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PAINTING
As the glass win-
dows for Marion
Ruggedized Meters
slowly revolve on
a turntable, their
edges are coated
with Hanovia
Chemical #130A

platinum alloy.

|
Cocenr gl

7
FIRING

The glass is then
fired at a closely
controlled temper-
ature of 1150°. A
stainless steel con-
veyor belt carries
windows through
the oven at a rate
of three inches per
minute.

make better hermetic seals for Ruggedized

NN

TEMPERING

Windows are semi-
tempered by a blast
of compressed air,
triggered by a
photo-cell. The du-
ration and pressure
of the blast are con-
trolled, according
to the size of the
glass window.

s

€=

Sy
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TINNING

Windows are tinned
in a solder pot using
#63/37 solder with
19, ammonium
chloride in glycerin
as a flux. Glass
enters the solder
pot at about the
solder temperature,
which is closely con-
trolled at 500°.

Current demands on industry by the mobilization program accen-
tuate 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.

MANUFACTURERS OF MARION

[
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-1 F

B ¥

/
WASHING

After tinning, the
glass is allowed to
cool. Windows are
then racked in a
modified dishwash-
er and washed thor-
oughly in order to
neutralize and re-
move flux and to
provide optically
clear surfaces.

instruments
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1947 1948 1949 1950 1951 1952
Year Previous Latest Year Previous Latest
Ago Month Month Ago Month Month
RECEIVER TV AUDIENCE
PRODUCTION (Source: NBC Research Dept.) Mar ‘51 Feb ‘52 Mar ‘52
{Source: RTMA) Feb ‘51 Jan 52 Feb '52 Sets in Use—total. .. .. 11,748,400 16,129,300 16,535,100
Television sets ....... 679,319 404,933 409,337-p Sets in Use—netw’k conn. 9,950,200 15,262,600 15,642,200
Home Radio sets ... ... 764,679 368,875 418,808-p Sets in Use—New York. 2,240,000 2,840,000 2,890,000
Portable sets ........ 79,859 68,433 72:866-p Sets in Use—Los Angeles 877,000 1,100,000 1,125,000
Auto sets ........... 437,779 195,147 267,779-p Sets in Use—Chicago. .. 890,000 1,093,000 1,110,000
RECEIVER SALES COMMUNICATION AUTHORIZATIONS
(Source: Licensee figures) Jan ‘51 Dec 51 Jan ‘52 (Source: FCC) Feb ‘51 Jan ‘52 Feb '52
Television sets, units. .. 633,708 384,112 462,252 Aeronautical . ........ 30,722 31,076 31,707
Electric radio sets, units 602,726 498,140 390,005 Marine wgieqeeemaess 28,854 34,310 34,660
Battery sets, units. .. .. 95,588 92,533 45,578 Police, fire, etc........ 8,625 10,292 10,442
Auto sets, units. . ... .. 203,538 212,417 165,549 industrial ........... 8,229 11,859 12,237
Television sets, value...$126,908,218  $62,450,714  $82,105,399 Land Transportation . .. 3,934 4,700 4,767
Electric radio sets, value $16,879,994 $9,830,047 $8,046,422 Amateur . ........... 91,290 103,570 105,016
Battery sets, value. ...  $1,782,364 $1,711,553 $893,100 Citizens Radio ........ 444 792 833
Auto sets, value. ... .. $5,881,445  $6,191.627  $4,693,660 Disaster ............ 0 26 26
Experimental ........ 475 425 359
c ier ... .. 837 877 895
RECEIVING TUBE SALES ommeon carrier
(Source: RTMA) Feb ‘51 Jan ‘52 Feb 52
Receiv. tubes, total units 36,821,794 26,736,695 28,262,407 EMPLOYMENT AND PAYRPLLS ,
Receiving tubes, new sets 26,934,347 15,763,221 17,608,162 (Source: Bur. Labor Statistics)  Jan ‘51 Dec '51 Jan '52
Rec. tubes, replacement. 8,237,372 6,338,157 6,623,798 Prod. workers, electronic 267,800 272,100-r 270,700-p
Receiving tubes gov't... 220,292 3,209,025 2,877,177 Prod. wkrs., radio, etc.. . 180,500 170,900-r 169,700-p
Receiving tubes, export. 1,429,783 1,426,292 1,153,270 Av. wkly. earnings, elect. $60.11 $65.08-r $65.99-p
Picture tubes, to mfrs.. . 634,080 340,192 330,431 Av. wkly. earnings, radio $57.55 $60.61-r $60.90-p
Av. weekly hours, elect.. 413 424 42.6-p
BROADCAST STATIONS Av. weekly hours, radio. 40.8 41.6-r 41.6-p
(Source: FCC) Mar 51 Feb '52 Mar '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) Mar’51 Feb '52 Mar ‘52
TV Stns—Applications. . 39 506 521 Radio—TV & Electronics 232.0 276.2 295.7
AM Stations on Air . .. 2,239 2336 2,339 Radio Broadcasters ... 212.1 268.8 286.9
AM Stns CPs—not on air 124 74 74 lv Fi
AM Stns—Applications . 265 313 320 ~——— Quarterly Figures ————
Year Previous Latest
FM Stations on Air. ... 656 636 636 INDUSTRIAL Ago Quarter Quarter
FM Stns CPs—not on air 18 14 14 EQUIPMENT ORDERS
FM Stns—Applications. . e £ 6 (Source: NEMA) 4th ‘50 3rd 51 4th 'S1
Dielectric Heating ... .. $370,000 $210,000 $560,000
NETWORK BILLINGS Induction Heating ... . $1,120,000  $3,960,000-r $3,400.000
(Source: Pub. Info. Bureau) Feb 51 Jan '52 Feb ‘52
AM/FM—ABC ....... $2,702,721 $3,307,464 $3,177,970
AM/FM—CBS . ....... $6,097,737 $5,160,182 $4,788,561 INDUSTRIAL TUBE SALES
AM/FM—MBS ....... $1,426,705 $1,678,409 $1,600,399 (Source: NEMA) 4th ‘50 3rd '51 4th ‘51
AM/FM—NBC ....... $4,731,626 $4,331,884 $3.994,018 Vacuum (non-receiving). $4,380,000 $8,420,000 $14,300,000
TV—ABC ... veenennnn $1,254,851 $2,007,314 $2,120,911 Gas or vapor. $2,100,000 $2,620,000 $3,170,000
TV—CBS .. ...t $2,600,339 $5,109,023 $5,103,043 Phototubes . $280,000 $280,000-r $400,000
TV—Dumont ......... $406,079 $717,148 $748,544 Magnetrons and velocity
TV=NBC ........... $3,949,360 $7,380,307 $6,813,549 modulation tubes. ... $2,690,000 $3,740,000-r  $6,670,000
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Lifting of Freeze Opens Up New Television Markets

Effect of April 14 FCC order
largely psychological this year,
but it will start a new boom in
1953

PSYCHOLOGICAL LIFT given the tele-
vision business by the Federal Com-
munications Commission’s April 14
thaw-out of the 3%-year freeze on
new station licenses is substantial,
despite advance discounting.

First construction permits will
not be issued until July 1. Competi-
tion for specific channels will delay
licenses indefinitely in some cases.
Neither transmitters nor receivers
will be ‘immediately available in
quantity for new ultra-high-fre-
quency channels which constitute a
large part of the long-awaited tv
‘lebensraum.” So actual business in-
creases may not be startling in 1952
(p. 5, ELECTRONICS, March).

But by mid-1953 a new boom
should be rolling. Lifting of the
freeze makes television potentially
one of the biggest businesses in the
United States, and there are few
people now who don’t know it.

» Station Totals — Today there are
108 commercial television stations,
all operating on very high-frequency
channels 2 to 13 (54-216 mc). Up
to 509 more will be licensed. Eighty
of these can be ‘educational’ in char-
acter, selling no advertising.

Ultra-high-frequency channels 14
to 83 (470-890 me), until now strict-
Iy experimental and largely unused,
will also be issued for as many as
1,436 new stations. Of these, 162
can be educational.

Licenses thus become available to
a total of 2,053 stations in 1,291
communities in the U. 8., its posses-
sions and territories.

» Licensing Approach—Between now
and July 1 operators of 30 vhf sta-
tions ordered to move to other vhf
channels to minimize interference
must indicate when and how they
propose to do so. Some 523 applica-
tions for new station licenses which
have accumulated in Washington
since September 1948 must be re-
submitted on new forms. And still
more virgin applicants who want
licenses must file by the same date.

The Commission expects to re-
ceive a total of about 1,250 requests
for frequencies by midsummer.

The vhf-station frequency shifts
will, it is said, be handled quickly.
Priority will then be given applica-
tions from big cities having no sta-
tions and located 40 miles or more
from existing services. Considera-
tion will simultaneously ‘be given
cities requesting uhf licenses and
less than 40 miles from existing sta-
tions, those in which all vhf chan-
nels are occupied but uhf channels
are available, those with no local
station but within 40 miles of one,
those with one local station but 40
miles or more away from others and
cities having two or more services
within 40 miles . . . in this order.

Applicants must specify desired
channels, in accordance with a long
list prepared by FCC showing those
available in American cities. The
Commission plans to consider appli-
cations channel by channel rather
than community by community.
Where competition for the same
channels in specific areas is keen
there will be hearings, which will

Factory-installed extra for 1952 Oldsmobiles and Cadillacs,
matically deflects headlights from high to low beam at the
Good streetlighting will also hold lights down.

placed under the engine hood. Power is supplie
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approach of another
A footswitch permits the device t
d by the car battery. Price is $53.95

Autronic Eye Deflects Car Headlights

a multiplier phototube mounted inside the windshield auto-
car, puts them back up after it passes.
0 be overruled. Amplifier and relay are
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almost certainly result in consider-
able delay. Petitions for modifica-
tion of construction permits, once
these are issued, will be handled as
a separate matter and probably not
with the dispatch of new and un-
contested applications. Requests for
permission to modify existing sta-
tions, except as encouraged in the
new rules and regulations, will be
subject to an even greater delay.

Channel assignments will, we are
told, hold for at least a year, with
few exceptions.

» Technical Details—Minimum effec-
tive radiated power for television
stations is now fixed at 50 kilowatts
for those serving cities having a
population of a million or more,
10 kw for those with over 250,000
people, 2 kw over 50,000 and 1 kw
under 50,000,

Maximum erp on vhf channels
2 to 6 is 100 kw. On 7 to 13 it is 316
kw. And on uhf channels 14 to 83
it is 1,000 kw.

Minimum geographical spacing
for vhf stations operating on the
game channel ranges from 170 to
920 miles. Minimum for uhf is 155
to 205 miles. Three zones have been
set up on the basis of population
density and anticipated transmis-
sion phenomena, and this accounts
for the latitude.

Engineers who have been critical
of ‘outmoded’ standards of good en-
gineering practice can throw away
their books. Just about the only
thing that remains unrevised in new
FCC printed matter released con-
currently with lifting of the freeze
pertains to the desirability of en-
closed, rack-mounted tv equipment.

TV Space Decides Convention Scene

Four networks pool half
million dollars in equipment
for Chicago coverage

Party leaders selected Chicago’s
International Amphitheatre, in-
stead of the Chicago Stadium, for

both major political conventions,
because the 57,000-square-foot am-

Minneapoli

KansasHy
City

et
TRock Islapd?
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phitheatre provided working space
for tv and the Stadium did not.
So says CBS-TV’s Sig Mickelson,
ceneral chairman of the Television
Networks Committee.

A ‘pool’ has been worked by
CBS, NBC, ABC and DuMont.
Each will contribute one quarter
of the equipment and personnel
needed to televise proceedings
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Sixty percent of U. S. population will be within range of television stations on
transcontinental television network. Solid lines show present hookup and dashed
lines include eight cities to be added by the time Republicans convene July 7

from the floor of the convention.
Over $150 thousand will be spent
on new equipment and construc-
tion, and $350 thousand worth of
on-hand equipment will also be
provided by the networks partici-
pating in the pool.

»Pooled Equipment—During floor
coverage, the tv pool will use eight
cameras, six of which will be
working constantly. The other two
are for emergency use.

The cameras alone will require
almost two miles of coaxial cable
within the amphitheatre, one-half
mile of camera cable and another
mile of shielded wire. Operation
will require the services of 32
technicians.

Sound will be picked up by 55
microphones. Every delegation,
the speakers’ platform, a com-
mentator, the orchestra and crowd
noise, will have one apiece. At a
cost of $250 for both conventions,
independent stations can buy four
audio lines  carrying activities
from the speakers’ rostrum, the
delegations, music or audience re-
action.

»Getting Ready—Construction of
special radio-tv studios and prepa-
ration for placing equipment on
the convention floor is expected
to be completed by June 14th. The
networks hope to have approxi-
mately three weeks for ironing
out kinks before the first conven-
tion starts.

After The Freeze—
Steel, Please

NPA tells broadcasters how to
self-allocate material

J. BERNARD JOSEPH, Chief of the
Broadcast and Communications
Equipment Section, Electronic Di-
vision of the National Production
Authority, told engineers meeting
at the NARTB convention in Chi-
cago how to keep their stations
going as well as plan for new con-

struction.
Maintenance, repair and operat-
(Continued on page 8)
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40 new, helpful applications
for Sylvania Crystal Diodes

. . . never before published

Don’t miss this book! It con-
tains the very latest tested cir-
cuits using crystal diodes.

Here are short cuts and
tested circuits of value to ra-
dio amateurs, engineers, as
well as radio and TV service
men.

You'll find detailed direc-

tions for building crystal

PP meters and meter accessories.
i /7

A Linear Voltmeter for Built-in
Instrumentation.

An Amplifier Protective Relay.

A Voice (Modulation) Con-
trolled Relay.

A High-Resistance Crystal
Voltmeter.

A TV Antenna Orientation
Meter.

There are 8 different commu-
nications applications, and 10
interesting new experimental
circuits. Also an entire chap-
ter on radio and TV service
devices.

This book is yours now for
only 25¢. The attached cou-
pon is for your convenience.
Clip and mail with your
quarter NOW!

Partial List of Contents
includes How to Make:

A Tuned Crystal-Type Signal
Tracer.

A Square-law D.C. Voltmeter
An FM Dynamic Limiter.
An Amplitude Modulator.

An Audio-Frequency Micro-
volter,

A Spike Generator.
A Voltage-Selective Circuit.
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ing supplies (MRO), as well as
minor capital additions and installa-
tion materials can be sought with-
out a priority, but once a priority
rating is applied under Controlled
Materials Plan Regulation 5 (CMP
5) a station must continue under
its provisions. The MRO materials
are limited to a quota of $1,000 for
each category in any one calendar
quarter.

»Big Stuff—Prospective broad-
casters have some hope of self-
allocating enough steel, copper and
aluminum under CMP 6 to take
care of modest needs. They can
obtain per calendar quarter 25 tons
of steel, 2,000 pounds of copper
and 1,000 pounds of aluminum. Tf

Transistor Output

New companies entering field
will eventually ease shortage

ONE COMPANY is now selling and
delivering transistors in small
quantities for general experi-
mental and developmental work.
These are the point-contact type,
priced near $10. Large-scale
operations are hoped for by the
end of 1952.

Junction transistors are not yet
commercially available from any
manufacturer.

»General Outlook—A less optimis-
tic delivery situation exists in the
field in general. Even though
many companies heretofore not
engaged in transistor production
are obtaining licenses from West-
ern Electric to begin operations,
their effect on the overall picture
will not be felt for some time.
One important reason for the
delay is that it takes time even
to initiate production of such a
totally new device. Because of the
physical nature of the transistor,
many additional difficulties arise
when substantial volume is sought.

»Government’s Role—Another fac-
tor affecting availability is that
the government has a big say

8

they can’t make de with these
amounts, the alternative is applica-
tion to NPA for specific permission,
which may take a long, long time.

Joseph admitted that such ap-
plication might have to be made
for sufficient copper. He pointed
out, furthermore, that a tower
using 100 tons of steel would have
to be built so as to use the allot-
ment of 25 tons during each of four
quarters. If stored more than 45
days it comes under a stockpiling
regulation.

Applicant must have a valid FCC
construction permit before he can
start using any allotment. Foreign
steel is not subjeet to NPA regu-
lations, but may be scarce and
costly.

Gains Momentum

Experimental radic transmitter built
at General Electric. It uses germanium
transistor {right) and has broadcasting
range of several hundred feet

about where transistor output
goes. At present the military is
taking a sizeable percentage of
transistor output, probably well
over half.

Answers to the military’s re-
quirements for transistors may be
forthcoming at the Symposium on
Progress in Quality Electronic
Components to be held in Wash-
ington May 5th through 7th. Lt.
Colonel William F. Starr of the
Department of Defense will speak
on the subject, “‘Availability of
Transistors”.

DeForest Files
Transistor Patent

LEE DEFOREST, a tube man if there
ever was one, has just applied for
a patent covering one aspect of
transistor design.

Dr. DeForest disclosed his active
interest in solid-state electronics
at a testimonial dinner commem-
orating his 50th year in radio and
invention of the three-element
electron tube.

House Passes Big ‘53
Military Electronics Bill

$900-million identifiably in our
field, rest spread through
Defense Department budget

Tne 1953 military appropriations
bill passed by the House but not
vet acted upon by the Senate con-
tains nearly $900 million in spe-
cific electronic procurement, while
unspecified amounts of electronic
money are lumped in Navy aircraft
and ship construction and Army
research.

Electronic procurement specified
in budgets for the three Services
is as follows:

»Air Force: $400 million, divided
into eight projects—

UHF Communications
$39.8 million.

Identification Systems: $19.8 mil-
lion.

Command Communications Sys-
tems: $14.5 million.

Navigational Aid Systems: $83
million.

Tactical Electronics
$164.4 million.

Communications Security Sys-
tem: $6.6 million.

Communication Replacement Pro-
gram: $24 million.

Communications
gram: $48.4 million.

Already in Air Force research
funds is $68.6 million for electron-
ics development.

System:

Systems:

Facility Pro-

»Army plans to procure radios,

radar and similar equipment used
(Continued on page 10)
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If smaller, lighter electrical components are needed in
the military electronic gear or aircraft controls you are
concerned with, investigate the use of CEROC ST, the
newest Sprague magnet wire.

Application of a single Teflon overlay to the base
ceramic insulation results in a magnet wire which
has many of the best properties of both Sprague's
CEROC 200 silicone-coated ceramic-insulated wire
and CEROC T double-Teflon ceramic-insulated wire.

Complete details of this important new development CERAMIC =), /@ SINGLE
are given in Engineering Bulletin 404, available on letter- msaf:;ou \ ; oT\f::t,:Y

head request.
For latest information on CEROC 200 and CEROC T,
write for Bulletins 401-B, 402-H, and 403-C,

/ "I///—’;'

QUICK DELIVERY

Immediate deliveries from stock
on small sample quantities of all
CEROC wires as well as short
delivery cycles on production runs
are now in effect.

There is plenty of room for your
orders on the production sched-
vles of our North Adams, Mass.

and Bennington, Vi. plants with
their newly-expanded facilities.

SPRAGUE ELECTRIC COMPANY

35 Marshall Street, North Adams, Massachusetts
ELECTRONICS — May, 1952 9



INDUSTRY REPORT—Continued

to control vehicles and troops in
forward areas, control gunfire and
provide communications in the
field to the tune of $225.9 million.
Army also wants $450 million
for research and development,
which includes guided missiles.

»Navy budget divides like this—
Buships: $143 million.
Marine Corps: $32.8 million.
Also, electronic money involved
but unspecified in Navy aircraft
and ship construction funds is $5.4
million.

Rigidizing Cuts Chassis Weight

Technique is ideal for air-
borne electronic equipment.
Stretches allocations of scarce
sheet metal

WHEN sheet steel is put through a
rolling process called rigidizing.
thickness can be two gages less
for the same strength, reducing
weight 25 percent. Because of this
weight saving, rigidized metal is
already being used extensively in
airborne electronic equipment.

Rigidizing involves dimpling or
embossing metal in any of over a
dozen different patterns to in-
crease the cross-section thickness.
By choosing the optimum pattern
for each size of chassis or hous-
ing, even greater savings in weight
can be achieved. One pattern per-
mitted reducing the thickness of
an autopilot control amplifier
housing 50 percent.

»Costs Slightly More — Coust of
rigidized steel is slightly higher
than equivalent-strength plain
steel, hence the chief electronic
application Is where minimum
weight is essential. For commer-
cial products such as radio and
television receivers, however, the
technique offers a simple means
of stretching steel allocations.
With sheet aluminum, brass and
stainless steel, there is an appre-
ciable saving in cos{ as well as

weight.

Rigidized metal can be bent,
drilled, punched, welded and
riveted conventionally when al-
lowances are made for the in-
creased cross-section thickness.

The textured pattern gives added
eye-appeal to products, and the
increased surface area improves
heat-radiating ability. The proc-
ess is a development of Rigidized
Metals Corp., Buffalo, N. Y.

Example of television-receiver chassis made from rigidized steel, showing feasi-

bility of conventional punching,

forming, stamping and riveting operations

www americanradiohistorv . com

No Real Relief Of
Controls In Sight

PRODUCTION controls most directly
affecting the electronics industry
do not appear to be lifting on such
problem materials as copper, nickel,
cobalt, tungsten and selenium due
to present tight supply and little
or no prospect of improvement in
the near futuve,

This, say Washington control offi-
cials, is one of the big problems in
the control situation. The other is
that industry is competing with
itself for these materials, with
heavy military buying crowding out
production of civilian items.

»Cnly Partial -The electronics
industry, at the start of 1952,
had over $5 billion in military or-
ders (with perhaps another $2 bil-
lion being held back by the Serv-
ices) on the books but has made
delivery on less than 20 percent
to date. So partial removal of tight
materials controls, now set for
January 1953, won’t mean too much
bevond an always-welcome diminu-
tion of paperwork.

Copper will stay under tight al-
lotment for probably a year or
more. Nickel-bearing  stainless
steel, vital to electronics produc-
tion, will be in the same boat. There
is no big increase in supply of these
two materials in sight.

The future of the tungsten sup-
plv remains uncertain. As yet, no
one has come up with a substitute
in tube filaments.

Continuous-Motion Film
Dazzles TV Men

WITH film shows becoming even
more Iimportant to the television
broadcaster than recorded tapes and
platters to his a-m counterpart,
there has lonye been a lively inter-
est in projectors.

Extremely tantalizing, therefore,
was the recent demonstration of a
new DuMont continuous-film flv-
ing-spot svstem at the NARTB

(Continued on page 14)
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Choose

merica's widest line of components
that meet military specifications

B T e

CENTRALAB MODEL 2 VARIABLE RESISTORS

There’s no prior contract approval or waivers required if you specify Centralab’s
Model 2 variable resistors on your next military order. They meet JAN R94,

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

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

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

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

For miniature switches — specify Centra-
lab’s Scries 20 with Steatite or Phenolic
sections. Steatite is Grade L5. Meets
JAN 1-8 specs. Phenolic sections conform
to JAN P-13 . .. Grade LTSE4. Avail-
able in 2 to 11 positions with stops, or
12 positions, continuous rotation—single
or multiple sections—with or without
attached on-off switch. Check No. 42-156.

Centralab’s Medium-Duty Power Switches. Use for R. F.
or 110-115 V. application . .. 7l5 amps. Voltage break-
down to ground -— 3000 volts — RMS 60 cycles. Avail-
able with Grade L5 (JAN I.8) Steatite sections —
shorting or non-shorting contacts. Models in 1, 2 or 3
poles, 18 contacts per section with adjustable stops, can
be furnished up to 20 sections per shaft. Contacts and
collector rings are coin silver. For complete data, check
No. 42-136 in coupon.
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Centralab’s Type 850 high voltage ceramic
capacitors are especially designed for high
voltage, high frequency circuits. Centralab’s
Type 950 high accuracy ceramic capacitors
are especially developed for exacting elec-
tronic applications. Check bulletin No.'s 42-
102 and 42-123.

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

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

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

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

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

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

A Division of Globe
900 EAST KEEFE AVENUE

nion Inc.
MILWAUKEE

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

E

[] 4285

O 423 [J 42-4R

Name. ... v e s .

Title i .

Ceccssmmmmamm=wy

Company... ... ...

Address.

Centralab standard and custom-molded Steatite

ceramics plain or metallized . . . fully comply
with JAN I-8. Steatite is Grade L5 for mil-
itary use. Characteristics — high dielectric

strength, low loss at high frequencies, high
mechanical strength., For data on standard
parts or custom molding, check No. 720.

Please send me Technical Bulletins as marked
[] 42158 [ 42156 [] 42-136 [ 42-102 [ 42123 [] 42-18
[J 42122 [] 42- 10

[ ep15  [J 422130 [ 720
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INDUSTRY REPORT— Continued

Convention sessions in Chicago.

»What It Will Do—There is no
intermittent movement to jerk,
wear or tear film. The mechanizm
can be run at variable speed within
the limits imposed by the associ-
ated sound track. It can be stopped
for single-frame operation and re-
quires no phasing to the sync gen-

erator or to the power line.

The flying-spot scanner re-
quires no critical ancillary circuits
for shading and no back or rim
lights are needed. The operator
just sets it going and leaves it.
Provision is made for color. As a
further dividend, the device can
be used in reverse to record pictures
on raw film stock.

—r S

Pictorial computer gives continuous indication of plane’s position and heading
on charts projected on ten-inch screen on instrument panel

New Instrument Shows
Airplane’s Position on Map

SIMPLIFYING air navigation has
long been the goal of a large seg-
ment of the electronies industry.
Significant progress is indicated by
the announcement of a pictorial
computer that shows, on a rear-
screen projected map on the pilot’s
instrument panel, the exact location
and heading of his plane.

Charts are projected from a
microfilm reel containing up to 700
charts. Each chart is coded to tune
the instrument’s omni-bearing and
distance-measuring equipment to
the radio station associated with
that particular chart. The pilot
simply maneuvers his plane so that
the airplane-shaped shadow on his
map moves in the desired direction.

14

When the shadow covers the desired
spot the plane is over its destina-
tion.

Item — Announce-
ment of the somewhat radical in-
strument indicates that at least one
company hitherto involved primar-
ily in military work is now eyeing
the commerciul field for opportuni-
ties. The Arma Corporation, which
has done over $1 billion worth of
business with Uncle Sam as its sole
customer, has, with the pictorial
computer, taken the plunge. It is
also interesting to note that this
came about at a time when the com-
pany has a $70-million backlog in
military contracts.

>Commercial

NARTB Shows Cheerful
Face In Chicago

Meeting dishes up constructive
ideas for both management
and engineering

AMorg than 1,600 broadcasters, 25
percent of them engineers, listened
to speeches and participated in dis-
cussions staged by the National
Association of Radio and Televi-
sion Broadcasters from March 30
through April 2 at Chicago’s Con-
rad Hilton.

Management hassled over ‘Give
David Back His Slingshot’ (f-m),
‘Merchandising—The Way to More
Business’ and ‘Should Radio and
Television Broadcasting of Con-
eressional Hearings and Judicial
Proceedings Be Permitted ?’

»High Spots of Exhibits—The Ex-
position Hall had enough a-m and
tv equipment and talent to put sev-
eral shows on the air, including re-
cording services, emergency power
plants, antennas, microwave relays
and lighting equipment. Smaller
cear was displayed in suites on the
5th floor.

Selling, business politics and
plain good fellowship pervaded sev-
eral hundred other rooms and ad-
joining hotels. There was a back-
ground rustle of ultrapolite claims
and counterclaims, delivery dates
and dexterous hedging. Cockiest
were probably the Dulont boys
who, with their $25,000 Eimac
klystron, think they have the an-
swer to real power at uhf. They
were also happy about the excite-
ment their prototype flving-spot tv
film scanner stirred up.

»High Spots for Management—
The joint NARTB-RTMA promo-
ticn plan is pushing a broadcaster-
manufacturer - distributor - dealer
advertiser liaison for f-m.
Chairman Paul Walker of FCC
assured a Grand Ballroom packed
with attentive listeners that the tv
freeze would be lifted in two weeks.
(See p5). He praised broadcasters
for their efforts (through political-
(Continucd on page 16)
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can YOUR EQUIPMENT
stand the SH OCK of carrier landings?
—BARRYMOUNTS CAN!

New military specifica-
tions for all services re-
quire ruggedization of
your equipments with
their mountings.

Ruggedized Air-damped and All-Metl Barrymounts and
mounting bases are now available to meet the shock test
requirements of specifications MIL-T-5422 (Aer), MIL-E-5272
(USAF), and ANE-19. These mountings hold your equipment
securely and maintain uniform performance characteristics
even after the repeated shock of many aircraft carrier landings.

For full information about Barrymounts and bases, write
today for your free copy of each of these Barry catalogs:
Catalog #524 _Ruggedized Barrymounts and ruggedized
mounting bases.
Catalog #523—Air-damped Barrymounts and mounting
bases.
Catalog #509_Al1-Metl Barrymounts and mounting bases.

~«BARRY co

70i PLEASANT ST., WATERTOWN 72, MASSACHUSETTS
e s SALES REPRESENTATIVES IN

Atlonts Chicago Clevelond Dollas Dayton Detroit Los Angeles Minneapolis New XHork Philadelphia

Phoenix  Rochester S4, Louis Son Francisco Seattle Torontc Washington

i
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INDUSTRY REPORT— Continued

convention tv coverage) to get out
the vote and for their voluntary
cooperation in supporting CON-
ELRAD (by the million dollars
spent towards minimizing naviga-
tional aid from transmitters during
possible air attacks). He affirmed
the importance of ‘bird-in-the-hand
radio’ and urged ‘more aggressive,
daring and realistic employment of
f-m’.
»High Spots for Engineers—The
400-0dd registrants for the engi-
neering  conference  exchanged
scuttlebutt and took a particularly
lively interest in three papers.

Bill Doherty of Bell Labs gave a

tantalizing glimpse of new circular-
waveguide and laminated-coaxial-
cable techniques that permit wide-
band transmission at higher
frequencies than are now possible.
He showed how a form of pulse-
code modulation might permit bet-
ter detail at reasonable bandwidth
in picture transmission by leaving
out all elements of the picture that
showed no change from one frame
to the next.

Ralph Harmon of Westinghouse,
and former member of the govern-
ment-industry Ad Hoc committee
on propagation, tossed a small
bombshell by stating that the Com-

mission’s proposed 155-mile spacing
of uhf station channels was just an
invitation to cochannel interfer-
ence. He recommended 200-mile
spacing.

Doc Brown of RCA summed up
the problems of high-gain antennas
that may have to be tilted (he did
it mechanically) to cover the cash
customers near the transmitter.
Best quote of the conference came
from a chance perusal of his hotel-
room Gideon Bible: Luke 14:28,
‘For which of you intending to build
a tower sitteth not down first and
counteth the cost whether he have
sufficient to finish it?’

Engineer Shifts Worry Washington and Industry

Wage-stabilizers consider ways
and means of inducing elec-
tronics technicians to stay put

GETTING NO BETTER FAST, the tech-
nically-trained-manpower situation
in the field of electronics is causing
Washington wage-stabilizers to
seriously consider ways and means
of discouraging men from moving
for money alone.

Were it not for the extreme diffi-
culty of classifying electronics engi-
neers . . . perhaps the impossibility
of doing so . .. more rigid regula-
tions might already be in effect to
induce them to stay put.

»Why the Shortage?—Production
of military electronic equipment re-
quires abnormal research, develop-
ment and design activity. Not only

DISTRIBUTION OF ELECTRICAL ENGINEERS,
1946

ALL OTHERS |

MANUFACTURING,
7/, INCLUDING 777
ELECTRONICS 7/
/INDUSTRIES 7/
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is such equipment more complex
than home radio and tv receivers,
but it is manufactured in short pro-
duction runs and there are frequent
changes in specifications. Many
components must be specially de-
signed. Exacting specifications re-
quire extensive quality control. All
this creates a pressing need for
engineers, electronics technicians,
tool-makers and draftsmen.

In September 1950, there was one
engineer for every 11 plant work-
ers employed in the manufacture of
military and industrial electronic
equipment, while the ratio was one
to 56 in the home-receiver field
and one to 67 in parts manufac-
turing.

Earnings in the electronies indus-
try, traditionally below those in
many other industries, have
brought about a turnover rate gen-

STATUS OF ENGINEERING GRADUATES,
1950-51
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erally higher than that for industry
as a whole,

In December 1951, average hourly
earnings in the electronics industry
were $1.46 against a general indus-
try average of $1.63. In the same
month, labor turnover figures
showed 2.9 accessions per 100 work-
ers to 4.0 separations in the elec-
tronics industry; for all other in-
dustry, average figures were 2.9 and
3.3. Thus the industry is faced with
a severe recruiting and training
burden.

Pirating of engineers, often for
hoarding, imposes a further burden

and also disrupts important engi-
(Continued on page 18)
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for Smooth Voltage Control

— the original continuously-adjustable
auto-transformer — is the ideal device for
controlling any a-c operated equipment.

VARIACS not only supply perfectly smooth
control of voltage from zero, but also furnish output
voltages 179, above line voltage. VARIACS are
correctly designed for many years of trouble-free
operation.

[lustrated below are the more popular units
in the complete VARIAC line. Other models are
available. VARIACS can be used singly, or in gangs
for higher power and for polyphase operation.

OUTPUT — SINGLE PHASE DATA

Input Output | Rated Maximum| Type of*
Volrage KVA Voltage Amperes Mounting| Type Price
b The trade nan 2 3 0-115 1.5
Variac is registered at the U. . 115 0.17 0-135 1 1.0 200-B  |$12.50
Paient Office. Tariacs are
patented under U.S. Patent No. - ' e
2,009,013 and are manufae- - 0-115 5 75 -5 18.50
tured and sold only by Genere! 115 0.86 0-135 5.0 x'sﬁT 20.50
Radio Company or its author- -5 25.00 Type V-5
vaed agente. 2 0.60 | 0-230 2 2.6 viabm | 2300
9 O bhip 2.0 ] 3.

V-sHMT | 27.50

' V10 33.00
s | 1s | M3 ) 10 o V-10M | 35.50
T B ’ V-10MT 40.00
ype V-10
0-230 5.2 V-10H 34.00
230 1.2 0-270 4 10 V-10HM | 36.50
)  V-10HMT | 41.00
0-115 26.0 '
115 3. o= 20 2o V-20M 55.00
0-230 10.4
230 2.4 0-270 8 20 V-20HM 55.00
.2 Tl 0-115 | 40 45.0 50-A  140.00
10, 0-115 80 90.0 50-AG2 310.00
Type 50
230 7. 0-230 20 31.0 50-B 140.00
11, 0-230 40 62.0 50-BG2 310.00
Unmounted model. Protective Case, terminal cover and
Protective Casc around wiandings. BX outler,
Protective Case, terminal cover, line switch, Two gang assembly — requires type 50-P1
convenience outler and liae cord. choke — $12.00.

o === = Sum EEn N IR GEE BAGs GGG EED G R E Sage AN EED MG

@ 4 ‘ ® ‘
GENERAL RADIU c 1 GENERAL RADIO COMPANY, 275 Mass. Ave., Cambridge 39, Mass,
0 m pa ny Please send me the VARIAC BULLETIN s514.4

275 Massachusetts Avenue, Cambridge 39, Mass.

5295, Michigan Ave, CHICAGO 5§ 100s N, Sev-ard St. LOS ANGELES 38 I Nﬂmf
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INDUSTRY REPORT—Continued

neering projects in progress.

»Sources of Engineers—In view of
military production requirements
superimposed upon the steadily in-
creasing commercial demand for en-
gineering talent, the supply of new
engineers is not encouraging.

Colleges will graduate an esti-
mated 7,000 electrical engineers
during 1951-52. This represents a
decline from 9,500 in 1950-51 and
from 13,260 in 1949-50. The elec-
tronics industry will have to bid
against several related industries
for these men.

Pentagon sources say that the
mechanized army of World War 11
has now become an electronic army.
The Navy and Air Force are known
to rely even more on electronics
equipment.

Figures for 1951 give some
clue to the bite the military will
put on available electronic engi-
neering manpower in 1952. Project-
ing the figures, it is estimated that
15 percent of this year’s graduates
may enter service via ROTC, while
the number of graduates faced with
obligated reserve duty may not ex-
ceed 10 percent.

On the other hand, reserve elec-
tronics officers due to be released
from active duty in fiscal 1953 may
provide a valuable source of trained
engineers.

Physics majors may offer a
source of electronic engineering
talent. Colleges are expected to
grant 2,500 bachelors’ degrees in
physics this year. However, here
too the supply of graduates is
diminishing: 2,788 in 1950-51; 3,-
414 in 1949-50.

»Relieving the Shortage—Accord-
ing to the Bureau of Labor Statis-
ties, a hard-pressed manufacturer
can:

e Accelerate plant training pro-
grams for student and junior engi-
neers.

e Upgrade qualified semi-profes-
sional workers. Many competent
engineers in the electronics indus-
try have had no formal training.

e Hire top graduates of ap-
proved technical institutions other
than accredited engineering col-
leges.

18

Electronic Ignition
Systems Coming?

INTRIGUED by tangible evidence of
automotive interest in things elec-
tronie (p 5), Tung-Sol is reported
to be working on an ‘electric eve’
of its own to dim car headlights.

More interesting still, the com-
pany is also reported to be actively
experimenting with an ‘electronic
ignition system.” Such systems
were suggested yvears ago, to pro-
vide a more intensive spark and
to eliminate moving distributor
parts, but nothing has yet been
done with them commercially.

RECEIVING TUBE SALES BY MONTHS
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What's Behind the Figures—
RTMA Receiving Tube Sales

Third of a series outlining
background of Figures of
the Month statistics

THIRD item in our Figures of the
Month listing (p 4) is “Receiving
Tube Sales”.

In this item we report the num-
ber of receiving tubes and picture
tubes shipped and billed during
the indicated month, according to
the Radio-Television Manufactur-
ers Association statistical depart-
ment. Included are ‘entertain-
ment” types used in radio and tv
sets, and allied types, manufae-
tured by General Electric, Hytron,
Lansdale, National Union, Radio
Corporation of America, Ray-
theon, Sheldon, Sylvania and Tung-
Sol.

Tive receiving tube figures are
reported: total units, units to

equipment manufacturers for new
sets, units to dealers and distrib-
utors for replacement purposes,
units to government agencies, and
units shipped for export.

»Receiving-Type Trends—Two ac-
companyving charts, labelled “Re-
ceiving Tube Sales,” show the
units shipped and billed by months
from October 1950 to the latest
month (February, 1952). The
curve representing sales to initial
equipment manufacturers follows
the trend in manufacture of radio
and tv sets. The pronounced dip
at July 1951 resulted from a corre-
sponding dip in set production
(see chart, p 20, ELECTRONICS,
March, 1952).

Tubes sold for replacement, as
shown in the lower curve, display
a much steadier trend, averaging

(Continued on page 20;
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YOU’'LL WANT TO KNOW

asour NEW
CBS-HYTRON
Cylindricals

WHY (BS-HYTRON ¢YLINDRICAL?

To eliminate reflected glare? How? Simple as ABC: A. Imagine a cylinder; slice
it vertically. B. You now have the shape of the face plate of a cylindrical tube:
curved horizontally; straight, vertically. C. Light falling on this surface at an
angle from above is reflected at the same angle...downward. Tilting the tube
directs glare downward even more, away from the viewer’s eyes.

WHY CE5-HYTHON SHIELDED LENS?

With this shielded lens in the electron gun, greater depth of field and better
definition are achieved. Just as when you stop down the diaphragm of a large,
fast camera lens (f/3.5) to a small aperture (f/16). Distortion caused by inter-
action of external electrostatic fields used to focus and accelerate the electron
beam is avoided. Focusing is easier, less critical. Slight changes in voltages
and currents do not cause drift.

WHY CBS-HYTRON BLUE-WHITE SCREEN?

Ever notice how a shirt laundered with bluing appears whiter? With the CBS-
Hytron blue-white screen, whites appear whiter; blacks, blacker. Picture defi-
nition is crisper. In fringe areas, the expanded gray scale of the blue-white
screen gives noticeably clearer pictures. No wonder CBS-Hytron’s original
blue-white screen is fast becoming the standard preferred by consumers
for best definition.

These are just a few reasons why it’s
smart to demand CBS-Hytron...orig-
inal studio-matched rectangulars.
Try the new CBS-Hytron cylindricals
yourself. Discover for yourself why
9 out of 10 leading set manufacturers

pick CBS-Hytron.

MAIN OFFICE: SALEM, MASSACHUSETTS

ELECTRONICS — May, 1952 19
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INDUSTRY REPORT—Continued

about 7 million a month. Tubes
sold for export and government
agencies are shown in the second
diagram (note ten-to-one change
in scale). Export business is
spotty and variable, although gen-
erally upward during the past
vear. Tube sales to government
agencies have been steeply in-
creasing since last July and now
considerably outnumber export
sales.

»Picture-Tube Pattern — Picture
tubes are listed in terms of total
units sold to equipment manufac-
turers for new tv sets, and hence
tend to follow the corresponding
production figures for tv sets.
Minor differences in the figures
are accounted for by stocks of
tubes in manufacturers’ inven-
tories.

The current RTMA figures on
picture tubes reflect sales by Du-
Mont, Eimae, Federal, General
Electric, Hytron, Lansdale, N. A.
Philips, Radio Corporation of
America, Rauland, Raytheon, Syl-
vania and Tung-Sol. A more de-
tailed breakdown is prepared by
the RTMA statistical department,
giving sales according to the
shupe and size of the viewing
screen, initial equipment and re-
newal sales. Accompanying charts
based on the latter classifications
cover the period October 1950 to
the latest month.

Sales of picture tubes to equip-
ment manufacturers, as in the case
of receiving tubes. follow tv pro-
duction figures, whereas replace-
ment business is much more
steady. However, replacement pic-
ture tube sales are a small fraction
of initial equipment sales, cur-
rently about 20 percent, whereas
the replacement in receiving types
accounts for nearly 50 percent.

»Big Screens Gain—One of the
charts shows the trend in shape
of viewing screen, as reflected in
sales to equipment manufacturers.
The round screen tube was a
factor late in 1950, although even
then less popular than the rectan-
gular tube. Today, sales of round-
scereen tubes for initial equipment
have all but disappeared.
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Another chart shows the trend
in tube sizes over the same period.
Tubes measuring 15 inches or
smaller in diameter or diagonal
have virtually disappeared in new
equipment. The 16 and 17-inch
sizes, which commanded the larg-

est share of the market until late
last vear, have lost ground rapidly
in recent months, whereas tubes
18 inches and larger have gained.
In February 1952, the 19, 20, 21,
24 and 30-inch sizes took first
place for the first time.

Lightplane Users Buying
More Radio, Omni, ADF

Electronic aids multiply use-
fulness of ships for business
and pleasure

PRIVATE AVIATION failed to live up
to lofty expectations at the end of
World War II. Many factors are
blamed, among them being the cost
and complexity of electronic equip-
ment necessary for maintaining
most-weather usefulness of light
aireraft.

Now a period of emergency has
again prompted enthusiastic specu-
lation. Many lightplane companies
have shifted completely to military
work, but keep their eyes on the
peace-time fallback, private (busi-
ness and pleasure) flying. Also
eveing the post-emergency private-
aviation market are producers and
potential producers of compact
communications and air-navigation
cquipment.

» Flying Tube Racks—A recent
survevy by Piper Aireraft, one of

the leaders in the lightplane field,
has revealed some interesting in-
formation regarding the private
pilots’ willingness and ability to
buy electronic equipment. The facts
are revealed in the tollowine tuble.

Pacer Tripacer

Coust of Plane $5,175 $5,355
Radio-equipperl 1009, 02.59%
VHE and LI¢ 519, 59 9,
VHFE onty 29, A
LF only 20% 1 %
Omni 259, 17 9
ADI 2% 8.5%

It will be noticed that practically
all planes are equipped with some
kind of radio gear, and a good
share (25 and 17 percent) arve
equipped with omni facilities. Some
have automatic direction-finding
equipment, und few have automatic
pilots.

Average expenditure for elec
tronic aids is about $600. For the
full treatment, less automatic pilot,
it takes $1,700 to outfit one of these
craft. This includes vhf radio for

(Continued on page 22)
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prompt delivery

OF PRECISION DEPOSITED CARBON RESISTORS

No mechanical damage or changes greater than 1.09, will he apparent on Radell
Deposited Carbon Resistors when subjected to temperature cycling ranging from plus
25°C to plus 100°C for 30 minutes, return to plus 25°C for 15 minutes, then to —55°C

for 30 minutes and return to 25°C.

Al a temperature of 40°C and a relative humidity of 95 * 59, a change in the basic

resistance will not exceed 1%.

Load life tests conducted at 75°C for 500 hours consists of intermittent application of
calculated rated continuous working voltage. The voltage is on for 1.5 hours and off
for 30 minutes during tle entire 500 hours. The initial resistance of Radell Deposited

Carbon Resistors subjected to the test, will change on the average less than 1.09;

ranges maximum

nominal dimensions nominal
voitage

R D L

watts
+19%, tolerance 25°C.

type
CD'Y2aM

CD'4S
cb1s

CD25

continuous maximum derating characteristic

rating body temp.
rise(°C) 80°C 100°C 125°C  150°C

type
CDY/aM

CDY%:S
CD1s

Cb2s

For complete specifications write Radeli Corporation, United
States Sales Office, 7900 Pendleton Pike, Indianapolis 26,

or phone Cherry 2166.

www.americanradiohistorv.com
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'NDUSTRY REPORT— Continued

Not too long ago, most lightplane instru-
ment panels looked like this, but

Today lightplane pilots want and buy
electronic equipment. Setup shown cost
over $5,000

communications, 1-f receiver for
radio range and broadcast, loop
antenna for homing, omni, and adf.
For radio only the cost is approxi-
mately $300.

» Peanuts to Millions—Any up-
surge in lightplane business will
be felt advantageously by the elec-
tronics industry. Experts agree
that the day of the family plane
is coming. They maintain their
reputations as experts by not say-
ing when. The optimists point out
that 20 years ago automobile-radio
business was in the peanuts class.
Last year it accounted for over $125
million worth of the electronies
industry.

DPA Releases Tax
Amortization Totals

$130 MILLION in tax amortization
benefits on new plants and equip-
ment has been given the electronics
and communications-equipment in-
dustries by DPA to date. As of
February 25, applications for five-
year amortization were pending on
proposed additional plants to the
tune of $52.6 million.

First figures showing the break-
down for our industry were re-
leased just before presstime.
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May 2-3: Assoclation for Com-
puting Machinery, Pittsburgh,

Pa.

May 4-8: Electrochemical So-
ciety, Benjam'n Franklin Ho-
tel, Philadeiphia, Pa.

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

May 5-16: British Industries
i'air, tarls Court and Olym-
pia, London, England, and
Castle Bromwich, Birming-
ham, England.

May 6-9: Scientific Apparatus

Makers Association, Annual
Meeting, Edgewater Beach

Hotel, Chicago, Il

May 10: North Atlantic Region,
IRE, Copley Plaza Hotel, Bos-
won, Muass.

MAY 12-14: National Confer-
ence on Airborne Klectronics,
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.

MEETINGS

May 19-22: 1952 Electronics
Parts Shows. Exhibition Hall,
Conrad Hilton Hotel, Chicago.

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

MAay 23-21: 1952 Audio Fair,
Conrad Hilton Hotel, Chicago.

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

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

AvUG. 11-21: Congress of U.R.S.L.
Sydney, Australia.

AUG. 12-15: 1952 APCO Con-
ference, Hotel Whitcomb, San
FFrancisco, Calif.

Auvg. 15—16: Emporium Section,
IRE, Annual Summer Semi-
nar, Emporium. Pa.

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

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

Oct. 20-22: Radio Fall Meeting,
RTMA Engineering Depart-
ment, Hotel Syracuse, Syra-

May 19-20: Third Conference cuse, N. Y. ) ]
on Electron Tubes, AIEE, Nov. 10-30: International Radio
William Penn Holel, Pitts- and Flectronics Exhibition,
burgh, Pa. Bombay, India.
A . indefinitely because it would in-
BUSIneSS Brlefs volve importing large quantities of
»Employment in the Chicago specialized equipment.

area’s electronics plants is off 27
percent as against last year, ac-
cording to Leslie F. Muter, presi-
dent of the Radio-Radar Industries
of Chicago, Inc.

»$2.300,000 Order for copper-oxide
rectifiers has been placed with
GE by the Atomic Energy Com-
mission. An estimated total out-
put of 9,000 kw will be supplied
by the rectifiers.

»Spanish passenger ships of over
1,000 tons will have to carry radar
equipment in the future. Deadline
for license applications is May 1.

»Radar Industry, not television,
will soon be started in Australia.
Electronics Industries Ltd., will
make equipment for the Navy. Ex-
perimental tv service is deferred

New regulations “down under”
cut imports of electronics equip-
ment as much as 80 percent.

»West Coast electronies manufae-
turers find space scarce for the
WCEMA show at the Long Beach,
California, auditorium August 27-
29, With 200 booths spoken for,
44 applicants have been placed on
waiting list.

»Serad means Special Electronics
Repair end Distribution and is a
program set up by the Navy’s
Bureau of Ships to rescue gear
from the scrap heap and return
it to use.

»Madam is the name of a new in-
strument designed to handle
masses of data turned out by
telemetering systems.
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«+othe ideal time to ENGINEER
SPEED NUT® Savings into your product

Take full advantage of SPEED NUT econ-

omy and performance, design SPELED
NUTS into your product. Here’s why . ..

1. SPEED NUTS simplify design prob-
lems through low-profile, one-piece
construction and multiple-function
characteristics.

2. There are thousands of low-cost
Standard SPEED NUTS — saving cost.
of special-design fasteners.

3. The double-locking SPEED NUT prin-
ciple of Spring Tension Fastening
can best be adapted to your design
requirements.

LOOK AT ALL THE LOCATIONS WHERE

Your Tinnerman “Fastener Expert”
stands ready to help you profit these
3 ways—call him in soon. And write
for “SPEED NUT Savings Stories,”
Vol. Il. Tinnerman Products, Inc..
Dept. 12, Box 6688, Cleveland, QOhio.

In Canada: Dominion Fasteners, Ltd.,
Hamilton. In Great Britain: Simmonds
Aerocessories, Ltd., Treforest, Wales.
In France: Aerocessdires Simmonds,
S.A. — True Henri Barbusse, Levallois
(Seine) France.

SPEED NUTS SAVE ON COMMUNICATIONS EQUIPMENT

controls « coil forms + antennae * wiring * cabinets
yoke deflectors + connectors — plus many more

s
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Let the SPEED NUT
Principle save you
TIME, WORK, DOLLARS

PRE-LOCKED POSITION
Arched Peangs

Arched Bose |

DOUBLE-LOCKED POSITION

Compensating Thread Lock
[=]

-

——

Seif-Energizing
Spring lock |

TINNERMAN Sfegd”w

*Trade Mark Reg. U.S. Pat. Off.
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Picker X-Ray Corporation

“For accurate duplication
of X-ray densities their
resistors must be stable’

says O. N. Jones, The Amhos-Jones Company, Cleveland, Ohio,
representative for Ward Leonard Electric Company

Duplicating densities of precise radiographs over pro-
longed periods demands exacting control of milliamperage
through the X-ray tube. This means flament temperature
must be accurately set,

That is why the absolute balance of thermal characteristics:
of Ward Leonard resistors is of utmost importance to the:
Picker X-Ray Corporation.

The only way to be sure that all resistor components will
react the same to changes in temperatures is to balance their
thermal characteristics. In this way, there is no loosening, no
failure, due to unbalance. Heat affects all parts the same way,
which, in turn, means longer life, stable performance.

This stability in the presence of thermal shock is one of the
major reasons the Picker X-Ray Corporation uses Ward
Leonard STRIPOHM resistors in their V-12, 200 milliampere,
100 PKV X-ray controls.

The performance of VITROHM wire-wound resistors, rheo-
stats, and other electric controls under the severest operating
conditions is proof of their complete dependability.

For correct, accurate current control, specify Ward Leonard
VITROHM Resistors.

WARD LEONARD
WARD LEONARD ELEC'RIC COMPANY

‘ ’ MOUNT VERNON, NEW YORK

R it [E ngintaneds Conioty Simce 1592
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LIMIT BRIDGE FOR TESTING resistance accu-
racy of Stripohm resistors is operated by
Theresa Collura (foreground).

KATHERINE GRUNENTHAL (foreground), 27
years at Ward Leonard, is winding special
alloy resistance wire on Stripohm cores.

TERMINALS ARE SPOT WELDED to Stripohm
cores by Frances Baxter who has been with
the company 10 years.

VITREOUs ENAMEL being fritted is poured
white hot into a cold bath to break up
the mass into small particles.

From Raw Material to Finished Product
Ward Leonard VITROHM Resistor Quality
Is Carefully Controlled

The dependable performance of
VITROHM resistors in actual operation is
the result of Ward Leonard’s unified
manufacture.

Design and construction are based on
specialized experience. Quality is care-
fully guarded by Ward Leonard engi-
neers, chemists, and technicians.

All compcnents of VITROHM resistors
are made by Ward Leonard. Vitreous

RELAYS

RHEOSTATS

ELECTRONICS — May, 1952

enamel coating and ceramic cores are
formulated in the plant, wire is drawn
to Ward Leonard’s specifications.

You can be sure of uniform quality
by buying your resistors from the one
manufzcturer who manufactures, not
just assembles, all the components that
go into resistors.

Before you buy or specify resistors,
be sure to call in Ward Leonard.

CHROMASTER

CONTROLS

www_americanradiohistorv com

DISTRICT OFFICES
AND REPRESENTATIVES

Atlanta 5, Georgia
Baltimore 18, Md.
Charlotte 1, N. C.
Chicago 4, lllinois
Cincinnati 2, Ohio

Cleveland 14, Ohio

Corpus Christi, Texas
Denver 2, Colorado
Detroit 21, Michigan
Hartford 6, Conn.
Houston 1, Texas
Kansas City 2, Mo.
Knoxville, Tennessee
Llos Angeles 13, Calif.
Memphis 3, Tenn.
Minneapolis 5, Minn.
Newark 2, N. J.
New Orleans 13, la.

Philadelphia 2, Pa.
Pittsburgh 16, Pa.
Roanoke, Virginia
Rochester 7, N. Y.

$t. Lovis 10, Mo.
Salt Lake City 1, Utah
San Antonio, Texas

San Francisco 3, Calif.

(. B. Rogers and Associates
Dutling Electric Co.
Jomes L. Highsmith & Co.
Ward Leonard Electric Co.
Sheldon Storer and Assoc.
The Ambos-Jones Co.
Brance-Xrachy Co., Inc.
Mark G. Mueller

Jesse W. Eakins Co.

Ward Leonard Electric Co.
Brance-Xrachy Co., fnc.
Maury E. Bettis Co.

John G. Pettyjohn

Ward Leonard Electric Co.
E. E. Torkell

Marvin H. Kirkeby

Ward Leonard Electric Co.
Electron Engineering (o.
Ward Leonard Electric (o.
W. A. Bittner

Lynn H. Morris

Ward Leonard Electric Co.
Ward Leonard Electric Co.
Leonard M. Slusser
Brance-Krachy Co., Inc.

L. F. Church Co.

Seattle 4, Wash. | Northwestern Agencies, Inc.

Tucson, Arizona | Central Station Equipment Co.

Washington 5, D. €. | Federal Enginering Co., Inc.

CANADA
Edmonton, Alta. | D. M. Fraser, Lid.

Halifax, N. §. | D. M. Froser, Ltd.

Montreal 25, P. Q. | D. M. Fraser, Ltd.
Toronto 1, Ont. | D. M. Fraser, Ltd.
Vancouver, B. €. | D. M. Froser, Lid.
Winnipeg, Man. | 0. M. Fraser, Lid.
EXPORT

New York 4, N. Y. | Ad. Auriema, Inc.

Waord Lleonard’s com-
plete engineering text-
book, “Handbook of
Power Resistors,” $3.
per copy.
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...the foremost source of

quality microwave tubes,
backed by eleven years of pioncering
cer of leadership in the field, and by the lar-
?“\-SE 1Y PE gest microwave tube engineering and

.‘ MAG“E“ “o“s development laboratories in the world,

For detailed information, get in touch with

RAYTHEON MANUFACTURING COMPANY ........ aac

Power Tube Division WALTHAM 54, MASS.
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are Rated af
1000 Working Volts!

Modern Engineering Requires This

“HEAVY DUTY” CERAMIC CAPACITOR

The heavier ceramic dielectric clement made by an
entirely new process provides the necessary safety fac-
tor required for line to ground applications or any
application where a steady high voltage condition may
occur. Designed to withstand constant 1000 V. A.C,
service.

It is wise to specify RMC “HEAVY DUTY” by-pass
DISCAPS throughout the entire chassis because they
cost no more than ordinary lighter constructed units.

Specify them too, for your own peace of mind, with
the knowledge that they can “take it.” And if you want
proof —request samples.

s —apai

he Righ S
“RMC DISCAPS"” .5l coviensors

a

- 4 g 4 R — ——— = e
EX' . i e . e L i v ~ 1
. il N T . " ®
e s - - J

DISCAP RADIO MATERIALS CORPORATION

CERAMIC
CONDENSERS GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Il

| e ,--E‘;r T CHICAGO, ILL.AND ATTICA, IND. d

Two RMC Plans vofed Exclusnvely to Ceramic Condensers

ELECTRONICS — May, 1952 27
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Now!
Transient-free test voltages down to U(ll eps!

Versatile, general purpose
generator for subsonic and
audio work! Continuously
variable, 0.01 to 1,000 cps,
5 bands. High stability, dis-
tortion less than 1%. Radical

new circuitry offers sine,
square and triangular waves.

SPECIFICATIONS

-hp- 202A Low Frequency
Function Generator

FREQUENCY RANGE: 0.01 to 1,000 cps
in five decade ranges.

DIAL ACCURACY: Within 2%.

FREQUENCY STABILITY: Within 1% in-
cluding warm-up drift.

OUTPUT WAVEFORMS: Sinusoidal,
square, and triangular.,

MAXIMUM OUTPUT VOLTAGE: At least
30 volts peak-to-peak across rated
load for all three waveforms.

DISTORTION: Less than 1% RMS distor-
tion in sine wave output.

OUTPUT SYSTEM: Can be operated either
balanced or single-ended. Output
system is direct-coupled; dc level of
output voltage remains stable over
long periods of time. Adjustment
available from front panel balances
out of any dc.

FREQUENCY RESPONSE: Constant within
1 db.

HUM LEVEL: Less than 0.1% of maximum
output.

SYNC PULSE: 5 volts peak, less than 10
tsec duration. Sync pulse occurs at
crest of sine and triangular wave
output.

POWER: 115-volt, 50/60 cycles, 175
watts.

DIMENSIONS: 10%’ high, 19’ wide, 13"
deep.

PRICE;: $450.00 f.o.b. Palo Alto, Califor-
nia. End frames, for table use, $5.00
per pair f.0.b. factory. (Specify No.
17.)

Data subject to change without notice.

Figure 1. Oscillogram shows freedom from
transients as output frequency is changed.

—hp— 202A Low Frequency Function
Generator offers you a compact, conven-
ient and versatile source of transient-free
test voltages between 1,000 and 0.01 cps.
It provides virtually distortion-free signals
for vibration studics, servo applications,
medical and geophysical work, and other
subsonic and audio problems. For such
applications, the equipment generates 3
wave forms: sine, squarc and triangular.
(Desired wave form is sclected on front
panel switch.) Qutput is 30 volts pcak-to-
peak for all 3 wave forms.

NEW CIRCUIT CONCEPT

~hp— 202A differs from conventional
low-frequency oscillators in that the sine
wave is electronically synthesized. A con-
trolled bi-stable circuit gencrates a rec-
tangular wave. This wave is passed through
a special integrator providing a true tri-
angular wave (Figure 2a). The triangular
wave then enters a shaping circuit devel-
oped by —hp—. Here 6 duo-diodes modify
or “shape” the peaks and provide a true
sine wave with distortion of less than 1%
(Figure 2b). This synthesizing circuit pro-

hp

Figure 2. Oscillogram of (a) triangular wave
applied to shaping circuit and (b) resulting
sine wave,

vides virtually transient-free output even
when range switch is operated or fre-
quency is rapidly varied. This circuit also
maintains the amplitude constant under
all conditions. It is not necessary to wait
long periods for the circuit to stabilize ata
new level as with conventional oscillators.

OTHER FEATURES

The output system of —hp— 202A is fully
floating with respect to ground. May be
used to supply a balanced voltage or either
terminal may be grounded. It will deliver
10 v RMS to a load of 5,000 ohms or
greater; internal impedance, however, is
only 100 ohms. There are no coupling ca-
pacitors in the output system, and a high
degree of dc balance is achieved by means
of a special circuit.

-hp- field engineers, in most major cities,
have complete details. Or, write direcl.

HEWLETT-PACKARD (O.

2325A Page Mill Road + Palo Alto, Calif.

Export: FRAZAR & HANSEN, LTD.
San Francisco ¢ Los Angeles * New York
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MUST YOUR
EQUIPMENT BE
RADIO INTERFERENCE FREE?

8 circuit miniaturized filter for wide band
RF Interference Suppression.

IF YOURS IS A TOUGH RF INTERFERENCE
PROBLEM — LET FILTRON SOLVE IT....

FILTRON'S engineering department, cooperating with engi-
neers of leading companies, has solved RF Interference
Suppression problems throughout the country.

If your equipment must meet the RF Interference limits set
by the military specifications, consult with FILTRON’S engi-
neers in the earliest stages of design. FILTRON can furnish
RF Interference Suppression Filters whose size, weight and

overall configuration will fit into your equipment.
Miniature 3 amp.—125 VAC - 400~ filter —hermetically sealed —
size 1%” x 1”7 x We”

FILTRON has custom designed over 1000 different types of
RF Interference Supp-ession Filters for equipment that
meets military RF Interference Suppression limits and
specifications.

FILTRON’S completely equipped screen rooms are
always available for the RF Interference testing
of your units and equipment.

An inquiry on your company lettertead
will receive prompt aMention.

15 amp.—28 VDC filter, size 2”7 x 2” x 1144*, with pressurized
AN connectors - high attenuation from 150 KC to 400 MC.

FILTRON can best solve your RF Interference problems because:

® FILTRON'S engineering, research and design divisions are staffed by RF INTERFERENCE SUPPRESSION FILTERS FOR:
experiznced RF Interference Suppression filter engineers. Motors Dynamators
Generators Power Plants
® FILTRON'S modern shielded laboratories are equipped to measure Inverters Actuators
RF Interference from 14 KC to 1000 MC in accordance with Electronic Gasoline
military specifications. [Seraig(o 4 :"9'"“
" . .
® FILTRON'S production facilities, comprising a capacitor manufactur- Andlother RE Intererenceapiocutng oaspent

ing division, coil winding division, metal fabrication shop,
metal stamping and tool and die shops, are exclusively i 6 LI LTRON
producing the highest quality components for FILTRON'S \

RF Interference Suppression Filters.

— . > 5

@ FILTRON’'S extensive production facilities permit us to meet your
delivery requirements. NOW!

THE  FILTRON co., INnc.

FLUSHING, LONG ISLAND, NEW YORK
LARGEST EXCLUSIVE MANUFACTURERS OF RF INTERFERENCE FILTERS
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Can Carboloy permanent magnets

These 4 cases show how lasting energy without wires

breaks down design barriers, opens the door to finer

product performance, big new profit opportunities

METERS —TIlere, a Carboloy concentric magnet element is
the measuring mechanism of this new-type portable current
recorder. The permanent magnet cut down fabrication
costs by eliminating other power-supplying parts. It also
reduced the recorder’s weight by 10 pounds and greatly
contributed to the sensitivity and accuracy of the instru-
ment. A typical case of modernization through magnets.

i
b

SPEAKERS —Many radio and TV speakers now use Carboloy
permanent magnets to replace other electrical fixtures in
the voice coil. Current passing through this uniform mag-
netic field causes the voice coil and attached cone to vibrate
in proportion to the applied voltage . . . producing truer
tone. These Carboloy magnets will never fail, never need
maintenance. Permanent magnets are also used in television
focusing assemblies,

CA

BO

Is magnetic energy essential or useful in your
produet?

Then the chances are excellent that Carboloy
permanent magnets can improve its function,
lower its cost . . . put you out front of your com-
petitors with a finer-performing, more depend-
able product.

Here’s why: Carboloy permanent magnets are
simple, self-containing sources of magnetic energy
that never fail. They need no outside power.
They help simplify design and reduce fabrication
costs by eliminating wires, coils and other operat-
ing parts.

Because they are very powerful, even in small
sizes, they let you build a lighter, more compact
product, too (particularly important in magnetos,
motors, instruments, control devices, communica-
tions equipment and other items for the aircraft
industry).

Thousands of
applications

The Carboloy magnet applications on these
pages are but 4 of thousands. Perhaps they’ll
spark an idea for a similar application in your
radio or TV set, thermostat, voltmeter or what-
ever electrical product you build.

Check them. Then check Carboloy magnet
engineers . . . the most skillful in the business.
They’ll give you a hand in magnet design and
application at no cost to you. And Carboloy pro-
duction lines can supply you with the finest, most
uniform magnets that money can buy. Any size, any
shape. Cast or sintered.

For more information, send coupon for free
copies of the Carboloy Magnet Design Manual
and Standard Stock Catalog.

DEPARTMENT OF GENERAL ELECTRIC OMPANY
11139 E. 8 Mile Blvd., Detroit 32, Michigan
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improve your electrical products?

GENERATORS —When plane ergineers left only a 6” x 6”
space for a jet’s tachometer gererator, the design problem
was whipped with a Carboloy permanent magnet. One
tiny magnet supplied the strong magnetic field required.
It eliminated coils and wires previously used, thereby saving
space and permitting a compact generator design that fit
the limited area.

ST

CONTROLS — A new plugging control for brakeless stopping
of polyphase induction motors features a Carboloy perma-
nent magnet. An eddy current disk, rotating in the magnetic
assembly, creates a torque. As the motor’s speed nears
zero with the power reversed, the torque decrease interrupts
the circuit and quickly stops the motor.

Which of these outstanding advantages of Carboloy

permanent magnets can help you improve your product?

SIMPLE—Compact, self-containing sources of energy
with no operating parts.

UNIFORMLY POWERFUL—Guaranteed to meet or sur-
pass the standard external energy minimum.

LAST FOREVER—Will supply a constant, uniform mag-
netic field indefinitely.

NO WIRING —Eliminate need for coils, windings, or other
electrical fixtures.

COOL-RUNNING—Won't generate heat; need no pro-
visions for heat dissipation.

NO OPERATING COSTS—Operate without maintenance
costs or any power supply.

NO POWER FAILURES—Th=sre is no outside source of
power to fail!

N o AN -

COMBINE ELECTRICAL AND MECHANICAL FEATURES
—Transform electrical energy into mechanical motion;
mechanical motion into electrical energy.

SIMPLIFY MECHANICAL ASSEMBLIES—Exert strong

tractive force for holding, lifting and separating devices,
which eliminates component parts, makes product design and
fabrication extremely simple.

‘lo UNINTERRUPTED OPERATION —Magnetic energy flows
continvally and forever!

‘l‘l MOISTURE-RESISTANT —No coils to collect moisture.

12 CREATE SAVINGS —Reduce weight, save space, lower
cost of fabricating and eliminate other, often more
costly, power-supplying parts.

~Carboloy” is the trademark for the products of Carboloy Department of General Electric Company

~——MAIL THIS COUPON TODAY—— ——— ——— —— —

ALNICO : g

Please rush me, without
cost or obligation, copies
of your latest Carboloy
Permanent Magnet Design
Manual and your Perma-
nent Magnet Standard
Stock Catalog.

PERMANENT

 MAGNETS '

ELECTRONICS — May, 1952

1
|
|
|
|
|
|
COMPANY NAME__ . :
|
|
l
|

CARBOLOY Department of General Electric Company
11139 East 8 Mile Blvd., Detroit 32, Michigan

NAME__ ol B . POSITION.
ADDRESS - S
Ty ZONE____ STATE._

e S e e e e e e [ 1

www americanradiohistorv com



A FREQUENCY
& MODULATION
MONITOR

/RN

L/
2,

-

X

»

NP T

o
A-‘.
" e G A A S S A S

o

QUARTZ
CRYSTALS

| AP AN YA

——
B3

[ JC e ra—
.
il

JLARIRERANS

Sl

o) LS A, | A S A

2
Al

SANDWICH 3,

32

THE JAMES KNIGHTS COMPANY

ILLINOIS

Formerly Manufactured by DOOLITTLE RADIO, INC.

The JK I'D-12 monitors any four frequencies any-
where between 25 mc and 175 me, checking both
frequency deviation and amount of modulation. A
truly precise instrument for communication systems!

When used for different
bands, plug-in type an-
tenna coils provided.
Crystal accuracy guaran-
teed to be + .00159%
over range of 15° to 50°
C. Meets or exceeds FCC

requirements.

COMMUNICATION CRYSTALS for the CRITICAL!

Regardless of model, type, or design, James Knights
can provide you with the very finest in stabilized
crystals. Today JK crystals are used everywhere com-
munications require the VERY BEST.

Well known to every communications man
is the famous JK Stabilized H-17, with a
frequency range of 200 kc to 100 mc.
But this is just one crystal in the JK line.
Write for complete crystal catalog!

[PRODUCTS )
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— ...PIRST to Engineer

William Thomson

{LORD KELVIN])
1824 - 1907

As electrical engineer for the first two Aflar-
tic cables. this famous British physicist and
inventor made numerous contributior:s to the
4 advancement of cable communication. His
( earlier invention of the mirror galvanometer,

& » used to detect extremely weak electrical
signals, first made underwater cable teleg-

./
% \ raphy possible over long distances. <elvin is 3
W also noted for his important work in thermo- -~ .‘/
dynamics, molecular physics, wireless, and ']

the wave theory of light.

From an original drawing made for OHMITE

= ...FIRST in Tap Switches

ORHMITE

e Right with
OFMITE

RHEOSTATS
RESISTORS
TAP SWITCHES

More manufacturers have standardized on
Ohmite high-current tap switches than on
any other make on the market. This industry-wide
preference is a result of the unmatched
dependability built into every unit. Their distinctive,
time-proven features—comple:zely described
on the next page—are combine:]l with unusual
compactness and high curreat capacity.
Investigate these fine units for your product.

&
-
=

a Successful Atlantic Cable




®

HIGH-CURRENT ROTARY

ALL CERAMIC
AND METAL

provides perfect insula-
tion, unaffected by arcing.
Contacts and mechanism
are entirely enclosed and

protected (except for
Model 111). )
EXTREMELY COMPACT,

yet have many high-cur-
rent taps, perfectly insu-
lated. Terminals are con-
venient for wiring. Back-
of-panel mounting.

SELF-CLEANING
ROTOR CONTACT.

Slightly rounded, assuring
rerfect seating and pro-
cucing slight rubhing mo-
tion with every operation.

*SLOW-BREAK,”
"QUICK-MAKE"

Incorporates a positive
cam-and-rollermechanism.
Frovides “slow-break,
quick-make” action, par-
t cularly suited to alternat-
i1g current. Minimizes

soarking, extends contact
1 fe.

SILVER-TO-SILVER e

CONTACTS, ~ =
for high electrical conduc-
tivity. Have low surface
resistance, and eliminate
contact maintenance.

"“"BDEAD” SWITCH SHAFT.

Completely insulated from
the load by a high-strength
driving bhub which will
~ithstand a 2000-

=olt test. /?

110, 15, 25, 50, |NENEE
OHMITE MANUFACTURING CO. WL RLRL) Company

4818 FLOURNOY STREET, CHICAGO 44, ILL. A C k::'é’:;:‘:e'e
- L]
Catalog

ORI MITTEE RHEOSTATS « RESISTORS o TAP SWITCHES
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'Emergency Communication

New and vnique in civil emergency communication systems is
the New York City Fire Department’s five borough radio network
planned to meet the threat of any emergency, includ-
ing atomic attack. Transmitters designed by Radio
Engineering Laboratories to give continvous operation
are significant contributions to this electronic accom-
plishment.

Eimac’s 2C39A triode is utilized in REL's type 757C point-ta-
point radio relay transmitter operating in continuous arouna
the clock service at 900 mc. The 2C39A is used in two stages
—as a tripler from 150 mc. to 450 mc. and as a doubler from
450 mc. to 900 mc. The 2C39A is a natural to serve in REL’s
757C where it can perform as a frequency multiplier at ultra
high frequencies with excellent operating efficiency. This
compact, rugged, high-mu tube is designed for a variety of
uses as a power amplifier, oscillator or frequency multiplier

REL type 757C transmitter wherever dependability and durability are demanded.

Two Eimac 4X500A's give dependable performance
in the REL type 715 emergency service transmitter.
These external-anode tetrodes are in the power out-
put stage of the final amplifier in each of the New
York City Fire Department's eight main station 350
watt transmitters. Operating in the 150 mc. region
the 4X500A’s meet the challenge of 24-hour perform-
ance. Designed for application the 500 watt 4X500A
has small size and low inductance leads which permit

efficient operation at relatively large outputs well
into YHF.

Write our opplication engineering de-

® partment for the latest information and
technical data about these and other
Eimac tubes.

Power amplifier of REL's type 715

Follew the Leaders ta

EITEL-McCULLOUGH, INC.

S A N B R UNO, €A 11 F ORNI1I A
313 Export Agents: Frazar & Hansen, 301 Clay Street * San Francisco, California
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Do yov have
an HF or VHF
harmonic
shielding
problem?

Could your plant or operation be shut down because
some piece of your equipment is unsuspectedly
generating HF or VHF harmonic interference?

It can happen ... and has. So it’s a real problem
for you to consider.

High power generators, welding machines, amateur
radio transmitters, diathermy, and even lawn mower
machines. .. all are potential trouble makers. ..
unless they’re properly shielded . .. adequately
screened !

That’s where Monel® comes in.

Metal Textile Corporation, Roselle, N. J., developed
a line of effective shielding gaskets and strip- —metal
mesh, knitted in tubular form like a stocking, and
compacted. As a result of comparative tests on
shielding effectiveness and service life, the material
used is resilient, corrosion-resisting, flat Monel wire.
Known as “Metex Electronic Weather Stripping,”
its uses include flange gaskets in square wave guides
and shielding strip around metal lids and opertings
of portable and amateur transmitting equipment.
A combination Monel gasket and sealing member is
also used experimentally to shield “dunkproof”
motor housings.

Why Monel? Because it offers several far-reaching
advantages.

Monel possesses adequate conductivity. It provides
positive shielding and sealing for a wide variety of
gsizes and types of electronic equipment.

And. on the job, it withstands corrosion and heat
oxidation, doesn’t build up contact resistance. Its
compressibility, resilience and fatigue-resisting
qualities muke for excellent contact with relatively

34

Sealing in stray harmonic waves, knit Monel mesh strip
or gaskets, mounted around lids and other openings
help reduce electrical harmonic interference.

Resilient Monel mesh shielding rings
assure continuous contact and adequate :
conductivity despite corrosive attack.

slight pressure, despite warped or irregular surfaces.

Available in a wide variety of cross-sectional shapes
and dimensions, the mesh can be fabricated,
compacted, folded, and installed with a minimum

of difficulty.

Perhaps you have a special shielding or sealing
problem that Monel can help solve. You may find the
answer in the bulletin “Metex Electronic Weather
Strips.” Write for a free copy today. Address: Metal
Textile Corporation, 641 East First Ave., Roselle, N. J.

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

nickEL 485, anoys

MONEL® ¢ “R“® MONEL * “K”’® MONEL * "“KR“® MONEL
“$"® MONEL * NICKEL * LOW CARBON NICKEL * DURANICKEL®
INCONEL® « INCONEL “X”’® « INCOLOY® ¢ NIMONICS
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FOR PRINTED OR
ETCHED CIRCUITS

HIGHER BOND
BETWEEN METAL
AND CORE

SUPERIOR
INSULATING
LAMINATE

1'HH' ] @ T-725 and T=-3812

Laminated INSUROK Grades T-725 and T-812 have made history ever since
they were first introduced to the electronies industry. These laminates,
possessing a unique combination of properties, have shown sensational
performance in critical high-frequency applications,

Now these superior electrical laminates are available in Metal-Clad form
{with copper or aluminum sheet bonded to one or both surfaces) for
the production of “printed eircuits.”

Metal-Clad INSUROK exhibits outstanding electrical propertics which
remain remarkably stable under repeated temperature and hunidity eycling.
in addition, it possesses high physical strength and low cold flow, aad
punches readily into intricate shapes. The metal foil is bonded by a special
process assuring consistently higher bond strengths than ever offered before.

Samples of Copper or Aluminum-Clad TNSUROK are

available for testing purposes. Send for complete information, today.

he RICHARDSON COMPANY

FOUNDED 1858 —LOCKLAND, OHIO
2797 Lake St., Melrose Park, lllinois (Chicago District)
SALES OFFICES: Cleveland *  Detroit * Indianapolis *  Lockland, Ohio
Los Angeles * Milwoukee * New Brunswick, (N. J.) ¢ New York ¢ Philadelphia

Rochester ® San Francisco * St lovis

Typical Printed

Circuit made with
Metal-Clad INSUROK
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THE TRUTH ABOUT

GENERAL ELECTRIC has recently been
deluged with letters, telegrams, phone
calls and personal visits from electronic
engineers, designers and equipment
manufacturers seeking information
about the availability and applicability
of TRANSISTORS.

We believe these inquiries are di-
rected to General Electric for several
reasons:

® G.E. is the largest supplier of ger-
manium products in the country.®

@® More than 4% million point con-
tact germanium diodes were used
by industry in 1951. General Elec-
tric made, sold, and delivered the
largest portion of these.

@ Point contactor whisker-type ger-
manium transistors have been
commercially available from G.E.
for over three years (Types G11
and G11A).

*Of all manufacturers reporting through RTMA in 1951, G. E.
delivered more germansum diodes than all others combined.

® G-EResearchandElectronics Lab-
oratories have been developing
junction germanium devices for
several years.

® G.E. announced the first commer-
cial junction (P-N) rectifier (G10
types) in October 1951 and these
are now in production.

General Electric has developed sev-
eral types of junction transistors
(P-N-P) and these are now in product
engineering. They have not been an-
nounced commercially because we
want to establish the most desirable
characteristics for your use. We want
to improve their design without inter-
rupting your program, and test them
for stability and life. This is standard
General Electric practice on new prod-
ucts and for this reason we cannot give
vou a specific calendar date for availa-
bility. It is fair to state that G.E. intends
to lead in the production of transistors

2% m/za//mz coz/z/mcc o
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TRANSISTORS

for commercial and government use as
it has with diodes.

Many new and revoluzionary devices
are also under development in our lab-
oratories: high power transistors: high
power rectifiers: phototransistors:
semiconductor pentodes: high fre-
quency transistors. And many more—
all to help vou design berter equipment.

TRANSISTORS TODAY

Transistors have several advantages
over other components. These include
small size, no cathode power or warm-
up time required, very high efficiencies,
long life, ruggedness, stability.

Uses are limited today, however, by
factors like frequency response (usually
below 1 megacycle) and temperature
cffects (usable at temperatures only
slightly above normal ambients at pres-
ent). Both of these problems are being
actively studied.

GENERAL &3 ELECTRIC

PLANT CAPACITY! A complete factory, employing upwards of 500
people, is devoted to the manufacture of G-E germanium products.
Located at Clyde, New York, this modern installation is turning out
diodes, rectifiers, and point contact transistors for your use now,
and eventually will be producing junction transistors.

I
|
o P SR 5

= _?. 4] Q!‘“!n;

NEW TRANSISTOR BULLETIN! Just printed, this new illustrated
bulletin gives you complete specifications on G-E point contact
transistors (Types G11 and G11A). Write us and we'll mail your
copy immediately. No charge. General Electric Company, Section
452, Electronics Park, Syracuse, New York.

ELECTRONICS — May, 1952
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VEEDER-'ROOT
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Yes, jet pilots count on this interesting
instrument to tell them how much fuel is
left . . . when they’d better “hit for home.”
And in the same way, it counts rounds of
ammunition remaining in the plane’s
machine guns, the number of film-exposures
remaining in aerial cameras, etc., etc. So
you can see how one type of Veeder-Root
Counter can come up with many
answers to many problems. And
within the literally infinite scope

of the counting process, there may well
be some badly needed answers we can work
out for you ...if your work is badly
needed for defense. Write.

VEEDER-ROOT INCORPORATED

““The Name That Counts”
HARTFORD 2, CONN.

Chicago 6, I1l. - New York 19 - Greenville, S. C.
Montreal 2, Canada + Dundee, Scotland

Offices and agerts in principal cities

(s Liergthing on Carth
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1. For these antenna bases, Kel-F’s properties of zero mois-
ture absorption and high electrical resistance immediately
suggested it as a desirable material. However, its final selec-
tion was deemed mandatory because Kel-F could be injec-
tion molded around a metal insert, thus providinrg a com-
pletely hermetical seal.

3. This electronic hookup wireis Kel-F insulated, capitalizing on
the plastic’s high temperature and high electrical resistance.
In the production of this wire, Kel-F is extruded onto copper
wire in conventional equipment. Commercially available from
several sources, the wire comes in an assortment of keying
colors.

A Capsule Report on the Properties of KEL-F

* Chemical Inertness

* Wide temperature range
—minus 320 F to 390 F

* High electrical resistance

* Low Cold Flow and machined

Basic Kel-F Products Available

ELECTRONICS — May, 1952

* Zero Moisture Absorption

* Variable transparency and
flexibility properties

* Readily molded, extruded

MOLDING POWDERS DISPERSIONS
Unplasticized NW-25  flows readily at
high fusion temperatures
7300 . fo:ure‘gser:,eig;ver' N-1 High molecular weight
° OILS, WAXES and GREASES
#270 . for less severe - A
temperatures #1 Light Oil
Plasti d (in either ;i Nledil"nooil
asticize N 0 . Heavy Oil
. #300 or .#2’0) 40 Waxy Oil (pour
P20  with 209, plasticizer poirt 80-90 F)
P 25 ‘259, & #150 .Hard Wax at 70 F
P30 . ¢ 30% £ (Greases compounded to order)

rmmmaocm.onoemnanz has

Tv ' ioumh, %esrén prcblems.

‘999&

2. Diaphragm valves for acid handlmg dramatize several of Kel-F’s
basic values. Its use in this commercial valve points up
Kel-F’s properties of low cold flow (good memory); chemi-
cal .nertness; flexibility; and wide temperature range. Again
however, the fact the Kel-F could readily be compression
molded around an insert was a determining factor in its use.

4. Fittings for chemical equipment are excellent examples of the
design values found in five of the principal properties of
Kel-F: high chemical resistance; a wide temperature range;
non-wetability; plus ease of molding and machining. These
comimercial fittings are made from extruded rod which is
conventionally machined to final, close tolerance.

Standard Fabricat2d Kel-F Materials and Parts
Available from Commercial Sources

Molded Sheets *Extrudec and Molded Rod *Extruded Tubing
Thin Film (extruded as lay-flat tubing)
Gaskets “Washers Valve Discs 7**'U" Packing
‘0" Rings "“Kel-F coated Resilient-core ‘0" Rings
Valve Diaphragms ,
Transformer Terminals 7 Rotary Electric Switches ’*Hook-up Wire
Electronic Terminals, Tube Bases and Coil Forms
For f{ull information on various molders, extruders and
fabricators of Kel-F products; also technical data on de-

tailed properties, molding and application techniques —
write

Chemical Manufacturing Division

tHE ML W, Kz12066 Company

A SUBSIDIARY OF PULLMAN INCORPORATED

P. 0. Box 469, Jersey City 3, N. J.
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(JAN-R-94, Type RV2)

Y watt, 1%’ diameter var-
iable composition resistor.

Alse available with other special milltary features not
covered by JAN-R-94. Attached Switch con be supgplied.

(JAN-R-94, Type RV3)

% watt, 1% diameter vari-
able composition resistor,
Ale oveilable with other speciol militory fectures net
‘coverad by JAN-R-94, Attached Switch cen be supplied.

2 wett, 13%.” diameter
veriable wirewound re-
sister. Also available with other sceclal militory features
et covered by JAN-R-19. Attoched Switch can be supplied.

4 watt, 1'% diamet

variable wirewound re-
sistor, Also ovailable with other Lsecial milltary feotwes
ast covered by JAN-R-19. Attached Swiich can bs supplied.




Y wett 70°C, %" diometer miniaturized variabie
coraposition resistor,

1 watt 70°C, Mis” diameter variable compeo
sition resister. A.ached Switch can be supglied.

(JAN-E-98,
Type 2V4)

S 2 watt 70°C, 1%”’
“  diometer varishle
composition. re-
sister. Also available with other speciol milbary
fuatores not covered by JAN-R-94. Attached
Switeh ¢con be supplied.

CHICAGO TELEPHONE SUPPLY
mﬁomffmn

REPRESENTATIVES

Henry E. Sanders
401 North Broad Street

Philadelphia 8, Pennsylvania
Phone: Walnut 2-5369 -

W. S. Harmon Company

1638 So. La Cienega Blvd.
Los Angeles 35, California

Phone: Bradshaw 2-332%

IN CANADA

C. C. Meredith & Co.
Streetsville, Ontario

SOUTH AMERICA
Jose Luis Pontet

Buenos Aires, Argentina
Montevideo, Uruguay
Rio de Janeiro, Brezil
Sao Pavulo, Brazil

OTHER EXPORT
Sylvan Ginsbury

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



DRIVER-HARRIS ANNOUNCES . ..

- REVOLUTIONARY

Resistance yire
;I ,'tg“"ng Action

Synchronize

e
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s producers o e world famous “Nichrome”* and other outstanding y o
electric heating and resistance alloys, Driver-Harris engineers are inter- pSERELE AR RSN cO e ALY
ested in obtaining application results commensurate with the exceptional
advantages their alloys afford. Therefore they have developed a new coiling
machine which eliminates wire coiling faults— especially coil irregularity

due to work-hardened areas produced during coil formation.

i r UL ,w‘ﬂl:u. l‘:l

This new machine is the result of knowledge accumulated during forty Note even spacing between furns of
c s . . s y stretched coils.
years of close association with wire coiling problems. Its revolutionary
principle of operation—the synchronized rolling action of all coiling parts—
results in vastly improved performance over that of any other type machine.

Product of long study and a thorough knowledge of the requirements of
the industry, this Driver-Harris unit—

(1) handles the full range of resistance wire coiling normally required, close or
open winding (and can be adapted for twin wire coiling);

(2) cuts coil ends clean on all sizes, close or open wound;

(3) maintains resistance accuracy of cut coils at all times by photo-electric
control (variation not exceeding += 1%);

(4) affords the lowest operational and maintenance costs of any comparable
coiling machine.

Coil ends lie flot. No burring or
twisting of wire.

Standard Model coils 720 to #36 B&S gauge wire, Units for other gauges
built to order. Send for illustrated Bulletin C-52, giving full information.

FT.M. Reg. U.S. Pat. Off,

Tratent Pending

Driver-Harris Cmnpamy
HARRISON, NEW JERSEY

BRANCHES: Chicago, Detroit, Cleveland, Llos Angeles, San Francisco

MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD
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BRING THROUGH

U pLAENING SHERY

ORGANIZE CIRCUITS QUICKLY

Schematics of most electronic equipment can be
broken down into circuit blocks of logically
associated functions. These functional circuit
blocks con be mounted readily either in the Alden
#20" 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 termina! 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 all planned in
one step.

{ 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 — ratchet slot
holds various size component leads for soldering —
no twisting of leads with pliers. Figure “eight’
shape accommodates cross wiring and busz leads,
Terminals are punch press parts — so take a min.
imum of solder, reduce solder time, eliminate danger
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
coded, 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. t0 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.

)

Mounted

Decade —

m Portoble

GET EASY SUB-DIVISION
OF LABOR

Solder terminals and socksts quickly rivet to
Alden terminal card accordiag 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 sackets and their asso-
ciated components mounted on one card — the
wiring and soldering of circuits is an open, easy-
to-work sub-assembly operasion.

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.

of e !

’Serve-A-Unit Lock”

Assembled — the Basic Chassi; 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 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 satple kits onl
For production runs send us your schedule.

QUIPMENT FAST!

FROM STANDARD STOCK COMPONENTS
YOU CAN SIMPLIFY DESIGN —

SPEED PRODUCTION — AND CUT
SERVICE COSTS

=

/

©)
CUT SERVICE AND

MAINTENANCE COSTS
IN FINAL EQUIPMENT

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

FOR SMALLER
ALDEN “20"
PLUG-IN PACKAGES

Here is a plug-in package unit using the above
method of converting schematic inko 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 doubtful 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. s

G

Construction

Shielded

20" #20"” Rack and Chassis
Non-Interchangeable Mounting Sockets
Base

ALDEN PRODUCTS COMPANY 12

North Main Street, Brockton, Massachusetts



AC REGULATORS
Models available

(numbers denote
VA capacities)
1508

2508

5008  (-28) also
10008 (-2S) also
2000S

3000S (-2S) also
50008 (-2S) also
10000S (-2S) also
15000-2S

NOBATRONS* *
(DC Supplys—low voltage)

Models available
(numbers indicate
voltage & current)
E-6-5A

E-6-15A

E-6-40A

E-6-100A

E-12-5 Also Model
E-12.15 SWR-5 with
E-12-50 output either
E-28-5 6VDC @
E-28-10 10 amp
E-28-30 or
E-28-70 12VvDC @
E-28-150 5 amp
E-28-350

E-125-10

E-200-5

400~ EQUIPMENT:
LINE REGULATORS

NOBATRONS* *

B-NOBATRONS**

(DC Supplys —
high voltage)

SOREXSEN & €O
o ssiv G, £
THANLE DL 20 TRANSCOIER
- 1 2 "

N\

. -

S

ArEmtng e

otz NS ‘Kr‘ _n“ﬂﬁ

Input

95-130 VAC, 1, 50-60~, 190-260 VAC
in "-28" models

tOu'put . 115 VAC +5%; 230 VAC with ”-25" models

! Reg. accuracy"
Distortion

+0.1% against line or foad

2% — 3% mox.

I—P. F. range | Down to 0.7

| Lood range |

Miscellaneous

Input

l—_ —4=
Reg. ac .
L eg. o curﬂ

| Rippli - 1

| Load range

Output range

| - S
| Recovery time |

|
Miscellaneous ‘

0 to full load

Fully protected against overload or over-
voltage. Models 1508, 2508, 500S, 10008,
50008, 10000S, and 15000-2S are self-
contdined. Cabinets available for others.

95 —130 VAC, 1d, 50-60~- In heavy cur-
rent 28-volt series — 115/208, 3¢, 4-

wire, wye.

=+0.2% against line or load changes

1% RMS max.
1/10 to full load

Adjustable +10%; down to —25% at
lesser accuracy

0.2 seconds — this value includes charging
time of filter circuit for most severe change
in load or input ¢onditions.

Fully protected against overload and over-
voltage.

Normally for rack mounting — cabinets
available.

Normal finish — gray wrinkle.

Meters standard in some models; available
in all.

A" models output either 6 or 7 volts.

Similar to 60~ regulators except:
Accuracy +0.5%; distortion 5% max.;
VA capacities 250, 500, 1200, 2500.

Same general specifications as 60~ MNobatrons.
Models 6VDC @ 40 amp., 12VDC @ 10 omp.,
28YDC @ 10 amp.

5 e s -

| tnput 105.125 VAC, 1, 50 — 60~.

Load range 0 — full load

Ripple 10 mv (20 mv in 1000BB)

1 |
{Mode! 325BB* 360BB** 500BB* | 520BB**| 560BB*| 1000BB*

(200500 0500

* meters furnished as standard equipment.
regulation accuracy +0.5%
bias supply 0-150 YDC @ 0-5Ma (excepf mode!
1000BB)

** no meters, no bias supply
regulation accuracy *+1.0%

All have 6.3 YAC, 6-10 amperes, unregulated, C.T.
except Model 1000BB.
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STANDARD UNITS AND SPECIFICATIONS

RANGERS

(Full-range-variable
DC Supplys)

Input range

Reg. accuracy
Ripple
Qutput

ISCTRONIC EXCLUSIVES

Super-accurate
AC Line Regulator
Model 1001

DC Power Source for
Spectrophotometers

Model E-6/2-5 Nobatron

Frequency Changer
Model 3FCD250

DC Power Source for ‘
Spectrophotometers

Model E-8/2-5 Nobatron

Load range
Input volt. range
Load P. F. range
Qutput voltage
Distortion

Time constant
Reg. accuracy

Input volt. range
Qutput
1 for lamp
#2 for filament
#3 for bias
Filtering
#1
22&3
Reg. accuracy
Time constant

Input voltage
Input frequency
Output voltage

Output frequency

Output voltage
regulation

Output frequency
regulation

Capacity
Load range

Distortion in
output

P. F. range
Time constant

Envelope
modulation

95 — 130 VAC, 1, 50 — 60~.

+0.25% at any voltage setting.

1% RMS max.

Model SR-100 SR-30 SR-2

vDC 3135 3-30 100-300

Amps 1-10 3.30 1-10
0— 1000 VA

95 — 130 VAC, 1<, 55— 65~-

0.7 lagging to 0.95 leading

115 VAC, 1<b (adjustable from 110-1:20 volts)
3% max.

0.1 seconds

+0.01%

95.130 VAZ, 1, 50-60 cycles

6VDC adjustable +=10% ot 5 ampzres
6VDC ot 100 Ma.
2VDC adjustable +=10% at 100 Ma.

1% max.

0.05% max.

+0.01% ogainst line changes

0.1 seconds under most severe line chonges

95-130 VAC, phase to neuvtral, 3d:, 4 wire
45-65 cycles

115 VAC, 1&, adjustable between 110-120
VAC

400 cycles =10%

+1.0%

—+1% in standard model
+0.01% with auxiliary frequency standard

250 VA
0.1 to full load

5% maximum
Down to C.7 P. F. lagging
0.25 seconds

2% maximum

A single phase input model is also availoble.

Frequency Changer
Model 3FCD250

Model 1001

PRODUCTS

COAST TO COAST

Avthorized Sorensen representatives and
their field engineers are listed below.
Find the one located nearest you — don’t
hesitate to call on him for consultation
and advice.

AC Line Regulator

CALIFORNIA — HOLLYWOOD

Neely Enterprises

7422 Melrose Ave.; Phone Whitney 1147
CALIFORNIA — SACRAMENTO

Neely Enterprises

309 Ochsner Bldg.; Phone Gilbert 3-7461
CALIFORNIA — SAN FRANCISCO

Neely Enterprises

2830 Geary Blvd.; Phone Walnut 1-3960
COLORADO — DENVER

Ronald G. Bowen

852 Broadway
D.C. — WASHINGTON

Burlingame Associates — F. L. Horman

2017 S St., N.W.; Phone Decatur 8000
FLORIDA — FORT MEYERS

Arthur H. Lynch & Associates

P. O. Box 466; Phane 5-6762
GEORGIA — ATLANTA

Floyd Fausett & Son

1347 Beecher St., S.W.; Phone Raymond 3104
ILLINOIS — CHICAGO

Loren F. Green & Associates

4949 W. Diversey Ave.; Ph. National 2-2370
KANSAS — WICHITA

Standard Products, Inc,

650 E. Gilbert Ave.; Phone Wichita 2-1431
KENTUCKY

H. A. Watson, IJr.

817 Citizens Bldg.; Cleveland, Ohio
MASSACHUSETTS — BOSTON

Burlingame Associates — P. G. Yewell

270 Commonwealth Ave.; Ph. Kenmore 6-8100
MICHIGAN — DETROIT

S. Sterling Company

13331 Linwood Ave.; Ph. Townsend 8-3130
NEW MEXICO — ALBUQUERQUE

Neely Enterprises

107 S. Washington St.; Phone 5-8731
NEW YORK - SYRACUSE

Burlingame Associates — J. D. Ryerson

712 State Tower Bldg.; Phone 2-0194
NEW YORK — NEW YORK

Burlingame Associates

103 Lafayette St.; Phone Digby 9-1240
NORTH CAROLINA — CHARLOTTE

James L. Highsmith

P. O. Box 1011; Phone 5-6436
OREGON — PORTLAND

The James L. Kearns Co.

P. O. Box 5108; Phone East 4331
PENNSYLVANIA — PHILADELPHIA

Burlingame Associates — lvan Robinson

7060 Garret Rd. (Upper Darby);

Phone Flanders 2-1597
PENNSYLVANIA — PITTSBURGH

H. E. Ransford & Co.

Grant Bldg.; Phone Grant 1-1880
TENNESSEE — KNOXVILLE

A. R. Hough

P. O. Box 1452; Phone 8.4312
TEXAS — HOUSTON

Earl W. Lipscomb & Associates

2420-8 Rice Blvd.; Phone Linden 9303
TEXAS — DALLAS

Earl W. Lipscomb & Associates

5103 W. lovers Lane; Phone Elmhurst 5345
CANADA — TORONTO, ONT.

Charles W. Pointon

1926 Gerrard St., East.; Phone Oxford 7435

SORENSEN

SORENSEN AND COMPANY ® 375 FAIRFIELD AVE.,

STAMFORD CONN,
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DAg D'.e Cast A’um"num Jackets ' Complete assemblies with

®
WI Permendur, steel or alumi-
¢ sand Cast A’um"num Jacke's num bases.inserts and

keepers as specified. Mag-

e Ce’as',"c Covers netized and stabilized as

required.
Y,

THE ARNOLD [ENGINEERING (JOMPANY

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL_ CORPORATION
General Office & Plant: Marengao, illinois

s ——
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D-1224
1/8" diameter
1/4" length
Potted in thermo-
setting compound.

2 Times

R E{;':=

CORPORATION
EL SEGUNIDO
CALIFORNIA

2

acteal Size
7
D-1224
RMS applied voltage, max. .. . 26 volts per cell
Peak inverse voltage ........ . 60 volts per cell
RMS input current, max. ...... 500 microamperes
DC autput voltage .......... . 20 volts per cell
Voltage drop at full load .. .. ... 1 volt per cell
DC output current, avg. ...... 200 microamperes
DC output current, peak ....... 2.6 milliamperes
Max. surge current . ....... .. . 10 milliamperes
Reverse Leakage at 10V RMS ... 0.6 microompere
Reverse Lleakage ot 26V RMS . ... 3 microomperes
Frequency max. CPS . ........ ... ... .. 200 KC

Also available in 2-cell Diodes.

International

RECTIFIER CORPORATION

o

i

Y
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D-1290
RMS applied voltage, max. ..... 26 volts per cell
Peak inverse voltage .......... 60 volts per cell
RMS input current, max. ...... 3.75 milliamperes
DC output voltage ............ 20 volts per cell
Voltage drop ot full load ........ 1 volt per cell
DC output current, avg. ....... 1.5 milliamperes
DC output current, peak . ....... 20 milliamperes
Max. surge current ............ 80 milliomperes
Reverse leakage at 10V RMS ... 2.4 microamperes
Reverse leakage ot 26V RMS ... 12 microomperes
Frequency max. CPS ... ............... 100 KC

Also available in 2, 3 and 4-cell Diodes.

/

D-1290

5/32"" diameter
9/32" length
Potted in thermo-
setting compound.

2 Times
actual Size

GENERAL OFFICES:
1521 E. Grand Ave.
El Segundo, Calif.
Phone El Segundo 1890

CHICAGO BRANCH OFFICE:

205 W. Wacker Dr.
Franklin 2-3889

47
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Ucinite Shockmounts

DAMP OUT VIBRATION

Designed to protect fragile equipment from impact,
these cushiomed assemblies also serve to isolate high

frequency vibrations.

The rubber cushions can be varied to give many
degrees of flexibility. Mounting brackets can be de-
signed for equipment of various sizes and weights.
Center components are available as plain eyelets or as
threaded United-Carr Teenuts . . . with or without

locking teeth.

The

UCINITE CO.

Newtonville 60, Mass.

Div:sion of United-Cerr Fastener Corp.

Variations of the basic shockmount can be designed
to meet special conditions. One version, for example,
is insulated for mounting “hot” chassis. In addition
to the rubber cushion, it has a fibre tube and washers

which insulate the bracket from contact to ground.
* * * *

For shockmounts designed to your specifications . . .

and manufactured in volume quantities. .. contact your

_nearest Ucinite or United-Carr field representative.

Specialists in
ELECTRICAL ASSEMBLIES,

RADIO AND AUTOMOTIVE

May, 1952 — ELECTRONICS
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Turn over your fastening problems to spe
cialists . . . trained £ r engin '+ o have bee
through the trial-and - stage in hrg} ly special-
ized field and can free your own. eenn’t' staﬁ' Or
nished-product engineéting.

It pays. We'y eading manufac-
ers in the ele y...and in thefauto-
ive, aviation, ap rniture industri€s, too.
United-Carr and its ¢ diaries hair

ienc design and production of’

ors an jevices. Each division ¢
& ; - F
r of special kno

or arizationtk
ls a,ni retk
‘ - . 2
4 .h : )5S a

1 ',“

Witk
volume pro:
the assembl;
nents, we are 1
fastening need.

E " 5 l’ ! i '.= b
Before b:dding on gove q uzrmgmst
or special fastening devic ; ouU™ nearesi Unf*ed—

Carr fied representative. ;

unnp:b-cﬁnn

MAKERS OF

FASTENERS

UNITED-CARR FASTENER CORPORATION, CAMBR DGE 42, MASSACHUSETTS

ELECTRONICS — May, 1952 49
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high powered, future

IN TELEVISION

When the time comes for you to consider high power, whether you are on the air now
and wish to increase your power, or whether you are making application, it will pay you
well to consider Du Mont. An investment in Du Mont —a Du Mont high-power trans-
mitter is your investment in the same long-term operational advantages...the same low
costs. ..the same reliability that has been proved by the Du Mont Acorn 500W and the
Du Mont Oak 5KW transmitters.

Du Mont offers two outstanding high-power transmitters — the Series 9000, 20KW low-
band — the Series 12000, 40KW high-band.

Either of these transmitters driving a high-gain antenna will easily
mecet the maximum FCC allowed ERP of 100KW for the low-band
and 200KW for the high-band.

Tke Series 9000 low-band transmitter employs intermediate-level
madulation for most economical utilization of available tubes and
features the time-proved Oak Transmitter driving a single power
output tube in each of the Aural and Visual Transmitters.

The Scries 12000 high-band wansmitter contains the Oak Trans-

mitter driver but utilizes a single r.f. power output tube in the
. Aural Transmitter and a pair in the Visual Transmitter.

No matter what power you require, consider Du Mont first for a

long range, economically-sound investment. Du Mont protects your

mvestment through minimum obsolescence.

oUMONT

TELEVISION TRANSMITTER DIVISION

Allen B. Du Mont Laboratories, Inc., Clifton, N. J,

Writc Dept. EH for brochure

[N
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DELIVERY

(«117.18) ) 4

Civision of
% ESERS PRon“cT Model Engineering
. u H M & Mig., Inc.

2800 N. Milwaukee Avenue, Chicago 18, Ill.

Factory: Huntington, Indisna
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MULTIPLE-CONTACT
PLUG-RECEPTACLE UNITS
FOR SECTIONALIZING CIRCUITS

FOR panel-rack or other sectionalized circuits, Lapp offers a variety of plug-and-recep-

tacle units, some of which are shown above. Any number of contacts can be provided
(in multiples of twelve). Male and female contacts are full-floating for easy alignment and
positive contact. Contacts are silver-plated, terminals tinned for soldering. Polarizing
guide pins are provided where desired. Insulation is Steatite, the low-loss ceramic which is
non-carhonizing even under leakage flashover resulting from contamination, moisture or
humidity. Write for complete electrical and mechanical specifications of available units
or engineering recommendations for an efficient component for your product. Radio
Specialties Division, Lapp Insulator Co.. Inc., LeRoy, N.Y.

Bdp

www.americanradiohistorv.com
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Rigorous Tests Prove New Precision Wire Wounds
Best of All for JAN-R-93 Specifications

No other resistor so far exceeds JAN-R-93 Speci-
fications as IRC’s newly developed Precision Wire
Wounds! This is the impartial verdict of the most
modern electrical and mechanical testing equipment
R applied to our own and competing resistors.

Largest producers of resistors in the world, IRC makes
rigorous, thorough testing a continuous job, rather
than an intermittent one. Pre-testing proves the
design soundness of every IRC product. Tests-in-
production safeguard product quality. And tests-in-
service are your warranty that IRC resistors will meet
R~ your every requirement.
ACTUAL SIZE /c o L4
=

ALL NEW Type WW Wire Wound

Resistors for JAN Equipment— Industrial

Applicctions — Miniaturization



Typical Cycling and load Tests Show Minimum Change

in Resistance of New IRC Precision Wire Wounds
A glance at the adjacent chart will show the negligible resistance
change undergone by IRC Precision Wire Wounds subjected to the

most stringent and protracted cycling and load tests. Here is your
assurance that new I[RC Precision Wire Wounds withstand the
toughest kind of service without loss of efficiency. This is only one
of the many rigid tests applied to IRC Precision Wire Wounds.

NEW WINDING FORMS AND TECHNIQUES_
NEW TYPE INSULATION — NEW TERMINATIONS B Ehie | RedsiiceiChey
_ GIVE NEW CLOSE TOLERANCE EFFICIENCY e L TR R R

‘ Resist. % % % % of 100 Chge to Endof 7%
Chge Chge Chge Chge hrs.load 100 hes. load no cycling)
(]

- . 1 | 100010 +04 +.04 +05 +.05 100050 + 04 .01 |100.040 —.02
New w""!'"g Forms hold more wire— 21100000 + 03 +.04 +03 +05 100060 +.06 _ +0l _[100.000 0
provide higher resistance values. Non- 31100000 +.01 402 +02 + 05100000 0 +05 |100.050 .02
! hygroscopic ceramic forms assure high 4 [ 100000 +02 0 +02 +.02 100000 0 _ —02 |100,040 —.0l
insulation gualities, high mechanical 5 [ 100,010 +.03 +.04 +.04 +.05 100.000 0 —.05 100,030 —.03
strength, and low coefficiant of thermal 6 [100.000 0 +.03 +.04 +04 100.100 +.1 +.06 99,980 0
expansion. 71100000 +.04 + 05 04 = 04 100070 ¢+ .07 _ +.03 [100,000 0
8 [ 100,000 403 | 05 +.05 +.05 100.050 + .05 0 100,000 0
A 9 | 100,000 +.04 +.03 +.05 + 04 100.010 + 01 031100050 0
10 [ 100,000 +02 +02 4.02 +.04 100,010 +01 __—03 [100000 0

11 [100.000 0 +.01 +0l +.03 100,000 0 — 03

- )

New Winding Technique, developed by
IRC engineers, eliminates possibility of
shorted turns or winding strains. All wire
used receives rigid insulation tests of
special enamel coating. Additional pro-
duction tests assure high quality in the
finished resistor.

i X Hew Terminations. All precision resistors, with the exception of
(T ) ‘WNW-10, are provided with rugged lug terminals for solder
| cm connections. These provide dependable and strain-free winding
terminations. WW.-10, because of its small size, has wire lead
termination 2'’ long.

New Type lInsulation insures long life
under all environmental conditions.
Winding is multiple vacuum impreg-

nated with a new compound developed
by IRC chemists. This has the unique
characteristic of retaining the same con- SIZES AND RANGES
sistency throughout the entire range of T2 Max 139 Max 374 Max | Va” o -
temperatures to which the resistors may JAN- L lézMa:x' fu” Max Wl o, b2
be subjected. It is neither glassy hard R-93, [2VaTH A AT AT g i | YT A '34" Max. | Length
nor tacky soft under ony conditions. 4.00 Meg. | 750,000 300,000 300,000 185,000 Max. Range
Result:—A higher degree of stability Style EBl4 RBI3 RBI2 RB11 RB11 RB10 None
aond freedom from nois2, and much ";t‘;]é"#c Ww2l WW5) wwal | wwill | ww3l vy WW10J
greater resistance to humidity. T
4 & ==
L g le | =
s » e
. . X Dia. " 0D %D */4s” D Y4 D *4” D A" D ‘A" D
Iest th IRC Industrial Service Plan Length 24" L 147 L 1" L AL A L AL VAL
and you ‘lll always use it to get mainte- No. of Pies 8 4 4 2 2 t 1
nance, pilot-run or experime an- AN, 2
e 'oxP T resigqu ir’:til }?l:‘r;; ies by | 4210 Meg | 15 Meg. | 0.5Meg. |0.300 Meg. |0.185 Meg.| 0.185 Meg. | 40,000 Ohms.
Your nearby IRC Distributor has {hese Commer-
TG, hls shelf, can T RO R L _OOICSIEIDia_ 602 Meg. | 2.7 Meg. | 0.9 Meg. |0.450 Meg. [0.225 Meg.[0.225 Meg. | 80,000 Ohms.
corner delivery without delay. He’s a 013" Dia.
good man to talk with about JAN 1000 Alloy 100.000 Ohms.

Specifications, too. Ask for his name
and address.

F————————— e ———— ——

Mail Coupon today for Full Details of New IRC
Precision Wire Wounds in Technical Data Bulletin 00

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

Please send me Technical Data Bulietin {Number) , and/or nome and
address of nearest IRC Distributor

NAME

TITLE

COMPANY

ADDRESS

Cry ZONE STATE




Put FORCE behind your vibration testing

...more than 2500 pounds of it
with this hig MB exciter

POWER AND ENDURANCE feature this new MB Model C25
Vibration Exciter —today’s largest and most dependable
electromagnetic shaker.

It has already proved its heavy-duty capacity in a num-
ber of important military vibration testing applicaticns.
In frequencies from 3 to 500 cps, it easily develops re-
quired forces to produce accelerations of 15g with 100 lb
table load or 20g with 60 1b table load, for example.

Like all MB Exciters, Model C25 Shaker provides easy,
accurate, continuous control of force and frequency. It
allows “scanning” for response to vibration of parts under
test. Electrically interlocking controls assure trouble-free
operation. Automatic cycling control available to meet
specifications of MIL-E-5272,

Vibration testing shakes out troubles before they start.
It’s not only a “must” for much military equipment, but
also a good idea for any product. If you’d like to know
more about it, why not contact “headquarters” for vibra-
tion engineering — MB! You’ll find the help and advice
you’re seeking.

This Type 17 MB Vibration Isolator
incorporates a principle first
achieved by MB in mountings. It
has equal spring rafes in all direc-
tions in order to
APPROVED MOUNT FOR isolate all modes
ISOLATING VIBRATION of motion with
equal efficiency.
Available for loads from 0.5 to 100
Ibs to meet MIL-I-5432 (AN-I-16a)
specification on vibration isolation.

Write Dept. 5 for details.
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MORE DETAILS

New bulletin containing specifications, opera- THE MANUFACTURING COMPANY INC.
tional information and helpful hints on usage, is y
now available on the complete line of MB s 1060 STATE STREET, NEW HAVEN 11, CONN.

Vibration Exciters which includes models from
10 1bs to 2500 lbs force output. Ask for Bulletin
No. 1-VE-5,

PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION ...TO MEASURE IT...TO REPRODUCE I .

36 May, 1952 — ELECTRONICS
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ARALDITE* Bonding, Casting, Coat-
ing Resins and ARDUX* Bonding

Resins developed by Ciba Resecrch arz
simplifying manufactiring meshods,
improving product ejficiency, aad
opening new fields of vroduct
development. Some important
new and typical “in vse’’ ex-4
amples are showr. ana
described here.

o

“ELECTRONIC REVOLUTION™!

says the Nation’s Press

ARALDITE RESINS specified as important
component of this newest advance in
“Electronic miniaturization.”

i

ARALDITE CASTING RESINS have remarkcble
fluidity and exceptional penetration which along
with their high dielectric strength, arc, corrosion
and humidity resistance, affinity for metals, etc.
have established their selection for filling

and embedding a wide range of electrical
apparatus, large and small.

ARALDITE BONDING AND COATING RESINS
are similarly outstanding for their respective
properties. All Araldite Resins harden practically
without evolution of water or volatile matter,

are economical and easy-to-use. '—l

SEND THIS COUPON ... or write us on your “Asn:s
Company letterhead . . . for latest technical l CIBA COMPA NY INC., SW¥ss |

bulletins on physical properties and 627 Greenwich St., New York 14, N. Y.
recommended procedures for use of Araldite I (In Canada: Ciba Co. Lid., Ciba Bldg., Montreal) I
Bonding, Casting and Coating Resins. I Please send me Ciba Plastics Technical Bulletins for I
*Reg. U.S. Pat. OF, I BONDING (] CASTING [ COATING [ I
Name
®

Plastics | company_ Title I
| Address — l
% BONDING * CASTING % COATING RESINS L — — — — — — — — — —
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fmw  SF TH E c HP L

MAGNETIS{ CtaNSTANTS
6 STANDARD TYPES

10 —
Of oersted

GA &F Carbonyl Iron Powders ' _,,

//
wr PERMEABILITY :
I SRED! i :
0 \1
MODULATION FACTOR
107%
40 i
75 = /
20
50 = L=1mh
i= 1ma
25 =
k
10-% ‘ ¥ i : 3 e = /
= ; 15
P S / % NI AFTER-EFFECT LOSS /e
% 0.5 = ohms/hensy, cps
10
.
3000
gauss / The above graphs show typical values.
= "] While the values of HP and L are close to
° those usually obtainable only with a good,
high-purity iron powder, the values of the
1000 - / other types make them more favorable for the
V usual applications—IF, filter, pupin, etc.

SF ™ 3 c HP L ¥

THIS WHOLLY NEW 32-PAGE BOOK offers you the most
compreliensive treatment yet given to the characteristics
and applications of G A & F Carbonyl Iron Powders.
80% of the story is told with photomicrographs,

diagrams, performance charts and tables. For your copy

—without obligation—kindly address Department 23,

A&F anyl
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And now ANTARA CHEM'C S presents

R w j ”

This powder is made from a new

alloy — by the same carbonyl
process which has already furnished a number of
widely used ferromagnetic powders.

“J”” Powder was developed in our laboratories
— designed for high Q cored coils at VHF. It has
the lowest losses for its relatively high permea-
bility. Its properties compare favorably with
those for the long-established Type SF. (Note the
graphs on the left-hand page. These are not
included in the Manual described beneath the
graphs.)

Here are approximate comparisons between
“]”” Powder and Type SF .. ...

Permeability: same as SF (packing fraction
being equal) or 6% higher than SI* (densities
being equal). Q Values: above 30 mc: equal or
better than ST Loss factors:
eddy current — lower than

SF; after-effect and hystere-
sis — higher than SF, TH or

HIGH-FREQUENCY G. A. & F. CARBONYL IRON
POWDERS —RELATIVE Q vs. FREQUENCY

‘ ‘ @w -

magnetic shock and chemicals: excellent, as with

all G A & I Carbonyl Iron Powders.

“J” Powder is now available in quantity. We
invite you to write for further details and samples
— and to test it for new applications.

* * *

Collectively, G A & I Carbonyl Iron Powders
blanket a wide range of applications — in elec-
tronic cores over the whole frequency spectrum,
in rietallurgy, in chemistry, in pharmacy and in
magnetic fluids. The particles may be large, soft
crystals — or extremely small, hard crystals ar-
ranzed in concentric spherical-shell layers. The
surfaces are free and active. The purity is invari-
ably high, with non-ferrous metals in traces only;
some grades contain beneficial small amounts of
carbon, nitrogen and oxygen.

We urge you to ask your
core maker, your coil wind-

Form Factor—6. B er, your industrial designer,

X : . . 160 how G A & I' Carbonyl Iron
E. Particle density: slightly 140 Powders can increase the
lower than SI. Apparent z ol =100%L efficiency and performance
. . o "1 - .
density: sllghtl.y .1(.)\\'1‘3r than § 120 //,- — | gy of the equipment or prod.uct
SF. Compressibility: same = 100 you make, while reducing
as SSFF D;IISII;[%/. r.atio: same 2 soPas T llioth the cos; and thtla welight.
e . Stabilities against = S ———tl D = <
t::m )eratur(; chan“esD hu- = '3 dee:c:ii)esden(()nytohl; tl;?t-lizglé
= TR 20
midity, long time periods, 30 50 70 90 110 page.
FREQUENCY megacycles

435 HUDSON STREET

Iron Powders. ..
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ANTARA. CHEMICALS

DIVISION

GENERAL DYESTUFF CORPORATION

NEW YORK

OF

14, NEW YORK

METAL POWDER
ASSOCIATION
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This is the unique
two-spot feature de-
scriber] under feature
4 belaw.

Calibrating the reference junction coils for potentiometers is typical
of the measurements in which we use the compact Type E Galvanome-
ter in our own plant. This routine measurement formerly required a
wall-type galvanometer with separate lamp and scale

"E" Galvanometer Saves Space and Time

This L&N Type £ Galvanowmeter is the right
answer—in sensitivity and speed—for han-
dling a variety of null measurements. Simply
set the instrument down wherever convenient,
plug into a standard outlet, and it’s ready for
accurate, dependable use.

Compact and seli-contained, Type E has the
following features:

1. It is casily placed at any cye level;

2. Spots show brightly on recessed scale. No
scale-shade is required.

3. Zero is adjusted by simply turning the
knob;

4. Unique two-spot design virtually elimi-
nates ‘“‘spot-chasing”, The larger square pri-
mary spot moves with full sensitivity. The
smaller but brighter spot appears at the top

| —

1 Ad ED22(7)

MEASURING INSTRUMENTS -

TELEMETERS -

LEEDS & NORTHRUP CO,.

center ol the larger spot in the illustration
above. [t is geared down to a fraction of the
larger spot’s sensitivity and moves so slowly
that the user can sce direction of unbalance;
hence restores balance without hunting.

Type E sensitivity per mm. can he 0.5 micro-
volt (total circuit resistance 67 olins); 0.005
or 0.0005 microampere—with periods of 3.0,
2.5, and 3.0 seconds respectivelv. The moving
systems which determine sensitivity are inter-
changeable. Thus, a single Type L, with two
additional systems, makes available the full
range of characteristics.

This instrument is described in Catalog ED
Sec. 1, which we will send on request. Write
our nearest office, or 4979 Stenton Ave., Phila-
delphia 44, Da.

AUTOMATIC CONTROLS - HEAT-TREATING FURNACES

May, 1952 — ELECTRONICS



GLASSMIKES

the capacitors with the exclusive glass
housing and plastic dielectric film

Glassmike capacitors are wound with the plastic ilm 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.

APP[iCdtio 728  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
HiVolt Power Supplies
Pulse Forming Networks

ondenser roducts ’0mpany

7517 North Clark StreLet e Chicago 26, Illlinois

= Glassmikes . . . an exclusive capacitor line originally designed by our engineers
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NO OTHER

OWENS-CORNING

FIBERGLAS
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Nothing destroys the eficiency of most electrical insula-
tions as quickly and s.rely as HEAT! With effective
clectrical insulating mraterials, smaller sized clectrical
cquipment will deliver efficient service at higher tem-
peraturcs.

That's why, today, more and more makers and uscrs
of electrical equipment are specifying Fiberglas yarns as
the vehicle for high-temperature insulating materials.
Because Fiberglas yarns are glass in fibrous form, they
will not burn . . . will not break down under extreme
temperatures.

IF YOU MAKE OR USE

ELECTRICAL EQUIPMENT

IT WILL PAY YOU TO SPECIFY

FI B E RG I.A S %ins:ulating materials

Fer example, Fiberglas-braided instrument wire re-
sists high ambient temperatures, is unaffected by solder-
ing heat. Fiberglas tapes, varnished cloths, sleeving and
tubing, cords, and laminates, as used in ¢lectrical appa-
ratus, resist high heat . . . deliver top service far longer
than conventional matcrials.

So, if you're a maker or user of clectrical equipment,
reinember 1o specify FIBERGLAS.

Electrical Sales Division, Owens-Corning Fiberglas
Corporation, Dept. 860, 16 East 56th Street, New York
22 New York.

FIBERGLAS YARNS ALSO GIVE YOU THESE COST-SAVING ADVANTAGES

MOISTURE
RESISTANCE
Wire, cable,

and apparatus
resist moisture
better, if
they’re made

with

Fiberglas

materials.

EXCELLENT
SPACE
FACTOR
Tough,
smali-diameter
Fiberglas yarns
permit design of
smalier, lighter
electrical
equipment.

OIL AND
ACID
RESISTANCE
Fiberglas

3 insulating

C .- materials

resist the
ravages of

oils and

acids.

HIGH
TENSILE
STRENGTH
Even in small
diameters,
Fiberglas yarns
have higher
tensile strength
than any other
insulating textile.

A GOOD BUY!

*Fiberglos is the trode-mark {Reg. U. S. Pat.
Off.) of Owens-Corning Fiberglas Corporation,

GOOD GUIDE TO
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HERMETIC Leads the Field in its Miniaturization Program

Mudti- Terminal Headers W
600" s 1000 Outside Dimension

HERMETIC'S new multi-terminal headers

600 Series with 14 terminals and 1000 Series with
21 terminals, both utilizing the same configuration,
are models of precision electronic engineering.
600 Series has 14 terminals; 10 on a pitch circle of
.350” dia. and 4 on a pitch circle of .140” in an
outside dimension of .600” in any configuration
shown,

1000 Series has 14 terminals in the outer pitch
circle of .656” and 7 terminals on the inner pitch
circle of .312” in an outside dimension of 1.000”
in any configuration shown.

These new units join HERMETIC's already well-
known ceramic-metal, multi-terminal headers:
750 Series, 800 Series and 900 Series. All of
units listed are also available in standard or spe-
cial tubular arrangements.

In addition to their exclusive design features, they
will withstand mass spectrometer leak tests,-55°F.
sub-zero conditions, swamp test, temperature
cycling, high vacuum, high pressure, salt water
immersion and spray, etc. They are the only
headers you can hot tin dip at 525° F. for easy
assembly soldering for a strain and fissure-free
sealed part with resistance of over 10,000 meg-
ohms,

Terminals and Headers are Available in RMA Color Code.

Submit your own problems in this highly
exacting field to our specialist-engineers.
They are eager to be of help. Write for your
copy of our new 32-page brochure, the most
complete and informative presentation ever
made on hermetic seals.

Hermetic Seal Products Co.
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A MESSAGE TO AMERICAN

INDUSTRY =

ONE OF A SERIES

Where you will find
THE REAL REVOLUTION

“If we keep in mind the values of
opportunity, competition, democracy,
productivity, then it is our capitalist
society which is the truly revolutionary
one — the only society which offers true
hope to the masses for release from the
long nightmares of tyranny. It is we,
not the Marxists with their reactionary
ideas of the good dictator, who have the
truly constructive, the truly revolution-
ary ideal.”

— from “Capitalism” by David McCord Wright.

If we can only win recognition of this truth,
we shall win the struggle of free men against
communism. This editorial discusses some of
the hurdles that must be cleared.

To win the needed recognition that “our
capitalistic society...is the truly revolution-
ary one,” we must keep pounding away both
abroad and at home. That is because the
communists simultaneously attack us on an
international front and try to undermine us
from within.

The present drive to rearm ourselves and
our allies is crucial to our self-protection on
the international front. We must be prepared
to meet the armed force of aggressive com-
munism with armed force if we are to secure
our physical freedom.

Arms are not enough

But to re-establish parity in arms is only
half of the battle. In the last analysis it is
not the more important half. To be effective,
our arms must be backed by loyalty of men

to our ideals. So, both abroad and at home,
we must win men to the faith that we do have
“the truly constructive, the truly revolution-
ary ideal.”

On the international front, the effort to
win: adherence to such faith in our capitalist
society meets tough going. That arises from
the fact that in some of the countries that are
allied with us in thefight against communism,
capitalist society has offered to its people no
such ideal. In varying degrees ‘“the values of
opportunity, competition, democracy, pro-
ductivity” —those key aspects of American
capitalism—are either absent or subordinated
in their economic life. Indeed, the Wall Street
Journal recently remarked that ‘“to the
European, capitalism has become synony-
mo.s with cartels—and with the disregard
car-els foster for the consumer, the worker
anc the over-all well-being of the nation’s
economy.”’

No Simple Solution

Nonetheless, many European labor and
governmental leaders sincerely believe that
car‘els are essential to their economic salva-
tior.. They believe that without such restric-
tions in congested European markets there
would be intolerable cut-throat competition
and instability of employment. Thus, when
we point out that the cartel capitalism so
prevalent in Europe lacks the constructive
qualities of competitive American capitalism,
we may offend European leaders whose
wholehearted cooperation we need in the
fight against communism.




But, if we soft-pedal that contrast, we
sacrifice the opportunity to win understand-
ing and loyalty from millions of Europeans
who have had no chance to learn that capi-
talism can be the constructive and liberaliz-
ing force that it is in the United States. In-
deed, when many of these millions embrace
socialism it is not because they love it. They
are rather desperately seeking a tolerable
middle course between what they consider
the hateful extremes of communism and the
undesirable aspects of capitalism as they un-
derstand it.

New name not the answer

We know that there is no easy way to
handle the problems created by such mis-
understanding of American capitalism.
Neither do we share the belief that much of
the difficulty would be overcome if we were
to call American capitalism by some other
name. By doing that, the argument runs, we
shall relieve it from the unpleasant conno-
tations that are attached to the word capital-
ism in some other parts of the world. But,
after all, if we are to give up all the terms that
have come to mean something else in other
parts of the world, we must begin by ditching
the term “democracy” which, in the official
jargon of the Kremlin, seems to mean what
we call dictatorship.

In spite of the difficulties, however, we
must stick to this job of exporting the truth
that our capitalist system does offer oppor-
tunity, competition and democracy. We must
let the rest of the world see that it means a
continuous drive for increased productivity,
and the search for profits by increasing sales
and consumption, not by trying to sell less
for more.

Export alone not enough

The spreading of truth about American
capitalism will not be effective if it is merely
directed abroad. Unless it is carried on at

home also, it will lack the driving faith that is
essential to any convincing export of this
type. Nor will export alone come to grips with
the communist attack on our country from
within—an attack that gets too much help
from loyal Americans who short-sightedly re-
pudiate the basic principles of our institu-
tions in their efforts to reform some of their
deficiencies. For success both at home and
abroad, we must have right here at home a
much more militant recognition that it is in
fact our capitalist society which offers “the
truly constructive, the truly revolutionary
ideal.”

Here at home, too, this raises difficult com-
plications. Businessmen who are among the
leaders and principal practitioners of capi-
talism, have generally been catalogued as
conservatives. Hence, many people must
stretch their imaginations a bit to see that
businessmen are leaders of a development
which has so greatly and so rapidly improved
the lot of free men in America that it is truly
revolutionary.

These difficulties of definition, however,
are relatively superficial aspects of the prob-
lem of seeing our capitalist society clearly.
The basic facts are that:

American capitalism is leading free
men to an ever higher material standard
of living while respecting their spiritual,
social and political freedom.

Communism is leading its people back
into a life of servile regimentation under
dictatorship.

American capitalism advances to high
ground never before attained by free men.
Communism retreats to ground that men
with an appetite for freedom throughout the
ages have sought to escape. If we can estab-
lish this truth firmly, around the world, we
shall no longer need to worry about com-
munism. It will be hopelessly sunk.

McGraw-Hill Publishing Company, Inc.




TYPES OF WIRE AND STRIPPING METHODS

Type aof Winding DCC Glass EC Farmvar-Cattan PE HF HNC Methad of Stripping
o Motor Stators i x x x x x | X x Brushing |
X x | =x x Brushing & Burning
| x "Px - ox Lox | ox 1 x __V!eldmg _4
| x x | Chemmols f
[ x x T x x| ox x | S:rcpmg
 —— S t—_f‘—l = e e —— — ————— —_— _J
Waund Armatures x l x x X ) I x| ox Br_\ish_lng |
Wire sizes x x ] x Burning & Brushing
8-20 AWG [« 1 = Chemicals
x | x Scraping I
e S . — = _—— iz _—{ = === —
Wound Armatures l x I ox x Bruslﬂg__
Wire sizes ] X x Burning
21-30 AWG x x Hot Solder
) | x x X Chemicals
Wowd Amatwes 111 ——— LT b | - ey
Wire sizes | x x | Burning
31-40 AWG I ox x Chemicals
| l - L L _Scnding
Nylan Nylan
°HNC Celanese Celanese Sitk Silk
Type of Paper Farm. °4NC *Nylen Over *Nylen Over Over Over Methad aof
Winding DCC Glcss Conon PE HF *Celen *Celen HF-°HNC  HF-°HNC PE Stripping
Trans ) I x ) . " 1. Brushin
Transformers L __:l_ l = l 1 ____1“5‘ g ]
(large} 2. Burning & Brushing
& Cx ] [ e . | 3. Welding
Salenoids — 1 B | 4. Hat Solder
{large) . -I_ X i L | 5. Chemicals
6. S:ropmg
Transformers [ ) ] x . Brushlng
{small} | 2 Burmng & Brushmg |
& - | | 3. Hat Salder -1
Solenoids I | B 4. Soldering Iran
(small} o l 5. Chemicals
[ x, i [ 6. ‘Scraping ar Scndmg

*Celen = Celenamel
HF == Formvar

*Nylen — Nylenamel
EC = Ename! Cotton

Hot Solder:—This method is well adapted in many applications
for removing Nylclad or Formvar films with or without nylon or
celanese textile covering. The leads are tinned and ready to solder
after this operation. Sizes 21 to 30 AWG represent a range that
is best adapted for this method. The high surface tension and tem-
perature of the hot solder, the tendency for the solder to amalgam-
ate and reduce the size or embrittle fine wire lead: usually limits
the usefulness of this method to the intermediate wire sizes shown.

A 50-50 lead-tin solder bath is used generally, at a temperature
of approximately 500°C or higher. The tin percentage, after the
bath has been used for sometime, will decrease. Tin additions
must be made therefore from time to time as dictated by experience.

Some formulations of Formvar films are not uniformly removed
by the hot solder method and erratic results sometimes are en-
countered. Formvar nylon combination coatings such as Nylclad
can be removed consistently.

Brushing:—For large wire sizes with insulations such as cotton
glass (with or without plain enamel, Formvar, Nylclad), Formvar,
Nylclad, plain enamel, revolving steel wire brushes are in general
use for stripping apparatus leads.

For finer film coated wire, glass fibre brushes are being increas-
ingly used. In the case of fine wires, steel wire brushes tend to
scratch the copper and embrittle the leads whereas glass fibre
brushes remove the insulation with a burnishing action and have
practically no injurious effect on the copper itself.

Burning:—Equipment has been developed and is being used espe-
cially for stripping wound motor armature leads that first removed

ELECTRONICS — May, 1952

o HNC—NyIdod a Formvar-Nylon coated wire
PE=Plain Enameled Wire, Beldenamel

the insulation by burning. Copper oxide thus formed is next re-
moved by brushing.

Welding:—Lead wires and coil leads frequently are welded. A small’
high-temperature gas flame is applied to heat the spliced lead to
a temperature that just melts the copper. This method is used
extensively for medium and large motor stator coils. In this opera-
tion, of course, all the film coating and textile is burned off.

Chemicals:—There are many proprietary compounds in general
use for stripping film-coated magnet wire. They have one property
in common. All are evil smelling and injurious to the skin. Care
must be exercised therefore in handling these materials, and for
some the use of a ventilated enclosure or hood is mandatory.

Soldering lran and low-temperature solder pots:—Celenamel and nylon
film-coated wires are in general use, particularly in the radio and
television industry. Both materials being thermoplastic can be
removed by using a rosin alcohol flux and the application of a
soldering iron, or dipping in 650°F lead-tin solder.
Reprints of this table for shop
use available on request.

Belden...... ..

BELDEN MANUFACTURING CO.
4625 West Van Buren Street, Chicago 44, Illinois
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precision resistors
give you all seven features

Only Mepco

Crossover wire insulated from each winding by 2000v.
insulation (potented).

Special metal molded connecting feature, which bonds end
of winding and terminal in a non-corrosive and mechanically
secure manner—no solder or flux used.

Reversed and balanced Pl-windings for low inductance, with
use of only the finest resistance alloys.

Impregnated with approved fungus, moisture and salt water-
proofing compounds.

JAN approved non-hydroscopic steatite bobbin, specially
treated prior to winding in order to provide additional pro-
tection for fine enameled wire,

Protective fungi resistant acetate label.

Q0 ®0 0 © @

Rigid hot solder coated brass terminals for easier soldering.

MEPCO INC., MORRISTOWN, NEW JERSEY

T
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To measure...

1 millivolt to 1000 volis

from...’

15 cycles to 6 megacyxles

with accuracy of...

3% to 3 mc; 5% above

with input impedance....
6 mmfds shunted by 11 megs
When used without probe, sensitivity
is increased to 100 MICROVOLTS bet

impedance is reduced to 25 mmfds
and 1 megohm

Featuring customary Ballantine

SENSITIVITY — ACCURACY — STABILITY

® Same accuracy at ALL points on
a logarithmic voltage scale and
a uniform DB scale.

® Only ONE voltage scale to read
with decade range switching.

X1 ’y .
e No “‘turnover’ discrepancy on un-

A BALLANTINE
~ Sensitive Wide Band Electronic Voltmeter

DRCIERY
L]

MQOOEL 314

P-ize $265

Specifications on other Ballantine Electrenic Voltmeters

symmetrical waves.
MODEL [FREQUENCY RANGE| VOLTAGE RANGE | INPUT IMPEDANCE ACCURACY PRICE
e Easy-to-use probe with self- =
= X . 300 1010 150,000 cycles 1 millivolt to 1/2 meg. shunfed 2% up to 100 KC $210.
holdlng connector tlp and unlque 100 volts by 30 mmfds. 3% above 100 KC
supporting clamp. 3028 . 2 megs. shunted by | 30z ¢
pp g p Bottery 2 to 150,000 cycles }88 T‘;Ic’rsovolfs to Bﬂmmfds& ]‘;” h'fgh SZC;‘(;%’T‘OOUCYCIES; $225.
d o d rangesand 15 nerfds. | 5 ,
e Low impedance ground return pro- |°"* on low rang2s e
Vlded by Supportlng Clamp. Measures peak val-
ves of pulses as
1: : hort as 3 micro-
® Stabilized by generous use of o Ve
g tition rate as low as | 1 millivolt to 1000 S 3% i
negathe feedback. 305 20 per sec. Also | volts Peak to Peak Mo:$e3%s’lﬂ 5"72 g: :;:IES;'GVES $280
measures peak val-
. . for si
® Provides a 60 DB amplifier flat from 10 1o 150,000
g g ps.
within 1 DB from 50 cycles to 6 MC. -
10 cycles to 100 microvolts to Sa 3% belaw 1 MC
SloA 2 megacycles 100 volts Mod;nle3?)528 5"72 agov: TMC | $235.

 BALLANTINE LABORATORIES, INC.

100 FANNY ROAD, BOONTON, NEW JERSEY

[ - i O R
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Write for catalog for more information

DA
L

about this and other BALLANTINE

voltmelers, amplifiers, and accessories.
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New silicone bushings and drawn-steel case mean longer life, better seal.

New G-E hermetic transformers
available for immediate shipment

Enlarged production facilities, rigid quality control
mean more units built to MIL-T-27 specs

Transformer covers are press-fitted to case for
stremgth, then solder-sealed against dust and mois-
ture en this induction heater.

Uninterrupted supplies of General
Electric’s new hermetically sealed
MIL-TEE transformers are help-
ing speed production of electronic
equipment to meet record mili-
tary demands. These compact,
newly designed units withstand
extreme operating conditions.
Streamlined drawn-steel cases
have only one soldered seam.
Tough, shockproof silicone rubber
bushings effectively resist corro-

sion and temperature excesses.

To simplify equipment design
and to reduce costs, this new line
is standardized in 11 case sizes.
Your G-E representative can give
you full details. And to learn why
these transformers more than
meet MIL-T-27 Grade 1 perform-
ance requirements, send for new
Bulletin GEA-5778. General
Electric Company, Schenectady 5,
New York.

GENERAL @B ELECTRIC
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Rectifiers

Reactors

Transformers

Compact high-voltage components

offered in wide

G-E high-voltage components—
designed for applications 5000 volts
and higher where corona must be
kept to a minimum—are available
tailored to meet your needs.

All are oil filled and hermetically
sealed to resist moisture, dirt, and
dust. Conforming to MIL specs for
military electronic equipment, these
components are sturdily designed

range of ratings

for reliable service under severe
operating conditions, including
mechanical shocks and widely
varying temperatures.

In sending your design inquiries,
include all functional requirements,
limiting dimensions, and expected
quantities. Write to General Elec-
tric Co., Sect. 667-20, Schenectady
5,N. Y.

Germanium rectifiers
in industrial ratings!
For use where size and weight are

important, new G-E industrial
germanium rectifiers offer:

® lowest forward drop per amp—
for best regulation

® highest output voltage per cell
® best current output

® smallest size per watt output

® lightest weight per watt output
® instantaneous rectification

TIMELY HIGHLIGHTS
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
Caopacitors  Indicating lights
Transformers  Control switches
Pulse-forming networks Generators
Delay lines Selsyns
Reactors Reloys
*Thyrite Amplidynes
Motor-generator sets Amplistats
Inductrols Terminal boards
Resistors Push buttons

Photovoltaic cells
Glass bushings
Dynamotors

Voltage stabilizers
Fractional-hp motors
Rectifiers

Development and
Production Equipment

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

*Reg. trade-mark of General Electric Co.

For ratings and operating character- i - - —— -
istics, see new Bulletin GEA-5773. a : General Electric Company, Section A667-20 Il
n s —— g e e Schenectady 5, New York
New hermetically sealed | v |
relay resists breakdown | Please send me the following bulletins: l
~ ~ I I
G.E.’s new hermetically sealed air- | Indicate: A/ for reference only |
craft relay for use in exposed loca- . . ) )
tions has extra protection against I X for planning an immediate projecf |
permanent breakdown due to volt- | 1 GEA-5729 Hermetically sealed Relays |
age surges. Special polyester com- : [1 GEA-5773 Germanium Rectifiers l
Pound used, = m(,)ld C,ontaCt £ I [0 GEA-5778 MIL-T-27 Transformers |
into stack insulation is non track-
ing, provides greater arc resistance. I Name |
More pqwerful .magnet structure I Company l
yields higher tip pressures for !
surety of make. Rated 28 volts d-c, | city State o |
3 amp. See Bulletin GEA-5729. | ]
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® This Raytheon Magnetron is just one of a number
using Revere Metals—and Revere know-how. Revere
and Raytheon work closely together, consulting on
such matters as the properties of copper and brass,
brazing methods, machining, suitability of metals for
glass-to-metal seals, and so on. In other words, Revere
goes much beyond merely supplying metals. Through
the Revere Technical Advisory Service our knowledge
and skill are available. They have proved invaluable to
many companies. And by the way, do not forget that
this collaboration is freely given. If you purchase
from distributors and would like to avail yourself of

70

Raytheon Magnetron, Type RK 526,
made by Raytheon Manufacturing
Co., Waltham, Mass. This is a super-
bhigh frequency, pulse-type, tunable
magnetron cavity oscillator, to oper-
ate in the 23.3 centimeter band. It
/s capable of delivering 700 kilo-
watts of peak power under pulsed
conditions.

our assistance, simply ask your Revere Distributor.
He will be glad to put you in touch with us, without

REVERE

COPPER AND BRASS INCORPORATED

Founded by Paul Revere in 1801
230 Park Avenue, New York 17, N. Y.

Mells: Baltimose, Md.; Chicago and Clinton. 1ll,; Detroit, Mich.;
Los Angeles and Riverside. Calif.; New Bedford, Mass.; Rome, N. Y. —
Sales Offices 2 Principal Cities, Distributors Everywbere

SEE ""MEET THE PRESS™ ON NBC TELEVISION EVERY SUNDAY

May, 1952 — ELECTRONICS



FROM
V.H.F. TO SH.F.
*
RADAR TEST SET
S AND X BAND

S. AR L AU CAPIFAL DE 20.000.000 DE FRANCS

6, BUE JULES-SIMON -~ BOULOGNE-SUR-SEINE | 64, nué DU CHATEAU — BOULOGNE-SUR-SEINE
i TEL. : MOLITOR 37-00 ; . ‘_l'tL.: MOLITOR 73-90 et 9
Ag. PUBLEDITEC.DOMENACH
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PROBLEM:

How to Reduce the High Cost of Platinum
in an Electrode?
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A well-known manufacturer was
faced with the problem of how to
cut the cost of a platinum electrode.
Pure platinum was ideal but was ex-
pensive and the supply short.

The problem was presented to General st
Plate whose engineers quickly found a solution by bonding " ‘,‘?m.
a thin layer of platinum to a thicker, less costly layer of copper. ' \

The result was a General Plate composite material that gave
the performance of pure platinum, and reduced costs considerably.

In addition, General Plate was able to fabricate the complete g,
assembly providing the manufacturer with further savings. A

No matter what your problem, it will pay you to consult with
General Plate. Their vast experience 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 Have You a Cemposite Metal Problem?
base metals, base metals clad to base metals, silver solders, General Plate can solve it for you.
composite contacts, buttons and rivets, Truflex® thermostat
metals, Alcuplate®, platinum fabrication and refining,

#720 manganese age-hardenable-alloy. Write for information.

GENERAL PLATE

Division of Metals & Controls Corporafion
35 FOREST STREET, ATTLEBORO, MASS.
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THE SIMPSON
MODEL 260
VOLT-OHM-MILLIAMMETER

BECAUSE

covers all ranges necessary for Radio and TV set testing
includes the Simpson 50 Microampere Meter Movement
known the world over for its ruggedness
no bulky harness wiring, thus eliminating all intercircuit Jeak-
age at this high sensitivity
molded recesses for resistors, batteries, etc.
easy battery replacement
covered resistors to prevent shorts and protect against dust
and moisture

@ all components—including case and panels—are specially de-
signed and completely tooled for maximum utility...not
merely assembled from stock parts

ranges

20,000 Ohms per Volt DC,
1,000 Ohms per Volt AC
Volts, AC and DC: 2.5, 10, 50,
250, 1000, 5000

Output: 2.5, 10, 50, 250, 1000
Milliamperes, DC: 10, 100, 500
Microamperes, DC: 100
Amperes, DC: 10

Decibels (5 ranges):

—12 to 4-55 DB

Ohms: 0-2000 (12 ohms
center), 0-200,000 (1200 ohms
center), 0-20 megohms
(120,000 ohms center)

prices

Model 260 $38.95; With Roll
Top $46.90. Complete with
test leads and operator’s
manual. 25,000 volt DC Probe
for use with Model 260, $9.95.

SIMPSON ELECTRIC COMPANY
5200 W, Kinzie St., Chicago 44, lliinois « Phone: COlumbus 1-1221
In Canada: Bach-Simpson, Ltd., London, Ont,

BURTON BROWNE ADVERTISING
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Series P92ZN Aerolene-
impregnated metallized-

B g < paper capacitors are
< g modified plastic-tubular

- e® duranite-end-sealed units

= o, LY N in paper cases. Operating

e, = i temperatures of —30°C.

/w o to +100°C. 200, 400 and

600 V. D.C. 0.01 to 2.0
mfd.

[8MPErature g

impregnated metallized-paper
capacitors housed in tubular
metal cases with vitrified cera-
mic terminal seal. Operating

B
temperature range of —55°C.
- to +100°C. at full rating: to
+125°C. at 75% of voltage
rating. 200, 400 and 600 V.D.C.

.0005 to 2.0 mfd.

: Series P30ZN Aerolene-
impregnated metallized-
o2 ]

paper capacitors housed
in "bathtub’ metal cases
with vitrified or glass
terminal seals. Operat-
ing temperature range

- e - = i
| | _ - '
: e - of —55°C. to 4 100°C. at
: _ full rating; to 4+-125°C,
- . o oo at 75% of voltage rat-
" e . ing. Capacitances avail-

able from 0.1 mfd. up to
15.0 mfd. at 150 V. D.C.,

Once again, Aerovox is privileged and up to 3.0 mfd. at
to blaze the capacitor-development 600 V. D.C.

trail. For these high-temperature
metallized-paper capacitors are
definitely Aerovox "firsts” in concep-
tion, production and application.

Their truly phenomenal acceptance
is due to (1) The Space Factor,
especially when miniaturization is a
prime consideration; (2) Reliability,
particularly in meeting voltage
peaks or surges, by taking advan-
tage of their self-healing character-
istics; and (3) Wide Operating Let us quote on your metallized-paper capacitor needs.
Range, from sub-zero to elevated Or it you are not already familiar with metallized-paper
temperatures. advantages, our engineers will gladly show you
how they can fit your functions and. circuits.

" T T T T l
—60-50-40-30-20-10 0 10 20 30 4 50 60 70 80 9 100 116 170 130

% RATED VOLTAGE

TEMPERATURE °C

THE HOME OF CAPACITOR CRAFTSMANSHILP
: AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S.A.

g Export: 41 E, 42nd St., New York 17, N. Y. o Cable: AEROCAP, N.Y. o In Canada: AEROVOX CANADA LT0., Hamilton, Ont

SALES OFFICES I'N ALL PRINCIPAL CITIES
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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
sttention 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 af no extra cost to the castomer. In either 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 meny engineers.

EXCLUSIVE MANUFACTURERS CF COMMUNICATIONS NETWORK COMPONENTS
YONKERS 2, NEW YORK

CABLE ADDRESS “BURNEL'L"

ELECTRONICS — May, 1952 75
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How come 173 different

Westinghouse Ilnstruments
1o measure voltage?”




Because

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

the proper instrument

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

properly engineered

For any insirument application, you want sustained accuracy . . . easy readability.
Westinghouse designs are the result of over 6O years of instrument engineering
aimed at giving you the ultimate in these essentials of fine instrumentation. The
performance of all Westinghouse Instruments meets ASA Standards.

properly applied

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

registers an advantage for you!

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

you can 8 SURE...F 115

VVestinghouse

% i

The extensive coverage of Westnghouse
voltage measuring instruments is further
emphasized by the fact that there are 36
diiferent instruments just 1o measure d-¢
millivolts.

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



Bradleyometer resistor has termi-
nals, “faceplate, and bushing
molded in.the plastic body.

78

ADJUSTABLE RESISTORS

Unaffected by Heat, Cold, Moisture, or Long Use

For circuits requiring a top quality adjustable
resistor not affected by moisture, heat, cold, or
age . . . the Allen-Bradley Type J Bredleyometer
is the ideal unit.

The resistor element is molded as a single piece.

Any resistance -rota- It is not a film or paint type of resistor. Because of

tion curve up to 5 its nature, the resistor can be built up to satisfy
megohms. Higher val-

ves on special order.

any resistance -rotation curve. After molding, the
resistor is no longer affected by heat, cold, mois-
ture, or age. There are no rivets . . . no welded
or soldered connections . . . and the shaft, cover,
faceplate, and other ferrous parts are made of
ccrrosion -resistant metal. Let us send you the lat-
est Bradleyometer data.

Allen-Bradley Co., 110 W. Greenfield Ave.
Milwaukee 4, Wis.

4//%
ALLEN-BRADLEY

Sold exclusively to manufacturers §> [l u a ll IV & of radio and electronic equipment

May, 1952 — ELECTRONICS
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CORPORATION

0C-12

Lenamactens ooz w17

d |
H OVER VOLTAGE 6500V PINTORIM L

600 ¢ PN TORIM
MULTIFLE TYPE HEADERS
1000 SERIES AvAILABLE 2000 SERIES AvAILABLZ
WITH 2 TC 10 TERMINALS WITH 2 TO 6 TERMINALS
| CHARALTERS RETAINER

3 5 RING
K 7B LEN - 000 — 040
Ly

HERMETIC SEAL
FUSE HOLDER

“Hermetically Sealed
Fuse Holders are available
for 3-AG and 4-AG fuses.
These units are completely
sealed from moisture with
or without the cap or fuse
inserted and are applicable
for use on vacuum or gas
filled units.”

)

;
; 3
T T TR s it

WATERSEAL BUSHING

"Rotary Waterseal Panel i/
Assemblies, with GRAF-SIL 4
Packing Glands, have an ex- 4
cellent five year customer
history on gas filled pressur- .
ized components. They are . L B
available for %" shafts and 3 i i

for potentiometers and f{
switch bushings.”

L
FLASH OVER VOLTAGE
6500V PIN TD RIW

6500V PINTO RIM

NEO SIL HEBMETIC SEALS

INDIVIDUAL T™PE TERMINALS
E—)
2

ce OO o G )
4

i i
2.7 -l lily
~T3e "t 8" ] 23 ‘l
[
[ ! 2,

FLASH OVER
VOLTAGE

TEST DATA

The result of the Elec:rical Testing Laboratcries
lne., Report =330653, dated March 18, 1949 on

this material shows the fallowing:
Volume Resistivity at 800 Volts d-c
R.H. 30 percent

2500V 5520V

Room Temperature 25°C
Mogobmeindhen olm-contimeters
1.4x10° 3.5x10'?
Diclectric Constant and Dissipation .Factor
Diclectic Dissipation )
Conatunt Fusdnr LIk gy
60 cycles ser second
.038
d@ 1 megasyce per second

.0855 .28

5.32

50 megacyxcles per second
2

1.1
Dielectric Stremgth at 60 cycles
Volts per mil — 370
lNurometer Average — 80 £ 5
Temperature Rated as a Class A material zon-
servatively = 175° ta —70° centigrade.
The Flashover Volzages indicated were taken at
A temperature of 68 Fahrenheit, and 477, Fela-
tive Humidity,

ELECTRONICS — May, 1952
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"NEO-SIL'S proven Hermetic sealing components are
pressure checked at 25 psi—to meet military require-
ments and as applied—to our units, NEO-SIL rubbzr wiil
resist abusive temperature cycling, salt water, most acids
and alkalies, and withstand high pressures and vaciums. '

“In addition to the items illustrated above, NEO-SIL
offers many other components, such as E Series terminals,
Octal Type Plug In Headers, Multiple Pin Headers, Her-
metically Sealed Cables, Hermetically Sealed Line Cords
With Plugs For European use, Meter Gaskets, Pane Gas-
kets, Adapters (U. S. to Continental), Coil Form, Crystal
Contacts and other molded bakelite and NEO-SI_ rub-

ber units

Your special problems are solicited.

NEO-NIL

CORPORATION

26 CORNELISON AVE., JERSEY CITY 4,N. 3,
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ALLIED’S NEW 506

SUB-MINIATURE RELAYS

Developed specifically to meet the rigid
requirements of U.S.A.F. Spec. MIL-R-5757A,
the new Allied line of sub-miniature double
throw relays includes the MH-18 (6-pole),
the MH-12 (4-pole), and the MH-6
(2-pole) will follow.

Contacts are rated at 2 amps resistive or 1
amp inductive at 28 volts D.C.

The high performance of these relays has

been achieved in an extremely compact, unitized
construction and parallels the most recent
advances in airborne equipment design.

Complete detuails in Bulletin 1002,

ST

Sub-miniature relays
to be developed

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

AL 147

May, 1952 — ELECTRONICS



ERIE STYLES 412 and 414 High Voltage ACTUAL
Ceramicons are designed primarily to supply SIZE

high voltage power supply filtering for tele- g ]
vision receivers. Conservative designing has

peen followed by months of proving-in tests be-

fore placi Style
placing these new styles on the market. 214

Style 412, rated at 20 KV, and Style 414, 19 KV
rated at 10 KV, are both available in various 500 MMF

combinations of terminals, threaded internally,
externally, and plain; and are made to indi-
vidual manuiacturer’s requirements.

Case insulation. of low loss molded thermo-
setting plastic, provides d moisture seal of
proven superiority. Ring convolutions, molded
into the surface of Style 412, assure a positive
check against surface leakage resulting from

conductive deposits in ordinary handling- 112
Effective creepaJe path is at the same time in- 20 KV
creased in length by more than 14%. 50C MMF
1]
SPECIFICATIONS
Style 412 style 414
Capacitance: 500 mmf 500 mmf
at 1K, 1 10 5 volts Tms. oo 4+ 50%; — 20% 4 50%: — 20%
power Factor:
at 1KC, 1 to 5 yolts rms.. .« -« 1.5%, max. 1.5%, max.
Leakage Resistance: . -«cos oo 50,000 meg.L2 min. 50,000 meg.£2 min. . ¥
Dielectric Strengthi. oo 30,000 D.C. 18,000 D.C. d WRITE FOR
Life Test, 1000 hours at 85 €. 21,000 B.C. 12,000 D.C. % CATALOG AND
Rated Voltage: - .-+ -- 7 0 20,000 D.C. 10,000 D.C. FOLDER “Who we
gxternal Creepage Paths.....---°* 2 inches 1V, inches

are —what we
do in electronics”

LONDON
, EN
c,mﬁdelN_LGlAND...TORONTo

ERIE RESISTOR CORP., ERIE, PA.

o Philadelphia, Pa. CANADA

Detroit, Mich. * Cinci * Buffalo, N. Y. * Chic
) ( io ® , I
ELECTRONICS — May, 1952 incinnati, Ohio * Los Angeles, Collif?go 1]
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TRANSFORMERS

for standard and

/ Kenyon quality transformers have
i always represented the highest

1 standards of performance and dura-

" bility. For more than a quarter

. i century discriminating engineers who

N e will settle for nothing but the best
have consistently specified Kenyon.

KENYON TRANSFORMERS FOR

MIL Applications

;/ Radar
/ Broadcast
7 Atomic Energy Equipment
: -4 4 Special Machinery

Automatic Controls

Experimental Laboratories

Write for details

KENYON TRANSFORMER C€O., Inc.
840 Barry Street, New York 59, N. Y.

special applications

i
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New Model 802
Stable

Microwave

Oscillator

The LFE Model 802 Stable Microwave Oscillator provides a source of
highly stabilized microwave frequencies suitable for use as a local oscillator
for microwave measurements, or in any other applications where a high
degree of stability is required. A dial accurately calibrated directly in frequency
is an important feature, The main elements of the unit are a klystron oscil-
lator, a stabilizing monitor loop which consists of a calibrated dual-mode
reference cavity, a feedback amplifier and a self-contained power supply.

SPECIFICATIONS
Frequency Coverage Power Output
Model 802-X1: 8950 — 9325 Mc 5 milliwatts
Model 802-X2: 9300 — 9650 Mc Output connection — 2" x 1" waveguide.
A range of frequencies can also be supplied in the ;
S band or above 9600 Mr in the X band. B0 On AN
150 watts

Frequency Stability Size
During short time intervals: One part in }09 123" high x 21%" wide x 154" deep.
Long term drift: Less than 100 Kc from original The front panel is 103" x 19" and is designed for
frequency setting. rack mounting.
Dial Calibration Weight
Calibrated directly in frequency — 5 Mc per division. 75 lbs,

For complete information, see your LFE engineering representative or write direct.

@ 43 LEON STREET BOSTON 15, MASS.

PRECISION ELECTRONIC EQUMEN OSCILLOSCOPES » MAGNETOMETERS o COMPUTERS « MICROWAVE OSCILLATORS o MERCURY DELAY LINES
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Save space and weight

Speed Assembly /;,, /

Reduce Costs

V'

/!

Minimize Assembly errors

Soldered connections are reduced by 259,
to 809, assemblies are lighter and more
compact, your production time is reduced

and better products are made when

Stupakoff Printed Circuits are used.
These sturdy, compact, accurately pro-
duced units combine resistors and
capacitors of precision values, in circuits
designed in accordance with the require-
ments of individual applications. One
Stupakoff Printed Circuit will replace

many individual components, with con-
sequent simplification of the assembly and
reduced costs.

Send, for Bllotin. |,

of Stupakoff Printed Cir-
cuits. Ask for Bulletin 1151.

Contains complete speci- CReyyy
fications of a number of —
tvpical standard circuits (] L
and detailed information on I iy
the design and construction I ):

STUPAKOFF Products for Electrical and Electronic Applications

ASSEMBLIES—Metallized ceramic induction
coils and shafts; metallized plates for fixed
rigid assemblies; ceramic trimmer condensers.

CERAMICS—Precision-made ceromic products
for electrical and electronic applications, all
voltages, frequencies and temperatures.

RESISTOR CERAMICS—Used for temperature
indicating or measuring equipment, for infra-
red light source and for heating elements.
Complete with terminals, in the form of rods,
tubes, discs, bars, rings, etc.

CERAMIC DIELECTRICS—For by-pass, lead-
through, blocking, stand-off and trimmer appli-
cations, Temperature compensating Ceramic
Dielectrics and high K materiols. Tubes, discs
and special shapes, plain or silvered.

STUPALITH— Will withstand extreme thermal
shock. May be made to have zero, low-positive
or negative expansivities, Safely used at tem-
peratures up to 2400° F.

SEALS, KOVAR-GLASS—Terminals, Lead-ins;
Stand-offs—for hermetically sealing ond me-
chanical construction in radio, television, elec-
tronic and electrical apparatus. Single ot
multiple terminal units, in a wide variety of
sizes and ratings.

KOVAR METAL—The ideal alloy for sealing
to hard gloss. Used for making hermetic attach-
ments. Available as rod, wire, sheet, foil—or
as cups, eyelets and other shapes,

STUPAKOFF CERAMIC & MFG. CO., Latrobe, Pennsylvania
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& INIABLE R ANGE OF
row -0 voLTAGES
rrom AN I-[ source

STABllllED — any setting of output voltage is not REG ULATED — any setting of output voltoge remains.

affected by changes in magnitude of the incoming a-c line constant regardless of changes in the output load current.

voltage.

Ergineers, technicians, production test men and many others in the chemical, electronic, nucleonic and allied
industries are discovering that the VARICELL is the ideal answer to the need for a precisely controlled, multiple
range of low d-c voltages. Simply rotating the handwheel provides any desired output voltage in a range of
0 to 30 volts with a maximum allowable current of 15 amperes. A cord-and-plug assembly provides easy con-
nection to any convenient a-¢ output receptacle.

For any output voltage setting from 6 to 30 volts, the R.M.S. ripple voltage never exceeds 0.1 volts, and stabili-

zation and regulation is == 0.25 volts. A-C input is 95-135 volts, 60 cycle, single phase. D-C output is 0-30 volts,
15 amperes.

THE SUPERIOR ELECTRIC COMPANY
205 THURE AVE., BRISTOL, CONN.

Please send my free copy of Bulletin V1051 describing the
VARICELL.

NAME.

POSITION
CO. NAME.
CO. ADDRESS
Ccity

FOR COMPLETE INFORMATION, SEND
FOF YOUR COPY OF BMLETIN V1051

BR'STOL, CONNECTICUT

TeseancsesseosseninssusseanasnEs

ZONE__STATE
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Need a carbon resistor?
Before you choose ask yourself

these 5 questions:

1. Does the resistor meet specifications?

Speer fixed carbon resistors fully meet
! both JAN and MIL specifications.

2. Is there a wide range available?
Speer resistors come in 14, 1 and 2
watts in all standard values up to 20
megohms.

3. What is the ambient temperature?

Speer resistors operate up to 40° C
ambient.

4. Is the resistor well made?

Speer resistors are carefully controlled
at each manufacturing step. They
have a carbon core sealed with an
outer cover of phenolic resin to give
maximum protection.

5. is the resistor thoroughly tested?

All orders of Speer resistors are given
numerous tests for resistance rating,
and are backed by an accelerated ten
day test for humidity.

Write today for
information on specifications.

“_—
ESISTOM |

86

[SPEER]

ow to select
4 carbon
resistor

5 I St. Marys, Pennsylvania

A Subsidiary of Speer Carbon Co.

Other subsidiaries: Jeffers Electronics, Inc.
Internotional Graphite & Electrode Corp.

Other Speer Products for the Electronics Industry
anodes - contacts + molded notched® coil forms
iron cores - discs - brushes - battery carbon
graphite plates and rods
also
R.F.Coils + ceramic capacitors - capristors - high
voltage condensers - disc capacitors - chokes
made by

Jeffers Electronics, Inc.
*Patented
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In the
electrical
imdustry . ..

Taylor Laminated Plastics are used in
components of thousands of electrical
products—from switchgear to sanders,
from generators to table appliances.
What can these versatile materials do in
your product?

This comprehensive 24-page book-
let literally brings the entire
Taylor Organization to your fin-
gertips . . . tells in words and
pictures how the many Taylor
Laminated Plastics are made . . .
shows you how you can use these
basic materials to make your

product better, atlower cost. Write
today for a copy of Booklet F5.

VULCANIZED FIBRE » TAYLOR INSULATION

ELECTRONICS — May, 1952

PLASTICS

They are versatile phenol, melamine and silicone lami-
nates whose unsurpassed electrical characteristics and
easy machineability make them real time-savers on the

production line.

Availability of these materials in many forms, such as
sheets, tubes, rods, strips and coils, makes them easily

adaptable to numerous production operations.

And when production processes call for laminated
parts fabricated to specifications, Taylor’s Fabricating
Service turns out precision-made parts having all the
physical, mechanical, electrical and chemical charac-

teristics required.

So if you're a production manager looking for ways to
make products or parts better, more efficiently and at
lower cost, investigate Taylor Laminated Plastics today!
Write for complete data. Ask, too, about Taylor Vulcan-
ized Fibre and Taylor Insulation.

S\NCE 189}

"Vaylox

LAMINATED . .. ...

PHENOL o SILICONE « MELAMINE LAMINATES « FABRICATED PARTS

TAYLOR FIBRE CO.

NORRISTOWN, PA. LA VERNE, CALIF.



. BI:SEAL SELF-BONDING ELECTRICAL INSULATING TAPE
SPLICING TIME

AND COST

® NO STICKY ADHESIVES . . .
EASY TO APPLY IN
CLOSE CLEARANCES

¢ NO RIGHT OR WRONG SIDE
. BOTH SIDES USABLE

® NO TACKY SURFACES
TO PICK UP DUST OR
FOREIGN MATTER

¢ WILL NOT TANGLE OR
STICK TOGETHER

¢ REQUIRES NO
SPECIAL APPLICATION
TECHNIQUES

¢ CAN BE STORED
INDEFINITELY

Here is the multi-purpose electrical insulating
tape for wire or cable splicing . . . the tape that
meets your strictest requirements for many un-

usual as well as innumerable ordinary applica- CHECK THESE BI-SEAL FEATURES.’

tions. BI-SEAL offers you complete and lasting

. . : " . ® i

protection against moisture, acids, alkalies, sun- Self Bonding

light, corrosion, fungus and ozone. These out- ® Moisture Resistant

standing characteristics, plus Bi-Seal's excellent ® Outstanding for Low Temperature

electrical properties, make it ideally suited for a
broad range of applications in the Communica-
tions, Electronics, Public Utilities, Electrical Cen-
tracting and Electrical Maintenance fields.

Application and Performance
High Dielectric Strength
Superior Agirg Properties

 Corrosion and Chemical Resistant

WRITE TODAY for free illustrated
booklet, ‘“‘Insulating Wire and
Cable Splices with Bi-Seal Self-
Bonding Electrical Insulating Tape.”

y , MANUFACTURING CORPORATION
‘ 10 CANFIELD ROAD e CEDAR GROVE, N. J.
y “"Manufacturers of Electrical Insulation Since 1847

Maey, 1952 — ELECTRON.CS

°
.
® Conforms to liregular Shapes
°
°

Pesforms Efficiently on Any
Insulation

www_americanradiohistorv com



Pin-pointed for its target...

Increasing air speeds and higher level flight pose

ever tougher problems for bombing accuracy. Finer
and faster target pin-pointing requires bombing
mechanisms of extraordinary precision and almost
instantaneous action—yet they must function flaw-
lessly under the most rigorous conditions. Not only

engineering ingenuity but precision manufacture

ADVANCED ELECTRONICS FOR CONTROL

ELECTRONICS — May, 1952

to ultra-fine tolerances—is essential. Such are the
skills that Arma provides in close collaboration
with our Armed Forces in designing, developing
and producing the complex instruments that
strengthen our defensive striking power. Arma
Corporation, Brooklyn, N. Y.; Mineola, N. Y.;

Subsidiary of 4merican Bosch Corporation.

www_americanradiohistorv.com
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Plotting the radiation pattern of a
microwave antenna is typically
time consuming and laborious<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>