
- 3
.

SPECIFICATIONS FOR MODEL GMA49P-1
400 Cycle Capacitor Run Induction Gear Motor

115 Volts © 400 Cycles ® 1 Phase ¢ 0.5 Amps.

Full Load Torque: 100 Oz..In.

Starting Torque: Over 100 Oz.-In.
Gear Head Lubricated per Mil-G-3278
22 R.P.M. ¢ 314 to 1 Gear Ratio * Reversible Rotation
Intermittent Duty: 15 Minutes on, 15 Minutes off

Ambient Temperature: —55° to +74° €
Altitude: to 50,000 Ft.

SOLVING SPECIAL PROBLEMS
IS ROUTINE AT EAD eSS

if your problem involves rotating electrical 2

TYPICAL APPLICATIONS equipment, bring it to EAD. Our

o Military and Aircraft ¢ Radar Equipment Com;.)lefely staffed °rg°"il°ﬁ°f' will N g"
¢ Follow Up Devices o Electronic Control modify one of our stundafd units or design .

o Instrument Controls » Actuators and produce a spea.al unit to meet your :

o Automatic Controls o Timers most exacting requirements. :

s Automatic Pilot

L aszrrv A 1) EViCES e

585 DEAN ST., BROOKLYN 17, NEW YORK

Want more information? Use post card on last page.
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When you have an application requiring a ca-
pacitor with maximum stability over an extreme
temperature range specify RMC’s new Type J
DISCAPS.

Because of RMC’s exclusive dielectric element
design the actual capacity change of Type J
DISCAPS between —60°C and +100°C is only
+ 159/, of the capacity at 25°C. Between +25°C
and T85°C the change is only *5%, of the ca-
pacity at 25°C, Type )} DISCAPS are rated at
1000 working volts.

Now available in capacities between 220
MMF and 2000 MMF, Type J DISCAPS combine
exceptional mechanical and dielectric strength
with @ moderate price for trouble free perform-
ance and lower production costs.

If you have a design problem requiring a
standard or special type of ceramic capacitor we
invite your inquiry.

STABLE
CAPACITY

+ 30
+ 20,
4 10|

0!

— 10}

- 201

- 30

AVERAGE-CURVE

CAPACITY VS. TEMP.

o hl A
3 2 gy, ~ EXTENDED TEMP. RANGE
zg TYPE-J DISCAPS =
<>
Sv
=& p———
i ’__———""
Uz
ile)
a. ok

[V

TEMPERATURE °C
1 11 1 ’
— 60 — 40 — 20 o 420 + 40 + 60 4 80 + 100

A New Development from the RMC Technical Ceramic Laboratories

"

DISCAP
CERAMIC
CONDENSERS

SEND FOR SAMPLES AND TECHNICAL DATA

58

RADIO MATERIALS CORPORATION
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill.

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. |
DISTRIBUTORS: Contact Jobber Sales Co., 146 Broadway, Paterson 1, N. J.
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COLD FINISHING
Ives you

his Improved
lectrical Steel

Long coils of DI-MAX Quality permit continuous
press operation, eliminate end-ef-sheet scrap losses.

Armco DI-MAX, a hot-rolled electrical steel with a cold-
reduced finish, offers you these advantages:

1. Flatter laminations with excellent stacking factor

2. Increased die life

3. High permeability at all inductions

4. Magnetic properties fully developed at mill

5. Supplied in long butt-welded coils, with ductile welds hav-

ing the same thickness tolerance as the sheets

ADEQUATE INSULATION

DI-MAX Quality electrical steels as supplied have insulation =
adequate for many applications. Where extra interlamination
resistance is required, the steel is supplied with Armco No. 4

insulation.

GRADES IN DI-MAX
DI-MAX Quality is availeble in coils in the following hot-
rolled electrical grades: Armco TRAN-COR 72, 82, 101, Elec-

tric and Armature.
Write us for more information on DI-MAX QUALITY.

High pressures developed by four-high cold-finishing
mills improve lamination factor in stacked cores.

\RMC \M/CO) ARMCO STEEL CORPORATION

3693 CURTIS STREET, MIDDLETOWN, OHIO

EXPORT: THE ARMCO INTERNATIONAL CORPORATION

ELECTRONICS — August, 1953 Want more information? Use post card on last page. 59



a new concept in radio programming and operation

An Ampex Automatic Station now in

perafionsm KBMR in Sun Matesy Gal: Now a 16 hour broadcast day can be handled by an 8 hour staff.
Tl Commercials and announcements for the full broadcast day can
Gn fapss [repanedl by Mg rlayiimersmai be pre-taped in fast succession and will be automatically cued

to prepared program material.

AUTOMATIC CUEING

Your broadcast time can be sustained automatically by alternate
operation of two Ampex 450 Continuous Tape Reproducers.
One carries a program tape — the other has a tape with commer-
cials and announcements. One stops—the other starts. It’s
“cued automatically” with sub-audible“trigger signals” recorded
on the tapes themselves. And when desired both machines can
be stopped and live programs, separate tapes or discs can still
be broadcast in the conventional manner.

ELECTRONIC SPLICING

The announcer pre-records his announcements, pressing a button
between cach one to place the “trigger signal” on the tape. In
effect he is putting the announcement in its proper place with
a fast “electronic splice.”

PRE-PLANNED PROGRAMS

Program tapes for use in your Ampex Automatic Station will
contain the cueing signals. Selections and cxact performance
times are available to your program director for accurate integra-
tion with commercials and local announcements.

Sub-audible tones on each tape
stop one machine and automatical-
ly start the other.

Write today for further _/
information to Dept. E.1217A _—

AMPEX.

LMAGNETIC RECORDERS l

AMPEX CORPORATION

934 CHARTER STREET, REDWOOD CiTY, CALIFORNIA
Distsibutors in principal cities

In Canada : Canadian General Electric Company
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YOU'LL FIND THE
RIGHT FUSE, FASTER
in the Complete Line
of Electronically

Tested

for Television - Radio -
Radar - Instruments - Controls -
Avionics .. ..
You’ll save time and trouble when

all your fuse needs are supplied by one,

?"“;’cw“m LINE OF FUSE CLIPS, dependable source. The complete BUSS

BLOCKS AND HOLDERS line makes it easy for you to select the
fuse to do the job right.
’Q& The makers of BUSS fuses insist on
=Y perfection. Every fuse is electronically

tested in a sensitive device that rejects
any fuse not properly calibrated, properly
constructed and right in all physical
dimensions.

Take advantage of the profit-saving
efficiency that you can gain by standard-
. izing on the complete line of BUSS fuses.

MAIL THIS COUPON 70D4Y... "

IF YOU WOULD LIKE ASSISTANCE I BUSSMANN Mfg. Co. (Division of McGraw Electric Co.)
on your protection problems, BUSS fuse RverstyistlEtéessonn SeTFoTi=KiAo)
5 T Please send me bulletin SFB containing facts on

englneers are always at your service. BUSS small dimension fuses and fuse holders.

They will be glad to help you select - 1.

the fuse that will do the job best... Name——— T

if possible, a fuse that is available from B ro - —

local wholesalers’ stocks. g conranv. —— a— g e
Address_ — -

BUSSMANN Mfg. CO., Divisionof McGraw Elecuic Co. City & Zone State _ELRC-853

University at Jefferson, St. Louis 7, Missouri
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Varnished

Glass Cloth
thats priced

for Class A Use!
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Want extra performance

in Class A equipment at no premivm cost?

... in transformer layer or phase insulation? If you do, you'll want
to know more about this stronger, safer, longer-lasting varnished
glass cloth. For this is cloth in sheet or tape form that's priced

for general Class A use ... wherever straight-cut organic textile
fabrics were formerly used!

STRONGER

A stronger, more permanent support for insulating varnish is provided because
Fiberglas* yarns have greater tensile strength than organic textile-based
yarns of equal thickness.

SAFER

Equipment withstands higher temperatures, breaks down less readily, because
Fiberglas glass-based varnished cloths provide higher thermal heat
dissipation and higher heat resistance.

LONGER LASTING

Class A equipment lasts longer, gives better performance when suitable
varnished glass cloths are used. Glass cloths are inorganic—will not rot
. resist moisture, oil and severe weathering.

AVAILABLE NOW

If you haven't already checked into the possibilities of this cloth, be sure to call
your supplier today—or write direct to Owens-Corning Fiberglas Corp.,
Dept. 860, 16 East 56th Street, New York 22, N. Y.

*Fiberglas is the trade mark (Reg. U. S. Pat.

Off.) of Owens-Corning Fiberglas Corpora-

= Ak, tion for a variety of products made of or with
; fibers of glass.

OWENS-CORNING

FiBERGLAS

™ BEG. U.§. PAT. OFF.

“/if it's Fiberglas, it’s Owens-Corning!”’

\ ot
i i . it e e S,
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PRECISION TEN-TURN POTENTIOMETER

BORG

MICROPOT .~

PERMANENT “MICRO” «

® ACCURACY

ZERO-BASED LINEARITY
® OF +.25%, +0.1%

AND +0,05%

For applications requiring maximum, per- °
manent accuracy of settings, specify the Borg

Micropot Ten-Turn Potentiometer. Superior, ® .
consistent accuracy is assured through integral °

T

moulding of the resistance wire within the case,
plus operation of the moving contact by a precision

ground lead screw. All Borg Micropots are automatically machine-tested for a zero-based linearity of

'3
e000e0

-

0.19%, with overall resistance =59. Available on special request with +0.05¢ linearity.

.25% or

Other important features of the Borg Micropot are accuracy in setting and resetting (due to Borg anti-backlash device) . ..

very fine resolution . . .

ment in 1.15 to 3 ohm and 30 to 250,000 ohm ranges.

BORG MICRODIAL 746-A

Friction Screw

ARIZONA AND CALIFORNIA

W. S. Harmon Company

1638 South LaCienga Bivd,

Los Angeles 35

Phones: Bradshaw 2-3321
Crestview 6-3027

NEW ENGLAND STATES
Gerber Sales Company

42 Church St., New Haven
Phone: University 5-2147
739 Boylston St., Boston 16
Phone: COpley 7-0061-0062

DEL., EASTERN PA., SOUTHERN N.J.
L. Parker Naudain

Broad St. Station Bidg.
Philadelphia 3

Phone: Rittenhouse 6-3185

Allied Radio Corp., Chicago, llI. -

BORG MICRODIAL 746-B

Friction Knob

ILLINOIS

Jerome Kieker Company
177 Sunset Ave., Glen Ellyn
Phone: 2297

INDIANA

Hoemig Sales Company

1730 Clover Lane, Fort Wayne
Phone: Anthony 2083

KAN., MO., NEB., OKLA., TEXAS
The George E. Harris Co.

1734 N. Hillside, Wichita
Phones: 62-2731 and 63-9226

John Pilkington
6315 Brookside, Kansas City
Phone: Delmar 9600

FOR IMMEDIATE SERVICE CALL YOUR NEAREST BORG REPRESENTATIVE

Lee Thayer
6635 Delmar St., St. Louis
Phone: Volunteer 3-6550

Richard O'Barr
304 Sinclair Bldg., Fort Worth
Phone: Edison 7148

MD., VA, DISTRICT OF COLUMBIA
1. ). Maguire

742 Investment Bldg., Washington
Phone: National 4247

UPPER NEW YORK
Martin P. Andrews
Fayetteville

Phone: 65-8405

Micropots with Standard resistance values may be obtained from:

Radio Shack Corp., Boston, Mass.

BORG EQUIPMENT DIVISION

Want more information? Use post card on last page,

rigid terminals, moulded integrally with the housing. Micropots are available for immediate ship-

Borg Microdials indicate contact position to an indexed accuracy
of one part in one thousand. For use on Borg Micropots or similar
multi-turn applications. It is composed of two concentric dials
.. . one for counting increments of each turn in 1,/100ths, the other
for counting turns. Borg Microdials can be friction-held in any
position against accidental turning.

GREATER NEW YORK
David Sonkin

Lucas Building

10 Fiske Place, Mt. Vernon
Phone: 8-9809-10-11

OHIO, KY., WESTERN PA.
John O. Olsen Co.

16201 Shaker Blvd., Cleveland
Phone: WYoming 1-2624

William F. Needles
4016 Diehl Ave., Cincinnati
Phone: SYcamore 1297

Paul M. Lawman
1262 Shadycrest, Pittsburgh
Phone: LOcust 1-3273

Herbach and Rademan, Philadelphia, Pa.

THE GEORGE W. BORG CORPORATION

Janesville, Wisconsin
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Published by TECHNICAL SERVICE, Chemical Manufacturing Division, The M. W. KELLOGG Company

Novel Use of Kel-F

in Tube Socket Boosts
“Ceiling’’ on Tube
Performance...Cuts
Altitude Leaks

‘The simple expedient of length-
ening the base connector barriers,
formerly employed (see comparison
photo—old style, left; new style,
right) prevents arc-over or ioniza-
tion in rarefied atmospheres, or
under high humidity, and enables
the tube to perform perfectly at
high altitudes . .. 159, above the
tube’s rated “ceiling.” This im-
provenient is the result of using
Kel-F polymer as the insulation for
the new socket—a unique plastic
tough enough to stand up under
thermal cycling. operational shock
and vibration, without cracking or
deforming even in the thinsections
required for the longer barriers.

The Elco Corporation, custom
molders and electronic manufac-
turers of Philadelphia, I’a., in-
jection-molded this miniature tube
socket for a major producer of
electronic gear. Molded on stand-
ard equipment, tolerances required
for the “floating” contact slits and
the barriers were provided for in
the mold and no machining was
required. The high mechanical
strength and non-stick properties
of Kel-F also assured a low produc-
tion reject rate caused by mold
breakage.

AUGUST 1953

Transparent, Heat-Proof “Armor’’ of Kel-F for
Carbon Resistors Cuts Damage...
Boosts Efficiency.. . Simplifies Maintenance

Compact electrical installations,
where heat and physical damage to
resistors has been a “bug,” are now
relying on tubular “armor” of
Kel-F trifltuorochloroethylene poly-
mer plastic. Because of its non-
fAlammability, unusual heat resist-
ance and high impact and com-
pressive strength, this versatile
plastic prevents damage due to fire
or elevated temperatures, a careless
slip of a tool {or severe operational

vibration, shock), and chemicals or
lubricants. Protecting both the
barrel and caps of each resistor, the
slecves last indefinitely without
cracking or deforming. And, these
“armor’’ slecves of Kel-F polymer
remain transparent even after ex-
tended use, making quick identifi-
cation of resistor ratings or mark-
ings possible without removal.
The resistor sleeves shown are
but a few of the many types and
sizes produced by The Garrison
Company, Fanwood, N. J., for
major producers and users of re-
sistors. The Garrison Company
extrudes lengths of the required
diameter tubing from Kel-F poly-
mer molding powder using standard
techniques. A specially-designed
attachment automatically cuts the
extruded tubing to required size
and forms one end. On installation,
the other end may be formed to a
similar shape. At present, the pro-
tective sleeves are produced in
A78 to 30277 1.D. sizes and in
lengths from 14’ to 314", Sizes are
kept to strict tolerances to fit
standard carbon resistors snugly.

(SEE REVERSE SIDE)
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Antennae Insulator-Mount of Kel-F
Blocks RF Leakage ...Takes High Wind Loads
... Eliminates Fungus Losses

Found to be the material with the
lowest RF loss, Kel-F trifluoro-
chloroethylene polvmer, with its
tonghness and dimensional stabil-
ity, enables the antennae insulator
mount shown above to stand up
under high wind and shock loads
and other physical abuse that
caused other mounts to fail after a
short time.

The dual insulator-mount and
two insulating washers, designed
to hold a “short” and “long™ an-

Be Sure to
Get This
Handy
Reference...

Whether vou’re looking for a
source of supply of a particular
basic form of Kel-¥. a finished
product. or a reputable firm to
do custom molding or fabricut-
ing, vou'll find it casily in the
“Buvers Guide.” just off the
press. Write to Technical Ser-
vice for your copy.

tenna, are injection-molded and
used by the JED Electronies Cor-
poration of Brooklyn, N. Y. in
portable military radio recetvers.
The complex antennae insunlator,
together with insulating washers,
are produced by standard proce-
dures in a single “‘shot,” using
multiple-cavily molds.

Kel-1" trifluorochloroethyvlene
polyner was specified for this criti-
cal application on the basis of its
unique combination of desirable
properties. The high electrical 1n-
sulation resistance of Kel-F at high
and low temperatures is further
enhanced by the plastic’s zero
water absorption and non-wetta-
bility. Since Kel-IF' remains unaf-
fected by sustained exposure to
moisture, surface electrical losses
are climinated. The non-wetting
and non-stick properties of this
fluorocarbon plastic prevent the
formation or adhesionof conductive
fungus growths. Kel-F polymer
also extends trouble-free opera-
tion of the part by climinating
cqQrrosion and loosening of metal
inserts due Lo release of plasticizers.

WWW.americanradiohistorv.com

Leading molders and extruders speeialize 1

tn fabrication of materials and parts made
of Kel-F . .. each month this column will
spotlight sereral of these companies with
their principal services and products.

General American Transportation
Corporation
Chicago, HlI.

Injection Molding
Compression & Transfer Molding
Electrical, Electronic Compcnents

A. Gusmer, Inc. (Stalpic Division)
Woodbridge, N. J.

Dispersion Coating

Nichols Engineering Company
Stratford, Conn.

Machining
Liquid Level Gages & Glasses

Santay Corporation
Chicago, M.

Injection Molding
Electrical, Electronic Components

Severna Metals Company
E. Orange, N. 1.

Machining

Sinko Manufacturing &
Tool Company
Chicago, HL.
Injection Molding
Electrical and Electronic
Components

Standard Plastics Company, Inc.
Attleboro, Mass.

Injection Molding
Electrical, Electronic Components

For complete information regarding any item
mentioned in DESIGN AND PRODUCTION NEWS,
ask for detailed APPLICATION REPORTS, write

CHEMICAL
MANUFACTURING
DIVISION

M. W. KELLOGG

PULLMAN




DuMont features Eimac Klystrons
‘In 5 kilowatt UHF-TV Transmitters

W. H. Sayer, DuMont research en-
gineer, places Eimac klystron in RF
section of DuMont Skw transmitter.

DuMont combines the latest in electronic design
and engineering techniques in its new, up-to-the-
minute five kilowatt UHF-TV transmitters. With
Eimac klystrons as final amplifiers, DuMont utilizes
the only tubes that offer all these features for high-
power UHF-TV—1) Low initial cost and operating

economy 2) Light weight
long life in typical operation
of 20 db. or more
spectrum  6) Convenient external tuning makes
efficient and accurate circuit alignment possible.

3) Reserve power for
4) High power gain
5) Three tubes to cover the

EIMAC TUBES IN DRIVER AND FINAL STAGES

VISUAL EIMAC EIMAC ) EIMAC EIMAC EIMAC ‘
4X150G | axis06 4X150G 4X150G 3K20,000LK*
AURAL EIMAC | EIMAC EIMAC i EIMAC
4X150G 4X150G 4X150G 3K20,000LK*

For further information about Eimac klystrons
write aur Application Engineering department,

S AN

EITEL-McCULLOUGH,

*3K20,000LA channels 14-32
*3K20,000LF channels 33-55
*3K20,000LK channels 56-83

INC.

BRUNDO, CALIFORNI_A'_

Export Agents: Frazar & Hansen, 301 Clay St., Son Francisco, Californio

ST SR At

ELECTRONICS — August, 1953

Want more information? Use post card on last page.

65



66

Dual ugit

ADJUSTABLE RESISTORS
and POTENTIOMETERS

Type J Bradleyometer in
single unit construction,
without line switch

Type J Bradleyometer in
triple unit construction

Type J Brod-
leyometer,
single unit,
with line
switch

Type J Bradieyometer, of
the dual type canstruction,
with line switch

Type J Bradleyometer for
screw  driver  adjustment
with bushing shaft lock

OHMS

During monufacture, the molded
resistor can be voried in resist-
ance throughout its circumference.
After molding, it is unaffected by
temperature or moisture.

) |

SHAFT ROTATION

|
|
|
|
|

SHAFT ROTATION

QUALITY CONTROLS for CRITICAL CIRCUITS

If you need a potentiometer or adjustable re-
sistor that is not affected by moisture, cold, or
age, specify the Allen-Bradley Type J Bradley-
ometer. It is not a film or paint type resistor.
The resistor can be built up to produce any
form of resistance-rotation curve.

Allen-Bradley Co.,

110 W. Greenfield Ave,,

After molding, the resistor is no longer affected
by heat, cold, moisture, or age. There are no
rivets, nor welded or soldered connections.
The shaft, cover, faceplates, and other metal
parts are made of corrosion resistant metal.
Let us send you the latest Bradleyometer data.

Milwaukee 4, Wis.

é.’B_
ALLEN-BRADLEY

FIXED & ADSIUSTABLE Dlé RESISTORS

Sold exclusively to manufacturers u u a [I]V J
/ .

Want more information? Use post card on last page.

of radio and electronic equipment
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A NEW IRVINGTON CLASS “B"" INSULATION...

~ IRV-O-BESTOS

.
: x . .
] o A i y
i b oy - "
N - §od i el

By bonding a range of thicknesses of Quinterra asbestos to various
thicknesses of Mylar—a tough, strong polyester film with the highest
dielectric strength known—Irvington now brings you a line of Class
“B” insulation that balances cost and properties to meet your needs.
The Mylar gives IRV-O-BESTOS its high tensile, tear and dielectric e
strength, The Quinterra makes for ease of gripping—gives_added IRVINGTON

- . for Insulation Leadershi
heat stability and added thickness at moderate cost. o PR
INSULATING VARNISHES

Since Quinterra is available in thicknesses from .003” to .015”, and VARNISHED CAMBRIC
VARNISHED PAPER
” ” ! z d
Mylar from .0005” to .007”, a very large number of combinations are WATKISHER FIREReLls
available—in duplex constructions or in triplex, with either the INSULATING TUBING

Quinterra or the Mylar on the outside, Whether your requirements CLASRZ U, TRSCEATING:

are for high dielectric strength, or for added thickness at low cost,
IRV-O-BESTOS will fill your needs.
Mail the coupon for technical data and samples of this outstanding new Class “B” insulation.

* Johns-Manvlile Corp. trademark ®+du Pont trodemark

- ----——--—{-- U-(--,-—-

as® 07 v,
o v e,

Send this convenient coupon now Irvington Varnish & Insulator Company
11 Argyle Terrace, Irvington 11, N. J.

L -4
Gentlemen:
Please send me technical data sheet and samples
of your new IRV.0-BESTOS Class “B” insulation,

VARNISH & INSULATOR COMPANY

Company
11 Argyle Terrace, Irvington 11, New Jersey Street ‘
Plants: Irvington, N, J.; Monrovia, Calif.; Hamilton, Ontario, Canada City . Zone State
ELECTRONICS — August, 1953 Want more information? Use post card on last page. 67
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COST

UNIVERSAL NO. 102 HI-SPEED COIL WINDER specifically designed for spool-wound
coils. Has these desirable characteristics: instant starting over-end tension . . . will
accommodate wire size from No. 24 to No, 42 (B&S) . . . can wind two coils per
head simultaneously . . . winds up to 4700 rpm, but can be operated at 650 rpm
when required.

in Coil Winding with this fast machine

This is the coil winder that does it fast and does it right.

It increases the operator output of spool-wound coils
particularly those having a high number of wire turns. It is
well suited for winding timing motor coils, telephone relays,
small motor fields and other coils not requiring insulation
between layers.

Wherever it has been put to work the result has been greater

operator and machine efficiency. The operator can supervise
several heads simultaneously. Winding and handling time can
be synchronized so that there is no unproductive waiting time.

DETAILS YOURS FOR THE ASKING. You'll want to know more
about the Universal No. 102 Coil Winder because everything
you learn will lead to greater winding efficiency. Your copy
of Bulletin 102-H will go in the mail the day we get your
request.

UNIVERSAL WINDING COMPANY

il P. O. Box 1605, Providence 1, R. .
T"I Chicago office and Demonstration Room, 9 So. Clinton St., Chicago 6, . 23B-2-6

EESONA)

For winding coils
accurately .. . avtomatically
use Universal Winding Machines

in quantity

68 Want more information? Use post card on last poge.
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NEW ALLOY THERLO* This cobalt, nickel iron alloy,
possesses ideal properties for sealing hard or thermal
shock resistant glass. It matches such commercial hard
glasses as Corning 7052 and 7010 in expansivity from
80°C 1o the annealing point. It produces a permanent
vacuum-tight seal with simple oxidation procedure and
resists attack by mercury. Readily machined and fab-
ricated, it can be welded. soldered or brazed.

DRIVER-HARRIS 142 ALLOY contains 429% nickel. This
is the standard alloy for scaling into sealed beam auto
lamps using Corning 7706 glass. Used with a borated
copper coaling. it is the accepted seal for incandescent
Jamps and radio tubes and matches 8160 glass.

BRANCHES: Chicago,

Partiol Assemblies Courtesy of Hermetic Seal Products Co.

Now 4 D-H Special Alloys Cover
Most Glass-to-Metal Sealing Needs

From a single source, the Driver-Harris Company, you can now obtain metal
alloys to meet your glass-to-metal sealing needs for both hard and soft glass.

DRIVER-HARRIS 52 ALLOY contains 50% nickel. It pro-

vides a slightly higher coeflicient of expansion than the
D-H 142 alloy and seals successfully with 0120 glass.

DRIVER-HARRIS 146 ALLOY contains 46% nickel. Tt

offers special expansion properties, which permit seals
with ceramic coated materials as shown above.

Manufactured to the same high standards that have
made Driver-Huarris the leader in special purpose al-
loys for more than 10 vears. these alloys are availahle
as rod, wire, strip, sheet foil —and in special shapes.
Thev enable vou to meel your specific sealing needs
from a single source — so why net consult us today.

A .

Dvrzver-Harris Compzmy

HARRISON,

NEW JERSEY

Detroit, Cleveland, Los Angeles, San Francisco

in Canoda: The B. GREENING WIRE COMPANY, Ltd,, Hamilton, Ontario.

Want more information? Usc post card on last page.
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MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD

69



THEY'RE MADE OF B

When you discard a tin ¢an, you moy not
think you're throwing awcy a precision
device, but you are. All parts of a can
must be accurately formed to within one
ten-thousandth inch, otherwise leakage
ond spoilage will result.

The flat and bevel gibs shown here are
used on a bodymaker producing 12 and
6 oz. spray cans. Twenty-six dies, each
guided by similar Berylco gibs, turn out
100 can badies per minute. Tolerances are
so critical that gib wear of less than .C01""
can cause trouble. Production stoppages
pile up headaches, and thousands of
cans can be ruined through corrosion.

Gibs machined from Berylco #25 bar

e BERYLLIUM

stock have now been employed for the
"SPRA-TAINER" bodymaker twice as long
as any previously used material, and
there have been no shutdowns. The
superior wear resistance of Berylco is
due not so much to its heai-treatable
feature—work-hardening alone is suffi-
cient—as to its dense, less pcrous struc-
ture, which reduces friction ond makes
lubrication less critical.*

Wear resistance is only one of the many
desirable engineering qualities of Berylco
beryllium copper. Its unique combination
of such properties as strength, conductiv-
ity, elasticity and fatigue resistance has
enakbled designers to convert difficult or

*Data supplied by Crown Can Co.(Div. C. C. & 8. To.}, Phila., Pa.

ERYLB“ BERYLLIUM COPPER

“impossible” jobs into standard produc-
tion items.

As the world’s largest producers, we will
be glad to help you include beryllium
copper in your plans for the future. For
sample material or engineering assistance,
call or write any of the offices below.

VALUABLE ENGINEERING INFORMATION
on Berylco beryllium copper is con-
tained in o series of technical bulle-
tins, published monthly.” To receive
your copy regularly, write on your
business lefterhead.

TOMORROW'S PRODUCTS ARE PLANNED
TODAY—WITH BERYLCO BERYLLIUM COPPER

CORPORATION

DEPT. 3H, Reading 21, PENMSYLVANIA

New Yark « Springfield, Mass. « Rochester, N. Y. « Philadelphia « Cieveland « Dayton « Detroif « Chicago « Minneapolis « Seattle » San Francisco « Los Angeles

70

Want amre information? Use post card on last page.

WWW.americanradiohistorv.com

Representctives in principal world-trade centers
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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-
ues ranging from 10 mmf to.02 mid.

ERIE componeats are stocked by leading electronic distributors everywhere.

thSnriversa,

bersary
é‘? ERIE RESISTOR CORPORATION . . . ELECTRONICS DIVISION

=L Main Offices: ERIE, PA.

Detroit, Mich. * Cincinnati, Ohio * Los Angeles, Calif.
Factories: ERIE, PA. + LONDON, ENGLAND + TORONTO, CANADA

Sales Offices: Cliffside, N. ). » Philadelphia, Pa. « Buffalo, N. Y. « Chicago, Ill.

\J
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Speer makes it easy for you
to choose the right Carbon resistor!

s i

Speer fixed carbon resistors are made and
color-coded in compliance with RTMA and
Jan-R-11 standards. This helps your employees
to avoid crrors—to use the right resistor for the

circuit every time. 4. Uniformly thick protective covering over the

entire length, which eliminates low-voltage
breakdown between resistive element and
adjaeent conductor — makes for minimum
change in resistance when subjected to ad-
verse humidity conditions.

Speer resistors are made better — are the right
resistors for cvery circuit. By using very high
pressure to create an inseparable bond between
the protective phenolic shell and the carbon
core, Speer gives its resistors these important
advantages: All shipments of Speer resistors are given nu-
merous tests for resistance rating, and are
backed by a minimum resistance change when
exposed to an accelerated ten-day humidity test.
Speer manufactures a complete line of %, 1 and

1. More efficient heat transfer.

2. Greater ability to sustain overloads for long
periods of time.

3. Uniform diameter resistive clement for the
entire length of the resistor, which eliminates
weak points and potential burn-outs.

2 watt resistors in all standard values from 10
ohms to 20 megohms. Nonstandard values are
available for special applications.

SPEER RESISTOR DIVISION

SPEER CARBON COMPANY

St. Marys, Pennsylvania

Write today for
your free copy of Speer
Resistor's new

complete catalog b N
| RESISTOR |

74 Want more information? Usc post card on last page.
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Want to punch something ?

THEN LOOK at these parts . . . all punched from Taylor Vulcanized
Fibre or Laminated Plastics. They are typical of the wide variety
of shapes and sizes that can be economically produced to close
tolerances.

When you use Taylor Vulcanized Fibre and Laminates for your
punched parts, you have a wide range of physical, electrical and
mechanical properties to choose from. Vulcanized fibre can be fur-
nished in sheets, rolls and rods...laminated plastics in sheets,
tubes and rods. A variety of colors and finishes is available.

For switch insulation, brush holders, arc barriers, refrigerator latch
gaskets, shielding, relay covers, armature slot insulation, luggage
reinforeing strips, and washers. . . just to name a few applications
... be sure and investigate the advantages of Taylor materials for
making punched parts.

A Taylor Engineer will be glad to help you pick the grade of Vul-
canized Fibre or Phenol, Melamine or Silicone Laminated Plastics
that are best suited to your particular requirements.

Taylor Fibre Co., Norristown, Pennsylvania—La Verne, California.

TAYLOR

Laminated Plastics
Vulcanized Fibre

ELECTRONICS — August, 1953 Want more information? Use post card on last page. 75



IF YOUR PROBLEM CONCERNS
ELECTRICAL INSULATING

MATERIALS... ere’s Your Solution.,,

Helping manufacturers in the selection and application of all types
A COMPLETE LINE OF ALL of electrical insulating materials for many years has given your IWI
THESE PRODUCTS IS IN STOCK Representative a store of practical experience that would be difficult
—_READY FOR SHIPMENT to match in the .mdu.stry. Also at his commandf an_d your's, are the
research and engineering departments of the leading insulation manu-

Varnished Cambric Products facturers which IWI represents. All of this ‘““know-how’’ is at your
{,’;Sr‘r’"l:‘tzgg 'F;igfr: disposal —to help you choose exactly the right product for the job,
Saturated Sleeviﬁg no matter how special. Your inquiries are solicited —any time,
Insulating Varnish without obligation.
Vuicanized Fibre

Fibre Wodges IF IT'S ELECTRICAL INSULATION

Wood Wedges YOU CAN GET IT FAST FROM IWI

Built-up Mica Prpducts

Asbestos Insulation IMMEDIATE SERVICE from a warehouse near you. Get your small
Woven Glass Insulation . .

Pressure Sensitive Tape production lots and seldom-used items from IWI.

Cotton Tape
Cotton Sleeving TOP QUALITY PRODUCTS oniy are sold by IWI— nationally advers
?og)mutators Built To Specifications tised and used by leading electrical manufacturers everywhere.

efion

Sions Ineutations Youn Moot Complete and Dependalble Seunce

A NATIONAL NETWORK OF WAREHOUSES SERVING ELECTRICAL MANUFACTURERS
INSULATION AND WIRES INCORPORATED

3435 Chouteau Avenue ¢ St Louis 3, Missouri

Wnite For The réddrnecs Of The Warelouse Hearest Yoar Plant

76 Want more information? Use post card on last page. August, 1953 — ELECTRONICS



ELECTRONICS — August, 1953

Hiperthin Cores. ..
newest approach to electronic circuit designs

New circuit designs, often making it possible
to replace tubes in amplifiers, computers,
modulators and similar electronic equipment,
are being develaped through the use of
Westinghouse Hiperthin Cores.

An entirely new, thin magnetic material,
capable of retaining its desirable qualities even
when rolled as thin as 1§ mil, is the reason.

Compounded of grain-oriented silicon or
nickel-iron alloys, it combines the fast response,
high permeability and low coercive force
needed in vhf circuits. Non-deteriorating, it
eliminates the periodic replacement problem
encountered with tubes, assuring sustained and
accurate performance.

Westinghouse engineers devised new produc-
tion methods. The illustration above shows a
core being subjected to an electronically
controlled spot weld, after being wound. New
techniques have also been developed for effec-
tively insulating the turns, and for annealing
the metal on a ceramic form as a unit tc insure
permanent stability.

All your corerequirements . .. whether they’re
for electrical or special electronic applications
...can be met best by engineers who know and
understand your problems. For further infor-
mation write for reprint No. 4866, Progress
in Core Material for Small Transformers.
Westinghouse Electric Corporation, P. O. Box

To manufacture the new core economically, 868, Pittsburgh 30, Pennsylvania. J-70676
*Trade Mack
2
you caN 8 SURE...(F its  ory,
. o
L4

GStlng OUusC o’
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Vi -
PERFECT
Whding

FREQUENCY
STANDARD

The Type 2003 contains, in
addition to the tuning fork,
all circuit components which
are selected or critical.—The
tube and remaining compo-
nents — three resistors and two
.01 capacitors — are external
and can be laid out and inte-
grated with your equipment.

TUNING FORK STANDARD, hermetically sealed.

SIZE — 4%, inches long. 1%2 inches diameter.

SIMPLE EXTERNAL CIRCUIT, 1 tube, 3 resistors,
2 capacitors.

TUBE — Choice of 12AT7, 6201, 5751, 6BF7,
6BG7 or 6021.

POWER REQUIRED, 7510 300 Vat 1 to 5
m.a. — 6.3 V at 300 or 350 m.a.
AVAILABLE — in 400 or 500 cycles
ACCURACY guaranteed to .002%,,

157 to 35° C.

Write for descriptive literature,
specifying Type 2003.

Also
TYPE
2007

(42" x 1145")

COMPLETELY SELF-CONTAINED
INCLUDING VACUUM TUBE

American Time Products, Inc.

580 Fifth Avenue New York 36,N.Y.

OPERATING UNDER PATENTS OF THE WESTERN ELECTRIC COMPANY

Manufacturer of high precision
frequency and timing instruments
controlled by tuning fork oscillators.
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SYNCHRONIZING GENERATOR
Model PT-101

MONOSCOPE SIGNAL SOURCE
Model P1-102

PORTABLE TELEVISION
WAVE FORM MONITOR
Model TO-1

STUD/O PICTURE MONITOR
Model M-105

REGULATED POWER UNITS

We Manvfacturs o Complete Line—Write for Cataleg

POLARAD ELECTRONICS CORP.

100 Metropolitan Avenue, Brooklyan 11, N. Y.

Export Dept. 13 E. 40th St., New York, K. V.
Sales Rep Albequerqes ¢ Baston ¢ Bridgeport ¢ Chicugo © Cevelend
Doytoa ¢ Konsas(ity » LosAngeles © New York ¢ Seottie ¢ Onawa, (emeds

Look To Polarad For. ..

Monoscope Signal Source and Synchron-
izing Generator are used for the gen-
eration of composite Video Signals
(test pattern) for testing of Video
Systems.

Features:
PT-101

Standard RYMA signals for driving
camera

Built in 3’ oscilloscope for monitoring
output signals and for general
maintenance

Simple adjustment controls for an
output pulses on front panel
PT-102

Standard RTMA composite Video Sig-
nals—3 outputs 2 volts across 75
ohms.

Overall resolution 500 lines

Linear high definition test pattern for
laboratory and industrial use

Self contained regulated and high voit-
age supply

Features:
Special Sync separator for TV signals
5" cathode ray tube
Signal calibration accuracy 2%

Large horizontal expansion amplifica-
tion—24 tube diameters

Freyuency response 4 mc = 3 db, 60 cps
sq. wave less than 2% tilt

Portable instrument that may be rack
mounted
Uses:
General purpose oscifloscope, especially
designed for Video Wave form anal-
ysis

Features:

Monochrome and/or color signals per
FCC and NTSC standards

Resolution, 450 lines or better
12" Kinescope

Portable instrument that may be rack

mounted
Horizontal and vertical linearity excel-
lent
Uses:
High Fidelity Picture Monitor-Studio or
Laboratory
Use with storage and traveling wave
tubes
Model: Output voltage Output current
PT-110 400-450 Vs 250-300 Ma
PT-111 250-300 V. 100-400 Ma
PT-111D 250-300 V. 100-400 Ma
PT-112 250-300 V. 150-800 Ma
Features:

Electronically regulated power supplies
Ripple less than 30 mv. p=2ak to peak

Rack mounting—dishpan construction—
all parts readily accessible

Centering current for T.V. application



VOLTAGE REGULATED
POWER SUPPLIES

For Industrial and Research Use

REGU-

CURRENT | LATION | RIPPLE

0-200 Ma. | 0.5% | 20 Mv.

020 Ma. | 0.1% | 10 Mv.

0-500 Ma. | 0.5% | 20 Mv.

0-500 Ma. | 0.5% | 20 Mv.

0-50 Ma. 0.1%, | 10 Mv.

0-3 Amp. 0.5% | 10 Mv.

Kepco

0-2.25 Amp.| 0.5% | 10 Mv.

DC POWER
SUPPLY

0-1.5Amp. | 0.5% | 10 Mv.

Voltage Regulated

0-750 Ma. | 0.5% | 10 Mv.

Power Supplies are

0-300 Ma.
0-5 Ma.

S Mv.

0.5%,
% 5Mv.

conservatively

0-300 Ma. | 0.5% | 5Mv.

rated. The regulation

S Mv.
5 Mv.

0-200 Ma.
0-200 Mo.

0.5%
0.5%

specified for each unit

0-200 Ma.
0-5 Ma.

5 Mv.

0.5%
* 5 Mv.

is available under all line #1

200-500
#2  200-500

0-200 Ma.
0-200 Ma.

S Mv.
5 Mv.

0.5%
0.5%

and load conditions

= 200-500

0-200 Mo. | 0.5% | 5Mv.

SPECIFICATIONS

REGULATION:

As shown in

table for both line

fluctuations from 105-

125 volts and load varia-

tion from minimum to maxi-
mum current.

*Rugulation Bias Supplies: 10 milli-

within the range of

0-150 Ma.
0-5 Ma.

5 Mv.

05%
N S Mv.

the instrument.

0-150 Ma. | 0.5% | 5 Mv.

0-150 M. | 0.019%| 1 Mv.

0-3 Amp. 0.5% | 10 Mv.

Write for complete

0-2.25 Amp.| 0.5% | 10 Mv.

specifications.

0-1.5Amp. | 0.5% | 10 Mv.

0-750 Ma. | 0.5% | 10 Mv.

0-150 Ma.
0-5 Ma.

5Mv.

0.59%
* 5 Mv.

volts for line 105-125 volts. 14,%
for load at 150 volts.
FAIl AC Voltages are unregulated.

All units are métered except
Models 131, 315 and 3100.

All units are designed for
relay rack mounting
or bench use.

0-150 Ma.
0-5 Ma.

5 Mv.

0.5%
* 5Mv.

0-50 Ma. | 0.5% | SMv.

0-30 Amp. | 0.5% | 0.1%

0-10 Amp. | 0.59% | 10 Mv.

WORKMANSHIP

Workmanship is of a quality with the highest exist-
ing production standards and best instrument elec-
tronic practices consistent with the intended use of
the item as a continvous duty voltage reguloted
power supply. Qil filled paper condensers and re-
sistor-board construction ore included in the design.

80

0-100 Ma. | SMv. | 1Mv.

R

MANUFACTURERS OF ELECTRONIC EQUIPMENT « RESEARCH « DEVELOPMENT

KERCO

LABORATORIES

131-38 SANFORD AVENUE

Want more Information? Use post card on last page.
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Waldes Truarc Ring Saves*2.84 Per Unit,
Cuts Labor-Time and Materials in Hydraulic Packing Unit

'l\\\\\‘\\\

OLD STYLE stuffing box required ckilled worker to install packing NEW Monopak Cartridge is smaller, lighter, streamlined and in-
rings one at a time, then adjust packing glands by trial and error.  stalled with one Truarc Retaining Ring. Disassembly and reas-
Disassembly was equally difficult, time-consuming and costly. sembly with new cartridge takes unskilled worker just 1 minute.

Hydraulic Accessories Company of Waldes Truarc Retaining Rings

Van Dyke, Michigan, uses a single | NEW DESIGN USING WALDES TRUARC RING are precision-engineered ... quick

Waldes Truarc Inverted Ring (in- PERMITTED THESE SAVINGS PER UNIT and easy to assemble and dis-

ternal series 5008) to hold Mono- MACHINE TIME SAVED : assemble. Always circular to give
Chucking, facing and boring . . . $ .72

pak Cartridge in cylinder head. a never-failing grip. They can be

Newdesign eliminates costly ma- g::::::z 2:: Lc;z::?bi:::; — ;: {  used over and over again. There’s
chining and saves2Vs lIbs.of mate- |  Asuembling, adjusting, testing . . . .90 a Waldes Truarc Ring to answer
rial. Re-design with Waldes Truarc MATERIAL SAVED: every fastening problem.
Retaining Ring reduces stuffing | 1%4lbs.castiren . . . . . . . .30 Find out what Waldes Truarc
box diameter from 312" to 27%", %lb.bronze . . . . . . . . .23 | Retaining Rings can do for you.
and reduces length from 57" to | 2::::’ & WE - =R b oE 'Zg | Send your blueprints to Waldes

Truarc engineers for individual at-
tention, without obligation.

4%”. Allows savings in assembly, |

adjusting and testing. Tonas2°s% B

For precision internal grooving and undercutting .. . Waldes Truarc Grooving Tool.

Waldes Kohinoor, Inc., 47-16 Austel Place, L.1.C. 1, N Y.

WALDES [ :::::g'send me the new Waldes Truarc Retaining Ring

SEND FOR NEW CATALOG | T

\,
‘5’3 {Please print)
Name.......... - e—— e —
==
U Company.. = — o —

REG. U. 5. PAT. OFF.

RETAINING RINGS

WALDES KOHINOOR, INC., LONG ISLAND CITY I, NEW YORR

WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWIKG
U. S PATERTS: 2.302,947. 2382.948: 2.416.852; 2.420.921: 2.428.341: 2.439.78%: 2,441,845 2.433.163
2.483.380. 2. 483.383; 2 487.802: 2,487,803 2,491,306 2.509.081 AKO OTHER PATEKTS PERDIRG

Business Address.. e meeng - ey

City Zone State

i
|
|
i
|
|
|
Title........ = S, Y -
|
|
|
i
|
|
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For every Electrical need

% General

ELECTRICAL

PN S

GENERAL INDUSTRY MERS. ELECTRICAL APPARATUS

llllll

i

MUNICIPAL RAILROADS SHIPBUILDING - SHIPYARDS

e € 0 & ¢ O B A T 3§ O n
nERAL (“’fﬁ;b N A
W 75 “More Power /o You",
‘Zl\\ /& /52‘7 ‘\"
%J,y;("" Executive Offices: 420 Lexington Avenue, New York 17, N. Y.
‘I)/ Sales Offices in Principal Cities of the United States
82 Want more information? Use post card on last page. August, 1953 — ELECTRONICS
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able L/RST
WIRE . CABLE

Copper, bronze and aluminum conductors
in thousands of different sizes and types of
product. Constructions and insulations

of every modern variety.

This is General Cable, a prime source of
supply for everyone who generates electricity,
distributes electricity or utilizes electricity.

Whatever your electrical wire and cable /

need, whenever you nee.d it—say “General ONE Source of
Cable” to your purchasing agent, your
distributor—or call on the nearest
General Cable office.

/ Complete Supply

ONE Completeness
of Service

ONE Standard of Quality

For Quicker Service Anywhere in the United States...General Cable maintains

22 Sales Offices

14 Resident Sales Representative Locations
Over 600 Distributor Sales Locations

6 Regional Stock Distribution Points

6 Manufacturing Plants and Stocks

ELECTRONICS — August, 1953 Want more information? Use post card on last page. 83
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voLIS DC

MICROACMPERES
D

wESTON

WESTON

PANEL INSTRUMENTS...

coulward evidence

of the high quality

Luilt within

jine electronic equipment

0 9
“’ g ,’\/
g
. sapt
| i
Available in all types, sizes 4

and ranges for all electronic
and electrical applications.
Send for the Panel Instru-
ment bulletin.

WESTON ELECTRICAL INSTRUMENT CORPORATION, 614 Frelinghuysen Avenue, Newark 5, N, J,

—

Want morc information? Use post card on last page.
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are Adlake Mercury Relays

saving money for American Industry?

Today, ADLAKE Relays are increasing efficiency and
assuring dependable operation in timing and control
circuits in many of the most exacting installations in
industry! They are saving money by doing—year in
and year out—the jobs that conventional relays can
do in an uncertain manner at best!

For instance, ADLAKE Relays have proved their ability
to stand up under the most adverse conditions of tem-
perature and moisture. Their time delay characteristics
are fixed and non-adjustable . . . normal line voltage
fluctuations or ambient temperatures from —38.8° to
200° F. have no material effect on these characteristics.

Yes, in chick incubators or diesel locomotives ... wher-
ever sensitivity and dependability are required . . .
ADLAKE Relays can be counted on. Send for complete
Relay catalog today . . . The Adams & Westlake Com-
pany, 1171 N. Michigan, Elkhart, Indiana. In Canada,
write Powerlite Devices, Ltd., of Toronto.

EVERY ADLAKE RELAY IS TESTED—
AND GUARANTEED—TO MEET SPECIFICATIONS!

e0000000s0e
XX EEN N NN R

000000030000 00000000000000000 0000000000

TAGTS siconp

com
NORMALLY gpgias

Type 1040-44 ADLAKE Relcy ... available with time delay
or load features and either normally open or normally closed

g e pdams & Westlake <o

$r

Established 1857 ¢ ELKHART, INDIANA ¢ New York » Chicago

Manufacturers of ADLAKE Hermetically Sealed Mercury Relays

Waoant more information? Use post card on last page.
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It doesn’t put out quite 50,000 watts and it's only the
seventh cousin, twice removed, of an electronic
brain. But every one of its precision-made parts ful-
flls a vital function in military or civilian electronic
apparatus of one type or another.

As the Conglomerator clearly demonstrates, too,
Ucinite 1s equipped to manufacture, assemble and
wire to your specifications a wide variety of connec-

tors, sockets, mountings and other electrical parts for

The

UCINITE CO.

Newtonville 60, Mass.
- Division of United-Carr Fastener Corp.

Want more information? Use post card on last page,

Ever See Our 50,000 Watt Conglomerator?

use in electronic apparatus of all types.

With our own molding facilities for thermoplastic
materials as well as volume production equipment for
metal stamping and fabricating, Ucinite is readv to
supply any need for metal or metal-and-plastics
assemblies.

The specialized abilities and experience of the Com-
pany’s own staff of design engineers are available for

work on special problems.

Specialists in

WWW._americanradiohistorv.com

ELECTRICAL ASSEMBLIES,

RADIO AND AUTOMOTIVE
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HAVE YOUR FASTENING METHODS

zce

' g

It’s a long way from crystal and cat whisker to UHF and TV
. . . and design changes never stop. That's why it pays to have your
fastening methods checked by trained specialists . . . constantly.

United-Carr offers you % Complete engineering and
design service % Complete facilities for volume production
of specialized fasteners and allied devices. % Wide experi-
ence with the top manufacturers of electronic equipment,
automobiles, aircraft, appliances, furniture. % The varied
technical knowledge of all our divisions and subsidiary
companies combined . . . to help you cut costs, speed assembly,
improve product performance.

Call your nearest United-Carr field engineer before your new
product designs crystallize. It is in this all-
important planning stage that you can make
the most effective use of our special services.

)
O { I

UNITED-CARR

ASTENERS
UNITED-CARR FASTENER CORP., CAMBRIDGE 42, MASS.

TAILOR-MADE IN VOLUME QUANTITIES
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Electrical

Insulation
Headquarters

L

mitichell=-rand

place the responsibility
for your
electrical insulation

MIRAGLAS VARNISHED
TAPES, CLOTHS AND
SLEEVINGS + MIRAGLAS
TAPES, BRAIDED SLEEVINGS
AND TYING CORDS »
MIRAGLAS SILICONE
TREATED CLOTHS, TAPES
AND TUBINGS « MICA TAPES,
CLOTHS AND MICA-
FIBERGLAS COMBINATIONS »
FIBRE, PHENOL FIBRE AND
MIRALITE POLYESTER
RESIN SHEET INSULATING
PAPERS—-DUROQ, FISH,
PRESSBOARD, ETC. -
VARNISHED CAMBRIC TAPES,
CLOTH AND SLOT
INSULATIONS - COTTON
TAPES AND SLEEVINGS -
TWINES AND TIE TAPES
ASBESTOS TAPES, SLEEVINGS
AND CLOTH, TRANSITE AND
ASBESTOS EBONY -
ARMATURE WEDGES AND
BANDING WIRE » VARNISHED
TUBINGS, HYGRADE,
MIRAGLAS, HYGRADE VF,
MIRAGLAS SILICONE -
THERMOFLEX AND FLEXITE
EXTRUDED PLASTIC TUBING -
PERMACEL MASKING

TAPES AND ELECTRICAL
TAPES + BI-SEAL, BI-PRENE;
FRICTION TAPES AND
RUBBER SPLICE
COMPOUNDS—
TRANSFORMER, CABLE
FILLING, POTHEAD, ETC. »
INSULATING VARNISHES OF
ALL TYPES.

51 MURRAY ST. ¢ COrtiandt 7-9264 « NEW YORK 7, N.Y.

Want more information? Use post card on last page.
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falling...
or rising?

A few false prophets have caid that tape

recording will replace ciscs entirely.

But don’t be deceived by such assumptions.

Sales figures prove that the use of PRESTO discs has shown a
steady increase during the past year. They prove something
else, too . . . that more broadcasters, recording

ccmpanies, and schools prefer PREsTO to any other disc.

The reason is plain . . . PrESTO discs are ranufactured
from superior aluminum and finer lacquer . . .
produced in the world’s most modern disc plant

. . and inspected and selected for quality.

Yes, the use of PREsTO discs is going up
not down . . . and PREsTO “Green Label” brand
are flying highest of all.

@ﬁ@ RECORDING CORPORATION

PARAMUS, NEW JERSEY
EXPORT DIVISION: 25 Warren Street, New York 7, N. Y.
CANADIAN DIVISION: Waiter P, Downs, Ltd., Dominion .Squure 3ldg.,.Montreal

LAINT'S LARGES WEWRLUFAZTURER OF PRECISION RECORDING EQUIPMENT AND DISCS




S(:INFLEX ASSURES

YOU PEAK PROTECTION

Ttee Fenest
ELECTRICAL
CONNECTOR

MONEY CAN

AGAINST CIRCUIT FAILURE

When operating conditions demand an
electrical connector that will stand up
under the most rugged requirements,
always choose Bendix Scinflex Electrical
Connectors. The insert material, an ex-
clusive Bendix development, is one of
our contributions to the electrical con-
nector industry. The dielectric strength
remains well above requirements within
the temperature range of —67°F to
+275°F. It makes possible a design in-
creasing resistance to flashover and
creepage. It withstands maximum con-
ditions of current and voltage without
breakdown. But that is only part of the
story. It’s also the reason why they are
vibration-proof and moisture-proof. So,
naturally, it pays to specify Bendix
Scinflex Connectors and get this extra
protection. Our sales department will
be glad to furnish complete information
on request.

e Moisture-Proof ¢ Radio Quiet e Single Piece Inserts o
Vibration-Proof e Light Weight ¢ High Insulation Resistance
e High Resistance to Fuels and Oils » Fungus Resistant e
Easy Assembly and Disassembly e Fewer Parts than
any other Connector ¢ No additional solder required.

BENDIX
SCINFLEX

ELECTRICAL
CONNECTORS

SCINTILLA MAGNETO DIVISION of

SIDNEY, NEW YORK

AVIATION CORPORATION
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y,

FACTORY BRANCH OFFICES: 118 E. Providencia Ave., Burbank, Calif. ® Stephenson
Bidg., 6560 Cass Ave., Detroit 2, Michigan ® Brouwer Bidg., 176 W. Wisconsin
Avenve, Milwaukee, Wisconsin ® 582 Market Sireet, San Francisco 4, California

e — — — ———— . ——— i — —— ———————— o o . T S e S— S T— —— — — —— ——— St S o (St S S — e e o . e e . e et et . . S . et e e S S S S S
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SEE —low cost, custom-built sheet metal cabinets,

chassis, housings and enclosures that convinced
leading West Coast electronics manufacturers
to choose Karp.

SEE —enclosures that were produced without a cent

of new tooling.

SEE —intricate heliarc welding of aluminum sheet to

aluminum casting.

SEE —simple design revisions on enclosures that cut
costs up to 60%.

SEE —how Karp enclosures cut your assembly-line
costs to the bone.

VISIT KA RI Booths 1006-1007, Civic Auditorium, San Francisco, August 19-21

KARP METAL PRODUCTS CO.

=3 o . ;
‘v Division of H & B American Machine Company
f‘&&‘ul‘g\ 215 63RD STREET, BROOKLYN 20, N.Y.

FACILITIES 7
FOR ENGINEERED SHEET METAL FABRICATIONS: in aluminum or steel
long run or short + spot, arc, gas or heliarc welding ¢ any type finish,
?‘f F ® Modern plant—3 city blocks long @ U.S. Air Force Certified Welding Facilities :
MOST COMPLETE ® Thousands of dies available ® Air-conditioned spray room...complete
FACILITIES FOR ® Most modern of sheet metal baking facilities :
- V] 3 fabricating equipment ® Complete sub-assembly facilities 1
= — SEUSG.
ELECTRONICS — August, 1953 Want more information? Use post card on last page. 9]
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MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND. —IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL

New low-cost Bead Belt — a sprocket drive for TV tuners, machines, etc. Timing and movement
accurately controlled because slippage and backlash are avoided. Courtesy The Bead Chain Manu-

facturing Co.,

Bridgeport, Conn.

Uses of Multi-Swaging Products
Challenge Imagination

Do you know that multi-swage prod-
ucts are among the most familiar items
of everyday use? Examples are bead
chain of a thousand uses; radio tube
pins, terminals, jacks, contact pins and
friction fasteners for electronic, elec-
trical, and mechanical devices; stop
pins, dowel pins, rest pins for appli-
ances and novelties; spacers; shaft bear-
ings for toys and other light duty appli-
cations.

Just how and where multi-swage
products can be used advantageously

)
)
©® /,

Multi-swage products — hollow tubular parts with
tightly swaged seams — are widely used for con-
tact pins, terminals, jacks, and sleeves. Friction
fasteners made by this process retain their spring
properties remarkably well. Courtesy The Bead
Chain Manufacturing Co., Bridgeport, Conn.
for new applications in modern design
is up to the imagination of designers

and engineers.

Efficient and Economical

The multi-swage products illustrated
are made by The Bead Chain Manu-
facturing Company, Bridgeport, Conn.
They are mainly produced from
annealed narrow width strip brass
(70-30) of uniformly close tolerances
for composition, temper, gauge and
flatness. Strip is fed into an extremely

92

ingenious but very complicated high-
speed automatic machine. It operates
similar in principle to the eyelet ma-
chine except that some of the stages
are designed for multiple swaging. This
operation causes the metal to flow into
the proper form of the product design
and results in an article which is ex-
tremely work hardened with accom-
panying great strength and stiffness.

Multi-swage products are hollow and
have a longitudinal seam which re-
mains tightly closed because of the
stresses imparted from the swaging
operation. When forced apart by a
tapered pin, a strong spring pressure is
developed. When the pin is removed,
the seam closes tightly even after the
above operation is repeated thousands
of times. Sizes range up to a maximum
of V4" diameter and 12" long.

Because of the minimum waste in-
volved, and high speed of manufacture,
the multi-swage method is more eco-
nomical than other methods of manu-
facture for producing small tubular
parts in large volume. Other advan-
tages are dimensional accuracy and a
variety of shapes. Fitting up charges
for tooling, etc., for new items are sur-
prisingly modest.

The New Bead Belt

Outstanding features of bead chains
are nonkinking, low friction, and un-
usually great strength in proportion to
its weight, especially in the small sizes.
Tensile strength ranges from 15 pounds

Want more information? Use post card on fast page.

to 200 pounds depending upon size and
metal used.

A new development in the accurate
spacing of the beads and an ingenious
method of closing the ends has led
to the manufacture of a belt drive from
bead chain. Specially designed sprock-
ets fit the individual beads and elimi-
nate slippage and backlash. Timing
and movement of various parts are
accurately controlled.

It is being applied in TV tuners,
eliminating costly gearing mechanisms.
Other applications are for timing de-
vices, recorders, air conditioners, etc.

Many Alloys Used

Aside from brass, other alloys are
used. Nickel Silver (copper 659%,
nickel 189, zinc remainder) is excel-
lent as a white base for silver plated
goods or for higher strength.

For decorative jewelry, Red Brass
(859% copper, 159% :zinc), and Com-
mercial Bronze (909, topper, 109%
zinc) are used because of their rich,
golden colors.

For high strength and resistance to
corrosion and wear, Silicon Bronze 609
(98% copper and 29% silicon) and
Phosphor Bronze 35 (959% copper, 5%
tin and 0.159%, phosphorus) are recom-
mended.

Bridgeport Brass Company is
always glad to work with customers
who have special metal requirements,
as exemplified by multi-swage process
which calls for careful control of uni-
formity and accuracy in gauge and
temper. Fabricators desiring to im-
prove their products through the selec-
tion of superior alloys, or who wish to
reduce operating costs and spoilage by
using metal designed for their particu-
lar requirements, should contact the
nearest Bridgeport district office.

./
Multi-swage terminals may be assembled by the
following methods: 1. flared: 2. rolled: 3. slitted,
or 4. spun. Courtesy The Bead Chain Manufac-
turing Co., Bridgeport, Conn. (336)
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ﬁq_u Utro-Stakle Misowawe Oseillatyr
MODEL 803

Also Available: LFE Model 802 for
ultra-stable microwave frequencies
in the X-Band

For complete information,
see your LFE engineering
rcpresematlve or write—

LABORATORY for EI.EC'I'IIONICS. INC.

- 75-3 PATTS STREET . BOSTON 14, MASS.

PRECISION ELECTRONIC EQUIPMENT o OSCILLOSCOPES o MAGNETOMETERS o COMPUTERS o SOLID DELAY LINES

ELECTRONICS — August, 1953 Waat more information? Use post card on last page. 93




ELECTROMATIC relief valve depends on
LEONARD RELAY

This relief valve, made by Manning, Maxwell
& Moore, Stratford, Conn., is designed to increase
the efficiency of steam generating systems by
automatically keeping boiler pressures balanced
within cne percent of a predetermined value.

The relays used in the control unit which actu-
ates this relief va_ve must give trouble-free per-
formance with practically no attention. While
they mav be called into action frequently or only
once or twice a year, it is extremely important
that thev function perfectly when needed. Such
trigger-sharp sensitivity after long inoperative
periods _s a very exacting and unusual require-
ment for any relav. Ward Leonard relays handle
this assignment dependably and accurately.

PERFECT PERFORMANCE, even after
months of inoperation, is required
of the electrical control unit. To
meet this very severe and unusual
operating condition, Ward Leonard
110 and 130 relays shown here give
trouble-free performance with little
or no maintenance. The midget 110
relay will open or close circuits up
to ten amperes. The two-pole 130
relay can be economically adapted
to a variety of applications by
varying interchangeable parts in its
assembly.

CONSOL DATED ELECTROMATIC RELIEF
VALVE AZTUATED BY WARD LEONARD RE-
LAYS, keeps boaile - pressures ba’znced within
one pe:-ceat of a predetermined level. This
conserves power, mainta ns unifocm line
pressure and c=creases maintenance of
spring-locded sarsty valves.,

WARD LEONARD
ELECTRIC COMPANY

MOUNT VERNON, NEW YORK.

R «ale- E npavened Conols Since 1592

94 Want more intormation? Use post card on last page. August, 1953 — ELECTRONICS
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WARD LEONARD’S

attention to
every detail

in the
construction of
relay components
gives you
accurate,
dependable
performance

CONTACT PRESSURE OF EVERY RELAY is measured on a gram gauge in Ward
Leonard’s Mount Vernon plant.

Take the Ward Leonard relay coils, for ex-
ample. All magnetic relays have coils, but there
can be a world of difference between them.
Here’s how Ward Leonard insures perfect per-
formance in every relay coil as a routine pro-
duction procedure:

Coils are layer wound using insulated magnet
wire with insulating paper between each layer.
They are vacuum impregnated with heat re-
active varnish. Their ends are sealed with an
end seal compound. Insuvlated tape used for
anchoring provides auxiliary insulation. The
outside wrap provides excellent mechanical pro-
tection. The final finish dip in insulating varnish
provides a virtual hermetic seal for the coil.

RHEOSTATS RESISTORS CHROMASTER

CONTROLS

These features of the relay coil are indicative
of the detailed attention given to every com-
ponent of Ward Leonard relays. And after the
components are assembled, all finished relays
are measured for resistance, close dimensional
tolerances, pick-up, drop-out, dielectric strength
and contact continuity.

Whether you make heavy industrial equip-
ment like the Electromatic Relief Valve, or
highly sensitive electronic apparatus, there’s a
Ward Leonard electrical control that will meet
your needs.

For complete information, write for our
Relay Catalog. Ward Leonard Electric Co., 31
South St., Mount Vernon, New York. 3.15

Word Leonord s cam-
___plete engineeriag text..
- bookz “Handbook  of

:Po_wén Rgsf@’org,” 53.
per copy. =
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A GOOD NAME TO REMEMBER
WHEN YOU NEED DEPENDABLE
comvou:urs...fasfc/-!

Electronic Components Division

Stackpole Carbon Company, St. Marys, Pa.
Also o LINE AND SLIDE SWITCHES « CERAMAG® (ferrite) CORES ¢ IRON
CORES ¢« MOLDED COIL FORMS ¢ GA '"GIMMICK'® CAPACITORS, etc.

9 Want more information? Use post card on fast page, August, 1953 — ELECTRONICS
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A MESSAGE TC AMERICAN

INDUSTRY e®

ONE OF A SERIES

One Sure Way to Get
MORE DEFENSE FOR LESS MONEY

How can we get more national defense for
less money? The best answer yet given to this
question appears in a liitle-noticed section of
the new defense budge:. That answer, with
which this editorial is concerned, is to provide
more equipment with which to step up muni-
tions production in an emergency. Thus we
can eliminate much of the need to stockpile
finished munitions in advance.

The new defense budget provides an appro-
priation of $500 million, to be invested by the
Secretary of Defense in specialized facilities
required to produce munitions on a wartime
scale, but not adapted to profitable operation
by private industry in normal times. Facilities
of this type are known as “stand-by capacity.”

There is no strictly political controversy
over the “stand-by capacity” program. It was
originally suggested by Clay Bedford, Special
Assistant to the Secretary of Defense during
the Truman administration. It has since been
reviewed and endorsed by the Eisenhower
administration. Moreover, it involves little or
no technical controversy. Civilian and military
experts are well agreed that the only alterna-
tive to enormous expenditures for stockpiling

military equipment is to provide enough facili-
ties for producing it quickly in an emergency.

Here is the Key Idea

In his speech of May 19, introducing his de-
fense budget to Congress and the nation, Presi-
dent Eisenhower stressed the value of such
reserve capacity in these terms, “The more
swiftly and smoothly we can mobilize, the less
our dependence upon cosily standing armies
and navies.”

In accord with this idea, the $500 million
requested for the present reserve capacity
program would be invested in tools that re-
quire a long time to produce, and so present
grave complications in an emergency unless
they are ready in advance. Some such tools
would be installed in new plants that are
needed to eliminate potential bottlenecks in
the defense production program. Others would
be ordered to replace that part of the govern-
ment’s present machine-tool inventory which
is made obsolete by changes in the design of
defense products. By completely “tooling up”
with the most modern equipment, the admin-




istration hopes to realize a production poten-
tial many times greater than could be achieved
by spending the same amount of money on
military end-products.

Examples of Savings

In the specialized field of defense produc-
tion, adequate modern capacity is the key to
both economy and speedy delivery in a pinch.
Here are some striking examples from the re-
cent report of the Advisory Committee on Pro-
duction Equipment (Vance Committee) to the
Director of Defense Mobilization:*

—In the case of certain ammunition coms-
ponents, the cost of new capacity can be recov-
ered in only six weeks of full production.

—If $500 million worth of special tools
needed to make aircraft are purchased in ad-
vance, aircraft production during the first two
years of war will be increased about $18 bil-
lion. In other words, it costs 1/36 as much to
acquire the tools in advance as to acquire the
aircraft.

—1In the case of a certain ordnance item, an
expenditure equal to the cost of only 150 units
of the item will provide the capacity to produce
thousands and save three years’ time in meet-
ing mobilization requirements.

Moreover, reserve plants and equipment
can be kept up-to-date at only a small fraction
of the cost required to maintain an up-to-date
reserve of military end-products. The cost of
replacing 5,000 obsolete tanks is at least $1 bil-
lion. The cost of new tools for a tank plant
would be less than 10% of that amount.

*This Committee, headed by Mr. Harold Vance, Presi-
dent of the Studebaker Corporation, included Clay
Bedford, then President of Chase Aircraft, Manly Fleisch-
man, former Defense Production Administrator, and sev=-
eral retired military leaders with wide experience in
procurement.

Savings Will Multiply

On the basis of facts like these, the Vance
Committee recommended that the Defense
Department spend $500 million to $800 million
per year on specialized defense production fa-
cilities in order to provide substantial reserve
capacity as soon as possible. It also recom-
mended that expenditures for military end-
products which get obsolete rapidly be held
to a minimum. The Eisenhower administration
has adopted this approach to the problem of
munitions production in asking that $500 mil-
lion be invested in reserve capacity.

The importance of this approach is much
greater than is indicated by the amount of
money to be spent on new tools, although this
amount will go far toward assuring a healthy
machine tool industry, adequate to meet emer-
gency demands. What is really important is
the great saving that can eventually be made
in the cost of our defense program by a mod-
ern tooling program. If we are to maintain
this program for a long period, and if we are
to pay as we go, we must have a low-cost pro-
gram. No other plan to reduce and control the
cost of a garrison economy can compare with
the new approach suggested in the Vance
Report and now embodied in the new defense
budget.

Congressmen will do well to scrutinize all
military appropriations carefully. They have
a chronic tendency to be too big. But there
should be no penny-pinching on investments
in capital equipment that will pay out in as
short a time as six weeks in a war emergency.
It would be tragic if this opportunity for real
economy were lost in the controversy over
other aspects of the defense program. The tool-
ing program is a key part of the Eisenhower
effort to cut defense costs. It should be
promptly approved.

McGraw-Hill Publishing Company, Inc.




Sciaky giant
PMM5CT-400-60
three phase seam and
roll spot welder

i
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There is nothing small ... orordinary . . about this
giant Sciaxy SEamM WELDER. It has a 54” throat depth for longitudinal seam

welding . . . a 60" throat depth for circilar seam welding . . . and‘ will
deliver a maximum of 150,000 amperes of welding current between’ thé
electrodes.

Engineers of Sciaky Bros., internationally famous pioneers and in-
ventors of electric resistance welding equipment, found CLARE RELAYS a
natural selection for their controls which demand the utmost in precise
operation. Among the requirements were:

% Extremely fast operation . . . Within half a cycle, two selays

— one operating another — have to be energized and operate

their contacts.

* Complete structural uniformity . . . Two relays with co:ds in
series must operate their contacts simultaneously and maintain

this performance consistently.

CLARE
Type C Relay

CLARE
Type J Relay

No, this was no job for ordinary relays. Clare Relays were selected and are
used for important precision controls in all Sciaky control panels

If your product, like the Sciaky welder, is a quality product . . . if you
must have only the highest quality components . . . a consultation with the
engineers of C. P. Clare & Co. can save you time and money. Ezperienced
sales engineers are located in principal cities. Call them direct or write:
C. P. Clare & Co., 4719 West Sunnyside Avenue, Chicagoe 30, Illinois.
In Canada: Canadian Line Materials Ltd., Toronto 13. Cable address:
Clare Relays which perform precise CLARELAY.
functions in control of Sciaky welders
are of plug-in type with dust covers

FIRST IN THE
INDUSTRIAL FIELD
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PAR is just another habit!

When you keep your eye on the ball— and wire have taken us on as their partner.
and keep playing the game for all you're Care to shoot a “Practice round” with
" worth, day after day—you’re pretty sure us some time?
to be a better-than-average performer. THE

That’s the way it goes in the brass mill B RISTOL B RASS

business, too. And here at Bristol we are

c e e CORPORATION
able to score consistent y enough = Ebin Makers of Brass since 1850 in Bristol, Connecticut.
production and service — so that quite a Offices or warehouses in Boston, Chicago, Cleveland, Dayton,
Detroit, Los Angeles, Milwaukee, New York, Philadelphis,
few of the country’s top users of sheet, rod Pittsburgh, Providence, Rochester.

]
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LINDBERG
Dual Filament

Transformers. ..

LINDBERG
Anode Power
Transformers. ..

Lindberg Dual Filament Transformers have becn
developed specifically for industrial clectronic
applications. Each transformer supplies filament
power for fwo rectifier tubes simultancously.
Furnished complete with sockets . . . contained
in onc enclosure . . . conserves spacc . . . simpli-
fics mounting and handling. Available in two
sizes ... 100 VA and 200 VA, 115 volt primary,
dual 5 volt filament supply, each secondary cir-
cuit center tapped at 2.5 volts. These transform-
ers arc available from stock.

Lindberg Anode Power Transformers arc engi-
neered to exacting specifications with particular
attention paid to rugged construction, long life
and ability to take momentary high voltage
stresses and overloads. They are available in
sizes 5 KVA to 100 KVA in both single and
three phasc construction. Long experience in
the design and manufacture of specialized trans-
former equipment cnables us to give proper
attention to your application. Delivery can be

made to meet your requirements.

Lindberg filament and anode power transformers have been used
exclusively in all Lindberg High Frequency Induction Heating Units
and have proven to meet the exacting requirements demanded of

them in this highly specialized field.
We invite your inquiries giving details of your special applications.

LINDBERG TRANSFORMERS

Transformer Division, Lindberg Engineering Company, 2489 West Hubbard Street, Chicago 12, Illinois

Want more information? Use post card on last page.
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Yes, this Veeder-Root Gasoline Pump Com-
puter speaks the languages of 144 countries! A
rugged, accurate mechanism of 800-plusparts, it’s
the modern protection given you by gasoline
pump manufacturers, gasoline refiners and their
service-station outlets ... to make sure you get
full measure in your tank, and the right change
in your pocket (or you can buy in “even money”).
And what’s more, it underscores the fact that
“Veeder-Root Counts Everything on Earth” ...
electrically, mechanically or manually. .. with
standard and special devices of every conceivable
type. Do you have a counting problem, in any of
your defense work or any of your regular produc-
tion? If so, you can count on V-R to help you in
every possible way.

VEEDER-ROOT INCORPORATED

“The Name That Counts’’
HARTFORD 2, CONNECTICUT

Chicago 6, 1ll. * New York 19, N.Y. ¢ Greenville, S.C. A
Montreal 2, Canada * Dundee, Scotland
Offices and Agents in Principal Cities 2

s Eerything on bt \

100 Want more information? Use post card on last page. August, 1953 — ELECTRONICS



Here's the tube that gives w m E a

FREEDOM FROM ARC-OVERS-LOWER HUM!

N Federal s
J F-892-R

with the Federal-developed
DOUBLE HELICAL
FILAMENT

© Does away with bowing

® Greatly increases tube
performance and life

\\

... a definite improvement
in tube design,” says WMCA

Federal's Double Helical Filament—in Federal's F-892-R — has
achieved an outstand ng rz=cord of dependabiiity at WMCA—Amer-
ica’s Leading Indeper dent Station, and First on New York's Dial.

WMCA reports that these tubes “have given us complete freedom
from arc-overs in maintain ng continuously high modulation percent-
ages. Also, in our preof of performance runs we have found that these
tubes have about 2 Valume Units lower hum than tubes with regu-
lar filaments.”

Federal's F-892-R—wound through 360° fcr mechanical stability
and carrying opposing electrical fields which provide improved elec-
trical stab:lity — cefiritzly eliminate bowirg —one of the primary
causes of filament-to-2rid shorts!

Sturdier, longer lasting and more economical, Federal’s double
helical filament tubes a-e the key to a new era of performance qual-
ity and operating dependaoility for 5 and 10 KW transmitters. Write
for full information tcday, address Dept. K-313.

Federal's F-892-R installed in P
Section of WMCA'’s 5000-watt Transmitter

“Federal always has made better tubes”

E
P

| Federal Felephone and Radio Corporation

VACUUM TUBE DIVISION ¢ 100 KINGSLAND ROAD, CLIFTON, N. J.

In Caneda: Federal Electric Manufacturing Company, Ltd.,, Montreal, P. Q.
Export Distiibutors: International Standard Electric Corp., 67 Broad St., N. Y,

ELECTRONICS — August, 1953 Want more intformation? Use post card on last page. 101



IF THE WIRING FAILS

102

Home Appliances. Unilectric serves over 80
leading oppliance manufacturers like Hamilton
Mfg. Co. of Two Rivers, Wisconsin.

Electronic Products. Unilecric Wiring Systems
are standard on many electronic products like this
Square D Co. electronic welder.

Military Products. Unilectric’'s war and defense
production experience includes products like this
radar cable assembly far Wells Gardner Co.,
Chisago.

SO DOES YOUR
PRODUCT’S REPUTATION

FOR DEPENDABLE PRODUCT WIRING USE

THLECTRIL

TRADE -MARK

Wieiws Sysrems

For over 10 years, Unilectric
has been wiring headquarters
for the nation's electrical and

electronic manufacturers.

Investigate This Proven
Cost Saving Service!

ricecrric Wirms Svsrems

MANUFACTURED BY

UNITED MANUFACTURING & SERVICE CO.

409 SOUTH SIXTH STREET
MILWAUKEE 4, WISCONSIN

Want more information? Use post card on lasf page. August, 1953 — ELECTRONICS
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HIGH FIDELITY-HIGH LEVEL
OUTPUT TRANSFORMERS

The Freed “Quality Grade” audio transformers are wide band, high fidelity components featuring as-atic
construction, longitudinal halance, low harmonic distortion, uniform response, high efficiency, and constant
impedance match throughout the audio frequency spectrum. Maximum neutralization of stray fields is
accamplished by use of humbalanced coil structures and multiple alloy shielding. High fidelity is achisved
on every tap of the universal impedance winding without line refiection or transverse coupling.

All Quality Grade Components are thoroughly impregnated in a special non-hygroscopic varnish, and fully
encapsulated in a moisture proof, high melting point compound.

Low Frequency
“Q" Indicator

TUBES TO LINE, TUBES TO VOICE COIL, LINE TG LINE, LINE TQ VOICE con

IMPEDANCE LEVEL MAXIMUM MAX PRI OC D.C. FREQ.
CATALOG APPLICATION OHMS POWER LEVEL RATIO PER SIDE UNBAL. RESPONSE CASE
PRIMARY SECONDARY v.u.* Ma. Ma. C. P. S. NUMBER
QGA 25 PP 2A3, 684, 6L6 5,000 U-500 +42 3.16:1 50 ) +0.5 0B DCV-SBY
300A, 275A to Univ. SPLIT (15 WATTS) 20-30000
500 ohm line
QGA 2€ As above to Univer- 5,000 u-16 +42 17.7:1 50 +0.5 0B DC-5BT
Yoice Coi se0AY__ 0-30000
QGA 27 Push-pull 6V6, 6AQ5. 8,000 U-500 +42 4:1 50 +0.5 0B DC-5BT
! 7C5. 6N7 to Univ. SPLIT 20-30000
500 ohm line -
QGA 2§  As_above to Univ. 8,000 u-16 +42 22.4:1 50 +0.5 DB DC-5BT
No. 10208 Voice Coil SPLIT, 20-30000

QGA 29 P.P. 6F6, 6V6, 6AQS, 10,000 U-500 42 4.47:1 40 +0.5 DB DC-58T
Megulipiwgisr 7CS, 78S, GARS, 6K6, SPLIT i 20-30000
6L6 to Universal
500 ohm line R e e
As above to Univer- 10,000 +42 25:1 +0.5 DB
sal Yoice Coil SPLIT 20-30000
P.P. 807, 1614, 10,000 4455 447:1 +0.5 DB
KT-66, (Wiiliamson SPLIT (36 WATTS) 20-30000
;ronoplifaer) I"o Univ.

ohm line
As above to Univer- 10,000 U-16 4455 25:1 +0.5 DB u'm""MS,E&%NCEs
sal Voice Coil SPLIT 20-30000
P.P. Parallel 2A3, 2,500 U-500 +455 2.24:1 +0.5 DB 2, 4, 8, 12, 16
6A5G, 300A to Univ. SPLIT 20-30000
500 _ohm _line
As above to Univer- 2,500 U-16 +455 12.5:1 +0.5 0B
sal_Voice Coil SPuT 2030000 U’“ﬂ,}“{,ﬁ%""s
P.P. 6L6 or P.P. 3,800  U-500 +47 2.75:1 +0.5 DB
Parallel 6L6 to SPLIT (50 WATTS) 20-30000 50, 125, 200CT,
niv. 500 ohm _line 250, 330, s00CT
i As above to Univer- 3,800  U-16 +47 15.4:1 ) +0.5 0B 125 and 500 ohms
/ sal Voice Coil SPLIT 0-30000 tan be used for
High level multipie  U-500  U-16 142 5.6:1 ! 150 and 600 ohms
jine to Universai 0
voice Coil
High level muitiple

I

SEND FOR COMPLETE CATALOG OF
FREED INSTRUMENTS AND TRANSFORMERS

———
— o

- .w_!_ — ™

Vacwum Tube Voltmeter

No. 1210
Null Detector & No. 1010 lncremen'o! Inductance
Bridge

Vacuum Tube Voltmeter Comparison Bridge




How many research hours in a day?

In addition to a complete line of
instruments for measuring and
controlling temperature, flow, and
dozens of other variables, Honey-
well offers these special ElectroniK
instruments of interest to re-
search men:

Function Plotter: automatically
plots the relation of two inde-
pendent variables.

Two-Pen Recorder: simultane-
ously measures two variables on a
single chart.

Extended Range Indicator: featur-
ing automatic range-changing,
readable to one part in 5000.

Narrow Span Recorder: measures
spans as narrow as 100 micro-
volts, without external pre-ampli-
fier.

Brown Electrometer: measures
currents as low as 10-'* ampere.
High Speed Recorder: features

pen speed of only one second for
full scale travel.

Want more information? Use post card on last page.

TESTING LUBRICANTS for ball bearings, research men at
Sinclair Research Laboratories utilize ElectroniK instruments
to record temperatures of bearings running on a test stand.

o

OBSERVING tests, measuring critical conditions, collecting
data, plotting curves . . . the routine labor of research
takes a lot of time out of each day . . . each week . . .

each month.

You’ll find that ElectroniK instruments can save countless
scientific man-hours by doing all these laborious but
essential jobs for you. They free highly trained scientists for
more important work . . . giving them an opportunity to

use their brainpower most effectively. And these instruments
do the routine work faster, more accurately than

could be done by human hands.

ElectroniK potentiometers are accelerating the pace of
research in academic and industrial laboratories, atomic
energy projects, pilot plants, and test centers throughout
the world. For a discussion of how they can help your
own research programs, call our nearest engineering
representative . . . he is as near as your phone.

MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial
Division, 4428 Wayne Ave., Philadelphia 44, Pa.

REFERENCE DATA: Write for Research Bulletin 15-14," Instruments Accelerate Research’ . . . and for Data Sheets on specific instruments.

Honeywell

BROWN INSTRUMENTS

Fust e Conitrpls
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| SLAN T yous

reqguirements to

INSTRUMENT CORP,
OF AMERICA

for miniature

This Instrument Corporation of America
plant contains the most modern an
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

Our assemblies can be supplied i/
at low cost. Quality is the highest in 1"
the industry. Dimensional accuracy

and other characteristics are f fy
excellent and these units are

highly recommended for

instruments such as synchros, ete.

TYPICAL
SPECIFICATIONS,
Sizes: .035” 10 24~
f 4 Cylindrical or Flat
Cross-sections: .005 1o
060" or more
Finish: Polish to 4
Micro-Inches or Belter

8reakdown: 1000 V or More
Hi-Pot Inter-Circuil

ONE PIECE ELECTRO-PLATED

Ring Hardness: 75 to 90 Brinell
TYPES FOR EXTREME ACCURACY

Rotation Speeds: To Over 12000 RPM
Wherever extreme dimensional
precision, accurate concentricity
and high dielectric qualities are
required, the electro-deposition
method is recoinmended] . . .

the production of which is
licensed under an exclusive

arrangement with the INSTR“MENT
Electro Tee Corporation. &) conponArlou
OF AMERICA

BLACKSBURG =+ VIRGINIA

Surface Protection: Palladium and Rho-
divm or Gold Prevent Tarnish, Minimize Wear

Our engineering staff is at your
service af all times for consultation

UNDER EXCLUSIVE t1CENSE
OF ELECRO TEC CORPORATION

T I

7 .
in g%‘["‘&
coaoqgﬂ'nou
OF AMERICA

A ST A

ELECTRONICS — August, 1953 Want more information? Use post card on last page. 105
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SILECTRON C CORES...BIG or LITTLE
...anyquantlty and any size

For users operating on government schedules, Arnold is now produc-
ing C-Cores wound from v, %, 1, 2, 4 and 12-mil Silectron strip.
The ultra-thin oriented silicon steel strip is rolled to exacting toler-
ances in our own plant on precision cold-reducing equipment of the
most modern type. Winding of cores, processing of butt joints, etc.
are carefully controlled, assuring the lowest possible core losses, and
freedom from short-circuiting of the laminations.

We can offer prompt delivery in production quantities—and size is
no object, from a fraction of an ounce to C-Cores of 200 pounds or more.
Rigid standard tests—and special electrical tests where required—give
you assurance of the highest quality in all gauges. ® Your inquiries
are invited.

RmG CBMPMY

gs éla\*%ojm&cumv mswm "%TEE!. coapoamov«

G

'vs%s @s%

il i i %

aneral p@a&%@w Marerfgo, IHI%QIS A
oK DISTRICT SALES OFFICES .. . Boston: 200 Berkeley St 1

gaigésﬁgéi&m;hﬁ ﬁlvd 4 4
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ATION METER.

v": R
0 ENGINEERNOG CORP.

caremes

Every MOTOR at U. S. Electrical Motors, Inc., is
checked for dynamic¢ balance before being placed
in service. Vibration elimination, important in all
motors, is vital to the satisfactory performance of
vertically mounted motors that drive deep-well
pumps. Their high centers of gravity magnify and
transmit any imbalance through long vertical shafts
to submerged pumps. To prevent damage to motor,
shaft and turbine impellers, every U. S. Verti-
closed motor is pre-checked with Consolidated
instrumentation. Vibration monitoring is a profit-
able practice, paying off in greater customer satis-
faction. If vibration elimination would improve
your process or your product, our long experience
in the field of dynamic measurement can help you.

Consolidated Engineering

CORPORATIO
300 North Sierra Madre Villa, Pasadena 15, California

Sales and Service through CEC INSTRUMENTS, INC.,
a subsidiary with offices in: Pasadena, New York, Chicago,
Washington, D. C., Philadelphia, Dayton.

ELECTRONICS — August, 1953

analytical
instruments

for science
and industry

For smoother operation
and longer life

Vibration Meter ... ...

Pickup, a simple, effective dynamic measuring combina-
tion. Consolidated makes many types of transducers,
amplifiers, bridge balances and recording oscillographs
for use in science and industry. Write for CEC Bulletin
1505B-X10

Want more information? Use post card on last page. 107



ey Components in Hundreds of
pplications...

Arc Welders
Bowling Foul Indicators

Computer Power Supply
Counters

Dictating Muachines
Electric Brakes

Electric Clutches
Electric Razor Device
Electroplating

Elevator Controls

Elevator Motor
Operation

Facsimile Telegraph
Fast Chargers
Fence Chargers

Generator and
Motor Ficlds

Guided Missiles
Guided Target Planes
Gun Fire Control

Neletron

Industrial Truck
Battery Charging

Jet Engine Starters

Low Voltage Lighting
Controls

Magncetic Amplifiers

Magnetic Memory
Devices

Motor Speed Control

Motion Picture
Arc Projectors

Oscilloscopes

Portable Radios
Radio Transmitters
TV Boosters

TV Sets

Therapeutic Machines
U.H.F. Convertors
Voltage Regulators
X-Ray Machines

Our engineering department will be glad to aid

you in the solution of your rectification problems.

Submit your requirements and let us make recom-

mendations . . . without obligation, of course! Sce
our catalog in Sweet’s Product Design file, or write

us for Bulletin No. E-1

Seletron and Germanium Division

RADIO RECEPTOR COMPANY, Inc.

108

Since 1922 in Radio and Electronics

SALES DEPARTMENT: 251 WEST 19TH STREET » NEW YORK 11, N. Y.
FACTORY: 84 NORTH 9TH STREET « BROOKLYN 11, N, Y.

Want more information? Use post card on last page.
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A GRADE FOR EVERY NEED!

Diameters — wall thicknesses and lengths to meet

regular or special adaptations.

IN RADIO AND TELEVISION their use is almost
vniversal. They have high insulation resistance and
low moisture absorption. Their low dielectric loss is

suitable for ultra high frequency applications.

CLEVELITE is produced in seven grades.

GRADE APPLICATION

E Improved post-cure fabrication and
stapling.

EX Special grade far TV yoke sleeves.

EE  Improved general purpase,

EEX Superiar electrical and moisture ab-
sorption properties.

EEE Critical electrical and high voltage
application.

XAX Special grade for government phenofic
specifications,

SLF  Special for very thin wull tubing

having less than .010 wall.

Why Pay More?
For the Best...
Call CLEVELAND!

ELECTRONICS — August, 1953

Al

i

(l

~
s

———

g =

CLEVELITE

LAMINATED PHENOLIC TUBING

is more than ever before—the first choice in the electronic and electrical
b1 industries.

It combines proven performance with low cost and excellent service!

Wherever high dielectric strength, low moisture absorption, mechanical
strength, low loss and good machinability are of prime importance . . .
the combined electrical and physical properties of

CLEVELITE
are essential

° L4 ®
IMMEDIATELY AVAILABLE!'

Tell us your needs.
"Reg. U, S. Pot. Off,

% CLEVELAND CONTAINER 4!

6201 BARBERTON AVE. CLEVELAND 2, OHIO
PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wisc., Ogdensburg, N. Y., Jomesburg, N. J.
ABRASIVE DIVISIAON at Cleveland, Ohio
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario

REPRESENTATIVES

NEW YORK AREA R.T.MURRAY, 604 CENTRAL AVE., EAST ORANGE, N.J
NEW ENGLAND  R. 5. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN.
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO
WEST COAST  IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES

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

TS-148/UP

Sgecifications . .

Attenuation (Spectrum Amplitude): 3 — 70 db uncal.
Frequency range: 8430 Mcs — 9660 Mcs.
Frequency sweep: 10 — 30 ¢ps continuous.
Frequency swing (FM sawtooth) of analyzer r-f oscillator:
40 — 50 Mcs.
Maximum error: =4 Mcs.
Maximum dispersion of spectrum: 1.5 Mcs per inch.
Overall i-f bandwidth at half power point: 50 Kcs.
Sensitivity to CW:
a. Spectrum amplified position: 80 db below 1 W per
inch deflection on oscilloscope screen.
b. Spectrum position: 55 db below 1 W per inch deflection
on oscilloscope screen.
Weight: 86 pounds {complete in armored case with all acces-
sories).

Partial list of satisfied users of the G & M 15-148/UP include:
Bell Aircraft Corp. (Lab.)

California Institute of Technology (Lab.)

Consolidated Vultee Aircraft Corp. (Lab.)

Douglas Aircraft, Inc. (Lab.)

Fairchild Engine & Airplane Corp. (Guided Missiles Div.)
French Naval Base (Toulon)

Gilfillan Bros. (Electronics)

Royal Canadian Air Force (Lab.)

Westinghouse Electric Corp. (Lab.)

We also manufactare . . .

1-96-A VHF Bench Test Equipment. T5-173-C ILS Portable Test Equipment.
|E-17-A SCR-536 Test Equipment. 15-239/UP Wide Band Oscilloscope.
IE-19-A VHF Portable Test Equipment. UPM-1 Radar Test Set.

MB-2 Marker Beacon Test Equipment, Special items to order, such as:

Portable. 1 KW Transmitters and Jamming
15-E6 Slide Back Voltmeter for E-3, Equipment.
E-4, E-5, etc. Firing Systems). 5 KW Transmitters and Jamming

TS-E7 Moving Target Simulator tor E-3, Equipment.
€-4, €-5, etc Firing Systems). Direction Finders.

TS-170-C ILS Portable Test Equipment. Communication Receivers, etc.

“Where Hi-Quality is Fundamental”

G &M EQUIPMENT CO., INC. &=

7309-7327 VARNA AVENUE
NORTH HOLLYWOOD, CALIFORNIA

TELETYPE: N.H.

110 Want more information? Use post card on last page.
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7063 WESTERN UNION ZDV

SHIPPING AND CARRYING CASE
Armored foot locker =
wnh foam rubber ushtom inserted -

WRITE OR WIRE FOR PRICES
AND DELIVERY SCHEDULES

Phonts

POplar 5-4185
STanley 7-1624
STanley 7-2212
STanley 7-1086

CABLE: GMEINC

August, 1953 — ELECTRONICS
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- Corrosion-Resistant
Pygmy Motor Generators

4 felipse-Lioneer

TYPICAL ELECTRICAL CHARACTERISTICS
GENERATOR DATA MOTOR DATA

I
Lirearity — /2 of 1% to 4000 rpm : 18 or 26 volt, 400 cycle, 2-
Output—300 mv/1000 rpm with | phase low inertia motor
18 volt, 400 cycle excitation |
Null—10 mv or less I

For further information, write Department C. == =

| ECLIPSE-PIONEER DIVISION OF...

TETERBORO, N. J.
Export Sales: Bendix International Division
205 East 42nd St., New York 17, N. Y.

MWYW americanradiohistorv.co



TO INDICATE aircraft position with
no ground-to-air communication

now we are working

Combat mission . . . or {<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>