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MEASURES

SENSITIVITY AND RESISTANCE

metel'teStel' for testing and calibration of D. C. instruments in the

laboratory and on production lines

Marion’s New Metertester (Model M-2) retains proven Marion fea-
tures but increases application flexibility. In addition to improved
circuitry for sensitivity measurement it also measures intenal resist-
ance of sensitive instruments without exceeding full scale rating of
the instrument under test.

FEATURES SPECIFICATIONS

« Regulated Power Supply ACCURACY: Overall better than Y of 1%
o Stepless Vacuum Tube Voltage Control RESISTANCE RANGE: 0-5000 ohms
e Jlluminated 8Y" Mirror-Scale Standard POWER SOURCE: 1ISVA C 60 cycles
Instrument, Hand Calibrated CASE SIZE: 15%" x 10%" x 5%
o Marion Ruggedized Null Indicator WEIGHT: 15 lbs.
movement for bridge balance indication

o Decade of .1% accurate Manganin SENSITIVITY RANGES

Wire Wound Resistors 0-25UA 0-200UA 0-800UA 0-10 MA
¢ Direct Reading Bridge Circuit using Helipot 0-50UA 0-400UA 0-1 MA 0-100 Volis
o Complete. No accessories required 0-100UA 0-S00UA 0-5 MA

The New M-2 Model can also be used for additional purposes,
such as a precise source of DC current and voltage and as a pre-
cision Wheatstone bridge in the 0-5000 ohm range.

For further information write Marion Electrical Instrument Co.,
401 Canal Street, Manchester, N. H., U.S. A.

‘ X @
. . \!
Reg. U.S. Pat, Off.

MANUFACTURERS OF RUGGEDIZED, HERMETICALLY SEALED AND STANDARD PANEL INSTRUMENTS
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1948 1949 1950 1951 1952
Year Previous Latest Year Previous Latest
Ago Month Month Ago Month Month
RECEIVER TV AUDIENCE
PRODUCTION (Source: NBC Research Dept.)  Sept. 51 Aug. '52 Sept. ‘52
(Source: RTMA) Aug. ‘51 July '52 Aug. ‘52 Sets in Use—total. . ... 13,556,000 18,354,300 18,711,800
T 4 198,921 397,769- Sets in Use—netw'k conn. 12,839,400 18,325,700 18,682,800
Lz':;sg:df:t:ets égg’;gi ey 3 s cets in Use—New York. 2,490,000 3,070,000 3,100,000
Portable SeLs .. ... 77’568 81’353 105'006—p Sets in Use—Los Angeles 1,012,000 1,230,000 1,240,000
UL SeLS oo v e 190.252 95220 94,315-p Sets in Use—Chicago. . 960,000 1,210,000 1,235,000
COMMUNICATION AUTHORIZATIONS
RECEIVER SALES (Source: FCC) July '51 June ‘52 July ‘52
(Source: RTMA) June, July Aeronautical . ..... .. 33,007 32,603 33,462
e S —= & Aug. '52 MaFine - . ...ooovnees 30,174 35,500 36,068
Television sets, units. .. 700,490 Police, fire, etc....... 9,310 11,143 11,274
Radio sets (except auto) 1,139,467 Industrial . .......... 9,895 13,680 13,968
Land Transportation .. 4,324 5,027 5,120
Amateur ... ... 92,822 113,092 113,863
Citizens Radio ....... 585 1,401 1,697
RECEIVING TUBE SALES , , , S encter masei . o 80
(Source: RTMA) Aug. ‘51 July '52 Aug. ‘52 Experimental .. ... ... 428 488 489
Receiv. tubes, total units 23,761,253 20,944,831 30,141,536 Common carrier . ... .. 824 985 985
Receiving tubes, new sets 12,917,526 11,504,503 19,583,879
Rec. tubes, replacement 7,230,419 6,795,252 7,463,893
Receiving tubes, gov't. 845,514 1,956,905 1,706,868 EMPLOYMENT AND PAYROLLS
Receiving tubes, export. 2,767,794 688,171 1,386,896 (Source: Bur. Labor Statistics) ~ July ‘51 June ‘52 July ‘52
Picture tubes, to mfrs.. 210,043 239,625 394,605 Prod. workers, electronic 229,500 266,300-r  263,400-p
Prod. wkrs., radio, etc.. 138,400 165,300-r 162,700-p
Av. wkly. earnings, elect. $60.34 $64.52-r $62.52-p
BROADCAST Av. wkly. earnings, radio $57.35 $61.58-r $60.68-p
STATIONS Av. weekly hours, elect. 41.4 40.3 39.1-p
(Source: FCC) Sept. '51 Aug. '52 Sept. ‘52 Av. weekly houts, radio. 39.2 40.5-r 39.3-p
TV Stations on Air. ... 108 109 111
TV Stns CPs—not on air 0 34 51 STOCK PRICE AVERAGES
TV Stns—Applications. . 444 855 855 (Source: Standard and Poor’s)  Sept. ‘51 Aug. ‘52 Sept. '52
AM Stations on Air. .. 2,300 2,356 2364 Radio—TV & Electronics 259.5 291.1 304.3
AM Stns CPs—not on air 101 112 119 Radio Broadcasters ... 244.8 2796 288.3
AM Stns—Applications. 280 291 276 .
,———— Quarterly Figures ————
FM Stations on Air... 644 622 624 Year revious Latest
FM Stns CPs—not on air 9 21 18 INDUSTRIAL Ago uarter Quarter
FM Stns—Applications. 8 12 10 EQUlPMENT ORDERS
(Source: NEMA) 2nd ‘51 1st 52 2nd ‘52
Dielectric Heating . ... $600,000 $150,000 $510,000
NETWORK B”“LINGS Induction Heating .... $3,140,000 $2,400,000 $2,410,000
(Source: Pub. Info. Bureau) Aug. '51 July ‘52 Aug. ‘52
AM/FM—ABC . ...... $2,210,352 $2,082,666 $2,281,852
AM/FM—CBS ....... $4,440,261 $3,238,256 $3,991,490 INDUSTRIAL TUBE SALES
AM/FM—MBS ....... $1,329,375 $1,339,276 $1,325,059 (Source: NEMA) 2nd ‘51 1st ‘52 2nd ‘52
AM/FM—NBC ....... $3,808,906 $2,878,196 $3,338,843 Vacuum (non-receiving) . $7,750,000  $11,320,000 $12,110,000
TV—ABC .. .......... $1,444,593 $943,387 $1,166,169 Gas or vapor ........ $2,700,000 $3,100,000 $3,150,000
TV—CBS 37 eawmmpe $3,734,551 $4,163,245 $5,105,929 Phototubes ..... $360,000 $500,000 $480,000
TV—DuMont ........ $763,071 $653,415 $845,780 Magnetrons and velocity
TV=NBC ........... $3,359,856 $4,591,130 $5,618,643 modulation tubes ... $4,130,000 $8,460,000 $9,830,000
p—provisional; r—revised; e—estimated
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Plants Push 'Rainy-Day’ Planning

New-product ideas are being
stockpiled against possible
drop in military orders

THOUGH business is good today in
the electronic industry, the Spectre
of possible military contract taper-
ing off is once again dominating
many engineering and executive
planning conferences.

A surprisingly large number of
post-cold-war projects have already
reached the drafting board. These
divide into four major categories.

» Custom Engineering Jobs—Here
is maximum job security for engi-
neering staffs, because special elec-
tronic control systems tailored to
a particular machine come close to
development contracts in engineer
man-hour requirements.

In anticipation of custom engi-
neering, engineering staffs are get-
ting acquainted with general
process requirements in the most
promising fields. The textile, food,
machine tool and chemical indus-
tries are getting major attention.
These and other prospective fields
can be parceled out among groups
of engineers even today, to encour-
age the specialization needed for
getting best results when the day
for action arrives.

» New Stock Products—This is the
obvious but tough answer to the
problem. There’ll always be some
market for a newer and better test
instrument, for improved communi-
cation equipment, or for new pack-
aged electronic controls, but good
new-product ideas here are hard
to come by and generally require
vears to develop. Opportunities are
good in the mass entertainment
field, but existing large manufac-

ELECTRONICS — November, 1952

turers with national distribution
have a distinet edge on newcomers.

» White Goods—To counteract
traditional summer slump in radio
and television receiver business,
larger manufacturers in this field
have been adding or acquiring lines
of refrigerators, air conditioners,
dehumidifiers and other so-called
white goods. This boosts business
during the slack months.

» Nonelectronic Produets—Some
small firms are looking ahead with
a maximum of flexibility and open-
mindedness. They’ll make any
product, electronic or otherwise,
that will hold together their engi-
neering and production staffs long
enough for transition from military
boom business to normal com-
mercial activity.

UHF Egg Hatches In
Portland, Oregon

Market becomes commercial
guinea pig for companies in
the television industry

EYES of the electronics industry

are closely watching every devel-
opment in the nation’s first com-

mercial uhf television market,
Portland, Oregon. Literally thou-
sands of representatives of all

segments of the industry have
visited the city since KPTV took
to the air on Sept. 18. Resulting
comments of various observers of
the Portland picture vary from
“confused” to “very encouraging.”

» Shortages—Despite recent ex-
perience with the vhf Denver mar-
ket, some tv distributors were

UHF filterplexer, which coordinates
tv sound and picture for KPTV in
Portlond, is examined by one of the
engineers who made the historic in-
stallation

caught without sets when commer-
cial uhf television made its bow in
Portland. However, shortages did
not become as serious as in Denver,
because sets were available in
nearby Seattle and San Francisco.

But other shortages have ham-
pered sales to some extent. Most
bothersome has been the shortage
of channel-27 tuning strips. Con-
verters have also been in short

supply.

» Interference—Some manufactur-
ers have run into picture inter-
ference problems in the Portland
market. Taxicab radio, which oper-
ates around 150 megacycles, has
been partially responsible. But
most manufacturers have already
licked this problem by using ‘stubs’
of leadin wire serving as wave-
traps.

Some uhf converters have them-
selves created interference.

» Coverage — Most manufacturers
seem pretty happy with the cover-
age pattern of KPTV. RCA sur-
veyed the Portland area to chart
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reception as soon as the station
began operating. They report that
the station is radiating a good
signal and actual coverage agrees
surprisingly well with FCC pre-
dictions. There are, however, a
few dead spots.

Grade A signals from Portland
are reported in adjacent cities of
Vancouver, Washington, and in St.
Helens and Oregon City, Oregon.
Even Salem, Oregon, 42 air miles
from Portland, reports reception.

With coverage better than ex-

pected, most tv manufacturers are
optimistic about uhf tv sales in the
Portland area. It is reported that
set sales during the first three
weeks reached nearly 2,000. Some
predict that by the end of the year
they will reach at least 50,000.

EXPORT OF ELECTRONIC GOODS TO CANADA

IMPORT OF ELECTRONIC GOODS FROM CANADA

ANNUAL FIGURES
1948100 ($27,500,747}

1948 AVERAGE =100 ($,2,290,725)
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MONTHLY FIGURES
1948 AVERAGE =100($25,040)

TRADE with our northern neighbor reaches new heights in both directions a

cross the border as . . .

Electronic Business Booms In Canada

Exports rise steadily; many u.s.
concerns open branch plants
in the Dominion

CANADA’S SURGE towards industrial
prominence means good business
for electronics manufacturers on
both sides of the border. Exports
to Canada of electronic equipment
and components are at an all-time
high, topping $36 million last year
and increasing rapidly. Meanwhile,
more than 100 Canadian plants are
producing electronic parts and end
products. About one- -third of these
plants are branch plants or sub-
sidiary companies of U.S. concerns.

A rough gage of Canada’s grow-
ing electronies pr oduction is the
fact that U.S. imports from Canada
promise to top $4.5 million for
1952, representing a 20-fold in-
crease over 1948 figures.

The graphs illustrate the aston-
ishing growth of electronics busi-
ness across America’s northern
border. Both graphs are plotted in
index figures obtained by dividing
yearly totals by 1948 totals and
1952 monthly totals by the average
figure for the corresponding period
of 1948. The totals were obtained
by summing Bureau of Census
foreign trade figures for ELEC-
TRONICS' list of electronic commod-
ities.

» Economic Growth—Sparked by
development of Canada’s rich
natural resources, her economic
growth has snowballed during the
last 12 years through reinvestment
of national income in manufactur-
ing industries. Canada’s prosper-
ity, reflected in every facet of her
economic life, means improved liv-
ing standards for her people, addi-
tional investment in new plants and

equipment and relentless pressure
against her natural frontiers.

Canada’s economic growth pat-
tern is faithfully reflected by U.S.
electronic exports to her. Basic
electronic components such as re-
sistors, capacitors and tubes to feed
Canadian production lines comprise
36.2 percent of U.S. exports north-
ward. Also high on the list of elec-
tronic exports are communications
equipments needed to span the
miles between Canada’s new mines
and factories and industrial elec-
tronic equipment and instruments
needed to equip new plants and
laboratories. Export of r-f heating
equipment for industry shows the
greatest percentage increase over
1950 figures of all electronic equip-
ment,

» Consumer Market—The home in-
strument market in Canada directly
(Continued on page 8)

November, 1952 — ELECTRONICS



-~

Sylvania to Serve
West Coast Electronics Market
from
California Location

Sylvania has announced that eonstruction
is under way on a modern, completely
equipped Electronics Division plant and
laboratory in Mountain Vieiv, California.

This up-to-date facility of 35,000 square
feet is being made available to West Coast
manufacturers as a source of electronic
components including semiconductor devices,
microwave components, and special purpose
tubes.

A research and development laboratory
will be included to handle design and
applications problems on these and other
related products.

The addition of this California location
to Sylvania’s existing electronics facilities
marks another step in the company’s long-
term plan to provide the finest quality
products and fastest service to all markets.

For complete information on Sylvania
Electronic Products, write Dept. E-2611,
Sylvania Electric Products Inc.,

1740 Broadway, New York 19, N. 1.

SYINANIA

ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; RADIO' TUBES; TELEVISION PICTURE TUBES; FLUORESCENT TUBES, FIXTURES, SICN TUBING, WIRING DEVICES; LICHT BULBS; PHOTOLAMPS; TELEVISION SETS

ELECTRONICS — November, 1952
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accounts for barely three percent
of U. S. electronic exports. Although
much of this market is served by
Canadian set manufacturers and
branch plants of U. S. concerns, the
outlook for increased export sales is
encouraging. Television sets, auto
radios and juke boxes closely follow
r-f heating equipment among ex-
ports showing the greatest percent-
agewise increase.

» Electronic Developments—Up-
turn in Canada’s electronics in-
dustry keys into several specific
developments outside her overall
economic growth. Always a good
customer for electronic equipment,
the aircraft industry is going great
guns in Canada. Jetmakers at
AVRO-Canada’s Malton plant near
Toronto are making headline news
with both military and commercial
models.

Handmaiden to nuclear energy,
the electronics industry derives ad-
ditional impetus as Canada forges
ahead in this field. The Canadian
AEC operates establishments at
Chalk River and Petawawa, near
Pembroke, Ont. Canadian rearma-
ment opens still another field for

electronics. Much electronic equip-
ment, particularly radar and micro-
wave communications equipment, is
going to Canada’s armed forces.

Other significant developments
on the Canadian electronics scene
include Bell of Canada’s Buffalo-
Toronto and Toronto-Montreal mi-
crowave radio-relay systems, ex-
tensive use of broad-band vhf
radiotelephone circuits in Western
Canada and the recent inauguration
of the Canadian Broadcasting Com-
pany’s first television network that
now has stations in Toronto and
Montreal.

» Pattern of Growth—Canadian
electronics manufacturers tend to
cluster about her two largest cities,
Toronto and Montreal. More than
half the electronic business is con-
centrated in Toronto and its sprawl-
ing suburbs. Montreal, with its
surplus of women workers, has 19
plants engaged in electronics manu-
facturing. Nearly all the remain-
ing plants are concentrated in the
highly industrialized province of
Ontario, with the cities of Hamil-
ton, Kitchener and London very
much in the running.

American Railroads Go Electronic

Use of radio equipment in-

creases. Industrial tv looms

on the horizon

INDICATIVE of the growing use of
electronics in the railroad business,
the number of radio system licen-
sees in this field increased from 97
in June, 1951 to 114 in June 1952.
The number of transmitters used
by railroad licensees reached a total
of over 9,000.

» Investments—What the railroad
market means to electronic manu-
facturers in terms of dollar volume
can be judged from investment re-
ports of representative roads.

The Pennsylvania has already in-
vested $9 million in two-way tele-
phone equipment and plans to ex-
pand its use. The Denver & Rio
Grande Western has spent over

)
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$57,720 on radio and inductive com-
munications systems since 1947.
Investments prior to that totalled
$109,524. The Missouri-Kansas-
Texas invested $40,180 in radio
systems in 1951 and Canadian Paci-
fic spent about $34,000. This year,
the Northern Pacific completed its
$200,000 radio system and the
Southern Pacific has announced

Industriol television enables this B&O
yard clerk to record freight car num-
bers without walking among the cars

and tracks. Unattended camera set
up alongside the tracks does all the
work as the trains pass in front of it

plans for greater use of radio com-
munications systems.

» What’s Ahead—The railroad in-
dustry may become a substantial
industrial television market in the
future.

The Baltimore & Ohio recently
conducted tests of such equipment
in conjunction with RCA, to deter-
mine whether ITV could contribute
to greater efficiency in the opera-
tions of a railroad classification
yard.

Three new Vidicon cameras
were used for the demonstration.
One camera chain did the job pic-
tured here. Two others gave an
overall view of the classification
yard so that the disposition and
movement of all cars and switching
engines could be watched and
coordinated.

Military Plans Set For
‘54 Buying

ELECTRONICS buying for aircraft
alone in fiscal 1954 will total at least
$1.7 Dbillion and may exceed $2
billion.

New defense appropriation re-
quests will be delivered to Congress
shortly after it convenes. The over-
all figure is about the same as that
which the Pentagon requested for
fiscal 1953, close to $50 billion.
Major change will be in the items
bought.

» Flying Figures —The military
has accumulated inventories on
(Continued on page 10)
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WITH RELIABLE HIGH TEMPERATURE

(250°C)) MAGNET, WIRE

Designers of miniaturized transformers, moto-s,
coils, solenoids, etc., are finding that Ceroc €T
Magnet Wire leads the field in rough applicatiors.
Not only does Ceroc ST have superior abrasion
resistance to commercial all-tetrafluoroethylene
insulated wire, but italso has better cross-over char-
acteristics, and a higher breakdown voliage. The
Teflon overlay bonds more securely to the ceramic
base insulation than is the case with Teflon bonded
directly to copper. And with its
years of experience in quality
control, the Sprague Electric
Company delivers to you a prod-
uct of uniformly high quality.

Not only may Ceroc ST wire Ceramic
be operated continuously at tem- Base
peratures up to 250°C, but it has ~ !Msvlatien

SPRAGUE .. . PIONEERS IN ELECTRIC
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ENLARGED CFOSS-SECTION OF CEROC ST

150°C &
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. 105°C
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been successfully used i1 short-time military appli-
cations at temperatures as high as 350°C. Sprague’s
Application Engineer rg Dept. is ready so assist
you in working out any prablems you may have on
the proper use of high temperature magnet wire.

For details on Ceroc ST wire, write for Engi-
necring Bulletin No. 404. Where design require-
ments necessitate a heavier Teflon coating, investi-
gate Ceroc T wire, with its double Teflon overlay
on ceramic base insulation. It’s
described in Engincering Bulle-
tin No. 402-F. Copies available
without obligation on letter-
head request to the Application

Single . .
Tetrafluoro- Enguqeermg Dept., Sprague
ethylene Electric Co., 35 Marshall St
Overlay North Adams, Massachusetts.

AND ELECTRONIC DEVELOPMENT



INDUSTRY REPORT—Continued

some weapons like tanks, ammuni-
tion and motor vehicles. These will
be eased off. However, with a 143-
wing Air Force approved by Con-
gress, the tab for aircraft procure-
ment will be close to the $18-billion
figure appropriated this year for
Navy and Air Force planes.
Defense Secretary Lovett intends

to leave government service but
offers to break in his successor and
has asked the presidential candi-
dates to name a defense secretary
right after election. This would
allow the new Pentagon boss to do
some spade work on the budget he
will have to explain to Congress
next vear.
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HURRICANE-prone marshland is no obstacle, as . . .

Microwaves Link

“Swamps rule out telephone
lines in Louisiana delta,” FCC

rules in granting license

MICROWAVE system linking remote
industrial operations has been ap-
proved by the FCC and will be
installed this Fall. A $173,000
Motorola system will link mines
operated by Freeport Sulphur in the
300-square-mile marshland of the
Mississippi delta with the com-
pany’s offices in New Orleans and
a shipping point at Port Sulphur.

Granting the license, the FCC
ruled that marshy terrain coupled
with prevalent hurricanes make
construction and maintenance of
telephone lines impractical.

The microwave network will tie
into existing ship-shore radio facili-
ties for communication with the

10

Remote Mines

company’s fleet of towboats and
barges.

Work has already begun on
preparing the tower foundations,
which must be built on pilings.
Equipment installation is scheduled
for November.

» Industrial Microwave—Although
most private microwave systems are
owned either by electric-power com-
panies or oil and gas pipeline opera-
tors, other industries are now find-
ing them useful.

The Linton Summit Coal Co. of
Terre Haute, Ind. is installing two
stations for communication be-
tween their downtown office and the
mine, 14 miles distant. In this case,
according to the General Electric
Co. who furnished the microwave
equipment, the telephone company
would not provide lines for a single
customer.

Civilian Consultants
Serve Uncle Well

Most make money on govern-

ment contracts, but wrong

choice can result in loss

THERE are three grades of consult-
ing work in which electronic engi-
neers assist the government’s pre-
paredness program. Remuneration
for such work depends upon the
kind of contract covering it.

» Top-Drawer Engineering—
Highly specialized is the work of a
consultant who advises a project
group on a short-term basis. Under
a subcontract, such a specialist
might earn between $100 and $200
a day, depending upon the attitude
of the contracting officer in allow-
ing these rates as direct costs. They
are considered reasonable for the
expert who maintains his own staff,
laboratory and model shop. Often
such men are not called in until a
program bogs down and a trouble-
shooter is needed.

» Intermediates—Typified by con-
tinuous work on a project for a
week to several month, the inter-
mediate specialist’s work may be
done alone or using a supplemental
staff. Especially if the consultant
maintains an office and laboratory,
such work usually commands a rate
well in excess of $50 a day.

» Long-Term Consulting — Least
specialized is the work of a consult-
ant working on a project from
three months to several years. This
tvpe of work is exemplified by the
so-called contract employee of some
government agencies. No substan-
tial overhead costs are involved
since the consultant, often using
space provided for him as, perhaps,
a college professor, does not main-
tain a separate office. Compensa-
tion is limited, in general, to $50 a
day at most. This is the only type
of consultation commonly employed
directly by government or in quan-
tity under prime contracts with in-

dustrial agencies.
Recommended by many con-
(Continued on page 14)
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CENTRALABS ELECTRONIC FAMILY

Many members have made elea+ronic'hi$’rory.'

Today, many of the most advanced

developments in electronic equip-
ment =-- from modern hearing aids
to television, radar and X-ray
-- are built around the revolu-
tionary components pioneered and
introduced by Centralab.
Tangible evidence of the cease-
less research that gives fresh

emphasis to the fact that many
products bearing your trademark
serve better —-- last longer ...
thanks to the continuing engineer-
ing advances of Centralab.

As in the past -- so in the fu-
ture -- you can look to Centralab
for leadership in electronic com-
ponent research.
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INDUSTRY REPORT—Continued|

sultants is the sale of service on
the basis of negotiated rates for
personal services and direct reim-
bursement for special materials
(the so-called time-and-materials
subcontract).

Prime contracts are frequently
avoided. The usual 7 percent fixed
fee allowed on cost-plus-fixed-fee
prime contracts runs the risk of
being wiped out by disallowances of
cost items.

Communications Firms
Scrape Labor Barrel

DUE to defense expenditures and
strong tv set demand, communieca-
tions equipment manufacturers ex-
pect to hire 35,000 more workers by
December 15, increasing by 10 per-
cent the 365,000 employees in this
branch of the industry at mid-year.
They still face severe shortages of
professional, technical and skilled
workers, according to a Department
of Labor survey.

More than 40 percent of the com-
panies surveyed, employing two-
thirds of the workforce, have had
difficulty in finding qualified work-
ers. However, only a few manufac-
turers reported that the shortages
were seriously impeding operations.

» Area Gains—A major labor ex-
pansion program is projected by
electronics manufacturers in Bos-
ton, who plan to increase their pro-
duction staffs by 20 percent. The
largest proportional increase is em-
ployment in the communications
equipment industry during the last
vear was in New York, with a gain
of 33 percent.

WCEMA Celebrates
10th Anniversary

BoArRD of directors of the West
Coast Electronic Manufacturers
Association will commemorate the
Association’s tenth year at a dinner
at the new Statler Hotel in Los
Angeles on Thursday, November
13. The celebration will climax
“Western Electronics Week” set for
November 10 to 14.
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Freshman Enrollment Increases

Early returns from schools

show increased quantity and
quality of new registrants

INDICATIONS are that freshman en-
rollment in engineering colleges
this fall is up 10 to 20 percent over
1951. Overall male college student
admissions may show a slight in-
crease over last year’s figure de-
spite low tide in supply of high-
school graduates that reflects the
low birth rate of depression years.
The trend towards engineering and
away from less technical studies
continues.

» Informed Guesses—These esti-
mates are based upon statements of
several college deans of engineer-
ing. U.S. Office of Education sur-
vey reports are not yet available,
although preliminary returns indi-
cate a 13 percent rise in overall
college freshman enrollment. This
figure, based largely on returns

Tax Laws Favor Repair
of Equipment

Maintenance costs can be de-
ducted, but replacements must
be capitalized or depreciated

EVEN though it may cost more to
repair an old spot welder or elec-
tronic heating generator than to
buy entirely new equipment, some
tax-conscious executives are encour-
aging such work. The reason is
that repair costs are deductible on
income tax returns. Modifications,
however, are not always classed as
repairs by the U.S. Treasury
Department.

» Deductible Modifications—If the
intent is to continue ordinary oper-
ation or use of a piece of equipment,
without appreciably prolonging its
life or improving its performance,
the cost of the repair is fully de-
ductible on the tax return for the
vear in which the repair is made.
The actual cost of a repair in rela-

from smaller schools, will probably
be pared down in the final analysis.

Indications, based upon entrance
examination results, are that this
year’s engineering freshman is of
slightly higher scholastic calibre
than his 1951 predecessor.

»PDemand High— Demand for
young graduates stood at 40,000
this year. This reflected a leveling-
off of the tooling-up stage of rearm-
ament and improved utilization of
engineers by industry. Engineer-
ing graduates totaled 30,000, with
only 15,000 immediately available
to industry. The balance sheet
shows 16} percent commissioned
through ROTC, 22 percent draft
eligible, 61 percent headed towards
advanced degrees and 4% percent
enrolled in enlisted reserve or na-
tional guard.

The future appears to hold 20,000
engineering graduates for 1953,
17,000 for 1954 and 20,000 for 1955.
ROTC enrollees in these classes
number 4,600, 7,650 and 11,000.

tion to the cost of new equipment
does not effect the tax interpreta-
tion if other facts prove it is a true
repair.

Repairs made to avoid violating
a law or requirement of a regula-
tory body are usually deductible.
Thus, modifications of electron
bombarders, diathery equipment
and electronically controlled weld-
ing equipment to suppress radia-
tion banned by the FCC could be
considered deductible.

» Not Deductible—Whenever a so-
called repair adds materially to the
value of a property, appreciably pro-
longs its life, improves efficiency or
gives added functions, it becomes
an improvement or replacement in
the eyes of the law. The cost must
then be capitalized or changed to a
depreciation reserve. In the latter
case, cost is not deductible in a
lump sum but must be spread or de-
preciated over the reasonable ex-
pected life of the equipment.

Proof of intent generally influ-

(Continued on page 16)
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SHOCKand VIBRATION NEWS

8A§RYMOUNTS FOR ASSURED CONTROL OF SHOCK AND VIBRATIONJ

the § answer

TO YOUR SHOCK AND VIBRATION PROBLEMS

will be found in this complete family of Barrymounts.
From tiny, ounce-rated unit mounts . . . through rug-
gedized bases . . . to heavy-duty isolators for industrial
machinery . . . Barrymounts meet all your needs. FREE
CATALOGS give you details of dimensions, load ratings,
and military specifications met by these effective vibra-
tion and shock isolators.

FOR AIRCRAFT SERVICE
Catalog 509 describes ALL-METL Barrymounts for use
at “extreme temperatures. Catalog 502-A covers Air-
damped unit mounts and bases,

FOR INDUSTRIAL USES
Catalog 504-B describes the general line of Barrymounts
rated from 14 ounce to 3300 pounds. Catalog 607 covers
the use of Barrymounts with heavy industrial machinery.

And for SPECIAL PROBLEMS
ask the advice-of our Field Engineering department, or-
ganized to apply our wide experience to your particular
needs.
Address all inquiries to:

THE BARRY CORP

707 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS

SALES REPRESENTATIVES IN
Atlanta  Chicago Cleveland Dallas Dayton Detroit Los Angeles
Minneapolis New York Philadelphia Phoenix Rochester Si. Louis

San Francisco Seattle  Toronto Washington
i . o - i v T T
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*JDUSTRY REPORT~ Continuea

ences an examiner’s decision on de-
ductions. Here engineering memos
and records become vital to prove
intent to repair. Full records
should be kept of transactions, con-
tracts, notes of conferences, and
other data pertinent to a repair
job; even dictated personal
thoughts on the issue are valuable

if dated and filed.

Where repairs are part of an
overall factory project, Treasury
tendency is to lump the whole cost
as an improvement requiring capi-
talization. Two contracts help to
avoid this—one for repairs and the
other for replacement, substanti-
ated by detailed records.
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ELECTRONICS investors benefit by steady growth of industry that makes . . .

Stock Price Averages
Triple Pre-War Mark

RADIO, television and electronics
stock prices soared to a new high
in September, reaching an average
value of three times that of imme-
diate pre-war years, as shown in
the accompanying chart. This in-
crease compares with 1.9 times fer
all industrial stocks and 1.8 times
for all stocks listed on the New
York Exchange over the same
period.

» Source—Stock price average fig-
ures are reported each month on
page 4 of ELECTRONICS. They are
based on a group of stocks selected
as being representative of the in-
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dustry. The figure for “Radio-TV
and Electronics” is based on eleven
stocks of the following corpora-
tions: Admiral, Cornell-Dubilier,
Emerson, General Instrument, Mag-
navox, Motorola, Philco, RCA,
Sylvania, Zenith and Raytheon.
This list purposely omits certain
large corporations, like General
Electric and Westinghouse, whose
electronic business is but a fraction
of their total output. Only two
stocks, those of RCA (NBC) and
CBS, underly the “Radio Broad-
casters” listing.

The values of the stock price
averages are based on 100, which

represents the equivalent aggregate
market value of the stocks for the
five year post-war period 1935-1939.
The monthly average is computed
from the closing price of each stock
on the four or five Wednesdays of
each month.

The chart shows the stock price
trend from January 1950 to the
present. These curves tend to show
the state of the stock market in
general and do not necessarily re-
flect the vicissitudes of the elec-
tronics and broadcasting industries
as such.

Financial Roundup

BEST picture of the bread-and-but-
ter side of the electronics business
for the first six months of 1952 is
reflected in the earnings statements
of manufacturers in the field. In
September five companies an-
nounced earnings for the period
January-June:

Company '52 Net Income ’51
American

Cable &

Radio ... $377,408 $ 807,732
AT&T . 14,938,168* 17,643,448*
IT&T ..... 9,666,002 8,693,096
I-T-E Circuit

Breaker . 1,332,418 864,721
Westing-

house ... 31,507,000 31,564,000

* Net operating income.

Tung-Sol, which recently made
its bow on the New York Stock
Exchange, announced earnings of
$492,241 for the first quarter of
1952. For the 26-week period end-
ing June 28, income was $889,843
compared to $1,305,113 for the same
period in 1951.

IT&T received $4,844,000 from
the Spanish Government in partial
payment for the sale of its invest-
ment in the Spanish Telephone
Company. The company plans to
invest $12,000,000 in its Argentina
subsidiary, Compania Standard
Electric Argentina, for plant ex-
pansion and to supply the Govern-
ment’s telephone system with com-
ponents and raw materials as part
of a new agreement recently signed
with the Argentine Government.
Previous supply and advisory con-
tracts were cancelled. As indemin-
ification for the cancellation, IT&T

(Continued on page 18)
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The General Radio V-H-F Bridge
and U-H-F Admittance Meter en-
d able measurements of a variety of
m e ance impedance types over a very wide
frequency range—from 10 to 1500
Megacycles.

measurements Measuroments on antennas, trane.

mission lines, coaxial systems and

FRO M -lo 'I'O 1 500 M networks, impedance components,
C and on both v-h-f and u-h-f tele-

s vision circuits may be made to a

' high degree of accuracy. Reflection
coefficient and standing-wave ratio

may be readily determined with the
aid of either of these instruments.

N a7
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“/ RADIO CO.
MABS USA

©NITIAL BaLANE

HE

TYPE 1601-A ... .. ..

Frequency Range: 10 to 165 Mc, direct reading

Reactance Range: 4 230 ohms at 100 Mc

Resistance Range: 0 to 200 ohms

Accuracy: Resistance — = (2% + 1 ohm)
Reactance — £ (6% + 2 ohms)

Features
% Resistive and reactive components are
independent—no sliding balance ADMITTANCE METER

% Direct-reading resistive and reactive indi-
calors 1insure convenience, rapidity and

unusual ease in operation TYPE 1602 . . . . $295.

% Accurate low impedance measurements Frequency Range: 66 to 1000 Me, direct reading.
with the V.-H-.F Bridge — measures high ' Indirectly from 20 to 1500 Mc
impedance indirectly Conductance Range: 0.2 fo 1000 millimho

% Accurate measurements over a wide im- Susceptance Range: = (G.2 to 1000) millimho
pedance and frequency range with the Accuracy:  Conductance and susceptance
U-H-F Admittance Meter 0 to 20 millbmho

% Terminal arrangemenis ond accessories = (§% + 0-2 millimho)
permit measurement of both coaxial and 20 to © millimho 65 /M 9,
lumped circuits — new constant-impedance (M vs scale multiplying factor)

adjustable line and balun greatly facilitate
measurements

Coazial adaptors eliminate connecting lead
and residual terminal capacitance errors
Small size and light weight facilitate use in
cramped locations such as antenna towers

* %

N\ ®
GENERAL RADIO Company

275 Massachuseits Avenue, Cambridge 39, Massachuselts
90 West St. NEW YORK 6 920 S. Michigan Ave. CHICAGO 5

1000 N. Seward St. LOS ANGELES 38
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received $3,800,000 from the Peron
government.

»Stock Offerings—Skiatron of-
fered 108,000 shares of additional
common stock (par value 10 cents)
of the Skiatron Electronics and
Television Company at $2.50 per
share. Proceeds will be used to
carry on a public test of its pay-as-
you-see television system known as
Subseriber-Vision in the New York
Metropolitan area. Plans call for
a 90-day test of the system in 300
homes. An initial charge of $1.00
per show will be made during the
test. In June, Skiatron entered
into an agreement with Hanovia
Chemical & Manufacturing Co. of
Newark, N. J, a unit of Engelhard
Industries and maker of ultraviolet
medical and home equipment, which
makes plant and production facili-
ties of Hanovia and research and
engineering facilities of the Engel-
hard companies available to Skia-
tron.

Admiral offers to exchange 1
share of its capital stock for 2
shares of Canadian Admiral Corp.
A total of 42,654 shares of
Canadian Admiral stock has been
deposited in accordance with the
exchange order. Admiral now owns
858 percent of the shares of
Canadian Admiral.

RCA plans the acquisition of the
Estate Stove Company of Hamil-
ton, Ohio, a division of Noma Elec-
trie, subject to the approval of
Noma Stockholders at a meeting
scheduled for Nov. 5. RCA will
form a new subsidiary, the RCA-
Estate Appliance Co. Inc.

National Cash Register has a
stock purchase agreement with the
Computer Research Corp. of Haw-
thorne, Calif. under which it will
acquire a controlling interest in the
company. The transaction, involv-
ing $1,000,000, is subject to Federal
Court approval. The computer com-
pany employs 140 people.

Electronic Computer  Corp.,
Brooklyn, N. Y. is offering an issue
of 52,500 shares of Class B (non-
voting) common stock (par one
dollar) at $3.00 per share. Pro-
ceeds are to be used for develop-
ment work and working capital.

Electro-Components  Corp.  of
America offers an issue of 2,000,000
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shares of common stock (par one
cent) at 12 cents per share. Net
proceeds to be used to repay a loan
from Electronic Devices, Inc. and
for new equipment and working
capital.

» Stock Registrations and Filings
—_Penn-Allen Broadcasting Co.,
Allentown, Pa. files with SEC for
4,014 shares of common stock (par
$10) and 10,035 shares of Class A
common stock (par $10) offered in
units of two common and five class
A shares at $70 per unit without
underwriting. Proceeds will be
used to construct and operate a
television station.

Television Equipment Corp. files
for 1,225,000 shares of common
stock (par 5 cents) to be issued at
11 cents per share. Proceeds will
be used for working capital.

Westinghouse registers  with
SEC a statement covering 150,000
shares of its $12.50 par common
stock offered under its “Employee
Stock Plan”. Workers can buy the
stock on the installment plan by
payroll deductions, For six months
after issue in May, 1953 the stock
will be offered for $5.00 less than
the average market price for it dur-
ing the first days of April, 1953.
The purchase price, in any event is
not to be more than $42 or less than
$30 a share.

Electronic Micro-Ledger Account-
ing Corp., Boston, Mass., files notifi-
cation covering 299,900 shares of
common (par 10 cents) to be offered
at $1. per share to pay for building
equipment.

New UHF Lead-in
Proves Out in Portland

Special design for tv works
according to calculations of
designers

TELEVISION engineers want an inex-
pensive, mechanically rugged, air-
insulated two-wire waterproof cable
to lead uhf picture signals from
antenna to receiver. For vhf tele-
vision they have found a useful com-
promise in the familiar 300-ohm
ribbon. But losses in ribbon lead-

ins at the new-channel frequencies
are extremely high if the ribbon is
damp and covered with soot or salt
spray.

Engineers of Anaconda Wire and
Cable Co., working with those of
RCA Service Corp., have come up
with a cable that received its bap-
tism during the opening of KPTV
in Portland, Oregon, recently. As
shown in the illustration, a pair of
Copperweld conductors carry the
voltage. They are each wrapped
with a spiral of polyethylene thread
and then surrounded by a clear pol-
yethylene tube. In the final manu-
facturing process, a brown polye-
thylene covering is extruded over

UHF-TV antenna lead-in uses max-
imum of air and minimum of insula
tion close to the conductors. They
are wound with spiral plastic thread,
inserted in tubes and the tubes are
supported away from walls of outer
casing

the pair of tubes laid side by side.
In cross section, the cable resembles
a rectangle with the corners
rounded off. Inside each corner a
ridge supports the round tubes
away from the walls of the casing.

» Electrical Characteristics—ILoss-
es per hundred feet of dry cable
range from 1.5 db at 100 me to 5.2
db at 1,000 me, which is above the
high end of the uhf tv band. Wet,
the losses run higher. Since there
is no sure means, short of dumping
the cable into a vat of salt water, to
make comparable wet tests, engi-
neers are cagey about mentioning
figures in public. Based upon their
experiences in Portland, they are
content to say, “if reception is good
when the line is dry, it is also good
when the line is wet.”

» Where Do We Get 1t?—The new
line is now available in quantity,
although probably not at the local

radio store. It will cost, initially,
(Continued on page 20)
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LABORATORY for ELECTRONICS, INC.

Research, Engineering
and Production of Precision
Eiectronic Equipment

MODEL 401 OSCILLOSCOPE

—a high gain, wide band, ver-
satile, general purpose instrument
for precise, quantitative studies of
pulse waveforms, transients and
other high or low speed electrical
phenomena.

For complete information Ask
for Bulletin 052

MODEL 101 MAGNETOMETER

Accurately measures mag-
netic field strength using
the principle of nuclear
tresonance.

For complete information
Ask for Bulletin M52

MERCURY DELAY LINES

Used for storage of information,
comparison of two sets of infot-
mation, correlations and sequen-
tial timing devices, they are the
smallest, most compact lines
available.

For complete information Ask for Bulletin MDL51

MODEL 802 STABLE MICROWAVE OSCILLATOR

Provides a highly stable source
of microwave signals, suitable:
for use as a laboratory standard.
Features a direct reading fre-
quency dial, sine wave modu-
lation input and self-contained

power supply.

@ Engineering

Representatives:

Albuquerque, New Mexico
Gerald B. Miller Company
302} West Central Avenue
Albuquerque 3-1998

Alexandria, Virginia

W. A. Brown & Associates
3834 Mt. Vernon Avenue
Overlook 6100

Atlanta, Georgia

W. A. Brown & Associates
1570 Northside Drive
Vernon 5395

Boston 15, Mass.

Walter T. Hannigan Company
43 Leon Street

Garrison 7-2650

Chicago 45, Illinois

Hugh Marsland & Company
6405 N. California Avenue
Ambassador 2-1555

Cleveland 15, Ohio
M. P. Odell Company
2536 Euclid Avenue
Prospect 1-6171

Dallas 1, Texas

J. Y. Schoonmaker Co.
2011-13 Cedar Springs
Sterling 3335

Dayton 6, Ohio

M. P. Odell Company
2676 Salem Avenue
Oregon 4441

Hollywood 28, California
Gerald B. Miller

1540 N. Highland Avenue
Hollywood 9-6305

Minneapolis 2, Minnesota
H. M. Richardson & Company
2210 Foshay Tower

Geneva 4078

New York 23, New York
Land-C- Air Sales Company
1819 Broadway

Plaza 7-7747

San Francisco 3, California
Gerald B. Miller Company

1355 Market Street, Space 280D
Klondike 2-2311

Wichita, Kansas

George E. Harris & Company
306 Lulu, P. O. Box 3005
Telephone 62-2731

Phone or write your representative
Jor complete information on
LFE electronic equipment.

e e S
©75 PITTS STREET BOSTON 14, MASS.

PRECISION ELECTRONIC EQUIPMINT o CSCILLOSCOPES » MAGNETCMETERS o COMPUTERS o MICROWAVE OSCILLATORS e MERCURY DELAY LINES
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three to four times as much as a
good grade of ribbon line. Because
it uses a copper-over-steel con-
ductor, it saves critical material.
The nearest comparable coaxial
cable, for example, requires more
than ten times the amount of
copper.

When the serviceman installs this
line he must seal off the outdoor end
to prevent the air spaces filling with
moisture. This is simply done by
melting the polyethylene at the end
with a cigarette lighter and press-
ing the molten material together
into a mass.

Merrill In For Jones

FEDERAL Communications Commis-
sion is again up to team strength
by the appointment of Eugene Hyde
Merrill, Democrat of Utah, to fill
the unexpired term of Robert F.
Jones, Republican of Ohio. Al-
though the position runs to June
30, 1954, Merrill’s tenure is sure
only until Congress reconvenes in
January. His future depends both
upon party in power and his future
acceptability to his own party.
Commissioner Merrill graduated
in 1932 from the University of
Utah as a mining engineer. His
experience in public utilities, from
the government side, is extensive
and he has held several positions
under the Federal government.
These include Office of Production
Management, Foreign Economic Ad-
ministration and most recently, in
the National Production Authority.

TV Networks And CP
Holders Press Bell

ANALYSIS of the locations of the
first 68 new television-station con-
struction permit holders reveals
that more than half of them are
not in cities on the Bell System’s
tv network routes, either planned,
under construction or in operation.
As a result, network broadcasters
and new tv cp grantees are asking
Bell for additional television net-
work facilities. '

» Bell’s Plans—Bell says that its
statement made when the freeze

20

was first lifted still holds true:
“Further expansion of the Bell
System’s network will be governed
by the needs of individual stations
and the network broadcasters.
Future steps also may be influenced
by the availability of critical equip-

ment and material.”

The company emphasizes the im-
portance of receiving adequate ad-
vance notice of plans from the tv
industry, to permit the scheduling
of an orderly construction program,
and requirements.

HELICOPTERS survey Brazilian jungle as . . .

Microwave Invades Latin America

LOFTY MOUNTAIN PEAKS with pre-
cipitous drops to steaming jungle
make much of Latin America a
line-of-sight propagation paradise.
With notoriously bad interurban
telephone service, it is not surpris-
ing that Latin America is turning
to radio relay in a big way.

VHF has long-standing popu-
larity in Latin America, aided in
part by availability of channels.
Microwave is catching on rapidly,
however, with rising demand for
increased channel capacity. Fur-
ther, the Latin-on-the-street exerts
much influence on his government’s
spending and tends often to favor
most recent alternative systems.

» Obstacles—Major technical ob-
stacles to microwave installation are
lack of dependable power for un-
attended repeater stations and
scarcity of trained technicians.
Financially, dollar-exchange re-
strictions are common and in some
countries, import bans had to be
met by shipping unfinished chassis

to local assembly plants.

In spite of these problems, 16
microwave systems are either oper-
ating or planned in eight different
Latin American countries. Fully
half the systems are used for re-
mote control, linking studios with
distant radio transmitters or re-
ceivers.

» Brazil—A nine-hop, 24-channel
microwave system linking Rio de
Janeiro and Sao Paulo will be
Brazil’s longest. Ordered from In-
ternational General Electric by
Senhor Jodo do Amaral, local news-
paper and radio magnate, the sys-
tem will provide two high-fidelity
channels to serve Amaral’s Rio and
Sio0 Paulo a-m outlets. Remaining
channels will be used for telephone,
facsimile and leased-wire tele-
printer. Most likely leasee . . . the
Brazilian army.

Complete plans call for an 850-
mile system extending southward
to Porto Alegre. Senhor Amaral,

who is currently installing televi-
(Continyed on poge 22)

November, 1952 — ELECTRONICS



EXPERTS ..

STANDARD TONE CHANNEL FILTER
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With each new technological advancement in military
electronics the design engineer has had to cope with more
difficult network problems.

Today it is not sufficient for the engineer just to know
what signal to clean up or which to reject or separate.

His filter requirements have become increasingly com-
plicated by other critical factors such as phase shift, linearity,
transient response, extreme accuracy through wide tempera-
ture ranges etc.

True, these have always existed to a certain degree but
their importance has become considerably amplified in such
applications as Guided Missiles, Radar and Sonar.

The BURNELL & CO. engineering staff has won many
friends among our customers through the valuable assistance
they have rendered in the solution of their network problems.
If YOUR application involves audio filters or similar net-
works write or call our engineers who will give prompt atten-
tion to your requirements.

ATIONS NETWORK COMPO

VOR COMP

Gilters for the Military
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gion transmitters in both Rio and
Sio Paulo, plans eventually to
parallel his system with a micro-
wave television relay.

» Cuba—Two rival Cuban televi-
sion networks are planning parallel
microwave television relays from
Havana to Santiago, 500 miles dis-
tant. Both systems will use Philco
equipment.

Radiotelevision El Mundo has
ordered a 5-station, 110-mile net-
work from Matanzas to Santa Clara.
The system will furnish one tv
channel and a service channel.

Circuito CMQ is beginning its
network with a 7-station system
linking Havana with Santa Clara.
It will provide three tv channels
and three service channels.

Microwave Systems in
Latin America

Remote

Control

Argentina (Army) Federal

{Navy) RCA

Brazil (Navy) RCA

Chile (Govern-
ment)

Cuba (Aeronau-
tical Radio
de Cuba)

Mexico (Govern-
ment)
Aeronautical
Radio de
Mexico

Guatemala
(Tropical
Radio)

Telephone

Mexico (Tele-
phones de
Mexico)

Puerto Rico
Telephone Co. Federal

Puerto Rica
Water
Resources
Authority

Venezuela (Shell
Petroleum)

4 terminals
6 terminals

2 terminals

12 miles

Federal 2 terminals

Raytheon 2 terminals

Federal 2term., 1 rep.

Motorola 12 miles

Standard
Elec.
(Brit)

30 miles

Radio and
TV Relay
Brazil (Amaral) GE
Cuba (Circuito

CMQ)

(Ef Mundo)
Telegraph
Puerto Rico Com-

munications

Authority

2 term., 8 rep.

Philco
Philco

2 term., 5 rep.
2 term., 3 rep.

2 term., 1 rep.
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Denver’'s Second TV
Station On Air

KBTV, Denver’'s second tv sta-
tion, began regular programming
on Oct. 12 with the programs of
CBS and ABC. The station ran a
series of engineering test programs
previous to that date.

With its interim power of 12
kw erp, reception is reported at
Cheyenne, Wyoming, Colorado
Springs and across the continental
divide at Granby, Colorado, indi-
cating that eventual service will
cover an area within a radius of
100 miles.

Wide coverage is attributed to
the transmitter location on Lookout
Mountain, 2,500 feet above Denver.
TV receiver servicemen report that
little adjustment of antennas is
necessary to receive the channel 9
signal.

The Rocky Mountain Electrical
League reports 57,964 sets in the
area as of October 1. Predictions
are that up to 100,000 sets will be
sold there by January 1, next year.

Binaural Sound Is
New Audio Market

Three - dimensional  listening

takes hold. Two-track discs and
tapes appear

DEMONSTRATIONS of new multiple-
channel audio equipment in New
York City’s Broadway Theater and
by many different electronic manu-
facturers at the Audio Fair presage
a new market for radio and audio
equipment. Possibilities are doubly
enticing dollar-wise because every-
thing must be in duplicate, from the
microphones that serve as twin ears
right on through the audio system
to the speakers that reproduce the
illusion of directional sound.
Purists maintain that true bin-
aural sound reproduction (each in-
strumental sound appears to be
coming from the location of that
instrument in the orchestra) can
be obtained only with earphones
fed by separate channels. With
loudspeakers spaced the recom-

mended ten feet or more apart, each
ear hears both sound sources to a
varying extent, depending on listen-
ing position, and the effect is really
stereophonic. However, industry
favors the term binaural as a
simpler designation.

» Seven-Channel Theater Sound—
Most dramatic of all listening
effects achieved to date is that of
Reeves-backed ‘Cinerama’. Here
seven different magnetic sound
tracks on 35-mm sprocketed film
feed seven groups of speakers ar-
ranged behind a huge circular
screen almost surrounding the audi-
ence. Synchronous motors insure
lip-sync with the three projectors
employed. During filming of scenes,
microphone placement is carefully
related to speaker locations in the
theater. Thus, when filming the
landing of a plane on an aircraft
carrier, the seven microphones are
equally spaced along the length of
the carrier to pick up the sound as
the plane roars past each. The re-
sulting illusion in the theater is
that the roaring plane goes right
over the heads of the audience.

» Two-Station Broadcasting—Use
of two separate microphones and
sound channels when broadcasting
a program simultaneously over an
a-m radio station and its f-m
affiliate permits reception on two
receivers in opposite corners of a
living room in a home, to give
binaural broadcast reception. This
technique was demonstrated by
WQXR-AM and WQXR-FM in two
broadcasts during the Audio Engi-
neering Society’s annual conven-
tion. Two wire lines were leased
to carry one of the programs to
Hartford for broadcasting there by
F. M. Doolittle’s f-m and a-m sta-
tions, to demonstrate feasibility of
network binaural.

» Twin-Groove Disc Recordings—
Use of two parallel grooves on 33%-
rpm LP discs as a two-channel
source for binaural sound was ad-
vocated by Emory Cook of Cook
Labs in the opening paper at the
convention. Two ordinary LP pick-
ups are mounted one behind the
other on a single arm, with their

needles riding in adjacent grooves,
(Continued on page 24)
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“More Power to You—Safely, with SYNTHAN”

Electrical energy is restless . . . would
Jjump at any chance to escape—if it could.

The fact that voltage can be stepped
up for transmission, stepped down for
use; that current can be led to and from
transformers, around switchboards, and
steered into circuits safely you may credit
to electrical apparatus builders. Impor-
tant materials to them are Synthane lam-
inated plastics.

Synthane laminated plastics are used
in transformers for spacers and coil forms
because it is an insulator unaffected by
oils; in tap changer panels because it is a

machinable insulator with higk d-ele.-
tric stzength; in “Glowtectors” hecause
of high insulation resistance and a>use-
resistance; in circuit breakers and bus
bars for its a=c resistance.

Syn-hane, an unseen essential to powe-
generation, transmission,and conwl. may
be helpful to you. Send for your copy of
the Synthane Catalog and learn £l. about
Synthane’s combination of electrical,
chemical, phvsical and mechanical prop-
erties. Synthane Corporation, 6 River
Road, Oaks, Pennsylvania.

RETUICOAT STANDOFF INSULATORS ma-
chired from Synthane square-
hole tuaing. Here, Synthane was
specifiec fer s good dieleciric
properties, nachinability and
ug ged streagth.

Syithane-one of industivge wusean wssesitiole E\ISYN!_SIIANE]
Se
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to play these records through two
separate sound systems.

Several record manufacturers are
coming out with binaural records,
priced under $5 per 12-inch disc;
this is comparable to present LP
prices, though twin-track recording
necessarily cut playing time in half.
One large receiver manufacturer is
considering production of binaural
phonographs having dual ampli-
fiers and one remote speaker.

» Twin-Track Magnetic Tape—
Both Magnecord and Ampex have
two-track tape equipment of high-
fidelity professional quality, to sell
in the $850 and $1,500 price ranges
respectively. These models were
widely used as signal sources for
binaural demonstrations in the ex-
hibit rooms at the Audio Fair. Both
use standard magnetic tape and
staggered heads to give two parallel
tracks. Narrowed tracks give
slightly poorer signal-to-noise ratio
but do not affect fidelity.

The psychological effect of binau-
ral listening on the ears is such
that background noise and distor-
tion become much less noticeable;
the result is a tremendous impact
on first-time listeners even with
mediocre audio equipment.

Electronic Music
Business Growing

Larger 1952 sales volume fore-
cast as trend toward tube-
equipped organs increases

ELECTRONIC musical instruments
represent a substantial equipment
market for manufacturers.

Instrument sales this year are
expected to be at least 30 percent
higher than 1951’s substantial
volume. Sales of electronic organs
alone in 1951 were about $35 mil-
lion, and amplifiers which are
now available for virtually every
stringed instrument reached a
volume of over $1.5 million last
vear.

» Assemblers—Some musical in-
strument manufacturers assemble
their own electronic equipment and
have sizeable electronic departments
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This 93

tube all-electronic organ,
used at the political convention in
Chicago, turned out volume equal to
50 ordinary pipe organs or 3,000
home radios

in operation. During World War
II, when instrument manufacturing
was curtailed, many produced mili-
tary electronic equipment.

Parts Distributors

Get Ready For UHF

NEDA convention airs UHF
problems of distributors and
manufacturers alike

ELECTRONIC parts distributors at
the recent NEDA Convention were
uneasy about the uhf television
picture. Big questions on their
minds concerned deliveries of con-
verters, antennas and lead-in for
uhf. Even though most of the
cities they represented did not
have uhf cp grants, distributors
wanted to be ready for it.

Several distributors at the con-
vention did come from cities with
cp grants for uhf stations. They
reported that telephones began
ringing as soon as the grants were
announced. Customers wanted
samples of uhf antennas, convert-
ers and lead-in as well as special
servicing instructions. As a re-
sult, some parts distributors in
markets that may not have uhf

tv for years, find that the demand
is substantial and supply is lacking.

» On The Spot—A panel of manu-
facturers representing antenna,
lead-in, converter, tube and set com-
panies were put on the spot at the
convention to answer these delivery
and supply questions. But on the
whole they were unable to give
definite answers. They did say,
however, that by November such
equipment would really start roll-
ing, including full-channel tv sets
as well. The manufacturers pointed
out two main reasons why quantity
deliveries of the equipment had not
been made. First, they wanted to
take up to the last minute to work
on further improvements of the
equipment; second, quantity de-
mand was still very small, despite
words to the contrary.

» Outlook — Regardless of uhf
problems, electronic distributors
and manufacturers are looking
forward to increased sales volume.
H. F. Bersche of RCA predicted
that electronic renewal volume
would reach $600 million this year.
He based the figure on the follow-
ing estimates of electronic equip-
ment in use as of the end of the
year: Radio (home, auto, portable
sets)—110 million, television sets—
20,250,000, AM-FM stations—2,940,
tv stations—125, Non-broadcast
communications—>500,000 and ama-
teur stations—110,000. By 1955
electronic renewal volume is ex-
pected to reach $1 billion and by
1960 a total of $2 billion. Thus the
outlook is bright for electronic
distributors despite present uhf
problems.

Drive-in Theatre TV
Makes lts Debut

Usg of theatre television in a
Rutherford, N. J. drive-in theatre,
for the Walcott-Marciano title fight
telecast, opened a new field for the
growing medium and set new at-
tendance records for the theatre
even though admission was $10 per
car. The pictures shown were said
to be the largest ever projected
(24 by 36 feet). The projection

(Continued on page 26)
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HE addition of a new complete line of

ERIE Button Silver-Mica Condensers,
designed for operation at 150°C, is impor-
tant news to manufacturers of military
electronic equipment and specialized com-
mercial applications. The new line greatly
extends the range of applications for the
popular ERIE Button Micas. The new line is
available in the eight standard terminal and
mounting styles, and in other styles on spec-
ial order. Write for samples and literature.

SPECIFICATIONS

Maximum Operating Temperature: 150°C,
Voltage Rating: 500 DC.

Capacitance Values: All standard decade values
from 10 mmf to 10C0 mmf.

Capacitance Tolerance: + 20%, =+ 10%, + 5%,
* 2%, or = 1 mmf, whichever is greater.

Q: 1000 minimum for values akova 30 mmf.
Insulation Resistance: 10,000 megohms minimum,
Life Test: 750 volts DC for 1000 hours at 150°C.

Seal Test: Moisture resistarce conditioning in accord-
ance with MIL M745. After this the following
shall be met:

Insulation Resistance: 500 megohms minimum.
Q: 500 minimum for values above 30 mmf.

Capacitance Change Limit: 3% or 0.5 mmf,
whichever is greater.

Temperature and Immersion Cycling: In accord-
ance with ASESA Project 114. After this the
following shall be met:

Dielectric Strength: 600 vclts DC .
Insulation Resistance: 3000 megohms minimum,
Q: 750 minimum for values above 100 mmf.

Capacitance Change Llimit: 3% or 0.5 mmf,
whichever is greater.

ERIE RESISTOR CORPORATION . . . ELECTRONICS DIVISION

iy ERIE =

RESISTOR CORP.

Main Offices: ERIE, PA.

Sales Offices: Cliffside, N.J. » Philodelphia, Pa. « Buffalo, N. Y. « Chicago, I,
Detroit, Mich. * Cincinnati, Ohio ¢ Llos Angeles, Calif.

Factories: ERIE, PA,

LONDON, ENGLAND + TORONTO, CANADA
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throw of 125 feet is the longest on
record.

Equipment consisted of RCA’s
standard theatre television system
mounted on a five-ton truck. The
signal was microwaved to the
mobile projection booth from the
Empire State building, 5% miles
away.

Stretch-Out Hits New
Panel-Instrument Firms

STRETCHING OUT of government
contracts has adversely affected
some manufacturers in the panel-
instrument field.

The panel-instrument market is
good, constituting about 90 percent
of the total instrument business in
this country in terms of units sold.
Level of business activity has re-
mained fairly steady for the past
12 months.

01d and established firms, in most
cases, have not greatly increased
their production capacity and are
enjoying good business conditions.
But new manufacturers built
plants, anticipating a radical in-
crease in demand due to military
needs. This radical increase has
not yet materialized.

Robot Stencil-Cutter

New photoelectric machine by Roneo
Ltd., London, produces a ready-to-use
stencil in a few minutes from almost

any typewritten, drawn, printed or
photographic copy. As a phototube
scans the original line by line, an
electric spark cuts a facsimile design

spot by spot on the stencil
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Ocrt. 29: Armed Forces Com-
munications Association, New
York Chapter, Officers Club,
Governor’s Island, New York.

Nov. 5-7: Sixteenth Annual
Time and Motion Study and
Management Clinic, Sheraton
Hotel, Chicago, Il

Nov. 7: IRE Microwave Pro-
fessional Group, Symposium
On Microwave Circuits, West-
ern Union Telegraph Co. Au-
ditorium, New York, N. Y.

Nov. 7: AIEE Symposium, The
Science of Music and Its Re-
production, Engineering Soci-
eties Bldg., New York, N. Y.
Other lectures scheduled for
Dec. 11, Jan. 15, Feb. 20, Mar.
12 and Apr. 16.

Nov. 10-13: NEMA, Haddon
Hall, Atlantic City, N. J.

Nov. 10-30: International Radio
and Electronics Exhibition,
Bombay, India.

Nov. 17-18: AIEE, Technical
Conference on Recording and
Controlling Instruments, Ben-
jamin Franklin Hotel, Phila-
delphia, Pa.

Nov. 19: American Standards

Association, 34th  Annual
IltI’Iee%ing, Waldorf Astoria,

Nov. 21-22: Fourth Annual IRE
Regional Papers Technical
Conference, President Hotel,
Kansas City, Mo.

Nov. 24-25: Fifth Annual Con-
ference on Electronic Instru-
mentation and Nucleonies in

MEETINGS

Medicine, New Yorker Hotel,
New York, N. Y.

Dec. 10-12: IRE-AIEE Compu-
ter Conference, Park Shera-
ton Hotel, New York, N. Y.

Jan. 14-16, 1953: Joint AIEE-
IRE Conference on High Fre-
quency Measurement, Wash-
ington, D. C.

FeB. 4-6: Western Computer
Conference, Hotel Statler, Los
Angeles, Calif.

FeEr. 5-7: IRE Southwestern
Conference and Electronics
Show, Plaza Hotel, San An-
tonio, Texas.

MARCH 9-12: NEMA, Edge-
V\iater Beach Hotel, Chicago,
111

MARCH 23-25: Sixth Annual
Conference for Protective Re-
lay Engineers, A & M College
of Texas, College Station,
Texas.

MARCH 23-26:

IRE National
Convention, Waldorf-Astoria
Hotel and Grand Central
Palace, New York, N. Y.

APRIL 18: Seventh Annual
Spring Technical Conference,
Cincinnati IRE, Cincinnati,
Ohio.

MAY 11-13: National Conference
on Airborne Electronics, Day-

ton, Ohio.
May 18-21: 1953 Electronic
Parts Show, Conrad Hilton

Hotel, Chicago, Il

MAY 24-28: NAED, 45th Annual
Convention, Conrad Hilton
Hotel, Chicago, IIL

Business Briefs

» Magnetrons and klystrons will be
manufactured in Europe under an
agreement recently made by Ray-
theon with the Fabbrica Italiana
Raddorizzatori Apparecchi Radio-
logici (F.I.R.A.R.) of Genoa, Italy.

» FCC may postpone the effective
date of rules for medical dia-
thermy equipment made before
July 1, 1947 to June 30, 1953.

» Import Quota recently set by the
Ttalian government limits ship-
ments of U. S. tv receivers to 5,000
for the second half of 1952.

> An Endless Loop of magnetic
tape is used by P. K. Tobin of
Evanston, Illinois to teach his
young parakeet to talk. The tape

player is turned on when the
family goes out for the evening,
so only the parakeet has to endure
the endless repetition.

P Largest train communications
system in the world, representing
an investment of $9 million, is
operated by the Pennsylvania Rail-
road. Nearly 1,300 radiophones are
in service on trains and in wayside
control towers along 2,000 miles of
line.

> Analysis of one typical electronic
equipment order placed with West-
inghouse revealed that 44 percent
of the $16,965,288 contract had been
passed along to subcontractors and
suppliers. The largest of these sub-
contractors in turn spent 41.6 per-
cent of his contract with 254 other
firms. In all, a total of 381 firms
participated in filling this one de-
fense order.
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How HONEYWELL MERCURY SWITCHES

help put the “automatic” in
MAYTAG Automatic Washers!

An automatic washer must give safe, trouble-free
service day after day. Water inflow must be ac-
curately regulated and washing action begun at
the proper time. The machine must never start
while the lid is raised, must stop if the spin-dry-
ing basket becomes unbalanced during the dry-
ing cycle.

The Maytag Automatic Washer performs these
vital functions unfailingly —with the help of three
Honeywell Mercury Switches located in the
machine’s cover. Glass enclosures fully protect
the switches from the effect of water vapor and
splash which may vary from 60° to 150° F.

Prevents operation if lid is open or
clothes in drying cycle are off balance

When the cover of the washer is lifted, this mer-
cury switch tilts and stops the machine until lid
is closed again. Actuated by a trigger, it also
shuts off power if the spin-drying basket becomes
unbalanced.

Controls water level

Proper water level is maintained automatically
by a float which tips this switch to an angle
causing it to shut off the inflow of water and hold
desired water level within 1-16 of an inch.

Starts washing action

When the float reaches proper water level, this
switch starts the washer agitator and begins the

washing cycle.
BT

Three
Honeywell
Mercury Switches, with
rubber-covered leads,
= i i mounted in cover of the
- _‘“"‘;‘”“"‘ Maytag Auvtomatic Washer.

| : r_”;. :

: : .\ | Your nearby MICRO field engincer will
oEe im 4* lét O*Mic-ﬁo'Engineer i3 wi i help select the exact mercury switch for
T -—F # Show Y°U hpw ?ou °°n§_; Svales { | your applieation from more than 90 Honey-
1 = .,use Honey“e" @.ercury Swhches } e i wel! Merctgu‘y Switch de_signs. These_incll_ucllcc
i f__“_._ L iut ODd :toslgn" i a wide variety of mountings, a}lctuatmg ink-
e pr " ﬂ f 9 }‘ s ages, lead supports, terminal blocks embed-

ments and enclosures. Contact your nearest
MICRQO hranch office for information.,

A DIVISION OF
MAKERS OF PRECISION switcues MINNEAPOLIS-HONEYWELL REGULATOR COMPANY
FREEPORT, ILLINOIS commmsmmm s P s
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Unique PHELPS DOOGE development
i DRASTIGALLY GUTS

/FAST WIRE-TO-WIRE BONDING INTO RIGID COIL.

I/REDUCES FORMING AND ASSEMBLY OPERATIONS.
/FAR FEWER STEPS IN WINDING TYPICAL TV YOKE COIL.
l/ MAKES POSSIBLE UNUSUAL SHAPE COILS.

"O tokes the fest
PHELPS DODGE COPPER PRODUGTS

CORPORATION



in Magnet Wire--BONDEZF...

BONDEZE is Phelps Dodge magnet wire with a
special thermo-plastic film applied over the in-
sulation. It offers a quick, economical means of
bonding wires together, turn to turn, through
simple application of heat or solvents. Complete
infcrmation furnished on request.

Any time magnet wire is your problem, consult
Phelps Dodge for the quickest, easiest answer.

COPPER WIRE —

INSULATION —

BONDEZE —>

ELECTRONICS — November, 1952

*Bondeze is a Phelps Dodge Trade Mark

INCA MANUFACTURING DIVISION

FORT WAYNE, INDIANA
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WHAT ABOUT

Temperature Coefficient

IN PRECISION RESISTORS

Specify a precision resistor for electronic equip-
ment you are designing, and you frequently become
involved in temperature coefficient. At this point,
many engineers do not fully understand the tempera-
ture coeflicient they select from a table.

First of all, the temperature coeflicient (T.C.) of a
resistor is the variation in resistance (ohmic value)
as the temperature changes. It is expressed as a
change per degree Centigrade—cither Per Cent,
Parts/Mitlion, or Olins/Ohm. Tt should not be con-
fused with stability—the lack of resistance change
at a given temperature after aging, temperature
cycling, or overload testing.

SPECIFIED T.C. CAN BE INACCURATE: Tempera-
ture coefficient of a precision wire-wound resistor is
dependent almost entirely upon the alloy of the wire
used. However, it is not necessarily the nominal
value specified by the wire manufacturers for a par-
ticular alloy. Wire manufacturers cannot economi-
cally control T.C. within the close limits required by
many of today’s highly precise applications. T.C. of
a given alloy and diameter may vary from spool to
spool, and even within the same spool.

The variation in T.C. is particularly great in the
“E™ allovs—commonly called “‘special low-T.C.
wire.” For example, Shallcross’ laboratory tests have

shown T.C. to vary from higher than *.004%/°C.
to lower than +.001%/°C. for resistors wound with
“E” alloys nominally +.002%/°C.

THE ONLY WAY TO T.C. ACCURACY: Shallcross
manufactures resistors wound with all commonly
used alloys made in the following degrees of T.C.
quality:

1. Resistors wound with a designated alloy and offering
no guarantee of T.C. other than the limits established
by the wire manufacturer.

2. Resistors wound with wire from spools pre-tested
and selected for T.C. Determination and recording of
the T.C. of each spool of “E” alloy wire is part of the
standard Shallcross inspection procedure. Selection
assures only that the yield of resistors within specific
T.C. limits will be high. It does not assure that all
resistors wound with tested wire will be within the
T.C. limits of selection.

3. Resistors with a guaranteed T.C. over a given
temperature range. Pre-selected wire is used to wind
these resistors, readings are taken at several temper-
atures, and the T.C. is computed. Only individual
resistors within the customer’s specified T.C. limits
are released. Although time-consuming, this is: the
only known way to guarantee a particular tempera-
ture coeflicient or, in the case of “E” wire, the much
publicized range of +.002%/°C.

Further details on T.C. and other resistor characteristics are available in Shallcross Bulletin R-3C.

SHALLCROSS MANUFACTURING COMPANY

522 PUSEY AVENUE, COLLINGDALE, PA.
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The firat of a series to promote a better understanding of the performance characteristics of precision wire-wound resistors.
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MATCHED T.C.

Shalleross regularly produces
pairs of precision wire-wound
resistors withclosely matched
temperoture coefficients. Such
pairs may be matched to
within +.005%/°C.

SELECTED T.C.

Resistors may be made with
practically any dasired posi-
tive or negative temperature
coefficient between
—.002%/°C.and ~.018% /°C.
A speacified T.C. may be
selected within £.0005% /°C.
over a given temp. range.

NEW INSTRUMENT
RESISTOR

This Shallcross Type 245S
1-watt instrument resistor
measures 1% " L.x %" Diam.
Itis designed for decades and
other applications requiring
resistance values from 0.1 to
1000 ohms with close toler-
ances, low temperature rise,
and low inductance.
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“ZERO” PHASE SHIFT

COMPUTER REFERENCE VOLTAGE
TRANSFORMERS

INDUCTANCE MEASUREMENT — Any op-
erating condition ¢can be simulated in the
range of 0-1000¥ A.C. and 0-5 Amps.
D.C.

DEVELOPMENT OF AUDIO TRANSFORMERS
— All characterisfics of audio transfermers
in the range of .01 cycle to 10 Megacycle
can be measured and evaluafed.

LESS THAN 0.1 MILLIRADIAN PHASE SHIFT
+-.02% ACCURACY OF VOLTAGE RATIOS

A radical new approach to the design and manu-
facture of precision transformers makes it possible POWER LOSS MEASUREMENT — Losses as

« . low as 15 micro watts in the range of 20 ¢
to have calculable minimum errors. 10200 KL oon Be moncuied ood o
The actual measurement Of phase Shift C[nd fyzed and possible improvemaats effected.
voltage ratio is in complete agreement with the
calculation to lowest value that measurement is

possible.

MIL-T-27 TRANSFORMERS

TOROIDAL TRANSFORMERS VIDEO TRANSFORMERS
INSTRUMENT TRANSFORMERS INPUT-INTERSTAGE-OUTPUT
PULSE TRANSFORMER DESIGN — The cut
PULSE TRANSFORMERS POWER TRANSFORMERS :::ig'r:yo?e::toli: ::::::::LY usit:sinb*hs
MAGNETIC AMPLIFIERS Ie:rug.:,ly st:pplanled by the use of special

532 NORTH STREET ENDICOTT, NEW YORK

Telephone ENDICOTT 8-1801

@ TRANSFORMERS INC.

STATIC ELECTROMAGNETIC DEVICES
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' \. . F IRST to prove the existence

of Electromagnetic Waves

Heinrich Rudolph Hertz
18571804

A pupil of Helmholtz, and Professor of Physics
at the University of Bonr, this eminent
German physicist was first to intzntionally
produce and measure electromagnetic waves.
They were named ‘'Hertzian wave:'' in Fis honor.
His research, the basis for all modern elec-
tronics, gave Marconi the idea for the ‘wireless.

From an original drawing made for Ohmite

f) AL 3 ... FIRST in Resistors

Be Reght with
For its toughest resistance problems, industry
@HM"TE turns to Ohmite wire-wound resistors . . . the most

widely used resistors on the market. today. Ohmite

offers greater dependability and langer life, even
RHEOSTATS under the most adverse conditions. Ohmite offers
RESISTORS wider assortment, 10o—a complete selection of types

and sizes for every need. Specify Ohmite resistors,
and know you use the best!

TAP SWITCHES




4@ The Ohmite line of tab-
terminal, ferruleterminal,
. axial-terminal,and flat type re-
sistors that meet JAN-R-264,
*% Characterigics “G” and “J.”

>

OHMITE
JAN TYPE

WIRE-WOUND:

Ohmite tab-terminal and .
ferrule-terminal type resis-
tors that meet JAN-R-26A,
Characteristic “F.”

Over-all
Style length Diomeler *Wotts
RW29 1-3/4" /7 8
TAB RW-30 V /32" 8
Ll Aoy RW-31 1 /32" 10
TERMINAL RW-32 2" 19/37° 12
RW 33 3" 19 /32° 18
TYPE R34 37 29/32 30
Characteristics R-35 4 B 38
G, ,’ and ¥ RW-36 4[ l~5,‘lb” 60
RW-37 8’ L5/ 16 78
RM-38 8’ 516" 110
R#-39 12 15, 16" 166
o ... MEET REQUIREMENTS OF
TAB' Siyle length Diomeser *Watts
MO . 7 W U JOINT ARMY-NAVY SPECIFICATION JAN-R-26A
, 4 29,3 £y
TYPE W42 4 5715 9 . . | . {Amendment 3)
with terminal hole AN ¢ 1-5718" 74 Ohmite offers an unusually complete line of resistors that meet
RW-44 2 R . . . . . 4
to clear No. 8 e bn L the mast rigid requirements (characteristics “G.” “],” and “F”) of
Doy £V-45 12 51 160 . ] q (R
"f“"G ‘;’“‘“:l":’ EW-46 10-1/2" 15/ 16" 135 Joint Army-Navy Specification JAN-R-26A.To meet these require-
s (67,510 kW41 10-1/2" 19/18" 145 . . : h
ments, resistors must pass severe moisture resistance and thermal
T shock tests. They are required to withstand strenuous vibration
FERRULE- style fength Riometer wans  applied for five continuous hours, and satisfy the requirements of
VLR 2W-10 11-7/16” 1-5 16" 140 ;
: many other tests.
N RW-11 9-5/8" 15 18" 18 ; ] ] q ]
TE';?:,E Al RY-12 17/16" 15 16" 86 Of the 38 different resistor style: listed in JAN-R-26A, Ohmite
RW-13. 5-1/8” 1-126" 50 g ; g
3 / offers 33 styles that meet these specifications. in a complete range
characteristics LB 47/167 W 0 S e Y B ! s
G, ), and F RW-15 2.15/16” Sy 20 of resistance values.
‘ RH-16 2-3/8" 34" 14
OHMITE MANUFACTURING. COMPANY
: 4818 Flournoy Street, Chicago 44, lilinois
FlAT TAB' Dver-ali Width Thickness
TERM'NA[ Style length of Core of Core [ Watts
2wW-20 2-1/2" 13, 18" 14" 15
Typi ‘ RW-21 3-1/4" 1-3/18" 14" 22
: RW-22 43/4 13/ 1,4 7
(Stack Mol.:nt!ng) RW-B g 13/16" 1/4" a7
Characteristics RW-24 7.1/4" 13/16" 14 3
Gand J :
Length of
AX|AI-' Style Core** Biometer tWatts
TERM'N Al RW-55 1-3/8" 1/8" 5
RW-56 2" 5/8" 0

TYPE

Characteristics
Gand )

**9.1 ‘2" wire leads
*Watts free air JAN Choravteristic “F” or “G”
Watts free ais JAN Characteristic ‘6"

RHEOSTATS « RESISTORS « TAP SWITCHES



Now...an extremely flexible high-temperature tubing. ..

IRVINGTON Silicone Rubber-Coated Fiberglas*

If you need a flexible insulating tubing that meets Class “H” specifi-
cations—and particularly if you need it now—look into this new
Irvington product!

With the introduction of Silicone Rubber-Coated Fiberglas Tubing,
Irvington offers to the electrical industry a product that, like the resin-
coated type, meets all NEMA Class “H” requirements. In addition,
this new tubing has the advantage of extreme flexibility. Its white
color is a plus wherever appearance is a factor.

AND . .. Irvington Silicone Rubber-Coated F iberglas Tubing is avail-
able for immediate delivery!

Get the full story—just mail the coupon for technical data sheet.

*T.M. Reg. U. §. Pat. Off. by Owens-Corning Fiberglas Corp.

....................0‘0’“"“"‘.‘."’“""

Irvington Varnish & Insulator Co. El-11/52
Send this convenient covpon now 11 Argyle Terrace, Irvington 11, N. J.
]
Gentlemen:
Please send me technical data sheet on Irvington
Silicone Rubber-Coated Fiberglas Insulating Tubing.

Name Title
VARNISH & INSULATOR COMPANY Company.............
Irvington 11, New Jersey LT
Plants: Irvington, N, J.; Monrovia, Calif.; Hamilton, Ontario, Canada City Zone State..
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AMPEX MODEL 590’/SIMPLIFIES TELEMETERING

Entire output of FM-FM
receivers is recorded on tape
without detectable error or
loss of data.

AMPEX magnetic tape permanently records data
in electrical form. Data reduction can then be car-
ried out any time, any place and in any way. This
eliminates the need for complex filter and discrimi-
nation systems at each ground station. This fre-
quently lowers ground station cost and complexity
to one-third that of alternative installations. Use of
fewer mechanical and electronic components also
decreases the chance of losing any critical data.

The AMPEX Model 500 was developed to achieve
the extremely steady tape motion and high fre-
quency response required in FM-FM telemetering.
This performance also serves other data recording
fields that have similarly high demands. The Model
500 has a frequency response up to 100 kc. to si-
multaneously record all RDB telemetering bands.
Its extremely low tape flutter and wow account
® Records frequencies up to 100 kc. (including all for an overall playback error less than 0.7 %, (using
RDB bands) subcarrier frequencies deviated =712 %).

® Records the output of one to four receivers

Features of the AMPEX Model 500

Write for further information to Department E
® Overall playback error less than 0.7% on final data

® Less than 0.1% peak-to-peak flutter and wow
® Ruggedly constructed to meet military requirements
® 16 minutes recording time at 60-inch tape speed

MAGNETIC RECORDERS

AMPEX ELECTRIC CORPORATION 934 CHARTER STREET*REDWOOD CITY, CALIFORNIA
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ELECTRONIC TEST INSTRUMENTS

New broad band Adaptors and Detector Mounts
offer high accuracy, easy operation, low cost

Model 485 Detector Mounts and 281A Adaptors typify
the new -hp- line of precision waveguide test instruments.
Each has the simplest possible construction consistent with
its basic function. Fach covers the complete frequency range
of its waveguide size and is wholly integrated with other
equipment for the same band. Novel circuitry plus simple
mechanical design insure highest accuracy and stability, pro-
vide utmost operating ease and permit quantity production
at low cost.

-hp- 485 Detector Mounts

These mounts offer new convenience in measuring micro-
wave power with a bolometer, or detecting tf energy with
a crystal. A single tuning control adjusts match easily and
quickly. (See Figure 1.) For optimum match, mounts may
be preceded by a slide-screw tuner such as -hp- 870A.
Detected output appears at a BNC jack, and may be meas-
ured with an -hp- 430B Microwave Power Meter or an -hp-
415A Standing Wave Indicator.

-hp- 485B Mounts are tunable and available in wave-
guide sizes 2" x 17, 138" x 34", 1%4" x 58", and 1" x }%". Maxi-
mum VSWR when used with a Sperry 821 barretter is 1.25.
These mounts also accommodate 1N21 and 1N23 crystals.

-bp- $485A Mount is for use with 3" x 122" waveguide,
and employs only a Sperry 821 barretter. It requires no
tuning, and maximum VSWR is 1.25 at any point in the
frequency band.

-hp- 281A Adaptors

These adaptors provide a convenient means of rransmission
between waveguide and coaxtal systems. Power may be fed
in either direction, and each unit covers the full frequency
range of its waveguide size with VSWR less than 1.25.
(See Figure 2.) Coaxial connections are made to a standard
Type N plug, and waveguide connections to a plain AN
flange. -hp- 281A Adaptors are offered in all waveguide
sizes covering the frequency range from 2.6 to 12.4 kmc.

I’ — 45 s ~r- s 1458 —————{

160 TURED 1 I
| RN P S
L - | 1 -
| |
v \ '
[ o
\ \ VA nd

A

e ¢ '
Figure 1. Typical VSWR vs. Frequency, -hp- 485A,
when used with barretter,

8 9 [ " [H]
FREQUENCY, KMC

Figure 2. Typical VSWR vs. Frequency, -hp- X231A,

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

HEWLETT-PACKARD COMPANY

2478A PAGE MILL ROAD « PALO ALTO, CALIFORNIA

@ Instruments for Complete Coverage

ELECTRONICS — November, 1952
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BUFFALO
Oct. 29, through Oct. 31.

MINNEAPOLIS
Sept. 29, through Oct. 1.

Nov. 11, thrd

“BRINGING the mauntain to Mohamet might best
describe Dow Corning Corp.’s traveting exhibit . . .
Free standing panels . . . separate the exhibit into
nine bays, each emphasizing a prop=rty of silicones
and showing where that property Brings B benefit
to an actual end product or operating unit . . ."

INDUSTRIAL MARKETING (June 1952)

QOct. 7, through Ogt. 10.

NEWARK
Nov. 4, through Nov. 7.

CINCINNATI
Oct. 21, through Oct. 23,

WINSTON-SALEM
Dec. 9, through Dec. 11.

*'NEXT TO THE GREATEST SHOW.ON EARTH ...
We could go on . . . teciting the fantastic properties
of Silicones, but just as breathtaking as the
materials were the display technigues used to
demonstrate them . . ."”
CIRCUIT RIDER (Vol. 6, No,-2, published by
Electrical Construction and Maintenance)

es, .

DOW CORNING
S||.|CONES s o o aaire no longer a mystery or a

“future possibility’’ to the 17,000 executives

. Heat Stability Plus: Visitors .=. . se¢, 2mong and engineers, representing more than 4600
o‘n_ler demunstrations,‘how SiIastic(Do_w Corning's plants, who have already seen the

silicone rubber) remains soft and fiexible at tem- . . . *

peratures far abgve the limits of organic rubber ... Dow Corning Silicone Exposition.

CHEMICAL WEEK {Jan. 26, 1952)

They learned that silicones are fluids and resins

that keep clothes and shoes and brick walls

ST. LOUIS

dry in the rain. They're fluids that
Sept. 23, through Sept. 26.

polish without rubbing.

They're rubber that won't melt on hot aircraft
engine cylinders or freeze on switches that

operate bomb bay doors at 100° below zero.

*In Boston « Chicago » Cleveland » Dayton They're electrical insulating resins and varnishes

Detroit =+ fort Worth «  Houston
Indianapolis = Los Angeles » New York
Philadelphia + Pittsburgh  Seattie
Washington, D.C. * or Wichita.

that double the power of electric motors, or

multiply by 10 the life of electric machines.

DON’T MISS IT “IF YOU HAVEN'T already seen i, don’t miss it They're paints that protect metal at 1000°F.
Whan i (amesatopee 6 They’re foam killers and release agents.
MAIL THIS COUPON TODAY POWER ENGINEERING (May 1952) . K
Jerk They're a whole family of new engineering
Dow Corning Corporotion, Dept. BE-23 materials that can help you to improve

Midland, Michigon

Kindly include me omong your guests at the
private showing of the Dow Corning Silicone

your product or to cut production costs.

Exposition in Atlanta
O St. Louis (] Buffala Chicago
[l Minneapolis [} Newark Cleveland

[ Milwoukee [ New Haven

{ERLincinpdii CljBdtipore DOW CORNING SILICONES CORPORATION

[J Winston-Salem

A Dallas MIDLAND, MICHIGAN
ADDRESS. | Los Angeles
Gy % = - =i S GNENESTATERE S New York  CANADA: Fiberglas Canada Ltd, 1200 Bay St., Toronto, Ontario

Washington D. C. ENGLAND: Midland Silicones Ltd., 49 Park Lane, London, W.1
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ONE-PIECE LUGGED
CONDENSER SEAL #1535

@ Because there has been a consistent
demand for a one-piece lugged condenser
seal, Hermetic has developed a complete
line of these important components, rang-
ing from .152 diameter to .962 diameter.
The seal provides a one-piece lugged tub-
ing for positive external connections that
allows minimum center to center assembly
on smaller sizes. Handling and vibration
will not affect the security of attachment
of lug to tubing. The lug cannot come loose
as in the case of a two-piece assembly.
Lugged tubing is also available on indi-
vidual feed-throughs and multi-headers.

This is another example of how Hermetic
spares no pains to produce the most effi-
cient, most foolproof headers in the elec-
tronics field. It is ‘also another reason why
Hermetic leadership, based on its many
outstanding achievements and services,
is widely recognized from coast to coast.

For the answer to your problems, contact
Hermetic, the one and only dependable
source of supply, and be sure that your

requirements will be given top engineer-
ing assistance.

Write for your FREE copy of Hermetic’s colorful,
informative, new, 32-page brochure, the: niost
complete presentation ever offered en hermetic
seals.

Hermetic Sédl Products Co.

v

L

FIRST AND FOREMOST IN MINIATURIZATION

ELECTRONICS — November, 1952




COPPER NAILS
and TACKS

-,

BRASS and BRONZE
BOLTS and NUTS

0

&

BRASS and BRONZE CAP,
MACHINE and LAG SCREWS

PPYOL PR -5 3, o =
i AN e Gl AR T R = 0 e

b A

COPPER
STORM NAILS

BRASS COTTER PINS
BRASS ESCUTCHEON PINS

BRASS and COPPER RIVETS. BURS

BRASS, BRONZE and
COPPER WASHERS

SOLDERING COPPERS

e,
v,
LTI
EITTINIOTS
eearer,
SISO
aels

INDUSTRIAL WIRE CLOTH and
BRASS STRAINER CLOTH

INDUSTRIAL and
AUTOMOTIVE FITTINGS

PERFORATED METAL IN
BRASS, BRONZE and COPPER

BEARING BRONZE BARS

38

.
(/ALL US FOR ANYTHING from Bearing Bronze Bars to
Brass or Bronze Bolts . . . or any other brass or copper

item for maintenance, repair, operating or production.

Twenty-three Chase warehouses are located in major

industrial centers from coast to coast. Phone the one

nearest you. We can usually fill your orders from stock.

Chase ,ﬁ BRASS & COPPER

WATERBURY 20, CONNECTICUT @ SUBSIDIARY OF KENNECOTT COPPER CORPORATION

« The Nation’s Headquarters for Brass & Copper

Albanyt Chicaga

Atlanta Cincinnati
Baltimore  Cleveland
Baston Dailas

Kansas City. Mo.  Newark

tos Angeles New Orieans

Milwaukee New York

Mi i Philadelphi St. Louis

Pittshurgh
Providence
Rochestert

San Francisco
Seattle

Waterbury

{ tsales oftice only)
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NEW PLANT CAPACITY at
SORENSEN

MEANS FASTER DELIVERY OF HIGHLY SOUGHT AFTER

AC LINE REGULATORS
NOBATRONS

: o (regulated low-voltage,
high current DC sources)

SORENSEN NOBATRON-RANGERS

(regulated wide-range
variable DC sources

o B-NOBATRONS

(regulated high-voltage,
low current DC sources)

We have been gratified by the electronics
industry’s acceptance of Sorensen & Co. as power regulation
specialists. This acceptance has taken form as a heavy demand
for our regulators that has frequently necessitated extensive
delays in filling orders, a situation disliked by us as much as
by our customers.

Long-range plans for increasing produc-
tion were put into effect. They involved a series of increases
— in plant area, personnel, product and process engineering
departments, special tooling. The result — now — a drastic
decrease in waiting time for standard catalog items.

Development engineering hasn’t been
neglected either. Within the next year new germanium tubeless
power supplies, frequency changers, precision battery chargers
will be introduced.

To summarize — better deliveries, lots
of new stuff on the fire. A postcard brings you full information,
puts you on our mailing list for advance data on new products.

For Complete Information Write
SORENSEN & COMPANY, INC.
375 Fairfield Avenue Stamford 1, Conn.




NO OTHER

OWENS-CORNING

FIBERGLAS

Tm REG U.5 PAT OFF
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IF YOU MAKE OR USE

ELECTRICAL EQUIPMENT

IT WILL PAY YOU TO SPECIFY

HBERGLAS%msuIating materials

Many electrical insulating materials used in apparatus, Fiberglas tapes, varnished cloths, sleeving and tubing,
wire or cable soon break down under the ravages of oils cords, wire and cable insulations, and laminates, as used
and acids. This means costly down-time for repairs or in electrical apparatus resist rot and corrosion from oils
complete replacement. and acids . . . deliver top service at higher operating
That’s why today, more and more makers and users temperatures.

of clectrical equipment are specifying insulating mate- So, if you're a maker or user of electrical equipment,
rials made with Fiberglas yarns. Because they arc made remember to specify Fiberglas,

of glass in fibrous form, Fiberglas yarns resist deteriora- Owens-Corning FiberglasCorporation, Electrical Sales
tion from oils and acids better than organic yarns. Division, Dept. 860, 16 East 56ih St., New York 22, N.Y,

FIBERGLAS YARNS ALSO GIVE YOU THESE COST-SAVING ADVANTAGES

[ MOISTURE / HEAT
2 RESISTANCE . RESISTANCE
Wire, cable, Fiberglas
; and apparatus insulating
resist moisture materials i

better, if resist

they’re made "; PP break-down
with } §i57 rm under

Fiberglas heat.
materials.
Jor:
B ;
EXCELLENT
SPACE HIGH
FACTOR - TlT:NSlLE
Tough, STRENGTH
small-diameter Even in small
diameters,

Fiberglas yarns
permit design of
smaller, lighter

high temperature
electrical than other

equipment. ] insulating textiles.

B ikl . i

Fiberglas yarns
have higher
tensile strength

GOOD GUIDE T0 A GOOD BUY!

*Fiberglas is the trade-mark (Reg. U. S. Pat.
Off.) of Owens-Corning Fiberglas Corporation.

ELECTRONICS — November, 1952
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Because

—a wider choice of instruments offers you . . . greater latitude in product design
. .. the answer to more precise control of a process . . . an opportunity to boost the
efficiency of plant facilities.

the proper instrument

Whether you want to measure amperes, volts, watts, vars, frequency, power factor
or synchronism—you can always get the right instrument when you specify Westing-
house. It’s the most complete line of electrical measuring instruments in the industry!
The line also includes many types to measure position, time, temperature and speed.

properly engineered

For any instrument application, you want sustained accuracy . . . easy readability.
Westinghouse designs are the result of over 60 years of instrument engineering
aimed at giving you the ultimate in these essentials of fine instrumentation. The
performance of all Westinghouse Instruments meets ASA Standards.

properly applied

You save engineering time and expense . . . gain more effective use of instruments
when you have manufacturer’s assistance in their application. A team of highly
trained Instrument Application Engineers is available to work with you in apply-
ing all Westinghouse Instruments.

registers an advantage for you!

The experience of a large eastern manufacturer provides an example. By applying
standard Westinghouse GY-40 Recording Wattmeters to predetermine load on
mixers, they obtained a 15 percent saving in mixing cycle time! A typical pay-oft
when the proper instrument, properly engineered is properly applied! Next time,
specify Westinghouse! J-40418

you can 8e SURE...F its

VVestinghouse'

The extensive coverage of Westinghouse
voltage measuring instruments is further
emphasized by the fact that there are 36
different instruments just to measure d-c
millivolts,

For complete information about all West-
inghouse Instruments, wire for Booklet
B-4696. Address: Westinghouse Electric
Corporation, P. O. Box 868, Pittsburgh
30, Pennsylvania.



seants

The Type H-12

ouTPut
ATTENUSTOR

Gold Plating of the oscillator cavily and tuning
plunger assures smooth action and reliable performance
over long periods. Generous use of silicone-treated
ceramic insvlation, including resistor and capacitor
terminal boards, and the use of sealed capatitors,
transformers, and chokes, insures operation under con-
“ditions of high humidity for long periods.

UHF SIGNAL GENERATOR

This compact, self-contained unit, weigh-
ing only 43 lbs., provides an accurate
source of CW or pulse amplitude-modu-
lated RF. A well-established design, the
Type 12 has been in production since 1948.
The power level is 0 to —120 dbm, con-
tinuously adjustable By a directly cali-
brated control accurate to =2 dbm. The
frequency range is controlled by a single
diad directly calibrated to *1%. Pulse

modulation is provided by a self-contained

pulse generator with controls for width,
delay, and rate; or by synchronization
with an external sine wave or pulse gen-
eraror; or by direct amplification of ex-
ternally supplied pulses.

900-2100 Megacycles

Built to Navy specifications for research
and production testing, the Type H-12
Signal Generator is equal to military
TS-419/U. It is in production and avail-
able for delivery.

Price: $1,950 net, f.o.b. Boonton, N. J.
Type H-14 Signal Generator

(108 to 132 megacycles) for testing OMNI
receivers on bench or ramp. Checks on:
24 OMNI courses, left-center-right on
90/150 cps localizer, left-center-right on
phase locallzer, Omni course sensmvnty,
operation of TO-FROM meter, operation
of flag alarms.
Price: $942.00 net, f.o.b, Boonton, N. J

WRITE TODAY for descriptive litera-

fure on A.R.C, Signal Generators or air-
borne LF and YHF communication and
.rc ra a 'o navigation equipments, CAA Type Cer-

CORPORATION - BOONTON, N. 3.

tificated for transport or private use.

Dept. 1 Dependable Electronic Equipment Since 1928
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FERROX
cores are

E When your drawings call for Ferroxcube 3C cores for yoLr - ‘
APPLICATIONS: TV c_!e_fl}écfion yokés and horizontal output transformers,
> you can forget about procurement problems. These fer- .
" rite cores are nickel-free . . .. and delivery will be made j
- exaclly as scheduled by you!
r Imzroved temperature stability, high saturation flux

density, and high permeability are among the other
ddvunfuges of Ferroxcube 3C. -

Complete technical data is yours for the csking in
En,ginﬁegring Bulletin FC-5101A, available on letterhead
FERUEs s, Sapra R = RN L S T e T T St e S

ATERI AL

FERROXCUBE CORPORA'TION OF AMERICA

A Joint Affiliate of Philips Industries and Sprague Electric Co., Managed by Sprague
SAUGERTIES NEW YORK
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Ready to serve expanding tv industry—
G-E components for transmitter builders

Recent lifting of the freeze on new television stations
has created many design and production problems for
transmitter manufacturers. General Electric is ready
to help designers solve one of these problems by pro-
viding a dependable supply of reliable, long-life elec-
trical components.

To avoid costly delays, G.E. will plan output of its
ample manufacturing facilities to match your pro-
duction schedules. And recent design improvements
and important new products resulting from continuing

G-E research and development activities will add to
the performance of your equipment.

If you are engaged in supplying the huge demand
for new tv station equipment, you'll find it worthwhile
time-wise, cost-wise, and quality-wise to investigate
the full line of applicable General Electric products.
Your G-E Apparatus Sales Engineer has the story.
Get in touch with him today, or write, giving full
details and quantities involved, to General Electric
Co., Sect. 667-22, Schenectady 5, N. Y.

GENERAL &3 ELECTRIC
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New drawn-oval capacitors
are 10 to 209 lower priced

Here’s a new line of General Electric capacitors for electronic
applications, housed in drawn-oval containers, that features
size reductions up to 30 per cent and cost reduction up to 20
percent! These fixed paper-dielectric capacitors also weigh
less and are mechanically stronger than conventional types
because of the drawn-steel container’s single seam, hermetically
sealed by double rolling. What’s more, shipments are shorter.
Designed to replace case styles CP70 and CP53, the new units
are available in ratings from 2.0 muf to 10.0 muf, 600 to 1500
volts d-c and 330 to 660 volts a-c. See Bulletin GEA-5777.

New G-E reactor makes d-¢
voltage measurement safer
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G.E.’s new d-c voltage measuring reactor
minimizes hazard to personnel and equip-
ment by isolating the instrument circuit
from the d-c power source when making
d-c¢ voltage measurements. Since special
safety precautions are not necessary,
instrumentation costs are reduced. Avail-
able in six models for measurements up
to 1200 volts. For complete application
information, check Bulletin GEC-898.

s 2

New analog field plotter
simplifies field studies

Electronics equipment engineers will find
the General Electric analog field plotter
a valuable aid in design work. Compris-
ing plotting board and associated elec-
tric equipment, it speeds solution to
problems such as electrode shapes in
electronic tube design, field patterns in
wave guides and electron lenses. Ac-
companying 50-page manual explains
operation. See Bulletin GEC-851.

Voltage stabilizers Glass bushings

*Reg. Trade-mark of General Electric Co.

EQUIPMENT FOR

TIMELY HIGHLIGHTS
ON G-E COMPONENTS

New G-E program boosts
electronics in industry

‘“Progressive Mechanization,”” a new
G-E More Power to America program,
has just been launched. Consisting of a
color movie and an authoritative
manual, its aim is to help step up in-
dustry’s mechanization. One expected
result is an expansion of the market for
electronic controls. For details on this
program whichmay mean added business
for you, check Bulletin GEA-5789.

General Electric Company, Section C667-22

Schenectady 5, New York

MANUFACTURERS | s
Components Fractional-hp motors Development
p
Meters, Instruments Rectifiers and Production
Dynamotors Timers Equipment I
el el oy v |
Transforme‘rs Resistance-welding
Pulse-forming net- ~ Generators control
works Selsyns n I
N Current-limited high-
Delay lines Relays ial Name .
Reactors Amplidynes potential tester I """""""
Thyrite * Amplistats Insulation testers
Motor-generator sets  Terminal boards Vacuum-tube volt- I Company
Inductrols Push buttons meter -
Resistors Photovoltaic cells

Photoelectric recordersl

Demagnetizers City............
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Please send me the following bulletins:

4/for reference only
X for planning an immediate project

|

I

|

[1GEA-5777 Drawn-Oval Capacitors I

[1GEA-5789 Progressive Mechanization I
[1GEC-851 Analog Field Plotter

[J GEC-898 DC Voltage-Measuring Reactor I

I

I

I

.State.

e

47



PROBLEM:

To get reliable automatic temperature

control at low cost

SOLUTION:

GENERAL PLATE’S fabricated TRUFLEX® thermostat metal

assemblies meet every temperature requirement

Recently a manufacturer was faced with a problem of obtaining a thermostat

metal assembly. To fabricate the assembly himself meant expenditures for ; .
dies and specialized equipment . . . a costly proposition.

The problem was presented to General Plate who<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>