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MINIATURE COMPONENTS
FROM STOCK...

'SUBOUNCER UNITS

FOR HEARING AIDS...VEST POCKET RADIOS...MIDGET DEVICES

UTC Sub-Ouncer unlts fulfill an essential requirement for miniaturized components hav-

ing relatively high efficiency and wide frequency response. Through the use of special

nickel iron core materials and winding methods, these miniature units have per-

formance and dependability characteristics far superior to any other comparable items.
They are ideal for hearing aids, miniature radios, and other types of miniature electronic equipment.
The coils employ automatic layer windings of double Formex wire...in a molded Nylon bobbin. All
insulation is of cellulose acetate. Four inch color coded flexible leads are employed, securely anchored
mechanically. No mounting facilities are provided, since this would preclude maximum flexibility in
location. Units are vacuum impregnated and double (water proof) sealed. The curves below indicate
the excellent frequency response available. Alternate curves are shown to indicate operating charac-
teristics in various typical applications.

0.C List
Type Application Level Pri. Imp. in Pri. Sec. Imp. Pri. Res. Sec. Res. Price SUBOUNCER UNIT

*$0.1 + 4vVuy 200 0 250,000 16 2650 $6.50 Dimensions....9/16” x 5/8” x 7/8”
50 62,500 .03 Ib.

's0-2 + 4vVuU 10,000 0 90,000 225 1850 50

*$0-3 i + 20VU 10,000 3 mil 200 1300 30 650
25,000 1.5 mil. 500

S0-4 20VU 30,000 1.0 mil 50
_S0-5 Reactor 50 HY at I mil D.C 3000 ohms D.C. Res
$0-6  Output + 20VU 100,000 5 mi 60 3250 3.8

*Impedance ratio is fixed, 1250:1 for SO-1, 1:50 for SO-3 Any impedance between the values shown
may be employed

SUB-SUBOUNCER UNITS

FOR HEARING AIDS AND ULTRA-MINIATURE EQUIPMENT

UTC Sub-SubOuncer units have exceptionally high efficiency and frequency range in their ultra-miniature
size. This has been effected through the use of specially selected Hiperm-Alloy core material and speciai
winding methods. The constructional details are identical to those of the Sub-Ouncer units described
above The curves below show actual characteristics under typical conditions of application.

D.C. List
Application Level Pri. Imp. in Pri. Sec. Imp. Pri. Res. Sec. Res. Price

input -+ 4VvVuU 200 0 250,000 13.5 3700 $6.50
50 62,500

Interstage/3:1 + 4V.U. 10,000 0 90,000 750 3250 650

Plate to Line + 20vVU 10,000 3 mil. 200 2600 35 6.50
25,000 1.5 mil. 500

Qutput + 20V U 30,000 1.0 mil. 50 2875 4.6 6.50
Reactor 50 HY at 1 mil. D.C, 4400 ohms D.C. Res. 550
.SUBOUNCER UNIT AR A e e
:I;Jlilr:eisions 7/16” M 3/4); X 5/8" Ouptut 20 100,000 .5 mi 60 4700 33 6.50
02 Ib.

Weight *Impedance ratio is fixed, 1250:1 for SSO-1, 1:50 for SSO-3. Any impedance between the values shown
may be employed.
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TUBELESS
MAGNETIC
AMPLIFIER
DC SUPPLIES

for automotive
and aircraft industries

Sorensen Nobatrons Model MA6/15 and
Model MA2850 are tubeless — using mag-
netic amplifier principles. They have
plenty of current capacity — 100 amps
at 6 volts or 75 amps at 12 volts in the
MAG6/15 and 50 amps at 28 volts in the
MAZ2850. Please see the specs below.

The MA6/15 is designed primarily as an
automotive production test instrument for
use in checking window motors, heaters,
clocks, radios, headlight dimmers, igni-
tion systems, air conditioners, cigarette
lighters. The MA2850 can be used for
testing aircraft heaters, pitch changers,
inverters, radar, fire control systems, etc.
Built around tubeless circuits, both mod-
els are carefully engineered and built to
give you years of trouble-free, dependable
service. Write for information now!

SPECIFICATIONS

Model MA2850
Input voltage range 190-230, 38, 4 wire, 60~ .

Output 28 volts DC, adjustable between 23 and 36 volts.
Current 0 - 50 amperes
Ripple 3% max RMS
Regulation accuracy +1% against line and load combined
Time constant 0.5 seconds under worst conditions
Dimensions 15%" wide x 25%" high x 13" deep
fOf the IateSt and Meters are standord. Units are self contoined.
best in Isotronics Model MAG/1S
Input voltage range 210-250 VAC, 1§, 60~ .,
Output Adjustable 6 = 7.7 volts DC from 0 « 100 amperes
Adjustable 12 = 15.4 volts DC from 0 - 75 amperes
Ripple 1% max RMS
M - Regulation accuracy +1% against line and load combined
C— A = i
Spethy Time constant 0.2 seconds under worst conditions
Dimensions 21’ wide x 36" high x 15" deep

Meters are standard. Cabinets optional.

SORENSEN

SORENSEN AND COMPANY e 375 FAIRFIELD AVE., STAMFORDI! CONN.
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A ™ REERNERRRNRANNENIS IR N RAN N B
JEMAMIJASONDIFMAMISASONDIFMAM JUASONDUFMAMPJASONDIF A MJJASOND o
1948 1849 1950 1951 1952
Year Previous Latest Yeor Previous Latest
Ago Month Month Ago Month Month
RECEIVER TV AUDIENCE
PRODUCTION (Source: NBC Research Dept.) July'52 June ‘53 July ‘53
(Source: RETMA) June '52 May ‘53 June ‘53 Sets in Use—total . . . 17,983,200 24,292,600 24,519,000
Television sets .. ... .. 361,152 481,936 524,479
Home sets . ... . .. 297,669 278,156 287,724
Clock Radios 124,489 129,391 131144 BROADCAST STATIONS
Portable sets .. ... ... 205,186 204,065 239,189 (Source: FCC) July '52 June ‘53 July '53
Auto sets . ......... 246,909 497,379 505,774 TV Stations on Air . .. 109 198 224
TV Stns CPs—not on air 21 285 284
TV Stns—Applications 838 572 524
AM Stations on Air. .. 2,356 2,458 2,466
RECEIVER SALES AM Stns CPs—not on air 95 126 122
(Source: RETMA) June ‘52 May ‘53 June ‘53 AM Stns—Applications 300 250 251
Television sets, units. ..  ...... 244,191 431,089 FM Stations on Air. .. 627 580 578
Radio sets {except auto) ...... 716,407 449,116 FM Stns CPs—not on air 18 21 21
FM Stns—Applications 12 8 8
RECEIVING TUBE SALES COMMUNICATION AUTHORIZATIONS
(Source: RETMA) June '52 May ‘53 June ‘53 {Source: FCC) June ‘52 May ‘53 June ‘53
Receiv. tubes, total units 24,365,462 37,253,308 42,505,685 Aeronautical . ....... 32,603 42,213 39,315
Receiving tubes, new sets 15,770,335 27,261,346 26,478,801 Marine . ... ...... 35,500 40,076 40,357
Rec. tubes, replacement 5,187,557 7,422,621 12,965,382 Police, fire, etc. ..... 11,143 13,238 13,631
Receiving tubes, gov't. 2,477,569 723,852 708,174 Industrial .. ... ...... 13,680 16,850 17,378
Receiving tubes, export 930,001 1,845,489 2,353,328 Land Transportation .. 5,027 5,830 5,922
Picture tubes, to mfrs. 285,975 579,332 517,395 Amateur . .. ....... 113,092 111,011 111,289
Citizens Radio ... .... 1,401 2,124 3,829
Disaster ... .. ....... 71 189 191
Experimental .. ...... 488 439 414
SEMlCONDUCTOR SALES Common carrier ... ... 985 1,193 1,214
(Source: RETMA) June '52 May ‘53 June ‘53
Germanium Diodes 1,466,362 1,344,636 EMPLOYMENT AND PAYROLLS
(Source: Bur. Labor Statistics) May ‘52 Apr. '53 May ‘53
———Quarterly Figures ——— Prod. workers, comm. equip. 267,000 415,200-r 408,500
” b L Av. wkly. earnings, comm. $64.80 $66.02-r $65.04
ear revious atest Av. wkly. earnings, radio $60.83 $63.68-r $62.56
INDUSTRIAL Ago uarter Quarter Av. weekly hours, comm. 40.6 40.5 -r 39.9
TUBE SALES Av. weekly hours, radio 40.1 39.8 391
(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 53,480,000 $3,140,000 ) i , , ,
S [ $500,000 $760,000 $930,000 (SourCfe. Standard and P_oor s) July 52 June 53 July '53
Magnetrons and velocity Rad!o—TV & Electronics 295.7 271.5 2724
modulation tubes $8,460,000  $10,510,000  $10,070,000 Radio [Bradenstessmm eiel 250 2693
Gaps and T/R boxes . . . $2,450,000 $2,090,000 $2,050,000 p—provisional; r—revised
TOTALS FOR FIRST HALF
HGURES UF THE YEAR 1952 Total 1952 1953 Percent Change
Television set production 6,096,279 2,318,235 3,834,236 + 653
Radio set production 10,934,872 5,456,035 7,266,542 + 33.1
Television set sales 6,144,990 ... 2,775,900  ......
Radio set sales {except auto) 6,878,547 ... 3,017,196 ......
Receiving tube sales 368,519,243 160,183,526 243,160,348 + 51.7
Cathode-ray tube sales 6,120,292 1,845,309 4,150,683 +123.7
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FCC Gives the Nod to NTSC Color

Proposal to adopt industry
specifications sets Sept. 8 as
deadline for opponents

TAKING broadcasters and the elec-
tronics industry by surprise, the
Federal Communications Commis-
sion has set forth a proposal for
new color television rules. These
proposed rules are based on new
signal specifications for commercial
color television adopted by the Na-
tional Television System Committee
on July 21, 1953,

» Any Opposition—An interested
party who feels that the proposed
rules should not be adopted has un-
til Sept. 8 to file objections. Com-
ments on the objections have an

additional fifteen-day leeway for
filing. By Sept. 23, the Commission
should have all the paperwork in
its hands and will then decide
whether or not to hold hearings. If
there are no objections, no hearings
will be necessary.

Industry leaders and the com-
missioners are optimistic. They
point out that five industry bell-
wethers have already filed color-tv
petitions specifying specs identical
to those of NTSC (one company
even jumped the gun, then amended
its original petition to conform to
NTSC’s).

CBS, whose noncompatible sys-
tem was first adopted October 10,
1950, is well on the new bandwagon
with a recent authorization to put

€ e —————————————

Sales Hit Record High For First Half of '53

Revised Electronics Output In-
dex confirms good conditions
reported by companies

ALMOST WITHOUT EXCEPTION, elec-
tronics firms reporting first-half
sales and profit figures claimed all-
time highs over previous years.
Jumps of fifty to eighty percent
over the same period during 1952
were not uncommon among larger
companies in the industry, and sev-
eral reported increases of more
than 100 percent over last year.

> New Output Index—The heavy
sales figures reported are consistent

ELECTRONICS — September, 1953

with high output for first six
months as indicated by the Elec-
tronics Output Index plot on page
4. This index is plotted to a new
scale beginning this month to take
advantage of increased plant cover-
age and revised Bureau of Labor
Statistics figures on employment.

This plot reveals a steadier than
usual situation in the electronic
industry this year. Seasonal varia-
tions are evident for the years 1948
through last year, but so far this
vear fluctuations have been minor
—including the slight dip for June
which reflects the annual summer
slump. Output is roughly double
that of 1947.

NTSC color signals on the air from
Sept. 10 to Dec. 10.

Expert prognosticators still feel
their date of Jan. 1, 1954 for final
FCC color rules is a good guess,
but would be glad to be proved
pessimistic.

TV Manufacturers
Appraise Next Half

Despite truce in Korea many
companies see clear sailing for
the rest of ‘53

By AND LARGE companies in the
industry are not disturbed over the
effects of the Korean truce on busi-
ness, at least for the remaining
months of 1953. They look to a
continuation of the record sales
chalked up during the first six
months of the year.

» Opinions—Typical of views of
many manufacturers in the field
are those recently expressed by
executives of five major companies.
Admiral’s executive vice-presi-
dent, J. B. Huarisa, sees a bright
outlook for the second half of this
year. Despite the truce in the
Korean War, he said Admiral an-
ticipates higher billing on produec-
tion of a wvariety of electronic
equipment for the armed forces.
Philco’s executive vice-president,
J. H. Carmine says that his com-
pany is looking ahead confidently
to the last half of the year. “There
is today no apparent reason why,
with more people employed at
higher wages than ever before, our
industry should not continue to en-
joy a high rate of activity.”
“Cessation of hostilities in Ko-
rea and possible cut-backs in gov-

5
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ernment defense orders should not
have a serious impact on the indus-
trial economy. American industry
is better prepared for any economic
adjustments that may come than
it has been in advance of a similar
event in the past half-century. Our
industrial climate is healthy; our
financial position is strong, and our
people are psychologically prepared
for a long era of continued expan-
sion and prosperity.”

» Plant Expansion — Motorola
looks for a satisfactory last half
in television, according to president
P. V. Galvin. He said that no sig-
nificant change is seen in military
production due to the Korean truce.
He announced plans for the addi-
tion of 40-thousand square feet to
the firm’s Arizona laboratory for
military research.

J. 8. Knowlson, board chairman
and president of Stewart-Warner
said that, at present, it appears
that business will continue good
but increasingly competitive mar-
kets will keep profits from expand-
ing. There is also great uncertainty
as to size of military spending.

President H. W. Zimmer of Syl-
vania said that indications for
the balance of the year appear to
be even more favorable than they
were a few months ago.

U.S. Funds Increased
At Non-Profit Centers

INDICATION of the past trend in
government financed scientific re-
search and development at mnon-
profit institutions is shown in a
study of the subject by the
National Science Foundation. In
the year ending June 30, 1952, fed-
eral funds for scientific activities
of all kinds amounted to $2.2 bil-
lion. Of this amount, $338 million
was for scientific research and de-
velopment at non-profit institu-
tions, an increase of $44 million
over the amount allocated in 1951.

» Reverse—Opposite to the rise in
total spending, Signal Corps funds
for non-profit research dropped to
$4.7 million in 1952 compared to
$6.8 million in 1951, for a cut of
$2.1 million.

6

GIANT magnetic drum stores flight plans of 2,000 airplanes, as .

Computers Take On New Chores

Styled for specific jobs, digital
machines find many commer-
cial applications

ELECTRONIC digital computers with
their insatiable appetite for num-
bers have long been heralded as
thinking tools to relieve men’s
minds from the drudgery of rou-
tine calculation. Although the
giant brains have performed aus-
picious service in research labora-
tories and government bureaus,
mammoth general-purpose com-
puters have not been found eco-
nomically feasible in many appli-
cations and routine calculations
must still, in general, be done by
hand.

Recent digital machines, tailored
for specific applications, may indi-
cate a trend in computer design
that will obviate many of the eco-
nomic drawbacks to widespread use
of electronic computers in industry
and commerce.

» Ilight-Plan Storage Unit—The
problem of controlling the ever-in-
creasing air traffic throughout the
country may be solved by electroni-
cally storing and comparing the
flight plans of up to 2,000 planes at
a {ime. Developed for Civil Aero-
nautics Administration by engi-
neering Research Associates Divi-
sion of Remington Rand, the flight-
plan storage unit includes a mag-

www americanradiohistorv com

netic-drum memory that processes
teleprinter characters at a rate of
23,000 per second and can store
up to 312,000 characters. A de-
sired flight plan can be located
within 0.4 second and an automatic
search of the drum’s contents is
performed once every 10 minutes.
Part of a system for air traffic
control under development jointly
by CAA and the Air Navigation
Development Board, the storage
unit is scheduled for demonstration
this fall. The magnetic memory is
also applicable to airline passenger
reservation syvstems and other fil-
ing and checking systems requiring
high-speed data handling.

» Commercial Calculator — De-
signed to meet accounting and com-
puting requirements too heavy for
the usual card-programmed calcula-
tors and vet not so demanding as
to justify use of a giant brain, the
IBM magnetic-drum calculator is
aimed specificallyv at the business-
man. In contrast with the flight-
plan storage unit, the IBM machine
has a drum only 4 in. in diameter
and 12 in. long. The machine has
up to 20,000 memory positions and
can accept as many as 2,000 in-
structions. It occupies the same
area as two office desks and a filing
cabinet.

Likely applications for the mag-
netic-drum ealculator include: com-

(Continued on page 8)
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For low noise and high sensitivity in UHF
tuners, choose Sylvania’s 1N82 Crystal Diode.
This diode was designed for peak performance
as a UHF mixer.

The silicon crystal is well known for its high

sensitivity and low noise, factors which have
especially fitted it for use in radar receivers.

*SYLVANIA~

LIGHTING « RADIO + ELECTRONICS + TELEVISION
In Canada: Sylvania Electric (Canada) Lid., University Tower Bldg.

St, Catherine St., Montreal, P Q.

0 02 040608 1.0 1.2 1416 1.8 20 22 24 2.6 2.8 3.0
RECTIFIED CRYSTAL CURRENT- ma

The combination of silicon and Sylvania’s fa-
mous sealed-in-glass construction assures low-
est tuner noise figures plus maximum depend-
ability.

For full information concerning the com-
plete line of Sylvania crystal diodes, mail the
coupon now!

Sylvania Electric Products Inc.
Dept. 3E-1009, 1740 Broadway
New York 19, N. Y.

Sylvania Crystal Diodes.

Name. .

Please send me latest data sheets concerning

Street. W

_Zone State

——— e o e e e

City_ T

Want more information? Use post card on last page.
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puting insurance premiums, es-
tablishing production schedules and
preparing utility bills. One of its
features is a table look-up operation
that facilitates automatic search-
ing of rate tables.

RETMA Asks Excise
Tax Relief For TV

EARLY ELIMINATION of the 10-per-
cent excise tax on tv receivers was
urged by Glen McDaniel, president
of the Radio-Electronics-Television
Manufacturers Association, in a
statement submitted to the House
Ways and Means Committee.

Stating that the industry is will-
ing to contribute its fair share of
revenue under a general manufac-
turers excise levy which would ap-
ply equally to all types of consumer
products, he asked the committee
to give special consideration to ex-
empting color tv sets in conform-
ance with the tradition of with-
holding " taxes temporarily from
new products and industries.

» Movies — Reminding the com-
mittee of the important contribu-
tions of the industry to national
defense, Mr. McDaniel said that
members of RETMA object to “be-
ing singled out as one of a rela-
tively small number of industries to
bear a sizable excise burden.” He
asked how the tax on tv can be de-
fended while ornamental lamps, dec-
orative furniture and the like go
untaxed. He pointed out that Con-
gress had passed legislation to free
the motion picture industry from
the excise and that this act would
have given the major competitor
of tv an unfair financial advantage.
This tax bill has been vetoed by
President Eisenhower.

» Difficulties—Apart from the in-
equities of the tv tax which was
imposed as a temporary measure
following the Korean outbreak, Mr.
McDaniel cited its administrative
difficulties. He said that the appli-
cation of the tax to parts and com-
ponents of radio and tv sets is both
costly and confusing and creates
problems that makes its collection
more costly than the revenue ob-
tained.

Radiation Instrument
Business Changes

U. S. government was top cus-
tomer in 1952; Private industry
and AEC shares drop

IMPACT of atomics on the business
of some electronic manufacturers
was shown early this year when
the Atomic Energy Commaission re-
ported its findings from a survey
of the radiation instrument indus-
try (ELECTRONICS, March, p 16)
which showed that volume reached
$20 million last year. Now further
information from the survey shows
the past trend of the industry.
Sales volume of $7 million and $6
million in 1951 and 1952 represent
the years of greatest growth. Be-
fore that, sales increased at an an-
nual rate of about $2 million.

» Market—Sales to all customer
groups have increased since 1948
on a dollar basis. But percentage-
wise, the status of each market has
changed quite radically. AEC and
its principal contractors took over
58 percent of production in 1948
and government agencies, including
the military, took 22.5 percent. By
1952 the standing of these two cus-
tomers had almost completely re-
versed. The military and U. S.

THE CHANGING RADIATION INSTRUMENT MARKET
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agencies took 52.5 percent of pro-
duction while AEC and its con-
tractors got only 27.4 percent of
the total year’s volume.

Although sales to private indus-
try have also increased in dollar
volume since 1948, the percentage
of the total market that it repre-
sents had fallen from 11.0 to 6.0
percent by 1952.

» Companies—A total of 29 com-
panies were in the radiation instru-
ment business in 1952 and they em-
ployed around 2,400 people. In
1946, 200 were employed by five
companies. Distribution of sales
volume for the 29 companies in
1952 was as follows: 15 did up
to $200,000; Q ranged to $1 million;
6 did $1 million to $4 million. Thus,
7 companies accounted for about
50 percent of the total volume last
year.

Electronics Ups Oil Discoveries

Scientific methods utilizing
electronic equipment helped
to make 1952 a top oil year

NEw OIL wells drilled in 1952 to-
talled 44,388, the highest number
in the history of the oil industry.
Electronics played a part in estab-
lishing this new record by helping
to locate potential oil fields.

New field wildcats, which are
holes drilled in unproven areas,
were also highest last year. Ac-
cording to the American Associa-
tion of Petroleum Geologists, last
year’s wildcat drillings totalled
6,698, over 500 more than were

drilled in 1951. This year’s figures,
though still incomplete, indicate
that the upward trend will con-
tinue. During the first quarter of
this year it is estimated that 240
more wildcat wells were drilled than
during the same period in 1952.

» Methods—Of several techniques
that oil men use to determine wild-
cat drilling areas, geophysical
methods have increased in use. In
1952, a total of 1,332 wildcats were
drilled using geophysical methods
and equipment and 848 were drilled
using both geophysical and geology
methods, an increase of 340 for

(Continued on page 10)
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HERMETICALLY SEALED

METAL-ENCASED

Sprague, on request, will provide you with
complete application engineering service
and assistance for optimum results in the
use of precision ceramic capacitors.

PRECISION CERAMIC

CAPACI'ii'ORS

HIGH STABILITY

F YOUR problem is one of circuit stability in precision

oscillators or of close capaditance tolerances in electronic
instrumentation, have vou investigated the advantages of

Sprague-Herlec Precision Ce

mic Capacitors?

These unique capacitors ¢ffer not only top capacitance

and temperature stability but

ktability with applied voltage,

uniform retrace characteristits, and high “Q”. They are

available in capacitance tole
temperature coefficient tolera
in regular production quantit
Mechanically, they are
atmospheric humidity, and re

dances as close as +1% and
nces as close as +10 ppm/°C
es.

dmall in size, sealed against
iistant to vibration and shock.

Standard operating temperathre range is from —55°C to

+85°C.

Sprague-Herlec Precisior] Ceramics are available in all
standard temperature coefﬁcid nts from P100 to N750, and

can also be manufactured to
cient required for balancing
used in combination with Spr

\ny exact intermediate coeffi-
other circuit constants. When
4gue Durameg” Accurate Wire-

Wound Resistors, it is possit{le to achieve stability hereto-
fore impracticable in mass-prbduced electronic equipment.
Sprague can furnish you eithgr these R-C network compo-

nents or complete network
tolerance requirements.

subassemblies to meet your

For complete details op Sprague-Herlec Precision
Ceramic Capacitors, write for Engineering Bulletins 603-B
and 607-A to Sprague Elec%tric Co., 35 Marshall Street,

North Adams, Mass. or H
Wisconsin.

*THE HERLEC CORP. 1S A WHOLLY-OWNED

rlec* Corporation, Grafton,

UBSIDIARY OF THE SPRAGUE ELECTRIC CO.

WORLD'S LARGEST CAPACITOR MANUFACTURER

EXPORT FOR THE AMERICAS: SPRAGUE ELECTRIC INTERNATIONAL LTD., NORTH ADAMS, MASS, CABLE: SPREXINT
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INDUSTRY REPORT—Continued
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THOUSANDS OF HOLES DRILLED
%
1

both methods over the 1951 total.
Electronic equipment is used in
both.

> Dry Holes — According to the
American Petroleum Institute, only
one out of nine wells drilled in a
promising but unproven area turns

out to be an oil producer. The other
8 are costly dry holes. In 1952, oil-
men drilled 12,242 exploratory
holes to get 2,152 producers.

But technical methods which use
electronics have helped to cut down
the number of dry holes drilled.
Last year, the 681 new-field wild-
cats drilled on technical advice
(geology and/or geophysics) were
successful, and 4,818 were dry.
Thus, 12.4 percent of the wildeats
drilled on technical advice were
producers compared to 3.3 percent
for those located without technical
advice.

Locations for new wildeats based
on technical recommendation were
therefore 3.8 times more success-
ful than those drilled without such
advice, a strong selling point for
electronic manufacturers that make
equipment for this expanding field.

TOP EFFICIENCY in combat is assured because . . .

Tubes Take Over For F-86D Pilots

World’s speed record holder
uses 495 tubes and 6,460 other
parts to accomplish job

CONTAINING more tubes than the
average television station, the new
F-86D North American Sabre jet
is capable of doing just about any-
thing electronically.

Tubes take over immediately
after take-off in a typical intercep-
tor problem. The plane automati-
cally flies toward the target (the
pilot does select his own speed) and
when within range, radar signals
tell the pilot when to push the but-
tons that release two dozen 2.75-
inch rockets—electronically aimed,
of course.

The pilot then makes minor ad-

10

justments that cause the tubes to
return him to his base and, if
weather prohibits visual contact
flight, the tubes in his Lear auto-
pilot approach coupler will bring
the plane to within 50 feet of the
runway in a perfect attitude for
landing.

» Electronic Engineer—A set of
automatic electronic engine con-
trols regulate the fuel flow for best
performance for all conditions of
speed, altitude, engine rpm, temper-
ature and engine airflow. The pilot
simply maneuvers a single lever
and sensing devices combine his
settings with temperature and
other conditions into appropriate
signals for actual engine controls
of the new Sabre jet.

WWWw.americanradiohistorv.com

Broadcast Station
Robots Increase

FEELING the pinch of decreased
a-m revenues, fearing the competi-
tion or cost of tv, and desirous of
running generally unprofitable f-m
ventures as cheaply as possible,
hroadcasters petitioned FCC for re-
lief some months ago.

» Remote Control One boon
hegged was permission to operate
low-power transmitters from a dis-
tance. Struck by the dependability
of electronic gear, particularly in
the well-established entertainment
field, the Commission relaxed its
rules effective the middle of April.

At the time, scarcely a handful
of licensees was using remote con-
trol under special experimental
grants. Since then, about 150 ap-
plications have been filed for re-
mote control of a-m transmitters,
of which about 130 have been
granted. In f-m, some 50 applica-
tions to date have garnered 40
grants. In all, there have been
about 170 grants against 200 appli-
cations.

» Equipment—Methods of remote
control depend upon the distance
and the degree of control desired.
For a transmitter on the roof,
enough wires can be run down to
the control point for each switch
and meter to be duplicated. At a
distance, two pairs of telephone
wires are customarily employed,
with pulses, tones or stepping
switches to furnish control and
monitoring information in se-
quence.

UHF Grantees Ask FCC
To Okay Pay-To-See TV

PETITION calling on the Federal
Communications Commission to set,
at an early date, a rule-making pro-
cedure looking toward authoriza-
tion of a limited service of sub-
scription television, has been filed
by a group of uhf cp holders in
three states along the eastern sea-
hoard. Co-signers of the petition

(Continued on page 14)
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to rheet your requirements

Mode! ]. Radiohm i Model 2 Radiohm Wirewound Radiohm Mo?el 2 EXPRESS oL
Miniature Model 2 Radiohm {including JAN types) Three watts | or immediate
! production needs

Series 20 Miniature : Series 30 Series 30 Series 30
with a.c. line switch Dual Concentric Dual Concentric Dual Concentric
Switch and Control Control and Switch Dual Switch

3 ) capaciTons
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|
|
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* |

Lever Switch

. Miniature . ‘
High A
Button-Style Feed-Thru HI-KAPS Feed-Thru HI-KAPS " Capacitors |
| 5
(4 }PRINTED ELECTRONIC CIRCUITS
S———
S . , — & Filpec”
Ceramic Trimmers Ceramic Min-Kaps (balanced load s
diode filter) B
[ & | 1
PC-150 ' PCe180
12 3 466 7 12 3456789
‘ T |
Special Plates Audet Pendet Model Il Ampec®
Vertical Integrator to suit manufacturer's Audio-detector plate (Pentode detector Standard 3-stage
; requirements i coupler) amplifier
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Compentrol
Infinitely variable
loudness control
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Ceramic Trimmers
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Custom Ceramics
(Steatite, Centradite,
Zirconite.)

»
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Metalized Ceramics
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For Sale!

These and 100,001
other Centralab quality
electronic components

WHETHER you buy clectronic components in

small lots or by the carload — no other single
manufacturcr can offer you such a wide choice in
standard or special units. That's why Centralab is the
industry’s No. 1 clectronic components source. Con-
sider these facts:

® Centialub has pionccred more electronic “firsts” than
any other manufacturer in the field.

Introduced Printed Electronic Circuits — more than
30,000,000 in use, offering a new concept in reducing
extra parts, time, ¢rrors and costs.

Centralab ceramics are second to none you can ob-

win grade L5 and L6 Steatite.

You can count on the production facilities of seven
conveniently located plants.

Over 200 research and production engincers are con-
stantly secking to improve present CRL products.

Unparalleled engincering assistance offered in the devel-
opment of components for specific TV, FM, military
and commercial electronic requirements.

You can rely on Centralab clectronic components.
Each is the result of more than 30 years' experience
working in cooperation with manufacturers all over
the world. For complcte performance data on products
shown — and engineering specifications — check in-

formation wanted and mail the coupon.
t$Trademark

A Division of Globe-Union Inc.
Milwaukee 1, Wisconsin

In Conada, Box 208, Ajox, Canada

el
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Centralab, A Division of Globe-Union Inc.

914-1 _E‘ Keefe Ave., Milwaukee 1, Wis.

Please send me information on these Centratab products

O Controls O Switches O Capacitors
O Printed Electronic Circuits O Ceramics

Name Title.

Company.

Address.........
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INDUSTRY REPORT—Continued

include WDHN-TV, New Bruns-
wick, N. J.; WIDP, Philadelphia;
Stamford-Norwalk TV Corp., Stam-
ford, Conn. and WELI, New Ha-
ven, Conn.

» Plea — The broadcasters state
that uhf stations in vhf-served
areas are confronted with “ex-
tremely serious economic problems

. which seriously threaten the
future development of the uhf band
in the tv broadcast service.”

Stressing that the service thev
suggest should be supplemented to
and not supplant existing ‘free”
tv programming, the petitioners
“envisage subscription tv service as
an adjunct to the current system of
tv broadcasting.”

They state that they will “sup-
port at a hearing an approach call-
ing for a limited or regulated
amount of subscription telecasting
by any one station or in any one
community, to preserve a proper
balance between “free” tv and sub-
scription tv.”

The petition concludes by point-
ing out that subscription tv oper-
ated a limited number of hours
“would provide a sound economic
basis upon which uhf broadcasters
could rely for survival”

2

Automatic Pilot fo

New Markets in One-Way Signaling

Sleeper in the common carrier
radio service is waking up and
stretching across country

LIKE a mother-in-law’s lecture, one-
way radio signaling has obvious
disadvantages. But as presently
used by businessmen, doctors and
others, it has the advantages of
simplicity, low cost and the ability
to get many messages to many dif-
ferent subscribers in a short time.
Its potential uses in police and
similar services are tremendous.

» Robot Announcer — As em-
ployed by the pioneer company in
New York City, one-way signaling
uses a continuously operating
transmitter that sends out a series
of code numbers. The numbers are
spoken by a robot machine into
which they are fed by a telephone
operator-secretary. Each subscriber
is assigned a number. When a
telephone call for Dr. Blank (245)
is received, the operator-secretary
takes the message and starts the
robot announcing “245”.

r Automobiles

i

It steers itself over a prescribed route, stops when it approaches a metal
obstacle, and turns out of its lane to pass a slower vehicle. The automatic
automobiling system being adjusted by Dr. Zworykin of RCA is dependent on
ultimate availability of transistors in tremendous quantities at a few cents apiece

14
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Dr. Blank has a small radio re-
ceiver in his pocket. Every twenty
minutes or half hour he listens for
a few moments to see if he is being
paged. When he hears his number,
he goes to the nearest telephone
and reports in, getting his message.

Over 600 subscribers in New
York City pay $12 a month for
this service, which includes a re-
ceiver, maintenance and batteries.
Svstems in other cities may oper-
ate differently — some announce
short messages.

» National Potential—Experts fig-
ure that for 1,000 subseribers in a
system probably no more than 50
will require paging at any one time.
This means that the listener will
hear his call repeated at intervals
not longer than a minute apart.
Since there are two radio channels
available, two competing companies
can furnish fast service for more
than 2,000 subscribers in any one
area,

FCC has already granted licenses
for more than 40 transmitters
throughout the country and has ap-
plications for about twice as many
more. One applicant seeks outlets
in 24 different communities.

With continuing improvements
(like selective calling) the one-way
system at a fraction of two-way
cost is heading for a real boom.

Radio And TV Prices
May Go Up

Wholesale tv price index has
held firm but recent price in-
creases portend a change

PrICES in the radio-tv industry
have been very stable so far this
vear. As indicated by the whole-
sale price index, which refers to
sales in quantities, not to prices
of wholesalers or distributors, and
represent the factory or first com-
mercial transaction price for each

(Continued on page 16)
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SHOCK — VIBRATION - NOISE

These NEW Product Bulletins give YOU
COMPLETE ENGINEERING DATA
on ALL-METL BARRYMOUNTS

Here’s what’s in them for YOU:

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

) . 6. Application data, including curves
Cl‘xrves showing lieducuon o.f trans- that show you how to choose iso-
mitted acceleration and displace- lators for unsymmetrical loads.
ment. . ) ] ) ) .
7, Dimensioned drawings of unit
. . isolators, channel pairs, and
Curves showing how changes in .
. s A 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 6. A complete list of load ratings
Jow temperature on isolater per- and catalog numbers for unit iso-
formance. lators, channel pairs, and bases.

These are the first really comprehensive bulletins on knitted-wire vibration isolators.
To get your FREE copies, ask for Barry Product Bulletins 534 and 536. And, if
you have a special problem, count on getting the right answer from our erld
Engineering Service.

Jeb il

707 PlEASANT ST.,,WATERTf)WN 72 MASSA(HUSETTS

. SALES REPRESENTATIVES IN
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INDUSTRY REPORT—Continued

commodity, radio receiver prices
are still below March levels and tv
set prices have held firm for 4
months.

» Rise—Changes are in the wind
and the stable price structure of
March through June may be in for
a revision. Philco announced in
July upward price revisions of $10
on 4 models due to increased man-
ufacturing costs. Admiral also
raised prices on some sets and at
the same time increased dealer dis-
counts blaming increasing produc-
tion and material costs.

Not only set makers changed
prices recently. The Carboloy De-
partment of GE has increased its
permanent magnet prices an aver-
age of 10 percent and attributed
the rise to increased labor costs in
manufacturing.

» Analysis—According to John S.
Meck, president of Scott Radio
Laboratories, the cost of making
tv sets has risen 21.8 percent since
a year ago and the rise will be re-
flected in selling prices this fall.
Base pay rates are up 3.5 percent
and added expenses of improve-
ment for fringe area reception and
uhf increase that by at least 15
percent,

Parts prices have risen 8 per-
cent and added costs of materials
for improved stabilizing -ecircuits
have been about 10 percent, he said.
Cabinet costs are up an average of
14.5 percent and engineering costs
are about double. Merchandising
costs also have risen because
many of the new tv markets are
small and remote.

RADIO-TV WHOLESALE PRICES HELD STEADY
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PILOT being wired up will have his emotions and reactions recorded on the
ground by way of uhf-rodio telemetering system when . . .

Aviators Get More Remote Physicals

BECAUSE neither test pilots nor
their expensive new craft are con-
sidered expendable, Navy medical
men propose to tie tiny probes into
radio telemetering systems so they
can warn pilots of impending black-
out.

» Two-Bit Contacts—Tiny silver
electrodes fastened on the pilot’s
forehead, nape of his neck, shoul-
ders and legs gather the small po-
tentials from the body. Technicians
have sometimes used a twenty-five-
cent piece for an electrode.

Amplifiers and a uhf transmitter
weighing about 40 pounds convert
impulses to radio signals that are
recorded on the ground. Tests car-
ried out so far have allowed doctors
to check out a pilot as far as 60
miles away. Because of the earth’s
curvature a pilot at 10,000 feet
could be observed 150 miles away,
according to theory. At 100,000
feet, the medics could wateh from
400 miles.

» Seven Checkpoints—Using the
telemetering  system, scientists
have obtained rate of breathing
and volume, skin temperature of

www- americanradiohistorv com

the body and extremities, body tem-
perature, electrocardiograms of the
heart including pulse rate and elec-
troencephalograph  readings of
brain waves to show whether a
pilot is nearing unconsciousness.
Doctors now are working on means
of obtaining*blood pressure and the
oxygen saturation of the blood.
The latter awaits development of
a small vacuum-type photocell.
Some day they hope to be able
to radio to the test pilot, “You're
passing out. Switch on your re-
serve oxygen tank!” to save a
plane and its precious freight.

FCC Denies WNYC
Radio Lighting

NEW York CItY’s high-flown idea
to save $500,000 a year by turning
street lights on and off with a sig-
nral from municipal broadcast sta-
tion WNYC (ELECTRONICS, p 18,
April 1953) crashed on the FCC
rocks. Legalists who predicted the
Commission would frown upon use
of a broadcast station to transmit

(Continued on page 18)
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GP TYPE 1183-T

TV Station Monitor
% Now In Use By Nearly Every TV Station

v Standard Equipment with Transmitters of
Such Leading Manufacturers as RCA, GE, DuMont

v In Regular Production
% Highest Stability

% Less Than 0.1% Distortion
For 25 ke Swing

Y Accurate, Visual and Aural
Carrier-Frequency Indication

s oo (N TY
Monitoring
Equipment

The Type 1183-T T-V Station Monitor
s in regular production —deliveries cur-
rent to meet ‘‘on the air’’ schedules.
Price: from $2830 to $2905 depending on
Jrequency bands.

it’s Dependability
that Counts!

Since the beginning of broadcasting,
C-1 has pioneered in the design and man-
ufacture of monitors of all types. Almost
all of the 2424 Radio Broadcast Stations
now on the air are equipped with G-R
Monitors.
This experience has provided the necessary engineering
and manufac-uriag xckground to anticipate all of the station needs for
hizh quality, ceper dable, accurate and trouble-free T-V Monitors. Months
of “post-freeze” cperation in all of the leading v-h.-f and u-h-f stations
has proven tke rdiability, accuracy and convenience of the new G-R
Monitor.

* Two large-scale, illuminated meters continuously indicate frequency
deviation of arral cnd video transmitters in terms of a highly stable crystal
oszillator. Mcedulxt’on in both percentage and db is shown on another meter;
ocnel switch s2lexs either peak, or indicates both peaks simultaneously
% High Stalili: Visual Monitor =500 cycles
Awrl Mcnitor =1000 cycles

On all VEF zaannels, the above accuracy is guaranteed for at least
thirty days — at taz lower UHF frequencies (channel 14), the period is
over sixteen ccys — on channel 83, the period is ten days or more
% High-fideity ccdio output for distortion and noise-level measurements,
ard for audm moriioring — residual noise level is down 70 db or better
for 25 ke dev’ction
* Overmoduwlatirn alarm for aural transmitter — lamp flashes when
modulation exczeds predetermined level set by dial
% Sensitivity far Yath Aural and Visual inputs. High Impedance Input
(VAF) — 1 wlt or better. Low Impedance (UHF) — 500 mw or less
% Excellent sigra’-t0-noise ratio through channel 83
% Separate heaier inputs allow direct connection of crystal oven to station

standby power

MODULATION : % Pilot lamp ir.dicctes adequate r-f input level
R Ee ; " % Terminals a2z provided for connecting remote center-frequency and
: modulation riztews and over-modulation indicators
% Counter-type descriminator has excellent linearity over =100 kc range —
oterall distortion i3 'ess than 0.1%, insuring accurate distortion measure-
meats and certer-f-zuency indications even under heavy modulation
W New cabiset m~anged for maximum heat dissipation and easy installa-
tion or remorcl for servicing

KILOCYCLES
DEVIATION
GENERAL RADIO CO.

MWD BV WESTDR

Admittance Meters ¥t Coazial Elements ¥t Decade Capacitors

Decade Inductors ¥r Decade Resistors ¥x Distortion Meters
. D m p a ny Frequency Melers Yc Frequency Standards ¥t Geiger Counters

Impedance Bridges Yt Modulation Meters Yr Qscillators

275 Massachusetts Avenus, Cambridge 39, Masscehusetts, U.S. A,
90 West'St. NEW YORK 6 920 S. MicPigan Ave. CHICAGOS: 1000 IV, Sevard St, .05 ANGELES 38 Variacs Y Light Meters v Megohmmeters ¥ Motor Controls

Noise Meters Yt Null Detectors ¥r Precision Capacitors
Sulse Generat=s ¥t Seynal Generators ¥t Vibration Meters ¥r Stroboscopes Y Wave Pilters
J-H-F Measzring Ecuioment ¥x V-T Voltmeters ¥x Wave Analyzers ¥t Polariscopes
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INDUSTRY REPORT—Continued

nonbroadcast signals were con-
founded when the denial was based
instead squarely upon Conelrad.

» Signal Interruption — Basis of
the New York proposal was that
power of WNYC would be increased
momentarily and the carrier inter-
rupted for seven-tenths of a second
to extinguish street lights. “No
good,” said FCC, “because the Con-
elrad (denying navigational infor-
mation to enemy fliers) system con-
templates using every broadecast

station to alert the public. Each
station interrupts carrier twice,
transmits a l-ke tone and then
either leaves the air or changes
frequency.”

» Jammers—Although New York
City engineers had considered the
problem only to dismiss it as im-
probable, the Commission felt that
enemy agents would be sufficiently
energetic to build a jammer or two
and control streei lights any way
they wanted.

Rail Electronics Bill Approved

A BILL giving the Interstate Com-
merce Commission the authority to
order railroads to install electronic
safety equipment has been passed
by the Senate and is awaiting ac-
tion by the House of Representa-
tives.

In addition to ordering installa-
tion, the new bill would make it
possible for the ICC to require rail-
roads to establish rules and regula-
tions for proper maintenance and
use of the electronic equipment.

At the present time the ICC can
order installation of block signal
systems, automatic train stops and
similar devices, but has no power
to require installation or use of
electronic devices and radio com-
munications systems.

» Need for Control—Although the
oraph indicates that an increasing
number of railroads have been in-
stalling radio equipment, the Sen-
ate commerce committee reported
that there are still too many rail-
roads not equipped with the latest
and most effective safety devices.

“In terms of economic benefits
alone, it seems to this committee
that the railroads have a great deal
to gain through early installation
and proper maintenance of ad-
vanced electronic safety devices
and systems. Why so many of our
railroads have lagged behind in this
field, when a large number of their
colleagues have demonstrated the
benefits involved, has proved an un-
settling puzzle to this committee.”
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» FCC Regulation—In obtaining
the right to order use of rail radio
equipment, the ICC will not inter-
fere with the FCC’s control of
radio licensing. A railroad ordered
to install radio egquipment would
have to apply to the FCC in the
usual manner, with the FCC re-
taining the power to reject any ap-
plication that it does not consider
to be in the public interest.

NBS Electronics Work
Transferred To Defense

IN LINE with Secretary of Com-
merce Weeks’ intentions of making
Commerce Department bureaus
function strictly for business and

cutting ofl any non-business service
functions, four divisions of the Na-
tional Bureau of Standards work-
ing chiefly on military electronics
research and development will be
transferred to the Department of
Defense.

The divisions will go under De-
fense management within the next
month or two, but will remain tem-
porarily at NBS Laboratories in
Mid-Washington, D. C. and at Co-
rona, California. Later, personnel
and equipment will be transferred
to Defense labs. The Corona Lab-
oratories, housing Division 15
(missile development) may be as-
signed to the Navy for supervision.

» Why—Transfer of the four divi
sions, employing about 1,600 scien-
tists and technicians, is seen ax
recognition of the fact that NBS
was doing work it had not been set
up to do. In the past few years
more than half of its $50 million
annual budget was going into re-
search and development work. The
money was transferred from the
Defense Department.

NBS will return with increased
emphasis, according to Secretary
\Weeks, to functions for which il
wag originally created, keeper of
the nation’s Standards of Weights
and Measures and related work on
physical constants,

The transfer was agreed upon
by Secretary Weeks and Defense
Secretary Wilson after a recom-
mendation made by a special com-
mittee appointed by Weeks and
headed by M. J. XKelly, presi-
dent of Bell Telephone Laboratories
(ELECTRONICS, June, 1953, p 342).

Financial Roundup

PrOFIT REPORTS for the first six
months of 1953 by companies in the
electronics field indicate that busi-
ness has been twice as good this
year as it was in 1952 for many
firms and nearly all companies have
experienced a healthy increase in
profits. A compilation of the net
incomes of 21 radio, tv and elec-
trical equipment corporations by
the National City Bank of New

(Continued on page 20)
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SPECIFICATIONS

CATHODE RAY TUBE
Type: ETC Type 52REP1, 5" fiat
face, dual gun. Other commer-
cial phosphors available.
Accelerating Potential: 6000V.
Hluminated Graticule: With vari.
able intensity.

VERTICAL AMPLIFIERS

Frequency Range: 0 to 10mec,
approximately 0.3 V/in. 1o
100V/in. PP. 5 cycle to 10mc
approximately .07V/in. to
100V/in. PP

Rise Time: (10% ta 90%) .05
Hsec.

Attenuator: Multiplier with steps
of 1X, 10X, 100X, 1000X; con-
tinvously variable between steps.

Input Impedance: 1 megohm
shunted by 40mmf.

Maximum Undistorted Deflection:
3 inches peak to peak.

Signal Delay: Provides .25 usec.

NEW Dual Beam Scope -
DC to 10 mec

HORIZONTAL AMPLIFIERS

Frequency Range: 0 to
500ke =+ 3db PP.
Synchronization: Inter-
nal, external, line, or
deloy.

Signal Delay: A sweep "B de-

which triggers sweep.
From telemetering to radar . . . from stress
analysis to brain studies . . . from ballistics
to seismology. These are but a few of the
fields for which this scope opens new hori-
zons of exploration. It’s the H-25, permit-
ting you to compare and measure—easily
and accurately—two simul-scopic* signals
on a single cathode ray tube, with a greater
combination of features than has ever been
commercially available,

Latest in the ETC line of multi-channel
scopes, the H-25 now offers unusually high
frequency response—DC to 10mc—with
high sensitivity. High speed transients are
displayed through two independent and
continuously variable sweep generators. A
delayed trigger permits the second sweep
to give an expanded display of any part
of the first. Advanced design adds “direct
coupling. And ALL at moderate cost!

If you are an electronic engineer, you’ll
find 1t worthwhile investigating this new
scientific tool. Write, wire, or phone today
for complere details.

“8imul-scople—Two or more sitmultaneous events which can be
ohserved on a cathode ray tube. {Heg. Applied For.)

1200 E. MERMAID LANE

loyed trigger is availoble fram
aony part af sweep "“A."”

Time Base: Separate ar common.

Sawtooth Signal Output: Avail
able for both sweeps at terminals
on frant panel.

Positive Gate: Output available
an front panel.

AXIS

Input Coupling: Capacitive to
cathode of cathode ray tube.
Time Constant: 0.01 sec.

CALIBRATOR

Wave Shape: 60 cycle square
wave.

Voltage: O to 0.5 volts. Peak
continuvously variable.

POWER SUPPLY

Power supply is separate. con-
nected by 6 ft. armared cable.

ACCESSORIES

2 high impedance probes pro-
vided.

slectronle tube corporation

PHILADELPHIA 18, PA.




INDUSTRY REPORT—Continued

York for the first half of this year
shows that net profits have in-
creased 31 percent over the same
period last year. For the second
quarter only, net income for these
companies increased 43 percent over
1952 second quarter results.

» Net Profits — Reports from 24
firms showed the following profit

picture:
Net Profit—e6 Months
953 19

Company 1 52
Admiral $4,762,152 $2,5623,355
AMF 2,151,000 1,739,000

AT&T (12m) 388,580,000
“onsolidated

339,970,854

Eng. 365,983 262,615
Cornell Dubilier
1,258,353 1,106,743
ener al Cable 2, 971 347 2,469,954
75,417,000 57,119,000
Halllcrafters

(9m) 153,333 826,282
Hoffman 697,320 598,692
W. L. Maxso

(9 m) 646,194 329,936
Minn. M. & M 9 056,111 7,486,720
Motorola 4,64 0 679 3,129,704
Nat. Union Radio 334,844 (loss) 34,963
Philco 6,80 0 000 4, ,000
RCA 18185.228 11,299,930
Radioactive

Prod. 10,800 (loss) (loss) 18,036
Raytheon

(12 m) 3,859,000 2,047,000
Scott Radio 65,556 117,335
Stewart-

Warner 2,143,064 1,809,578
Sylvania 5,169,092 3,398,776
Telecomputing 26,600 38,400
Trav-Ler Radio 468,607 37,708
Tung-Sol 1,015,355 889,843
Westinghouse 35,660,000 31,607,000
» [Loans — General Precision

Equipment concluded a $15-million
V loan revolving credit guaranteed
by the USAF. It is designed to
replace use of banks to finance de-
fense business.

RCA completed a $50-million
credit with a group of institutional
investors by selling $10 million of
3% percent promissory notes due
May 1, 1977. Proceeds are for
financing an expanded volume of
defense business.

F-M System Keeps
Work Crews in Touch

A SEVENTY-SEVEN unit, two-way
f-m communication system now in
operation in the Department of
Public Works of Nassau County,
N. Y., is proving useful in keeping
field engineers, survey groups, and
road repair crews in contact with
each ‘other and with the central
office. Put into operation at the
end of July, the system also proved

20

its worth for emergencies on the
first day, when it was used to
bring rescuers to five people
stranded on a grounded cabin
cruiser.

» Equipment-—Installed and main-
tained by the New York Telephone
Co., on an $88,000 five-year con-
tract, the system has two fixed
stations and seventy-five mobile
units. A 250-watt transmitter with
seven remote control stations at the
county office of the department, and
a 50-watt unit at the sewage-dis-
posal plant are the centers of oper-
ation. Two mobile units are in-

stalled in boats used for mosquito
control work, and the other seventy-
three units are in engineers cars
and repair and emergency vehicles.
All mobile units are rated 30 watts.

> Sewage Power—During failure
of the loecal power supply, the 60-
watt transmitter can be operated
from a standby generator powered
by gases that are a byproduct of
the sewage disposal process.

The system will find value in di-
recting emergency crews in the
repair of storm damages, and is
expected to be an important aid
in speeding snow removal.

Recreation Dollars Go Mostly For TV

Radio-tv claimed the largest
share of personal consumption
expenditures for entertainment

SALES managers of tv manufac-
turers have long preached that to
sell sets you must sell the customer
on the benefits of entertainment
and recreation that ownership
brings. Success of this approach
is seen in the breakdown of per-
sonal consumption expenditures for
recreation made in the U. S. in the
past four years as compiled by the
Department of Commerce.

As shown in the chart, expendi-
tures for tv sets have represented
the largest investment by the U. S.
public for recreation in every year
since 1949. Last year, along with
repairs, it accounted for 24 percent
of the $2.8 billion spent for recrea-
tion, leading expenditures for mov-
ies and professional sports attend-
ance by $1.2 billion.

Personal consumption expendi-
tures are broken down into 12
groups ranging from food and to-
bacco to foreign travel and remit-
tances. Total money spent in all
groups last year was over $218 bil-
lion. Recreation expenditures ac-
counted for about 5 percent or
$11.7 billion of the total, the larg-
est amount in the past four years.

» Competition—Movie makers and

WWW-americanradiohistorv.com
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PERSONAL CONSUMPTION EXPEND.-MILLIONS OF $

sports promoters have noted the
effects of tv on their business right
from the beginning. But both tv
and movies have had a smaller
share of personal expenditures for
recreation since 1950. Movie and
sports admission expenditures de-
clined from $1.6 billion in 1950 to
$1.5 Dbillion in 1952. Television
dropped from $2.8 to $2.3 billion
in the two-year period. Decrease
in set prices during that time may
account for the lower dollar
figure.

» Reading—Of the types of prod-
ucts on which personal consump-
tion expenditures were made, mag-

(Continued on page 22)
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Every single one of “em relies on

All the Portable Transmitter-Receiver Units, Military
and Commercial, Employ RAYTHEON Filamentary
Subminiature Tubes for

low battery power

constantly dependable performance

extreme durability for rough service

maximum compactness — flat for better packing
uniform quality and availability

Raytheon has unsurpassed engineering and production resources for the
making of Subminiatures — has made millions of them over the past
fifteen years,

Raytheon Filamentary Subminiatures will be found in all the
major manufacturers’ portable units, among them:

BENDIX LINK

CLARK MOTOROLA

GENERAL ELECTRIC RADIO SPECIALTIES
HALLICRAFTERS U. S. AIR FORCE AN/URC-4

INDUSTRIAL RADIO U.S. ARMY AN/PRC-6,8,9and 10

@

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:

ELECTRONICS — September, 1953 Want more information? Use post card on last page. 21

wWwWWwW.americanradiohistorv.com



INDUSTRY REPORT—Continved

azines and tovs are the only two
major categories (over $1 billion)
that have steadily increased since
1949. They seem to take up the
slack left by the declines in tv and
movie spending. Perhaps tv, with
its horse operas and puppet shows
for children, has been responsible
for the increase in toy purchases.

Industry’s Labor Force
Keeps Growing

Number employed increases by
60,000 yearly, nears half mil-
lion for 1953

COMMUNICATIONS equipment man-
ufacturers employed ahout 465,000
people last year, 50,000 more than
were part of the business in 1951.
Since 1949, a total of 185,600 addi-
tional workers have joined com-
panies in the field, according to the
Department of Labor, for an in-
crease of approximately 60,000 em-
ployees each year.

» Breakdown — Production work-
ers last year accounted for 75.4
percent of the total number of peo-
ple employed. But the number of
production workers as a percentage
of total industry employees has de-
clined since 1949 when 78 percent
of the workforce represented pro-
duction workers. The remainder
are engaged in executive, purchas-
ing, finance, professional and tech-
nical, sales, and advertising fune-
tions.

So far this year, employment
seems to follow past trends. The
number of production workers has
increased but not as fast as total
personnel. If the past annual in-

LABOR TREND (N COMMUNICATION EQUIPMENT
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Which Twin-Screw |s the Phony?

In darkness or fog, the port control operator sees these ships on his radar
scope almost as clearly as by eye in bright day light. But which radar blip
is he talking to on his radiotelephone? Precious seconds or minutes may be
lost as he tracks the proper blip to correlate radar and radio. A special com-
mittee of Radio Technical Commission for Marine Services has just released
requirements for an identification device, development models of which are
undergoing tests at Long Beach, Calif. and on the Great Lakes. Picture was

taken from New York Port Authority experimental station

now closed

crement of 60,000 additional work-
ers continues this year, the indus-
tey’s workforce for 1953 will total
over a half million people.

» Investment—Additional workers
do not only mean additional pay-
roll costs. According to the
National Association of Manufac-
turers, the national average invest-
ment per job is $12,000. This may
be high for the electronics indus-
try where in many cases the only
equipment used is a soldering iron.
But even at half that cost, an
annual increase of 60,000 workers
could mean that the communica-
tions equipment industry must in-
vest $360 million a year.

Radio In Qil Industry
Shows Sharp Upswing

Mobile vhf radio expands
as microwave retrenches,
radiolocation a new field

SECOND largest industrial user of
radio communications facilities,
the petroleum industry continued
its rapid adoption of electronic

equipment during the past year
ending June 30, 1953.

» Mobile Radio—Greatest expan-
sion was in the field of vhf mobile
radio. Oilmen have found radios
in cars and trucks valuable
throughout their whole range of
operations. Radio links explora-
tion parties, drilling crews, pipe-
line maintenance men and even
finds uses in distribution and
marketing.

Transmitiers in the petroleum

service now total 22,000 with
authorizations granted to 600
users. This does not tell the

whole story, however, since many
transmitters used by the oil in-
dustryv, especially mobile units.
are licensed in other services such
as the marine, aviation and high-
wayv {ruck services.

» Radiolocation—Oft-shore 2eo-
physical exploration in the Gulf
of Mexico has brought a new radio
service into being. The industrial
radiolocation service provides an
extremely accurate form of elec-

tronic navigation essential for
prospecting ships. The service
shares the 1,750-1,300-kc band

with the disaster communications

(Continued on page 24)
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The Finest Signal Generator Of Its Kind

Polarad

Electnonces Corporation
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TRANSMITTERS IN PETROLEUM
RADIO SERVICE
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service. Other frequencies are
available for this service in the
uhf and shf bands.

» Microwave—The boom in point-
to-point  communications that
made the pipeline industry the
largest industrial user of micro-
wave equipment tapered off dur-
ing the past year. Users mean-
while occupied themselves with
finding additional applications for
their expensive systems.

Most of the microwave equip-
ment in the pipeline industry is
still used for telephone and tele-
printer communications between
pumping stations, meter stations
and terminals. However, experi-
ments have been carried on using
microwave for facsimile, super-
visory control, telemetering and
remote control.

Commercial Trend Ups
Ham Transmitter Sales

Home-designed equipment be-
comes more and more extinct
as resale values drop

THIRTY years ago, radio amateurs
were forced to build practically all
their own equipment. Ten years
ago, the amateur with a homemade
receiver was either a fanatic or a
bachelor. Today, the amateur with
a 100-percent commerical station
is commonplace, and the number
of such stations is steadily increas-
ing.

24

Manufacturers’ analyses of po-
tential markets for amateur trans-
mitters indicate a steadily increas-
ing number of sales—at least for
the next two years. These esti-
mates include sales of amateur-
type equipment to non-amateur
users, such as civil defense and
industrial organizations through-
out the world. Several foreign gov-
ernments are using unaltered ama-
teur equipment for important mili-
tary and civil communications
links.

» What Happened?—Largely re-
sponsible for the growing popu-
larity of commercial equipment is
the low trade-in value of home-de-
signed gear, regardless of age and
quality of workmanship and com-
ponents. In contrast, many ama-
teurs now trade in their old equip-
ment as each new model comes out.

Utilities Group Installs
Microwave Network

RESURGENT interest in private mi-
crowave communications is evi-
denced as the Middle South Utili-
ties group begins construction of
its 490-mile relay network. One
of the largest nongovernment mi-
crowave networks in the power
utilities field, the system will link
electric power generating and dis-
tributing facilities in Arkansas,
Louisiana and Mississippi (see
Power Companies Go Microwave,
ELECTRONICS, Industry Report, p
8, Sept. 1952), )

The system will comprise 16 re-
peaters and 4 terminals. Total cost
will exceed $500,000. Contracts
have been awarded to Motorola and
Electronies, Inc.

Twenty-four channel eguipment
will be installed with initial channel
utilization plans calling for private
line, party line, teleprinter, tele-
metering, supervisory control and
mobile radio control circuits. Su-
pervisory control via microwave
with powerline carrier interconnec-
tions will provide remote control
of more than 40 unattended substa-
tions. The system is scheduled to

.

be in operation before the end of
1953.

» Fire Communications — An ex-
tensive microwave communications
system to link outlying fire stations
and fire-alarm headquarters is un-
der study in Phoenix, Ariz. It is
estimated that the microwave sys-
tem will cost $150,000 as compared
with $703,000 for a corresponding
system of cables. The New York
fire department is at present oper-
ating a one-hop microwave link as
part of its communications system.

Jeep-Maker Building
TV Station Equipment

Willys Motors, second Kaiser
interest engaged in electronics,
readies transmitter

ELECTRONICS division of Willys Mo-
tors has entered the tv equipment
manufacturing business. Acquired
by Kaiser Manufacturing last
April, the company is the second
firm in the Kaiser fold engaged in
electronics. Just last year, Kaiser
Corp. invested in Sanders Associ-
ates, makers of components in New
Hampshire.

Willys proposes to supply a com-
plete tv package to station cp
holders in areas of 50,000 popula-
tion or less where high-powered
signals are not received. It will
consist of a 1,000-watt transmitter
operating from 450 to 900 mc, cam-
era, projector, console, panel and
other equipment. A prototype of
the new transmitter is now in pro-
duction and the company hopes to
submit it to the FCC for approval
late in September. If approved,
the first transmitter delivery will
go to WCEN in Mount Pleasant,
Mich.

The company is also working
with the National Association of
Educational Broadcasters to de-
velop a transmitter that meets re-
quirements of educational tv sys-
tems.

» Reason — Raymond R. Rausch,
executive vice-president and gen-

(Continued on page 26)
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Simplz a complez, stencard or special, Hermaseal makes them ail, 2-electrode
LET HERMASEAL HELP YOU crystzl holder bas2:, standard octal headers up to 18-terminal headers available

in conplate range of sizes, styles and patterns. Hermaseal can do the wiring and
WITH HEADER AND supply enclosures, with ei‘rherydry air fill or vacuum-pumped and pressure-filted
SEALED RELAY ASSEMBLY with dry nitrogen, for releys, transformers, choke coils, etc. Hermaseal hermetically
PROBLEMS! sealed assemblies reet all specifications, are available in wide range of sizes and
adaptat ons to meet spedfic requirements.

When you need “ubular 3itton End Caps for condensers . . . end caps that must

END CAPS FOR CONDENSERS meet hich quality standands . . . yet cost is a factor . . . and, you need them in a

FIVE STANDARD SIZES hurry .. . call on Hzrmasea !
TO FIT MOST NEEDS! Hermaseal is o tep specialist, o pioneer in hermetically sealed terminals, sealed

headers and alliec pcrts for the radio-electronics industry.

HERMASEAL GLASS SEAL You ca1 save timz, =t down on rejects because Hermaseal Seal Tubes have
TUBES HELP SPEED-UP met:lized ends fcr easy sobdering to end caps. Hermaseal Seal tubes are available
ASSEMBLY! in a wide range ot stoch and special styles and sizes.

-
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INDUSTRY REPORT—Continved

eral manager of Willys said that
surveys indicated it would be five
years or more before some locali-
ties could obtain transmitting
equipment unless additional manu-
facturing facilities were made
available. He emphasized that the
company has no intention of build-
ing radio transmission equipment.

Plans are to add 100 technicians
to the electronics division.

Are Electronic Stock
Prices Leveling Off?

END oF FIGHTING in Korea has
caused electronic manufacturers
and stockholders to watch the stock
market closely. So far, observers
have varied opinions of the direc-
tion electronic stock prices will
take.

» Prices—Eleven stocks that make
up the index shown below sold at
prices from $86 per share to $63
in 1952, In 1948, they ranged be-
tween $35 and $61, showing, as
the index does, that electronic
stocks have increased considerably
in price in the past five years. In
July of 1953 prices for these stocks
ranged from $72 a share to $11 per
share.

» Change — Despite the glowing
profit reports of companies in the
electronies field for the first six
months of 1953, some observers
think that electronic stocks reached
their high last December. Since
then, prices have fallen more rap-
idly than the market in general.

RADIO-TV-ELECTRONICS STOCK PRICE INDEX
1 @ T 1 T

300+

INDEX

|
| 1935-39:100
- 1 ] SCURCE. STANDARD AN PODRS

a9 50 k-1l 52 53
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Avug. 29-SEPT, 6: West German
Radio and Television Exhibi-
tion, Duesseldorf, Germany.

AUG. 31-SEPT. 1: National Sci-
ence Foundation conference
on Photoelectric Problems,
Techniques and Instrumen-
tation, Lowell Observatory,
Flagstaff, Arizona. .

SEPT. 1-3: International Sight
and Sound Fxposition,
Palmer House. Chicago, Il

SEPT. 1-4: DPacific General
Meeting, AIEE, Hotel Van-
couver, Vancouver, B.C.

Sepr. 1-12: British 20th Na-
tional Radio & Television Ex-
hibition 1953, Earlscourt,
London, England.

SEPT. 14-16: Fourth Annual
Convention and Manufactur-
er’s Confercnce, NEDA, St.
Louis, Mo.

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

11.

SEPT. 21-25: Eighth National
Instrument Exhibit, Sherman
Hotel, Chicago, Il

SEPT. 28-30: Ninth annual Na-
tional Electronies Conference,

MEETINGS

Sherman Hotel, Chicago, Tl

SEPT. 29-OcT. 1: AIEE Middle
Eastern District Meeting,
Daniel Boone Hotel, Charles-
ton, W. Va.

Oct. 2-11: First Annual Na-
tional Electronic Show, Santa
Monica Pier, Santa Monica,
Calif.

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

Oct. 13-15: National Confer-
ence On Tube Techniques
sponsored by the Subpanel On
Tube Techniques of the De-
partment of Defense, Wes-
tern Union Auditorium, New
York, N. Y

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

Nov. 9-12: Conference on Radio
Meteorology, Austin, Texas.

Nov. 13, 14: Annual Electronics
Conference, Hotel President
Kansas City, Missouri.

Industry Shorts

> Half-million dollar electronic
network analvzer that will enable
utilities to determine the most
practical and inexpensive way to
expand their operations is being
built for Syracuse University by
GE.

> Norwegian Broadcasting Corp.
has ordered tv equipment and hopes
to start experimental service early
next vear. Regular programming
is not expected for another two
vears.

» May production of tv receivers
in the United Kingdom rose sharply
to 90,000, compared to 81,000 in
April and 91,000 in March. A pro-
visional estimate for June output
is 74,000. In 1952, tv production
in March, April, May and June was
72,000; 65,000; 65,000 and 54,000.

» Invention of a radio capacitor
made from sea sand from the Tra-
vancore coast of South India that
contains 98 percent of pure ti-
tanium dioxide is eclaimed by re-

search scientists working in India’s
National Physical Laboratory in
New Delhi.

» Development of 4 new magnetic
decision element that may be su-
perior to the transistor or vacuum
tube in the 0-200 k¢ range, appli-
cable to most weapon computers,
was announced by Naval Ordnance
Lab.

» Official Russian figures for the
first half of 1953 indicate that sales
of tv sets to individual consumers
tripled compared to the same period
in 1952,

» Air in new Grand Trunk coaches
is heated and cooled through use
of electronic thermostats that are
eight times more sensitive than
other types.

> Nepszava states that there were
887,000 radio subscribers in Hun-
gary in 1952 compared to 383,000
in 1937. A total of 1,200,000 is ex-
pected by 1954.

September, 1953 — ELECTRONICS



In Westinghouse Picture Tubes

Create Brighter, Sharper Pictures

ET-95030

ELECTRONICS — September, 1953

25% Brighter

An exclusive new Westinghouse
screen phosphor now produces 25% more
light output with the same beam current. Your
sets can now give 25% brighter pictures with
Westinghouse Reliatron Picture Tubes.

Chassis  with  ordinary
new picture tube.

phosphor. Mew phosphor
is now found in all
Wesfinghouse  Reliatron
Picture Tubes.

you CAN BE SURE...IFITS

estinghouse

VWESTINGHOUSE' ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA,‘.N.}Y.

RELIATRON TUBES

. Improved Focus

Smaller spot size of new Westing-
house electron gun gives better picture defini-
tion, smaller snow particles in fringe areas, less
blooming. Results in more sharply focused pic-
tures in both primary and fringe areas.

New Electrostatic Focus Gun. The first electrostatic focus
gun which works we!l despite variation of operation
voltage in receiver designs. Picture remains in focus
despite variations in house voltage; despite variations in
set components. Stubilizes focus through more precise
shaping and control of electrostatic field.

Magnetic Focus Gun. Simple construction gives sharp
Chassis with new West. focus, crisp picture, excellent reception in all areas
inghouse Picture Tube
having 259% brighter

These improved desi

: : gn features
-* 25% Brighter Ph

osphor
Focus Gun

in all Popular pict -
v tube types, s

. * New Electrostatic
are availabje

Want more information? Use post card on last page.
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ABOVE BEYOND

B Precision-built by the makers of the
world’s most powerful transmitting
equipment—for the Voice of America
—the GPL-Continental TV Transmitter
offers quality and construction superior
to accepted standards of today.
Exclusive “Frequilock” feature pro-
vides aural-visual frequency control of
4.5 mc = 500 cycles or better, even as
high as 890 mc. No more intercarrier
buzz! In addition to the console unit
there is ample rack space for picture
and waveform monitors. Transmitter
controls may also be operated from
the rack. With simplified power and

control circuits, manual controls are
minimized. .

It is designed for compactness and
maximum accessibility. In addition, it
is housed in unit-construction, frame-
less type cabinet in which cabinet
members serve not only as equipment
mounting panels, but also as an effi-
cient duct system through which cool-
ing air is circulated.

This 1 KW transmitter is arranged
for ready expansion to greater output,
or the exciter only may be operated as
a small community station with 250
watts output.

Write for full details on the GPL-Continental PA-714 1 KW Transmitter

Want more information? Use post card on last page.

WWWwW.americanradiohistorv.com
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Check these features of the
cply(’w 1 KW UHF Transmitter

* Maximum accessibility Built-in VSWR metering — continuous
power measurement.

¢ Simplified power and control circuits.

e Exciter is a 250-watt transmitter for
all UHF channels.

Complete flexibility for future power
® Space-conserving cabinet design — increase.
Transview styling.

¢ Completely air-cooled.

Features Continental’s new ‘‘Frequi-
lock —new development in frequency
control provides aural-visual frequen-
cy control of 4.5 mc + 500 cycles or
better, even as high as 890 mc. No
more intercarrier Buzz.

* May be operated without console —
plenty of rack space (63”) in cen-
trally located panel on transmitter for
picture and waveform monitors.

® Single output tube operation for each Delivery of immediate orders in De-
power amplifier. cember, 1953.

GPL MEETS EVERY STATION REQUIREMENT WITH
EQUIPMENT OF SUPERIOR QUALITY AND UTILITY

CAMERA CHAINS - Extremely compact, readily portable, built

for combined studio and field use. Choice of major networks for

® their top live programs. Exclusive remote control features provide
pan, tilt, iris and lens change from 1000 feet away.

PA-100-A TV PROJECTOR - A truly professional 16 mm
projector to meet the continuous-service, minimum mainte-
nance requirements of economical film telecasting. Ruggedly
built, it provides crisp, bright pictures as well as high fidelity
sound. Sound frequency response flat to 7000 cycles. Sound
flutter kept at less than 0.25%. Adjustable tone controls
compensate for poor sound films.

. ]

VIDEO RECORDERS - A complete high-quality TV re-
cording System which produces standard 16 mm 24
frames per second film. Images are reproduced in nega-
tive or positive on emulsion 7373 or 7302 or equivalent.

Finest picture resolution, high quality recorded sound.

I NCORPORATETD Cable address: Prelob
PLEASANTVILLE NEW YORK

TV Transmitters * TV Camera Chains ¢ TV Film Chains ® TV Field and Studio Equipment ¢ Theatre TY EquipmenfjJ

e (18118131 PrECISTON Laboratory pr

ELECTRONICS — September, 1953 Want more information? Use post card on last page. 29
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To Manufacturers of Electrical Apparatus, Appliances,

M OHEOK General
~NAGNET

FORMVAR and PLAIN ENAMEL and

, From the beginning of electrical equipment manufacture,
General Cable plants have been a prime source of supply for all

Other General Cable

industry’s requirements in magnet wire. Now, with batteries of new, Products for Electrical
g . i Manufacturers include:
ultra-modern, high-speed machines, General Cable is not only a
. . . E Apparatus, Transformer and
mass producer but maintains quality control standards on a plane Motor Leads — Paper, VC, ar
. . . Plastic Insulated
which has attracted wide attention.

Asbestos VC and all asbestos
wires and cables

- . . Automotive and Aircraft Wires
The line of standard magnet wires includes shapes, types and Cables

. 3 . B Battery and Starter Cables
and sizes for every electrical device requirement and under General Purpase Wires

2 f. d.f'O Ignitian Wires and Cables
SRElY SReraiing I CRNIOn: Eiectronic, Radio and TV Wires
and Cables
Formvar and other synthetic enamels, Plain Enamel, Connection and Haok-up Wires
. . N . HF Caaxial Cables
Nylon Enamel, with light, intermediate or heavy

Microphane Wires and Cables
TV Camera Cables

/ TV lead-in Wire (UHF and HF)

coatings.

Cotton, Paper, Silk, Nylon, Glass, and Special High
Temperature Coverings with light, intermediate or
heavy coatings (single and double wrappings, similar
and dissimilar materials). Also bare and all types of
enamel wire with all types of other coverings. Silicone
and other types of bonding are also available.

Elevator Control Cables
I/ Fixture Wire
Machine Tool Wiring
Oil Burner Cables
Reactor Cables

SAFETY m.i. WIRING
SYSTEMS (Pyrotenax)®
SUPER SERVICE and low-cost
welding cables.

SUPER SERVICE portable cords
and cables

Ovur engineers will be glad to assist you. Call on
the nearest General Cable office for helpful service,

Underwriters cords of all types
detailed information and prompt delivery.

Rubber and plastic insulated
wires and cables — all types.

...and other types,

WWW.americanradiohistorv.com
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ALL OTHER INSULATIONS

For Prompt, Dependable Information and Service Anywhere in the
United States ... General Cable maintains

21 Sales Offices
15 Resident Sales Representative Locations.
Over 600 Distributor Sales Locations
6 Regional Stock Distribution Points

6 Manufacturing Plants and Stocks

Executive Offices: 420 Lexington Avenue, New York 17, N.Y.. ¢ Sales Offices in Principal Cities of the United States

wwWLamericantadiohistornvscom
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DO YOU KNOW WHAT THIS I§? ? ?

Photo from
“My Maryland”’—-
A. Aubrey Bodine

. AND WHAT IT MEANS 10 YOUR FUTORE?

These are the traditional white marble steps® of
Baltimore, photographed from an unusual angle.
There are no unusual angles of employment with
Westinghouse in Baltimore, since every opening is a
step toward a well-planned future.

In your plans, be sure to include the Baltimore
Divisions of Westinghouse. Here operations are de-
liberately keyed to a balance between civilian and
military work, which means that continued peak
production is a matter of policy. rather than chance.

Salaries are commensurate with training, experi-
ence and ability. In addition to a highly respected
patent award plan, opg_ortunities for advanced de-
grees and relocation expenses, Westinghouse offers
all of the usual employee benefits, plus!

Currently we have an opening for a:

TECHNICAL WRITER
ELECTRONIC CIRCUIT ENGINEER
TRANSFORMER DESIGN ENGINEER
AIRBORNE RADAR SYSTEMS ENGINEER

SERVO MECHANISM ENGINEER

. . and qther engineers who can complement our
already fine organization.

To apply, send resume to—

R. M. SWISHER, Jr.
Employment Supervisor
DEPT. S1

WESTINGHOUGE

ELECTRIC CORPORATION
109 West ‘Lombard Street. Baltimore 1, Md.

Tf yon are already employed at your highest skill
in a defense industry, do not apply.

» Actually, most Ealtimoreans now prefer to live in the spacious and

attractive suburbs which surround the city.

Want more information? Use post card on last page. September, 1953 — ELECTRONICS
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«.« First to make a successful

incandescent lamp

Thomas Alva Edison

187-1931

One of the most prolific inventors of all time, this gifted
American developed 1,033 patents during 50
years of continvous work. Among these
was the “‘electric light,”’ a carbonized
cotton filument incandescent lamp, suc-
cessful for the first time on Oct. 21,
1879. Edison died at 84, after re-
ceiving every honor a grateful
world could bestow.

From an original drawing made for OFmite

OHMITE

armerncan atmmoernmswory




BUSHINGS FOR SPECIAL
PANEL THICKNESS

Extra-long bush-
ings and shalts
allow mounting
on panels up to
2 inches in
thickness. Seven
bushing lengths
are available,
from 1y to 213
inches.

SCREW DRIVER SLOT SHAFT

Where infre-
quent adjust-
ments are need-
ed, shaft ends
can be slotted
for operation
with a screw-
driver. Tamper-
ing with the
shalt setting is
thus minimized.

TANDEM ASSEMBLIES

Ohmite rheo-
stats can be
mounted two or
more in tandem,
for simultane-
ous operation of
several circuits.
Universal joints
provide smooth,
positive mechan-
ical action.

360° WINDING

OHMITE MANUFACTURING COMPANY

you need in &

OHMITE

Two small mod-
els available
with continuous
circular cove and
endless winding.
Unlimited rota-
tion of shaft and
contact arm.
Taps supplied at
any desired an-
gle on windings.

SEALED, ENCLOSED CAGES

Compact, corro-
sion - resisting
metal enclosure,
permanently
scaled by a dou-
ble seam, pro-
tects the unit
completely.
Available with
rheostat Models

H and J.

Toggle switch is
operated with a
positive snap by
the movement
of the contact
arimm, Opens the
rheostat circuit
or switches an
independent cir-
cuit. Available
for all models.

RHEOSTAT?

4

£
\ %
II

DEAD LUG OFF POSITION

Opens the cir-
cuit at the high
or low resist-
ance position as
the contact
passes on to the
Iug, which is dis-
connected from
the winding.
Recommended
for light duty.

SNAP-ACTION OFF POSITION

Opens the rheo-
stat circuit at
the high or low
resistance posi-
tion. The circuit
is opened as the
brush snuaps into
an insulated
notch next to
the lug. provid-
ing indexing.

LESS THAN STANDARD

ROTATION

4817 Flournoy Street, Chicago 44, lllincis

Rheostats can be
supplied with
winding space
and angle of ro-
tation less than
standard. Rheo-
stats can also be
supplied with
fixed or adjust-
able stops.




SPECIFY « BUY

STABILINE

INSTANTANEOUS

TYPE I E

Automatic

ELECTRONIC

"~ FOR SUPERIORITY

in performance ... design ... construction

VOLTAGE
REGULATORS

USE

TO MAINTAIN CONSTANT OUTPUT VOLTAGE

REGARDLESS OF LINE OR LOAD CHANGES

INSTANTANEOUS CORRECTION — as compared with other
forms of line voltage correction.

EXCELLENT STABILIZATION and REGULATION — the maximum
change in output voltage will not exceed . o= 0.25 of
1% for any or all variations in operating conditions . . .
=+ 0.1 of 1% for input voltage changes . . . & 0.15 of
1% for load current changes or load power factor changes
from lagging 0.5 to leading 0.9.

MINIMUM WAVEFORM DISTORTION — except under the most
adverse conditions, distortion is less than 2%.

WIDER INPUT RANGE — than most competitive types. 95-135
volts for a nominal of 115 volts and 195 to 255 volts for a
nominal of 230 volts.

ADJUSTABLE OUTPUT VOLTAGE — a nomina! 115 volt output
is adjustable from 110 to 120 volts and from 220 to 240
volts on a 230 volt nominal output.

INSENSITIVITY TO FREQUENCY CHANGES — but to maintain
optimum correction characteristics, tolerances should not
exceed = 10% of the specified frequency.

me SUPERIOR ELECTRIC

BrRISTOL, CONNECTICUT

POWERSTAT VARIABLE TRANSFORMERS POWERSTAT LIGHT DIMMING EQUIPMENT
STABILINE AUTOMATIC VOLTAGE REGULATORS VARICELL D-C POWER SUPPLIES,
YOLTBOX A-C POWER SUPPLIES SUPERIOR 5-WAY BINDING POSTS

ELECTRONICS — September, 1953

PR FRIp

Want more information? Us

Designed to meet the most exacting requirements for a-c line voltage
stabilization, STABILINE Automatic Voltage Regulators type IE are pre-
cision built . . . subject to the most rigid manufacturing specifications
but have the important characteristics of circuit simplicity and mechanical
ruggedness.

Each STABILINE type IE is checked and rechecked to assure or better the
published performance characteristics. A STABILINE Automatic Voltage
Regulator built by The Superior Electric Company is superior in perform-
ance, design and construction,

THERE'S A STABILINE TYPE IE T0 MEET YOUR NEEDS

Standard models are available in numerous ratings in capacities up 1o 5.0 KVA.
Special types can be application engineered to meet practically any individual
requirement,

FOR COMPLETE INFORMATION — use the
attached coupon to send for your copy of Bulletin
$351 including engineering and application data.

0 e S X e S =y
- THE SUPERIOR ELECTRIC COMPANY :
209 MAE AVENUE, BRISTOL, CONN. 5

Please send my copy of Bulletin S351. S

_[\JAME ¥
POSITION - - -

co. NAME s

CO. ADDRESS :

Ccity ZONE STATE ;

0 T G R M O G R O R e e TR 9 R S e e

post card on last page. 33



EL SEGUNDO
CALIFORNIA

Largest
Range in the

Industry

Al5

71 VNTERNATIORAL WECTIFIZR CORP
¥ = bl

. w

e

> CARTRIDGE TYPES

c y : e 1.5 mato 60 ma
PHOTOELECTRIC CELLS . 20 volts to 10,000 volts

Send for Eulletin PC-649 - Send for Bulletin H-1

' INTERNATIONAL RECTILELER
C O R P (o] R A T I (o) N
5" 2=1 "B GRAND AVE EL SEGUNDO, CALEKFORNIA P HONE OREGON 8-37

A G O 205 W w A C K ER DRI V E P HONE FRANIKTILIN 2

78
3 8 8 9
5 01 M ADI S ON A VENUE P HONE P L AT A S - 8 6 6 5

Y O R K

34 Want more nformation? Use post card on last page. September, 1953 — ELECTRONICS
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TIME PROVED

Eimac 4W20,000A gives 25 kw peak
sync power output through channel
13 with only 500 watts driving power

TYPICAL OPERATION

Class-B Linear Amplifier—Television Visual Service

(Per tube, 5 mc bandwidth, 216 mc.)

Load Impedance

D-C Plate Voltage

D-C Screen Voltage

D-C Control-Grid Voltage

Peak
Sync Level

D-C Plate Current 6
D-C Screen Current 230
D-C Grid Current 90
Peak RF Grid Voltage 280
Driving Power 500
Plate Power Input 42
Plate Dissipation 16

Useful Plate Power Output 26

FOR THREE YEARS THE EIMAC 4W20,000A

has been proving itself an outstanding
power tube in a variety of electronic appli-
cations. In VHF-TV operation it gives an
easy 25 kw peak sync power output with only
500 watts driving power. This high power out-
put with low driving power requirements is
typical of Eimac radial-beam power tetrodes.
Rugged 4W20,000A construction includes a ce-
ramic envelope that minimizes losses and increases
operational life. In pulse service, FM and TV opera-
tion the 4W20,000A is the only time proved tetrode

in its power class.

650 ohms
7000 volts
1200 volts

—150 volts

Black Level
4.5 amps

100
45
220
300
32

16.5 kw
15.5 kw

EITEL-McCULLOUGH, INC, san sruno,

ELECTRONICS — September, 1953

ma
ma
volts
watts
kw

Information about the 4W20,000A or
any of Eimac’s complete line of electron
power tubes can be obtained by writing
our Application Engineering department.

The.;PoWer-fo_r TV

Want more information? Use post card on last page.
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othing You Build Into Your Product
Clan Count Lor More /

This compact Reset Counter, shown actual
size, is a standard built-in part of many
makes of business machines, cameras, coin
machines, compressors, die casting machines,
hay balers, laundry equipment, plastic mold-
ing machines, punch presses, shoe machines
. and what have you? It counts turns,
strokes, pieces or other units of perform-
ance and output . . . supplying facts-
in-figures that help toward closer

Want more information? Use post cord on lost page.

EDER-

,{ unton

o0T

Countrol. Find out how your product can give
your customers a new usefulness, with these
or other Veeder-Root Counters for mechan-
ical or electrical operation. Write:

VEEDER-ROOT INCORPORATED
HARTFORD 2, CONNECTICUT

Chicago 6, !Il. » New York 19, N. Y. ¢ Greenville, S. C.
Montrea! 2, Canada ¢ Dundee, Scotland
Offices and Agents in Principal Cities

The Name that Counts”

September, 1953 — ELECTRONICS



nodt as easy as this. ..

[N

TV Wire
Coaxial Cable
Multi-Conductor Cable

Microphone Cable

e

h e il
e ?

Thermostat Wire

TR

Hook-up Wire

Aircraft Cable

N
e

g

o
Q
Q
@

High-Temperature
(Teflon) Wire

hen you need wire, it’s good to know that there’s a depend-
able SYNKOTE construction for every conceivable electrical
and electronic use. If we don’t have il in stock, we’ll manufac-
ture it to meet vour requirements. For prices, samples or tech-
nical assistance, contact your nearest Plastoid representative
. or call these men:
CHIEF ENGINEER: J. Tomey; phone: FRanklin Boro 7-2311 (New Jersey)

SALES-SERVICE: Don Nichols; phone: FRanklin Boro 7-2311 (New Jersey)
N.Y.C. SALES-SERVICE: W. Grant; phone: STillwell 6-6200 (New York)

Qi,omaﬂon o offices: 42-61 24th St., Long Island City, N.Y.

plant: HAMBURG, N. J.

2

'MANUFACTURERS OF DEPENDABLE 7 r %4 INSULATED WIRE AND CABLE

ELECTRONICS — September, 1953 Want more information? Use post card on last page, 37



Industrial TV Tube

.. ."goes the limit" in rough

and tumble service

Engineers at Diavonn Power SPECIALTY CORPORA-
TioN had two features in mind when they decided on
this Image Dissector tube for industrial television.

They wanted simplicity of operation and they
wanted dependability.

They got simplicity by designing a tube with no
filament or electron gun. It has only three major
components: (1) its cold cathode face (a film of
Cesium Antimony having a photosensitivity maxi-
mum, in the blue region of the visible spectrum, at
about 20-35 micro-umperes per lumen), (2) electron
multiplier, (3) accelerator rings.

Thev got dependability and assurance of long life
in the roughest service by making most of the in-
ternal components of un Inco Nickel Alloy
Lirconel®.

Proof that Inconel wus a wise choice is the fact
that the first tubes they manufactured have given
over four vears of service, and are still in use.

Here’s why most of the internal parts of the tube
are made of Inconel ...

It’s non-magnetic, even after being cold worked

It has good drawing characteristics

It has excellent spot welding characteristics

It’s less expensive when all costs are considered

It can be easily kept free of foreign matter to
avoid gus formation

[t can be easily cleaned and kept clean

It remains strong and stiff when heated for
degassification

All of these contribute materially to long tube
life and dependability.

Perhups Incounel, or another of the Inco Nickel
Allovs. can fend its useful properties to an electronic
design or fabrication problem of your own. We'd
be glad to cooperate, or you may write for “Inco
Nickel Allovs for Electronic Uses.”

Consult vour regular supplier of Inco Nickel
Alloy foris for latest information regarding their

availability. Remember, too — it always helps to

anticipate vour requirements well in advance.

THE INTERNATIONAL NICKEL GOMPANY, INGC.
07 Wall Street New York 5, N. Y.

Want more information? Usc post card on last page

LIGHT falling on the face of Image Dissector tube of the
“Ltiliscope” closed circuit industrial television, liberates elec-
trons from the special surface of the photocathode. These are
multiplied through a series of eleven silver-magnesium cups on
Inconel holders and increase the signal 1wo to six million times.
This signal is carried by co-axial cable 1o the monitor where it
prodnces the television picture.

The success of the tube depends on a nearly perfect vacuum
and absolute cleanliness and purity of parts within the tube.
Formation of the multiplier cups (at left) and accelerating
rings (at right) is precise work.

All of the tinv parts must be frec of any contamination; they
are immersed in a degreasing solvent, boiled in a detergent and
annealed under a vacuum before being assembled with gloved
hands. The electron multiplier alone has over 130 parts which
are secured by spot welding. The designers found that Inconel
was the only satisfactory metal for all but a few of the parts
within the tube.

A,

TeAoT matt

Inco Nickel Alloys

MONEL® * “R"® MONEL * “K”® MONEL * “KR"® MONEL
1g1® MONEL * INCONEL® * INCONEL “X"'®

INCONEL “W"® * INCOLOY® * NIMONIC® ALLOYS
NICKEL * LOW CARBON NICKEL * DURANICKEL®

September, 1953 — ELECTRONICS
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NATIONAL

VULCANIZED

FIBRE

e \ ...\‘:ontribuies to an improved product—
‘ \ copper-clad Peerless Capacitors for Bendix Radios

\ \

\Thes‘ copper-clad Peerless\ capacitors are used by the
Bendix Radio Division, Bendix Aviation Corp., on the voice
¢oil circuit and pov%(\er input lead of their automobile radios.
The capacitor is a ¢ombination of Peerless Insulation .004
inch thick copper-clad on both si\ies with .00135 inch copper
foil. Pu'l‘lched clean,, Ohmeter \ests indicate no shorts
bgtween the copper f01\l_ surfaces. A\\minimum capacitance of

National Laminated Plastics
m

y accepted

fly known

200 mmf is obtained.

[This pl\actical ase of\ Peerless Iksulation, a paper-thin
grade of National Vuléanized Fibyre, is typical of the
countless contributions made by the \material of a million
useL'—NatidPal Vulcanized‘F ibre —to business and industry.

National’s\Peerless Insulation was thé\ﬁrst fish paper and
has |been accepted as stand\_ard ever since. It is smooth,
strohg and has excellent forming qua}xéties. Write for

detakled litera\;ure and enginéering servick information—

\ \ \
NATIONAL VULCANIZED FI\BRE co.

‘ Wiimi ‘
\ iImington i \ Delaware
bﬂ‘ices in s Pty \ Principal Cities \i

\
\ ‘ *
\ \ Since 1873 \ \

Peerless Insulation, pos-
sessing high dielectric
strength plus excellent
rigidity, is copper-clad on
both sides to make these
capacitors. The punched
parts, selling for approxi-
mately 7/10 of one cent,
replace commercial types
of capacitors costing five
or six cents.

wwWWeamericantadiohistonv.com i
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Kely on. PHELPS DODGE for Magnit litre ondd

THE RIGHT WIRE
TRANSFORMER,

FAIL ot (aiing QM;——M Nene T Meeker/

Want more information? Use post card on last page. September, 1953 — ELECTRONICS
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Appbieation Kiuoo-Howr

FOR YOUR
MOTOR OR COIL?!

) Vast and varied experience in every field of

electrical and electronic manufacture.

Unexcelled research, manufacturing and quality
control facilities—most complete and up-to-date

line of magnet wire in the industry.

) Practical help in selecting correct size, shape

N PHELFS DODGE COPPER PRODUCTS

CORPORATIO

INCA MANUFACTURIN% DIVISION
A

FORT WAYNE, tNDIA

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

and insulation to meet exact design specifications.
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PRODUCTS wired for life with

NEW YORK
TRANSFORMER CO., INC.

The NYT compact, lightweight, open type transformer, the HORNET, is designed and
constructed by transformer specialists to give accurate and dependable service.
Three vital factors . . . sound engineering, skilled workmanship and quality wire . . .
are combined to assure longer life and greater efficiency for this superior unit. Here, as in the
manufacture of many other fine electric and electronic products, Warren Wire is used for its
easy handling, efficiency and dependability. There’s a Warren Wire Engineer near you frained
to help you solve your wire problems right in your own plant, There is no obligation, of course.

Write for new Teflon Speuﬁcuhon #1001, dated Februury, 1953

”3WNRREN WIRij COMPA&NY&
I= e ~ Plant and Main Office: POWNAL, VERMONT =

NEW YORK « SYRACUSE - NEW HAVEN - Pmuosumm . PITTSBURGFL . cuv:uup”*ﬁm‘i
_ DETROIT - CHICAGO*: SI.LOUIS*+ ST. PAUL - LOS ANGELES” SAN FRANCISCO

i
o

i

o i Manufndwers of Plain Enamel, Nylon, Formvur, Teflon andéSef'ved@»&!ﬁf' E
b sﬁ mlref‘. .. Teflon Hook-up and lead ere ... Tinned ond Bare Cyb -, J;fgi
E— AR e R . e
42 Want more information? Use post card on last page. September, 1953 — ELECTRONICS
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The New Vurlun Reseum and Admlmstruﬂon Bumldmg

Continuing development and expansion of
microwave - engineer ng aoplications for klystrons
and other electron devices will be carrizd on :n the
newly-opened Palo Alte fac lities of Varian Associates.
This completes a greater than eight-fold growth “r Verian
in the five years since the formation of the compeny. Total
extent of its several plants now exceeds 93,000 square feet.

Size of the original staff has grown to 598. These people are all
devoted to the goal of improving and expanding service to the eleztronic
field—keeping Varian the first name in klystrons aad related produc:s.
Since its discovery, Varian has pioneered in the new field of nem.r
(nuclear magnetic resonaace), has established thz leading
commercial laboratory fer investigation and development
of this penetrating technique; and has introduced
instruments with brcad new caoabi.it'es
for exploring the characteristics of materials.

Field Engineering Representative: in 38 Cities thrcughost the World

VARIAN associates
PALO ALTO 1 ©. CALIFORNIA

THT e in #pTeons
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e?
" could“'t bhe don

The books said it couldn’t be done—
but Andrew engineers went ahead and
designed an antenna that gives
excellent coverage mounted inside the
tower! This ingenious development
enabled station WTOP in
Washington, DC to use their television
tower for FM too—and so save

thousands of dollars.

Whatever your problem in antennas
Andrew ingenuity will find the answer.
Be sure to consult us.

hedlreer

.~ CORPORATION

it
= ;’,
3

y- 4 363 EAST 75TH STREET, CHICAGO 19
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You name it — we supply it. Most likely it’s
a standard number, for Clarostat’s outstanding
line provides the widest range of wire-wound

and carbon controls in meeting usual needs.

That means immediate delivery from factory
stock. And for single pieces or small lots, wanted
in a hurry, your local Clarostat distributor
carries a representative inventory.

But if your control requirements are extraordinary,
then Clarostat can design, tool-up and swing into
full-scale production on your specials, in jig time.

Remember always that, from miniaturized carbon and
wire-wound controls, to standard-sized controls, and
again to all sorts of single and tandem units, shafts

and switches, broad and tight tolerances, any tapers and
taps, “You Can Stand Pat with Clarostat” for
your simple or difficult control needs.

Wi TH Exceptional engineering, tool-designing and

“’Controls Headquarters®’.

LAROS

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

manvufacturing facilities second to none, are
standing by for you at Clarostat. Let us collan-
orate on your control requirements, here at



A NNOUNCING...

Shown approximately full size,

C.T.C.’s new CST-50 capacitor

with greatly increased range, greoter stability

g,

-

m .a.' ¥
(2)
!l
A

(3)

o
o~

LI

(4]

Ll

3

e s

Exploded view of the CST-50 capadtsr
shows: (1) ring terminal with two saldzrirg
saaces; (2) metallized ceramic form 3}
soring-type S-shaped tuning sleeve® [4]
salit mounting stud; [5) locking nut.

*Patent Applied For

46

Surpasses the rang= of capacitors
many times larger in physieal size.

The new CST-50 varable ceramic
capacitor embodies a t anable* elemen?
of such urusual design it practically
eliminates losses due 10 ai~ Jdielectric.
As a result a large mizimuan to maxi-
mum capacity range (1510 2 MMFD:
is realized — despite t} e smmll physical
size of the capacitor. T 1is tanable* ele-
ment is a soring-type, 3-ehe pad tuning
sleeve® whieh maintains constant maxi-
murm pressure against the irside wall of
the ceramic form.

Other Design Fedatures

The CST-50 stands ¢nly 29/32” high
when mourted, is less thar 4" in di-
ameter and has an 8-3%2 threaded

CAMEBERIDGE THERMICOCNIC
CORPORATION

custom o= standard . . . the guarantzed contporents

Write for Free Catalog #4802 ontoining complete data on the eatire ZTC live.

Want more in ormation? Use Sost cerd on last page

WWW.americanradiohistorv.com

mournting sttd. The mounting stad is
split 0 taat the tuning sleeve* cam be
securely Jocked without causing an un-
wanted ciange ‘n capacity. The -uning
sleeve* i3 ar grcund potential The
CST-50 s proviced with a ring ter-
minal which has two soldering sp.aces.

All C.Z.C. n.aterials, methocs and
proceises me=t applicable goverament
specif.cat ons For further informasion
on C.T.C. ¢ompcnents and C.T.C.’s
consulting serv ce (available wittout
extra cherge wrte us direct. Cam-
bridge Thermienic Corporatior, 437
Concord Avenue, “ambridge 38. Mass.
West Ccast marufacturers coantact:
E. V. Rob>erts, 5068 West Wash.ncton
Blvd. Los Anzeles and 988 Markat St.,
San Fran-isce, Ca ifornia.

Septermbe:, "953 — ELECTRCNICS



HIGH TEMPERATURE
magnet wires

If your problem is the deiign of reliable miniaturized
electrical equipment, investigate the size and weight
savings possible with Cero¢ Magnet Wires.

Ceroc Magnet Wires op!erate at temperatures well
above the 180°C limit for Clgss H insulation, because they
have a base insulation of a thin, flexible ceramic material.
No other wire uses this patented construction!

eroc ST (Single Teflon) and
e a tetrafluoroethylene over-
uccessfully up to 350°C in

For operation at 250°C, C
Ceroc T (Double Teflon) ha
lay. Both have been used s

short-time military applicat
application has a silicone
facilitate winding.

Not only does the constru

ons. Ceroc 200 for 200°C
coating on the ceramic to

ction of Ceroc Magnet Wires

nsities, but it also results in
tics in windings than those
hsulated wires.

permit very high current de
better cross-over characteris
obtainable with all-plastic i

For engineering data on Ceroc Magnet Wires, write on
your business letterhead to| the Sprague Electric Com-
pany, 35 Marshall Street, North Adams, Massachusetts.

l

Sprague, on request, now will pro-
vide you with complete application
engineering service and assistance

for optimum results in the design
and manufacture of components
using Ceroc High-Temperature
Magnet Wires.

ENLARGED CROSS-SECTIONS OF CEROC MAGNET WIRES

¥

Ceramic
Insulation

. Ceramic

Ceramic \
&' Insulation

Insulotion

»

‘4

Double
Teflon
Overloy

Thin
Silicone
Fitm

Single
Teflon
Overloy

CEROC 200 CEROC ST CEROC T

PIONEERS IN HIGH TEMPERATURE MAGNET WIRE

CABLE: SPREXINT

EXPORT FOR THE AMERICAS: SPRAGUE ELECTRIC INTERNATIONAL LTD., NORTH ADAMS, MASS,
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- -
We haven’t cut
corners on '

|}

deliveries
.f,olft. i

Extra shifts, not speed-ups are

the way Chester catches up on

production to meet your deliv-

ery dates. Chester Wires and
[ Cables are never rushed
through...every foot is qual-

ity controlled according to the
highest standards known to
the industry. This is the reason
Chester Wires and Cables are
of uniform quality, always de-
pendable, whether you use a

foot or a spool. For an extra

measure of reliability, specify
l Chester, for your next electri-
cal or electronic requirements.

| WIRE AND CABLE DATA SHEETS

Contains complete information on

Chester Quolity Conductors. Call or
write for yours, todoyl

i

IAN-CTE |
—— ' WIRES" |

SRIR, SRHV, SRRF, Wl
|

105°C, 90°C, 80°C |
e UL APPROVED:

one
*Solid colors or spirol morking ]20 c l

FLEXIBLE
CORD

TV LEAD-IN
WIRES

COMMUNICATION
WIRES & CABLES

TO SPECIFICATIONS |

LACQUERED

e e, | AND

NYLON WIRES

SHIELDED
WIRES & CABLES

INSTRUMENT
- WIRES

COAXIAL
CABLE

SPECIAL
e WIRES & CABLES

TO SPECIFICATICNS

3
" ” E
%zINV"ES INQUIRIES concerning custom

constructions including polyethylene, polyvinyl ¢hlor-
ide, nylon, braided and lacquered wires, special in-
sulating moterials, glass, yarn or any known materiol.
Recommendations will be made

without obligotion. SN

.

REGISTERED

| € HESTER E N E W Y O R K U.S_PAT. OFF,
e ]

September, 1953 — ELECTRONICS
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RESISTANCE PRODUCTS CO.

714 RACE ST. HARRISBURG, PENNA.

ELECTRONICS — September, 1953

MIDGET

%
POWER RATING  RESISTANCE
] [ ] ] DIMENSIONS (WATTS)

TYPE |- — Jan-R-93 | MIL-R-93A Min. Max.
Leng. Diam Jan. Comm’'l. | (ohms) (meg.)

CAB  9/16 9/32 1/4 2.0 0.15

CAF | 13/16 | 9/32 RB51B | RB52B* 1/4 1/2 1.0 0.40

R CCb  13/16 3/8 RB51B | RB52B* 14 1/2 0.5 1.0

*Proposed

Successfully used in Armed Forces' most critical applications

Scores of results have established the
superiority and outstanding quality of
RPC’s new TYPE C PRECISION WIRE
WOUND RESISTORS. These high qual-
ity units are designed to meet the strin-
gent requirements of JAN-R-93,

Completely insulated precision resistors
which may be soldered directly into cir-
cuits. Their small size and light weight
make them self supporting. Ideal for air-
craft applications where reduction in
size and weight are vital.

Completely enclosed in rugged plastic of
high insulation value. Windings are im-

pregnated in special compound and pro-
tected against dust, salt spray, humidity
and mechanical damage.

Winding form is of low loss steatite hav-
ing extremely high insulating quality
with low coefficient of expansion. Im-
pervious to moisture.

Type C resistors are wound with specially
tested low temperature coefficient al-
loys. RPC’s Type C resistors are being
used by many of America’s outstanding
manufacturers. They are available in
any amount with prompt delivery. Write
for complete information.

SPECIALIZING IN
THE MANUFACTURE
OF QUALITY RESISTORS

IN ANY AMOUNT

Want more information? Use post card on last page.

HIGH MEGOHM, HIGH VOLTAGE, HIGH FREQUENCY, WIRE WOUND PRECISION

49
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DIMENSIONALLY STABLE: TRACING CLOTH: Stabi- “DRAW IT ONCE”: Tool designs are drawn only once—full

lene—first nationally introduced by K&E —is a new kind of trac- scale on Stabilene—then reproduced by contact printing on tool
ing cloth—a woven glass cloth with a high degree of transparency. material which has been sensitized with a reproduction solution.
It is specially impregnated to provide an excellent drawing Preliminary dimensional drawings on tracing paper or cloth
surface for pencil or ink. are eliminated altogether. The original drawings on dimen-

Because gtabilene is both dimensionally stable and trans- sionally stable Stabilene are the only drawings required from
parent, you can reproduce from Stabilene right on tool materials. drafting room through tool production.

Sc

Want more information? Use post card on last page. September, 1953 — ELECTRONICS
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S
i

REVOLUTIONIZES PRODUCTION
AND COSTS: Eliminates the need for shop
layouts, camera photography, hand-scrib-
ing, and other methods calling for expensive
equipment and highly trained personnel.

If a template is damaged or extra tem-
plates are needed new ones can be made
from the original Stabilene drawing . ..
quickly, easily, and inexpensively.

“DUPLICATE ORIGINALS” FROM
STABILENE: Stabilene, itself sensitized
for reproduction, can be used for dimen-
sionally stable “duplicate originals.” Such
reproductions made on Stabilene are easily
shipped to sub-contractors in lightweight
rolls. “Duplicate originals” can also he
used as the basis for design changes, new
drawings, or composite drawings.

Save time, trouble and eyesight
with a K&E PARAGONT Drafting
Machine. You control your cali-

brated straight edge with a light
touch of one hand, for parallel lines
and lines at any angle.

Stabilene has cut costs for the aircraft industry, for instance,
by eliminating many laborious steps once essential to the pro-
duction of jigs, fixtures and dies, and other tools.
Stabilene is used by oil and utility companies, as well as by
overnment departments for mapping and plane table work.
tabilene’s dimensional stability is of vital importance in all
these functions. For optical comparator work, the dimensional
stability of Stabilene Glass Tracing Cloth makes-it as accurate
as the glass screen itself. Its transparency, too, is an essential
feature for this work.
Stabilene has done much for others . .. think about what it
might do for you . . . in cutting costs and speeding production.
We will gladly advise you about the application of Stabilene
and help you get started. K&E can also make Stabilene repro-
ductions for you.Write Keuffel & Esser Co., Hoboken, N. J. or
ask your nearest K&E Branch or Distributor.

Make your lettering letter-perfect
and save wear and tear on your
nerves by using a LEROY T lettering
outfit. Template grooves guide your
pen so the finished result looks like
printers’ type, and the whole proc-
ess is -relaxing. There's a wide
choice of sizes, styles and symbols.

+TRADE MARKS ®

Want morc information? Use post card on last page. 51
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Sanborn Recorders
Help Speed

Flight Design
N

SPERRY GYROSCOPE COMPANY
uses a twe-channel Sanborn Recording
System for basic research on their
A Y Zcro Reader* Flight Director, a device
Y which simplifies the manual
\ control of aircraft. The Sanborn System
shown above is recording the output
of a flight simulator that solves Zero
Reader equations.
*T.M. REG. U.S. PAT. OFF.

At McDONNELL AIRCRAFT CORPORATION the movements of a / FOUR
guided missile are simulated b{ high -precision analog computers which /CHANNEL
1n turn send eight different resultant electric signals into two Sanborn four- y
channel Recording Systems (left) for the graphic recording of the hypo- Fd
thetical results of the guided missile problem.

How can Sanborn help you?

@ anborn one-, two-, and four-channel Recording Systems can
s provide an accurate and permanent graphic registration of
almost any electrical phenomena whose frequency spectrum falls
within the range of zero to 100 cycles per second. The avail-
ability and ready interchangeability of amplifiers and preamplifiers
offer a wide range of use.

Records are traced by heated stylus on plastic coated strip-chart
paper, and are in true rectangular coordinates. Other Sanborn
advantages include: a high torque movement (200,000 dyne cms
per cm deflection); built-in code and time markers; and a wide 'A"‘ for a copy of our " Applicability Folder" which presents a

able of uses, complete performance data and specifications,

choice of paper SpCCdS and channels. brief descriptions of Scnborn Recording Systems and explana-
tions of how their amplifiers may be readily interchanged.

At DOUGLAS AIRCRAFT
COMPANY’S Flight Test Section, a

Sanborn two-channel Recording System
(shown removed from case for field opera-
tion) 1s used in cenjunction with a tele-
meter radio link to record surface motion
vibration in aflying aircraft while it is per-
forming tests re(giuzring continual moni-
toring. Recorded tracings provide the
necessary permanentvisual time history for
comparison of the two events recorded and
CHANNEL a study of their individual characteristics.

Sanborn engineers will be pleased to make recommendations
as to what type of equipment will best solve your recording prob-

lem. When writing, include the lower and upper limits and the SANBOR“ co. INDDII‘;ISS‘I;II:INAL

frequency range of the phenomena to be recorded, and the type CAMBRIDGE 39, MASSACHUSETTS

of transducer,

52 Want more information? Use post card on last page. September, 1953 — ELECTRONICS
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transistors and diodes

available in production quantities

&

:
3
|
|

PNP JUNCTION
TRANSISTORS

Designed for applications
where low noise, high
gain and low power
drain are important.

POINT-CONTACT

TRANSISTORS
Designed for high speed
switching and generai-

E’-)
|

|

purpose applications. |

el (

UNION

DIODES

For high current, high
voltage applications
beyond the capabilities
of point-contact diodes.

From the electronics engineers who helped pioneer the

research and development of transistors and diodes come

N. U.’s commercially applicable products.

N. U. Transistars and Diodes are produced to rigid standards
under exacting laboratory conditions and have uniform and
lasting characteristics. You may be confident of their
mechanical and electrical excellence and their performance

under severe service conditions.

NATIONAL UNION RADIO CORP.

HATBORO, PENNSYLVANIA

| RSN

el NS AR

ELECTRONICS — September, 1953
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POINT-={
DIODES

Twenty types covering
general-purpose, com-
puter and home enter-
tainment fields.

53



PRECISION
RESISTORS

MIL-R-93A NFW SEALED TYPES

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 has been made in order to perfect this
sealed resistor.

Completely hermetically sealed, these
against immersion and high humidity.

All requirements of MIL-R-93A and JAN-R-93 are exceeded.

resistors provide perfect protection

The operating temperature is —65°C to 4 125°C. Temperature coefficients $11
of ©.003% /°Cto *.017% /°C depending upon your requirements. (Refer
to MIL-R-93A).

Other sizes available on special order. RB 1§
{ £
MIL-R-93A JAN-R-93 STANDARD TYPES g
i
. . R . RB 17
Our standard time proven JAN, MIl and Commercial lug terminal resistor.
Manufactured and 100% tested in accordance with the applicable specif- i
ications, these resistors are used by every major elecironic equipment manu- -
facturer in the country, 3
Reversed and balanced Pl-windings for low inductance, with use of only the R8 43
finest resistance alloys.
Impregnated with approval fungus, moisture and salt waterproofing com- !
pounds. N
JAN approved non-hydroscopic steatite bobbin, specially treated prior to
winding in order to provide additional protection for fine enameled wire. .
WM Y
Protective fungi resistant acetate label. = e
WM

Rigid hot solder coated brass terminals for easier soldering.

WIRE TERMINAL TYPES

Designed for direct connection into circuit without use of additional leads.

These resistors are of the same basic construction and materials as standard
JAN and MIL types therefore providing equal dependability and long life.

Low Temperature Coefficient alloys provide ©.003% /°C from —65°C to
4+ 125°C uniess otherwise specified by your requirements.

MEPCO
M-19
RBIGE40003D

RB &
8 e AV weves
RB 13 -
RE 19
§ &
ﬁ
RB 45

RB 52

WMVS; m’
WM4A’” o
S Bt

. WM 104 |
Resistance tolerances range from = 1% down to = .02 % . Sets,of matched ' N
resistors can be supplied =.005% or lower. o

WM 1041

Special types not shown can be manvfactured to your exact specifications,

JAN-R-29 METER MULTIPLIERS

Surpass all requirements of JAN-R-29

HERMETICALLY SEALED:
moisture conditions.

Insures dependable operation under most severe

STEATITE PROTECTIVE CASING: Glazed surface prevents high voltage leakage.

WINDINGS: “"Certified'” low temperature coefficient resistance alloys properly
“‘aged'’ to provide long term stability.

REPLACEABLE INTERNAL SECTIONS: Eliminate complete loss of unit if dam-
aged.

FERRULE TERMINALS: Fit

standard fuse clips.

Heavy nickel plated brass. Corrosive resistant,

’ME@©©9 UN@, MORRISTOWN, N.J.

Want more information? Use post card on last page.
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ML 2

MFB

MFA
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-".' .. .,,i = --J :’l'-.,; .
N cr the fi-st time N
- [serneds i%é?'a;, offers a '
3o 'mmﬂe‘l‘s catelog that provides
~ the answers ¢ f-z=quently asked
questicas atout Toroids, Cails
and Filters. BURNELL lak=s

anothar stride forward in sarving

the Electroniz Industry in the
] exclusive mansfacture of
communication retwerk compoaents.

Write for cataleg No. ICIA
to help solve your problems —

e FOR ALL MILITARY APPLICATIOMS
FACSIMILE

TELEMETERING

TELETYPE

GUIDED MISSILES

AIR CRAFT LANDING SYSTEMS
CARRIER TELEGRAPH

TELEPHONE

CONTROL EQUIPMENT

SONAR
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Selenium Rectifier—

- POWER CONVERSION
L]
= B GENERAL PURPOSE Long Life
] - Lol 3 L] - .
N B : — High Efficiency
[ [ ] No Warm-up Time
[ ] | Zero Maintenance
- BULLETIN NO. 118
- D.C. OUTPUT |, « wweutl catatos - - MOTOR SPEED CONTROL
voLts |wartrs | YOLTS -3 NO.
125 230 All
—JEERERy O i
230 Dy £13 BULLETIN NO. 147
[ AR Ry [ I
T - D.C. OUTFUT CATALOG NO.
A
- g;g e o - voLTs |amperes|115 V-A-Cl230V.A.C. - .
s e o ot I |
—JEIEREN] gageoc sl o
750 15 a22 O-6 | 50.0 K47 K48
750 230 A23
- 750 440 A24 - 100.0 | K56 K57 - .
- j000 | 23 Az - 125 | Kés | — - -
1000 A27
[ | =TT P 0220w w5 | IR ]
- 125 | 40 a12 - 500 | K83 | K84 - -
250 115 Bi13 10.0 K92 . BULLETIN NO. 12§
- 0 | 440 bis | L] INPUT POWER REQUIREMENTS: .
0-28] 20.0 | K101 | K102
- 75 s o1 - - 105-125 YOLTS 60 cycles AC. -
3;; 338 ::: 400 K110 K111 CONTROL RANGE :
- 230 500 15 B19 - Typical Applications - MOIE:D"PE IN EYRWIJ“IGBIBA%LOG .
- 50 | dio o2 - ® Airzraft Motors - HP.RuTING | PERGENTOF : -
® Dynamotors, Inverters =
- 750 230 523 ® Relays, Solenoids - SHUNT O—O|%° 7o NO oMo -
A1) i L @® Electroplating UPTOIASHPY o200,
= o | | Actuators, Valves TS []
- 1000 440 827 Adirtnbd s OR UNIVERSAL| 0—100%, NO [GM35 .
Typicol Applications UPTO1/15 H.P
- ® Motors COMPOUND 0~—100%, .
® Generator Fields /e AND 1/3 H.P) O—OIFS° YES |GM40
- @ Relays, Solenoids z -
@ Magnetic Chucks cOMPOUND | 0—'00% .
- ® Brakes, Clufc:es. Pulleys g ANO % HP O_Ol:iso/ YES |GM50]
@ Eusiness Machines . °
® Alarm Systems Typical Applications .
® Impulse Clocks ® Coil Winders .
@ Lathe Feeds & Drives
® Drilling and Tapping .
@ Precision Grinders
® Conveyor Systems -

The applications listed on this page are
- typical of the many fields, in which OPAD-
. GREEN standard power supplies are effect-
;. ing economies and assuring satisfaction.
- In many cases, equipments have been
custom-built to fill particular requirements.
Our engineers are always ready to provide
the ‘best solution for your D.C. power prob-
lem. Send us your specifications, or request
our form PEQ to aid in establishing your
needs.

°
71-2 WARREN STREET, NEW YOKK 7, N.

Y.
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SLIT TUBES

The longitudinal slit permits easy assem
bly and provides a srug fitting tube for
protecting threaded parts in intra-plant
use and shipping.

Increasingly large numbers of America’s leading manu-
facturers are finding that the use of inexpensive Stone
Protector Tubes saves them time and money.
Small diameter spiral wound paper tubing
from 3/64” to 1” ID is our specialty
although larger sizes are available.
Every item is custom-made yet mass pro-
duction prices prevail.
Stone Protector Tubes can be fur-
nished in high strength kraft, fish paper,

and plastic films in various wall thick-
nesses and lengths. They can be fabri-
cated in many fashions and can be

CONTAINERS

Small, round containers with
end closures in several styles,

impregnated with a variety of waxes
used to package and protect

: : : and resins.
glass drills, high speed -eamers, diamond ? ) ]
tools, thermometers, oil burner nozzles Write us, or still better, get in touch
and rectificrs. with our nearest representative.

END CLOSURES

End can be closed by means of

curled end with disc, cap, insert,

or forming the tubz end. Recom-

mended for protecti1g motor shafts

when dipping; brass valves and

ignitor plugs in shipping; flasher 5

sockets, pilot light lamps, Joseph L. Pits,

electrical contacts 1643 N. Nagle Avenue

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

LOS ANGELES. Pleasant 2-0791

SALES OFFICES

BRIDGEPORT......... 3-2575
O. E. Pfannkuch & Co.,
952 Main Street

CHICAGO. . ... Tuxedo 9-6920

A general purpose prOtdec(Eor udsed (lfxten(i
sively to protect threaded and polishe
pﬂrtsy frorrl? damage in intra-plfnt con §v9’2~75;U'hVV;e/ICo.,A

veying, assembling and storage. Uscd as RMEsterolatenty
shipping  protectors on pipe fittings NEWARK . . .. Humboldt 5-9000
spark plugs, and small hand raps. L. K. Detwiler, 443 Broad St.,
Room 205

PHILADELPHIA . Walnut 2-1182
1. R. Blair, 401 N. Broad St.,

« STONE PAPER TUBE COMPANY

ST. LOUIS. ... .. Parkview 3274
Incorporated E. B. Henderson Co.,
8147 Delmar Blvd.

oS]’O"llED Pkonuas COMPA"Y, ‘"‘c' TORONTO........ Murry 1106

Electric Insulation & Fibre Co.,

900-922 Franklin St. N.E. Washington 17, D.C. bl Mendota Roadd. b5 el
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VERY magnet wire user should eavesdrop on
the scene below.
Here Anaconda’s team ol magnet wire experts
apply an exacting program of quality control.
* 5 This scene is enacted daily in the office of the
Ol) eratlon Qualltv mill superintendent. On his }:lesk lie quality-con-
v trol charts of every phase of wire manufacture.

Before him gather foremen from each department
—drawing, enameling, engineering, fabric cover-

MAGNET WIRE E

THE MEN WHO MAKE YOUR MAGNET WIRE are held strictly accountable for its quality at meetings held daily in
Anaconda’s modern mills. This is why so many customers have eliminated incoming inspection of ANaconDA Wire.

58 Want more information? Use past card on lost page. September, 1953 — ELECTRONICS
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ing . . . right down the line. Each must explain
and remedy the slightest deviation from the most
rigid standards that have been set up in the
magnet wire industry today.

TYPICAL CUSTOMER REACTION

What does this mean to the coil-winder who uses
AnaconDA Wire? At one of these quality-conirol
sessions recently, Archie Carbine, enameling fore-
man, gave a typical example: “Yesterday a cus-
tomer visiting our plant lingered for a moment in
my department. He told me how the girls doing
his winding ask for ANacoNDA Wire first from
their stockroom . . . and use it up first. They find it
softer, easier to wind, more pliable, and tougher
to break. The job each of us does here pays off in
more than our own satisfaction. It saves the
cuslomer money.”

ANOTHER IMPORTANT SAVING

Other customers agree. Here’s how we Kiow:
many of them have depended on Anaconda for
magnet wire for 25 years or more—and for 80-
90% of their wire. Many have further expressed
their confidence by eliminating incoming inspec-
tion of ANacoNDA Wire. They have thereby re-
duced their cost of operation. Why not see for
yoursel{? Ask your local Anaconda Representative
to set a date for an inspection of thesc quality
control steps by you or your engineers. This
should convince you—more than words—exactly
what Anaconda Quality Control means . . . why
so many such visitors come away with a feeling
that Anaconda makes a custom-built wire. And
they are right! Anaconda Wire & Cable Company.
25 Broadicay, New York 4, N. Y. .

ANACONDA

TODAY'S HEADQUARTERS FOR MAGNET WIRE

CLASS A

Sounar
Snomel

A COMPLETE LINE:
ANY TYPE, SIZE OR SHAPE

—round, square, rectangular

Your special needs will be given
special attention,

Write for complete pochketsize
catalog C69A and handy refer-
ence wall chart for shop use
(gives dimensions of most pop-
ular wire sizes).

ELECTRONICS -- September, 1953
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“MIKING” MAGNET WIRE. If the
coating of this #29 plain enamel
wire fails to come within close
tolerances, the machine is shut
down. Every 1%2 hours the in-
spector records his findings. This
record is then kept permanently.

L

BONDING SPEED of covered wire
is checked frequently with a
tachometer. The inspector makes
a note of this speed on form eard
beside the machine. Each wire
size has a standard speed to as-
sure the bond is properly baked.

ZZ

Want more information? Use post card on last page. 59

TRIPLE TEST of Formvar physical and chemical characteristics is
made after wire comes [rom enameling machines. Shown in photo-
graph .above: 1. Flongation Test; 2. Snap Test; 3. Solubility Test.

UNIFORM COATING FOR VITROTEX. In \naconda’s modern labora-
tory, technician carefully determines percentage of solids in glass
bond. This is recorded as an important part of dimension control.

*Reg. U. S. Pat. Off.

CLASS B CLASS H




Announcing the STANDARD
ELECTRONIC TACHOMETER

Seme vy, =

e ]

for P R*E-C-l*S-E-L"Y

measuring speed and frequency

- Takes Less Space (12" x 12" x 8")
Uses Less Power (100 Watts)

» Has Fewer Tubes (Twenty-two)

EASIER TO READ ... MORE RELIABLE ... UNIT PLUG-IN CONSTRUCTION

SINCE 1884 Write for Bulletin #200

STHNDHRD The STANDARD ELECTRIC TIME COMPANY

97 LOGAN STREET < SPRINGFIELD 2, MASSACHUSETTS

PRECISION TIMERS » CHRONO-TACHOMETERS ¢ LABORATORY PANELS e PIPELINE NETWORK ANALYZERS

60 Want more information? Use post card on last page. September, 1953 — ELECTRONICS
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actual size

g---

PYROFERRIC I

@ Scientifically manufactured
under strictest quality controls

to closest electrical and

® Let us engineer your
Core production requirements.
Our engineering consultant
service is available without charge.

mechanical tolerances.

® M.PA. data sheets and tables give complete information
including reccmmended sizes and tolerances, as well as a
cross-reference index of manufacturers’ material designation.

| PY ROFERRIC. . .

: PYROFERRIC BLDG. BRONX BOULEVARD
at 216th St., N.Y.C. 67

Please send me M.P.A. data sheets and tables No. 305.

Write on your letterhead NamE TiTLE
for latest catalog No. 23S. Firn
ApDRESS Ciry. STATE

ELECTRONICS — September, 1953 Want moare information? Use post card on last page. 61



NILVAR

NILVAR
+—— DIAPHRAGM

LIQUID
CHARGE

HIGH

ACCURACY
HERE

PENN Type 75 Gas oven
control (sectioned)

Nilvar Alloy Makes New PENN Gas Oven
Controls Self Compensating

By providing a self-compensating flexible diaphragm
assembly for its liquid expansion controls, PENN
Controls, Inc. compensates for ambient heat
and eliminates control time-lag. Result: controls
accurately maintain the temperature dialed.

The PENN Self-compensated Diaphragm assembly
utilizes a brass retaining cup and a flexible Nilvar
diaphragm to form a hollow chamber. This connects
to the temperature bulb through a capillary tube, the
entire unit being filled with a liquid charge.

Because brass expands much more than Nilvar,

ambient heat simultaneously increases the volume of
the chamber, when it increases the volume of the lig-

uid charge. This self compensation reduces the effect
of ambient heat on the diaphragm to zero and permits
the diaphragm to respond ox/y to bulb temperatures.

PENN specifies Nilvar for this application because
it has a very low temperature coefficient of expansion
—as low as .000001/C°— lowest of any alloy, and
comparable to that of quartz. And its consistent uni-
formity helps maintain the high accuracy which
PENN production standards require.

The remarkable dimensional stability of Nilvar may
answer your engineering problems too. Why not
talk it over with us. We'll be glad to make recom-
mendations geared to your specific needs.

*T. M. Reg. U. S. Pat. OHf,

Nilvar is produced only by

Drzver-Harvis Compcmy

HARRISON, NEW JERSEY
BRANCHES: Chicago,

Detroit, Cleveland, Llos Angeles, San Francisco

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

MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEAVING, RESISTANCE, AND EI.E(TRON!F ALLOYS IN THE WORLD

September, 1953 — ELECTRONICS
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Avoid
Fuse
Confusion

protection need in THEVSION - RADIO - RADAR - INSTRUMENTS - CONTROLS - AVIONICS

BUSS is the one dependable source for
any fuse you need: standard type, dual-
element (slow-blowing), renewable and
one-time types...in sizes from 1/500 amp. up.

To make sure the highest standards of
quality are maintained, every BUSS fuse is
electronically tested. A sensitive testing
device automatically rejects any fuse that
is not correctly calibrated, or not right in
all physical dimensions.

For Help in Finding the Right Fuse...
the BUSS Fuse Laboratories are at
your service to assist vou in selecting the
fuse that will suit your needs best. . .if
possible, a fuse that is available from
local wholesalers’ stocks.

BUSEMANN MFG. CQ., Division McGraw Elecrric Company

University at Jeflerson Si. Louis 7, Mo.

ELECTRONICS — September, 1953

PLUS a complete line of fuse clips.
blocks and holders. ...

FOR MORE INFORMATION —  Mail ths

BUSSMANN Mfy. Co. (Division of McGraw Electric Co.)
Universitv at Jefferson, St. Louis 7, Mo.

Coupon Today.

Plcase send e bulletin SFB containing facts on
BUSS small dimension fuses and fuse ioldcrs.

Name

Title

Company

Address

City & Zone State ELRC-853

Want more information? Use post card on last page. 63



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 developed 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.

To manufacture the new core economically,
#Trade Mark |

you caN 8 SURE...if its

“festinghouse

Want more information? Use post card on last page.

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 to insure
permanent stability.

Allyour core requirements...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 .
868, Pittsburgh 30, Pennsylvania. J-70676

September, 1953 — ELECTRONICS
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SPECIAL RELAY PROBLEMS!

Unusual relay structures like these are developed by Potter

Potter & Brumfield
excels in meeting

1Bp

& Brumfield to help design engineers meet special problems
of circuitry and equipment requirements.

Push-button operated motor-
driven antenna switching
contactor, single-pole,
double-throw, double-break,
insulated for 20KV DC, 20
amperes r.f. Operating time:
.25 sec.

Heavy duty power relay
with double-pole, single-
throw, normally open contact
arrangement and double-
pole, double-throw auxiliary
contact arrangement. Entire
assembly mounted on heavy
duty plug.

SM relay with thermal switch
and series resistor in "M’
type enclosure.

Single-pole, single-throw,
normally closed, double
break, manual latch, auto-
matic reset relay.

Single-pole, single-throw,
normally closed, double-
break, high efficiency sensi-
tive relay.

Miniature telephone type
MH relay in hermetically
sealed enclosure with AN
connector.

Hermetically sealed relay
built to withstand up to 1 1KV
insulation test. Contact ar
rangement, | Form X. Pure
silver contacts rated 5 am
peres, 115 volts AC, non
inductive load.

Hermetically sealed enclos-
ures, with four type MH tele-
phone relays.

Single-pole, normally closed,
double break latching relay
with electrical reset for cir-
cuit overload

MJ relay with double conta
arms and over-size contacts

to handle heavy surge cur-
rents up to 150 amperes DC.

Latching type relay with spe-
cial mounting bracket and
octal plug.

Dual coil differential relay
with single-pole, double-
throw contact combination.

P & B engineering offices are located in all principal cities
to give you fast service on any relay problem. Check the "classified
section” in your telephone directory, or write direct to:

Potter & Brumfield, Princeton, Indiana




Potter & Brumfield’s modern, complete facilities

give you SERVICE and QUALITY

in the PRODUCTION
of Custom

or Standard Three large plants, incl'uding oT/er 50,000 squ.cre
‘ feet of floor space, fully equipped with complete tooling,

coil winding, plastic molding, heat treating, glass metal-

izing, welding, hermetic sealing and machine tools for
every operation. Orderly, efficient plant layouts assure
steady, precise assembly line production . . . single shift

capacity 10,000 relays per day!

Mass Assembly

Skilled women assemblers
trained in the intricacies of
assembling and adjusting small
relay parts, process thousands
of units daily at high speed
with maximum efficiency.

Coil Winding

Skilled operators wind millions
of feet of various size wire
daily into the many different
coils required in standard and
special relays.

Final Inspection

After innumerable preliminary
inspections, completed relays
are sent to final inspection where
all structural and electrical char-
acteristics are tested with pre-
cision instruments by highly
skilled inspectors.

Hermetic Sealing

P & B's hermetic sealing department
uses the latest type dessicating equip-
ment (left of picture) for purging and
filling operations. Leak detection is ac-
complished with the mass spectrometer
shown at far right.

. about your problems or requirements on relays
or similar electro-mechanical assemblies. P & B's PRINCETON, INDIANA

competent, well-trained personnel and modern plant Export: 13 E. 40th St New York, N. Y
facilities offer you the finest service in the relay ’ ’ N B

Write Potter & Brumfield TODAY! @ II .

industry. Samples, recommendations and quotations SALES OFFICES IN PRINCIPAL U. S. AND CANADIAN CITIES

promptly forwarded on request. Write for new
P&B STANDARD RELAYS AVAILABLE AT

master catalog No. 122 describing and illustrating
YOUR LOCAL ELECTRONICS PARTS DISTRIBUTOR

over 100 versions of P & B relays.



- We grew to help you

50% more seamless nickel cathode capacity

SEAMLESS NICKEL CATHODES

Representative size and shape specifications in cwrent producticn

Of this we are sure: you made us what we are today.

You demanded so many of our seamless nickel Tope Bead oD. Wall | Length
cathodes that we had to add capacity. We did. Thickwess
We built another plant—this time at ROUND Nome | 015" 002" | 25.4 wem
S : ROUND None 1217 0035 | 8.0 mm
Wapakoneta, Ohio—increasing our seamless S UNE Single e sl e
. ” "
nlckel cathode Output bv 50% ROUND Double 025 » .002” 28.5 mm
¥ OVAL Double | .025"'x.048 ,oo; 12 mm
R B Tl : : OVAL Single | .045''x.149"" 002"’ 31 mm
Other familiar characteristics of Superior service vl Single | 025"x048" | 003" | 12 mm
. . . ’ ” ’
remain—the desire to help you with your problems, ELLIPTICAL | Double | .025"'x.048"" | .003" 1 mm
. . - F - RECTANGLE | Single |.030''x.0975"" | .002 1 me
the experience of skilled tube-fabricators, RECTANGLE | Double |.040"'x.132"" | .004"' | 33.4 mm

and quality-controlled manufacture.

Mony other types of nickel cathodes—made in Lockseamt from
nickel strip, disc cathodes—and a wide variety of onodes, grid cups
and other tubular fabricated parts are available from Superior.
*Main Superior Tube plant at Norristown, Pa. For information and Free Bulletin address Superior Tube Cempany,
**NEW Superior Tube plant at Wapakoneta, Ohio Electronics Division, 2500 Germantown Avenue, Norristown, Pa.

Take advantage of Superior service and capacity now.

All anciyses .01C"" te
%'’ O.D.

Certain analyses (.035° 'Max.
wall) up o 1%’ Q.D.

SeomlessNickelCathode—  lockseamt Nickel Weldrownd 305

F;?\md,oﬂtr:,nged 18?‘ end. Cathode Plate, 170"  Stainless Steel Anode  Disc Cathode 321" 1 Manvfactured under U.S. Patents
570D, x 105 LD, O.D. a .005'" wall. Rolled ond Bent 10°. "

180" long, - 1" long. 499" 1D, = 010" Q.D. .312” long. $ Trademark Reg. U.S. Pat. Off.

wall x 1.050"" long.
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PYE
66

the right move...

In more than fifty countries Pye radjo-telephones
are indicating the right move. The next step, great or
small, in divers undertakings.

In the engineering industry, immediate direct
communications are vital. The deployment of resources
to the fullest advantage demands contact., Contact
swift and sure. Contact at speeds to match the action
required.

Whenever men and machines are on the move
Pye V.H.F. Radio-telephones will promote speed and
efficiency.

D

Telecommunications

CAMBRIDGE {: 6 | ENGLAND

TED - CAMBRIDGE + ENGLAND

Want more information? Use post card on last page. September, 1953 — ELECTRONICS
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Here is a
CRT Exterior Wall Coating

that’s Fast-Drying,
Adherent, Opaque

‘dag’ Exterior Wall Coating is a dispersion of
extremely fine graphite in lacquer.

It is easily applied by spraying, and dries for
handling in 2 to 3 minutes. Maximum adhesion
is obtained by drying at room temperature for 24
hours ... with the same result from infra-red at
100°C. for 15 hour.

The coating obtained is as smooth as the glass
itself and as black as coal. Its adhesion is so good
that scratching it is almost an impossibility. Water
won’t loosen it either,

Acheson Colloids can also supply appropriate dis-
persions for coating interiors of tubes.

You can have more detailed data by asking for
Bulletin No. 433-5].

Dispersions of molybdenum disulfide are available in
wvarious carriers. We are also equibped to do custom
dispersing of solids in a wide variety of vehbicles.

Acheson Colloids Company, rort uron, wic.
OSPERSIONSS)) . .alsc ACHESON COLLOIDS LIMITED, LONDON, ENGLAND

Units of Achesoa Industries, Inc. <:

Ll
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Highly specialized prod.iction process
for Boron-Carbon Precistors

ONLY FILM TYPE RESISTORS MEET HIGHER

BASIC
TECHNIQUE

A thin coating of pre-cured and
stabllized resistance materiat is
bonded to special glass or an in-
organic core to form IRC's exxlu-
sive filament type element. This
is in contrast to the carbon pill or
slug principle of construction. Its
uniformity and stability have
proved superior since the earliest
days of radio.

Advancing requirements of instrumentation,
military electronics and television focus
emphasis on greater stability for non-wire
wound resistors. IRC believes its filament
type construction offers the best answer to
more exacting standards. For over 28 years
the film type resistance element has proved
its superior stability —even in today’s
newest IRC Boron-Carbon Precistor.
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Boron & Deposited Carbon Precis-

tors » Power Resistors = Voltmeter
Muitipliers » Low Wattage Wire
Wounds « insulated Composition

Resistors » Volume Controls *

i

e e G

Precision Wire unr}ds . lj‘sigra’ HF $ %
- and Hi-Voltage Resistors ¢ Low

Velue Capacitors ¢ Selenium

‘Rectifiers < Insulated Chokes »

. Hermetic Seal Terminals « =
{ &

high popularity—high stability

More IRC Filament Type BT Resistors
are used in radio and TV sets than
any other brand. They meet and beat
JAN-R-11 specifications, and have been
tested and approved by most producers
of government equipment. Exception-
ally stable—in 14, 14, 1 and 2 watts.
Send coupon for Data Bulletin.

high voltage—high stability

IRC Type MV High Voltage Resistors
offer outstanding stability even in very
high resistance values. Filament resis-
tance coating in helical turns on cer-
amic tube provides a long, effective
conducting path. 2 to 90 watts. Check
the coupon for detailed information.

high economy—high stability

Type DC Deposited Carbon Resistors
combine accuracy and economy with
high stability. Excellent where carbon
compositions are unsuitable and wire
wound precisions too large or expen-
sive. Available in 14, 1 and 2 watts.
Use coupon for further facts.

STANDARDS

high accuracy—high stability

The ultimate in stable non-wire wound
resistors, Type BOC Boron-Carbon
Precistors canform to all requirements
of MIL-R-10509A. Voltage coefficient
less than 20 parts per million per volt.
Extraordinary load life. 14, 1 and 2
watts. Send for Bulletin.

i
)
G

o
L
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FTRIC

MOLDED

Eliminates Possibility of End-Cap Trouble

Eliminates Danger of Mechanical Damage

Improved Electrical Characteristics

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

In Canada: International Resistance Co., Ltd.,
Toronto, Licensee

Send me full data on: (0 DC Deposited Carbon;
[0 BT Insulated Filament Type Resistors; (] MV
High Voltage Resistors; [0 BOC Boron - Carbon
Precistors; (] MBC Molded Boron-Carbon Precistors

Name

Title

Company

Address

City Zane. State.
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630 Volt-Ohm-Mil-Ammeter
“speaks’ for itself in any company

CAUTION ON HIGH VOLTS

meter has many significant advantages

and features that make it stand dis-

tinetly apart from similar instruments
in its price class. Actually in components, in
engineering, in minutely accurate perform-
ance, Triplett 63¢ closely approaches lab-
oratory standards.

TRIPLETT 630 Volt - Ohm - Mil - Am-

Since the scales of any VOM comprise the
means by which it makes its multiple serv-
ices most valuable, the legibility and easy-
read-ability are of prime importance. Triplett
engineers have created in Triplett 630 the
longest scales available in this size tester.
(The upper arc by actual measurement is
four and three-eighth inches.)

70

6000
/

\\"-300

This long-scale factor accounts for the
ease with which precise readings are easily
made. Further legibility is gained by use of
black and red scale markings. D.C. and D.B.
are black and white. A.C. and Ohm mark-
ings are red on white. Ohms from one
hundred million to one-tenth ohm mark the
range of this amazing scale. On low ohms,
center scale reading is 4.5 ohms.

The Single Switch

Futher indication of the practical skill and
engineering “know-how’ behind Triplett
630 is the Single Switch. Its simplicity of
operation assures no burn-outs thru momen-
tary memory lapses. There is instant switch-

Want more information? Use post card on last page.

ing to desired circuit thru a single 214" knob
flush with the face panel. The molded switch
itself embodies the most advanced engineer-
ing practices. Fully enclosed, the silvered
contacts are kept permanently clean. Its
rugged construction means stronger per-
formance and longer life.

These two factors are but samples of the
many ways in which on-the-job needs have
been anticipated and provided for in a
beautiful streamlined tester. It provides
A.D-D.C. Volts, D.C. Micro-amperes, Milli-
amperes, Amperes, Ohms, Megohms, Deci-
bel and Out Put readings in a no-short
design embodying interior construction with
all direct connections; no harness cabling.
Its fool-proof wunit switch construction
houses precision resistors in insulated re-
cesses in direct connection with switch
contacts.

Study the following Ranges and descrip-
tions and compare them point by point
with any similar instrument for conclusive
proof that Triplett 630 “speaks’ for itseli
in any company.

Ranges

D.C. Volts: 0-3-12-60-300-1200—at 20,000 Ohms/Volt
(For Greater Accuracy on TV and other High Re
sistance Circuits.)

A.C. Volts: 0-3-12-60-300-1200-6000-—at 5,000
Ohms/Volt

(For Greater Accuracy in Audio and other High
Impedance A.C. Circuits.)

Decibels: —30, -4, 4 6, 30, 44, +56 -+70.
(For Direct Reading of Output Levels.)

D.C. Microamperes: 0-60—at 250 Millivolts.

D.C. Milliamperes: 0-1.2-12-120—at 250 Millivolts.
D.C. Amperes: 0-12—at 250 Millivolts

*Ohms: 0-1,000.10,000—(4,4-44 at center scole).
*Megohms: 0-1-100—(4,400-440,000 center scale).
Output: Condenser in series with A.C. Volt ranges.

*Resistance ranges are compensated for
greatest accuracy over wide battery vollagevaria-
tions. Series Ohmmeter circuits for all ranges
to eliminate possibility of battery drain when
leaving switch in Ohms posilion.

Get a Triplett 630 into your
own hands ot your distributor.

U.S.A. Dealer Net $3950

TRIPLETT ELECTRICAL INSTRUMENT COMPANY
BLUFFTON, OHIO

R
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S OME of our customers are equipped to do their own sub-assemnbly

work ; others find it more economical to have us do it.

: Either way, we deliver the finest in sheet metal cabinets, chassis,
housings and enclosures.

If we do your sub-assembly, all that’s left for you to do is that
which you and you alone must supervise—the wiring, assembly and
testing of your equipment. The result: faster, cheaper, more effi-
cient assembly.

Another Karp f acility —sub-assembly:

the gathering place for extra enclosure-economies

And like our Assembly Department, the entire plant is dedicated
to the principle of producing the finest sheet metal cabinets, chassis,
housings and enclosures at the lowest possible price. How well we
live up to the principle is easily proved: simply send us your blue-
prints. We’ll promptly quote prices and delivery.

KARP METAL PRODUCTS CO.

Division of H & B American Machine Company
215 63RD STREET, BROOKLYN 20, N.Y.

FACILITIES FOR ENGINEERED SHEET METAL FABRICATIONS: i1 gluminum

ar steel « long run or short + spot, arc, gas or heliarc welding + any type finish.

® Modern plant—3 city blocks long @ U.S. Air Farce Certified Welding Facilities

MO3~ SO LITE ® Thousards of dies available ® Air-conditioned spray roaom...complete
FA()I % |ES F.OR ® Most mcdern ¢f sheet melol baking facilities
HEH MEM ;ABFI:‘ 1ON fabricoting equipment ® Complete sub-assembly facilities
por )

ELECTRONICS — September,”l953 Want more information? Use post card on last page. Al
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Type U70, 3/4” diameter mini-
aturized variable composition
resistor with special printed
circuit terminals. Wattage rat-
ing: .3 watt for resistances
through 10,000 ohms, .2 watt
wita 350 volts maximum across
enc terminals for resistances

over 10,000 ohms.

TypeU45,15/16" diameter, var-
iable composition resistor with
blade-type printed circuit ter-
minals. Wattage rating: 1/2 watt
for resistances through 10,000
ohms, 1/3 watt for resistances
over 10,000 ohms through
100,000 ohms and 1/4 watt with
500 volts maximum across end
terminals for resistances over
100,000 ohms.

CHICAGO TELEI;HGNE SUPPLY
'gnz/mmt/t'on

S

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

Shecialisls en Precision Mass. Production 'o/ Vevveable-Rescstors—_
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rs—The right tube ..

find it with G.E's

NEW SPOT-RATING SERVICE
ON THYRATRONS!

YOUR electronic circuit may require a con-
trol tube with special performance. Even
General Electric’s 36 thyratrons—largest
choice in the industry—may not include a type
whose published ratings are identical with the
tube you need.

Here G. E’s Thy-atron Spot-rating Service
takes over. Publisked tube ratings, such as
those listed on this page, apply to only one set
of pre-established ccnditions. Under different
circuit conditions, a3 G-E thyratron’s voltage
or current capacity -may be greater. For exam-

ple, if your peak voltage is less than 1250 v,
Type GL-3C23 in practice may be found able
to handle in excess of 1.5 amp current.

General Electric always is glad to recom-
mend such possibilities, after study. You can
have a thyratron that custom-fits your circuit—
at the same time, one that’s industry-tested for
performance. You will save by installing a
type already in large production!. .. With the
list below as your guide, write pinpointing
your thyratron needs! General Electric Com-
pany, Tube Department, Schenectady 5, N. Y.

FOR EVERY APPLICATION, A CHOICE OF PROVED G-E THYRATRONS!

Primary application and type number A\::;ge :f:: P?:te‘:::“ Primary application and type number Av:r:‘upge :‘:": Pei:t:,::"
MOTOR CONTROL | GL-393-A [ s ] [ 1250 |
GL-ClJ _____ 0 [ s 700 FG-27-A [ 25 | 0 [ 1000 |
GL-3C23 1.5 | P 1250 GL-5728/FG-67 25 | 15 | 1000
GL-5720/FG-33 (3 electrodes) I 25 15 1000 GL-5830/FG-41 125 | 75 | 10000
GL-5560/FG-95 (4 electrodes) | 25 | 15 | 1000 HIGH CURRENT AMPLIFICATION
_ Gl-5544 32 | 40 [ 1500 | GL-5663 002 | 006 | 500—
FGl72 | 64 | 40 | 2000 GL-2021 o1 | os 1300 |
FG-105 = S — =S 49 _ _2590 _ GL-5727 (special heater-cathode constrodtion) | 0.1 i 0.5 1 300
LSy G S GL-502-A (metal) 01 1 't 1300
1) I — 64 | 80 | 1500 | GL-2050 (glass) _ o1 | 1 1300
Sl 25 100 | 2000 [ Ggls27 — 0.64 | 25 | 2500 |
| GL-5855 12.5 150 | 1500 | GL-678 e | ) 15000 |
WELDING CONTROL FG-154 I 2.5 10 500
GL-5560/FG-95 1 o5 ] 30 1000 GL-5559/FG-57 T 25 | s 1000
GL-5632 (gas) 25 |30 ]250_ GL-672-A T 32 40 : " 2500
T GL-6011 (gas and mercury) , .2,5_ 1 30_ lﬁo | MODULATOR SERVICE N
:2 :Zz ::I‘::;) = — ;j | -Z; — —:jg_ GL-6130 0045 35 [ 3000
4 16 | 10000 | GL5948 - 1| 1000 25000
REGULATED POWER SUPPLY— - SPECIAL APPLICATIONS
FG-81-A (3 electrodes) 0.5 2 500 *GL-5662 o (fuse tube) | 200
FG-98-A (4 electrodes) 05 2 500 | **GL-885 (2.5-v heoter] T 0.075 0.3 350 |
‘ T FG-97 05 2 1000 ~ **GL-884 (6.3-v heater) | o075 03 350 |
GLA5557/FG-]7 0.5 2 5000 *for electronic-blanket control **for oscilloscope sweep circuits
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PROBLEM: To locate vibration

and measvure it

b SOLUTION: This sensitive,

PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION ¢ TO MEASURE IT * TO REPRODUCE IT

76

velocity-type MB Vibration Pickup

To LICcK VIBRATION you've got to [ocate 1t
first. That’s a job for which the MB Vi-
bration Pickup was developed. It has the
sensitivity needed to detect the faintest vi-
bration —the stamina to withstand the
strongest.

When fastened to the product, compo-
nent or structure under test, this pickup
faithfully converts vibratory motion into
elecrical output. Its signal can be scen and
studied on the oscilloscope; or measured by
meter such as the direct-reading MB Vibra-
tion Meter; or fed to vibration analyzer.

The pickup is usable from 5 to 2000 cps
in horizontal or vertical operation. Magnetic
damping assures calibration stability. Light-
weight moving coil and low-friction pivot-

Bookler C-11-5.

THE

A

Want more information? Use post card on last page.

ibration Engineerin
that solves your

© 0 000 0000000000000 OOOECE O

Double duty vibration exciter

Specification MIL-E-5272 and other vibration testing specifications can be
met with the Model C-1 Shaker. It develops 50 pounds of force. An electro-
magnetic shaker, it features easy, continuous control of force and frequency.
It also serves as a calibrator for vibration pickups.

The technique of calibration has been thoroughly presented in MB’s book-
let entitled “The Calibration of Vibration Pickups to 2000 cps.” Send for

@

I'0

Illustrated here is the MB Type 122 Vibration Pickup
developed for jet engine testing, It withstands 500° F'.

ing account for the pickup’s wide range of
serviceability.

Today, this unusual instrument is being
found indispensable for accurate vibration
detection. It’s one more reason why MB is
known as headquarters for the answers to
vibration problems—including those in
shake testing, measurements, vibration iso-
lation and shock mounting. Full details on
pickups in Bulletin No. Write us.

MANUFACTURING COMPANY, INC.

1060 STATE STREET, NEW HAVEN 11, CONN.
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SPACERS

AlSiMag 393/ 544, 548, 21 1-5

SULATORS
AND 1N Lava 1136, 1137

48 lavo 1136,1137

Heater

SUPPORTS
AlSiMag 393,544, 5
Anode °

cmhode % Grid

For materials to match your
PERFORMANCE REQUIREMENTS

‘ " widest choice of

INSULATING COMPONENTS FOR ELECTRON TUBES

Lava and compositions of Alumina, Steatite or Forsterite

Progress on tube design depends to a great extent on the
materials available for their construction. In AlSiMag you have
the widest choice of materials to match your requirements.
New materials are constantly being developed to meet spe-
cific problems.

The wide choice of AlSiMag ceramics permits you to balance WINDOWs
your mechanical and dielectric requirements for your specific ' A!S,’MO_QPS";CISW” Ground

6, 243
use.

TEST SAMPLES from our files sent free on request. SAMPLES

to your blue print made at reasonable cost. BULLETIN NO.
537 "'Internal Insulators for Electronic Tubes' sent on request.

000020045 ¢ 2009 D0 000 & 00 & & 0 @

52ND YEAR OF CERAMIC LEADERSHIP

AMERICAN LAVA CORPORATION

A Subsidiary of Minnesota Mining ond Manufacturing Company

CHATTANOOGA 5, TENNESSEE

OFFICES: METROPOLITAN AREA: 671 Broad St., Newark,N.J., Mifchell 2-8159 ® SYRACUSE, N.Y.:
330 Arlington Ave., Phone 76-5068 ® CLEVELAND: 5012 Euclid Ave., Room 2007, Express 1-6685
NEW ENGLAND: 1374 Mass. Ave., Cambridge, Mass., Kirkland 7-4498 * PHILADELPHIA:
1649 N. Broad St., Stevenson 4-2823 ® ST. LOUIS: 1123 Washington Ave., Garfield 4959
CHICAGO: 228 N. LaSalle St., Central 6-1721 ® SOUTHWEST: John A. Green (Co., 6815
Oriole Dr., Dallas 9, Dixon 9918 ® LOS ANGELES: 5603 N. Huntington Dr., Capital 1-9114

TUBE BASEs __ AlSiMag 194

WWW.americanradiohistorv.



let EDO house your electronic equipment

Housing intricate electronic equipment for airborne or shipboard use
to withstand shocks and forces which might cause malfunction often
presents problems as difficult as the design of electronic systems
themselves.

Tackling such problems for electronic manufacturers, ship and air-
craft builders is a specialty of the Edo Corporation. Whether your
equipment must operate properly on jet aircraft or on board ship under
battle conditions, its reliability is improved if mounted in Edo-designed
and built cabinets or housings.

If you have a housing problem, why not talk it over with our versatile
engineering staff whose three-fold experience in the marine, aviation
and electronics fields is unique and at your disposal.

to withstand...

JﬁjAg

K B
“Bg‘moﬂ

CoONCUSSIoN
sPRAY
ENVIRONMENTAL

TWO TYPICAL HOUSING PROBLEMS SOLVED BY EDO

1. AIRBORNE HOUSING. A volume producer.of airborne radar 2. SEABORNE INSTALLATIONS. To house its own electronic

nacelles, Edo was asked to design a pressurized external store equipment developed and manufactured for the Navv, Edo
housing capable of being flown in the trans-sonic speed range. engineers have perfected a series of standard electroniz cabi-
From wind tunnel tests to completed tooling and production, nets admirably suited to naval electronic equipment. Capable
Edo relieved the electronics manufacturer and the aircraft of housing all standard electronic units, the Edo cabinzts are
builder of these design problems. vibration-proof and spray-proof.

gﬁ CORPORATION college Point, L.1., N. Y. 35

Want more information? Usc post card on last page, September, 1953 — ELECTROHMICS
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Easter...For 5679

COMPACT, PORTABLE
BENCH-TYPE TESTING UNIT FOR
RAPID HIGH and LOW TEMPERATURES

Primarily developed for a branch of the armed
forces, this high and low temperature testing unit
has a temperature range from -80° F. to 7185° F.
Rapid temperature pull-down to -80° F. requires
30 minutes or less. Heat application is accom-
plished through reverse cycle refrigeration. Haz-
ards of opefi heating elements are eliminated. Test
chamber dimensions are 12"x12"x12" and the
overall dimensions are 50" long, 26" high and 20"
deep. Approximate weight is 450 pounds. The
unit is compact and is entirely self contained. Con-
trols are simplified and easy to operate. Equipped

with air-cooled compressors, the unit is quiet in
operation. Cabinet is of stainless steel with all
contrals visible. A blower is provided for even
distribution of temperatures and greater testing
accuracy. The door illustrated is a latch type dwor
providing for complete removal from the cabinet.
Holes may be drilled for electrical contacts.

This is one of the many examples of \WEBEER
engineering skill and another of the many firsts
built by WEBBER in the low temperature field.

Write for more complete information:

INDUSTRIAL FREEZER DiVISION

WEBBER MANUFACTURING COMPANY, INC., 2745 MADISON AVENUE, INDIANAPOLIS 3, INDIAMA
( Formerly Webber Appliance Co., Inc.)

WEBBE

TRADE MARK

COMPLETE TEMPERATURE RANGE

TESTING UNITS

.........................................O

LOW-TEMPERATURE

INDUSTRIAL FREEZERS




LITTON ENGINEERING NEWS

Now! A high quality, integrated tool
line for vacuum tube manufacturing

lLitton Engineering Laboratories now offers a complete, integrated line of
tools for the fabrication, assembly, exhaust and testing of vacuum tubes. All
are designed for maximum accuracy, durability and operating simplicity.

Model AQ Spindle Head
provides fast, precise
sizing and trimming of
metal parts. For preci-
sion milling, Model G
Milling Machine and Model AF
Model Q Spindle Head  Pelishing Head
are offered. Model AF Polishing Head is
available for operations such as polishing
kovar for kovar glass seals.

¥

Model G Mill

Litton Bell Jars and vertical Hydrogen
Furnaces insure trouble-free brazing with
100% yield. Precision
spot-welding may be per-
formed quickly and effi-
ciently on Model A Spot-
welder with one of two
high-accuracy Litton
Timers.

&3
Model 4400

Model 5301 Bell Jar Hydrogen Furnace

*Licensed under Philips Laboratories, Inc.

Patent No. 2197079

Modei A
Spot Welder

: ]
O~

Model 5400
Timer

e

Litton Glasswork-
ing Lathes, standard
of the vacuum tube
and kinescope in-
dustries, are avail- |
able in several
models to handle
work up to 36” diameter. Customized
stem heads, 4-jaw chucks, burners and red-
wood collets are available to adapt lathes
exactly to your needs.

Model ME Glassworking Lathe

Litton Model PB Vacuum Pumps are
proven units for high vacuum exhaust
(5 x 10-8 mm Hg.) on the
production line. Pumps are
stainless steel, water cooled,
and employ charcoal baffles
and Litton Type ““C” Molube
oil.

# ﬁ

Model PB
Vacvum Pump

Data subject to change without notice.

-

Reliable pressure monitoring during con-
tinuous exhaust schedules is available with
Model L-3032 Ion Gauge (Philips type¥)
and Model 4301 Ion Gauge Amplifier.

| S ]
Model L-3032 3
—on Gavge &
Model 4301
lon Gauge Amplifier

For electrical tests, typical Litton equip-
ment includes Model 3901 Differential
Thermopile (temperature differential
measurement), Model 4000 U-Line (SWR
measurements 450 to 2750 mc), Model
5500 Phase Changer (for introducing vari-

Model 4000 U-Line

able-phase standing waves at x-band fre-
quencies), Model 4100 Water Load (for
dissipating power) and Litton Heater Cali-
brators for calibrating loads.

Model 3901
Thermopile

Model 5500
Phase Changer

The design and performance of all equip-
ments has been proven throughout years
of actual manufacturing service in Litton
plants. If these equipments do nat meet
your requirements please advise of your
specific needs. Write direct for complete
information.

2781

(® LITTON

1049 BRITTAN AVENUE -

80

SAN CARLOS 2,

ENGINEERING
LABORATORIES

CALIFORNLIA « U.S. A,

Want morc information? Usc post card on last page.

Manufacturers of glassworking lathes
and attachments, vertical sealing ma-
chines, pumps, spotwelders and fimers,
burners, Molube, bell jars, hydrogen
furnaces, thermopiles, ion gauges
and amplifiers, U-lines, water loads,
dielectric stubs, phase changers.
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twenty times

hermetically

ELECTRICAL DATA

n-p-n Junction

sealed

] RATINGS, RECOMMENDED MAXIMUM: Type 200 Type 201
transistors Collector Voltage . . . . . . . . . . 30volts 30 volts
Collector Current . . d e A A w D Ma 5 ma.
Collector Dissipation (at 30° C) . .. 50 mw. 50 mw.
Ambient Temperature . . . . . . . . 50°C 50°C

TWICE SIZE 1] AVERAGE CHARACTERISTICS (at 30°C):

Collector Voltage . . . . . . . . . . bvolts 5 volts
EVERY Texas Instruments grown junction Emitter Current . . . . . = »=lma -1 ma.
. D s e Collector Resistance (mlmmum) .. . . 0.2 megohms 0.4 megohms
and point contact transistor must pass Base Resistance . . . . . .. 150 ohms 150 ohms
more than 20 tests—in addition to ' Emitter Resistance . . .30 ohms 30 ohms
. . . n Current Amplification Factor (mlnlmum) . 090 0.95
continual visual checks—before it is granted Collector Cut-Cff Current . . . . . . . 10,a 10,4
the T trademark and shipped to the user. Collector Capacitance . . . . . . . . 12uuld. 12,utd
e ‘ ! ! npped o Noise Factor (average value) . . . . . . 22db. 22 db.

Texas Insiruments inspects all

transistors all along the manufacturing process.
. . o . STATISTICAL DISTRIBUTION CURVES
This 1009 inspection insures that the
completed product will adhere closely to

Based on 250 Type 200 Tronsistors

published specifications (see - . ‘ i e e
distribution curves at lower right). |/ | I VT [’ lT/
© | T I 90 POt g 1 i | b
All TI transistors have moisture- | | /; P :;3 -1} | “1 i 4
proof glass-to-metal hermelic sealing. And H ! / | | 2 H ‘}T | ] |
ol s o s a K g 70 o R rs
they are all aged a minimum of ‘ ;lu [ i ' } i | o
24 hours at rated outpul as a positive g LT i T B il 3[| T
operating double-check. E T o 2 U H S
¢ Nl 9 J [ o
= . = | ©
If you want transistors of this insured 3 21T i ;_' I i | | ‘}'h i
. . . | z
high quality, they are now available from ! 1T TR 2 o S MR =11
gh quality, they / T 2 T
Texas Instruments Incorporated. Write for i 5w 1 N animy i'
new junction transistor bulletin DL-S 310. ! LU L | Het E w_i il V[E [ 11
T v
o Lt L
e 20 30 «0 50 100 200 <00 A 4 s 1 2 3 4
RESISTANCE IN MEGOHMS

RESISTANCE IN OHMmS

-

TEXAS INSTRUMENTS

I NC ORPOWRATED o
6000 LEMMON AVENUE DALLAS 9, TEXAS

81

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

HYDROGEN THYRATRONS

\\ \ For full cata on rahngs and -

cperating charocfenshcs,_ write for

ac3s Thyratron Data Sheets.

Bomac produces a comple!; tire of gas
switching tubes. This includes TR, ATR, PRE
TR ond oftenuator tubes for all frequency
bands, &

*Not shown are the E36A and HTA15.
Availability wilt be announced ¢! a later

date.

Cotalog on request.

We invite your a

inquiri Weite { 5
e e ﬂom(lc olaéora tOl"led bl =
@ ENGINEERING it Deot. C, BOMAC]
@ DEVELOPMENT PN ECE Regh )& koA TR P Loborataries facs

@ PRODUCTION BEVERLY, MASSACHUSETTS

Beverly, mass.

82 Want more information? Use post card on last page. September, 1953 — ELECTRONICS
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“Flexible at low temperatures”
reports Allied Control Co. on IRV-0-LITE XTE-30

Ability to retain its initial flexibility over long periods of operation
at low temperatures is one of the major reasons why Allied Control

Company, Inc., New York, has seclected Irvington’s IRV-O-LITE Look to
XTE-30 extruded plastic tubing. Tubing is used for insulating the IRVINGTON
flexible pigtail connections to the moving contact arms on Allied’s for Insulation Leadership
Type BOY relays. INSULATING VARNISHES
i VARNISHED CAMBRIC
Because of its smooth interior surface, XTE-30 tubing slips easily VARNISHED PAPER
over the finely stranded wire leads without breakage of strands. In VARNISHED FIBERGLAS

INSULATING TUBING

addition to its high dielectric strength, the tubing affords mechanical
CLASS “H" INSULATION

protection from abrasion and tearing.

Other features of XTE-30 include high tensile strength and resistance
to acids, alkalies and most solvents.

Mail the coupon for technical specifications, dimensions and color range.

F""{'\’ i i S~ Bom i e S i S PRSI
i Irvington Varnish & Insulater Co.
Send this convenient coupon now ! |5 Argyle Terrace, Irvington 11, New Jersey
£ 4 : Gentlemen:

' Please send me technical data sheet on IRV.Q.LITE
' XTE-30 Plastic Tubing.
1
1 Name . N . Title.

VARNISH & INSULATOR COMPANY I — R N o

15 Argyle Terrvace Irvington 11, New Jersey ' Sieet N S

Plants: Trvington, N. J.; Monrovia. Calif.; Hamilton, Ontario, Canada i City Zone ... State............coe

ELECTRONICS — September, 1953 Want more information? Use post card on last page. 83
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TILECTRIL

TRADE ~-MARK

' Wi Sysrems

X ’\i?{

g for the Wiring of any
ELECTRIC or ELECTRONIC PRODUCT
because if the wiring fails so does

your product’'s performance

This Unilectric wiring harness
protects the performance of
a Militery Auto Pilot

The militare Auto Pilot for which this
harness was engineered is now being
called upon *o perform under the most
severe conditions. Performance of the
wiring is protected by Unilectrics
engineering, meticulous workmenship,
and precision quality standards.

IILECTRIC Wﬂllb' ﬁsmfs

Manufacturad ky

UNITED MANUFACTURING & SERVICE COMPANY
409 SOUTH 6th SIREET ® MILWAUKEE 4, WISCONSIN

Want more information? Use post card on lost page. September, 1953 — ELECTRONICS
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Seal shown actual size

/

ee an individual sub-miniature hermectic seal with a
barrel diameter of .100. We make others as small as
.090. For the tiniest mounts in the world.

These glass-metal seals are particularly adaptable for rectifiers,
hearing aids . . . for many other components that you may have
thought couldn’t be hermetically sealed because of their almost
infinitesimal size.

Now, you know to what extremes of diminution HERMETIC can
go to satisfy the requirements of industry and the Services.
Above all, you should know that HERMETIC manufactures the
largest line of hermetic seals available anywhere; the quality
line that has attracted the greatest number of users because
these are the only seals you can hot tin dip at 525° F. for easy
assembly soldering. for a strain and fissure-free sealed part with

ELECTRONICS — September, 1953

resistance of over 10,000 megohms. They will also withstand
sub-zero conditions, swamp test, tempcrature cycling, high
vacuum, high pressure, oils, compounds, chemicals, corrosion,
salt water immersion and spray, and are available in RMa color
code.

Seal illustrated is No. 1625-2; also available in .100 is
No. 1625-1; and SK-2170-2 with barrel diameter of
.090. New multi-header sub-miniatures may be had
with a variety of terminations.

-~ »
Comeate %;/ it

31 South Sixth Street, Newark 7, New Jersey

FOREMOST

Write for information concerning your own problems and for a
copy of our 32-page catalog.

I N MINIATURIZATION

Want more information? Use post card on last page. 85
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CHASE

Hee-cutting
1399 1rod

medans

longer life

for your tools

Chase Free-Cutting Brass rod yields short chips as it is machined.
The result is much easier cutting, longer tool life. Products
produced are smoother, cleaner-surfaced, less expensive to buff or
polish before lacquering, enameling or plating.

Fine quality Chase rod and drawn bar are available in a wide
variety of free-cutting copper alloys. They arc always uniform so
that repeat orders have the same cutting characteristics.

For rod and bar, for finer products at lower unit cost,
call the Chase warehouse ncarest you,

C h a S e‘! ® BRASS & COPPER The Nation’s Headquarters for Brass & Copper

Albany Cleveland Kansas City, Mo.  New York San Francisco
WATERBURY 20, CONNECTICUT « SUBSIDIARY OF KENNEFOTT COPPER CORPORATION Alanta Dallas Los Angeles Philadelphia Seattle

Baltimore Denvert Milwaukes Pittsburgh Waterbury

Boston Detroit Minneapelis Providence

Chicago Houston Newark Rochestert (Tsales

Cincinpati Indianapolis ~ New Drleans St. Louis office only)

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



Done Already7

Watch out lady! By some black

magic all bolts, nuts and screws have suddenly popped from your dryer!

Sure, it’s pure fantasy, but it shows in no uncertain terms how important fasteners
are to modern home appliances—and most other products, for that marcer.

The moral for designers, production and purchasing men is obvious: Fasteners are one
of the most important components of any product. And, as such, should be selected with
care and purchased from a manufacturer with a reputation for top quality and service.

Lamson & Sessions welcomes your inquiry on any fastener problem, and offers you

engineering help whenever you require it.

o’

e

(Q‘/
MACHINE SCREWS
AND NUTS
Precision made for
fast, economical
assembly.

S

PLUG NUTS

Ideal for blind or
hard-to-reach
places,

TAPPING
SCREWS

for quick, =
easy assembly  *

® Lamson topping screws
ossure you of solid de-
pendable construction. .. no
holes to tap...no nuts to
essemble. Availoble from
stock: Heod shapes—round,
pan, truss, flot, ovel and
recessed hex. Threads —type
“A”,"B”and “C"”.Head types
—slotted,clutch and Phillips.

The LAMSON & SESSIONS Co.
1971 West 85th St. ® Cleveland 2, Ohio

Planis at Cleveland and Kent, Ohio » Birmingham » Chicago

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

-

TAPPING SCREWS

Choice of round,
pan, truss, flat
oval, hexagon
and Phillips
heads.

ELECTRONICS — September, 1953

CAP SCREWS

Bright and 1035
Hi-Tensile Heat-

treated steel.

SQUARE AND HEX

NUTS

Semi-finished, hot
pressed, cold
forged.

LOCK NUTS
Economical, vibra-
tion proof. Canbe
used repeatedly.

Want more information? Use post card on last page.

"1035" SET
SCREWS
Cup point type,
hardened and

heat-treated.

COTTER PINS

Stee!, brass, alu-
minum and stain-
less steel.

87



ONLY THE LFE 401 OSCILLOSCOPE

Offers all these

Important Features

HIGH SENSITIVITY AND WIDE
FREQUENCY RESPONSE
OF Y-AXIS AMPLIFIER

The vertical amplifier of the 401 pro-
vides uniform frequency response
and high sensitivity from D-C.
Coupled with a sensitivity of 15
Myv./cm peak to peak at both D-C
and A-C is a response characteristic
which is 3 db. down at 10 Mec. and
12 db. at 20 Mc. Alignment of the
amplifier is for best transient re-
sponse, resulting in no overshoot for
pulses of short duration and fast rise
time. An example of the wide band
response of the amplifier is shown
in the accompanying photographs,

75 Mv., 0.2 usec width, Yaesec sweep full scale

TRIGGER GENERATOR with variable repetition rate
from 500 to 5000 cps.

POSITIVE & NEGATIVE UNDELAYED TRIGGERS and a
POSITIVE DELAYED TRIGGER are externally available.

75 PIT'I'S STREET

PRECISION ELECTRONIC EQUIPMENT .
88

OSCILLOSCOPES

tH

ote0

3

@

LINEARITY OF VERTICAL

DEFLECTION The vertical amplifier
provides up to 2.5 inches positive or
negative uni-polar deflection without
serious compression; at 3 inches, the
compression is approximately 15%.
The accompanying photographs il-
lustrate transient response and line-
arity of deflection.

SWEEP DELAY The accurately
calibrated delay of the 401 provides
means for measuring pulse widths,
time intervals between pulses, accu-
rately calibrating sweeps and other
useful applications wherein accurate
time measurements are required.

The absolute value of delay is accu-
rate to within 19, of the full scale
calibration.The incremental accuracy
is good to within 0.1¢} of full scale
calibration.

Additional Features:

An INPUT TERMINATION SWITCH for terminat-
ing transmission lines at the oscilloscope.

A FOLDING STAND for convenient viewing.

FUNCTIONALLY COLORED KNOBS for easier
location of controls.

Write for Complete Information

I.ABORA'I'ORY for ELECTRONICS, INC.

BOSTON 14, MASS.

MAGNETOMETERS

Want more information? Use post card on last page.
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YT INIEY

SPECIFICATIONS

Y-Axis
Deflection Sens.—15 Mv./cm, p-p
Frequency Response —DC to 10 Mc
Transient Response — Rise Time
(109,-909%,) 0.035 . sec
Signal Delay—0.25 « sec
Input line terminations — 52, 72 or
93 ohms, or no termination
Input Imp. — Direct — 1 megohm,
30 pnf
Probe —10 megohms,
0puf

X-Axis
Sweep Range —0.01 sec/cm to 0.1
» sec/cm
Delay Sweep Range —5-5000 u sec
in three adjustable ranges.
Triggers — Internal or External,
+ and —, trigger generator,
or 60 cycles, undelayed or
delayed triggersmay be used.
Built-in trigger generator with repe-
tition rate from 500-5000 cps.

General

Low Capacity probe
Functionally colored control knobs

Folding stand for better viewing
Adjustable scale lighting

Facilities for mounting cameras

PRICE: $895.00

Designed and built for electronic engineers, the 401,
with its high gain and wide band characteristics, and
its versatility, satisfies the ever-increasing require-
ments of the rapidly growing electronics industry for
the ideal medium priced oscilloscope.

COMPUTERS

Al

MICROWAVE OSCILLATORS

September, 1953 — ELECTRONICS



Telecomputing announces. ..

Automatically Records Voltage

In Decimal Digits

With 0.1% Accuracy

It offers these
important advantages:

Provides 0.1% accuracy
(1,000 counts full scale).

Provides for minimum full-scale
input of 20 millivolts
(20 microvolts per count).

Requires only 0.8 second or less
for balancing.

Uses a simple bridge-balancing circuit.

Reads low voltage without
DC Amplification.

Does not hunt or oscillate.

Presents visual reading of voltage
on neon indicator bank.

Permits tabulated digital output when
used with Program Unit and Electric
Typewriter. (Digital recording in punched
IBM cards or teletype tape available
when used with suitable program units.)

Computing Service TELEDUCER Technical Bulletin 104 and Technical Bulletins 106 and

Your computing and data reduction problems, 107, giving specifications on the Program Unit and Electric typewriter,
large or small, can be handled quickly, will be mailed you upon request. Coupon below is for your convenience.
efficiently by Telecomputing’s staff. Time

and cost estimates will be presented if you -~~~ T T T T T T

will send information defining your problem. Mr. Preston W. Simms, Dept. ES-9

!
| Telecomputing Corporation, Burbank, California
I {0 Please send me Teleducer Bulletin 104.

[J Please send me Bulletins 106 and 107 on the Program Unit and
Electric Typewriter.

Name
CORPORATION !
BURBANK, CALIFORNIA I Company =
| e . o R
| Street Address City and State
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FREQUENCY STANDARD

A compact, complete, hermetically ACTUAL

COMPLETE

miniature

sealed frequency standard, pre- SIZE

senting these features:—

1.
2

P aOTE &2

JAN-ized construction throughout.
SPACE-SAVING, 1%2" dia. x 4%2"
high.

WEIGHT, approximately 10 ounces.
AVAILABLE in 400 and 500 cycles.
ACCURACY—.002% (15° to 35°C).

SHOCK-MOUNTED on Silicone
rubber.

POWER REQUIRED, 6 V. at 300 ma.
70 to 200 V. at 1 to 5 ma.

WRITE FOR DESCRIPTIVE LITERATURE,
SPECIFYING "TYPE 2007"

Also, manufacturers of frequency standards, multi-
frequency standards, chart-recording chronographs,
iring-cycle timers, the Watch-Master Watch Rate Re-
corder and other high-precision frequency and timing
instruments, controlled by our tuning-fork oscillators.

American Time Products, Inc.

580 Fifth Avenue New York 36,N. Y.

MANUFACTURING UNDER PATENTS OF THE WESTERN ELECTRIC COMPANY

90

Want more information? Use post card on last page.
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They’re the controls on the new AMPEX 350 Tape Recorder

Taeir quick, positive action will give station operators a new “sureness”
! with tape. Cueing is exact; editing is faster; fumbling is out. Remote control
i is available too. Responsiveness has always been a part of the Ampex
Standard of Excellence — but now it is better than ever, making the
AMPEX 350 truly the NEWEST OF THE BEST.

o STARTING WITH A SPLIT SYLLABLE

From pressing of the start button to stable tape motion takes 1/10th
second. Tape can be backed off from starting cues as little as one to two
inches. Precise starts become routine. Reliability is supreme.

e STOPPING WITHIN TWO INCHES

Even at 15 inches per second, the tape stops within less than two inches
after the button is pressed. Band type brakes give positive stops; no drift
or tape spillage can occur.

o EASIER CUEING AND EDITING

T41e Model 350 can be shuttled rapidly between fast forward and rewind
w:thout stopping. Cues for starting, editing or dubbing are speedily lo-
cated. And for convenient editing, the capstan drives on the “pull side”
of the heads.

® ADJUSTMENT FOR REEL SIZES

A new switch selects proper tape tension either for 10l%-inch NARTB
: reels or for 5 or 7-inch plastic RMA reels. Proper tension means longer
tape life, more accurate timing and truer performance.

AMPEX MODEL 350

The new slant puts all controis within Recorders from $975; Model 350 from $1095; Reprodrucers
easy reach of any sperator, from $495, For further information write today to Dept,
tall or shor*,
IF YOU PLAN FOR TOMORROW, ' CORPORATION
BUY AN AMPEX TODAY i = 2

934 CHARTER STREET, REDWOOD CIiTY, CALIFORNIA

Distributors in principal cities; distribution in Canada
y Canadian General Electric Company

ELECTROMICS — September, 1953 Want more information? Use post card on last page. 91
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STYLE 831 v
STYLE 811
STYLE 801 ) J
STYLE 821
{ STYLE | CAPACITANCE RANGE—MMF 1
831 220-540 i
801 540-850 |
811 850-2500
821 2500-4500

Tolerances: +5%, +10%, +20%, GMV

ERIE takes pride in announcing this significant
advance in ceramic capacitor design and applica-
tion. K-LOK dielectric is the result of several years
development activity having one planned objective

to produce premium perférmance character-
istics in High-K ceramic capacitors.

In K-LOK we have achieved the enviable combi-
nation of high capacitance and really substantial
stability under environmental extremes. The
K-LOK is being produced and sold in addition to
the standard line of ERIE Hi-K Ceramicons.

OTHER FEATURES TO BE NOTED ARE:

® Power Factor: 19, maximum
® Insulation Resistance: 10,000 megohms minimum

® Protective Insulation: Low loss phenolic dip for moisture
seal and mechanical ruggedness

® ERIE K-LOK ceramic can be used on special order in supply-
ing various high voltage disc capacitors and printed circuits

.;,25“1 cﬂ"Wé'&)q;y

=~
“

ERIE RESISTOR CORPORATION

K-LOK.

DISC CERAMICONS

A Great Forward Development in

 STABILITY

A Premium High Dielectric
il Constant Ceramic Capacitor

(PAT. APPLIED FOR)

© FLAT TEMPERATURE

CHARACTERISTIC
Greatest capacitance change from
25°C valuve:

+ 5%, — 5% from — 55°C to

+ 105°C

+ 5%, —~10% from — 55°C to

+ 125°C

© STABILITY WITH AGE

19, maximum capacitance decrease per
decade of time.

© LINEAR CIRCUIT OPERATION

Both voltage coefficient of capacitance
and piezo-electric effect are low.

o IMPROVED LIFE RATING:
up to 1000 VDCW 85°C
up to 500 VDCW 125°C

Samples available on request
*TRADE MARK

ERIE components are stocked by leading electronic distributors everywhere.

ELECTRONICS DIVISION

LONDON, ENGLAND

Main Offices: ERIE, PA.

Soles Offices: Cliffside, N. J. «
Detroit, Mich.

Factories: ERIE, PA, «

Philadetphia, Pa. + Buffalo, N. Y. «
Cncinnoti, Ohic + Llos Angeles, Calif

+ TORONTO, CANADA

Chicago, Il

Want more information? Use post card on last page
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By testing motors “twenty miles up”"—
G.E. gives you more for your motor dollar

In this reinforced tank six feet long by eight fzet
wide G-E engineers watch motor performance at
altitudes as high as 100,000 feet. Motor speed is
checked by a stroboscope through a reinforced side
window and a dynamometer inside the chamber acts
as the motor load —as tank temperatures go as low
as —80° C with controlled humidity.

In other similar tests your special problems of heat,
cold, vibration, acceleration, etc., encountered in air-
craft operation are detected and solved. Here, G-E
engineers learn the facts about motor performance,

‘7

resulting in better fhp motors for you.

Whatever your aircraft motor problem, remember
that G-E engineers are equipped and ready to solve
it. General Electric’s Specialty Motor Sub-Dept. can
design and build precisely the motor you need to
meet your most demanding requirements . . . solve
your toughest problems.

For more information or engineering assistance,
contact your nearby G-E Apparatus Sales Office,

General Electric Company, Schenectady 5, N. Y.
70417

ym m/ézzz‘%&% co%a/mce 27 __

GENERAL @@ ELECTRIC




BRIDGEPORT BRASS COMPANY

pm ALLOY BULLETIN

MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL

Makingthisspecial nut
from strip metal eco-
nomically and in large
quantities, called for
highly skilled tool de-
signing and a thorough
knowledge of metal-
working. All products
on this page through
the courtesy of The
Risdon Manufacturing
Company, Naugatuck,
Conn.

Imagination Unlimit;ad Lowers
Cost of Strip Metal Components

Rising costs of labor and materials
should not necessarily lead to increased
prices of fabricated items. Imagination
unlimited, the utilization of existing
automatic machines, and clever tool
designing are often the answer to off-
setting increased costs.

Cost savings can sometimes be ac-
complished by making a one-piece
item from a two-piece assembly, or by
changing from a casting or a screw
machine item to one made from strip
metal, tubing or wire. Or savings may
be obtained through the elimination
of costly secondary operations or the
reduction of scrap losses.

Automatic multi-station slide and
eyelet machines have wonderful possi-
bilities for cost saving for quantity
items of limited size. A coil of strip
metal is fed into one end of the ma-
chine and the finished items come out
at the opposite end after it has under-
gone a large number of exacting opera-
tions. Speed, close tolerances, low
scrap losses and economy are associ-
ated with these methods.

Strip Metal Nut Replaces
Screw Machine Piece
The item illustrated above was orig-
inally made from hexagon rod and in-
volved a number of operations such
as machining, considerable drilling and
threading. In redesigning this compo-

94

nent from strip metal, 16 operations
were involved, each of which had to
be accurately planned so that a single
annealing was required. After the
draw, the metal was folded back
against itself. It was then redrawn and
folded back against itself after a clip-
ping operation. Such a large amount
of coldworking requires a thorough
knowledge of the flow of metal in dies.
Once perfected, the finished article is
strong and considerably lighter.

Making One-Piece Components

In small gears, concentricity be-
tween the pitch diameter of the gear
teeth and the inside diameter of the
bore is important. Originally the gear
shown below was designed to be made
in two pieces — a bushing and a gear
blank assembled in a staking operation.
When made in one piece from strip
metal, this part was improved because
it was uniform and concentric.

This improved, one-piece sheet-metal gear was
originally made by staking two parts.

The following electric terminal was
formerly a two-piece item made by as-
sembling a screw machine bushing and

Want more information? Use post card on last page.

Complete one-piece terminal made from strip
brass in a single autematic multiple plunger
machine.

a stamping. Cn making this complete
in one piece from strip metal, savings
were made in labor cost and material,
although it involved an intricate set of
dies and the use of an automatic

multi-plunger machine.

Eliminating Drilling, Milling
This piece was formerly
turned from tubing. A second-
ary operation was necessary
for milling the slot. When con-
verted to strip metal, it was
made complete on an automatic
press. The four slots were developed
by piercing the metal in the blank
and the finished piece was formed by
redrawing,

Produced from Coiled Tubing
Formerly this terminal was
made from tubing which was
cut to length, formed, swaged,
and pierced, each in a separate
operation. In the new method
all of these operations were
combined. Coiled tubing was
fed into an automatic multi-sliding ma-
chine that produced the complete part,

Bridgeport Technical Service

High-speed, automatic operations
call for material made to exacting
specifications and uniformity. Not only
must the metal be free from imperfec-
tions but special physical properties
are needed to withstand the severe
coldworking operations which are per-
formed without any intermediate an-
nealing. Bridgeport Brass Company is
well qualified to supply copper-base
alloys to meet the exacting require-
ments of metal goods fabricators. All
processes are under strict laboratory
control. Please contact your nearest
Bridgeport sales office and we will
gladly help you with your metal prob-
lems and requirements. (439)
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Tiny but tough ! The smaller capacitors become, the greater the premium on trust-
worthiness. Cornell-Dubilier has a dependable miniaturized capacitor for practically
every known application. Typical are the High Temperature Tubulars, Metallized
Paper Tubulars, Midget Micas, Disc and Tubular Ceramics. For the complete catalog
write to: Dept. K-93, Cornell-Dubilier Electric Corp., General Offices, So. Plainfield, N.].

CORNELL-DUBILIER

world’s largest manufacturers of capacitors

E e o

ANTENNAS ROTATORS CAPACITORS VIBRATORS CONVERTERS

\ o,

SOUTH PLAINFIELD, N, J. « NEW BEDFORD, WORCESTER AND CAMBRIDGE, MASS. + PROVIDENCE, R. 1. « INDIANAPOLIS, IND, « FUQUAY SPRINGS, N. C. « SUBSIDIARY, THE RADIART CORP,, CLEVELAND, 0.
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mitchell-
rand 4 -
)g@ﬁw

miraglas-A fiberglas tapes

for general purpose class A electrical insulation

COMPARED WITH COTTON
OR RAYON having twice the tensile strength they provide

FOR GENERAL PURPOSE
CLASS A APPARATUS temperatures and won’t burn or rot . . . and

MITCHELL-RAND CAN MAKE IMMEDIATE DELIVERIES

—/

electrical insulation headquarters

MIRAGLAS-A FIBERGLAS TAPES
ARE MUCH MORE ECONOMICAL...

being half as thick they cover more area . ..

longer life and better performance . . . woven of
long staple fiberglas yarn they withstand high

MIRAGLAS-A FIBERGLAS TAPES are specially treated
for machine or hand winding.

2 .
.. bl
FOR CLASS A INSULATION USE

, 07 | MIRAGLAS-A FIBERGLAS TAPES
I
o

freas

* THICKNESS 004"

i

cvvi 'e 1o 3 - 1 . 11;/‘»1 wi IVZI: ;« g
A 7 . : b
o4 280 224 168 134 100
V2" | 26 | 150 1/0 waxed 65 4 -
3 38 | 150 “ 90 ; B
WARP 1” 50 | 150 " 125 =
1%” 62 | 150 " 150 &
1%2" 74 | 150 * 180 &
LGNS | e o RN
eb L Y . . s
< Write to MITCHELL-RAND for free samples and descriptive data.

Cep

51 MURRAY ST. ¢ COrtlandt 7-9264 ¢« NEW YORK 7, N.Y.

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.

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



At Last! STANDARD COMPONENTS to mount your circuitry in

vertical planes that SAVE SPACE. .. SAVE

ARE NATURALS FOR PLUG-IN CONSTRUCTION

It’'s as simple as this —

PRODUCTION COST...

ALDEN PRE-PUNCHED
TERMINAL MOUNTING
CARDS pre-cut to.proper size
for Alden 7-pin, 9-pin, 11-
pin and 20-pin Plug in Pack-
ages. Or in 3’ strips for chassis

O B o 54 o00

ALDEN MINIATURE
STAKING TERMINALS
mount in any pattern on
‘Terminal Mounting Cards.
Ratchet slots hold elements
for soldering without pliering

ALDEN JUMPER
STRIP stakes
right under Termi-
nals providing
common circuit
without soldering.

ALDEN CARD
MOUNTING
TUBE SOCKETS
for miniature 7-
pin and 9-pin and
octal tubes.

— cut it off as you require. or wrap-around.

ANKING 1D

Take the above basic components, lay them out on full scale Planning Sheets {

I found in

SR
it

Alden Handbook. Following the Plan Sheet, Miniature Terminals and Tube Sockets stake into place on Card.

. m = El

PEL oA m

be used for wiring ~ I——F"1~ Your design and production are simplified. Wiring is an open,
easy-to-work sub-assembly, so units can come through production independently or be easily subcontracted.

4 SIZES OF PLUG-IN PACKAGES

Alden standard
Bases, Lids, Han-
dles, Cans, Sockets
for 7, 9, 11 and
20-pin packages
house Terminal .
Card Citcuitey with 2

tremendous  flexi-
L

bility for endless [y
variety of open 5 %
and shielded pack.
ags . . . making it .
easy and inexpen- @ & W=y, ~@*—
sive to give your == wx ™
equipmencreliabil.

ALDEN ity in service with 7-pin 9-pin 1l-pin 20-pin LDEN a
instantl A >
Yy replace-
PLUG-IN able plug-ins for Package components and BAS'C
all sub-unirts, matching sockets.
PACKAGE CHASSIS

e~ AR = a8 < ]

RY ‘

Both sides can

— and how Beautifully these circuitry p,l“anes become plug-ins

4 SIZES OF
ALDEN BASIC CHASSIS
2’[, 4lll 81[, l 7ll

Your circuitry on Ter-
minal Card strips

Plugged into
Standard Racks

3 snaps right into Alden  [.[.[..]- 50 DY
= Basic Chassis. Vertical NEREEA S
mounting and hinged DRI+

front panel give beau- 2 =...,

Alden Universal
Rack Adapter

tiful accessibility and
space saving, asses
can be plugged inter-
changeably into Stand-
ard Racks, Alden Uni-
Racks, Alden Portable
Cases. Alden Rack
Adapter mates Stand-
ard Rack to Chassis.

Plugged into
Alden Uni-Racks

i

Plugged into
Portable Cases

— and how easy to assign to each plug-in unit a tiny tell-tale to spot trouble instantly

--* 2 j- See how compact front e N ALDEN
i & panel easily mounts six 7 MINI-TEST
'p’-' & tiny Alden Sensing POINT JAG{

Elements specifically
designed to lick the prob-
lem of having only a small

e | amount of space. Assem-
; i bled by simpleyt methods,

For checking critical
voltages from front of
panel.

)

ALDEN
“FUSE-LITE"”
Fuse blows — Lite
glows. Simply unscrew
1-piece light.lens unit
and blown fuse comes

out with it.

1-piece light-lens unit
replaceable from frone,

" ALDEN
“PAN-i-LITE” ®
Miniature indicator
light with unbreakable .%13-_

—and to organize circuitry for 1 point of check, with 30-second replacement

A J Alden’s new concept in Rack-and-Panel
Connector;, eliminates congested racs’
nest of blind wiring and provides —

4. Possible to jump
contacts because both
sides are instantly
accessible.

3. Critical voltages [f
isolated by wide

spacing.

1. Connectors are spread out 2. All leads are instantly
in an orderly row, giving a accessible, identified by

r&,__;\ central point of check. number and color-coding.

s

A
- ""*vn.
4

'jvu.,'/ GET THE COMPLETE STORY — REQUEST

OAlden Back
Connectors

All you need is this Kit —

S N

Serve-A-Unit Locks A == 2 <

= ] arh

0 Alden Slide Rails

It's as simple as this —

Arrange Alden Side Rails (1) and
Alden Lock Frame (2) to suit your
chassis, Alden Serve-A-Unit Locks (3)
mount in your chassis to engage pre-
punched holes in Alden Lock Frame
(2) to pilot, draw in, lock or eject.

*”ALBEN HANDBOOK'’ — SENT FREE




TYPES

Styles RC10, RC20,

RC21, RC /I' Va-, 1-, and 2-watt fixed composition
: =0 RG34, types in all RTMA 5%, 10%, and 20%
RES., @ncl REX2. preferred values.

®

Write for Bulletin J2

. also automotive ignition suppression
and voltage regulation; fluorescent starting; protective
surge; and other special purpose types to your exact
specifications.

Electronic Components Division

STACKPOLE CARBON COMPANY
St. Marys, Penna.
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Avutomatic amperometric titra-
tion, in the Division of Research
of Harper Hospital, Detroit,
Mich,, is simplified by using an
ElectroniK Function Plotter
which plots current directly
against titrant volume. Its chart
is driven by a receiving selsyn,
connected to a transmitting sel-
syn that is linked to the titrant
syringe drive motor . . . thus
moves in direct relation to ti-
trant volume delivered.

Speed your data recording with these

W instruments

For recording y = f (x)—the Function Plotter. One of the best time-savers
for any laboratory, this instrument automatically records a continuous
curve such as stress vs. strain, speed vs. torque, temperature vs. pressure.
It eliminates hours of hand logging and point-by-point plotting. It has two
independent measuring systems; one moves the pen, the other moves the
chart. Optional selsyn drive for the chart can. also be supplied. Either
can measure any variable that can be converted to a d-c signal. The chart
moves 11 inches, at only 4 seconds for full travel. Pen movement is 11
inches; pen traverse time 2 seconds.

For recording two variables—the Duplex Recorder. This two-in-one instru-
ment combines continuous records of any two independent variables on a
single chart . . . where they can be conveniently compared without tedious
cross-reference. Each of the two recording pens has its own independent
“Continuous Balance’” measuring system. Each pen can traverse the full 11
inches of chart width. Different calibrations can be supplied for each pen.

Your local Honeywell engineering representa- MiNNEAPOLIS-HONEYWELL REGuLAaTOR CoO.
tive will be glad to discuss ways that these Industrial Division

instruments can save time in your research work. 4428 Wayne Avenue

Call him today . . . he is as near as your phone. Philadelphia 44, Penna.

@ REFERENCE DATA: Write for Data Sheet No. 10.0-5 on the Function Plotter . . . and Data Sheet No. 10.0-6 on the Duplex Recorder.

Honeywell

Fout i Coitale-

Want more information? Use post card on last page. 99
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FOR QUAI.ITY TV RECEIVER PRODUCTION . e

PRECISION ALIGNMENT OF VHF TV RECEIVERS PI.US
SPEED AND RELIABILITY ARE ASSUR.ED WITH

B | 'The Model RF-P
MARKA-SWEEP

Crystal
Positioned
IF Markers

J

COVERS RF AND IF

Featuring

—— 15 MC.—

Center Frequency

ALL ELECTRONIC OPERATION CRYSTAL POSITIONED yrias

RF PICTURE AND SOUND
15 MC. WIDE SWEEP ON EACH R oAl
VHF TV CHANNEL

and . . . \

IF BAND CENTERED AT 43.5 MC.

SHARP CRYSTAL POSITIONED PICTURE
AND SOUND CARRIER MARKERS

e ACCURATE SWITCHED AND CONTINUOUS
ATTENUATORS

UNUSUALLY FLAT AMPLITUDE RESPONSE

NEW DESIGN FOR RAPID AND EASY MAIN-
TENANCE

ZERO REFERENCE BASE LINE

SPECIFICATIONS
FREQUENCY RANGE: AH 12 channels in the VHF TV RF OUTPUT CONTROL: Switched attenuator—20 db.,
range. IF band centered at 43.5 mc. 20 db., 10 db., 6 db., and 3 db. Continuous attenua-
FREQUENCY SWEEP: Sawtooth sweep 15 mc. wideon O ERREEmgtely Svdlb-
each channel. MARKER OUTPUT: Positive pulse, 10 volts peak, con-

i I iable, i 3
MARKERS: Very sharp pulse type marks are crystal tinvously variable, 0 to maximum

positioned. Picture and sound carrier markers pro- PRICE: $795.00 f.o.b. factory (two IF crystal posi-
vided on each RF channel. [IF picture and sound car- tioned marks separated by 4.5 mc. added at specified
rier markers, or any two IF markers separated by 4.5 frequencies—$15.00). Catalog No. 630-B.

mc., provided on special order.

RF OUTPUT VOLTAGE: 300 ohm balanced—approxi-
mately 0.5 volt into load. 70 ohm unbalanced—ap-
proximately 0.25 volt into load.

THE LIGNA - SWEEP—same as above except with-
out markers and in smaller cabinet. Price $495.00
f.o.b. factory.

.u&zza%:?/“‘“
KAY ELECTRIC COMPANY
14 Maple Avenue Fhogel CARNR 00 : Pine Brook, New Jersey |
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Nature's 60 million-year-old secret becomes

THE BIGGEST NEWS IN

ELECTRICAL INSULATION!

Just as Nature preserved insects in amber
for millions of years, you can now scal fragile
electrical components in “Scotchcast” Embed-
ment Resin for dependable insulatior. and pro-
tection against oil, moisture, chemicals and
weather. It’s available in two forms to meet
your special requirements.

“Scotchcast” No. 1 is a ket pouring resin of
the epoxy type. It’s a solid at room temperature
and is used with a solid hardener. Both the resin
and the harcener are heated to 240°-250° for
mixing and pouring.

“Scotchcast” No. 2 is a cold pouring epoxy-
type resin thkat is supplied as a liquid. After
liquid hardener is added, it cures and acquires
protective and insulating properties similar to
those of the hot pouring resin.

For complete data on these remarkably
tough new resins, write Minnesota Mining &
Mfg. Co., Deot. EE-93, St. Paul 6, Minnesota.

SCOTCHCAST

Electrical Embedment Resin

The term *‘Scotch'* and the plai¢ design are r2gistered rrademarks for tlie more than 200 pressure-sesitive adhesive tapes madz in U.S.A. by MINNESOTA
MINING & MFG. CO, St. Zaul s Minn.—zlso makersof ‘"Scotch’” Sound Recording Tape. “Unders=al’* Rubterized Coating, ‘"Scotcllite'” Reflective Sheet-
ing,'’ Safety-Walk"* Non-slir Surtacing, *3M ‘Abrasives,**3M™ Adhesives General Export:122 £.42nd St., New York 17, N.Y. In Canaca: London, Ont., Can.

ELECTRONICS — September, 1953 Want more information? Use post card on last page. 101



Why it pays to make Rome
your source of special electronic cables

When you have an electronic wiring prob-
lem it pays to go to a specialist, such as
Rome Cable. Wires and cables made by
Rome, first, are designed by engineers with
R ——— SO training and experience in electronic appli-
T P, o

LLLSEAT cations. Further, Rome Cable has the manu-

facturing knowledge and facilities to pro-

duce unusual constructions . . . with quality

%& x \' ’ .
2 conductor, polyethylene-insulated, shielded,
Neoprene-jacketed microphone cable

controlled step by step. By standardizing on
Rome wires and cables you assure depend-
able performance for your product and add
obvious quality . . . with a component engi-
neered to your requirement.

Rome manufactures a wide range of hook-

up wires, intercommunication cables, co-

axial cables, electronic computer cables,
Special Rome Synthinol 901® . L . o
hook-up wire—8 mil wall with nylon sheath R. F. transmission line, television camera

cables as well as other special constructions.

Visit Us at the Silver Jubilee Show

INTERNATIONAL ASSOCIATION
OF ELECTRICAL INSPECTORS

Special 136 conductor, Rome Synthinol-insulated, electronic cable September 21 to 26, Chicago, Illinois
Booth No. 1
COMMERCIAL TYPE HOOK-UP WIRES MILITARY HOQK-UP WIRES
Rome offers commercial type hook-up wires with three standard Rome manufactures military type SRIR,
insulations.

SRHV and WL, complying with Joint Army-

Rome Hi-temp—a rubber insulation with exceptionally high resist-

ance to heat and moisture. Underwriters’ approved for 75° C. Navy Specification JAN-C-76, as well as
Rome Synthinol—a polyvinyl chloride thermoplastic compound, shipboard types SRI and SRIB conior'mi.ng
highly resistant to acids, oils, alkalies, moisture and flame.
Underwriters’ approved for 80° C. to Specification MIL-C-915 A (SHIPS). Insu-
Rome Synthinol 901 —offers all the advantages of Synthinol plus lated with Rome Synthinol, these wires are
higher resistance to heat deformation, shrinkage and cracking,
also improved solderability. Underwriters’ approved for 105° C. made in a complete range of specification
sizes.

ROME CABLE CORPORATION, Dept. EL-9, Rome, N. Y.
Please send me information on Electronic Wiring It Costs Less to Buy the Best

N Y O e = o = - i et~ S e e - e e

Company......... R o M E c A-B I- E Q*‘ 040?
Address...................... . ; t;d 7790 zdzzd’b :

ROME = NEW YORKX

City E— . .ZA . Zonme........ State................. and
TORRANCE » CALLFORNIA
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New oval-shaped General Electric capacitor saves

space and weig

If you're using fixed paper dielectric capacitors in case
styles CP 53 and CP 70 it will pay you to consider
General Electric drawn-oval units. These drawn-oval
capacitors provide unsurpassed reliability combined
with the important advantages of permitting smaller
size, less weight and lower cost in the electric equip-
ment you manufacture.

RATINGS range from 1 to 10 muf, 600 to 1500 volts
dc, or 330 to 660 volts ac. Choice of mounting arrange-
ments makes them ideally snited for air-conditioning
units, electronic equipment, motors and controls or
other applications where units capable of meeting all
electrical and mechanical requirements of MIL-C-25A
specs, except for case dimensions and markings, are

it in your electric equipment

case—producing a lighter, yet stronger capacitor.
Actual savings in size and weight vary with case style
and rating but can amount to as much as 30%,. Depend-
ing upon case style and quantity ordered, prices average
10 to 209, lower than for rectangular capacitors.

MOUNTING VERSATILITY is provided by choice of
three bracker styles for upright, inverted and side
mounting to suit individual mounting requirements.

For more information on the new G-E drawn-oval
capacitors, their ratings,
dimensions and -prices, con-
tact your local G-E apparatus
sales representative or write for
Bulletin GEA-5777, General

%
77 Sy

7 S
77 7 ASE
7777 1878 5|953 V‘v‘\
g S
i e
e LL

desirable. Electric Co., Section 442-10, N\ L
DOUBLE-ROLLED SEAM attaches cover to drawn-steel  Schenectady 5, N. Y. L
4 3 .
o coan /}W wr;/a/wzce W
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Eliminates complex setups!

-hp- 512A

FREQUENCY CONVERTER

Together, these two instruments offer you faster, easier, more
accurate and broader range frequency measurements than any
commercial equipment manufactured.

Now, in seconds, you automatically determine any fre-
quency from 0.01 cps to 100 mc and read the results directly.
Just connect the unknown, select the desired scale, and read!
Ideal for use by non-techinical personnel —no training is re-
quired. Split-second measuring speed makes the equipment
particularly useful on the production line. Less investment
in equipment, too —since the need for harmonic amplifiers,
audio oscillators, multi-vibrators, search wave meters, transfer
oscillators and oscilloscopes is eliminated.

FREQUENCY AND PERIOD MEASUREMENT

-hp- 524A Frequency Counter measures period as well as
frequency. It has broad laboratory usefulness in frequency
measurement includingcrystal checking, oscillator calibration
and stability, pulse repetition rates, speed measurements
and counting of random events occurring during a selected
time interval.

nter performs all these junctions with-
_out additional equipment through the range of 0.01
_cps to 10 me. -hp- 512A extends the Counter’s range
to 100 mc AND INCREASES SENSITIVITY
100 TIMES WITH NO LOSS IN ACCURACY!

-hp- 512A Converter offers you direct readings to 100 mc
without interpolation or calculation. Operation consists

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

-hp- 524A

FREQUENCY COUNTER

o
td L elbezien ML

merely of tuning the Converter to the unknown and selecting
the desired measurement range. The rest of the operation
is automatic. The unknown is passed through a selective
amplifier and mixed with a standard frequency (multiplied
;p from the 524A Counter’s 100 kc standard). The resulting

ifference frequency is within normal range of the Counter,
and is presented instantly on the Counter panel. The un-
known is easily determined by adding to the Counter read-
ing an even multiple of 10 mc as indicated on the Converter
selector switch.

-hp- 524 A FREQUENCY COUNTER

-hp- 524 A operates on pulse-counting techniques. The un-
known is applied through a wide-band squaring amplifier
to a fast gate controlled by a time-base generator. When the
gate is open, the unknown is applied directly to the count-
ing circuits. When the gate is auromatically closed; counting
circuits remember and display the counted frequency in cps
or the period in microseconds. Time base circuits are con-
trolled by a crystal oscillator with instantaneous stability of
1/1,000,000 and accuracy of 2/1,000,000 per week.

COUNTER OPERATION

For high frequency work, -bp- 524A counts and displays un-
known frequencies over exact time intervals of 0.001, 0.01,
0.1,1and 10 seconds. Counting and display periods are equal
and automatically cycled. Counts are displayed repetitively,
or “held” any desired length of time Ey depressing the
“Manual” button.

HEWLETT-PACKARD

September, 1953 — ELECTRONICS
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Easily used by non-technical personnel

Instantaneous, direct
tic

FREQUENCY
MEASUREMEN

Autor

In low-frequency period measurement, the instrument
measures the duration of one complete cycle in micro-
seconds. A 10-cycle sample is taken to determine this period.
Periods may be displayed repctitively or “held.”

N
Q:J .
Yo St
L
A =
: G =
! £ o A &
O SR L

Fig. 1. Closeup of -hp- 524A panel shows how frequency count is dis-
played directly, instantly. Example counter is 10,168,438 cps.

SPECIFICATIONS
-hp- 524A Frequency Counter

Counting Rate: 10 mc per second maximum.

Presentation: 8 places, direct reading. First 6 places on
neon lamp banks. Last 2 places on two meters.

Count Period: 0.001, 0.01, 0.1, 1, 10 secs.

Low: Frequency: Permits low frequencies to operate at
time base. Duration of one cycle is displayed in micro-
seconds.

Accuracy: *1 count +2/1,000,000 per week. iHigher
accuracy external standard may be employed.)

Period Measurement: Within 0.03% up to 300 cps;
within 1 fisec between 300 cps and 10 ke.

INSTRUMENTS

2709-A PAGE MILL ROAD -

.OI cps

to

r 100 m

External 100 k¢ Standard Input: For higher accuracy.
Requires 1 v across 1 megohm shunted by 30 pufd.

Input Voltage: 2 v peak minimum.

Input Impedance: Approx. 100,000 ohms, 30 pufd shunt.

Connectors: Standard BNC type.

Power Source: 115 v 10 v, 50/60 cps, 400 watts.

Size: Approx. 28" high, 221, wide, 16" deep. Weight
123 pounds. Shipping Weight 260 pounds.

Price: $2,000.00.

SPECIFICATIONS
-hp- 512A Frequency Converter

Frequency Range: As amplifier for -hp- 524A, 100 kc to
10 mc. As converter for -hp- 524A, 10 mc to 100 mec.

Input Voltages: 100 kc to 10 mc, 0.14 v minimum; 10 mc
to 100 mc, 0.1 v minimum (on 50 ohm cable).

Standard Mixing Frequency: Multiplied up from 100 kc
output of Model 524A. (Accuracy 1/1,000,000 short
term.)

Output Voltage: 2 v minimum (sufficient to operate -hp-
524A over entire range).

Connectors: Standard BNC type.

Power Source: 115/230 v, 50/60 cps, 90 walts.

Size: (cabinet) 57," x 19”7 x 13" deep. Weight 20 Ibs.
Rack mount also available.

Accessories Furnished: Cables to interconnect with -hp-
524A.

Price: $350.00.

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

SALES REPRESENTATIVES IN ALL PRINCIPAL AREAS

Export: Frazar & Hansen, Ltd., San Francisco, Los Angeles, New York

HEWLETT-PACKARD COMPANY

PALO ALTO, CALIFORNIA, U.S. A,

ELECTRONILZS — September, 1953
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—CANS & COVERS

built to meet MIL-T-27 & Commercial Specifications

—BUSHINGS
hermetic-seal, compression type

ASSEMBLY
SERVICE—

from assembly of bushings in covers to
dctual hermetic sealing of your component.

ITH tough-selling, competitive days ahead it’s more

important than ever to LOWER COSTS, MAINTAIN
QUALITY and MEET DELIVERIES . . . and that’s when it
pays to switch to Heldor for Cans and Covers built to meet
MIL-T-27 or commercial specifications and hermetic-seal,
compression-type Bushings and Terminals.

You'll cut your costs still further when you let Heldor do
as much assembly as possible—bushings in the can covers, and
if desired, your unit hermetically sealed in the can, Thac’s how
more and more electronic and nuclear component manufac-
turers meet today’s stiff competition.

'This opportunity can be yours, too. Just send Heldor your
spegifications (or prints) for an eye-opening quotation. Do it
TQDAY!

HELDOR BUSHING & TERMINAL CO., INC.
238 Lewis Street & Paterson, N. J. T

Wan* more information? Use post card on last page. September, 1953 — ELECTRONICS
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You can't see [SYNTHANE]

but it’s in the picture

There are important factors about picture-
making you never see in the print—the
photographer, the lights, the darkroom
the chemicals. One of many materials
essential to photography is Synthane—a

laminated plastic. compressive, flexural, and impact strengths, Synthane in
Synthane is corrosion-resistant . . dimensional stability, light weight, high Photography
Synthane spools carry film from early dielectric strength, ease of machining. A—16 Reel
A . P mm Ree
stages of emulsion coating through develop- Synthane has all these properties—and .
ing. Synthane is opaque to infrared ravs more—in combination. And the combina- 8,C,D—Film

which accounts for its use as slides for film
packs. Synthane is an electrical insulator;
you’ll find it hidden in flash guns, lighting
equipment and projectors. Synthane is
wear-resistant and  vibration-absorbing.
fine for quiet gears in movie cameras.

The photographic industry is only one
part of the American industrial picture,
and the properties for which Synthane is
valued in it are only a few of the many
Synthane has. Others are good tensile,

tion may be valuable to you.

To get the complete picture of Synthane
and its possible place in your product,
write today for the 24-page Synthane
Catalog. Synthane Corporation, 17 River
Road, Oaks, Penna.

\

Here you see the three basic forms of
Synthane laminated plastics—sheets,
tubes and rods. All three are made by
applying heat and high pressure to
resin-coated laminations of paper,
fahric, glass cloth or mat. Synthane is
thermo-setting, has many much-sought
properties in combination.

processing spools
E,F—Chemical- ¢

resistant screws
for developing '
equipment A

G—35mm B o
L
£ G

film carrier

Syithane-one off induitiys wnsesn cssertials ESYMSEIANE

LAMINATED PLASTICS

ELECTRONICS — September, 1953
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GENERAL PLATE

ALCUPLATE

(COPPER-CLAD ALUMINUM)

Kdces Costs

OVER SOLID COPPER
OR BRASS

A Few of the
Many Products Made from
Gencral Plate ALCUPLATE

ALCUPLATE Provides High Elecfrical HEAT TRANSFER UNITS —ALCUPLATE provides ideal fin

sections at reduced cost over solid copper fins. The cop-
per surface permits the soft soldering of the fins to the

Conductivity, Soft-Soldering Surfaces, Good Heat tubes.
Dissipation, Light Weight

Now, you can reduce your cost 15-309%, or more over an
equal area of solid copper or brass by using General Plate

ALCUPLATE. , .
Made by permanently bonding a thin layer ot copper to ELECTRONIC CHASSIS — Minimum weight combined with
one or both sides of thicker aluminum, ALCUPLATE has copper surface “’g“"’e‘i for soft-soldering operations,
] . ’ . . electroplating, and low - resistance shield connections
practically the same physical and electrical properties as S ra advantages obrained by using ALCUPLATE.

copper, plus the light weight of aluminum. The copper pro-
vides an ideal surface for soft-soldering operations, electro-
plating and other finishes.

ALCUPLATE is widely used in the electrical and electronic
fields for terminals, clips, shims, small motor housings,
electronic component cases, chassis, and brackets. It is also
used for heat transfer assemblies, fin and tube type radiators,
printed circuits, costume jewelry and similar applications.

ALCUPLATE can be fabricated by stamping, drawing or ’
forming. Its malleability permits its use in the manufacture COMPONENT CASES — ALCUPLATE is successfully drawn
of many parts from work-hardened rather than annealed or and formed into lightweight cases or cans and intricate
dead soft materials. parts.

ALCUPLATE is available in coils and flat cut lengths, cop-
per clad on one or both sides of aluminum, Ys” thick x 13"
wide and under.

Technical Data Bulletin No. 702C gives full details. Write
for a copy, today.

BUS BARS — ALCUPLATE provides high conductivity,
light weight, solderability .. . and is lower in cost than
solid copper bus bars.

You can profit by using

General Plate Composite Metals!

M ETALS & CONTROLS COR PORAT ION ELECTRICAL TERMINALS -— Small terminals and ll):lli:"ggres-

sure-type connectors use single-clad ALCU

GENERAL PLA'I‘E DlVISloN alleviates galvanic corrosion which otherwise results

from aluminum and copper junctions.
39 FOREST STREET, ATTLEBORO, MASS. e
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ACCURATE
WIREWOUND
RESISTORS

SOLID MOLDED HOUSING OF
DENSE SHOCK RESISTANT
THERMOSETTING PHENOLIC

LUG MOLDED
IN BOBBIN

ABOVE AND BEYOND

MIL-R-93 A

SPECIFICATIONS

CERON INSULATED WIRE
‘WOUND WITH UNIFORM
TENSION AND AGED FOK
STABILITY

TERMINATION.

!:-"‘ 1.:’-‘9 L
SEALED AGAINST MOISTURE .

AND IMMERSION

ISOLATED w'""H - - q._I“

DURAMEG wattage
ratings are based on full
rated dissipation at
105° ambient. These ratings
are from 4 to 5 times the 85°C
MIL ratings for the best
of conventional resistors.

DURAMEG Resistors pioneered and proved new
performance records for reliable, high-accuracy
wire-wound resistors. They're molded under
high pressure and temperature in mineral-filled,
dense phenolic—impervious to moisture—for
positive protection against electrolysis failure.
They'll even withstand the salt water immersion
cycling for characteristic A in the former specifi-
cation JAN-R-93. Installations require no sec-
ondary insulation for mounting. Yes, they're
also tough and resistant to high mechanical
damage. :

The long-term stability of Durameg Resistors
offers o new scope of performance to equipment

. . . PIONEERS IN ELECTRIC AND ELECTRONIC DEVE[OPrM:EN“‘T

designers who must consider initial resistance
tolerance of resistors as well as shifts in value
with repeated thermal cycling and with age.
With Durameg stability, you can design now for
permanent peak performance!

Duramegs are the first accurate resistors that
operate up to a hot spot temperature of 150°C
as against the usual 105°C limit—made possible
with Sprague's patented ceramic-insulated
Ceron resistance wire. The unique combination

-of Ceron wire, Durameg molding technic and
‘aging treatment, permits dissipation of full
rated wattage at 105°C—the same temperature
at which MIL ratings prescribe zero % dissipa-
tion!

DURAMEG Resistors are now available for
commercial applications in dimensions identical
to MIL styles. We will be glad to send you com-
plete data upon request. * * x x

st Z

WRITE, WIRE OR PHONE FOR

ENGINEERING BULLET!
‘ ) (-
B“' - RIC COMPANY

: RAGUE ELECT |
M35 :AParshoH Street, North Adams, Mass

¥

EXPORT FOR THE AMERICAS: SPRAGUE ELECTRIC INTERNATIONAL 17|

CABLE: - SPREXINY

N 120



i~ TAPE-WOUND CORES

JUST NAME YOUR REQUIREMENTS!

RANGE OF MATERIALS

Depending upon the specific
properties required by the applica-
tion, Arnold Tape-Wound Cores
are available made of DELTAMAX
... 4-79 MO-PERMALLOY . ..
SUPERMALLOY . .. MUMETAL
...4750 ELECTRICAL METAL ...
or SILECTRON (grain-oriented
silicon steel).

RANGE OF SIZES

Practically any size Tape-Wound
Core can be supplied, from a frac-
tion of a gram to several hundred
pounds in weight. Toroidal cores
are made in twenty-two standard
sizes with protective nylon cases.
Special sizes of toroidal cores—and
all cut cores, square or rectangular

110

cores—are manufactured to meet
your individual requirements.

RANGE OF TYPES

1n each of the magnetic materials
named, Arnold Tape-Wound Cores
are produced in the following
standard tape thicknesses: .012",
.008%, .004”, .002”, .001”, .0005",
or .00025”, as required.

Appliedtions

Let us help with your problems
of cores for Magnetic Amplifiers,
Pulse Transformers, Current
Transformers, Wide-Band Trans-
formers, Non-Linear Retard Coils,
Peaking Strips, Reactors, etc.

Address: ENG. DEPT. E

THE ;Aiiﬁzom TNGINEERING COMPAW

 General Office & Plant: Marengo, lllinois
© DISTRICT SALES OFFICES . . . Boston: 200 Berkeley St.
~ New York: 350 Fifth Ave. Los Angeles: 3450 Wilshire Blvd.

N
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SPECIFY

i

DESIGN YOUR PRODUCT WITH THE
THRIFTY-SAVING RETAINER

EXTRA-LIGHT

i bore MICRO o
il 18" R144
'nyfi £ Saving 80% in space and
RO > weight over common R2

bezring shown in white

Guen 5 3/16" MICRO

o[ R166
1 £
? ¢ i Saving 69% in space and
;ﬁ’, || weight over common R3
BN | bearing shown in white
§ . |
| ' %
r SN I
! B 4
| Tol !
g | L R188
'; A o Saving 69% in space and
| ;\}2,,; s weight over common R4
1€ bearing shown in white Peeling off all excess metal we are now able
RS to furnish « smaller bearing in the various
"* . Nustration shaft sizes. Thus we have produced a load-
ke g o] Two Times . Actual Size carrying package of minimum weight and size.

White Area Indicates
Loss when specifying ’
common sizes AAA 3

DESIGN LOADS FOR 1 MILLION REVOLUTIONS

MITCRO RI44-- 52 Common R2 — 108 Frequent losses octur in designs calling
M1 CRO R166 —120 Common R3 — 194 for bearings with capacity far beyond re-
M1CRO R188 — 224 Common R4 — 260 quirements

erLecrEr 7

J ite for Catalog 53 f !
NEW HAMPSHIRE —_~//77°/¢" BALL BEARINGS, INC. @ (% 55702500 (5 S0Tiels

M 1 C R O Bearings, or consult
32 MICRO CIRGLE . PETERBOROUGH, N. H. TELEPHONE 424 our Design Engineering Department

ELECTRONICS — Septcmber, 11953 Want more information? ‘Use_post card on lost page. | m
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‘a gun ulec 3
from the effects cf excessive “starring’® wh:
_ to the haze around the moox on a cloudy night.
Smaller spot size, and cleaner, more unifarm gpot shape are the seerets
of the Du Mont Hi-R Teletron. These are the features which have made
poesible a more vivid presentation of the televisior picture.

They are the reasons why, in just a few months, the Hi-R Teletron has become
the performance standard of the television industry. ’

Hi=R— A new high
in resolution — now being
incorporated in all DuMont
Electrostatic Focus Teletrons
. *TRADE MARK
CATHODE-RAY TUBE DIVISION o ALLEN B. DU MONT LABORATORIES INC., CLIETON, N. J.

112 Want more information? Use post card on last poge. September, 1953 == ELECTRONICS




Burton browne adverlising

Roses and Research...the story, in brief, of nature ¢ &‘ 1//

and science. At Littelfuse we continuously explore
nature’s contrasting laws, realizing that the
delicate rose is still an adaptable perennial. You will
find the same adaptability in the Littelfuse
research department—in the perennial
attention our engineers and technicians give
to the problems you bring in. Consult us today.

(;ITTELFUm

P

- S Lut N O
- - 3
pLAl™ F
p ES
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Here is the start of a Diesel locomotive

This complicated looking rig is part
of a Malayan tin dredge.

Right here, in the heart of South-
east Asia, Diesel locomotives start off
on the right track, for tin plays an im-
portant part in the manufacture of
these modern giants. And over a third
of the world’s tin is mined in Malaya.

Tin is just( as important to the engi-
neer seeking ways to improve many
a product.

v Tin-zinc plating, for example, is an
excellent and economical substitute
for cadmium in many applications.

Phosphor bronze, another tin alloy,
has uses ranging from iron lungs to
foghorns.

THE MALAYAN TIN

114

In the field of chemistry, tin is in-
creasingly important. Tin oxide is the
best opacifier of enamel. Organotin
compounds are the best stabilizers
known for polyvinyl chloride plastics.

Thus tin is becoming continually
more valu:?ble as a modern industrial
material. . o

With the end of U.S. Government
controls, tin is again freely available
in this country to any user, in any
quantity, for any purpose. There are
ample supplies of tin in sight for the
foreseeable future, provided a reason-
able price is paid. E

So take a good, long look at tin in
your own product research and de-
velopment. Remember, no other metal

combines all the properties of tin. Tin
is inert, nontoxic, friction and corro-
sion resistant. Tin is highly malleable,
second only to gold. Above all, tin
is economical to use. A little tin will
do a lot of work.

This is the time to investigate thor-
oughly the ways it can work for' you.

This Bureau is sponsored by the tin
producers of Malaya to promote better
understanding between America, world’s
largest consumer of tin,
and Malaya, world’s larg-
est producer.

TIN NEWS, issued month-
ly, covers noteworthy cur-
rent developments in the
production, use and mar-
keting of tin. Write for a
free copy.,

MALAYAN

BUREAU pept. 384, 1028 Connecticut Ave., Washington 6, D.C.

Want morc information? Usc post cardeon;last page.
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TAYLOR Forming
Materials "are specially
made for use in intricate
shapes, compound curves
and relatively deep
draws. They are available
with a wide variety of
physical, mechanical and
electrical characteristics.

Want to make something of them ?

Make them into all kinds of panels, guards, barriers, ribs, masks, covers,
ducts, containers, shields, shims or any other coinplicated formed part
your praoduct may require. While many grades of Taylor Vulcanized
Fibre and Laminated Plastic can be formed to some degree, these four
grades are ideally suited for most forming operations.

LAMINATED PLASTICS:
Grade C-7—for applications requiring toughness, resilience,
mezhanical strength and abrasion resistance.
Grade XX-7 —for applications where mechanical strength is
secondary to good electrical properties and low cost.

VULCANIZED FIBRE:
Truak Fibre—for applications requiring good mechanical strength,
toughness, abrasion resistance, surface finish and resistance to
organic solvents.
Taylor Insulation —for applications.requiring superior.dielectric strength,
toughness and abrasion resi:\stance as well as good mechanical strength.
Make your products better and easier to assemble. Call your Taylor
Engineer, he will be glad to work with you on your design problems and
recommrend the Taylor material that can be best formed to meet your
particular requirements. Other grades of Taylor Vulcanized Fibre . . .
as well as Phenol, Melamine and Silicone Laminated Plastics . . . may
also fit into your design plans. Your,Taylor Engineer will be glad
to show you samples and discuss specifications.

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

TAYLOR

ELECTRONICS — Scptcrnbcr, 1953

Lantinated-Plastics
Vulcanized Fibre '
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SCINFLEX

ASSURES YOU THE
LOWEST VOLTAGE DROP
IN THE INDUSTRY!

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.

® Moisture-Prooft ¢ Radio Quiet ¢ Single Piece Inserts o
Vibration-Proof e Light Weight e High Insulation Resistance
e High Resistance to Fuels and Oils « Fungus Resistant
Easy Assembly and Disassembly e Fewer Parts than
any other Connector o No additional solder required.

Ae Finest
ELECTRICAL
CONNECTOR

MONEY CAN

BENDIX
CINFLEX

ELECTRICAL
CONNECTORS

SCINTILLA MAGNETO DIVISION of 3,
SlDNE" NEw 'oRK AVIATION CORPORATION
Export Sales: Bendix Internatianal Division, 72 Fifth Avenns, New York 11, N. Y.
FACTORY BRANCH OFFICES: 118 E. Providencia Ave,., Burbank, Calif. ® Stephenson

Bidg., 6560 Cass Ave., Defroit 2, Michigan ® Brouwer Bidg., 176 W. Wisconsin
Avenue, Milwoukee, Wisconsin ® 3582 Marke! Streef, San Francisco 4, Caolifornia

16 Want more information? Use post card on last page. September, 1953 — ELECTRONICS
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Research
tries °
the

FLUID MAGNETIC CLUTCHES
Motion and its precision control are
constant problems in radar antenna
systems. For these requirements, one
Dalmo Victor task group has evolved
and engincered basic new types of
fluid magnetic clutches, of which one
example is illustrated.

Company purchasing personnel are sometimes amus-
ed by research department requisitions for all kinds
of unexpected materials. Recently, a study of a wide
variety of substances indicated that peanut butter,
shortening and sand had ideal physical and electrical
characteristics for a special antenna-loading problem
at hand. So tests were made.

Dalmo Victor specialists never hesitate to explore
unconventional channels of approach to engineering
problems as well as the more customary ones. And,
as a result, unusual ways are sometimes found for
meeting difficult problems connected with develop-
ment of complex, lightweight, electromechanical
devices and the systems in which they operate.

@ﬂl“ﬂi\’]ﬁ"

SAN CARLOS - CALIFORNIA

DOWN-TO-EARTH ELECTROMECHANICAL ENGINEERING



George M. Jolly, head of the Milium Division of Deering-Milliken & Co., tells how . . .

‘“We helped sew up $500,000!”

" A Kansas City coat manufacturer had
$500,000 in sales sewed up—except for
the linings! Buyers had flooded “him
with re-orders for 12,000 Milium
lined Fall coats. But-the uncompleted
coats were hanging in the loft.

12,000 Milium linings, had to catch
up with 12,000 coats—and fast, too.
We called In Air Express!

"As fasr as the cloth was dyed and
finished in New England, it was rushed
to South Carolina and processed as
Milium insulated linings, then speeded
to Kansas City. Every deadline was met

and the deal was sewed up.
‘Our customer’s 12,000 coats were
turned into a fast $300,000—thanks to
the speed and reliability of Air Express!

— & NirExpress

GETS THERE FIRST via US. Scheduled Airlines
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‘We face frequent customer dead
lines. We can’t afford any air service
but the fastes there’s too much at
stake. Yet in most of the weights and
distances we ship, Air Express rates
turn out to be lowest in the field!

It pays to express yourself clearly.
Say Air Express! Division of Railway
Express Agency.

= _
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Higher Currept App/icatioﬂs’

DIFFUSED JUNCTION
GERMANIUM RECTIFIERS

= e VERY LOW LOSSES when used for power supplies, bat-
O G e e LT AL tery chargers, filament supplies and switching circuits.

[ DIFFUSED JUNCTION RECTIFIFR 1 1 1 N5 g . .
L LI LA AL L EIUCIIER] o HERMETICALLY SEALED against deteriorating elements.

"RMS INPUT VOLTAGE (Volts) 130 | 35 | 70 | 105
A e LT = = ele B lle = d senr ~tO-
PEAK INVERSE VOLTAGE® (Volns] 100 | 200 | 300 | 380 | 106 | 200 | 300 Glass-to-metal seals throughout.

PEAK FORWARD (URRENT (Amps.)  |0.47 | 0.31 | 0.25 | 1.57 IEGARE @ MINIATURE SIZE to facilitate' use in all elgctronic equip-

D.C OWTPUT CURRENT® (o) | 150 | 100 _75_}— 500 | 500 ments, yet heat losses are dissipated efficiently.

D.¢. OUTPUT CURRENT- | o DESIGNED to meet all military humidity tests and shock
CAPACITIVE LOAD (Mo.) - —Jr — | 350 | 350 | 350 . . N

- e and vibration requirements.

0.C. SURGE CURRENT (Amps) _25”L 25 | 25 | 25 | 25 | 25 |
" FULL LOAD VOLTAGE OROP [valts peak) | 0.5 | 0.5 | 0.5 | 07 | 07 | 07 | 07 ® MULTIPLE ARRANGEMENTS can be made for full wave or

LEAKAGE (URRENT (Mo, @ roted P.IV.J{27 | 1.9 | 12 | 0.8 | 2.4 | 19 |12 bridge circuits up to tens of amperes. Send us your re-
CONTINUOUS REVERSE N T |kl ™ quirements—our engineers will furnish a complete
i WORKING VOLTAGE [leh 0.C) _65_ IO(l 185 _4_30_ +_65_ r_I_OO reCOn]lnendﬂtiOn.
}_]P_ER“ING FREOI!ENFY (L{9] - 50 JJTSO L_SO_}_S_O 48 50 | 50 1 )
stonsce veupeeture g fes | bs | es | eS| 85| &S | &5 Send for complete specifications: General Electric Co.,
*Typical absoluté maximum-ratings, For other combinations refer to Fig. 1 Sef[iO)l 493, Eleclronics Park, S'yracuse, New )fork‘
o Saapannaa W THIS IS ONLY ONE OHM!
FROM OUR arusto aneon || i
ADVANCED DEVELOPMENT ﬁ:‘:‘g:‘mf“ 1 : | Fig. 3.
LABORATORIES A ' i

+ ABSOLUTE MAXIMUM RATINGS
DIFFUSED JUNCTION
1 GERMANIUM RECTIFIERS

RESISTIVE L0,

Silicon junction diodes have been A&
A TEMP 55% - FREQ.E0 CPS

successfully operated above 400°F
(more than 200°C). This is hotter
than the melting point of the lead-
tin solder ordinarily used to wire
these signal diodes into circuits.

3 s
T
whyr witAGr

I atense conred

77(}
77, g,
577 1 1953 tfv?
bl T,
Dy g
~ay, YEARS OF ELECTRICAL LL

2y, PROGRESS  se

Ry

= FORWARD CORRENT ——»
AVERAGE M. A, D.C.

NOTE: TNE ABOVE RECTIFIERS MAY BE OPERATED AT ANY
i PEAK INVERSE VOLTAGE - PEAK CURRENT POINT LOCATED
g BELOW TWE CHARACTERISTIC OF THE PARTICULAR MODEL.
INIS] CURVE MAY BE EXTRAPOLATED To 1.5 AMPS,
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Wherever 4@4&6&

sensitive control is required

SUGGESTED:
APPLICATION
SCHEMATICS

T.C.

TO CONTROLLED
CIRCUIT

Temperature Control
and Protection

T0
CONTROLLED
CIRCUIT

=)

TO CONTROLLED CIRCUIT

Temperature
Differential
Control
To
T CONTROLLED
CIRCUIT
Transitor
Selection
FILTER
]
. v
N To
= YA ConTROLLED
-~ ~ 1 ul
AN
" pHOTO
LIGHT CELL

Low Level Light
Detection and
Control
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WESTON

Sensitrol Relays

eliminate need for involved electronic circuits, and auxiliary power
supplies.

operate directly on values low as 12 microampere, or 4 millivolt.

handle substantial wattage at 110 volts on non-chattering magnetic
contacts.

available with single or double contacts, fixed or adjustable,
manual or solenoid reset.

Designing, or redesigning, for greater simplicity, compactness or
reliability, investigate these widely used, ultrasensitive relays.
So sensitive that they operate direct on the output of thermo-
couples, resistance bulbs or photocells, they enable designers to
cut manufacturing and maintenance costs by dispensing with
involved circuits and many troublesome components. To help you
adapt these rugged relays to your problems, engineering assistance
is freely offered. Write . . . WESTON Electrical Instrument Cor-
poration, 614 Frelinghuysen Avenue, Newark 5, New Jersey.

WEST%
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The tape and parts pictured are
typical of R/M Teflon menufacture

the plastic that makes
engineering dreams
become realities

It is difficult to write about Teflon without appearing to ex-
aggerate. For in many different ways this almost magic plastic—
the most important derivative of the new wonder chemical
fluorocarbon—is making the seemingly impossible possible.
Parts made of R /M Teflon have already brought many startling
improvements to the electronics and electrical manufacturing
fields. And everyone working with it senses that the surface has
barely been scratched—that hundreds of applications remain to
be revealed.

There undoubtedly are ways in which Teflon can be profitably
put to use in your own plant. So we have this suggestion to make
to you: consider the properties of Teflon listed below—then
get in touch with us if you think that any of them might make
a contribution to your operation. We will fabricate parts to
your own specifications or supply you with Teflon in the form
of rods, sheets, tubes or tape.

Properties

High resistance to acids and gases even at high temperatures * Moisture
absorption zero * Unaffected by weather * Excellent heat stability up
to SO0°F. in continuous operation * As tape, leaves no carbon residue
along discharge path + High impact resistance ¢ Nonadhesive °
Stretches easily * Tensile strength 1500-2500 psi

*Du Pont's trade-mark for its tetrafluoroethylene resin

RAYBESTOS-MANHATTAN, INC.

ASBESTOS TEXTILE DIVISION
MANHEIM, PA.

FACTORIES : Manheim, Pa.; No. Charleston, S.C.; Passaic, N.J.; Neenah, Wis.; Crawfordsville, Ind.;
Peterborough, Ontario, Canada

RAYBESTOS-MANHATTAN, INC., Manufacturers of Asbestos Textiles » Teflon Products ¢ Packings « Brake

Linings » Brake Blocks e Clutch Facings o Fan Belts ¢ Radiator Hose e Rubber Covered Equipment

Mechanical Rubber Products ¢ Abrasive and Diamond Wheefs + Sintered Metal Products ¢ Bowling Balls
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ELECTROMATIC relief valve depends on
WARD LEONARD RELAYS

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 one percent o- a predetermined value.

The relays used in the control unit which actu-
ates this relief valve must give trouble-free per-
formance with practcally no attention. While
they may be called into action frequently or only
once or twice a year. it is extremely important
that they function pe-fectly when needed. Such
trigger-sharp sensitivity after long inoperative
periods is a very exacting and unusual require-
ment for any relay. 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.

CONSOLIDATED ELECTROMATIC RELIEF
VA.VE ACTUATED BY WaRD LEONARD RE-
L3YS, keeps boiler pressurss balanced within
o-¢ percent of a predete-mined level. This
corserves power, maintains uniform line
pressure and decreases maintenance of
speng-loaded safety valves.

WARD LEONARD
ARDLEONAR;D E L E c ' RI c c o M p A N Y

MOUNT VERNON, NEW YORK.

R cile- B rgineneds Cortisls Since. 1892
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WARD LEONARD'’S

attention to
every detail

in the
construction of
relay components
gives you
accurate,
dependable
performance

G

CONTACT PRESSURE OF EVERY RELAY is measured on a gram gauge in Ward

Lecnard’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. Insulated 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.

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

_ Ward Leonard’s com-
plete engineering text.
-boox, “Handbook of

Power Resistors,” $3.

. 3 2 s 5 per :copy.

RHEOSTATS RESISTORS MOTOR CHROMASTER : == Pt
. CONTROLS :

ELECTRONICS — September, 1953 Warit-mare information? Usc post card on last page.

wwwoamericanradiohistons..com



7.

=

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

MODEL 390A A medium MODEL 790 ::;v\;ibr::i:‘z_

{b) switch to give high or low
impedance armature coil and
(c)pick-up unit for monitoring
wave form and amplitude.

ticular shaker concerned.

duty model

producing an alternating force of ponents, and is capable of producing
approximately | 25 Ibs. a fprce. of + 50 Ibs. )
Thrust Force factor 4.7 Ibs This unit has a force factor of approxi-

per amp. mately 9.2 Ibs. per amp. and' a total
Max. Continuous 2 amps. uncooled; 4 current capacity, with air cooling, of 4
Current Rating amps. with air cooling amps. (R.M.S).
(R.M.S)) of approx 5 Ibs per Stroke . . 0.5 in total excursion.

sq. in. Impedance . 24 ohms matching
Stroke . . . . 0.5 in total excursion. {approx.)
Impedance . .. .. 8 ohms matching. Frequency Range  Up to 5,000 c/s.
Frequency Range. Up to 10,000 ¢/s Weight of Moving
Weight of Moving System . . 0.5 Ibs (approx.)
System ... ... 0.161bs Stray Fields Operating zone less
Stray Fields . Operating zone less than 100 gauss

than 100 gauss. Flux Density 11,000 gauss
Flux Denstty . .. . 11,000 gauss. Total Weight. . 70 Ibs
Weight ... ... 26lbs (inc. trunnion)
T T 7 MODEL 8/600
| For the vibration of heavy
| D R I V I N G I loads or complete assem-

| blies. Has a total force of
| E Q U I P M E N T l approximately + 300 lbs.
] I Stroke ... ... I in. total
i excursion.
| A range of appropriate | et o ® 0] drip?
| driving equipments s | :Tr:gm equip-
| available and takes the | Frequency Range Up to 3,000
) cfs.
| form of High-Power Am- | Weight of Moving
. s System . ... ... 6ib.

II plifiers, Stabilised Power | 4 o)

. . Stray Fields Operating
I Supply Units and preci- | Zone less
| sioned R.C. Oscillators | POy 25
| specifically designed to : ;’;Z,va:;i;;l. : :Oé&%ozauss
| give continuous power (inc. trunnion) (approx.)
| . This unit can be fitted with
| output to drive the par- : (a) built in air cooling blower
| I

To GOODMANS INDUSTRIES LIMITED
AXIOM WORKS, WEMBLEY, MIDDX., ENGLAND

Please mail me your catalogue and technical data sheets in
connection with your PERMANENT MAGNET Shakers.

N AME ettt et e o
COMPANY i o ST T e hanan e

CITY oo ZONE ... STATE
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MODEL V47 for the vibration of

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