


Many people realize and take advantage of the fact that ‘‘the tough ones

go to UTC.”” Many of these ‘‘tough ones,’”’ while requiring laboratory preci-

sion, are actually production in quantity. To take care of such special re-

quirements, the UTC Laboratories have a special section which develops

and produces production test equipment of laboratory accuracy. The few illus-

: trations below indicate some of these tests as applied ‘to a group of umts
- used by one of our customers in one production item of equ-pmem-

The component being checked here is a dual soturoble reoctor where the test ond
odjusting conditions necessitate uniformity of the complete slope of the saturation
curve. The precision of this equipment permits measuring five widely separated points
on the saturation curve with saturoting DC controlloble to .5% and inductance to .5%.,

Servomechanisms and similar apparatus depend, to a consideroble degree, on phase
angle operation. The transformer adjusted in this operation requires an accuracy
of .05 degrees phase angle calibration under the resonant condition of application.
With wide change in voltage and temperature range from ~40 to +85 degrees C.,
the phase angle deviatian cannot exceed .2 degree. To effect this type of stability,
specific temperature cycling and oging methods have been developed so that
permanent stability is effected.

This test position involves two practical problems in a precision inductor. The wunit
shown is adjusted to an inductance accuracy of .3%, with precise (high) Q limits.
It is then oriented in its case, using a test setup which simulates the actual finol
equipment so that minimum inductive coupling will result when installed in the

final equipment,

The hermetic sealing of transformers involves considerable precision in manufac-
turing processes and materials. To assure consistent performance, continuous som-
pling of production is run through fully automatic temperature and humidity cycling
apparatus. It is this type of continuol production check thot brings the bulk of

hermetic sealed tronsformers to UTC,

150 VARICK STREETY NEW YORK 13, N. Y
E£XPORYT DIVISION: 13 EAST 40th STREET, NEW YORK 16. N Y CABLES: “ARLAB""
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marion methods

make better hermetic seals for Ruggedized instruments
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PAINTING. . . As the glass windows for Marion Ruggedized Meters slowly revolve on a turntable,
their edges are coated with Hanovia Chemical #130A platinum alloy.

FIRING. . . The glass is then fired at a closely controlled temperature of 1150°. A stainless steel
conveyor belt carries windows through the oven at a rate of three inches per minute.

TEMPERING. . . Windows are semi-tempered by a blast of compressed air, triggered by a photo-
cell. The duration and pressure of the blast are controlled, according to the size of the
glass window.

TINNING . . . Windows are then tinned, using a conventional solder pot. #63/37 tin lead solder is
used, with 1% ammonium chloride in glycerin as a flux. Glass enters the tinning operation at
approximately the same temperature as the solder pot, which is closely controlled at 500°.

WASHING ., . . After tinning, the glass is allowed to cool. Windows are then racked in a modified
dishwasher and washed thoroughly in order to neutralize and remove flux and to provide
optically clear surfaces.

OTHER MARION METHODS. Current demands on industry by the mobilization program accentuate
the importance of efficient production methods. Marion’s method of metalizing and tinning
glass has helped us to get better seals, to lower our costs and to increase production.

This is only one of a number of methods which Marion is presenting in the hope that
some of them will help you as they have helped us. We will be pleased to furnish you
with more detailed information if desired.

MARION ELECTRICAL INSTRUMENT CO., 401 CANAL ST., MANCHESTER, N. H.

4 .
marion __mmeliexrs

MANUFACTURERS OF MARION r%fra&jmﬂ PANEL METERS
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Year Previous Latest Year Previous Latest
Ago Month Month Ago Month Month
RECEIVER TV AUDIENCE
PRODUCTION (Source: NBC Research Dept.) Feb ‘51 Jan '52 Feb '52
(Source: RTMA) Jan '51 Dec '51 Jan ‘52 Sets in Use—total. .. .. 11,142,500 15,777,000 16,129,300
Television sets ....... 645,716 467,108-r 404,933-p Sets in Use—New York. 9,442,400 14,931,100 15,262,600
Home Radio sets ...... 750,289 567,929-r 368,875-p Sets in Use—Los Angeles 2,145,000 2,800,000 2,840,000
Portable sets ........ 75,294 78,056-F 68,433-p Sets in Use—Chicago. .. 835,000 1,090,000 1,100,000
Auto sets ........... 346,799 222,115-r  195,147-p Sets in Use—netw’k conn. 840,000 1,090,000 1,093,000
RECEIVER SALES COMMUNICATION AUTHORIZATIONS
(Source: Licensee figures) Dec ‘50 Nov ‘51 Dec ‘51 (Source: FCC) Jan ‘51 Dec ‘51 Jan '52
Television sets, units. . . 696,914 559,923 384,112 Aeronautical ......... 29,496 30,370 31,076
Electric radio sets, units 796,232 519,888 498,140 Marine ............. 28,402 33,914 34,310
Battery sets, units..... 98,785 69,599 92,533 Police, fire, etc........ 8,512 10,161 10,292
Auto sets, units....... 417,250 238,275 212,417 Industrial ........... 8,013 11,449 11,859
Television sets, value...$136,179,031  $95,055,472  $62,450,714 Land Transportation ... 4,103 4,653 4,700
Electric radio sets, value $19,722,466  $11,287,914 $9,830,047 Amateur ............ 90,964 100,922 103,570
Battery sets, value....  $1,819,895 $1,320,649 $1,711,553 Citizens Radio ........ 422 749 792
Auto sets, value....... $10,984,002 $7,340,214 $6,191,627 Disaster ............ 0 26 26
Experimental ........ 475 452 425
Common carrier ...... 832 835 877
RECEIVING TUBE SALES
(Source: RTMA) Dec ‘50 Nov ‘51 Dec ‘51
Receiv. tubes, total units 38,723,601 32,710,369 28,000,471 EMPLOYMENT AND PAYR9LLS s ,
Receiving tubes, new sets 30,278,479 20,405,712 16,176,537 (Source: Bur. Labor Statistics) Dec ‘50 Nov ‘51 Dec ‘51
Rec. tubes, replacement. 7,122,502 8,539,275 7,117,041 Prod. workers, electronic 278,300 266,500-r 270,200-p
Receiving tubes gov't... 165,142 1,371,886 1,699,914 Prod. wkrs., radio, etc.. . 190,300 166,700-r 169,400-p
Receiving tubes, export. 1,157,478 2,393,496 3,006,979 Av. wkly. earnings, elect. $59.76 $64.72-r $64.83-p
Picture tubes, to mfrs,. . 686,815 460,566 371,751 Av. wkly. earnings, radio $56.96 $61.25-r $60.88-p
Av. weekly hours, elect.. 41.5 42.0 -r 42.4-p
BROADCAST STAT'ONS Av. weekly hours, radio. 41.1 41.5 41.7-p
(Source: FCC) Feb 51 Jan 52 Feb ‘52
TV Stations on Air. ... 107 108 108 STOCK PRICE AVERAGES
TV Stns CPs—not on air 2 0 0 (Source: Standard and Poor's)  Feb ‘51 Jan ‘52 Feb '52
TV Stns—Applications. . 385 488 506 Radio—TV & Electronics 223.7 270.9 276.2
AM Stations on Air. ... 2,237 2,331 2,336 Radio Broadcasters ... 202.4 261.4 268.8
AM Stns CPs—not on air 116 75 74 terly Fi
AM Stns—Applications . 273 311 313 a Quarterly Figures ———
Year Previous Latest
FM Stations on Air. . .. 665 635 636 INDUSTRIAL Ago Quarter Quarter
FM Stns CPs—not on air 18 13 14 EQU|PMENT ORDERS
_ ications. . 2 , , ,
FM Stns—Applications 1 7 8 (Source: NEMA) 3¢d '50 2nd 51 3rd 51
Dielectric Heating ... .. $300,000 $600,000 $210,000
NETWORK BILLINGS induction Heating ..... $1,100,000 $2,300,000 $1,900,000
(Source: Pub. Info. Bureau) Dec 50 Nov 51 Dec 51
AM/FM—ABC ....... $2,898,508 $3,220,760 $3,300,219
AM/FM—CBS ........ $6,544,490 $5,257,454 $5,278,508 INDUSTRIAL TUBE SALES, , ,
AM/FM—MBS ....... $1,312,393  $1,583,291  $1,697,014 (Source: NEMA) 3rd 50 2nd*51 3rd ‘51
AM/FM—NBC ....... $5,077,740 $4,315,646 $4,343,307 Vacuum (non-receiving). $3,370,000 $7,750,000 $8,420,000
TV—-ABC ............ $1,298,616 $1,911,243 $1,980,145 Gas or vapor......... $1,660,000 $2,700,000 $2,620,000
TV=CBS ............ $2,304,602 $4,605,506 $4,736,368 Phototubes .......... $230,000 $360,000 $275,000
TV—=Dumont ......... Not avail. $847,373 $937,875 Magnetrons and velocity
TV—-NBC ........... $3,274,757 $6,535,907-r $6,592,673 modulation tubes.... $2,050,000 $4,130,000 $3,750.000

p—provisional; r—revised; e—estimated
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Users of R-F Heating Equipment
Face Radiation Checkup

FCC 1947 ruling bares teeth
June 30. Welding deadline
postponed

AFTER June 30, 1952, all radio-fre-
quency heating devices used by in-
dustry are required to have certifi-
cates showing compliance with
minimum radiation rules laid down
in 1947 by the Federal Communica-
tions Commission. Users of such
units are frantically working in two
directions, (1) to meet the deadline
and, (2) to convince the FCC that
the deadline should be extended.

Written statements by qualified
engineers that radiation of r-f
energy at a distance of one mile
from the installation is within
prescribed limits are required, the
object being to reduce interference
with television and other communi-
cations services.

» Apparatus Affected—dielectric-
heating apparatus is used for such
things as setting the glue in the
manufacture of plywood; induec-
tion-heating apparatus is com-
monly used for hardening metals.
0ld equipment used for both pur-
poses often radiates considerable
energy outside the building in
‘which it is used. Even modern
equipment may radiate under some

conditions of installation and
operation.
R-F welding equipment has

caused interference to aviation com-

unications and instrument land-
ing devices. But, because of its
strategic importance in defense
work, enforcement of radiation
limitation will be withheld until
January 381, 1954,

> Preventive Measures — Reduc-
tion of radiation may require any-
thing from simple shielding and
iltering to complete redesign of

ELECTRONICS — April, 1952

equipment. One large tube manu-
facturing plant reports that $500,-
000 will be spent in curing radia-
tion of equipment used on sealing
machines. In this case much old
equipment is being replaced.

Paul Godley, Jr., consultant in
Upper Montelair, N. J., tells us
that a certification measurement
job (measurement and certificate
only—no preventive work) will
take from three to six engineering
days on the average, at about $100
per day, where several radiating
units are involved.

IRE Breaks All Records

MOSTLY on expense accounts, a
grand total of over 29,000 engi-
neers and executives paid their
dollar apiece ($3 for nonmembers)

to see an all-time-high of 357
different commercial exhibits fill-
ing four floors of New York's
Grand Central Palace to satura-
tion. In addition, uncounted scores
of satellite exhibits and engineer-
hiring setups in hotel suites
further broadened the scope of
the four-day mid-March electronic
Mecca.

Nearby hotels were used by
firms unable to get space in the
main show, along with those who
found peace and quiet more con-
ducive to successful selling. To
get people into these satellite ex-
hibits, salesmen scouted the
Palace for hot prospects and lured
them over by mentioning a hot
new item or a cool drink.

» Job Opportunities—Over 125
firms had cards posted on the
fourth floor of the Palace listing
the jobs they had open for elec-
tronic engineers and giving hotel
room numbers for those interested
in interviews. In addition, the
New York City newspapers carried
columns of engineer-wanted ads

Where Electronic Equipment Makers are Located

N408f ————
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Concentration of companies is greatest in the northeast, with the north-central
area in sizeable second place and the west coast coming up fast. Latest count
of manufacturers in the field of electronics is 3,233



INDUSTRY REPORT—Continued

throughout the show days. All
sections of the country were
equally represented, but last year
West-coast ads predominated.

A survey of representative hir-
ing suites revealed that all were
getting promising nibbles, but
hiring was at a much slower tempo
than last year. Inducements to
change jobs were on a more ra-
tional basis, with salary-upping
offers generally under $500 a year.
Many firms were finding that
young engineers could be coaxed
back to their own home territory
with little or no salary inducement
if the boys happened to be home-
sick. Moving expenses were nego-
tiated by most firms, generally on
a share-the-cost basis; only a few,
in the higher-salary brackets, were
able to get the cat and dog moved

free along with the family and
furniture.

» Jammed Sessions—Every one of
the 43 technical sessions and sym-
posia drew a full house. At the
Monday symposium on transistors,
doors had to be locked after some
700 jammed the hall long before
starting time. The overflow crowd
here was so great that the session
was repeated Thursday morning
for 600 more.

An engineer who attended the
full 20 hours of speeches had 23
hours left for exhibits, for an aver-
age of 3.86 minutes per exhibit.
If he skipped all the papers, he
still had only 7.22 minutes per
exhibit during the 43 hours they
were open. But he got no lunch or
dinner while doing it.

Distributors Prepare
For Unfreeze

DISTRIBUTORS across the country
are already moving in on the
potential business in tv equipment
when the momentarily-expected
lifting of the freeze occurs. A typi-
cal example is Graybar Electric,
which late last month announced
the signing of an agreement with
Federal Telecommunication Lab-
oratories, covering national dis-
tribution, by Graybar’s 102 offices,
of Federal’s tv broadcasting equip-
ment.

The agreement is aimed at sup-
plying approximately 2,000 new
stations eventually to be assigned
in the uhf and vhf bands, says
J. W. La Marque, sales manager.

FCC Staff Realignment Gives Walker a New Broom

Reshuffling of assignments and
creation of new bureaus speeds
work of the Commission

EFFECTIVE early in March, the Fed-
eral Communications Commission
took the final step in its ‘self-initi-
ated’ shakeup to streamline opera-
tions. It reassigned men and jobs
as shown in the accompanying box.

Not a part of FCC’s internal
reorganization plan was Wayne
Coy’s sudden resignation to accept
direction of the Time-Life-Fortune
television enterprises. President
Truman quickly elevated vice-chair-
man Paul A. Walker to the top post
and tapped long-time Commission
aspirant Robert T. Bartley for the
empty seat.

Chairman Walker, 71, is serving
out his regular term that expires
June 30, 1953, under an executive
order exempting him from com-
pulsory retirement. His familiarity
with current business is heart-
warming to an industry long chilled
by the television freeze. Delays in
the final tv decision because of the
change in leadership have been
forecast as taking only an addi-
tional couple of weeks.

6

» Walker’s Record—Walker does
not make enemies, either within
the Commission or on the Hill. He
consistently votes with the major-

ity. Believing his own and the
Commission’s decisions should
speak for themselves, he is not in-

(Continued on page 8)

ROBERT T.BARTLEY

Federal Communications Commission
PAUL A. WALKER

Chairman (Dem.)

ROSEL H. HYDE

(Dem.) Vice-Chairman (Rep.) (Rep.)
FRIEDA B.HENNOCK ROBERT F. JONES EDWARD M. WEBSTER
(Dem.) {Rep.} (Ind.}

OFFICE OF ADMINISTRATION, W. K. Holl, Executive Officer
OFFICE OF INFORMATION, George O. Gillingham, Director

OFFICE OF CHIEF ENGINEER, Edward W. Allen, Jr., Chief Engineer
OFFICE OF GENERAL COUNSEL, Benedict P. Cottone, General Counsel
COMMON CARRIER BUREAU, Jack Werner, Chief

BROADCAST BUREAU, Curtis B. Plummer, Chief

OFFICE OF OPINIONS AND REVIEW, Sylvia D. Kessler, Chief
OFFICE OF HEARING EXAMINERS, Vacancy

OFFICE OF CHIEF ACCOUNTANT, William J.Norfleet, Chief Accountant
OFFICE OF SECRETARY, Thomas J. Slowie, Secretary

SAFETY AND SPECIAL RADIO SERVICES, Edwin L. White, Chief

FIELD ENGINEERING AND MONITORING, George S. Turner, Chief

GEORGE E. STERLING
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Sylvania Electrie Erecting New Headquarters
For Its Electronics Division

Plant under construction at Woburn, Mass.,
17 miles north of Boston. To make microwave
components and semi-conductor devices.

To satisfy the growing need for electronic prod-
ucts, Sylvania will soon open a modern new plant
at Woburn, Mass.

This building of advanced design will provide
an additional 100,000 square feet of air condi-

SYLVANIA ELECTRIC

WOBURN, MASSACHUSETTS

tioned laboratory and production facilities for the
manufacture of electronic equipment and com-
ponents. When completely equipped, it will rep-
resent an investment of four million dollars. The
new plant will serve as headquarters for all present
Sylvania electronic production facilities in the
Boston area.

With these greatly expanded plant facilities,
Sylvania is assuring you of the newest and best
electronic components for radar, television, com-
munications and industry.

* SYIVANIA »

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

LLECTRONIC DEVICES; RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC TEST EQUIPMENT: FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS

_ Special Purpose Tubes Microwave Radar Components Semi-conductor Devices

ELECTRONICS — April, 1952
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FCC Chairman Walker

clined to explain or apologize. As
a devout and active churchman,
he has sometimes urged religious
and educational groups to make
more use of tv and radio. He gets
jobs done and keeps discussions
short and to the point. His partic-
ular interest has been telephone
and telegraph regulation.

» Bartley’s Record—Director of
FCC’s Telegraph Division from
1934 to 1937, Bob Bartley, 43, en-

New Commissioner Bartley

tered private industry and rose to
vice-president of New England’s
Yankee Network.

He joined the NAB back in
1943 as director of war activities.
Since 1948, he has been adminis-
trative assistant to his uncle,
House Speaker Sam Rayburn. Be-
sides his impeccable political con-
nections, Bartley made a good
personal impression upon the
Senate, which confirmed his term
to July 1, 1958.

Bell System Circuits
Will Cost $60 Million

Additional television, tele-
phone and telegraph facilities
authorized by FCC

MICROWAVE radio-relay construction
costing an estimated $32.5 million
in 1952 will provide brand-new
Bell System circuits between
Albany and Buffalo, N. Y., Wash-
ington, D. C. and Atlanta, Kansas
City and Dallas, and Los Angeles
and San Diego.

Balance of the $60 million ex-
penditure planned by Bell this
year will go into coaxial cables
and terminal equipment. Coax
will be laid between Orlando and
Tampa, Knoxville and Chatta-
nooga, Memphis and Little Rock.
New television circuits will extend
service to Miami, New Orleans,
Dallas, Fort Worth and Houston
and to Oklahoma City.

Facilities for the circuits total-
ing more than 8 million channel
miles are included.

S. A. Television Market Expanding

Government control may
be handicap to receiver
exports from U. S.

DESPITE OPTIMISM expressed in the
United States, tv will not fully cap-
ture the South American market
for at least another four years. This
is the opinion of Ernest Marx,
General Manager, Sales Division,
DuMont, who has just returned
from a tour.

In a verbal recap of his trip,
Marx pointed out to an ELECTRONICS
reporter that of six countries hav-
ing or contemplating tv, four face
some sort of government control.

> Stations Operating—Sao Paulo,
Brazil, leads the South American
tv race, with two stations already
operating and three contemplated.
Brazil’s government is considering
establishment of licensed plants
where native industry would

assemble receivers under super-

vision of United States tech-
nicians.
Argentina faces a political

stumbling block in tv. The Peron-
ist government will not allow re-
ceivers to be imported. Interested
manufacturers must obtain a
‘Peron Permit’ to establish an
assembly plant. At the present
time, permits are very scarce.

Two other countries in S. A. face
either full or partial government
control. The governments a% Lima,
Peru, and Bogota, Colombia, feel
that the present low standard-of-
living may make it feasible for
them to provide, by loan or out-
right gift, receivers for people
who cannot afford them.

» What About UHF?—“There is
no use for uhf in South America
now or any time,” Marx said, “due
to the great distance between
cities.” From Sao Paulo to Rio

\ CARACAS
2L K

el 1. sa0pavio

..\ R
(ixsuncuorb_‘ _J; JANEIRO
4

PORTO ALEGR
VALPARAISO e
SANTIAGO
MONTEVIDEO

Twelve cities in South America have,
or plan soon to have television. Eight
are located along the coast. Distance
between Sao Paulo and Rio is 250
miles

de Janeiro, Brazil, the distance is
9250 miles, (approximately the
same as from New York to Wash-
ington) which is the shortest dis-
tance between any two large cities

(Continued on page 10)
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MEET JAN-R=26A!

Designed to withstand the rigid
Characteristic G humidity tests of the most
stringent specification of them all—JAN-R-26A—
Sprague’s new Blue Jacket Wire-Wound Resistors
give trouble-free service in military electronic
and electrical equipment exposed to extremely
damp climates !

These outstanding new members of the
Sprague resistor family are now available in tab
terminal styles RW29 through RW39 in wattage
ratings up to 166 watts.

You'll find the complete Blue Jacket Story
with performance specifications in Engineering
Bulletin 110, just off the press. Get your
copy without delay.

YOU’LL KNOW THESE REMARKABLE RESISTORS BY
THEIR VITREOUS ENAMEL BRIGHT BLUE JACKETS

PIONEERS IN ELECTRIC
AND ELECTRONIC DEVELOPMENT

¥ Trademark

SPRAGUE ELECTRIC COMPANY « NORTH ADAMS, MASSACHUSETTS
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in all South America.

Pointing out the distance from
one end of the continent to the
other is 11,954 miles, Marx said
there obviously would be no con-
gestion of stations.

» Standards Being Used — The
table at right shows the standards

now in use or being contemplated
by new stations:

Standard

Lines Fields
Sao Paulo, Brazil 525 60
Montevideo, Uruguay 525 60
Buenos Aires, Argentina 625 50
Rio de Janeiro, Brazil 625 50
Santiago, Chile 625 50

Everyman’s Radio Now

Works Two Ways

Citizens Band has over 700
authorizations and a new con-
trol frequency

BLUEPRINTED by FCC for non-
technical mass use of two-way radio
communication, the Citizens Radio
Service was launched in 1947
(ELECTRONICS, p 81, Nov. 1947).

The proposal envisioned simple
licensing of commercial ‘type-ap-
proved’ transmitter-receivers that
would allow the man in the street to
talk from here to there. Although
several designs were approved for
radiophone use, manufacturers
never produced equipment.

» Growing Business — Authoriza-
tions until recently in the hands of
just a piddling few experimenters
have now grown to a startling 700-
odd. Who is using Citizen Radio,
and how? No detailed breakdown
is available from FCC because a
statement of use is not required
when the station license is obtained.
It is known, however, that the band
is being used in two different ways:

Modified uhf taxi equipment is
beginning to be employed by people
who can’t qualify for other classes
of radiotelephone service. Most of
them are interested in communica-
tion with moving vehicles, like
newspaper, maintenance or laundry
and dry-cleaning trucks. Taxis,
police and commercial ventures
might obtain authorizations, pro-
vided they were willing to take the
chance of severe interference. A
complete station of this type costs
about $600, requires no licensed
operator, but must be installed and
serviced by one. Because it has a
Class A rating it can operate in re-
gions of slightly less interference.
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The other general use is for re-
mote-control devices. Several equip-
ments with Class B approval are in
production. All Class B gear must
operate in the center of the band
where interference may be worst.
They include garage-door openers
and controls for model aircraft or
boats. Suitable transmitters and
receivers for models cost, respec-
tively, about $40 and $30. Trans-
mitters must not be tampered with
but no operator license is required.

» Bright Prospects—FCC has sup-
plied a fillip to the business by
issuing a new ‘Class C’ authoriza-
tion for remote control only. This
assignment allows use of frequen-
cies between 27,230 and 27,280
kilocycles rather than the regular
Citizens band centered at 465,000
kc. Equipment for this lower fre-
quency will be simpler to con-
struct and just as easy to license.

Noble Experiment
Is Noncompetitive

Radio message service will pro-
vide information on split chan-
nels

DAN NOBLE, pioneer of mobile f-m
communications, recently  dis-
patched personal letters to all
operators of Miscellaneous Com-
mon Carrier systems, assuring
them that Motorola (of which he
is v.p.) is no competitor.

Noble recently set up Phoenix
Radio Message Service, in Arizona,
as a means of field testing new
two-way communications equip-
ment used between a telephone-
answering switchboard and mov-
ing subscribers’ cars.

Technical data collected will be
turned over to the Joint Technical
Advisory Committee (JTAC) for
formulating industry recommenda-
tions to FCC on so-called ‘split-
channel’ allocations. Usual chan-
nels require a width of 60 kilo-
cycles. The Phoenix service nar-
rows the channel to 20 kc.

Although tariffs of existing
message services are a matter of
public record on file with the Com-
mission, a clear picture of operat-
ing costs is not always easy to
arrive at. The Phoenix experi-
ment is expected to furnish a typi-
cal set of cost figures, too.

Printed Parts Ease Microwave
Component Bottleneck

A REVOLUTIONARY technique for
producing complicated microwave
components in minutes rather than
months was announced by engi-
neers of Federal Telecommunica-
tion Labs, research associate of
IT&T, at the 1952 IRE National
Convention. The new foil-coated
plastic equivalents of complicated
plumbing units promise to ease the
present bottleneck in production
of electronic equipment for guided
missiles and jet planes.

Two examples are illustrated.
the 5,000-mc magic T weighing 15

pounds and costing around $700
can now be replaced by a two-inch-
long plastic strip costing less than
a dollar and weighing only a few
ounces, and the 5,000-mc flap at-
tenuator can be replaced with a
three-inch plastic strip having
only a simple riveted plastic flap.

» Materials Not Critical—Raw
material for printed microwave
components is sheet polystyrene,
Teflon or a similar dielectric mate-
rial about one-eighth inch thick,

(Continued on page 14)
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Use the smallest capacitors on
widest line available. .. with

EYELET-MOUNTED FEED-THROUGH CERAMIC CAPACITORS are now
available in 2 new wider line — better engineered than ever
before. These are the smallest feed-through capacitors made.
Available in the widest capacitor range on the market. Can

be tin dipped for ease of soldering — and furnished with
general temperature compensating characteristics. Capacities
range from 10 to 3000 mmf. Voltage rating 500 V.D.C.W.
For complete information — write for Bulletin EP-15.




the market...choose from the
Centralab Ceramic Capacitors

YOU will find Centralab Ceramic Capacitors the most per-
manent type yet developed — available in the smallest
sizes on the market today. More, with Centralab you get the
widest choice of voltage and accuracy requirements that you
can get anywhere — at any price.

erally encountered in most clectrical apparatus.

Today, when size is so important, Centralab offers the
smallest capacitors available — about ¥ the size of ordinary
capacitors of mica or paper ccnstruction.

Compare with all others — and note the advantages in

After testing hundreds of different ceramic combinations, - ) ; for Fiol
Centralab developed Ceramic X with non-hygroscopic prop- standardizing on Centralab Ceramic Capacitors—for highest
erties. Moisture absorption is held to .007% or less — this efficiency, smallest size, low power factors, high voltage and

aCCUracy rC(Illerl]lCntS, and true PCrl]1ill]CnCe.

ultimate in reliability under severe humidity makes it ideal
for tropical climates. In addition, capacity tolerances are All Centralab capacitors are made to applicable portions

maintained up to temperatures of 85° C — higher than gen-  of JAN specifications.

TV HI-VO-KAPS are the standard high

BC HI-KAP TUBULAR CERAMIC CAPACITORS
available from 1 mmf, to 10,000 mmf.
Ideal for use in r.f. by-pass and audio-
coupling applications. For details, write
for Bulletin 42-3,

CERAMIC DISC HI-KAP CAPACITORS hold
thickness to a minimum. Make possible
very high capacity in extremély small
size. Used in HF by-pass and coupling.
For details, write for Bulletin 42-4R.

For complete information on Centralab ceramic capacitors
. switches, controls and

printed electronic circuits . . , write for technical bulletias

and other electronic components . .

listed and latest Centralab catalog.

TUBULAR CERAMIC CAPACITORS — type
TCZ show no capacitance change over
wide temperature range. Type TCN spe-
cial ceramic body varies capacitance with
temperature. Write for Bulletin 42-18.

HIGH VOLTAGE CERAMIC CAPACITORS.
Capacitance: 5 to 500 mmf., 5 KV to 40
KV D.C. working. Ideal for portable or
mobile equipment and high voltage, high
frequency gear. Bulletin 42-102.

voltage capacitors for the TV industry.
Capacitance: 500 mmf., 10 KV, 20 KV
and 30 KV D.C. working. Write for
Bulletin 42-10R.

MINIATURE CERAMIC TRIMMERS can be
mounted to chassis or terminal mounted
to coil or terminal board. Available in
various trimming ranges. For details,
write for Bulletin EP-16.

®
A Division of Globe-Union Inc.
914 EAST KEEFE AVENUE . MILWAUKEE
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MAGIC T

A

Relative sizes of

FLAP ATTENUAT
Sl e

old and new components for 5,000-mc microwave receiver.

The magic T is a type of transformer used for mixing two signals together.
The flap attenuator provides a convenient means for varying strength of

microwave signals

with 0.001-inch copper foil ce-
mented to both sides. One side is
left untouched to serve as an elec-
trical reflecting mirror; the other
is etched by printed-circuit tech-
niques to give the required pat-
tern, without costly machine tools.

Offering tremendous savings in
cost, weight, space, production

time and manpower, the new com-
ponents are expected to have far-
reaching effects on the design and
production of military and com-
mercial microwave equipment. In
particular, they open tremendous
market potentialities for low-cost
radio communication systems
operating above 1,000 mc.

Magnetic Amplifiers Vie With Tubes
For Development Dollars

New materials and military
research contracts rapidly ex-
pand ‘tubeless’ branch of in-
dustry

TAKING a large bite out of today’s
defense dollar is a group of com-
panies, some old and some mnew,
specializing in the transformer-
like magnetic amplifier.

In action, the magnetic amplifier
serves as an electrical valve in the
same way that the tube does, but
with the advantages of extreme
reliability, virtual indestructibil-
ity, high available power gains and
high efficiency. The main limita-
tion is speed of response, but this
is not a serious defect in many
applications.
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Two or three years ago, the mag-
netic amplifier was known to few
and understood by even fewer.
Then along came the threat of
another international scientific
foot race. The military handed out
challenging orders for years-ahead
electronic devices for doing fabu-
lous things under fantastic condi-
tions. Many of these jobs were
naturals for the long-neglected
magnetic amplifier, and the seed
was planted.

» Who and How Big—Today the
mushrooming continues. One-time
loft operations have bonanzaed

into profitable workings. The
military continues to be number-
one customer, but techniques

being developed show great
promise for peace-time applica-
tions.

Typical comments from the
twenty odd companies known to be
in the magnetic amplifier business
give graphic proof of prosperity.
One company’s average monthly
income in 1951 was $3,000. The
same figure for 1952 will be
around $8,000, an increase of over
250 percent.

Another company tells of doub-
ling its engineering staff inside of
one year and increasing floor
space by 500 percent to make room
for more production.

Magnetic amplifiers are not
alone in this contest for jobs as
tube substitutes—transistors are
also in there swinging. They do,
however, enjoy a backlog of valu-
able experience and information,
whereas transistors are still in the
development stage. The business
has been reborn of necessity and
shows promise of an abundant and
prosperous life.

New Law Will Up

Sound Recorder Sales

Pharmacist Edward Liebson of New
York records a doctor’s prescription-
refill order

THE Durham-Humphrey Act, which
goes into effect April 26, will swell
the national market for sound re-
corders. It requires pharmacists
to furnish proof that a physician
has authorized refill of every pre-
scription in certain categories. A
recording of the doctor’s voice may
be acceptable in some instances.

Over 50,000 drugstores in the
(Continued on page 16)
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Advertisement
ALL-METL BARRYMOUNTS

Available for Unusual
Airborne Applications

These Barrymounts give the aircraft
and electronic engineer a vibration iso-
Jator designed to meet the unusual
temperature and environmental condi-
tions met in high-altitude, high-speed
flight. Using no organic compounds,
these mountings are not subject to
temperature influences that may affect
the performance of other mountings.

ALL-METL Barrymounts have wide
load range with uniform performance,
Natural frequency is about 75 cycles
per second; horizontal stiffness is low
for maximum isolation of horizontal
vibration. Transmissibility at resonance
is only 4Y4. There is no snubber con-
tact nor resonance carryover when
vibrated at government-specified ampli-
tudes.

Designed especially for unusual mil-
itary conditions, these mountings meet
the vibration requirements of JAN-C-
172A, MIL-E-5272 (USAF), and MIL-
T-5422 (BuAer). Ask for your free
copy of Catalog 509, containing details
of these mountings.

BARRY RUGGEDIZES
ISOLATORS AND BASES
For Aircraft Carrier Service
and Crash Landings

Barry vibration 1solators and mount-
ing bases are available in “ruggedized”
construction, to withstand the severe
shocks of arrested landings on aircraft
carriers and in crash landings. These
units are tested to meet the shock-test
requirements of Specification AN-E-19,
for the equipment sizes listed in
JAN-C-172A.

Ruggedized mounting bases equipped
with either ALL-METL or Air-damped
Barrymounts can be furnished in stand-
ard JAN-C-172A sizes and in special
sizes to meet customers’ requirements.
A conspicuous advantage of ruggedized
Barry bases is the gain in strength of
the base framework itself — beyond
JAN requirements — achieved with
very little increase in weight, for loads
up to 50 pounds, by design modifica-
tion of standard JAN bases. For greater
loads, ruggedized Barry bases are of
stainless steel instead of aluminum.
Write for listing of ruggedized bases
and unit mounts.
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SHOCK and VIBRATION NEWS

[

BARRYMOUNTS FOR ASSURED CONTROL OF SHOCK AND VIBRATION

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
767 PlEAS'ANT ST, WATERTOWN 72; MASSACHUSETTS

' SALES REPRESENTATIVES IN
Atlanta Chicage Cleveland Dallas qufo;\ Detroit ‘Los Angeles
Minneapolis New York Philadelphia Phoenix Rochester $t. Louis
‘?an Froncu§§@ Seattle  Toronto Washington

ST i o % : ¢ 4 SRR |
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U.S. have prescription depart-
ments. The Sound-Scriber Corp.
of New Haven reports that it has
already sold recorders to many of
them, notably the Shulte and Lig-
gett chains, for experimental use.

» Legal Questions—The legality of
telephone recordings varies with
the state and this question has not
vet been fully resolved. Tele-
phone company requirements re-

garding direct recordings also
vary throughout the country and
must still be clearly defined.

So far as the FCC is concerned,
this federal body has already ruled
that recorded conversations must
be preceded by a warning ‘beep’
signal in the case of interstate
communications. That the beep
need not be used on intrastate
telephone lines remains to be
seen.

Educational Television Stands

at the Crossroads

Top school leaders meet to
discuss use in their fields

MoORE than 60 college presidents
and other educational top brass
will meet on the campus of Penn-
sylvania State College during the
week of April 21-26 to study, for
the first time, means for integrat-
ing television into the country’s
educational system.

Under the title of Educational
Television Program Institute, di-
rected by Carroll V. Newsom of
New York State Education Dept,,
the group will consult with tech-
nical, financial and operations ex-
perts in the commercial field. A
closed-circuit tv system will be
set up for demonstration. Art
Hungerford of General Precision
Laboratory, previously training-
aids technical expert for the Navy,
will serve as assistant director.

Some $70,000 necessary to
underwrite the Institute have been
chiefly provided by the Fund for
Adult Education (Ford Founda-
tion). The group also has the
backing of the Payne Fund, Sloan
Foundation and others.

» Timing—With FCC expected to
lift the tv freeze by the time of the
meeting, the college presidents
will have some firm frequency
allocations upon which to base their
thinking. In its proposed alloca-
tions plan, the Commission provided
209 educational, noncommercial tv
channels. Of these, 127 were uhf
and 82 vhf. However, FCC has been
swamped by some 838 petitions
from colleges and school systems.
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Weightiest arguments for more
channels came from New Jersey
(which had been left entirely out
in the cold) as well as Connecticut,
New York and Wisconsin, all of
which have extensive educational-
tv plans at the state level. Ralph
Steetle, executive director of Joint
Committee on Educational Tele-
vision, is confident that the final
channels provided will be “more
than 209”.

> Competition—Some commercial
broadcasters tend to swell up and
turn red when educational tv is
mentioned. Aside from the reser-
vation of valuable channels, which
can’t be laughed off lightly in
this spectrum-hungry world, com-
mercial tv probably has little to
fear from etv. Some systems will
be so highly geared in with the
school program as to offer little
popular fare.

Many tv problems are common
to both types of service, like net-
working and distribution of kine-
recordings. But in the educational
system greater reliance may have
to be placed on privately owned
and operated microwave links
when off-the-air relaying is im-
possible.

Commercial tv stations in many
places, says Director Steetle, are
doing a fine job with educational
programs of their own. They
should be encouraged to continue.
Particularly in communities and
sections where the economy will
not support an educational station,
the commercial outlet will have to
carry the whole load.

Hotel TV Comes of Age

Rugged, simple sets with hid-
den controls are needed

MAJOR CHANGES in the guest-tele-
vision policy of hotels have re-
cently taken place.

In the beginning, larger hotels
were equipped with video distribu-
tion systems. ‘Slave’ units were
brought to a guest’s room upon re-
quest. The charge was so much
extra per day. The smaller hotels
had no tv facilities.

» Current Practice—Today, master
antenna systems are taking over,
with indpor antennas running a
close second. Video distribution
systems are fast becoming passé.
Portable sets take their place.
Average screen size is about 14
inches, with many 20-inch sets
permanently installed in large
hotels.

Nearly every hotel in New York
City has tv facilities of one kind or
other. For permanent installa-
tions, the charge is hidden in the
regular price of the room. Smaller
hotels charge from one to three
dollars per day.

» Type of Set Needed—Hotels re-
quire tv sets that stand up under
all kinds of abuse and are simple
to operate, with most controls hid-
den. Because many hotel guests
have never operated a tv set, too
many controls on the front panel
inerease maintenance problems.

Lockheed Starts
Training Program

FACED with a continued shortage
of electronic technicians and the
growing demand for aircraft even
more heavily equipped with elec-
tronic devices, Lockheed has started
an earn-while-you-learn training
program,

The program is geared to turn
out 600 technicians in 1952. In the
first class, 25 are studying, with
pay, on a regular factory shift from

(Continued on page 18)
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® Every El-Menco Capacitor is factory-tested at more
than douwuble its working voltage, thus assuring a
wide margin of safety, regardless of the nature of
the application.

® From the midget CM-15 (2-525 mmf. cap.) to the
mighty CM-35 (3,300 - 10,000 mmf. cap.) depend-
ability is a predetermined certainty. That is why
El-Menco’s have won such universal acdaim in both

military and civilian services.

Write on your business letterhead
for catalog and samples.
MOLDED MICA MICA TRIMMER

CAPACITORS

Radio and Television Manufacturers, Domestic and Foreign, Communicate Direct With Factory—

THE ELECTRO MOTIVE MFG. CO., INC. WILLIMANTIC, CONNECTICUT
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board of the new
transport  has
1,500 connections, is assembled out-
side the airplane

Radio terminal
Super - Constellation

8 am to 4:45 pm.

Even technicians with five to six
years of electronic experience will
get a 12-week refresher course
familiarizing them with Lockheed’s
current needs. Less experienced
trainees will take a 27-week course
in fundamentals plus up to 14 weeks
of specialized work.

» Program Going Well—Response
to the program has been good and
there is already a backlog of appli-
cants. So far, 20 percent of those
accepted for training have been
company employees. The remain-
ing 80 percent have responded to
ads in newspapers.

A similar program has gone into
effect at Lockheed Service. An
initial class of 50 is now in train-
ing.

First-Quarter Checks
Go to Stockholders

JUDGING from figures reported by
leading companies in the elec-
tronics industry on net profits and
dividends paid, 1951 was a good
year financially.

First-quarter dividends for
1952, now in the mails, range
from 15 cents per share being paid
by Aerovox, to Raytheon’s 60
cents. Admiral and Philco are
paying 40 cents per share;
Sprague is paying 50 cents.

During 1951, Magnavox earned
77 cents a share for common stock,
Stromberg-Carlson earned $1.66
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per share and is paying a regular
dividend of 50 cents for preferred
and 25 cents for common stock for
first quarter. RCA paid $1.00 per
share in 1951.

» Nets & Grosses—Although in-
dustry gross income was higher,
net profits were generally lower
than 1950 due to increased federal
taxes. RCA’s $598 million gross
income netted the company $31
million after taxes. Though gross-
ing $12 million more than in 1950,
the company netted $15 million
less.

General Electric also showed
less net profit compared with 1950,
due to taxes. With almost $23

billion in gross income, the net for
GE was $138 million. In 1950, a
gross of nearly $2 billion gave a
net profit of $173 million.

The Canadian Admiral Corp,,
Ltd., netted $217 thousand after
a gross of over $5 million. West-
ern Electric made a net profit of
$45 million after taxes from a
gross of $805 million. Olympic
Radio-TV  Corp. grossed $113%
million and put just over a quarter
million dollars ‘in the kitty’. Syl-
vania hit a new high by netting
$8,253,973 while grossing $202
million, a record level. In 1950,
the company paid nearly $4 million
to stockholders.

What's Behind the Figures—
Licensee Radio—TV Set Sales

Second of a series explaining
basis of statistics reported on
Figures of the Month page

THE SECOND division of the statis-
tical round-up which appears each
month on page 4, labeled Receiver
Sales, gives the monthly totals of
radio and tv sets sold, in units and
in dollar value. The figures given
are those reported by licensees
who pay royalties under patents
controlling the design and produc-
tion of all classes of domestic
receivers.

The editors are not permitted to
disclose the source of these
figures, but it can be stated that
they represent the sales of all
major manufacturers except one.
The totals are, therefore, repre-
sentative of better than 90 per-
cent, possibly 95 percent of the
overall industry picture.

» Set Breakdown—The listings
have the following significance:
Television sets include table models,
consoles, radio-phono-tv combina-
tions and converters. Both direct-
view and projection models are in-
cluded. Electric radio sets include
am, fm and am-fm table models
and consoles as well as radio-phono
table and console sets, but omit

any type of set intended to be oper-
ated by batteries. Battery sets in-
clude table and console models as
well as portables having provision
for ac-de and battery operation.

The dollar values published are
the manufacturer’s billing price,
less excise tax. Latest month is the
month during which the sales were
actually billed. However, all re-
ports are not received from manu-
facturers until the middle of the
second month following. This ac-
counts for the delay in publishing
the figures (December sales pub-
lished in the April issue).

Space on the Figures page does
not permit a complete breakdown
of the licensee sale figures, but the
following typical data are avail-
able: In the electric radio set cate-
gory, table models having a billing
price over $12.50 accounted in
December 1951 for about 80 percent
of the units and about 65 percent
of the dollar value in that category,
compared with 3 percent of the
units and 14 percent of the value
represented by all radio and radio-
phono consoles. Among battery
sets, ac-de portables account for 98
percent of the units; only 3 battery
consoles were reported sold in that
month.

(Continued on page 20)
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High-level, direct-reading portable test sets
simplify laboratory and field SHF work

SPECIFICATIONS
-hp- 624A SHF Test Set

RANGE: 8,500 to 10,000 mc.

OUTPUT: 0 dbm {1 mw) to —100 dbm into 50-ohm
load. Type N jack.

OUTPUT ACCURACY: Within 2 db, —10 to —100
dbm into matched load.

INTERNAL MODULATION: Pulsed or fm.

PULSE MODULATION: Length variable from ap-
prox. .25 to 10 usec. Rise and fali times, each,
0.05 usec. Rate variable 35 to 3,500 pps.

EXTERNAL SYNC: [nternal pulser operates free-
running or in sync with external 5-v. peak
pulse, pos. or neg., or 5-v. rms. sine waves,
May be externally square-wave modulated.
BNC jack.

FM: Internal fm at power line frequency. +7.5
mc deviation max. Also fm modulation by ex-
ternal 35 to 3,500 cps voltages.

TRIGGER PULSES: (a} Coincident with start of out-
put rf pulse; (b) 3 to 250 usec ahead of out-
put rf pulse.

POWER METER: 2 mw full scale. Accurate within
1 db.

FREQUENCY METER: Full range, accurate within
0.03% at 25°C ambient.

PRICE: $2,250.00 f.o.b. factory.

-hp- 623B SHF Test Set

TOTAL FREQUENCY RANGE: 5,925 to 7,725 mc.
INDIVIDUAL KLYSTRON RANGES:
5,925—6,225 6,575—6,875 7,125—7,425
6,125—6,425 6,850—7,150 7,425-7,725

OUTPUT: 0 dbm (1 mw) to —70 dbm into 50-ohm
load. Direct-reading control,

OUTPUT ACCURACY: Within 2 db, 0 to —70 db,
into matched load.

INTERNAL MODULATION: FM from 1,000 cps in-
ternal source; phase, deviation adjustable;
max. deviatian +15 mc.

EXTERNAL MODULATION: FM, 50 cps to 10 kc.
May be pulsed or square-waved externally.

DETECTOR OUTPUT: Xtal detector to provide recti-
fied output when fm or pulsed power applied.

(Other specifications similar to 624A)

PRICE: $1,500.00 f.o.b. factory.

Data subject to change without notice

HEWLETT-PACKARD COMPANY
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Fig. 2. Simplified circuit, -hp- 624A

-hp- 624A SHF Test Set is a high-level,
accurate, multi-purpose instrument de-
signed to speed and simplify a wide
variety of tests between 8,500 and
10,000 mc. It is an ideal one-piece
unit for measuring receiver sensitivity
or selectivity, transmitter tuning or
power level, and is particularly adapted
to testing complete radar or gunfire
control systems or beacon equipment.
The instrument includes pulsing cir-
cuitry providing a variety of high-
quality rf pulses.

-hp- 624A consists of a signal genera-
tor and a power and frequency meter
section. The generator includes a mod-
ern klystron generator with excellent
frequency stability and an output atten-
uator of the waveguide-beyond-curoff
type, insuring high accuracy and stab-
ility. The attenuator is not subject to
temperature, humidity or age changes.
The power and frequency meter section
can ge used to adjust the signal gen-
erator's frequency and level as well as
measure external rf energy. The instru-
ment employs 50-ohm Type N coaxial
connectors, but for maximum versa-

+223 v. maximum rf output

Direct tuning, reading

Pulse and fm modulated

Stable, accurate 100 db attenuator
Measures external rf power
Measures external frequency

Compact, sturdy, portable

-

Fig. 3. Typical rf pulse, 0.25 usec.

tility includes adaptors for waveguide
connection.

-hp- 623B Test Set is designed for
operation at frequencies between 5,925
mc and 7,725 mc. This overall fre-
quency range is covered in six bands,
each of which is a full 300 mc wide.
Bands are selected by installation of
the proper klystron tube (see specifica-
tions). The instrument is particularly
useful in field-testing SHF radio relay
stations and communications equip-
ment as well as general tests involving
fm modulated equipment. It includes
a 1,000 cps mogulator and may also
be square-waved or pulsed by external
sources with frequencies ranging from
60 cps to 100 ke,

Both -hp- 624A and 623B weigh less
than 60 pounds, are of extra-sturdy
construction and are equipped with
carrying handles and snap-on cover,
Sets also fit standard relay racks.

See your -hp- engineer-salesman or
write direct for complete data.

2444-A PAGE MILL ROAD - PALO ALTO, CALIFORNIA, U.5.A,
Expert: Frozar & Honsen, Ltd,, San Froncisco, New York, Los Angsles
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Sales of television sets in the
latest month were about evenly di-
vided between consoles and table
models. Among the consoles only
one in 8 tv sets sold was equipped
for phonograph reproduction. Di-
rect-view sets far outdistanced pro-
jection models; only 142 projection
sets were sold in December, out of
the total of 384,000 tv sets of all
types.

» 1951 Recap—Totals for the 12
months of 1951 reveal a sale of
5,032,942 tv sets with a value of
$894,476,000, nearly 5 million auto
sets, over a million battery sets
and 5,868,570 electric radio sets
having a value of just under $139
million. The average manufac-
turer’s billing price for tv sets
was $178, for electric radio sets
$23.75.

Why GCA Costs So

Bulky components using criti-
cal materials blamed

FAMILIAR excuse given by the Air
Force for high cost of modern
planes is the need for complex elec-

Small British Business
Under Big Pressure

BRITISH electronics industry had
more than $212 million outstand-
ing in orders at the end of 1951,
according to a survey made by
London’s Financial Times. Nine
months earlier the figure was less
than $120 million.

Delivery of equipment now being
ordered isn’t expected much before
1954. New British fighters and
bombers now being delivered to the
RAF are missing much important
electronic equipment.

Many military orders are in the
research and development category.

The British electronics industry
exported $61 million of equipment
last year; an increase of $§7.2
million over 1950.

tronic gear. However, the high
cost of ground-controlled approach
radar (GCA) is explained in terms
of critical materials.

The table shows how many
pounds are used in three Air-Force
procured GCA sets. The first
column refers to a new, mobile, air-

HIGH RESOLUTION—HIGH COST: Airport surface detection radar (ASDR)
equipment could be used in conjunction with ground-controlled approach radar
(GCA) to see aircraft and vehicles on runways. Housed in o trailer, with an
antenna on a 30-foot temporary tower, this ASDR will pick off crows on a
runway or a man a mile away. .
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transportable job costing $617,295.
The other two are not identified.

Material Set 1 Set 2 Set 8
Carbon steel.... 4,031 54,600 2,452
Alloy steel..... 732 358 580
Stainless steel.. 3,459 918 400
Copper alloy.... 3,453 331 296
Copper wire.... 5,517 2,095 3,449
Copper casting. . 0 232 116
Aluminum ..... 11,654 6,619 4,061
Nickel ......... 412 0 0
Chrome ....... 630 0 0

TV Service Goes
on COD Basis

$750 million will be spent this
year on service calls to keep
tv sets running

THERE HAVE been many changes,
some good and some bad, in the tv
servicing picture since publication
in July 1950 of the ELECTRONICS
survey: Why Television Receivers
Fail in Service. These changes are
important, because tv servicing is
rapidly approaching a billion-dollar-
a-year business that may over-
shadow even new-receiver sales
figures.

On the credit side, manufacturers
are making more reliable sets and
the public is becoming more toler-
ant of minor defects in pictures,
with the result that paying calls
have dropped to an average of 3.5
per year as compared to 5.5 for
1950. At an average of $12.50 per
call including parts and with an
estimated average of 17.5 million
sets in use in 1952, this means that
a minimum of three-quarters of a
billion dollars will be spent this year
on repairs.

» Contracts—Less than 5 per-
cent of the tv sets in use are under
service contracts today. On exist-
ing contracts the human factor still
governs, so that calls per year are
unchanged from the 5.5 figure of
two years ago.

Dealers who handle all makes of
sets are selling contracts with only
about 10 percent of their new sets,
but this figure can run as high as
80 percent for brands where the
manufacturer has his own well-

(Continued on page 22)
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A change to Plaskon Alkyd for its specially
designed TV brackets helped Emerson Radio and
Phonograph Corp. cut bracket costs 509, and

assured that there would be “no arc over or elec-
trical leakage from the high potential picture

tube to the grounded chassis.”

Plaskon Mobile

Demonstration Trailer

Fully equipped with molding presses and
complete testing equipment. Plaskon tech-
nicians will demonstrate right at your
door the superiority of parts molded
from Plaskon Alkyd over parts you may
be using now. Inquire today.

ELECTRONICS — April, 1952

When your TV parts are molded
of Plaskon Alkyd, you can meet
the extremely close tolerances de-
manded in television assemblies.
That’s because Plaskon Alkyd has
exceptional dimensional stability
with no after-shrinkage.

And the high heat resistance
prevents parts molded of Plaskon
Alkyd from breaking down, even
under short-time contact with
molten solder when connections
are made.

What’s more, Plaskon Alkyd

fNsIST ON

PIASKON

ALKYD

FOR SUPERIOR ELECTRICAL PARTS

parts that resist high heat and
arcing... hold precise dimensions!

combines a number of outstanding
properties so essential for superior
electrical insulating parts: high di-
electric strength, superior arc re-
sistance, excellent resistivity. In
addition, it can be molded faster
and at lower temperatures, giving
increased production and greater
savings.

Before you redesign, look into
the advantages Plaskon Alkyd can
offer. Write today for full informa-
tion on tclevision and electronic
uses.

Libbey « Owens « Ford
Glass Company
Toledo 6, Ohio
Branch Offices:

Boston « Chicago « Los Angeles « New York
Manutacturers of Molding Compounde,
Resin Glues, Coating Resina
In Canada:

Canadian Industries, Ltd. « Montreal, P.Q.
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INDUSTRY REPORT—Continued
established service organization
serving the public.

» Repairs—Troubles found in tv
sets have changed considerably
from two years ago.

Tube replacements predominate
as quality of components and qual-
ity of assembly work improves in
factories. Antenna calls go down
because people either fix the an-
tennas themselves or let them rot
away. False calls, when nothing is
found to be wrong, remain the same
as ever because people still knock
plugs out of wall outlets and still
call about interference or trans-
mitter troubles. Capacitor troubles
stay low except for certain deep-
South humid localities.

The breakdown on service calls
now is: picture tubes—5 per
cent; other tubes—40; antenna
troubles—3; back-of-set controls—
15; deficiency in circuit design—
2 (same as before); false calls—
8: capacitors—T7; resistors—7;
tuners—6; other components—4;
soldered joints—1; realignment—2.

Robots to Control
Robots?

TOMORROW’S INDUSTRIAL NEEDS will
require robots to control robots . . .
machines designed to maintain
other elaborate and highly auto-
matic machines. So, at least, thinks
J. R. Churchill, Aluminum Com-
pany of America official.

The Analytical Division Chief of
ALCOA told members of the Scien-
tific Apparatus Makers Association
that as electronic and other auto-
matic features are added, new in-
dustrial equipment becomes harder
to service. Thus still other features
that tend to indicate developing
faults in advance of failure, and
perhaps even correct them, may be
needed.

» Reliable Parts Essential—
Churchill said that as the trend
toward automatic apparatus devel-
ops, makers of industrial gear
must refrain from even the occa-
sional use of cheap component
parts. Parts designed to stand the
gaff of factory use rather than
those primarily intended for use
in home-entertainment equipment
are recommended.
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APRIL 5: Connecticut Valley
Section, IRE, University of
Connecticut, Storrs, Conn.

APRIL T7-9: Radio Component
Show, Grosvenor House,Park
Lane, London, W1, England.

APRIL 15-17: AIEE, Southwest
District Engineers, Jefferson
Hotel, St. Louis, Mo.

APRIL 16-18: Audio-to-Micro-
waves Symposium, Engineer-
ing Societles Building, 33
West 39th St., N. Y., N. Y,

APRIL 19: Cincinnati Section,
IRE Spring Technical Meet-
ing, University of Cincinnati,
Cinecinnati, Ohio.

APRIL 21-24: National Commit-
tee of URSI-IRE, National
Bureau of Standards, Wash-
ington, D. C.

APRIL 23-MAY 3: Ninth Annual
British Components Exhibi-
tion, Radio-TV Show, Man-
chester, England.

May 2-3: Association for Com-
%uting Machinery, Pittsburgh,

a

May 5-7: Second Government-
Industry Conference, si)&m-
sored by RTMA, NEMA,
AIEE, at National Bureau of
Standards, Washington, D. C.

May 5-16: British Industries
Fair, Earls Court and Olym-
pia, London, England, and
Castle Bromwich, Birming-
ham, England.

May 12-14: National Confer-
ence on Airborne Electronics,

MEETINGS

Biltmore Hotel, Dayton, Ohio.

May 13: Rapio CLUB of Amer-
ica, Room 502, Engineering
Societies Building, New York.

May 16-17: Fourth Southwest
IRE Conference and Radio
Engineering Show, Rice Hotel,
Houston, Tex.

MAY 19-22: 1952 Electronics
Parts Shows, Exhibition Hall,
Stevens Hotel, Chicago, Il

MAY 22-24: Electronics Section,
Quality Control Convention,
Syracuse, N. Y.

May 23-24: 1952 Audio Fair,
Conrad Hilton Hotel, Chicago.

JUNE 8-12: National Associa-
tion Electrical Distributors,
Ambassador Hotel, Atlantic
City, N. J.

JUNE 23-27: AIEE Summer
General Meeting, Hotel Nic-
ole, Minneapolis, Minn.

Avug. 12-15: 1952 APCO Con-
ference, Hotel Whitcomb, San
Francisco, Calif.

AUG. 27-29: Western Electronic
Show and Convention, Munici-
pal Auditorium, Long Beach,
Calif.

SEPT. 8-12: National Instru-
ment Conference and Exhibit,
Cleveland, Ohio.

OcrT. 20-22: Radio Fall Meeting,
RTMA Engineering Depart-
ment, Hotel Syracuse, Syra-
cuse, N. Y.

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

Business Briefs

» Aeronautical Radio Inc., widely
known for its work on tube reli-
ability for commercial airlines is
now working on a government
contract to improve the perform-
ance and reliability of military
tubes. The military, admitting
significant early results, are not,
yet, however, ready to give out de-
tails.

» Small-Boat radiophone potential
is good, with total of 464,000 craft
in US and only 28,000 equipped for
communication. But even with
proposed new allocations between
2 and 8.5 mc, frequency congestion
will still restrict the market.

» Business Opportunity is great
for the firm that comes up with a
better design for military aircraft
‘radomes’, the exposed housings
that protect warplane radars.

Radomes must not materially
affect aircraft performance be-
cause of their size, shape, weight
or position, nor reduce radar
effectiveness because of their elec-
trical characteristics. Above 350
miles per hour certain untreated
laminated plastics are damaged by
heavy rain in less than a minute.
Over 600 mph even more rugged
radomes rapidly disintegrate.

» A Contract for $30 million has
been awarded to the New York
Shipbuilding Corp., Camden, N. J.,
by the Navy, to convert two former
heavy cruisers, the USS Boston
and USS Canberra, into guided
missile ships.

» Radio-Frequency power used by
industrial and allied apparatus ex-
ceeds the total transmitter power
required by all forms of electrical
communications, according to
FCC statistics.

April, 1952 — ELECTRONICS
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Here S Why ; Srandard Daver Switches may be the answer to many of your

problems. Therefore, check this list below for many of the

Du ] popular types that are readily available.
ven Switches |
E_xcgl_ Ope-ation NOM:: ‘?'::ilrlom

(per pole)

GlA Moke before break

ClA Make before break
c28 greok before make

D1A Moke before break
D7A Make yvefore breok
[»1:1 Breok before make
D9A Make before break

E3A Make before break
E8B Make before break
EVA Moke before break

Make before break.




Speed up analysis with
these Brush instruments

AMPLIFIES VERY LOW VOLTAGES. The Brush Direct-
coupled Amplifier features high sensitivity and low drift.
When used in conjunction with the Brush Magnetic Oscillo-
graph, it gives one chart millimeter deflection per millivolt

input. Design features reduce effects of power line fluctua-
tion. Zero signal drift not more than one chart millimeter
per hour. Frequency response essentially uniform from d-¢
to 100 cycles.

When used with the Brush Magnetic Oscillograph. the
Amplifier can be used to record phenomena previously
requiring the use of complicated intermediate equipment.
Analysis of static or dynamic conditions involving either high

or low signal strength is simplified and speeded with this
Direct-coupled Amplifier equipment. Below, it is shown recording time constants of
Model BL-932 a reactor to provide a saturation curve.

> =

PROVIDES IMMEDIATE RECORDING. The Brush Magnetic
Oscillograph, used with the proper Brush Ampylifier, makes
a direct chart recording of physical phenomena which is
immediately available. Either direct inking or electric stylus
models available. Gear shift provides chart speeds of 5, 25,
and 125 mm per second. An auxiliary chart drive is available
for speeds of 50, 250, and 1250 mm per hour. Accessory
equipment provides event markers where an accurate time
base is required, or where it is desirable to correlate events.
Photo shows two-channel model for recording of two phe- Direct-writing Two-Channel
nomena simultaneously. Magnetic Oscillograph Model BL-202

CHECKS FREQUENCY RESPONSE QUICKLY. TheFrequency
Response Tracer permits visual examination of frequency
response characteristics of radio receivers, amplifiers, trans-
mission lines, filters. Electro-acoustic investigation of loud-

speakers, microphones, and telephones can be made. Fre-
quency range is 20 to 20,000 cycles, logarithmic scale. Con-
tinuous motor drive scans entire frequency range in 8 seconds. '

Write for jree copy of Bulletin 618 giving details on these
Brush instruments. The Brush Development Company,
Dept. K-24, 3405 Perkins Ave., Cleveland 14, Ohio. In
Canada: A.C. Wickman Limited, Box 9, Station N, Toronto.

Frequency Response

PUT IT IN WRITING WITH A BRUSH RECORDING ANALYZER o -

BL-4703
THE
. !L“ DEVELOPMENT CO.

PIEZOELECTRIC CRYSTALS AND CERAMICS ¢ MAGNETIC RECORDING /.

ACOUSTIC DEVICES ¢ ULTRASONICS o INDUSTRIAL & RESEARCH INSTRUMENTS
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CLARE RELAY...
!'he Type "R: combines extremely

small size with unusual sensitivity and long life

|
CLARE|Type '"R" RELAY

DIMENSIONAL
DRAWING OF
CLARE Type "R RELAY

Approximately Actual Size ol

PECIFICATIONS
EPECiE < @ This new CLARE Type “R” d-c Relay embodies many features of the famous

SIZE CLARE Type “K” Relay, which was the first to combine the advantages of a tele-
7 b 13w phone-type relay with the small size, light weight and resistance to vibration
Length: ]A\é/\/atf;ellq'ht 134" — required to meet the rigid demands of aircraft service.

In appearance, the Type “R” resembles the Type “K”, but, through hardly notice~
WEIGHT able structural differences, CLARE has given the new Type “R” even greater
sensitivity and operating range. Both relays use the same contact springs, but the

Approximately 2 ounces
R d Type “R” coil is longer and of larger diameter, to provide greater winding space.

colL Life expectancy of the new relay has been not only increased but multiplied.
Single or double-wound The CLARE Type “R” Relay retains in an improved form the reed armature sus-
pension which discerning engineers have come to recognize as one of the subtler
OPERATING VOLTAGE reasons for the superior performance of CLARE Type “K” Relays over other relays
. Up to 230 volts d-c of comparable size and somewhat similar appearance.
' ‘ The Type “R” is available as either an open or hermetically sealed relay. Clare sales
ARMATURE engineers are located in principal cities to give you firsthand information on this
Single or double arm new relay and to cooperate with you on any complex relay problem. Call them or
write to C. P. Clare & Co., 4719 West Sunnyside Avenue, Chicago 30, Illinois. In
CONTACT ASSEMBLY Canada: Canadian Line Materials Ltd., Toronto 13. Cable Address: CLARELAY,
Form A to C. Maximum of 10
springs in each pileup. Write for CLARE Bulletin No. 115

MOUNTING

Two #4-40 tapped holes in end of
heelpiece

First in the Industrial Field




Multi-channel --

telegraph Al or
telephone A3.

Components
conservatively
rated. Completely
tropicalized.

Model 446 transmitter operates on 4
crystal-controlled frequencies (plus 2
closely spaced frequencies) in the band
2.5-13.5 Mcs (1.6-2.5 Mcs available).
Operates on one frequency at a time;
channeling time 2 seconds. Carrier
power 350 watts, A1 or A3 AM. Sta-
bility .003% using CR-7 (or HC-6U)
crystals. Operates in ambient 0°to +
45° C using mercury reci[ﬁers -35°
to + 45° C using gas filled rectifiers.
Power supply, 200-250 volts, 50/60
cycles, single phase. Conservatwely
rated, sturdily constructed. Complete
technical data on request.

AER

3090 DOUGLAS ROAD
Reg. U:S.

STABLE

High stability (.003%) under
normal operating

conditions.

Here's the ideal general-purpose high-
frequency transmitter! Model 446...
4-channel, 6-frequency, medium power,
high stability. Suitable for point-to-
point or ground-to-air communication.
Can be remotely located from
operating position. Co-axial fitting to

accept frequency shift signals.

Consuliants, designers and manufacturers of standard or special
electronic, meteorological and communications equipment.

April, 1952 — ELECTRONICS
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Total flux to. soldar
less than many single
cored solders

o

joints on diffi-
etals & ‘alloys

Leaves only rosin

g 7
. Y 4
Vigorous fluxing act on

Conforms with
QQ-S- 571-b and alt
other pertinent Federa!
Specifications.

Rigid quality controb in-
sures same standards in
every Multicore reel

Wets metal rapidly due
to reduced surface

Thin wall 3-core con-
structicn .assures flux

cortinuity prevents

Non-zorr )"sive_:e_,yen after
lcng exposure to
umidity
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Contains only
Virgin tin & lead
Tin—99.75% pure
Lead—92.97 % pure

Only Multicore has Ersin
Flux—high grade
water- white.sosin,

homogene ously activated




FOR SMALL SIZE, SUPERIOR PERFORMANCE
IT'S G-E TANTALYTIC CAPACITORS

(TANTALYTICS IN WHITE) ~

GENERAL ELECTRIG

28

NEW tantalum-electrolyte
units offer excellent
low-temperature properties

Superior performance and large
capacitance per unit volume make
new General Electric Tantalytic
capacitors valuable wherever mini-
aturization is a “must.” Designed
for low-voltage, direct-current ap-
plications, these capacitors excel
in low-temperature properties and
shock resistance.

Other advantages: Long shelf life @ Exceed-
ingly low leakage current ® Hermetic seal-
ing ® Good stability ® Chemicaily-nevtral

electrolyte 1

Operating temperatures range
from —55C to -+85C, ratings from
.02 muf to 12 muf at 150 volts d-c.
For further data, send coupon for
Bulletin GEA-5753. For specific
applications, list temperature range,
leakage resistance values, and op-
erating voltage and write Capacitor
Sales Division, General Electric Co.,
Hudson Falls, N. Y.

For example: on this
gun control system—

Design specifications for the circuit
of a gun control servo-amplifier system
required capacitors with great stability
over a wide temperature range. Air-
borne equipment was involved, so size
and weight were also extremely impor-
tant. G-E Application Engineers were
called in while the design was still on
the board. Tantalytic capacitors were
recommended because they are small,
light, chemically stable. Result: a finished
design that meets every requirement,

667-19

April, 1952 — ELECTRONICS
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TIMELY HIGHLIGHTS

FOR RELIABLE DC TO AC AMPLIFICATION
INEW Second Harmonic Converter

The new G-E second har-
monic converter is a magnet-
ic-amplifier-type unit which
converts low-level d-c error
signals (such as those gen-
erated by thermocouples) to
double-frequency AC. Devel-
oped for exhaust gas tempera-
ture control of jet engines,
it’s also applicable to control
approach systems, industrial
measurements, computing de-
vices, and numerous servo
mechanisms and electronic
control systems.

Designed for use on 400-
cycle power (800-cycle out-
put) the converter can be
adapted for use on other
frequencies by selecting the
proper external capacitance.
Reliability and long life result
from these features: hermetic
sealing, static operation, low
temperature rise. Write now
for full details in Bulletin
GEC-832. Then, if you have
an application, contact your
General Electric Apparatus
Representative.

ANTI-BREAKDOWN PROTECTION

NEW Hermetically-
Sealed Relay

General Electric’s new hermetically-
sealed aircraft relay for operation
in exposed locations features extra
protection against permanent break-
down due to voltage surges. Special
polyster compound used to mold
contact arms into the stack insula-
tion is non-tracking, provides
greater arc resistance. More power-
ful magnet structure yields higher
tip pressures for surety of make.
Rated 28 volts d-c, 3 amp. See
Bulletin GEA-5729,

ELECTRONICS — April, 1952

(Actual Size)

125 DEVICES DESCRIBED
NEW Measuring
Equipment Catalog

gy,

G-E’s complete line of measuring
equipment for laboratory and pro-
duction testing is concisely de-
scribed inthisnew 80-pagereference
catalog. Measuring and testing de-
vices include photovoltaic cells,
time meters, the current-limited
high-potential tester, and dozens
of other products. Prices, applica-
tion information, and condensed
tables of important characteristics
are all given in this illustrated
booklet. Check Bulletin GEC-1016.

ON G-E COMPONENTS

EQUIPMENT FOR
ELECTRONIC MANUFACTURERS

A partial list of the thousands of items in
the complete G-E line. We'll tell you
about them each month on these pages.

Components

Meters and instruments Timers
Capacitors  Indicating lights
Transformers Control switches
Pulse-forming networks Generators
Delay lines Selsynes
Reactors Relays
*Thyrite Amplidynes
Motor-generator sets  Amplistats
Inductrols Terminal boards
Resistors  Push buttons
Voltage stabilizers Photovoltaic cells
Fractional-hp motors Glass bushings
Rectifiers Dynamotors

Development and
Production Equipment

Soldering irons
Resistance-welding control
Current-limited high-potential tester
Insulation testers
Vacvum-tube voltmeter
Photoelectric recorders

Demagnetizers

*Reg. Trade-mark of General Electric Co.

General Electric Company, Section C667-19
Schenectady 5, New York

Please send me the following bulletins:

Indicate: 4/ for reference only

X for planning an immediate project
) GEA-5729 Hermetically Sealed Relays
) GEA-5753 Tantalytic Capacitors
)
)

GEC-832 Second Harmonic Converters
GEC-1016 Measuring Equipment
Name. . . ...ttt i e e
CoMPANY .+ ittt tititttetetane e,
Address. . .. ... ittt i i
(€175 60080000 00000080000000 State..........
e ———— J



® What do vou expect when yvou order
a tubular part with a flare or flange at
one or both ends?

Certainly vouexpect that the over-all
dimensions of the part will be within
certain close tolerances. You expect
that the flange or flare will be the onlv
distortion in the tube. You want the
flange dimensions and the flare angle
to be within the limits established
in vour specification. You must be
assured that the worked areas will he
free lrom cracks. pits and breaks. You
probably hope that the working has
not set up unrelieved stresses to
result in premature failure ol the part.

When Superior supplies the part,
vou get all you expect, want and
hope for.

This isn’t a matter for boasting. The
ability to deliver flared and flanged

parts to meet these basic requirements
is just a part of our job, made possible
by our long experience and extensive,
highly-develeped equipment for per-
forming just such operations.

The rest of our job is in the field of
advice. research and development
assistance and careful problem analy-
sis to make sure that you have the
right metal or alloy for your purpose.

If vou are a manufacturer or experi-
menter in electronics and have need
for a tubular part. whether it be a
simple cut and tumbled tube. a flared
or flanged part, rolled or bent, ma-
chined at either or both ends or
drilled in one or more places, tell us
about it. We can probably help vou
and we're alwavs glad to do so. Write
Superior Tube Company, 2500 Ger-
mantown Ave., Norristown, Penna.

B

This Belongs in Your Reference File

... Send for it Today.

NICKEL ALLOYS FOR OXIDE-COATED CATHODES: This reprint describes
the manufacturing of the cathode sleeve from the refining ol the base metal;
includes the action of the small percentage impurities upon the vapor pressure,
sublimation rate of the nickel base; also future trends of cathode materials

are evaluated.

Cut and Annealed. FExtensive cutting equip-
ment, hand cutting jigs. electronically con-
trolled annealers and other equipment, much
of it developed within our own organization,
results in high speed, precision production
of parts.

Flanging. Automatic flaring and flanging ma-
chines are combined in Superior’s Electronies
Division with carefully trained produetion and
inspection personnel who know how to da a job
right and take the time to be sure.

Expanded. Here is a part almost ready for
delivery. Simple as it looks, it may well have
been the subject ot a score of operations and at
every slage the prime consideration has been
the quality of the finished part.

All analyses .010"" o %'’ O.D. ;
Certain analyses {.035"" max. wall} Up to %" O.D.;

SUPERIOR TUBE COMPANY e Electronic products for export through Driver-Harris Company, Harrison, New Jersey o Harrison 6-4800

30
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Another achievement in
potentiometer design by He"pﬂt

the world’s largest manufacturer of

precision potentiometers . . . the

TINYTORQUE

MODEL T

ULTRA-LOW TORQUE

.005 inch-ounce nominal starting torque

MINIATURE SIZE
7/8" diameter x 25/32" overall length

FEATHERWEIGHT
Weighs only half an ounce (0.56 oz.)

BALL BEARING CONSTRUCTION

Two miniature ball bearings support shaft

Current developments in aviation electronics—includ-
ing guided missile telemetering and control—are demanding
not only the absolute minimum in potentiometer operating
torque, but also the greatest possible reduction in space and
weight requirements. The TiINYTORQUE has been specially de-
veloped to combine these desirable features in a potentiometer
of the highest possible precision and quality, coupled with rug-
ged dependability and long life.

;_4[ 2y The TINYTORQUE measures only 78
i L e =2 jnches in gliameter, echL_lswe of termi-
.- 7% nals, and is only 25/32 inches overall,

B back-of-panel length. Its weight is only

i Lot 0.56 oz. The exceedingly low torque is
o made possible by two high precision,

shielded ball bearings which support
the stainless steel shaft (5/64” dia.). These bearings in them-
selves are an achievement in engineering skill and their strength
provides a ruggedness not normally found in such a small po-
tentiometer of ultra-low torque.

In resistances from 10,000 to 100,000 ohms, the
TINYTORQUE has a maximum starting torque at room tempera-
ture of only .005 inch-ounces. In lower values it may sometimes
be necessary to permit slightly increased torques. Running
torque is negligible. The resistance range is 1,000 to 100,000
ohms with a standard resistance tolerance of * 5%, but may be
maintained or selected to closer accuracy. The standard linearity
accuracy of TINYTORQUE is *0.5%, and in some resistance
values accuracies can be held on special requirements to toler-
ances as low as £0.25%.

The TINYTORQUE has a servo type lid, and if desired
can be provided with a shaft extension through the rear of the
unit to allow mechanical coupling to associated equipment. Also,
separate sections may be ganged together at the factory on a
common shaft (up to a maximum of four sections) and indi-
vidual sections may be of any desired resistance and accuracy
within the respective ranges. Extra tap connections can be made
at almost any specified points on the winding, limited only by
the physical space occupied by terminal lugs.
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ACTUAL

GENERAL SPECIFICATIONS:

Number of turns 1
Power rating 1, watt
Length of coil 2"
‘Mechanical rotation 360° continuous
Electrical rotation 355 f-0° —5°
Resistance range 1000 to 100,000 ohms
Resistance tolerance “(std.)+5.0%
Linearity tolerance (std.)+0.5%
‘Starting torque (nominal) 0050z in.
Running torque o Negligible
Mom. of inertia (rot. parts) 000377 gm. ¢m.2
Net weight 0.56 0z.

Current Capacity and Voltage Limits of Model T

Power Rating — 12 watt

Current Max.
capacity voltage
Resistance in across Temperature
in ohms  milliamperes terminals  Coefficient

1K 22 23 various

5K 10 50 various
10K 7 72 .00002
20K 5 100 .00002
30K 4 125 .00002
50K 3 160 .00002
75K 2 200 .00002
100K 2 200 .00002

Helipot representatives located in all major
cities will gladly supply full details on the
TINYTORQUE. Or write direct!

e Helipof

CORPORATION

South Pasadena 2, California

Fleld Offices: Boston, New York, Philadelphia, Rochester,
Cleveland, Detroit, Chicago, St. Louis, Los Angeles,
Seattle and Fort Myers, Florida. In Canada: Cossor Ltd.,
Toronto and Halifax. Export Agents: Fratham Ce., New
York 18, New York.
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eeeChoice of

EASTERN Air Lines

180 Channel WILCOX Communications System
Chosen for Eastern’s Entire Fleet of
SUPER CONSTELLATIONS and MARTIN 4-0-4s

Eastern Air Lines demanded the finest communi-
cations equipment available to match the ad-
vanced, efficient operation of their modern new
fleet. No greater compliment could be paid to
Wilcox radio equipment than to be selected for
this challenging assignment.

The Wilcox 440A VHF Communications System
covers all channels in the 118-136 Mc. band. It is
light in weight, small in size, and easy to maintain.

UNIT CONSTRUCTION FOR EASY HANDLING

The 50-watt transmitter, high sensitivity receiver,
and compact power supply are each contained in

a separate JAN AIl-D case. Any unit may be

instantly removed frem the common mount.

FINGER-TIP REMOTE CONTROL

All transmitter and receiver functions are avail-
able by remote control. A new channel selector
system assures positive operation and minimum
maintenance.

DEPENDABILITY AND EASY MAINTENANCE

Simple, conventional circuits minimize the number
and types of tubes and require no special train-
ing, techniques, or test equipment.

QWnite “Joday FOR COMPLETE INFORMATION ON THE
WILCOX 440A 180 CHANNEL VHF COMMUNICATIONS SYSTEM

WILCOX ELECTRIC COMPANY

FOURTEENTH AND CHESTNUT

KANSAS CITY 1, MISSOURI, U.S.A.
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The ELECTRONICS BUYERS' GUIDE is the most widely
recognized. and the preferred medium for product source
and product data on all components. materials and allied
products concerned with electronic circuitry.

Its acceptance is based on its verified accuracy and the
cempleteness of its listings —almost 400% greater than avail-
able elsewhere. Plan now to put your product story within
its pages to assure your share of the 3.8 Lillion dollar market
slated for "52.

@ electronics BUYERS' GUIDE .. .. ..

the buying guide that brings to the
\‘ electronic industry the three

ELIABILITY
2 ECOGNITION
and

ESULTS

rue €leCtronICS suvers: cuioe

Plan NOW to use this completely
verified buying guide to sell

YOUR PRODUCTS IN THE 3.8 BILLION
DOLLAR MARKET DUE FOR 1952.

the 13th issue of ELECTRONICS (1

A McGRAW-HILL PUBLICATION ® PUBLISHED EVERY JUNE 15th L 330 W. 42nd ST., NEW YORK 36, N.Y.



Lot analiyze The Three T of The
ELECTRONICS BUYERS’ GUIDE

Over a period of many years the "GUIDE" has built the value of these three R's, both
to users and advertisers. Designed originally to meet the exacting needs of this science
industry, it has, through years of experience and penetration in the field, approached
an unparalleled accuracy in meeting those needs. In the proof that only wide and ac-
cepted usage gives, the validity and value of these three R's have been established.

TO USERS OF THE “GUIDE”

To busy engineers, designers and countless other men of
varied titles, the “GUIDE” quickly and accurately serves
their needs for product source and data. Time and time
again through the years they have used it and have learned
to rely on it as an unvaryingly accurate source to meet
their highly specialized needs.

The "GUIDE” has justly earned its place on electronic
bread boards and in general industry wherever electronic
circuitry plays its important part. It has earned this place
through recognition of its accuracy and completeness —
through its method of product listing that saves precious
time — through the complete verification process every
product goes through before it can be listed. Its authenticity
is thoroughly recognized and engineers just naturally reach
for it to find the information they need.

Depending upon the users’ requirements, be he engineer,
designer, purchasing agent, maintenance or production man,
the results are direct information on the most complete and
verified source of supply, or if detailed data are necessary,
they are quickly found in the advertising section. Those are
the sure results — and the reasons why the “GUIDE" is uni-
versally used throughout the electronic industry and by
those utilizing industrial electronic equipment.

~ame.| €lectronics

ANNUAL BUYERS’

TO ADVERTISERS

This reliance on the part of subscribers (more than
31,000) brings to the advertiser an assurance of readership
that can be achieved in no other way. Usage* of a directory
is the only measure of its value as an advertising medium.
Advertising pages of the "GUIDE” are constantly referred
to for the detailed product information they contain. Ad-
vertising dollars do a year-round job in the "GUIDE".

*Unbiased. outside surveys consistently prove in-

dustry wide usage of the ELECTRONICS BUYERS’
GUIDE. Details gladly supplied upon request.

This recognition is a valuable asset to every advertiser
within its pages. It means a great deal more than an in-
dividual company’s recognition or product recognition —
that is one of the inherent qualities of “GUIDE" listings. To
the individual company, this recognition means readership
of its product story by keyed reference to advertising pages
in the listings. And in addition to product recognition, it
brings product selection —and that invariably means a sale.

To the advertiser, there is only one result we want to talk
about — and that is sales — and more sales. Sure, there is
recognition to be gained, both company and product-wise,
but they, however important, are intangible. We are talking
about the hard, solid stuff. Increased sales — the sort of thing
that pays off. You get them by advertising in the "GUIDE".
Ask any of the hundreds who have consistently used its
pages, and you will get the answer ...

INCREASED SALES — NEW CUSTOMERS.

GUIDE ISSVUE




THE ONLY WM/ WWC{ LISTING OF

MANUFACTURERS OF ELECTRONIC AND ALLIED PRODUCTS

the symbol that
served its purpose

TO BE OMITTED IN THE 1952 ISSUE

For the past two years the above sym-
bol was used with listings when manu-
facturers had, by the proof they submitted,
earned this verification.

As aresult, 94% of the 1951 listings were
verified. This year the symbol will be
omitted, as all products will be verified
before listing. The same proof will be re-
quired and only those companies furnish-
ing it will have their products listed. The
symbol served its purpose well and
opened the way to a 1952 Completely
Verified ELECTRONICS BUYERS' GUIDE.

Consider these valuable
“exclusives’’ in the '"GUIDE”’

ELECTRONICS CUMULATIVE INDEX

Lists by title, subject and author all articles
published in ELECTRONICS from January 1940
to December 1949. The first 10 years were pub-
lished in last year's issue. Reprints of entire 20
years soon available.

TRADE NAME LISTING
Contains 3,223 trade names, also the manufac-
turers’, as an aid to users who know trade names,
but not manufacturers.

DISTRIBUTORS LISTING
The only list of distributors that is broken down
by states. Contains 843 firms for quick and easy
reference.

EASY-TO-FIND LISTINGS

As simple as a telephone book — all in one sec-
tion, alphabetically arranged, and amply cross-
sectioned to include all known terminology.

Ordinary methods of questionnairing for product list-
ings in a directory are quite often misconstrued and lead
to inaccuracy which, although not intentional, are never-
theless extremely annoying to users.

Two years ago. the ELECTRONICS BUYERS' GUIDE
created this verification symbol to clear up any confu-
sion. Listings, in order to receive this symbol had to sub.
mit proof of product availability and unrestricted use.
The idea met with approval by both advertisers and
users, and in last year's issue the listings were 94 % veri-
fied — definite proof that at last the "GUIDE” was ap-
proaching complete accuracy.

This year’s issue will be completely verified, but with-
out use of the symbol. The same proof will be required
and no company's products will be listed without it. The
listings will, therefore, provide users with the ultimate
that a directory can achieve ... a completely verified
source of supply with the largest number of products
listed (almost 400% greater than available in any other
directory).

THEY’RE BUYING
chen
THEY'RE DESIGNING
and thats when the
BUYERS’
GUIDE

DOES YOUR SELLING

Eiectronics, because of its exacting nature, necessi-
tates every piece of equipment, from an electron tube
to a fastener, being specified by manufacturer, type and
number. Substitutes, if any, can only be made on con-
sultation with the design engineer, who again becomes
the determining factor. Though purchase orders ema-
nate from various sources, the engineers are, in fact, the
originators of all purchases. And they must be reached
at the right time — when they are at work designing and
specifying.




CONDENSED DATA ON THE 1352-1353 ELECTRONICS BUYERS' GUIDE

CIRCULATION: The ELECTRONICS Buyers' Guide will have the same large
and selective circulation as the regular issues of ELECTRONICS. According to the
June 1951 ABC Statement ELECTRONICS Total Net Paid Circulation was 30,974,
In addition there's a pass-on readership of approximately 120,000. No other
publication in the electronit field begins to approach this full coverage of the
men who buy and influence the purchase of electronic components, equipment,
and allied products.

PENETRATION INTO INDUSTRY: The large, selective circulation
of the Buyers’ Guide means industry penetration that can’t be equalled in the
field . . . penetration on a wide industry front giving complete horizontal cov-
erage, as well as deep penetration to the men who influence and buy in
every major company. Ask an ELECTRONICS representative to show you “Ex-
amples of ELECTRONICS' PENETRATION THROUGHOUT INDUSTRY" for complete
proof that you'll reach the men you want to influence in the Buyers’ Guide.

PRODUCTS ADVERTISED: Products advertised include a full line of
communication equipment, industrial electronic equipment, components, meas-
uring equipment, and allied products . . . the same products for which we list
product sources in our comprehensive Index. Electronic engineers design-in
many products which are not, strictly speaking, “electronic” but which are,
nevertheless, essential parts of complete circuits. These engineers use the
Buyers' Guide for sources and specifications of all products entering into the
design of electronic circuits.

RATES: Advertisers will be entitled to the rate earned in 12 regular issues
of ELECTRONICS or to the rate they earn in the Buyers' Guide, whichever is
most advantageous. Space used in the Buyers’ Guide will not help earn a rate
in the regular issues of ELECTRONICS. But the rate earned in the regular issues
will determine the rate for the Buyers' Guide issue.

MECHANICAL REQUIREMENTS

Width Depth Width Depth

1 page 7 10 o SYRES

%/ page 4-%1s 10
'/3 page 4% 4./ 2-34 10

/s page 4-%s 2-%16 2-%1s 4-7/s

Page is 3 columns, each column 23/) ¢ inches wide.

Composition—no charge.

Halftone screens—all halftones should be 100-110 line screen. They should
be etched to the depth of .003 of an inch in the highlights, .002 of an
inch in the middle tones, and .0015 of an inch in the shadows. Typographical
rights reserved.

COLOR AND BLEED: A A A A standard colors: yellow, orange,

red, blue, and green, $110 per page for any one color. Special matched
color $130 per page for any one color. Rates for metallic inks and more than
one extra color quoted on request.

Bleed pages: per page, extra $85.00. Plate size 83; inches by 11V,
inches, which allows ! inch additional at top, bottom, and outer edge for
trim. Keep essential elements 34 inch within plate size. Trim size 81/, inches
by 117/, inches.

INSERTS (Letter Press): Regular space rates apply on complete in-
serts which are ready for binding when received. Before making plates or
ordering printing please check with your local ELECTRONICS representative as
to number of pages, quantity required, trim size. Maximum acceptable weight
100 Ib. cooted 25 inches by 38 inches basis, or equivalent. See closing dates
below.

INSERTS (O"SG": Inserts prepared by our Copy Service Department
can be produced by photo offset at a saving in production costs to the adver-
tiser. If the advertiser desires reprints of his advertisement, the offset method
will have the additional advantage of permitting us to supply him with pre-
prints rather than reprints. See closing dates below.

REPRINTS: Regular run of baok stock will be used unless special stock is

supplied by the advertiser. For information on the cost of reprints consult your
local ELECTRONICS representative.

COPY SERVICE: (opy and layout service by specialists in the catalog
type of presentation best adapted to this type of issue is available at a mod-
erate cost to all advertisers and advertising agencies. Complete details includ-
ing all product data, availability of photegraphs, cuts, chaice of color, if color
is being used, etc. should be in our nearest district office not later than
March 10th. It is to the distinct advantage of each advertiser to get all
the information in the hands of our copy department as soon as possible in

order that careful and individual attention can be given to the presentation
of his advertisements.

CLOSING DATES

Copy to prepare: All details must be in our New York Office not later than
March 15th. Layout and copy sent to the advertiser for his OK and also final
proofs.

Copy to set. . . April 1st. If no proof required. . . April 10th
Complete plates . . . ... ... ... .. .. ... May st

Inserts . . .. May 25th

ADVERTISERS' NAMES BOLDFACED IN DIRECTORY SECTION: Advertisers in the Buyers’ Guide will have their names bold-
faced in the product listing section and reference will also be made to the page number(s) on which their advertisements
appear. This permits the engineer, seeking product information the two vitally important elements of the Guide — namely, 1.
Where he can buy it. and 2. Technical data, when he turns to the page to which he is referred. And that is all he needs in
order to specify or buy. The non-advertiser doesn’t get this opportunity to sell his products.

FOR FURTHER DETAILS WRITE OR PHONE YOUR NEAREST McGRAW-HILL REPRESENTATIVE

NEW YORK
Donald H. Miller — James Girdwood

330 W. 42nd St., Longacre 4-3000 Carl W. Dysinger

SOUTH
Ralph (. Maultsby
1311 Rhodes-Haverty 8idg.
Atlonta 3, Ga., Walnut 5778

CLEVELAND
James L. Phillips

LOS ANGELES CHICAGO
Chorles D, Wardner
1111 Wilshire 8lvd., Modison 6-4323 520 North Michigan Ave., Whitehall 4-7900 First Nat'i Bank Bldg., Prospect 7-5064

1510 Honno Bldg., Superior 1-7000

NEW ENGLAND
DALLAS William S. Hodgkinson
Jomes H. Cosh 1427 Stotler 8ldg.,
Boston 18, Hubbard 2-4911

PHILADELPHIA
Warren W. Shew

Architects 8ldg., 17th and Sansom Sts.
Rittenhouse 6-0670

SAN FRANCISCO
Y. H..Carmody—R. (. Alcorn
68 Post St., Douglas 2-4600

electronics
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High Dielectric Strength
Low Power Factor

Heat Resistance

Low Moisture Absorption
High Impact Resistance
Dimensional Stability
Light Weight

Tensile Strength
Resistance to Abrasion
Good Machinability
Punchability

the right combination of properties

can be “custom-built” with Lamicoid)

o

Lamicomp (a thermosetting plastic laminate) is remark-
ably versatile and adaptable. Almost any characteristic,
in any combination, can be built into LaMicoip by the
use of fillers such as glass, nylon, fabric, paper, etc., with
a variety ol synthetic resins.

This vcrsalility and adaptability has been proved in
such products as tube socket supports, coil forms, dials,
name-plates, antenna parts, motor and transformer
parts, and switch gear and relay parts. In thousands of
cases, L.amicomw is providing the pra\ctical solution to

5

material shortages . . . and bringing about savings and
product improvement, too.

Take advantage of Lamicoin’s “custom-built” per-
sonality. Investigate the advantages it offers your prod-
uct. Lamicoip can be supplied in standard sheets, rods
and tubes or fabricated into parts to your specifications.
Our 58 ycars of experience in developing and producing
clectrical insulating materials is at your service. Send
your blueprints and specifications today for a prompt
quotation.

MICA %am COMPANY

Schenectady 1, New York

Offices in Principal Cilies

LAMICOID (Laminated Plastic) « MICANITE® (Built-up Mica) ¢ EMPIRE® (Varnished Fabrics and Paper). ¢ FABRICATED MICA

ELECTRONICS — April, 1952
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P HERMETIC

= SEALING

3 FOR EVERY
REQUIREMENT

0C-.8 0C- 12
- CMARACTERS LouanacTERS 0930 P
b e \ /22010

& D\ = "

FLASH OVER VOLTAGE 6500 PINTO RIM
6000 v PIN TORIN

NEG-SIL s e d
A ¥ menls.  Will wilhstand thermal shock, vibrations, mechasical WULTIPLE TYPE HEADERS
120G SERES AVAILABLE 2000 SEIRIES AVAILIABLIE

straine. and excessive pressures with no impairment of the seal or other fuactional char- o To oLy Nals A oD T R

HERMETIC SEAL TERMINALS — Applicable on MIL require-

acleridics. E-3LW terminals are now being used at 1000 psi static ofl pressure and CHARACTERS | CHARMCTERS agramgn
wnderen 5000 psi tests for two minutes, | TR 0w 'r'f?é%'i";( _"_g;é.
OCTAL TYPE PLUG IN HEADERS — Applicable for MIL require- a : ‘-‘\\ - t
20~ menls.  These unils can undergo Sustained vibrations, large ey 7 I . é% :"_ L2
tempemture changes, and other strains without impairment to the seal or other fuac- e /‘ i "’\ .
tional haracteristics, Available with eight and twelve pins, __}‘1 :g% % ':L L;.‘ __! s _L%I_ cesamm
MULTIPLE PIN HEADERS — Applicable for MIL requirements, =t ;-L ™ i
e Presently being used on MIL-T-27 transformers. These maits FLASH OVER vOLTAGE 6500V PIN TO RIM
are avallable with 2 fo 10 pins, These units can undergo conditions mentioned above g 021 e B
with no impairmest to the seal or other characferistics. NDIvi oAt TR ERatsats

CTRITR FUSE HOLOERS, HERMETICALLYSEALED — Available for €
3-AG and 4-AG fuses. These units are completely sealed from R
moistars with o withou! the cap or fuse inserted. They are applicable o pressurlzed o3 o«fuo_
and ga- filled componeats, ke 1
E CABLES, HERMETICALLY SEALEO — The cables are hermet- 8-
NEO-SIL
Tcally sealed at the plug on thru to the panel. 57 %—Jrusn ovER

B

=Y ROTARY WATERSEAL PANEL ASSEMBLIES — These anils have FA

NEO-NIL .

— an excelleat five year cuslomer history on gas filled pressurized o et ":r EESITl pﬁ:’l;Ar oy )
comgoneats, They are available for {/,* shats and for potentiometers and switch dushiags. Inc., Report 330655, dated March® 18, 1935, un

LINE CORDS WITH PLUGS FOR EUROPEAN USE, HERMET- this material shows the following:
ICALLY SEALED — These uaits are completely sealed &l the Vahune Requbo i PRGNSR B
plug an' are being used on pressurized usits. B e e L . S
AT TSN GASKETS, METER, PANEL, COVER, ETC, — Molded from Neo- Mty B @
prene for wmﬂlﬂe Sﬁa"ﬂg. ”H‘cgn:il:c(nc (ons(la):(],;‘r,l:a:)unpahon Factor

Loss Factor

T ADAPTERS, U. S. TO EUROPEAN, AFRICAN, SOUTH AMERICAN Caustunt Fuctor
LRI §0cctrs " du 2004 ud 300 e v atit vy @ 80 cycles. per masas
3l standurd plugs, sockets, and Jamp sockets of the ahove mentioned areas, @1 ,,,w;‘:,, per Saciond

@ COIL FORMS, CRYSTAL CONTACTS, and ofher molded bakelite .11 & 9 lend 0355 g
Mndas®” and Neo-SII rubber uaifs. 5.35 mega(c’.yzcoe Pgsson

9.22 5.32

Dielectric Strength at 60 cycles
Volts per mil — 370
Durometer Average — 80 X §
Temperature Rated as a Class A materia! con-
servatively + 175° to —70° centigrade.
The Flashover Voltages indicated were taken at
a temperature of 68° Fahrenheit, and 479, Rela-

We welcome your inquires on any phase
of design, development or production.

CORPORATION /

26 CORNELISON AVE., JERSEY CITY 4,N.J.

CHICAGO REPRESENTATIVE: GASSNER & CLARK COMPANY
6349 North Clark St., Chicago 26, IIL
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Achievement!
a NEW Someae. tube

4PR60A

Pulse Modulator Tetrode '

THIS IS THE EIMAC 4PR60OA!

Powerful . . . rugged . . . compact . . .

designed and built for outstanding per‘orm-
ance in pulse-modulators, including airborne
and marine radar. The 4PR40A is a power
tube in every respect. It will handle up to
360 kilowatts and withstand 200G shock
and strong vibration. . .physically no larger
but more powerful than the 715C and 5D21
which it unilaterally replaces.

NEW concepts in tube design
and manufacture have made the
4PR60A another Eimac achieve-
ment in the field of electronics.
Cylindrical electrodes integrally
mounted on a rugged moulded-
glass header provide mechanical
stability never equalled in older

Follow the Leaders to

ACTUAL SIZE

designs. The unique cathode with its reserve
emissicn capabilities, the Pyrovac plate,
freedom from gas. . . all these features make
this new Eimac tube outstanding among
pulse-modulator types.

Remember ... Characteristics of Eimac tubes
are firmly established by exhaustive testing
under rigorous conditicns in our laboratory.

® Maximum ratings and other operational characteristics for
this new tetrode are available from the Eimac Field Engi-
neering Cepartment,

3n

Expart Agents: Frazar & Hansen, 301 Clay Street

EITEL-McCULLOUGH, INC.

S A N B R UNUO, €A 1L I F OURNII A
* San Francisco, California

ELECTRONICS — April, 1952
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New developments are essential in resistors, too !

IRC. LAUNCHES NEW BORON-CARBON RESISTOR (Type BOC)
EST DEVELOPMENT IN STABLE FILM-TYPE RESISTORS

® Reduces temperature-coefficient of conventional
deposited carbon resistors . . .

® Provides high accuracy and long-time stability...

® Replaces high value wire wound precisions at
savings in space and cost!

NO LONGER A LABORATORY ITEM. NOW FULLY
AVAILABLE THROUGH IRC'S MASS PRODUC-
TION TECHNIQUES AND QUALITY CONTROL.

Here's o completely new tool for electronic and avionic engineers —
sne that's going to make possible higher stability circuits with

smaller components. IRC's new Type BOC Boron-Carbon Resistor
promises tremendous advantages in military electronic equipment

such as gunfire control, radar, communications, telemetering,
zomputing and service instruments. Heretofare strictly a laboratory
item, Type BOC is now available to equipment manufacturers. Be
sure you get full details.



TYPE BOC BORON-CARBON
Vo-WATT RESISTOR

Stability and high accuracy under widely vary-
ing temperatures make Type BOC Boron-Carbon
Resistors ideal for a host of critical circuitry needs.
Greatly improved temperature coefficients of resis-
tance permit its use in place of costlier wire wound
precisions in many applications. Small size makes it
invaluable where limited space is a problem, And
lower capacitive and inductive reactance allows it to
be used in many circuits where the characteristic of
wire wounds cannot be tolerated.

The choracteristics of Type BOC have been designed
to meet Signal Corps Specification MIL-R-10509.

IRC Boron-Carbon Resistors are particularly recom-
mended for:—Amplifiers and computer circuits requir-
ing better resistance-temperature characteristic and
stability than those of carbon compositions or deposited

lilustrations actual size

carbons . . . Voltmeter multipliers, divider circuits,
bridge circuits, decade boxes, requiring unusual
accuracy and stability with economy ... High fre-
quency tuned circuit loading resistors, terminating
resistors, etc., requiring wire wound resistor stability
without undesirable high inductive and capacitive
reactance.

Toleranée—l%, 2% and 5%. Resistance valuves—
10 ohms to Y2 megohm. Full technical data contained
in Catalog Data Bulletin B-6. Mail coupon for

your copy.

Latest small size addition to CIRC’s famous
Deposited Carbon PRECISTOR line

Parts per Million Change in Resistance per °C temperature . ’ Hlustrations octual size
Advance ¥ 5
Resistance Type Type Nichrome EKcrmc:: : IRC TYPE Dcc (DEPOS'TED CARBON)
Value BOC DCC venohm

HIGH-STABILITY RESISTORS

10 ohms 50 B 170 20 The ultimate in non-wire-wound accurate resistors,

Type DCC has been developed to meet the latest needs of

100 ohms 80 280 170 20 modern electrical and electronic circuits. Conservatively

rated at Y2-watt, it combines accuracy and economy with

100 ohms 100 310 170 20 high stability, low voltage coefficient, and low capacitive

and inductive reactance in high frequency applications.

10,000 ohms 100 330 170 20 Especially recommended for: — Circuits in which character-

istics of carbon compositions are unsvitable and wire wound

1 megohm 150 350 170 20 precisions are too large or too expensive . .. Metering and

voltage divider circuits requiring high stability and close

1.0 megohm 200 400 170 20 tolerance ... High frequency circuits demanding accuracy

. and stability, but where wire wound resistors are unaccep-

table. Tolerance—1%, 2%, 5%. Resistance values—100
ohms to 2 megohms. Designed to meet Signal Corps Speci-
fication MIL-R-10509. Send coupon for complete technical
information in Catalog Bulletin B-7.

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

Please send me complete informaticn on items checked below: —

[ Type BOC Boron-Carbon Resistors Type DCC Deposited
Corbon Resistors

NAME

TiTLE

COMPANY

ADDRESS,

Cy, ZONE STATE




MYCALEX is a highly developed glass-bonded
mica insulation backed by a quarter-century of
continued research and successful performance.
Both pioneer and leader in low-loss, high fre-
quency insulation, MYCALEX offers designers
and manufacturers an economical means of attain-

MYCALEX is efficient, adaptabfie,
mechanically and electrically superior
to more costly insulating materials

© PRECISION MOLDS TO
EXTREMELY CLOSE TOLERANCE

© READILY MACHINEABLE
TO CLOSE TOLERANCE

® CAN BE TAPPED THREADED,
GROUND, SLOTTED

©® ELECTRODES, METAL INSERTS
CAN BE MOLDED-IN

® ADAPTABLE TO PRACTICALLY .
ANY SIZE OR SHAPE .

MYCALEX is available in many grades

'o exudly meet SPe(iﬁ( requirements :--.-. --------- ® 2 2 e 2 s e e ¥ s s s 8 * 2 2 e s s 0 e o

CHARACTERISTICS OF :
MYCALEX GRADE 410

Meets all the requirements for Grade
L-4A, and is fully approved as Grade L-4B
under Joint Army-Navy Specification

JAN-1-10 .
Power factor, 1 megacycle 0.0015 _
Dielectric constant, 1 megacycle 9.2 .
Loss factor, 1 megacycle 0.014 .
Dielectric strength, volts/mil 400
Yolume resistivity, ohm-cm 1x 1018 .
Arc resistance, seconds 250 0
Impact strength, 1zod, O
ft.-Ib/in, of notch 0.7 ON0 0N0
Maximum safe operating °
temperature, °C 350 :
Maximum safe operating :
temperature, °F 650
Water absorption % in 24 hours nil .
Coeflicient of linear expansion, °C 11 x 10°6 .
Tensile strength, psi 6000 .

MYCALEX is specified by the leading
manufacturers in almost every electronic
category

R

SINCEI9I9

improve your product with - PRS- E-Ls |

ing new efficiencies, improved perform-
ance. The unique combination of characteristics

that have made MYCALEX the choice of leading
electronic manufacturers are typified in the table
for MYCALEX grade 410 shown below. Complete
data on all grades will be sent promptly on request.

Mycalex 410 ¢ Mycalex 410
Tuning Coil Form . Tuning Switch Plate

Mycalex 410 Terminal Base
and Cop Assembly for
Fire Detection Equipment

Mycalex 410
U Rotary Switch Stator

............ e » 2 % 8 82 ® » 8 8 s o s s 2 s s s 0 e W .

Mycalex 410
Solenoid Type Coil Form

Mycalex 410
Tuning Stator Plate

s o s 8 s s s o

CN.EX\ MYCALEX CORPORATION OF AMERICA |~
THE INSYULATOR

Owners

of ‘MYCALEX' Patents and Trade-Marks

NRAT SSARCOR 1S P Exscutive Offices: 30 ROCKEFELLER PLAZA, NEW YORK 20 — Piant & General Oifices: CLIFTON, N.J.
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ﬂ;«? extrs rff
f stage that gives ;
. = 2z
recgotion. .. how can we éafe ,g/ty
o Mecoﬂo/”/ca{/y i our new TV set?”

.

; FOR COST-HARRIED
| u-H-F DESIGNERS

NOW ...2 brand-new r-f amplifier for ultra-high
reception at one-sixth the cost of other suitable tubes for
the purpose‘. And G.E’s G6AJ4 saves you still more!

? Single-ended construction slashes circuit expense,
compared with the coaxial circuits for other u-h-f types.

FOR THE FIRST TIME at 2 mass-production figure, you
can build into yourt new u-h-f receiver the deluxe
features of (1) low noise level, with freedom from
snow, (2) minimum radiation interference with
other television sets, (3) high selectivity. You

can pioneer 2 u-h-f receiver that will sell

and SELL in fringe areas!

T

9-pi J
Pin m'nianre

t PROOF lies in the 6A]4’s high signal gain u-h-f
. - . r-f q -
i (see ratings), 1ts improved noise factor over Amplificati mplifier
1 crystal mixer alone, and the 30-db-and-up Trans Caf'O"Afactor
attenuation which the tube adds between Pl condectance 4
- ate curre 10,000 mj
scillator and antenna. P at icromhos
gain
JuST OFF THE PRESS: descriptive bulletin for 16-me bang o L
ETD-520. Wire of write for it today! Tube Noise factor at o
900 me¢ 7 db

Depariment, Section 13, General Electric 15
Company Schenectady 5, New York, =

GENERAL &3 ELECTRIC

162-1A2

[t - P o e I



These Industrial Timer Corporation timers pro-
vide accurate and highly dependable instruments for
control of a single operation or multiple operations
(simultaneously or in sequence).

OUTSTANDING FEATURES ARE:

(1) the wide tange of over-all time cycles obtainable
from any one model;

(2) the ease with which over-all time cycles can be
changed;

(3) the simplicity with which individual cams can be
adjusted for ON and OFF periods, and positioned in
specific timing sequence.

[/ Synchronous
" Motor Driven

[ CAM TIMERS

e CYCIe and .
plications

for singl

continuous recycling aP

Series CM CAM RECYCLING TIMERS
The Series CM Cam Recycling Timer repeats a definite
electrical ON and OFF time cycle continuously. The cam
is coupled to the motor by means of a simple gear and
rack assembly—and the over-all time cycle can be easily
changed by substituting gear racks. (Bulletin 33)

Series MC MULTI-CAM TIMERS

The Series MC Timer is identical to the CM Timer, but
operates 2 to 6 circuits. All cams are mounted on a
single shaft, which assures a common time cycle for all
circuits. Each cam, however, is independently adjustable
for a specific timing sequence. (Bulletin 34)

Series RA SINGLE CYCLE CAM TIMERS

The Series RA Timer provides a single time cycle upon
being actuated electrically from remote control. A pawl
on the cam eliminates necessity for prolonged closing
of relay switch when starting. (Bulletin 35)

Series RC SINGLE CYCLE MULTI-CAM TIMERS

The RC is identical to the RA, but operates from 1 to 6
additional circuits. Thus it provides all the features of
the Series MC Timer, plus the single cycle control
afforded by the RA. (Bulletin 35)

Send us specifications, and we shall make recommendations based
on your particular needs. Bulletins sent free on request.

MANUFACTURERS OF THESE AND OTHER TIMERS AND
CONTROLS FOR INDUSTRY~—— Time Delay Timers e Manval
Set Timers © Tandem Automatic Recycling Timers © Running
Time Meters ¢ Instantaneous Reset Timers

INDUSTRIAL TIMER CORPORATION

115 EDISON PLACE, NEWARK 5, N. J.
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PREFERRED SOURCE
FOR QUALITY
TOROIDS & FILTERS

For every "Burnell” toroid or filter specified in the bill
of materials for Electronic equipment, we chalk up another
credit for our "Burnell Customer Service.”

In this highly specialized and technical field, individual
attention to the customer's problem assures him of obtaining
the best filter for his application. It is the job of our engineering
sales department to thrash out every detail of the customer's
problem until it is sure that the specifications will guarantee cor-
rect performance,

The next step would be to choose from our file of thou-
sands of designs, one which meets the requirements. In many
instances, of course, it is necessary to create an original design
but of no extra cost fo the customer. In cither case, we can
state unequivocally, that the result is invariably one of customer
satisfaction. This is why Burnell has been the “'preferred source™
with so many .engineers.

iy

¥ ka0 N

EXCLUSIVE MANUFACTURERS OF COMMUNICATIONS NETWORK COMPONENTS

ELECTRONICS — April, 1952 4
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for SEA-SEARCH RADAR

Among the many military types being de-
veloped at the WORKSHOP are radar anten-
nas for sea-search. The ship-borne antenna
pictured here is being put through pattern tests
on the Workshop range. This 3300-foot range
— one of the longest in the country —is

Q(. PARTIAL LIST OF
typical of WORKSHOP'S outstanding test -
x WORKSHOP

facilities for military antennas. i
A MILITARY ANTENNAS
‘ Radar Bombing
3 Rocket or Guided Missile
Ly . .
=
Testing Range Transmitter - R-udar NGVIQG'IOH
The transmitting tower is equipped with an = F'Te Control — Land .or S'ea
8-foot parabolic antenna and short wave o Microwave Communications
radio for direct communication with the IFF Radar

laboratory 3300 feet distant. !
4 . Radar Bedacon

RESEARCH
CONTRACT ENGINEERING

The I

SERVICE PRODUCTION WORKSHOP |
ASSOCIATES |

|

T +
w1

A complete antenna laboratory, staffed by
experienced engineers using modern equip-
ment, and the largest production facilities

in the industry are available through . g, s J .
Workshop. Both Government and industry Specialists in High Frequency Electronics

’
“i\
4
ay
moke extensive use of Workshop for on- P';a 135 Cresconi Raad, Needham Heights 94, Massachusetts
tenna research, design, and production. "

_______ - P

42 April, 1952 — ELECTRONICS

DIVISION OF THE GABRIEL COMPANY




g !

'i‘\‘!
PSPV J o ‘

Calibraticn setup at Square D, Four Sorensen AC Line Reguie-
ters allow operater o concentrate on calibration procedurss

with assuronce that line supply Is e precise constant,

Square D Company, Los Angeles, manufac-
tures circuit breakers. Calibration of these
circuit breakers — adjustment so they will
trip when a precise power load is imposed

on them—is an important step in production.

Calibration equipment was powered frem an
unregulated line, and rejects at final inspee-

tion were running very high.

Square D engineers, realizing the source of the
trouble, investigated various types of line
regulators. It was essential that distortion be
kept to a minimum and also that line regula-
tion be precise; therefore Sorensen electronic

type regulators were chosen.

Imstallation of Sorensen Model 500S AC Line
Regulators cured the trouble, broke an impor-
tant bottleneck, and, in this case, effected a

production increase of 123%.

FOR THE LATEST AND BEST
——

- PRODUCTION

— — — — — = ~ Through Isotronics*

That's the increase reported
by SQUARE D’s Los Angeles
plant after installing

Sorensen AC Line Regulators!

Possibly in your plant there are situations
where Sorensen line regulators or regulated
DC power sources can cut costs and hoost
production. Write us fully — your problems

will receive prompt attention.

*Isotronics is a trade-marked word
pertaining to the electronic regula-
tion and control of voltage, current,
power, or frequency.

MODEL 5008

| Pr——
.sgktwsm REGULATQR |
b e S0 Gy
B fee o N g
y
mnug‘ D:Lg,_

Lenrmaye
Braroatif O - vz
3 X

ISOTRONICS . . .

£ 54 SORENSEN

SORENSEN AND COMPANY e 375 FAIRFIELD AVE., STAMFORD, CONN
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I Ube Caps .. TO YOUR SPECIFICAT:IONS

Basic cap available in two sives — 14" and 2 (. Outer
shell curled for resistance to corona at high voltage

. spring clip made of resilient carbon steel, with-
stands repeated insertions. Entire assembly firmly

eveletted together.

Special caps available . . .

or assembly to shaft of capacitor . . . top openings
P g

or single and double side openings. Color, coding,

size and length of wire to customer’s specifications.

The
UCINITE CO.

"'Newtonrille 60, Mass.

Division of United-Carr Fastener Corp.

with lug for strain relief

Also available ... caps insulated with shell of general
purpose phenolic. Special design for critical military
applications has reinforced spring and silicon rubber

jacket for high altitude, high voltage conditions.
* * * *

Complete engincering and volume production facil-
ities for all types of metal stampings, including the
facilities for the assembly of metal to plastic or

ceramic components.

Specialists in

RADIO AND AUTOMOTIVE

April, 1952 — ELECTRONICS
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SPECIALIZED FASTENERS

Illustrated above are a few of the hundreds of different fasteners and
allied devices designed and produced iz vo/ume by United-Carr for the
leading manufacturers in the electronics industry. Modern electronic devices
use hundreds of these and similar parts, each tailor-made to speed
assembly, lower costs or increase operating efficiency.

COMPLETE ENGINEERING SERVICE

United-Carr and its subsidiaries serve not only the electronics industry but
the automotive, aviation, appliance and furniture industries, too.

Each division of the company provides a reservoir of special knowledge
for the others. It is this variety of skills and experience that makes

our highly integrated organization uniquely valuable.

YOUR SPECIAL PROBLEMS

... may have fairly simple solutions or they may require close collaboration
between your engineering staff and ours. In either case, we believe
you will find it pays to consult United-Carr — FIRST IN FASTENERS.

UNITED=-CARR

MAKERS OF POT FASTENERS

UNITED-CARR FASTENER CORPORATION, CAMBRIDGE 42, MASSACHUSETTS

ELECTRONICS — April, 1952 45



Gutf Researct |

uses the new E ectro-Chemograph
to ana ze engine deposits

* Tt fact

o T23 accarate
* Pts convenient

¢UI.F Research and Development Co., Pittsburgh . . .
central research organization for the Gulf Oil Companies
. . . speeds up routine chemical analysis with their new
Type E Electro-Chemograph. Typical time-saving task for
this "automatic chemist' is the analysis of minute
amounts of internal combustion engine deposits left on
valve stems and similar surfaces. Gulf Research has set
up routine procedures to determine for lead, copper,
nickel, zinc, and other metals.

Gulf men have streamlined the operation to a point
where they can now do 9 determinations in 45 minutes.
The Electro-Chemograph tells them what metals . . . and
how much of each . . . are in the test sample. Controls
are conveniently grouped on the console to provide easy
selection of range and damping to meet just about all
analytical requirements. The whole test procedure is so
simple, as a matter of fact, that direction plate instruc-
tions on the console prove ample for 909% of routine
work.

The new Electro-Chemograph gives you polarographic
analysis at its best. Applications are broad. Proved
superior for research work as well as routine analysis,

THE PEAK IN POLAROGRAPHY- the instrument is being used effectively by production and

Meticulous attention to detail has produced test labs in detecting small quantities of minor additives
in the new Type E Electro-Chemograph and as- such as catalysts, plasticizers, oxidizing agents . . . for
sociated apparatus modern instrumentation for most common wet analyses on steel and non-ferrous
accurate polarographic analysis. The equipment materials . . . in trace analyses for poisons . . . in assaying
meets the most advanced needs of polarographic hormones and vitamins . . . and in many other applica-

research; yet it's simple enough in operation for . . . o
4 P 5 P tions in manufacturing, research, and testing fields.

Send for cuformalion .

Our new Cat. EM9-90 tells all about the new Type
E Electro-Chemograph. Also—our bibliography on

any technician to use in rapid routine analysis.

A built-in Speedomax Microampere Recorder
measures maximum diffusion current so accurately
in the undamped condition, that the envelope of
peak current values (the distance from bottom to
top of the large Electro-Chemograph curve pic-
tured here} can be used directly as a basis of

polarographic analysis has recently been revised to
include every paper published between 1903 and
1949 which we've been able to discover. Write our
nearest office, or 4979 Stenton Ave., Phila. 44, Pa.

precise quantitative analysis. This permits more
absolute quantitative determinations employing

standard diffusion current constants for measur-

ing various substances;

M MEASURING INSTRUMENTG TELEMET:RS AUTOMATIC CONTROLS HEAT TREAT!NQ FURNACES

LEEDS & NORTHRUP CO.

Jrl. Ad EM9-90(2)
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Use “dag”
Colloidal Graphite...
the Ideal CRT Wall Coating

Fies, Ine

[l
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LOOK INTO THE WONDER WORLD OF VACUUM.

Even though nature abhors a vacuum, indus-
try goes for it in a big way! Vacuum processing
is the big wonder worker in industry today, and
it's easy to see why.

Greater product durability, improved appearance,
better taste, more efficient operation, more economical
production — these are the kind of improvements you
can expect when low absolute pressures go to work. In
other words, vacuum processing is the way to make old
things better . . . and to make new things possible,

KINNEY High Vacuum Pumps are playing a vital
part in this work. In fact, more vacuum processes depend
on Kinney High Vacuum Pumps than on any other make
or style of pump. If you are planning to use vacuum in
your processes, consider the Kinney Pump Line and what
it can do for you.

' The Kinney Pump Line is the BIG LINE of vacuum

pumps. Kinney offers you a choice of thirteen indi-
vidual models ranging in free air displacements from
2 to 1600 cu. ft. per min.

' The Kinney Pump Line offers you two basic pump

designs for direct pumping and for efficient backing
of diffusion or ejector pumps: compound pumps for
pressures to 0.2 micron or better, single stage pumps
for pressures to 10 microns or be_t‘t_ej'.r o

' The Kinney Pump Line includes two types of dis-

charge valves: feather valves for fine work requir-
ing lowest ultimate pressures; stainless steel poppet
valves for rugged jobs, for heavy fluctuations in
pressure, for work involving considerable vapor or
condensate,

’ The Kinney Line comprises the widest selection of

heated and unheated oil separators; vacuum tight
valves in several different metals, styles, and sizes;
and vacuum dried Super-X Qil of very low vapor
pressure.

. The Kinney Line is backed by engineers well versed

in all phases of vacuum processing: in the metal-
lurgical, pharmaceutical, chemical, and electronics
fields . . . in food dehydration, fumigation, and
packaging . . . in vacuum distillation, coating, and
exhausting.

For a look into the wonder world of vacuum, send in
the coupon today.

KINNEY MANUFACTURING COMPANY, Boston
30, Mass. Representatives in New York, Chicago, Cleve-
land, Houston, New Orleans, Philadelphia, Los Angeles,
San Francisco, Seattle.

Foreign Representatives: General Engineering Co.,
Ltd., Radcliffe, Lancs., England * Horrocks, Roxburgh
Pty., Ltd., Melbourne, C.I. Australia * W. S. Thomas &
Taylor Pty., Lid., Johannesburg, South Africa ¢ Novelec-
tric, Ltd., Zurich, Switzerland ¢ C.I.R.E.
Piazza Cavour 25, Rome, ltaly.

5§ 5 ¥ 5 8 1 3 B 5 §F B F |
KINNEY MANUFACTURING COMPANY
3565 Washington St., Boston 30, Mass.
Gentlemen: Please send illustrated Bulletin V-51B. We are interested in:
[ Vacuum exhausting

D Vacuum distillation

D Vacuum coating
[] Vacuum dehydration

—’ Name

Company

D Vacuum metallurgy

Address

City.

ELECTRONICS — April, 1952
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Standard Style 557 ceramic dielectric trimmer.

Standard Style 535 miniature tubular plastic
dielectric trimmer.

Standard Style 531 tubular plastic dielectric
trimmer,

Standard Style TD2A dual ceramic dielectric

trimmer.

Standard Style TS2A single ceramic dielectric
trimmer.

Standard Style 3139 tubular ceramic dietectric
trimmer.

Standard Erie Style 557 Trimmer with special bent
rotor terminal.

Special ribbon type terminals on standard Style
TS2B Trimmer for direct connection to other
components,

A compact pluggoble assembly for mounting a
trimmer in parallel with a plug-in crystal.

Special bracket and terminal arrangements on
dual trimmer unit.

Compact Trimmer — Capacitor — Resistor — Coil
Design. A complete oscillator unit.

Where special mounting is desired, standard Erie
Style TS2A and Style 557 Trimmers can be sup-
plied mounted on brackets.

Two trimmer elements become an integral part of
this coil form and L.F, top section.

Special steatite tubular dual trimmer.

Special’ tubular ceramic trimmer and variable
inductance with molded phenolic case, having one
common terminal.

want...

ERIE RESISTOR provides a large and versatile
family of trimmers . . . compact, rugged, economical
.. . with excellent stability, high maximum to min-
imum ratios, and time-saving installation features. N

ERIE has furnished manufacturers with many
custom designed trimmers which incorporate the
elements of Erie Disc and Tubular Ceramicon
Trimmers for simplification of assembly and saving
of space in specific applications.

Send your Trimmer problems to ERIE RESISTOR

Electrronics Diviacon

50

ERIE RESISTOR CORP. ERIE, PA.

LONDON, ENGLAND . . . TORONTO, CANADA
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Tape recording takes the “pulse”
of the MATADOR

TESTING OF GUIDED MISSILES like the
famous “Matador” (above) involves a compli-
cated job of telemetering. At the Air Force
Missile Test Center in Florida, a series of
down-range telemetry stations pick up pulsa-
tions transmitted by the missiles in flight.
These signals are recorded on tape for later
decoding.

“Scotch” Sound Recording Tape captures

every impulse, reproduces it with unequaled .
fidelity. This gives engineers a dependable, TAPE RECORDINGS of telemetered missile flights
are gathered at a central point for study and analy-

IaStlng record of Va:luable engineering measure- sis. By playing back the recordings, engineers can
ments—stress, strain, temperature, etc. re-create each flight in its entirety.

g v MWL

Here's why recording enginears use
more "SCOTCH” Sound Recording Tape
than all other brands combined:

Lower noise level than any other tape

Greater output sensitivity than
any other tape

Better reel-to-reel uniformity than
any other tape

Erases cleaner than any other tape

' No curling or cupping—always lies
TECHNICAL ASSISTANCE on every phase Ao SRS,
of sound recording is yours for the asking
from your local 3M Service Representa-
tive. Backed by the extensive facilities of
the 3M Laboratories, he’s ready te help
with problems, show you new techniques,
assist in selection of equipment. Call him
today . .. or write us direct: Dept. E-42,
Minnesota Mining & Mfg. Co., St. Paul
6, Minnesota.

® Lubricated for longer tape life

The term "“SCOTCH” and the plaid design are registered trademarks for Sound
Recording Tape made in U.S.A. by MINNESOTA MINING & MFG. CO., St.
Paul 8, Minn.—also makers of “‘Scotch’ Brand Pressure-sensitive Tapes, *Under-
seal” Rubberized Coating, “'Scotchlite” Reflective Sheeting, “*Safety-Walk’ Non-
slip Surfacing, ““3M” Abrasives, “3M” Adhesives. General Export: 270 Park
Avenue, New York 17, N. Y. In Canada: London, Ont., Can,
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Overloads, cutting out
the brecker on the 5
hp Class “A“” motor
powering this grinder,
caused 25% daily
down-time. Motor was
rewound with Silicone
insulation; 15 hp
MOTOR REY O NIERY breaker installed and
‘";‘;Z’:{f&?:ﬂ"‘é; s : grinder has been run-
MACHINE CO. - ning “steodily since.

Prodecticn speed-ap fimited life of
Llo=s B zone mwocrs to obout
20 -days. In two vears, $370 invested
n sewinding mozo-s with Silicone
Cless H; insulatien, saved $80,000
e lobor, plus
s value of
osf produactiors, “Factual
detsiks or requests.

ECTRICAL Engineers and Production Men can save
thousands of dollars* by using Dow Corning Silicone (Class H) Insulation to up-rate
standard frame motors of all sizes. Class H Insulation permits higher operating
temperatures and heavy overloads for sustained periods, at the same time multiplying
motor life—reliability—overload capacity—moisture resistance—and productivity.

Furthermore, at name plate rating, there is no appreciable difference in power
factor and efficiency between a Silicone insulated and a Class “A" insulated motor.

If speeded up production schedules are one of your problems, why not add more
muscle to your motors by changing over to Class “H” insulated equipment?

Most of the leading rewind shops now offer Class “H’* Insulation made with

Dow Corning Silicones. Talk to the people who rebuild your motors —

or call our nearest branch office. There’s a specialist in Atlonta

s . 5 Chicago
Silicone Insulation there to help you. Covaiand

00W CORNING :c"usv .

oW or
SlLlCONES Les Angeles
Washington, D.C.

*WANT PROOF? Write for Dow Corning Dotu Sheet BE-16

DOW CORNING CORPORATION < MIDLAND, MICHIGAN

In Canada: Fiberglas Canada Ltd., Toronto
In England: Midland Silicones Ltd., London
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o ASSMIKES

the capacitors with the exclusive glass
housing and plastic dielectric film

Applications:

Glassmike capacitors are wound with the plastic film which
accentuates the electrical characteristics you require, and re-
sults in capacitor design of minimum size. The metal ferrules,
soldered to silver bands at each end of the hermetically-sealed
glass tubes, eliminate mounting problems.

audio and RF coupling

pulse forming and de-spiking networks
radio frequency bypass

low and high pass filter networks

audio frequency coupling

electronic computers

electrometer and oscillator circuits

ete.

Send us your requirements and we will recommend the proper capacitor.

MANUFACTURERS
Glassmike Capacitors
Plasticon Capacitors
HiVoit Power Supplies
Pulse Forming Networks

ondenser roducts "0mpany

7517 North Clark Street » Chicago 26, 1llinois

ELECTRONICS — April, 1952

= Glassmikes . . . an exclusive capacitor line originally designed by our engineers
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COMPLETE LINE OF CORES
TO MEET YOUR NEEDS

Y Furnished in four standard
permeabilities — 125, 60, 26
and 14,

% Available in a wide range of
sizes to obtain nominal in-
ductances as high as 281
mh/1000 turns.

Y These toroidal cores are given
various types of enamel and
varnish finishes, some of
which permit winding with
heavy Formex insulated wire
without supplementary insu-
lation over the core.

54
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HIGH Q TOROIDS for use in
Loading Coils, Filters, Broadband
Carrier Systems and Networks—
for frequencies up to 200 KC

For high Q in a small volume, characterized by low eddy current
and hysteresis losses, ARNOLD Moly Permalloy Powder Toroidal
Cores are commercially available to meet high standards of physical
and electrical requirements. They provide constant permeability
over a wide range of flux density. The 125 Mu cores are recom-
mended for use up to 15 ke, 60 Mu at 10 to 50 ke, 26 Mu at 30 to 75 ke,
and 14 Mu at 50 to 200 ke. Many of these cores may be furnished
stabilized to provide constant permeability (+0.1%) over a specific
temperature range.

Monufactured under hcense arrongements with Western Electric Company —

THE ARNOLD ENGINEERING COMPANY

SU@IBEARY O.F ALLEGHENY LUDLUM STEEL CORPORATION -I,

i

gpnﬂal Ofﬁce & Plant: Marengo, lilinois
R - _
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! .--E’;_Q neél' show 901; how
“1iyopcan use MICRO
Pracision Switches

“Tesaprindple

MICRO SWITEH |

4

o , :
- - T s r 4 15l 8
% . [ ] a L] | ! { .88 %
industries find Bt gt |
c RO I . . S -t h |
xa T
i 3 - ] t' o
; ideal for door interlock protection i
Electronic equipment frequently makes use of danger- : 5
ous high-voltage currents. In order to guard against
serious injury to operating personnel, provision must : ,
be made to equip all doors, panels and drawers of ]
: such high-voltage equipment with interlocks which E
=N open circuits when the doors are opened.
MICRO field engineers have croperated with engi- :
neers in the electronic industry in the development ACI D ' I rerlock Switch
of a wide variety of MICRO interlock switches to ';“‘?Ro dI f 1 Door nht.arhocf :v'nccy s 1
; : : esigned for use on high frequel it
e meet those exacting reqt.nremer'lts. Major mam'1f.ac- - dig, radar, X-ray and other cabinets * . }
+ turers of such electronic equipment as television for housing hazardous equipment. This !
+ transmitters and cameras, theatre television projec- is one of the many designs incorporating S g
tors, aircraft radio and radar, sonar equipment, elec- the MICRO basic swnch..
3 tronic test equipment and mary other products have NS T
T selected MICRO precise and dependable door inter- il
& 281 lock switches as components.
- An important safety feature of MICRO interlock
e switches is that while the circuit can be manually
F4tt closed for technical checking purposes, the inter-
: 1 locking feature is automatically restored upon the il
T next door closing. .
| 4t b = o MICRO 2AC6 Door Interlock Switch
"T’ MICRO’s wide experience in the design and applica- Designed for the scme purpose as the 1
] tion of electronic door controls is available to you. ,N“C?O L’;C:'Sf:‘s @%;;"f;':::n;wgih
- —— is of smaller size, i3 -
- SR We invite you to contact the nearest MICRO branch signs using the MICRO V-31 as the basic
b | for complete information and engineering assistance. switching element,
i SW iTC
- fREEPORT, ILLINOIS 1
L b4 4 4
MICRO Snap-Action Switches. Honeywell Mercury Switchkes -
HONEYWELL ~p
A D ON O AP O 0 R ATOR COMPA t
- .
Trrre = H— . - " . ;
2 S5 BN 00 06 I A0 95 30 25 o o Ree s 4+ UJ‘ " It
& B T i i1
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Precision Wire Wound Resistors:
JAN-R-93, and Commercial

External Meter Multiplier Resistors:
JAN-R-29

Pre-Wired Resistor Switch Assemblies

Other Types to Your Specifications

MEPCO,  INC., MORRISTOWN, NEW JERSEY
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Trust yl?;él this test...only

e HEINEMANN CIRGUIT BREAKER

NORMAL

POSITION This man is holding a short circuit in his bare fingers. He might receive
a bad burn. .. except that this circuit is protected by HEINEMANN
Circuit Breakers.

With slower circuit protection, wires heat, insulation breaks down
. .. and service troubles get their start. However, HEINEMANN Circuit
Ereakers don’t use heat for actuation. .. they have no thermal elements.
On short circuits, tripping is always imstantaneous, in fact, so fast that
wires in motor windings and other equipment are completely safe. On
momentary overloads a proportioned time delay is provided.. . being
shorter for large overloads. . .and longer for small ones.

Performance to this extent explains why most equipment manu-
facturers use HEINEMANN Circuit Breakers in their products.

Send for complete literature. HEINEMANN ELECTRIC

TRIPPED @
e COMPANY, 97 Plum Street, Trenton 2, N.J.

don’t use heat... USE POWER

Tripping mechanismdesign provides fastest action
with least amount of friction ... but never
nuisance fripping. HEINEMANN Circuit Breakers -
have no confusing "reset” position...only “On"
and “Off.” After tripping, this can be turned
“On’ immediately if the fault has been corrected.

HEINEMANN Circuit Breakers . . One, two and three pole . . 10 milliamps to 100 amperes
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...1he Defense Program
requires

precision producis by

JALICROSS

SPAC

SHALLCROSS MANUFACTURING COMPANY

522 PUSEY AVENUE - COLLINGDALE, PA.
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... /S Prepared fo
Design Dynamofors
fo MIL-D-24 o
for Quantity SN
Production... g

@ The design and manufacture of dynamotors for 7 ] é Y
military service has been Red Bank’s business for * J \b‘; E
. fok i g’“
over ten years. The requirements of the new dyna- = i
motor specification MIL-D-24 therefore include I 4 4 %
many of the features that are incorporated in ‘ &
4
v !

all Bendix dynamotors. When compliance with
MIL-D-24 is required, Bendix engineers will work
with you to design a unit exactly fitting your needs

and will prepare the detailed supplementary

specifications covering your model as required by
MIL-D-24. Following approval and assignment of a
military designation, Bendix production will be

geared fo your schedule. Write direct to:

RED BANK DIVISION OF BENDIX AVIATION CORPORATION
RED BANK, NEW JERSEY
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. ¥,

AVIATION CORPORATION
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CORPORATION

U.S.A.”’s Sole Commaercial

Source of Vacuum
Melted Metals

Vacuum Metals Corporation
has been formed to supply spe-
cialty metals and alloys for appli-
cations of high performance in
terms of physical, chemical or
electrical properties.

Vacuum melting techniques
developed by National Research
are used to produce metals of
higher purity and alloys held to
closer composition tolerances
than ever before achieved com-
mercially.

HIGH

ELECTRONICS — April, 1952

PURITY METALS -

Organized by National Re-
search as a wholly-owned subsid-
iary, Vacuum Metals Corporation
now has facilities for vacuum
melting more than five tons per
day of metals such as copper,
nickel, molybdenum or iron.

The unique properties of vacu-
um melted pure metals and alloys

are particularly useful in applica-
tions such as electronic and elec-
trical parts, magnetic materials,
bearing materials, diaphragms,
instrument components, labora-
tory standards and Atomic En-
ergy projects.

Write to us for further infor-
mation about our facilities.

VACUUM METALS CORPORATION

Subsidiary of National Research Corporation

70 MEMORIAL DRIVE

HIGH VACUUM CASTING

CAMBRIDGE 42,

* SPECIAL ALLOYS -

MASSACHUSETTS

GF (Gas Freel METALS
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When Working
with
High Vacuum

Select the equipment to fit the job from

the complete line of National Research
o

Vacuum Equipment

S
e
.

FOR

T

FOR CREATING
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Special
Equipment
and Plant
Installations

V250 Rotary Condenser. A typical proc-
essing unit in o large, high vacuum plant
which we designed and built.

Vacuvum Fusion Gas Analyzer. Analyzes
metals and allays, including titanium,
for combined or dissolved oxygen, nitro-
gen, and hydrogen.

This is only a part of the com-
plete line of National Research
equipment. Our equipment is de-
signed to fulfill practical perform-
ance requirements of vacuum
equipment users.,

Gain the benefits of the high stand-
ards of practical performance built
into all National Research products.
Write us for further details.

INDUSTRIAL RESEARCH + PHOCES!; DEVELOPMEENT * WITH VACUUM ENSINEERING AND EQUIPMENT oy “ .-Eg—f UETALLUAGY * DEMYDRATION ' DISTILLATION + COATING * APPLIED EWYSICH

National Research Corporation

Equipment Division

SEVENTY MEMORIAL DRIVE, CAMBRIDGE, MASSACHUSETTS
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7 20 STANDARD
LOW-COST TYPES

for instruments; r&dios, appliances,
toys and other usés -

SP ST h SP DT , 3-POSITION DP
w. ri I
g: g} ' ’ZP'""T"’ - 4-POSITION SP
D
DP ST with spring return sP PT PL!JNGER TYPE
DP DT with spring return
with spring return gt DP DT PLUNGER TYPE
no indent 3 with latch
TP DT
with spring return . 4P DT 4-GANG SP DT
Midget with indent
idge g 3-AMP, SP ST
3-POSITION SLIDE PUSH TYPE o
Triple-pole Double-pole momentary contact 3-AMP. SP DT

Wrete for Catalog REC-8§

Electronic Components Division

STACKPOLE CARBON CO., St. Marys, Pa.

FIXED RESISTORS o VARIABLE RESISTORS IRON CORES
CERAMAG® FERRITE CORES LINE & SLIDE SWITCHES
CHOKE FORMS - GA CAPACITORS
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A MESSAGE TO AMERICAN

INDUSTRY o

ONE OF A SERIES

POINTING the WAY

To Continuing Prosperity

The set of figures in the middle of this page is

news of high importance to every American.

In effect, it says that there is no basis in fact for
all this talk about a collapse of capital expendi-
tures plunging us into a depression following the
industrial build-up for defense.

Such talk assumes that without defense orders
business would spend relatively little for new in-
dustrial plant and equipment. The figures below
show that that assumption is not justified.

penditures in 1953, 1954 and 1955, provided the
money to carry them out can be obtained.

A Record in '52

As was expected, their plans call for another
record-breaking volume of capital expenditures by
business in 1952. But, as many did not expect, the
McGraw-Hill survey also discloses plans for very
heavy capital expenditures in each of the three
years following. Expenditures now planned for
those years are, to be sure, lower than those
planned for 1952, But the significant fact is not that

BUSINESS PLANS FOR NEW PLANTS AND EQUIPMENT (Millions of Dollars)

McGraw-Hill Survey
Actual | Actual
Splgns%l.ng Splegnsdll:lg Planned — Preliminary Plang —
1952 1953 1954 1955
Manufacturing. . .. .. ... .. .. ......... 7,491 11,141 12,921 10,028 8,525 8,194
Mining. . ...... ... i, 684 806 943 415 321 358
Railroads. . ......................... 1,136 1,564 1,642 1,248 1,117 1,002
Electric & Gas Utilities**. ... ... ...... 3,298 3,676 3,948 3,360 3,204 2,748
Other Transportation & Communications 1,392 1,592 1,721 1,671 1,943 1,839
ALL INDUSTRY 14,001 18,779 21,175 16,722 15,110 14,141

*U. S. Department of Commerce
**Electrical World (A McGraw-Hill publication) and American Gas Association.

The figures come from the fifth annual McGraw-
Hill survey of business plans for new plant and
equipment. Companies were asked to report
through that survey not only their plans for 1952,
but plans they now have in hand for capital ex-

they are lower. Experience shows that plans made
several years ahead always overlook many ex-
penditures that are needed later.

The significant fact is that the expenditures al-
ready planned for 1953-55 are so high. For example,




those now planned for 1955 would be higher than
those of 1950, which, at that time, were second
highest in our history.

If these plans are carried out we shall have an
essential element of continuing prosperity. Sus-
tained expenditures for capital expansion and
betterment account directly for a large share of our
employment and consumer income. Moreover,
consistent modernization of industrial plant raises
production efficiency and brings more and better
goods and services within reach of more consumers.

It is not to be expected, of course, that we can
come down from the peak of the defense boom
without readjustments in some sectors of business.
But if capital expenditures by business are carried
out on the scale now planned, we shall be able to
take any necessary readjustments in our stride,
and continue to increase our industrial strength.

From V-J Day to the end of this year, manu-
facturing industries will have spent over $60
billion for new industrial plant and equipment.
This is more than the value of all the plant and
equipment these industries had on their books at
the end of World War II It is this heavy outlay
that causes some, assuming most postwar plans
for industrial expansion and modernization will
be completed, to fear a collapse of capital ex-
penditure.

Plans to Go Ahead

But American industry still has plans to go right
ahead expanding and improving its facilities. This
was the most striking single finding of this year’s
survey.* It disclosed also that after 1952:

— 83 per cent of the companies answering the
survey are planning substantial further mod-
ernization.

— 48 per cent will need more capacity to make
their present products.

— 33 per cent plan additional capacity to make
new products.

It cannot be too strongly emphasized, however,
that these plans represent what American industry
wants to do. They are a concrete expression of
hope and aspiration. As such they are extremely
important, for they dispose of the idea that busi-
ness considers the job of expanding and improving
its facilities as finished, or anywhere near finished.

But the plans carry no guarantee of accomplish-
ment. If they are to be realized, business must have

the funds to carry them out. There is no assurance
that the money will be available if the present level
of corporation taxes is continued. Eight out of ten
companies, according to the McGraw-Hill survey,
will rely entirely on profits and reserves to finance
their 1953-55 programs. So, in calculating their pro-
grams for these years, the companies were asked
to assume relief from “excess profits” taxation.

Federal taxes now take at least 52 per cent of a
corporation’s profits, and 82 per cent of any profits
in the so-called “excess profits” bracket. Despite
this drain on their funds, companies are able to
finance their 1952 programs because (1) they are
borrowing heavily, and (2) many of them are get-
ting government loans or special tax concessions
on new facilities installed for defense purposes. But
these are emergency aids.

Only Two Ways

When the present defense program tapers off,
there will be only two ways by which business can
possibly increase its principal source of funds for
new plant and equipment. One way is to make
more profits before the tax collector takes his cut.
And the only way many companies, already oper-
ating at capacity and high efficiency, can do that
quickly is by raising their prices. That is an un-
popular method. Also, with the return to more
competitive markets, it might be self-defeating.

The other way is for the federal government to
release its strangle hold on business profits. The
so-called “excess profits” tax—the 82 per cent tax
which is really a tax on business growth — should
be repealed, effective January 1, 1953. And a cut
in the basic tax of 52 per cent on all corporate
profits should come not much later. That is by all
odds the most important single step toward assur-
ing that business plans already made for capital
investment in 1953, 1954 and 1955 are carried out.
It is the most important single step toward sus-
taining our present prosperity.

Through its plans for continued expansion and
improvement of its facilities, American business
clearly points the way to avoid the depression
that so many have feared — and the Communists
have so ardently hoped —would follow the peak
of defense mobilization. It will be a tragedy for
our country and for Americans in every walk of
life if we do not insist that business get the chance
to follow this wise and constructive course.

McGraw-Hill Publishing Company, Inc,

#*Note — A copy of the full report of this survey can be obtained by addressing: Dcpartment
of Economics, McGraw-Hill Publishing Co., Inc., 330 West 42nd St., New York 36, N. Y.
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On the surface most discs look pretty much alike. And for some
jobs, their characteristics may seem fairly similar, too.

But can you depend on them? Are you sure that the discs you
use will give consistently fine performances for any kind of

job day in and day out?

When 'he chips You can if you select PRESTO.

That’s why, in the final analvsis—

hen the chips are down—more
are down...

and more stations, studios, and

schools are choosing PRESTO.

They appreciate the craftsmanship that goes into the manufacture of
each disc—the meticulous preparation of the aluminum hase, the

use of the finest lacquers, the careful curing in the world’s most modern
disc plant. They know that the PREsTO label stands for

a consistently good disc.

RECORDING CORPORATION

PARAMUS, NEW JERSEY

EXPORT DIVISION:
25 Warren Street, New York 7, N, Y.
CANADIAN DIVISION:

o Tﬁ Walter P. Downs, Ltd.
k Dominion Square Bldg., Montreal

ORLD'S LARGEST MANUFACTURER OF PRECISION RECORDING EQUIPMENT AND
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adjustment. They have a negative temperaturc

Centigrade at 25°C,, increasing with their resistivity,
and a low voltage coefficient.

“Carborundum” and “Globar” are registered trademarks
which indicate manufacture by The Carborundum Company.

EXTREME \ - |
TEMPERATURE \

CHANGES \ 7 g
need not effect
Circuit Performance  \

///II/I”””\\\\\\\\\
[oX 7]

Nlustrution conrtesy of Bell Aircruflt Corporation

The characteristics of GLOBAR
temperature-sensitive Resistors are used to

advantage in compensating for resistance changes

-\ Ceramic Resistors

Because of their pronounced negative resistance-

temperature feature, they are particularly
useful in measuring and control circuits, in coils

iy

E

2

TRADE MARK
such as generator and motor fields, and for

stabilizing circuits having a positive 'température

coefficient of resistance.

GLOBAR temperature-sensitive resistors have no

@ This bulletin contains useful
moving parts to wear out or get out of

engineering data on GLOBAR temperature-
sensitive Resistors. Copies will be
supplied immediately upon request.
Write Dept. E 87-107, The
Carborundum Company, GLOBAR
Division, Niagara Falls, N. Y.

coefficient ranging from 1% to 2.2% per degree

87-10"
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4 Facts every Manufacturer

using sheet metal cabinets, consoles, chassis, or enclosures

ought to know about...

: Fab"

e — —

You Secure Complete Individuality with a Karp custom-built unit, You Take Advantage of Our Dies and Tools accumulated over many
insuring: @ Exact, perfect fit; @) Loweroverall assenibly costs; @) Finished years, saving you the expense of special dies, jigs, fixtures. Karp ¢‘Semi-Cus-
product cost no more than with a less expensive stock cabinet requiring tom Design’’ gives you the benefits of a custom-built unit, plus low assembly
extra assembly time due to inexact fit; ¢ Finest appearance, reflected in cost and low finished product cost as compared with a stock cabinet. And
increased sales; @ Individuality; () Space-saving compactness, Karp quality workmanship insures excellent efficiency and fine appearance.

4, THE KEY TO ASSEMBLY
EASE AND SPEED . . .

KARP

““ACCURATED’
e
FABRICATION

* Jobs are roted for required tof
erancas — liberal or close — with
quality maintained af its best.

3. THESE rscr{mouss
' APPLY TO . ..

Everything in Sheet Metal, from a simple chassis, rack, or panel to You Save Assembling Time and Cost with Karp ““Accurated’
the most elaborate electronic apparatus console, cabinet, and enclosure. Fabrication of sheet metal because every dimension is accurate. . . every
Karp fabricates any sheet metal, any gauge, any size, any quantity, from hole drilled clean, accurately sized and positioned . . . openings accurately
a small lot to big volume runs. Scientifically air-conditioned, dust-proof spaced. . . all units uniform and finish perfect. Production is rolling and costs
facilities insure finest quality painting and finishing. stay down in hundreds of plants, thanks to this ‘‘efficiency insurance.’’

Why not let KARP Field Engineers study your assembly requirements?

Whether your fabricated sheet metal unit is a2 lib-  welding, finishing, or all combined..."“Accurated”
eral or a close tolerance job — whether it calls  Fabrication the Karp way insures assembly ease,
for simple or intricate forming, drawing, bending,  speed, and economy. Send us your blueprints,

(Although Karp's new 73,000-square-foot plant— with over 400 employees and 27 years of
know-how—is primarily engaged in production for major defense contracts and strategic ma-
terials are on allocation, we continue to the best of our ability to produce for general industry.)

KARP METAL PRODUCTS CO., INC.

IMDUSTRY'S PARTNER
st B 215 63rd STREET, BROOKLYN 20, NEW YORK

Specialists in Fabricating Sheet Metal for Industry
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General Electric can show you how to

make wider use of

From vears of experience in manufacturing paper-dielec-
tric capacitors, General Electric can show you how to
make wider use of your JAN capacitors.

These capacitors are used in thousands of applications
——primarily d-c at rated voltages and temperatures. How-
ever, most JAN units can be operated at other voltages
and under widely varying conditions.

For example, actual life tests have shown that a
General Electric 1 muf. CP 70 unit rated for a minimum
life of 10,000 hours at 1000 v. d-¢ and 40 C or 700 v.
d-c and 85 C, can also be used at:

JAN-C-25 capacitors

Higher voltages—1380 v. d-c at 85 C for 500 hours.
1300 v. d-c at 85 C for 1000 hours.

Higher temperatures—105 at 525 v. d-c for 500 hours.

AC voltages—440 volts, 60 or 400 cycles
with normal JAN-C-25 derating.

General Electric has similar data for most of its JAN
units, showing how each may be operated under a variety
of conditions. For information on how these standard
G-E capacitors may be applied in your circuits, consult
your Apparatus Sales Office, or write to Specialty Capac-
itor Sales, General Electric Company, Hudson Falls, N. Y.

GENERAL @3 ELECTRIC

68
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BRING THROUGH EQUIPMENT FAST!

e
gl it
([T ’_;ﬁx

S —

~

ORGANIZE CIRCUITS QUICKLY

Schematics of most electronic equipment can be
broken down into circuit blocks of logically
associated functions. These functional circuit
blocks can be mounted readily either in the Alden
720" plug-in packages or Basic Chassis unit. Tube
sockets and associated components quickly lay
out on full scale Unit Planning Sheets for mount-
ing on terminal cards. These special pre-punched,
multi-hole terminal cards have wide flexibility to
take an infinite variety of circuit variations. Both
sides of card can be used to obtain maximum
component density area. Using the Unit Planning
Sheets, functional circuit units are oll planned in
one step.

IT'S AS SIMPLE AS THIS!

= 94‘<“(
¥ " S
/@ o ’ »

o L g U

{ Miniature Terminals — 650 Series

Terminal cards have been designed to accommo-
date tremendous number of circuit variations — to
make neat tube and component sub-assemblies with
a minimum of wiring and simplified assembly tech-
niques. Special Alden Miniature Terminals are new
and radical punch press configuration — ratchert slot
holds various size component leads for soldering —
no twisting of leads with pliers. Figure “eight”
shape accommodates cross wiring and buss leads.
Terminals are punch press parts — so take a min-
imum of solder, reduce solder time, eliminate dancer
of cold solder joints.

Back Connectors — 462MIN Series

Alden Terminal Card System means minimum of
inter-cabling — but even this cabling can be laid
out easily and proceed as simple sub-assembly. Open
sided chassis construction makes cable easy to wire
to front panel, terminal cards and back connectors.
The Alden Back Connectors are units that can be
discretely positioned on the back of the chassis —
isolating lines with incompatible voltages, currents,
or frequencies. This design insures accessible solder
terminals for soldering — avoids rat nests of con-
gested conventional back connector wiring. Color
<oded, the Alden back connectors provide beautiful
operational or service check points for all leads to
and from chassis.

<

Hinged Front Panel Design

Hinged front panel design of chassis allows rheo-
stats, indicator lights, jacks, etc. to be mounted on
panel as another easy-to-work sub-assembly. This
panel attaches easily to chassis — is wired — swung
up and fastened with Alden Target Screws.

FROM STANDARD STOCK COMPONENTS
YOU CAN SIMPLIFY DESIGN —

[ —
IEI Hg'ﬁ Portable

GET EASY SUB-DIVISION
OF LABOR

Solder terminals and sockets quickly rivet to
Alden terminal card according to layout on Unit
Planning Sheet. Components snap into the special
Alden Miniature Terminals which hold them for
soldering — (No twisting or wrapping of leads
necessary) — With all tube sockets and their asso-

ciated components mounted on one card — the
wiring and soldering of circuits is an open, easy~
to-work sub-assembly operation.

Target Screws

These screws have concave head with arced notch
so power screw driver locates head quickly, ‘no
danger of it slipping out and marring panel surface
— yet same screw can be unfastened with coin in
order to hinge forward the front panel for servicing
and check in the field.

‘’Serve-A-Unit Lock”

Assembled — the Basic Chassis simplifies operation
of equipment — Slashes service and maintenance
time. Smooth, positive insertion and removal of the
chassis is provided by the Alden “‘Serve-A-Unit
Lock.” A simple twist of the handle and the chassis
backs off with finger tip ease. It also pilots the chassis
back into place — securely locking it for operation
with the same facility.

TO GET STARTED QUICKLY!

Send for these tremendously useful Labora-
tory Work Kits and have them in your lab
for use on present equipment or immedi-
ately ready for next new project:

Kit #4 Alden "20” Plug-in Packages..$10.00*
Kit #24 Alden Basic Chassis. ......... $26.50*
Kit #25 Alden Terminal Card Mtg. System
$11.50*
Kit {26 Basic Terminal Staking Tools $15.00*
Kit #8 Target & Cap Captive Screws $ 3.00*
Kit #29 Color Coded Back Connectors $ 4.50*

—or send for free booklet, 'Basic Chassis
and Components for Plug-in Unit Construc-

*Prices shown are for sample kits onla’-——
For produstion runs send us your schedute.

SPEED PRODUCTION - AND CUT
SERVICE COSTS

©)
CUT SERVICE AND

MAINTENANCE COSTS
IN FINAL EQUIPMENT

In field, shop, or office your equipment main«
tenance is reduced to 30 second changeovers,
Basic replacement elements are small enough in
weight and size to be shipped by parcel post,
for repair,

FOR SMALLER UNIT,
ALDEN “20"
PLUG-IN PACKAGES

Here is a plug-in package unit using the above
method of converting schematic into finished assem-
bly quickly. Simply mount the completed terminal
card sub-assembly on the Alden 20" Non-Inter-
changeable base, dip solder the leads — add cover
or housing and handle and it's completed — In op-
eration, visual or instrument checks are easily made
~— if trouble occurs doubcful units are quickly
isolated — these units easily unplug and a compre-
hensive inspection made. Spare units can be plugged !
in so equipment doesn't have to be inoperable while
repairs are in process. -

Open &
Construction

Shielded
Construction

90

20" Rack and Chassis
Non-Interchangeable Mounting Sockets
Base

ALDEN PRODUCTS COMPANY 127 North Main Street, Brockton, Massachusetts




INTERNATIONAL

e

HERMETICALLY SEALED
RECTIFIERS

Cartridge Type—up to 60ma.,
9,000 volts per cartridge.

* and, we fmow owt husinese

A recent month’s production
included Rectifiers to supply 40
microamperes, 1,000 volts, and
Rectifiers with a capacity of
140,000 amperes, 14 volts. Owned
and managed by Engineers who
are specialists in the design and
manufacture of Selenium Rectifiers.

POWER RECTIFIERS Submit your problems for analysis
Ratings up to 250 KW, Efficiency to 87%, Power Factor 95% and we will be glcd to offer our
recommendations.

GENERAL OFFICES:
1521 E. Grand Ave.

El Segundo, Calif.
Phone El Segundo 1890

CHICAGO BRANCH OFFICE:
205 W. Wacker Dr.
Franklin 2-3889
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You can make better products from clean,
smooth, flat Chase Sheet Brass and Copper.
Chase sheets are free from oxide coatings, excess

grease and oil. That means they are uniform
in color and have a bright finish.

CMP orders. We can make favorable mill
deliveries on authorized Controlled Materials
orders. In many cases our warehouses can

ship from stock. Your inquiries are invited.

Chase,ﬁ BRASS & COPPER

WATERBURY 20, CONNECTICUT  SUBSIDIARY OF KENNECOTT COPPER CORPORATION

o The Nation’s Headquarters for Brass & Copper

Albanyt Cleveland Kansas City, Mo. New York San Francisco
Atlanta Dallas Los Angeles Philadelphia Seattle
Baitimore Denvert Milwaukee Pittsburgh Waterbury
Boston Detroit Minneapolis Providence

Chicago Houstent Newark Rochestert [1sales
Cincinnati  Indlanapolis New Orleans St. Louis office only )
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(JAN-R-94, Type RV2)

% watt, 1%i¢” diometer var-
lable composition resistor.

Also available with other special milltary features not
tovered by JAN-R-94. Attached Switch can be supplied.

(JAN-R-94, Type RV3)

% wott, 1%’ di vari
able compotition resistor,
Alse svailable with other specicl military feotures aot
covered by JAN-R-94. Attached Switch can be supplisd.

(JAN-R-19, Type RA20)

2 watt, 11%," diameter 9

veriable wirewound re- v

sister. Alse available with other special milltary features
nei cavered by JAN-R-19. Attached Switch can be supplied.

/ B
‘%“?’i‘"’

(JAN-2-19, Type RA30) /%

jar ‘ ‘

- |

4 watt, 11%:” diameter
verioble wirewound re-
sister. Alse aveliabis with othor special militery features
nel covernd by JAN-R-19. Ateched Switch can b supplicd.




Y2 woit 70°2, %" diametes miniaturized variabie
composition resistor.

\
N 5 9y

o)
)0
1 watt 70°C, 1%¢” diameter variable compo-
siidon resister. Attached Switch can be supplied.

(JAN-R-94,
Type RV4)

2 watt 70°C, 1%”
diameter varigble
composition re~
sistor. Alse available with other special miltary
features not covered by JAN-R-94. Attoched

Switch ean be supplied.

CHICAGO TELEPHONE SUPPLY
(gm/m'zaff

o

REPRESENTATIVES
Hen-y E. Sanders

401 North Brood Street
Philadelphia 8, Pennsylvania
Phome: Walnut 2-5369

W. 5, Harnon Company
1633 So. .o Cienega Blvd.
Los Angeles 35, Colifornio
Phone: Bredshaw 2-3321

IN CAmADA

C. €. Merzdith & Co.
Streetivill=, Onfario

SOUTH AMERICA
Jose Luis Pontet

Buenos Aires, Argentina
Montevideo, Urugugy
Rio de Janeiro, Brazil
Sao Pavlo, Brazil

OTHER EXPORT
Sylvan Ginsbury

8 West 40th Street
New York 18, N. Y.



VARGLAS SILICONE:
Electrical Insulating Tubing and Sleeving :

MEETS MIL-1-3190 CLASS “H” SPECIFICATIONS

A combination of Varglas Sleeving made with continuous
filament glass yarns and Silicone High Temperature Resin.
Varglas Silicone is the only Class ““H” insulation with these

features:

FLEXIBLE from 500° to —85° F in some grades.

RESISTANT to flame, moisture and fungus, abrasion,
acids, mild alkalies.

DIELECTRIC PROTECTION up to 7,000 volts depend-
ing on grade.

AVAILABLE IN 10 COLORS, where required at no

extra cost.

In addition to our regular line of
Silicone sleeving and tubing,
we also make Varglas Silicone
treated tying cord and lead wire.

CORPORATION e

¥
1 ~ Makers of -~ e
ELT E‘ecmcal Insulating

£

o 06 g 0?00 00 2 8

VARFLEX Sales (o.. Tuc.

308 N. Jay St., Rome, N. Y.
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W mMrca camacrrors!

They say, ‘Nobody knows mica capacitors like ‘«—E_—

=

Cornell-Dubilier.” You get the benefit of this mastery

of mica whether you’re using C-D’s tiny Silver Mike, or C-D’s

ELECTRONICS — April, 1952

famous commercial transmitter mica capacitor, or something in-between!
Send for Catalog No. 420. Dept. K42
Cornell-Dubilier Electric Corp., South Plainfield, N. J.

CorNELL-DUBILIER
() CAPACITORS

SUBSIDIARY PLANTS IN SOUTH PLAINFIELD. N. J.:. NEW BEDFORD. WORCESTER, AND
CAMBRIDGE. MASS.; PROVIDENCE, R. [.: INDIANAPOLIS, IND.; FUQUAY
BPRINGY, N.C.: AND SUBSIDIARY, THE RADIART CORP., CLEVELAND, OHIOQ

1910-1951




MICROAMPERES

WESTON

The strong conviction instrument users hold for
measurements by WESTON has its foundation in their
own instrument experience . . . yecars during which
WESTON instruments have given unfailing service . . .
proved beyond doubt their unequalled precision, stam-
ina and dependability. It is evident in the widespread
preference shown for WESTON instruments for panel
and built-in needs . . . where so much depends on the

movement of a pointer. Regardless of the service . . .
or the type, range or sensitivity of the instrument . . .
truthful measurements and long, carefree service are
taken for granted. Copy of panel instrument bulletin
A7C gladly sent on request. WESTON Electrical
Instrument Corporation, 617 Frelinghuysen Avenue,
Newark 5, New Jersey . . . manufacturers of Weston
and TAGliabue instruments.

WESTON Jlitimerily

9360
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OUTPUT VOLTAGE

Red lines show abnormal voltages.

Output voltage stabilized in less than one and one-half cycles

as input drops from 130 to 100 volts.

INPUT VOLTAGE

AUTOMATIC VOLTAGE STABILIZERS

OUTPUT VOLTAGE

AR IAAAS
VUV

AN

AN

UV

LOAD CURRENT

Red lines show abnormal voltage and current.

»

Output voltage stabilized within two cycles as load current

jumps from 0 to full load.

Split-cycle action of G-E Stabilizers
assures top performance of your product

A common cause of substandard per-
formance of electrical equipment is
fluctuating a-c voltage supply. The sim-
plest way to prevent local voltage con-
ditions from affecting your product
performance is to use G-E Automatic
Voltage Stabilizers.

MADE TO FIT ANY APPLICATION

Light, compact, standard models are
now made in sizes 15 to 5000 va. These
models can easily be used in a wide
variety of applications: laboratory and
factory testing equipment, signal and
alarm systems, and many others. To do
specific jobs, special designs are avail-
able or can be made.

CORRECTS WIDE RANGE OF VOLTAGES

Standard G-E Voltage Stabilizers cor-
rect for all fluctuations between 95 and
130 volts, or 190 to 260 volts, deliver-
ing a stable 115 or 230 volts to your
product within #=1%. Special models
can stabilize to an even closer degree.

EASY TO INSTALL; NO MAINTENANCE

Only two sets of terminals to connect:
one for supply and one for the load.
Since there are no moving parts or elec-
tronic components, need for replace-
ment parts, adjustments or any other
maintenance is virtually non-existent.
Operation is completely automatic. Gen-
eral Electric Co., Schenectady 5, N. Y.

GENERAL ELECTRIC

ELECTRONICS — April, 1952

411-99

\
]
-

3 Ny -
SENSITIVE EQUIPMENT, such as this Type H
Leak Detector, functions accurately only when

voltage is properly stabilized. G-E voltage sta-
bilizers perform this stabilizing function.
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If the government has
tossed a problem
in your lap
(having to do with
rectification, that iIs)

...we'd like to assist you!

We’ve made millions of SELETRON selenium rectifiers in
all sizes and shapes — tiny ones and whoppers — standard
commercial ones, and those designed especially to meet
government’s rigid specifications. That includes hermet-
ically sealed jobs as well as stacks built to withstand salt
spray and high humidity tests.

We've sold a whale of a lot of 'em to the various
branches of government including the armed services and
their contractors, and thus have learned a great deal about
rectifier idiosyncrasies and their application.

All this accumulated rectifier wisdom we’ll share with
engineers and technical men who have U.S. Government
induced problems . . . and no strings attached!

State that problem, please. You’'ll receive a detailed,
constructive answer promptly. Or if you wish our general
literature on the subject, ask us for bulletin No. 104-D-3.

-

- -~

- Teaa
-

Do you have your

copy of this instructive
24 page booklet? If
not, send for Booklet
No. 117-

"-:g::

AL
\

%
W
\

{
i
\

-
-
i me ===

SELETRON & GERMANIUM DIVISION

RADIO RECEPTOR COMPANY, INC.

@ Since 1922 in Radio and Electronics @

SALES DEPT: 251 West 19th Street, New York 11, N. Y.« FACTORY: 84 North 9th Street, Brooklyn 11
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YOU ARE LOOKING AT
THE MOST Accurate and MOST Rugged
TIME-MEASURING INSTRUMENT IN GENERAL USE

IN THE WORLD!

The

STANDARD

Available
in 12 Models

Manually and
“Eiectrica|!y
Operated
'y
Portable Cases
or
Panel Mounting
L]

Optional
Lhanges to
Conform to
C stomers’

Requjrements

PROGRAM CLOCK SYSTEMS

ELECTRONICS — Aprif, 1952

It's Thare — in the “Clutch”
the Heart of STANDARD'S

Uncanny Precision

Performance

Governmént

Educational
Institutions

Electrical
Industries

Scientific
Laboratories

Aviation
Automotive
Chemical
Food:
Textile
Papep
Petroleym

Fundreds of Otfer
INDUSTRIAL
Classifications

tTABLISHED

1884

i

TIME — SIXTY-EIGHT YEARS

£ES Let our Enginesrs
belp you with
Your Special

Timing réblems

ELAFSED

N D AR L < Vi
97 Logan Street, Springfield 2, Massachusetts

TIMERS AND CHRONO-TACHOMETERS
LABORATORY PANELS
PIPELINE ANALYZERS

79



Problem:

How to obtain controlled weld area and
reduce costly fabrication of end to end
welded circuit breaker parts

General Plate

80

Provided the solution with Steel edgebonded to

®

A leading manufacturer of circuit breakers had the
problem of bonding a steel armature to a thermostat
metal element. Individual butt welding of the small
pieces was impractical due to the high cost of flash
removal, and need of numerous inspections.

The problem was submitted to General Plate
whose engineers quickly provided the solution by
edge bonding steel to a Truflex thermostat metal
ingot and then rolling the combination down to the
proper size. As illustrated in the photograph, the
result was a composite metal that was easily fabri-
cated, gave the performance required and reduced
costs considerably.

No matter what your problem, it will pay you to
consult with General Plate. Their vast experience

B 2

in cladding precious to base metals, or base to base
metals can overcome your problems ... often
reduce costs.

General Plate products include . . . precious
metals clad to base metals, base metals clad to base
metals, silver solders, composite contacts, buttons
and rivets, Truflex® thermostat metals, Alcuplate®,
platinum fabrication and refining, age-hardenable,
#720 manganese alloy. Write for information.

Have You a Composite Metal Problem?

General Plate can solve it for you

GENERAL PLATE

Division of Metals & Controls Corporation
34 FOREST STREET, ATTLEBORO, MASS.

April, 1952 — ELECTRONICS



; STANDARD TYPE ‘‘CV‘’ UNITS:
p 15 VA to 10,000 VA

Most voltage requlating requirements can be
et from these “stock” voltage requlating trans-
formers. Requlation is +1% or less with a
total primary voltage variation as great as
30%. This is the static-magnetic voltage requ-
lator that has become the “Standard of the
World.”

.
A

CUSTOM DESIGNED UNITS: 1 VA to 25,000 VA

The wide flexibility of the SOLA Constant Voltage principle
makes possible special designs to meet your specific require-
ments. Often, time and money can be saved by direct use or
modification of a regulator from the several hundred special
designs on file. Custom designs can include: SPECIAL VOLTAGE
RATIOS, SPECIAL FREQUENCIES, COMPENSATION FOR
FREQUENCY VARIATION, MULTIPLE OUTPUT VOLTAGES,
THREE-PHASE SERVICE, and MILITARY SPECIFICATIONS.

STANDARD
SPECIALIZED TYPES:

Avdailable from reqgu-
lar production; stock:

.+.less than 3% har-

monic distortion . . .
=+1% regulation.

]

« « « +3% regulation
or less...single, com-
pact voltage source.

...less than 3% har-
monic distortion . . .

+1% regulation.

. =3% regulation
. inexpensive . . .
plug-in type.

3 Write on your letterhead for our new Con-
W %@@ stant Voltage Catalog. It gives complete

. p specifications, and operating data on SOLA
y n T R A " s F o R M E R s Constant Voltage Transformers, including

special units. Request Bulletin DCV-142.

ELECTRONICS — April, 1952
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mechanical strength for these LT\ 4

Rapid Staking

e e Q
g

( "
 INSUROK
| T-725

INSULATING LAMINATE

Also provides superior insulation resistance and

EXAMINE T-725’s COMBINATION
OF PROPERTIES FOR YOUR
TOUGH ELECTRICAL JOBS!

Thickness Tested ................. 1/16”
Moisture Absorption (24 hours).. ... 0.42%
Expansion after 24-hr Immersion in Water at 77 F

@enter ol ansAnAnt T 0.0002"

EQGE gt s e s v s i e 7 o 0.c003"”
Tensile Strength

Main Direction ............... 18,000 psi

Cross Direction ................ 14,000 psi
Flexural Strength

Main Direction . ... ............ 21,000 psi

Cross Direction . ............... 17.000 psi

Dielectric Strength (perpendicular to laminations)
Short Time . 700 v.p.m.
Step by Step .

After 96 hr at 90%
Rel. Hum. at 104°F

Tests at Room

Conditions
Power Factor at

1 megacycle 0:030 5w bl 0.031
Dielectric Constant at

1 megacycle 4.5
Loss Factor at

1 megacycle 0.134.......... 0.146
Insulation Resistance, megohms .. 121,000

Y

82

switch stators

Mallory engineers ran repeated tests on INSUROK 1-725, and found
that it hus not only high insulation resistance, but excellent resiliency,
which permits rapid staking of terminals under pressure without cracks
in the immediate staking area. This qnality, according to Mallory,
... prevents electrical losses due to surface collection of moisture in
cracks. Mallory R1 Switches thus have longer service life.”

T-725 is practically unaflected by sanding, and
meets the property requirements of M1L-P-3115
and other rigid government specifications. These A g
parts are being fabricated by Richardson—in
large volume—and with critical dimensions held /
to—=+ .002” or less. Investigate INSUROK lami- /.
nated and molded plastics for your produect.

Write for Data Sheet

on T-725 and illustrated
booklet—‘Laminated INSUROK,”

% RICHARDSON COMPANY

FOUNDED 1858—LOCKLAND, OHIO

2797 Lake St., Melrose Park, llinois (Chicago District)
SALES OFFICES: Cleveland *  Detroit * Indianapolis * lockland, Ohio
los Angeles * Milwaukee * New Brunswick, (N. J.) ¢ New York ¢ Philadelphia
Rochester * San Francisco * St louis

April, 1952 — ELECTRONICS
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TYPE A-25 (25 WATT)

Tests show that our new A-25 rheostat is so rugged that

it will stand up under the most adverse conditions !

It gives maximum wattage dissipation for
its size; and the added safety factor made pos-
sible by our new high temperature blue-gray
enamel.

The terminals, made of strong corrosion re-
sistant alloy, are permanently welded to the
winding form. The finest quality wire—made
to our own specifications—is wound evenly on
a toroidal ceramic form, and then securely

bouded to eliminate troublesome connections.

The wound ring is made an integral part of
the refractory base by vitreous enamel. The
phosphor bronze actuating arm, to which is at-
tached a graphite brush, gives perfectly smooth
action, with excellent electrical control. And

ELECTRONICS — April, 1952

the shafts are insulated from all live parts by a
strong shaft insulator.

Our A-25 units are equipped with three ter-
minals to permit either potentiometer or
rheostat use.

Send for new A-23 bulletin.

HARDWICK, HINDLE, INC.

Rheostats and Resistors

Subsidiary of

THE NATIONAL LOCK WASHER COMPANY

Established 1886 NEWARK 5, N. )., US.A.
The mark of quality for more than half a century
83



WE'RE PROUD of our C and D capacitors!
They're rugged, reliable and simple. Their
functional design permits rapid, accurate
assembly which results in lower cost to the
user. Materials are appropriate for the appli-
cation and the finest available today. If
you're building medium powered radio fre-
quency equipment it will pay you to use
JOHNSON C and D capacitors.

CONSTRUCTION

Heavy aluminum end frames, .051” plates
and 5/16” tie rods assure exireme rigidity.
Rotor contacts are laminated phosphor
bronze. Dual models have center rotor con-
tact for electrical symmetry. Low-loss Steatite
insulators are located outside the most in-
tense RF fields and used solely to support
stator assemblies. Shafts are Y4” diameter,
cadmium plated with %" rear extensions.
Mounting brackets furnished for normal or
inverted mounting. End frames drilled and
tapped for panel mounting. special brackets
or mounting of accessory components.

SPECIAL TYPES
Variations from standards such as special
capacitances, ball bearings, dynamically
balanced rotors, stainless steel shafts and
right angle drive duals can be furnished in
production quantities,

n{—-
TYPE C DUAL TYPE D SINGLE

Do you have our newest General
Products Catalog 9727 Most of this
diverse line of electronic material
can still be furnished with reason-

able delivery. IHere, perhaps, are

the answers to some of your current
production problems.

Cat. No.

250C70
500C70
250C90
350C90
50C110

100C130

200CD45
300CD45
200CD70
300CD70
150CD9%0
50CD110
100CD110
50CD130

100D33
250D35
500D35
100D45
150D45
50D70

70D70

100D70
150D70
250D70
350D70
50D9Y0

70D90

100D9Y0
150D90

100DD35
150DD35
200DD35
300DD35
500DD35
150DD45
200DD45
50DD70

70DD70

100DD70

100DD9%0

TYPE C SINGLE SECTION
°Cap. per Sect.

. Plates
Max Min. Spacing Per Sec, L
252 34 1757 24 613
496 56 1757 47 12+
245 43 250" 31 124%
337 63 250" 43 14%
51 19 3507 8 473
103 30 3507 17 8
251 66 350" 4] 182
51 24 500" 10 713
102 42 .500" 21 134
TYPE C DUAL SECTION
204 21 1257 15 813
290 26 1257 21 10y
198 27 175" 19 125
305 37 1757 29 16%
147 30 250" 19 14%%
50 18 350" 103
103 32 350" 17 164
51 24 500" 10 143%
TYPE D SINGLE SECTION
99 14 0807 8 2
252 24 080" 20 4
496 36 .080” 39 6%
104 19 1257 12 4
146 23 1257 17 4
51 17 1757 7 2%
72 18 1757 11 47
‘98 23 1757 15 4
151 31 1757 23 61
244 45 175”7 37 104
351 62 1757 53 137
53 20 250" 10 4
73 25 250" 14 53
99 30 250" 19 7H
149 43 250" 29 10+:
TYPE D DUAL SECTION
95 13 .080” 8 435
147 15 080" 12 54
202 19 .080” 16 74
291 24 .080” 23 933
496 38 .080” 39 131
155 24 1257 18 . 913
198 27 1257 23 124
52 15 1757 8 54
72 17 1757 11 TH
97 22 175" 15 9
151 31 1757 23 134
52 19 250" 10 9it
97 30 250" 19 144

®Nominal Values

E. F. JOHNSON COMPANY .lnesora

84
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Here’s a new thin Class *“*H°° insulation . ..

IRVINGTON Silicone-Coated Novabestos

Only .0025” to .003” thick—suitable for continuous operation at 180° C

—offering excellent electrical and good physical properties—Irvington
Silicone-Coated Novabestos is ideally suited for any application re-
quiring a thin high-temperature insulation.

Irvington Silicone-Coated Novabestos consists of a special grade of
very thin, very pure long-fiber asbestos formed into continuous-length
rolls, and completely saturated and coated with silicone resin.

Silicone-Coated Novabestos is a two-way space-saver in the design of
electrical and electronic equipment. Since it meets all Class “H” re-
quirements, it allows windings to run at higher temperatures, and thus

permits more compact construction. Its exceptional thinness cuts down
the space needed for insulation—effecting savings in weight as well as
in size.

If you’ve been looking for a thin Class “H” insulation, you'll certainly
want to know about this new product of Irvington insulation leader-
ship. Just send the coupon for technical data sheet.

uene Oftne g
e

JRVINGToR
o< )
s

Bt

000000000000000000000000060600000000

Send this convenient coupon now | Irvington Varnish & Insulator Co. e

I ‘ f 17 Argyle Terrace, Irvington 11, N. J.

Gentlemen:

Please send me technical data sheet on Irvington
Silicone-Coated Novabestos.

me itle
VARNISH & INSULATOR COMPANY L i
. Company.
Irvington 11, New Jersey Street
Plants: Irvington N. J.; El Monte, Calif.; Hamilton, Ontario, Canada City Zone State .

For Further Information, Consult pages 92-93 in the 1951-1952 Electronics Buyers’ Guide
ELECTRONICS — April, 1952 85



VEEDER-ROOT

Here’s still another good soldier, on  and more indispensable to all types of
a highly special assignment. With con-  defense materiel, what might we do . ..
tact assembly, it counts miles and yards,  especially for you? Just say when you'd
when used in conjunction with other lijke to get together...and start figuring.

equipment. And it also makes contacts
on predetermined readings . .. direct VEEDER-ROOT INCORPORATED

R R “The Name That Counts”
readings thdt need no translation. HARTFORD 2, CONN.

Chicago 6, Ill. - Greenville, S. C.
Montreal 2, Canada - Dundee, Scotland

Offices and agents in principal cities

/) Counats erything on artle

Now, as the counting process

comes to be counted as more

86 April, 1952 — ELECTRONICS)



When you buy AlSiMag ceramics you get:

. Engineering know-how accumulated during
half a century of specialization.

. Unexcelled production facilities.

. The widest choice of ceramic materials
available in the industry.

. Equipment of a size and completeness that
can handle YOUR job.

. Research which has constantly improved
known ceramics and has led in the develop-
ment of new special-purpose ceramics.

. The highest quality custom made ceramics,
delivered when and as promised.

One of the most important questions is: “"Can they
deliver on time and according to promise?’

American Lava Corporation has equipment of a
size and completeness which is not matched in the
industry. A book showing about 200 pictures of
equipment producing AlSiMag technical ceramics
has just been published. This book will give you a
good idea of the size, versatility and skill of our
organization. We'll be glad to send you a copy if
you'll request our booklet ‘'50 Years of Progress.
As you look through it we believe you'll agree that
we have the equipment and know-how to handle
YOUR job.

SOTH YEAR OF CERAMIC LEADERSHIP

AMERICAN LAVA CORPORATION

CHATTANOOGA 5, TENNESSEE

OFFICES: METROPOLITAN AREA: 671 Brood St., Nework, N J., Mitche!l 2.8159 o PHILADELPHIA, 1649 North Broaod St., utevenson 4-2823
SOUTHWEST: John A. Green Co., 6815 Orinle Prive, Dallos 9, Dixon 9918 ® NEW ENGLAND, 1374 Massachusetts Ave., Cambridge, Moss., Kirkland 7.4498
LOS ANGELES, 232 South (Hil! St., Mutyvol 9C7& ® CHICAGO, 228 North LlaSclle St., Central 6-1721 o ST, LOUIS, 1123 Washington Ave., Garfield 4959
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KOLLSMAN

for products of precision

and dependability

Aircraft Instruments and Controls » ¢ ¢ Miniature
AC Motors for Indicating and Remote Control
Applications ¢ ¢ ¢ Optical Parts and Optical Devices

Radio Communications and Navigation Equipment

Today, Kol sman works withotrt pause toward the
fulfillment ¢f America’s defense needs. And to our
nation’s research scientists, the skill, ingenuity and
creative drive of Kollsman Research Laboratories
are available for the solution of instrumentation and
contrcl problems.

KoLLsMAN INSTRUMENT CORPORATION

ELMHURST, NEW YORK GLENDALE, CALIFORNIA
SUBSIDIARY OF

Standard, colL PRODUCTS CO. INC.

April, 1952 — ELECTRONICS



TIME SAVERS IN THREE SIZES

cLECo

SCREW DRIVERS
AND NUT RUNNERS

Sy

One of these air-operated tools can cut yout

assembly costs by driving screws or running

nuts faster. Each tool is tailored to the re- =

poxd

quirements of the job, each is light and eaS‘y; s

to handle. Ask your Cleco Field Engmeer ;‘”&g‘:

for a demonstration. s

K > -.- For No. 8 Machine Screws
tHECLELD a1 pNEUMATIC
REVERSIBLE SCREW DRIVER

Scarcely larger than a fountain
pen, this 9%:-ounce tool is ideal
for driving small screws and
other fasteners.

For 3,8’ Bolts and Nuts
the¢LECD g

PNEUMATIC REVERSIBLE ; :

IMPACT WRENCH For 1/4'' Bolts and Screws e
Thisofp::ﬂerfu:' izol ei‘.;. THECLEtb 9RSPC g Iiﬁ *
::: frouebr;?fre; gegver REVERSIBLE SCREW DRIVER ‘s:e_ ]
developed. It is light, This production tool features the new :
compact and well bal- Cleco adjustable clutch with sfurdy i
anced. Yet it gives slip-impact action for final tightening: =~
the powerful torque Finders and bits are easily changed“ e
necessary for positive without dismantling any part of ihe e
tightening of bolts tool. "’Xg’_"—:’
and nuts. e

m 3
—*\uuy CLECO DIVISION =¥

of the REED ROLLER BIT COMPANY, 5125 Clinton Drive, Houston 20, Texas, U.S.A.

DIVISION OFFICES
GEORGIA: Atlanta 3, 502 Peters Bldg. ° ILLINOIS: Chicago, 5701 West Madison St. ®  MASSACHUSETTS: Worcester, 23 Enfield St.
MICHIGAN: Detroit, 2832 East Grand Bivd. L] MISSOURI: St. Louis 3, 2322 Locust St. [ NEW JERSEY: Newark 4, 75 Lock St.
OHIO: Cincinnati 2, 729 Temple Bar Bldg. @  PENNSYLVANIA: Philadelphia 20, 5220 North Fifth St. . . . Pittsburgh 17, 5626 Phillips Ave.
TEXAS: Fort Worth, 1717 East Presidio @ CALIFORNIA: Los Angeles, 1317 Esperanza St. ® MARYLAND: Baltimore 20, 39D Oak Grove Dr.

In C da: Cleco P atic Tool Company of Canada, Ltd.,, 927 Millwood Road, Toronto (Leaside), Ontario
DISTRIBUTORS IN PRINCIPAL CITIES OF THE UNITED STATES AND THOUGHOUT THE WORLD 2331
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Dont Scout A

You can count on Sangamo whenever you need
small sized, light weight button capacitors that
are electrically and mechanically stable.

Sangamo Silvered Mica Button Capacitors meet
all requirements of components for V. H. F. and
U. H. F. applications. They have extremely low
series inductance—ideal for application in high
frequency circuits. Button capacitors with tem-
perature coefficients and drift characteristics up to

PAPER-MICASHLVER-ELECTROLYTIC
CAPACITORS

that @s...

“ Ohund fOl' Buu'ons Capacitots

&

N\

A ™ Sangamo can furnish
“ness SILVERED MICA BUTTON CAPACITORS for any requirement

and including “E’’ of JAN-C-5 specification can be
furnished. These capacitors are encased in silver
plated, corrosion resistant brass. The case serves
both as a shield and as the low potential terminal,

Sangamo Buttons are stable over a normal operat-
ing range from minus 50° C to plus 85° C. Higher
operating temperature requirements will be con-
sidered and may be negotiated with our engi-
neering department.

SANGAMO ELECTRIC COMPANY

MARION,
SANGAMO COMPANY LIMITED, LEASIDE, ONTARIO

IN CANAPDA:

ILLINOIS

April, 1952 — ELECTRONICS



in
M\N\ATURllAT|0N
'\{ 90-Terminal, Plug

o) s
Hepmenc Hi}\“m‘
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Kelelo)

Plaines,

eal Corporation of Des
field

The Electro-S
acknowledged leader in the

linois, is an
of hermetica
of exceptional quality.
fore, that it should single out
PRODUCTS CO.to develop @ needed, polarize
20-terminal, plug-in header in @ 1” maximum
dimension. 1t knew that only HERMETlC, with
its vast experience, equipmeni and engineering
staff. could design and develop such a plug
... one that would pe able to withstand the
mass spedromeier tests to which it would bhe

subjected for leaks and cracks.

It was natural, there-
HERMETlC SEAL

@ 1he 'lO-term'mnl, (erumic-meiul plug has 7 terminals
on the inside cirdle and 13 in the outer dircle. 1t is olso
avcilable for other applications 0 o 14-terminal plug-in
wirh 7 different polnr'ued positions as shown on the print.

6 bmit your own problems in this highly
exacting field to ovrf specialisi-engineets.
They are eager to be of help.

Hermeﬂc‘Sea\ Products Co.



Coit
FOrm
LST o
Lsg
Lss

Here are the coils you want
...the way you want them!

Take advantage of one of C.T.C.’s
most popular and useiul serviees . . .
the winding of slug tuned coils to exact
specifications. Single layer or pie types
furnished. You can be sure your specs
— military or personal — wall be faith-
fully followed to the last detail of ma-
terials and methods, and with expert
workmanship.

C.T.C. coil forms are made of quality
paper base phenolic or grade L-5 sili-
cone impregnated ceramic. Maunting
bushings are cadmium plated brass and
ring type terminals are silver plated
brass. Terminal retaining collars of
nylon-phenolic also available in types
LST, LS5, LS6.

Wound units can be coated with dur-
able resin varnish, wax or lacquer. Both

CAMBRIDGE THERMIONIC
CORPORATION

custom or standard . . . the guaranteed components

See our listing in Electronics Buyers’ Guide
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coils and coi’ fcrms are furnished with
slugs and rour.ting hardware — and
are obtainable in large or small produc-
tion quantities. Be sure to send com-
plete specifications for specially wound
coils.

All C. T.C. materials, methods, and
processes meet applicable government
specifications. For further information
on coils, coil forms or C.'T.C.’s special
consulting service, write us direct. This
service is available to you without extra
cost. Cambridge Thermionic Corpora-
tion, 437 Concord Avenue, Cambridge
38, Mass. West Coast manufacturers,
contact: E. V. Roberts, 5014 Venice
Blvd., Los Angeles, and 988 Market
Street, San Francisco,

California.
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NEW CERAMIC COIL FORM KIT,
Helps you spark ideus in designing elec-
tronic equipment or developing protfo-
types and pilot models. Contains 3 each
of the following 5 C.T.C. ceramic coil
form types: LST, LS5, LS6, LS7, LS8.
Color-coded chart simplifies slug-identi-
fication and gives approximate fre-
quency ranges and specifications. Nylon-
phenolic collars to replace metallic rings
available with kit for all ceramic coil
forms except LS7 and LS8.

NEW NYLON-PHENOLIC COLLARS.
Terminals held securely; soldering spaces
doubled; excellent for both bifilar and
single pie windings. Show an increase in
Q and many new benefits over metallic
rings — without impairing in any way the
moisture- and fungus-resistant qualities of
coil form assemblies.
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AS A SHAFT . . . Rollpin serves as an
axle for the sparkwheel of a cigarette
lighter. No riveting or threading nec-
essary ... faster assembly. Note flush.
clean fit.

AS A KEY . .. Rollpin demonstrates its
ability to do away with precision tol-
erances, in this heating system damper
arm. Faster, cheaper and more satis-
factory than usual assemblies.

YOUR IMPORTANT FASTENING JOBS

are cheaper. .. faster, with nn

Rollpin is a pressed-fit pin with chamfered
ends. It drives easily into holes drilled to nor-
mal tolerances, compressing as driven. No
reaming,no tapering,no extra assembly steps

AS A DOWEL . . . Rollpin is used here
to prevent rotation of a thrust bear-
ing. No reaming, no special locking.
Easily removed. Lowest possible dowel
pin cost.

AS A STOP PIN . . . in this application,
Rollpin is shown in a ratchet wrench
adaptor. With i1s light weight and
high shear strength, Rollpin functions
perfectly . . . cuts assembly costs.

required. Rollpin fits flush, locked in place
by the constant pressure it exerts against

the hole walls. Can be inserted with auto-
matic press, or by hand —removable with a

drift or pin punch.

Rollpin is reusable again and again.

|

|

|

|

|

Elastic Stop Nuts with the Jfamous red collar :
are another ESNA product :

|

|
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Name

MAIL COUPON TODAY.
plans include the above applications —or set screws, rivets,
hinge pins, cotter pins, pivot pins, taper pins—you can’t
afford to be without complete details on Rollpin. Write now—
find out how much faster and cheaper Rollpin can do the job.

Section R1-421, Elastic Stop Nut Corporation of America
2330 Vauxhall Road, Union, N. J.

Please send me the following free information

on ESNA self-locking fasteners:

[ Rollpin bulletin and sample Rollpins [] AN-ESNA conversion chart
[J Elastic Stop Nut Bulletin [

AS A CLEVIS PIN . . . here Rollpin holds
firmly in clevis, permits free action of
moving member. Rollpin application
above is with the plate of a home
workshop tool.

AS A SIMPLE FASTENER . . . Rollpin re-
places a set screw in pinning a gear to
a shaft. Assembly time is shorter, serv-
ice life longer. Vibration-proof flush
fit. Easily removable.

TRADE MARK

If your present operations or

[] Here is a drawing of our product.
What fastener do you recommend?

Title

Firm

Street

City




Marchant Calculating Machine Company
“They make no mistake

in figuring resistor costs”’

says L. F. Cburch, L. F. Church Company, San Francisco,
representative for Ward Leonard Electric Company

It’s cost in terms of performance that counts with the
makers of Marchant calculators.

A lot of asithmetic would be delayed if resistors failed
to work in these push-button multiplication calculators.
That’s why Marchant insists upon quality resistors,
rather than taking a chance with bargains.

How do you #// a quality resistor?

It's true that most resistors look alike. A resistor is a
simple piece of equipment—really nothing more than a
piece of ceramic tubing . . . a couple of terminals . . . a
piece of tesistance wire . . . and a protective coating.

But there the similarity ends, because in the important
things that really count, resistors are miles apart! And
the biggest difference is that all of the resistor is actually
made by the company that sells it.

The only way to be sure that all components will react
the same to changes in temperature is to balance their
thermal characreristics.

Take the tube. Companies like Marchant are depend-
ing on that high-density, non-porous, high-dielectric
strength, perfectly cylindrical Ward Leonard ceramic
core, with smooth surface and straight ends.

They also know the terminals are made of the right
alloy to permit proper expansion . . . and that they’re
securely, rigidly, clamped to the core.

They know the wire is drawn especially for their type
of resistor . . . is capable of withstanding great overloads
. . . has uniformly low coefficient of resistivity. They
also know the coating provides a complete hermetic
seal, highly resistant to thermal shock and to high
humidity, acids, alkalies, electrolysis.

You can be sure of quality, by buying your resistors
from the ore manufacturer who manufactures, not just
assembles, all the components that go into resistors.
Play it safe and sound — insist upon VITROHM resistors.

WARD LEONARD

ONARD

ELECTRIC COMPANY

MOUNT VERNON, NEW YORK

R «lt- B ngineeneds Coiinly Since 1892
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CERAMIC CORES are made by extruding
refractory material from hydraulic presses
such as this in Ward Leonard’s plant.

g

VITREOUS ENAMEL for coating is fritted,
then ground to exact fineness in these
revolving “ball mills.”

RESISTANCE WIRE sample is being proc-
essed in the combustion furnace to insure
accuracy of alloy formula

VITROHM vitreous enamel is measured by
interferometer for coefficient of thermal
expansion, melting and annealing points.

Uniform Quality—Matched Thermal Characteristies—
Long Service Life of VITROHM Resistors—
Result From Unified Manufacture

All components of a VITROHM re-
sistor are made by Ward Leonard, the
only manufacturer who makes, not just
assembles, all parts.

Vitreous enamel coating and cer-
amic cores are formulated and made
by Ward Leonard—wire is drawn to
their specifications.

This means that all parts are uni-
form in quality, balanced in respect to
thermal coefficient of expansion.

ELECTRONICS — April, 1952

There’s no loosening, no failure,
due to unbalance of thermal charac-
teristics, heat affects all parts the same

way, which in turn means longer life. -

VITROHM resistors will stay on the
job under the most adverse operating
conditions where a less carefully made
resistor would break down. Thermal
shock, vibration, corrosive atmo-
sphere, overloads, even prolonged ex-
posure to humidity and electrolysis
will not affect their performance.

MO TOR:
CONTROLE

i

DISTRICT OFFICES

AND REPRESENTATIVES
Atlanta 5, Ga.
C. B. Rogers and Associgtes, 1000 Peochtree St., N. E.

Baltimore 18, Maryland
Durling Electric Co., 2322 No. Charles St.

Charlotte 1, No. Cerolina
James L. Highsmith & Co., P. 0. Box 1011

Chicago 4, lliinois
Ward Leonard Electric Co., 53 West Jackson Blvd.

Cincinnati 2, Ohio
Sheldon Storer and Assoc., Trans. Bidg., 307 E. 4th St.

Clevelond 14, Ohio
The Ambos-Jones Co., 1085 The Arcade

Corpus Christi, Texas
Brance-Krachy Co., Inc., 126 North Staples $t.,
P. 0. Box 463
Denver 2, Colorado . . . Mark G. Mueller, 1644 Blake St.
Detroit 21, Michigan
Jesse W. Eakins Co., 16575 James Couzens Highwoy

Hartford 6, Conn.
Ward Leonard Electric Co., 37 Webster St.

Houston 1, Texas
Brance-Krachy Co., Inc., 4411 Navigation Blvd.
P. 0. Box 1724

Kansas City 2, Mo. .. Maury E. Bettis Co., 406 W. 34th St.
Knoxville, Tenn.

John 6. Pettyjohn, 1243 North Broadway,

Los Angeles 13, Cali. oL

Word Leonard Electric Co., 420 So. San Pedro St.

Memphis 3, Tenn.
E. E. Torkell, 198 So. Main St., P. 0. Box 4020

Minneapolis 5, Minn.
Newark 2, . J. Marvin H. Kirkeby, 437 Oliver Ave., S.

Ward Leonard Electric Co., 1060 -Broad St.

New Orleans 13, La.
Electron Engineering Co., 1050 Constance St.

Philadelphia 2, Pa.
Ward Leonard Electric Co., 112 South 16th St.

Pittsburgh 16, Pa.  W. A. Biftner, 3045 W. Liberty Ave.
Roanoke, Ya. . Lynn H. Morris, 2603 Dorchester Dr., Rt. 2,
Rochester'7, N. Y. P. 0. Box 5097
$t. Louls 10, Mo. Ward Leonard Electric Co., 66 South St.
Ward Leonard Electric Co, 4030 Chouteau Ave,

Salt Lake City 1, Utah
San Antonlo, Texas Leonard M. Slusser, 318 Dooly Bldg.
Brance-Krachy Co., Inc., 434 Transit Tower Bldg.
San Francisco 3, Calif. L. F. Church Co., 750 Natoma St.

Seattle 4, Wash.
Northwestern Agencies, Inc., 4130 First Ave., So.

Tucson, Arizona
Central Station Equipment Co., 2323 Aviation Highway
Washington 5, D. C.
Fedoral Engineering Co., Inc., 1109 K. St., N. W

CANADA
Edmonton, Alta . . .. ..D. M. Fraser, itd., 10627-101 St.

Halifax, N. S... .. ....D. M. Fraser Ltd.,, 702 Robie St.

Montreal 25, P. Q.
D. M. Fraser, itd., 1570 St. Matthew St.

Toronto 1, Ont.. . D. M. Fraser, Ltd., 54-56 Lombard St.
Yancouver, B. C.. .. D. M. Fraser, Ltd., 716 Cambie St.
Winnipeg, Man.. .. ..D. M. Fraser, 1td., 401 Ave. Bldg.

EXPORT
New York 4, N. Y.. .. .Ad. Auriema, Inc., 89 Broad St.

Werd Lsonord's com-
plate sngineering
book, 'Hondbook
Power  Resifors,” $3.
el AR,
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From highest headquarters

to front line fox hole...

Key to i
Subminiaturization

Timely example of Mallory
capacitor know-how is the
new Tantalum capacitor,
developed by Mallory for
the Armed Forces submini-
aturization program. It is
remarkably efficient from
—60°C. to +200°C.

In the gigantic production effort now under way to meet
the Nation’s military needs, electronic equipment has an
increasingly responsible role.

At every level, from highest headquarters to front line fox
hole, military personnel and equipment depend on elec-
tronic devices. And no electronic equipment can operate
without capacitors.

To assure dependable performance of their equipment,
many manufacturers rely on Mallory capacitors.

They know Mallory produced the first high voltage dry
electrolytic capacitor . . . pioneered electrolytic capacitor
miniaturization . . . developed designs providing long shelf
life and wide temperature range characteristics. They know
Mallory offers unique facilities, personnel and products.

It will pay you to use Mallory capacitors in your electronic
equipment . . . to consult Mallory on any problem involving
the application of standard capacitors, the development of
special types, or the simplification of related circuits.

PR MALLORY & CC.Inc.

MALLOR

P. R.
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MALLORY & CcO.,

I. SERVl'N(j INDUSTRY WITH

Electromechanical Products—Resistors ¢ Switches ¢ TV Tuners ¢ Vibrotars
Electrochemical Products —Capacitors e Rectifiers® Mercmybfy-Bﬁ terias
Metallurgical Products—Contacts ¢ Special Metals s Welding Materials

INC., INDIANAPOLIS &, INDIANA
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> AGIN NATURE ... The current
conjecture is that the FCC plan for
defreezing television stations will
allow radiated power of 100 kw on
channels 2 to 6, 200 kw on chan-
nels 7 to 13, and 1,000 kw (or pos-
sibly unlimited power) on the uhf
channels 14-83. This looks like
rather rank diserimination against
the pioneering television stations,
who ran up the red ink during the
early years of tv broadcasting,
most of which sit on channels 2
through 6. It also looks, less obvi-
ously, like some fairly ripe dis-
crimination against a potfull of
potential televiewers in remote
areas.

" The reasoning behind it has a
bureaucratic ring. Seems like
everyone is now agreed that sta-
tions on uhf channels will have a
tough time competing with vhf sta-
tions, since nature has arranged
that vhf signals carry farther, for
given power and antenna height,
than do uhf signals. The Commis-
sion is understandably anxious to
have the uhf spectrum occupied,
despite this disadvantage, and is
accordingly doing everything in its
power to augment uhf coverage by
allowing higher power to be used.
This is known as legislating a fact
of nature into oblivion.

We predict the differential in
allowed power won’t last long, for
the following reasons: Whatever
pbower can be economically radi-
ated on uhf channels, more power

ELECTRONICS — April, 1952

CROSS

TALK

can be radiated for the same cost
on the vhf channels. This is true
because efficiencies are higher in
vhf tubes and circuits. It is also
true that whatever coverage you
can get on uhf channels with high
power, you can get more coverage
on vhf channels with the same
high power. This follows from the
fact of nature cited above.

So, if you hold down vhf powers
to 100 or 200 kw while allowing
uhf stations 1,000 kw, you cut off
service to those who live just
beyond the range of either class of
station, service which could be
rendered only if the vhf stations
were allowed higher power. These
marginal viewers may not seem
important right now, but lots of
‘em are members of the grange,
and we predict they’ll be heard,
and loud, just as soon as the rural
Congressmen find out that the lack
of service has been legislated, not
imposed by nature. Then the
power restriction on vhf stations
will most certainly be abandoned,
at least in those localities where
interference levels permit in-
creases in power without detriment
to the existing service.

Some government engineers are
muttering that the proposed differ-
ential in power is justified by the
fact that coverage limitations on
uhf channels will also restrict in-
terference. But that’s wishful
cogitation in our book. A mega-
watt may create more interference

but it will also serve more people
than 200 kw. The interference
pattern remains constant when all
stations on the same and adjacent
channels continue to operate with
equal power, no matter what the
absolute level of that power.

> FIGURES . To those who
haven’t yet studied our statistics
page “Figures of the Month” (p 4
each issue) we recommend at least
a cursory glance. We’re amazed
every time we read the proofs.
Last month, for example, the num-
ber of amateur station licenses
exceeded 100,000 for the first time.
The figure this month is 103,570!
Know how many receiving tubes
are sold a month? Something like
30 million, 20 million of which
go into new tv and radio sets. The
current factory value of tv sets is
about 9 times that of electric radio
sets. The value of induction-heat-
ing equipment currently ordered is
about 9 times that of dielectric
ditto. The tv set population in
Chicago and Los Angeles is a
standoff. There are 506 applica-
tions for tv stations pending before
the FCC. Advertisers spent $28.4
million with the major tv and radio
networks in the month of Decem-
ber 1951.

The FOM page is meant for
browsing; so browse away. We
dare you not to be impressed with
the length and breadth of this elec-
tronies business of ours.
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SEARCH—
Electronics in and

RESCUE—

Communications networks quickly coordinate land. sea and air transport for rescue of
disabled-aircraft and ship personnel. Weather instruments. navigational aids and signals

usine vacuum-tube techniques are exemplified on floating islands in the Atlantic Ocean
] ]

EARCH AND RESCUE (SAR) is
S an international civil service
to insure greater safety of life at
sea and in the air. Although of
primary importance on or near the
ocean, its charter provides for serv-
ice to overland flights and in disas-
ters such as floods.

The Department of Commerce,
through CAA, is responsible for de-
veloping and integrating plans for
civil aviation search and rescue on
land of United States jurisdiction
and acts as the coordinating agency
in areas not otherwise covered by
the Treasury Department. The De-

partment of Defense makes its fa-
USCG cutter “Cook Inlet” is typical Ocean Station Vessel engaged in weather and cilities available for civil needs
rescue service in the North Atlantic under ICAO agreement with other countries

when called upon by a coordinating
agency. The Weather Bureau (De-

e 5 . ]
T rormasLe 1 I FonmERcALl partm'ent of Commerce), Civil Aer
1 PACK d HALIFAX, N.S. i . i onautics Board and the Federal
] AIRCRAFT . . 0 .
i U “3650 GALELE i ! Communications Commission also
A g
2 670KC a participate.
_ ey i
S W il A Role of Coast Guard
: MOBILE : EASTERN AREA
| COMMUNICATIONS SAR COORDINATION The Treasury Department,
L TRUCK J St O through the United States Coast
__________ NEW YORK CITY gn t
l Guard, is responsible for search
—’ USCG RADIO and rescue facilities on and
TELETYPEWRITER AND/OR WASHINGTON . .
Y L1J LIJ 7 TELEPHONE CIRGURTS y b over the high seas, bodies of water
T and the land areas adjacent. For
COMMERCIAL USCAGS CS:TM:ND::T this reason, the role of the Coast
WASHI N, D. .
RADIO - Guard has been more romantic and
STATIONS 3
CLle ! : varied than that of any other one
| STATION |
( VESSEL 1 agency. . )
ALL EASTERN U.S. WEATHER | | e J The electronic equipment con-
AREA GOORDIN- | | LI trolled by Commander, Eastern
RIICHRCENTIERS ] L] Area SAR Coordination Center

AND AIR STATIONS

(USCG) in New York City is rep-

. o . ] resentative of that used in other
Teletypewriter, telephone and radio-circuit connections from a representative Search It indicat the utter de
and Rescue Coordination Center to cooperating agencies, aircraft and ships. There areas. indicates € r

are many other possible interconnections among the various mobile units pendence of safety measures upon
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By A. R. DaCOSTA

Chief Radioman, USCG
Cape May Cowrt House
New Jersey

Typical radiobeacons useful to ocean

vessels and over-sea aircraft. Conven-

tional df equipment is used with first
five in list

several modern electronic tech-
niques.

The following description lists
only equipment and operations of
an unclassified nature not affecting
the military or naval security of
the United States. Details of all
offshore aids to navigation and pi-
lotage are likewise beyond the scope
of this article.

Not illustrated is the Primary
Radio Station common to each
Coast Guard district. These sta-
tions handle all offshore radio traf-
fic for the district besides guarding
500 ke (international distress fre-
quency), 2,670 ke (CG calling and
small-boat distress frequency) and
8,280 kc¢ (interim U. S. h-f safety
and distress frequency). These sta-
tions are also equipped to take m-f
direction-finder bearings.

Each district maintains at least
one cutter in constant communica-
tion with the shore and equipped
with loran, radar and conventional
direction-finding equipment. Cutter
and Ocean Station Vessels crews
are trained to pick up survivors
from aircraft that are forced to
ditch in the area that they are
guarding. Such ecraft may sink
within seconds or a few minutes of
hitting the water.

The Search and Rescue coordi-
nator may have to call upon FCC
monitoring stations for assistance
in obtaining long-range fixes on lost
or disabled air and seacraft. The
Commission operates the only moni-
toring and direction-finding net of
its kind in the United States. There
are sixteen stations interconnected
by communications circuits on the

ELECTRONICS — April, 1952

TYPICAL RADIOBEACONS
|

| Low-power radio marker beacon for harbor en-

Lighted Buoy Marker | trances and channels where shore installation im-
| practicable.
____________ o
Manasquan Inlet ! 10-mile range, marker. Continuously sends 0.5-
(see explanation) 312 ke | second mcw dashes for 13.5 sec; silent 1.5 sec.

O Scotland Lightship ! 20-mile range, omnidirectional, continuous carrier
—— 294 k¢ | with 1,000-cps code superimposed.

Barnegat Lightship I 100-mile range, omnidirectional, on 1, off 2 min-
" — == 286 ke | utesduring low visibility; on from 20 to 30 minutes
Simultaneous Fog- | past and 50 to 60 minutes past each hour in fair
horn Signal | weather. Fog horn sounds simultaneous with mew
: radio signal. Time delay indicates distance.

Cape Cod (shore)
e 302 ke

| 200-mile range, omnidirectional, carrier on 1, off
| 2 minutes with 1,000-cps code superimposed. Most
| powerful type of radiobeacon. Like all those above,
| can be used to take direction-finder bearings.

|

Corner ! Radar corner reflectors mounted on standard
=) Reflectors : lighted buoy give strong reflection for ship radar.
____________ b )
Ramark | Ship radar is detuned slightly to pick up Ramark
Presentation | beacon signal. All other targets disappear. Only
on PPI i azimuth of Ramark is shown on PPI.
___________ + - - - ]
Racon Racon transmits a coded signal when triggered by

on PPI muth, range (pip nearest center) and coding on PPI.

|

Presentation | signal from ship or other radar transmitter. Azi-
I
|

Crossing of electronic lines of position from two
pairs of Loran puise transmitters provide fix to
vessel equipped with Loran indicator and charts
of region.

Loran

Table I—Partial OSV Equipment

Type Frequency Range  Emission  Power (watls)

Beacon Transmitters

(VFO or Crystal). .. ... ... 275-510 ke A2 750
Transmitters. . ... ... . . 0.2-400 mc ALLA2,A3 25-500
(Portable).. ... .. .. o 2-5 mc Al 10

2-5 A3 3

(Mobile). .. ... .. 2-3 mce A3 1
Receivers.. .. ... . . 0.2-100 mc ALLA2 A3 —
(Portable) . . . . 2-8 mc ALA2 A3 —

(Mobile, same as Communication Trucks, see Table 1)

Radar (surface search). .. . . . 9 kme pP1 300 kw peak
(general search).. . . . .. 200 mc r1 300 kw peak
Direction Finder (scope).....  250-1,500 ke Al1,A2,A3 —
Loran Receiver.. .. ... .. . 1,750-1,950 ke P1 —
Echo Sounder. . ... ... . .. .. 18 ke - 200
Radiosonde. . ... ..... ... . .. 82 mc A2 1

Rawinsonde (Radar refleclor atlached to free balloon followed bv radar)
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Ocean Station Vessels are manned, equipped and operated to provide all search and rescue functions as well as obtain meteoro-

logical and other scientific observations.

Vessel is on station at center of 210-mile square (at right) and so indicates by beacomn

transmissions “OS”. Ship at square marked would, instead, send "HN"

continent, with an additional one in
Hawaii and one in Alaska. During
fiscal 1950, the net handled 116
cases and in 1951, 168 cases.

Combined Operations

As an example of the unusual
combinations of facilities often re-
quired in Search and Rescue, the
well-publicized and completely suc-
cessful rescue of crew and passen-
gers of the seaplane, ‘“Bermuda
Queen” might be cited. This craft,
flying westward with 69 persons
aboard, passed Ocean Station Char-
lie. Two hours later, the pilot de-
cided he would be unable to reach
Gander, Newfoundland, and re-
versed his course to ditch alongside
Coast Guard cutter “Bibb” on sta-
tion Charlie.

Because of abnormal sunspot ac-
tivity, communications between the
craft and both Gander and the
“Bibb” were impossible. Those be-
tween the “Bibb” and shore
stations were badly impaired.
However, a Trans-Canada plane at-
tempting to relay between the
“Bermuda Queen” and Gander was
heard in Port Lyautey on the
northwest coast of Africa.

From there, information was re-
layed to CAA in New York City via
the Azores. Details of the ditching
were available in New York in less
than two minutes, despite the 5,-
000-mile roundabout circuit. It is
estimated that in this operation,
some $567,000 worth of electronic
equipment alone was employed.
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Table II—Representative SAR Equipment

Type Frequency Range
300-600 ke
3-18.1 mc
200-1,500 ke
2-18 mc
200-500 ke
2-18 mc
0.55-9.1 mc
100-150 mc
100-150 mc
100-1,750 ke
100-150 mc
420 mc
9 ke
1,750-1,950 ke

Transmitters. . .

Receivers..................

Trans-Rec Comb

Automatic Direction Finder..

COMMUNICATION TRUCKS

Transmitters.. ............. 300-600 ke
(VFO) 2-13 me
Receivers.................. 100-100 ke
0.18-30 me
0.5-11 mc
Transceivers (Crystal)... .. . 2-3.5 mc

Auxiliary equipment includes handie-talkie sets,
hatteries. provisions for operations enroute

PATROL BOATS

Trans-flec Comb........... 2-3.5 mc
Direction finder. ........... 220-1,600 kc
Radar.. . .................. 3 kmce

SEAPLANES AND LAND PLANES WITH DROPPABLE BOAT

Emission  Power (watts)
125
125
100
100

Al

Al
Al,A2,A3
A1,A2,A3
A1,A2,A3
A1,A2,A3

A2,A3

A3

A3
ALLA2,A3
A1,A2,A3

P1

P1

P1

100
100

A1,A2,A3
A1,A2A3
A1,A2,A3
ALLA2,A3
A2,A3 —
A3 10
gas-driven generator, extra

ut

A3 e
ALLA2A3
P1
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Rating New Test Methods

New statistical sampling technique reduces time and money spent in assembling prod-

ucts that are foredoomed to be rejects. Basis is simple J-index for evaluating different

methods of testing component parts before assembly

ITH FIXED-FREQUENCY mag-
Wnetrons valued at $1,000, the
frequency-determining anode ele-
ment can cost about $100. If meas-
urement of the raw anode frequency
makes possible evaluation of the
final tube frequency, then use of
anodes which would fail to make
an acceptable unit can be avoided.
In short, it is less expensive to use
a diagnostic test for rejecting mag-
netron anodes than to reject finished
magnetrons.

Germanium diode-type crystal
rectifiers commonly used in tele-
vision receivers should be able to
withstand the effects of humid at-
mosphere. By the use of a humid-
ity chamber, the behavior of the
final preduct under special condi-
tions is used to forecast the be-
havior of the final product under
some future condition. If the hu-
midity test is too severe, how-
ever, many crystals would be re-
jected that would be perfectly
acceptable. If the test is not severe
enough, crystals which should be
rejected will be sent out into the
field. In the first case, consumer
costs go up, which is always unde-
sirable; the alternative is that con-
sumer quality goes down, also
undesirable.

To avoid being caught on the
horns of this dilemma, we seek a
test that will pass the most good
crystals and reject the most bad
crystals, thereby reducing waste
to the advantage of both producer
and consumer. If too many defec-
tive units get out, highly valued and
carefully developed customer rela-
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By EUGENE D. GODDESS

Sylvania Electric Products Inc.
Boston, Mass.

tions are seriously endangered.

As a result of long acquaintance
with just such problems as these,
the medical profession has devel-
oped methods for evaluating simpli-
fied new diagnostic procedures that
replace well-established but time-
consuming laborious methods. In
the balance of this paper one of
these rating methods, known as the
J-index, is discussed.

The J-index provides an objective
method of choice between diagnostic
tests when more than one such test
is available. It is used to determine
which test has a greater probability
of accepting good parts and reject-
ing bad ones. It is the average of
the abilities of the test to separate
the good from the known good and
the bad from the known bad.

Magnetron Test Problem

Suppose the present method of
ascertaining the final frequency of
a magnetron is to measure the
resonance of its anode before assem-
bly. This is a satisfactory diagnos-
tic measurement; most of the
anodes that it classifies as good re-
sult in tubes which are likewise
classified as good.

A suggestion is made that since
the resonant frequency is a function
of the anode geometry, a resonance
measurement with the anode at
operating temperature would be a
better diagnostic test, since the ele-
vated temperature might alter the
anode geometery by expansion, re-
sulting in frequency shift.

Two tests are available for mak-
ing a diagnosis: Method A, the cold

resonance test, and method B, the
hot resonance test. Failure to use
the best test possible will result in
the above-mentioned costly ineffi-
ciency. Consequently, one seeks an
objective method of test rating,
wherein these tests are rated
against some test of known merit
applied to a reasonably large num-
ber of units.

Use of the J-Index

Sometimes the best test from the
point of view of ratings is not
necessarily the best test from the
viewpoint of the economics of the
situation. For example, if it costs
more dollars to make an error in re-
jecting good tubes than it does in
passing bad tubes, we might elect
to make a least costly error. The J
test ratings, however, are based on
the assumption that both errors are
equally undesirable.

In the example, the comparison of
the cold-resonance diagnosis to the
completed tube classification as de-
termined at final test is summed up
in an index figure, called the
J-index. Likewise, the elevated-
temperature resonance diagnosis is
summed up in the same manner,
giving rise to a J-index value for
that test. These two indices are
compared; the higher the absolute
value, the better the diagnostic test.

The J-index offers ease of com-
putation. The data is set up in
tabular form, then multiplication,
subtraction and division provide an
excellent objective measurement of
diagnostic efficiency.

Without the J test, conclusions
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drawn which are based on a visual
inspection of the data can often
lead one astray. Fortunately, there
is an extremely simple method of
evaluating tests which should find
great use among engineers because
of the ease of computation.

Recently, Dr. W. J. Youden of the
National Bureau of Standards pub-
lished a paper in the Jan. 1950 issue
of the magazine Cancer which
pointed the way to an elegant solu-
tion in dealing with this problem.
Engineers can learn much from
biostatisticians about maximizing
the information obtained from a
minimum of data.

Errors

Two kinds of errors can be
made in a diagnostic test. Units
may be classified as good which are
actually bad, and units may be
classified as bad which are actually
good. Those errors of diagnosis
are called false bads and false
goods, respectively, as shown in
Table I.

No false bads and no false goods,
that is, no mistakes in judgment
characterize the perfect diagnostic
test.

To compare two diagnostic tests,
we must determine whether the
differences in the experimental data
are due to chance or due to real
differences.

Meaning of J-Index

In a diagnostic test we seek to
differentiate between the good and
the bad. If a and b of Table I are
equal, then the test has no ability
to differentiate whether the known
good are good or bad. Consequently,
since a/ (a + b) is the fraction of
correct diagnoses, and b/ (a-+ b) is
the proportion of incorrect diag-

noses of the known goods, then the
difference between these fractions,
(@ — b)/(a + b), is a measure of
the ability of the test to separate
out the known goods. In the same
vein, (d — ¢)/(d + ¢) is a measure
of the discriminatory ability of the
test on known bads. The averaces
of these two abilities is J:

da—b
2 a+b

d—c¢ ad — be

i d+ ¢ (a+b)([@+o

+

The J-index varies in numerical
value from —1 to +1. A J-index
of —1 simply means that perfect
misclassification has been accom-
plished ; in other words, the reaction
one thought was characteristic of
bad units was, instead, character-
istic of the good. Thus one can
always choose classifications so that
the J-index varies from 0 to +1.
When neither false goods nor false
bads are present, the J-index is
unity.

A negative J indicates that the
known bad tubes are not as likely
to be diagnosed as bad as were
known good tubes. This contradic-
tion to one’s expectations is revealed
as a negative number.

Accuracy of J

To compute the error in J, we
assume a universe binomially dis-
tributed in which the standard de-
viation s of the fraction defective
in a sample from the mean number
of defectives is given as

o=+PQ/N
where P is the fraction defective,
Q@ = 1 — P and N is the sample
size taken in the evaluation of P.

Consider the universe of known
goods :

a

P=a+h

Table I—Classification of Errors in Diagnostic Tests

Basis of TEST
Classification Classification — —— —— Total
Good Bad
(Good) a b a+b
(False Goods
KNOWYN (Bad) | c d ¢ +d
(False Goods)
Total A+ ¢ b +d a+b+te+d
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i@ v
@ =1-P=1l- "1 a4y
N=a+1b
Consequently, the standard devi-

ation of the known goods is:

J
PQ a b
W=vx=¢+bﬂw
a-+b

- / ab

B \ (a + b)®
Similarly, for the standard devia-
tion of known bads we obtain:

"
oy = V(c Ty
Since independent standard devia-
tions add as the square rcot of the
sums of the squares, the standard
error of the J-index is:

ab Vcd B
(a + b2 (c+d)
Thus we have defined the J-index
and derived its standard error.

o= Vouttoa,y=

Confidence Level

The standard deviation of the
difference between the two indices
is used as a yardstick for objectively
evaluating the difference between
two J-indices. The statistic

T

T ourr
is approximately normally distrib-
uted. In this equation, J, is the
J-index of the first test, J, is the
index of the second test, and 64/, is
the standard deviation of the differ-
ence between the two J's and is
equal to

odiff = \//0'.11é 4‘ O'J‘ZE

If the two tests were identical,
then ¢ will have a mean of zero
but, due to random fluctuations of
sampling, would vary between =3
for 99.97 percent of the time. If
the tests were really identical,
larger values of ¢t would be rare and
would be taken as evidence of a real
difference between the two tests.

The confidence level is deter-
mined by the value of t. Returning
to the case of the magnetrons, as-
sume that failure to determine
whether a magnetron is defective
involves an expensive error. To
reduce costs, it is proposed to re-
duce the shrinkage by testing the
anodes at operating temperatures.

Example

Suppose 150 anodes are to be
assembled. To avoid making mag-
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netrons from initially defective
anodes a search is made for an im-
proved diagnostic test compared to
the present cold resonance method
(test A).

It is suggested that if the
resonance is measured at an ele-
vated temperature (test B), a
better diagnostic test will result.
To test this suggestion, all 150
anodes are measured cold and hot.
Finally, they are completed and the
product tested. The results are
shown in Table II. in comparison to
the diagnoses made by each of the
methods.

Based solely on this data, is test A
a better diagnostic test than test B'?
Of 55 known bad tubes, test A de-
tected 63 percent of the total while
test B detected only 36 percent of
the total.

This seems to indicate that
test A is better than test B. On
the other hand, of the known
125 good tubes, test A classified only
60 percent correctly, whereas test
B classified 68 percent correctly.
Which of these two comparisons
should be given greater considera-
tion?

To evaluate and compare these
diagnostic tests, we compute indices
J . for test A and J, for test B:

J.= _ad—bc
YT @+ D
(35 X 75) — (20 X 50)
T X125 = 0.236
_JJeo @5, 60 75
o4 = \/(20 357 (50 4 75p 0782
3054 = 0.235

The 36 limits are thevefore 0.236
+0.235, or 0.001 and 0.471. Three
times the standard deviation is used
since this will include 99.73 percent
of the cases. Any values outside of
the 3 ¢ limits can be assumed to be
due to an assignable cause rather
than chance.

Jo— ad —be
B = (a+b) (c+d)
(20 X 83) — (35 X 40) _
- 55 X 125 St
_ o 35 ®5) RE -
B = N (@20 +353T (85 400 U
3075 = 0.2313.

The 3¢ limits here are 0.0291+
0.2313, or —0.202 and 0.260.

On first glance one might conelude
that test A is a better diagnostic
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Table II—Comparison of Results Obtained From Two Test Methods

Diagnostic
Test Classification — Amount Test | Amount Test
Method —— - - Calls Bad Calls Good Total
Final Test
Classitication |, l
Kknown Bad a=353 bh=20 55
A Known Good c=50 d=75 125
Total 85 95 180
: hnown Bad a=20 b=35 55
B Known Good c=10 d=85 125
e e
| Total ‘ 60 120 180
i 1
test than test B, since J,>J,. Of bers to d2al with, snecial statistical

what statistical significance, if any,
are the differences in the data, or
can they be explained as chance
variations due to random sampling ?
If the three-sigma limits of the two
J distributions did not overlap, we
might conclude that the J’s are
significantly different. Since they
do overlap, however, it is necessary
to determine (at some level of as-
surance) whether the overlap is
fortuitous or significant.

To test the significance of the dif-
ference of two indices, proceed as
follows :

First, note that even if the two
tests were identical, the difference
between two indices would vary
from experiment to experiment be-
cause of pure random chance
fluctuations.

Second, arbitrarily select a criti-
cal value for ¢, so that if the tests
were identical, only rarely would
this critical value be exceeded. In
this case we shall regard a value of
t that would be exceeded only ten
percent of the time by chance as
evidence ¢f a real difference in the
tests; thus, we choose 1.64 as the
crifical value of ¢.

Third, compute #:

Ji—Jo _ 0.236 — 0.029

T Jarr A0.0782 + (0.077)
0.207

= 010 ~ '8

It should be noted that the #-test
is suitable for use only when the
sample in each group is fairly large,
that is, something of the order of 25
to 30. When we have smaller num-

techniques are required. However,
as a generalization, it is undasirable
to attempt to make a differential
diagnosis based on small numbers.

Fourth, interpret the value of ¢
obtained. Consultation with any
table of areas of the normal curve
will show that when ¢t = 1.88 there
is a 6-percent probability that two
samples selected from a single uni-
verse could show differences this
great or greater, due to chance.

Fifth is the conclusion: In this
instance at the 10-percent level
(¢t = 1.64) there is evidence of a
real difference between the two
tests and they should therefore be
considered as definitely different.
Consequently, these variations in
data could not be due solely to
chance and test A is a real improve-
ment over the other.

To obtain greater assurance, the
procedure would be to obtain a
sufficiently large amount of data so
that sq4.¢; will be reduced and ¢ will
get larger. This is true providing
the ratios remain approximately the
same.

A test as simple as the J-index
has an almost unlimited field of in-
dustrial application. Ease of com-
putation and ease of interpretation
make it extremely utilitarian.

Acknowledgement is herewith
given to Dr. W. J. Youden and to
J. M. Cameron of the National
Bureau of Standards and to many
unnamed associates at Sylvania
whose discussions and suggestions
helped bring this paper into its
present form.

103



Ultrasonic System

Volumes up to 20,000 cubic feet can be protected by single system of one transmitter

and one receiver. Motion of an object within space changes frequency of emergy

reflected from object, setting off alarm

OTION OF AN INTRUDER within
M a confined space may be de-
tected by the ultrasonic burglar
alarm system developed by the
Alertronic Protective Corporation
of New York. The system does
away with customary protective
forms such as foil, dowel screens,
electric linings, and open wiring.

The equipment operates on the
Doppler principle. It consists of an
ultrasonic oscillator, transmitting
and receiving transducers and a re-
ceiver tuned to the frequency of the
transmitted wave. For each trans-
mitter there is one receiver. The
transmitter and receiver are con-
tained within the master control
unit shown in the photograph. The
transducers are connected to the
control unit by shielded cables.

The space to be protected is filled
with sound energy of a frequency

By STANLEY KEMPNER

North Rockville Center, N. Y.

slightly above the audible range.
This energy is radiated constantly
in all directions and the frequency
of the received energy is constant.
Some of the energy is received di-
rectly from the transmitter and
some is received in the form of
multiple reflections from surfaces
within the space. As long as there
is no movement within the en-
closure, a stable standing-wave pat-
tern is established and the received
frequency remains censtant. How-

ever, when movement of any object
occurs, the frequency of energy re-
flected from the object increases or
decreases as the object approaches
or recedes.

This difference in pitch

Transmitter and receiver circuits are contained within master control unit. Transmit-
ting and receiving transducers are shown alongside chassis
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is picked up by the receiver, ampli-
fied and used to set off the alarm.
The equipment also detects the
presence of a flame. Because of the
low density of the hot air compos-
ing a flame, ultrasonic energy is
reflected exactly as with a solid
object. The flickering flame and
the hot cone of air above it, be-
have like a moving intruder, and
set off the alarm. In general, the
size of the flame that the instru-
ment will detect depends upon its
sensitivity setting. For any given
sensitivity, it will detect a flame
about one-quarter the size of the
minimum detectable intruder,

Circuit Design

Figure 1 is a schematic diagram
of the ultrasonic transmitter and

receiver. The transmitter consists
of a Hartley oscillator driving
a magnetostriction transducer.

Transmitter stability characteris-
tics are shown in Fig. 2.

The pick-up transducer also
operates on the magnetostriction
principle. Extraneous noise is min-
imized by the use of linear detec-
tion in the presence of the local
oscillator signal rather than by
sharp tuning. A crystal diode is
included in the grid circuit of the
relay control tube. The alarm
relay is normally energized and its
contacts are connected in series
with the line to the central office.
An open view of the master control
unit chassis is shown in the photo-
graph.

All units are equipped with
tamper switches, so that if an at-
tempt is made to disable the system
the alarm relay will be released.
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Detects Intruders

PICK-UP
TRANSDUCER

ALARM

0.00Q5

RELAY

250,000

B+ TAMPER SWITCH- -

TRANSMITTER
TRANSDUCER

éf

I MEG

‘\ N
r_r

'
|
0.00

-

*~20,000"

FIG. 1—Schematic diagram of the control-unit amplifier and oscillator. Reduced signal due to change of frequency when motion is

The tamper switch in the master
control unit is in series with the
rear contacts of the alarm relay.

Test Procedure

A small motor-driven vane built
into each transmitter unit when
actuated causes operation of the
system for test purposes. This test
may be conducted at will from the
central station.

The procedure provides for an
overall test of the system. The
motor-driven vane at the transmit-
ter tends to break up the standing-
wave pattern thereby creating a
frequency difference which is de-
tected by the receiver resulting in
operation of the alarm relay. The
test is accomplished by opening the
central station subscriber’s circuit
which releases the test relay at the
premises. The central station cir-
cuit then restores in time to receive
the alarm thus initiated. The test
circuit is shown schematically in
Fig. 3.

Scope of Operation

In general a single system of this
type can protect a volume of up
to 20,000 cubic feet; the exact ca-
pacity depending on the contents
of the enclosure. For example, if
a large percentage of the wall area
is occupied with sound-absorbing
material, the range of coverage will
be reduced. However, rugs along
the floor or fabric along one wall
only will not reduce the range
appreciably.

If greater coverage of a single
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present in protected area releases alarm relay
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FIG. 2—Variation of frequency with
voltage showing reasonably good sta-
bility
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TEST RELAY

FIG. 3—Test of overall alarm system

performance can be initiated at will by

central station operator with circuitry
shown

enclosure is desired, the use of sev-
eral units is recommended rather
than just one.

In theory, when the system is
set up and operating within an
enclosure, a very definite and
stable standing-wave pattern ex-
ists within the protected area.

However in practice this wave pat-
tern is influenced by normal varia-
tions of temperature and baro-
metric pressure.

This results in a pattern of areas
of high and low intensity which
tend to creep so that what may be
a particularly sensitive area at one
moment may become somewhat less
sensitive the next.

The inherent creeping character-
istic of the system renders it almost
impossible to predict the degree of
sensitivity within any given area
of the enclosure. However the in-
truder cannot determine which
areas are covered by the radiation
pattern.

Equipment sensitivity varies with
both temperature and relative
humidity, but to a greater extent
with the latter.

Applications

A study of the equipment has
been made by the Underwriters’
Laboratories, Inc. It was concluded
that this system is practicable to
install, to operate and maintain, is
stable in normal and reasonably
abnormal operating circumstances.

It is claimed by the manufacturer
that the extent of coverage pro-
vided far surpasses that given by
existing systems.

Several central station operating
companies have been using this
equipment during the past year.
Other users include the Atomic
Energy Commission, the Canadian
Government and the Department
of Defense.
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Printe

Circuits Used

By K. H. BARNEY

Armament Radar Dept.
Sperry Gyroscope Co.
ireat Neck, N. Y.

and

WIRING THE UNIT ASSEMBLY

(8}

FIG. 1-—Two sides of a cross-grid wiring card prior to preparation for a pulse or

video circuit. Connections can be made to the metal strips on either side. Cross

connections require a hole pierced through the insulating card as well as the
metal strips. A wire or a component lead is soldered to each side

FIG. 2—Components are usually attached to one side (A) and tubes to the other (B).

The short length of metal strip between the connections to a compenent are cut

with a sharp tool and removed in the developmental stage. Previously prepared

cards are used for production units, Heater, plate-supply. input and output
connections are brought to a plug

{8}

FIG. 3—When the wiring has been dip-soldered, the tubes are slipped into the

metal cylinders (A) that hold them solidly and also act as shielding. The wiring

card is fastened to a metal frame (B) along with the terminating plug. The metal
frame serves as shielding and also helps dissipate heat from the tubes

106

S. MACHLIN=*

Communications Engineering
Kollsman Instrument Corp.
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N ELECTRONIC chassis where com-
I pactness and ease of manufac-
turing are important, the use of
printed wiring to replace the usual
harness of hookup wire offers many
advantages. Difficulty is often en-
countered, however, in transferring
the circuit from the haywire bread-
board form to the production mock-
up or the actual product in a reas-
onable length of time during an
accelerated development program.
Consequently, a method has been
developed that uses printed wires
to replace the chassis wiring
harness. At the same time, it re-
tains the flexibility of the hookup
wire harness.

Unit Development

The development of radar and
computer electronic units usually
passes through several stages. The
electronic circuits are first tested
on a breadboard chassis that bears
little mechanical resemblance to the
finished product, but allows the
components to be easily changed.
When the development of the cir-
cuit has advanced to the point
where the number of components is
fairly well known, layout studies of
the product may be started.

Frequently in the case of compli-
cated circuitry, especially when
subminiaturizing techniques are
used, several layouts must be tested
by constructing various mockups
before the mechanical layout and
the circuit functioning are both
satisfactory. During this period
the circuit connections and the ex-
act number of components are often
revised many t