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MARACTER
Capacitance....50 wuf +2% * Maximum Peak Voltage...30,000
Maximum RMS Current...65 Amps at 10 Mc. * 40 Amps at 60 Mc.

Higher current handling ability and lower I2R
losses in reduced space simplify eguipment
design — meets new FCC frequency stability
regulations for industrial and electro-medical
oscillators using Amperex-developed circuits

0.48% sy

Design and manufacturing techniques evolved for
high power copper anode tubes were successfully
brought to bear in developing the unusual quali-
ties of the Amperex VC50 Vacuum Condenser. This
unique all-copper construction with large area
seals, no welds and increased mechanical rugged-
ness insures efficient and economical operation. 5 i O dypical piece "("ee other loadin

READY FOR YOU: Detailed technical rating and data sheets. 2000 v.p.c. plat

TUBE SPECIALISTS SINCE 1925

IN PARALLEL

AMPEREX G

ELECTRONIC CORPORATION
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FOR IMMEDIATE DELIVER

From i
) Your Distributor

UNITS

Type e Primary Secondary » List
No. Application |mpedance tmpedance ¢ FADBAC Price
A0 Low impedonce mike, pickup. 50, 125 200, 250, 333, 50,000 ohms 30-20,000 $12.75
of multiple line 1o grid 500 ohms
A-WY Low impedance mike, pickup. 50, 200, 500 ohms 50,000 ohms 50-\0,000 13.90
or line 1o Vor? grids multiple alloy
shield for
extremely low
hum pickuP
A-12 Low impedance mike, pickup: 50, 125, 200, 250, 333, 80,000 ohms overall 30-20,000 12.75
of multiple line 1o push pult 500 ohms in two sections
grids
A-18 single plate to two grids 8,000 to 15,000 ohms 80,000 ohms overall, 30-20,000 11.60
2.3:) turn ratio overall
A-24 single plate to multiple line 8,000 to 15,000 ohms 50, 125, 200, 250, 333, 30-20,000 12.75
: 500 ohms
A-25 single plote to multiple tine 8,000 to 15,000 ohms 50, 125, 200, 250, 333, 50-12,000 11.60
8 MA unbc\cnced p.C. 500 ohms
A-26 push pult low tevel plates to 8,000 to 15,000 ohms 50, 125, 200, 250, 333, 30-20,000 1275
multiple line each side 500 ohms
A-30 Audio choke, 300 henfys @ ? MA 4000 ohms p.C.. 75 henrys @ 4 MA 1500 ohms p.C.. inductance 8.70
with no . 450 henrys
The above tisting includes only a few of the many Ultra
Compoact Audio Units available - - ° write for more details-

150 V
EXPORT pivision:

.

ARICK STREET

13 EAST 40 STREE

T, NEW YORK 16, N Yoo
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partners in

# So Rlearly and unmistakably are draftsmen able to express their ideas on
paper that their drawings have re-shaped the world. Through line, figure and
symbol, draftsmen define the work to be done by the labor and machines of a
nation. Assisting them to attain precision and clarity are drafting instruments
that act almost as living extensions of their own hands...instruments that function
figuratively as their partners in crealing.

For 78 years Keuffel & Esser Co. drafting equipment and materials have been
partners, in this sense, in shaping America, in making possible its swift-moving
highway traffic, its speed in conducting business, its victorious might in war
...S0 universally is K & E equipment used, it is self-evident that every engineering
project of any magnitude has materialized with the help of K & E. Could you

- wish any surer guidance than this in the selection of your own "drafting

partners”?2

You will find special advantages, for example, in PHOENIX* Tracing Cloth,
which K & E has made almost "ghost-proof.” Here is a cloth from which you
. can erase either pencil or ink lines without
d risking untidy “ghosts” on the prints, a
C reatl n g cioth practically immune fo stains from
perspiration and water. You can even
soak it in water for ten minutes at a time
without harm! For further details about PHOENIX™ Tracing Cloth, write on your

letterhead to Keuffel & Esser Co., Hoboken, N. J.

*REG.U. 8. PAT. OFF;

«eothe world’s
_ greatest highways '_

Drafting, Reproduction,
Surveying Equipment
and Materials.
Slide Rules,
Measuring Tapes.

ELECTRONICS — April 1946
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Camera control (left) with
power supply

Master control (leff) with
power supply

i

!

New RCA “image-orthi-
con’”’ camera with sen-
s tivity 100 times great-
er than conventional
televisioy cameras.

Dasplicate camera control used
fer twa-camerc operation

thapmng unit (beftj and pulse
anit

The average small statdn starts with two field camaros, twe control units (one
for each camera) for moitoring the pictures picked uo by each camera, o master
control and switching Lnit which contains push bu tons to permit operator to
select the camern pickup desired, a field synchranizing generator (shaping and
pulse unit shown above] to provide standard sweep trequencies for t1e cameras
as well as the synchronizing pulses transmitted with the video signal, and vari-
ous auxiliary switching, control and audio equipmeats (not shown).

For Studio Use
kY

For Remote Pickup

April 1946 — ELECTRONICS




Portable Pick-up Equipment...

a new, low-cost way
to get started in
Television

F YOU PLAN to start a television station on a modest

scale, you will find this equipment a real money-
saver. With it you can enjoy the economies of using
already prepared program material such as, baseball
games, boxing and concerts—which do not require
expensive rehearsals and where lighting is seldom a
problem. And you can use it in place of fixed studio
equipment until you want to expand your station facilities.

When used as studio equipment, the small, lightweight
camera-control units can be mounted on tables or slid
into console-type racks (see models) that RCA will have
available for this purpose. The same field cameras are
used.

For remote pickup, a station wagon or light truck is
used to transport the suitcase-type units to the program
location. With a station wagon, the equipment is re-
moved, carried to the program area, and connected for
operation. A light truck offers greater flexibility in that
the equipment can be operated from the truck if shelter
is non-existent, or if brilliant illumination makes moni-
toring difficult. As with the station wagon, where ad-
vantageous, the equipment can be removed and set up
at the program scene.

Setup can be accomplished in a short time. Quality is
comparable to that obtained from standard studio equip-
ment. Best of all, it’s easy to operate.

Write for these 8 helpful bulletins:

“Locating the Television Studio,”
“Locating the Television Trans-
mitter,” “A Television Transmitter
Building,” “A Television Broad-
casting Studio,” “Equipment Lay-
out for a Standard Television
Station,” “‘Equipment Layout for a
Master Television Station,” “Equip-
ment Layout for a Small Television Station with Live-Talent
Studio,” “Equipment Layout for a Small Television Station
with Provision for Film and Network Programs Only.”
Write: Radio Corporation of America, Dept. 30-D, Television
Broadcast Section, Camden, N. J.

TELEVISION BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

R
@ ENGINEERING PRODUCTS DEPARTMENT, CAMDEN N.J.

ELECTRONICS — April 1946 5
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HIGH ENERGY STORAGE
100 watt-seconds at 2500 volts d-c

LIGHT WEIGHTeonly 6 I/4 pounds

COMPACT * 6 I/ inches high;
33/4 by 4 5/3 inch base

STURDY ¢ hermetically sealed steel
case; heavy-duty screw terminals

in cup bushings

HIGH CURRENT
negligible inductance and resistance
in windings and connections

LONG LIFE ¢ 10,000 charge-discharge
cycles at peak rating

Aok for “N-ERG-Y”

BUILDERS OF CAPACITURS ENGINEEREIJ FﬂR LONG: I.IFE

wwwamerlcanradlohlstor com -




Cabinets and housings fabricated by KARP are
distinguished for superior sturdiness that insures
longer life, and handsome, custom-crafted
appedarance.

This “’plus’’ in both utility and beauty gives your
finished assembly added market value. It ecsily
justifies a higher selling price if that is your aim
— or gives you competitive advantage without
higher price.

KARP builds in this extra worth by painstaking
skill and care to the most minute detail—a result of
superior specialized experience and ability, to-

WE BUILD ‘EM

HUSKY and
HANDSOME!

gether with the finest of modern plant equipment
and facilities. You get a de luxe, custom job at
a cost that compares with that of ready-made
stock items.

Our large store of dies and tools is avail-
able to save you the expense of many special
dies. Yet your job is individualized to your exact
specifications.

Tell us your needs. Bring us your tough problems
in cabinets, enclosures, chassis, racks, panels and
housings. ANY METAL + ANY SIZE + ANY GAUGE
+ ANY QUANTITY

All Types of Welding, Including Master-Craft Spot-Welding of Aluminum

AR P weraL PRODUCTS €0, INC.

124 -.30th Street, lrooklyh 32, N. Y.

ELECTRONICS — April 1946
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ESTABLISHED 1910

The “400” has high
image rejection,
high sensitivity,
low noise level. It
is designed for weak
signal reception —
puts new life in
your 10-meter
activity.

M|
3
1
4

The Series 400 postwar “'Super-

e WY
\\E “““ \ " Pro” stands by itself, a leader in the field of

communications. The reason of course is continual im-
provement in design through years of service under a wide variety
of operating conditions. The people who know most about receivers

choose “‘Super-Pros.”
SEND FOR TECHNICAL DATA

HAMMARIUNDS

THE HAMMARLUND MFG. €O, INC., 460 W. 344 ST.,\N{;W YORK 1,N.Y.
MANUFACTURERS OF PRECISION commuNICArloins,,\;fduwmsur

April 1946 — ELECTRONICS
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«eo EASY WITH WHISTLER
HEAVY DUTY ADJUSTABLE

Manufacturing costs can be materially
reduced and conversion speeded up by
putting the “SX” series of heavy duty
adjustable perforating dies to work in
your plant.

Available from stock in standard sizes
and shapes from %" to 1'%2". Continued
reuse in different groupings spreads orig-
inal costs over a multitude of jobs. Closer
centers permit more perforations per
press operation. Absolute accuracy on

short or long runs. Quick changeover of
hole arrangements contributes to greater
production from your presses.

If perforating, notching, slitting or
rounding dies are used in the manufac-
ture of your products and {ou are work-
ing with materials up to l4” steel, then
good business dictates that you write for
the Whistler catalogs and know the time
and money saving advantages of Whist-
ler Heavy Duty Adjustable Dies.

S. B. WHISTLER & SONS, Inc.

752-756 MILITARY ROAD

BUFFALO 17, NEW YORK

www.americanradiohistorv.com



'DUMONT vz CAPACITORS

HEATPROOK

Dumont condenser ends
are sealed with bakelite
resinoid to withstand 350°
F. continuous operation.

1" OD x %" LONG
AT 600 VOLTS

Compact . . . solves space prob-
lems

[{IREPRODE

UP TO 100% HUMIDITY

Sealed under vacuum. No air
voids to cause entry of mois-.
ture

NO HIGH TEMPERATURE
OR HIGH PRESSURE

Used in the manufacture of these
condensers . . . thus assuring
long life and High Surge Rat-
ing to these units.

10 April 1946 — ELECTRONICS
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He Where truly fixed unvarying speed is imperative for

proper performance, the E.A.D. SYNCHRONOUS MOTOR will do what
the so-called "Constant Speed Motor” cannot achleve . . . maintain the
speed tied to the line frequency regardless of load and voltage variations

within the limits of its power.

115 VOLTS—60 CYCLES—CONTINUOUS DUTY

CLASSIFICATION H.P. SPEED REMARKS
Totally

SYNCHRONOUS 1 /50, 1/100, 1800 RPM enclosed.
(Capacitor and Sleeve
start and run) 1/200 3600 RPM or ball

bearings.

OTHER EAD MOTORS

Totally
INDUCTION 1/15, 1/20, 1600 RPM enclosed.
{Capacitor and Sleeve
start and run) 1/30, 1/50 3200 RPM or ball
bearings.

Totally
1/30, 1 /50, enclosed.
SHADED POLE 1500 RPM Sleeve
1/100 or ball
bearings.

_CZAD)
(AL
EASTERN AIR DEVICES, INC.

585 DEAN STREET e BROOKLYN 17, N. Y.
An Affiliote of THE FRED GOAT CO., INC,, Est. 1893

ELECTRONICS — April 1946 1]
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/AGAIN a painstaking, tough job is made easy. This
£ AHytron electronically-controlled cathode-spray
machine minimizes theelement of human error always
present with hand spraying. Evenly applied emissive
coating of exactly the right weight and density is ob-
tained hour after hour. Number and speed of coating
passes, distance from spray guns to cathode sleeves,
and intensity of the spray are precisely controlled.

An endless belt, with 8 racks each containing 40-100
bare cathode sleeves, travels before the two spray
guns at 37-112 racks per minute. These guns are
fired electronically only while racks appear before
their nozzles. Each gun can be aimed through an arc
of 0-45° to accommodate flat, oval, or round sleeves.
Distance between gun and rack is finely adjustable.
Number of passes is electronically controlled between
2 and 32.

An ingenious device automatically reverses—at each
revolution of the endless belt—the side of a given
rack exposed to the guns. A bank of infra-red lamps

OlLDEST MANUFACTURER SPECIALIZING IN RADIO RECEIVING TUBES

MAIN OFFICE:

SALEM,

dries each layer of coating immediately after its
application.

Intensity and width of spray are regulated b)
pressure and nozzle adjustments. A continuously cir-
culating system (instead of suction or gravity feed)
maintains the coating fluid in the necessary state of
suspension, and prevents clogging by coagulation.

Cathode coatings are held to such close tolerances
that they must be measured by weight-—on balances
capable of reading .1 milligram. Yet this machine can
apply accurately over 100,000 of such fine codtings
daily. Another example of Hytron’s mass productlon
with precision—the Hytron know-how which gives
you better tubes.

MASSACHUSETTS

April 1946 — ELECTRONICS
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LOCK WASHERS «

FLAT WASHERS

DIAMOND < HOSE CLAMPS

Assure Maximum Clamping-power!

Wherever tight joints are needed on
hose lines—leak-proof connections in
autcmotive, onewnchc,hydrct.hc,elec-
tric, electronic, mcrine and railway
applications—Diamond G's are the
Hose Clamps you want' Scientifically
constructed and low in cost, they are
the ideal economy clamp fcr every
industrial purpase, as well as for
garden hose, spraying equipment and
household use.

Rust-proofed throughout — quickly
and easily adjusted for all types and
sizes of rubber hose and tubing—

GECRGE K. &

1421

CHESTNUT STREET,

Diamoic G Clamps assure trcuble-
iree, tigh- co-nexfions for the de ivery
of air, warer, gasoline, oil and
chemicak. "Captive” nut—guarded
by sturdy Jlanges—cannot work itself
Ioose. Hecvy-dity reinforced shoul-
ders olus powerful spring action
provid= uniform pressure and grip
arounc entire circumference. No leaks
—no losses—no replacements!

Diamond G Hose Clamps are avail-
able in a complete range of sizes.
Write today for full details,

GARRETT €0.,INC.

PHILADELPHIA 2, PA.

MANUFACTURERS OF

DIAMOND << PRODUCTS

e SPRINGS =« =«

e STAMPINGS -

HOSE CLAMPS « =

SNAP AND RETAINER RINGS

ELECTRONICS — April 1945
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old Your Thumb UP... |

It is about the same size as a LEACH

=]
MIDGET RELAY. ___] We'll wager that these little control
o o
devices will cut down your design headaches JEEN

for a host of products. MIDGETS can handle up to two

M A

»=s
amperes. at 115 volts OWO AC non-inductive.

ﬁj} Economical —Lightweight %/g,—and engineered

o

for long-life [%: MIDGETS are backed by three decades
y
LY

engineering. Contact arrangements from single-pole,

of production and design experience in relay

)
4 1

—

— - 1

single-throw to four-pole, = double-throw, with coils

—=

for both AC or DC are available. We want you to know

about and use LEACH MIDGETS. Write

~

NOW for descriptive literature.

ST
JUOUT'

Our NEW 1946 cara-
logue is now available.
Send for your copy.

Address
Department L

(IS ‘;@‘\7 \

h INDUSTRY ELECTRONICS COMMUMNICATIONS AIRCRAFT TRANSPORTATION POWER

14 April 1946 — ELECTRONICS
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LAPP-DESIGNED, LAPP-BUILT—TO DO A SPECIFIC JOB

This is an antenna base insulator for use on a communi-
cations center transmitter. It is one of several Lapp de-
signs for transmitter and receiver mast bases for military.
vehicular radio—on jeeps, halftracks, tanks and other
rolling equipment.

Whether or not this special-purpose gadget has appli-
cation to anything you build or propose to build, there’s
& moral in it for you. In this case, as in hundreds of
others, an original and impractical design was modified
by Lapp engineers—to provide a part that meets all elec-
trical and mechanical requirements, and that Lapp can
build economically and efficiently.

Lapp engineering talent and Lapp production methods
are such that we can say, “If it’s an assembly that can be
made of porcelain or steatite and metal parts, tell us what

ELECTRONICS — April 1946

the requirements are and how you think it might be madg;
Lapp will tell you how it can best be made—and will
make it.” Our right to that claim has beennproyed over
and over in military electronic production; it’s going to
be a competitive advantage to smart post-war electroni¢
producers. Lapp Insulator Cosddnc., LeRoy, N, Y.




belanese’

Serve the Product

| Designer with these
{ 1 Important Properties . . .

April 1946 — ELECTRONICS
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The warmth and character of Celanese Plastics are working
tools for the product designer. The esthetic qualities of limit-
less clear-through color, transparency and touch comfort go
far in promoting consumer acceptance of new product designs.

But of equal importance to the product engineer are the
rigidly controlled physical properties that make Celanese plas-
tics No. 1 materials for creative design: Celanese plastics are
produced according to A.S.T.M. standards—thus giving the
designer a ready check on performance in advance . . . The
desired combination of physical characteristics can be obtained
by formulation . . . Spectrum color control permits exact color
determination . . . Color density control assures uniformity in
parts regardless of size or cross-sectional thickness.

These controlled characteristics of Celanese plastics are a
potent force for sound design during the drawing board stage
of product planning—the time, too, when the Celanese tech-
nical service staff can be of greatest service. Write for Celanese
Plastics Designer's Booklet. Celanese Plastics Corporation, a
division of Celanese Corporation of America, 180 Madison
Avenue, New York 16, N. Y. *Reg. U. S. Pat. Off.

1Trade Mark
LUMARITH* ca FORTICELY} LUMARITH x
LUMARITH €c CELLULOID* VIMLITE*

ELECTRONICS — April 1946

WWW.americanradiohistorv.com

|6

TYPICAL APPLICATIONS

OF CELANESE PLASTICS

AUTOMOTIVE & AVIATION steering wheels,

instrument panels, radio grills, controls, switch but-
tons, door handles, radiator ornaments, bezels,
lighting fixtures, antennae housings, ventilator
tubes, transmitter guards, interior trim, cockpit en-
closures.

RADIO & ELECTRICAL molded parts and

fittings, panels, bezels, instrument housings, insula-
tion, plugs, jacks, molded trim, knobs, dials, coils,
lighting fixture parts, switch plates, instrument hous-
ings, fuse plug windows, toggle switches, condens-
ers.

HARDWARE tool handles, mallet heads, motor
tool housings, drawing instruments, transparent oil
cans, architectural moldings, hinges, door knobs,
threshold strips, transparent safety shields, trans-
parent eye protectors, industrial chart covers, piano
keys, lunch boxes, plastic glazing.

APPL' ANC ES telephone handsets, shaver hous-

ings, parts for refrigerators, washers, dryers, mix-

ers, vibrators, sunlamps.

HOUSEHOLD ACCESSORIES coat hangers,

closet hooks, blanket boxes, shower curtain rings,
toilet seat veneering, bath wall fixtures, towel
racks, mailboxes, drawer pulls, closet accessories,
lamp shades, clothespins, bookends, table mats,
table decorations.

COSMETICS compacts, lipstick cases, powder

boxes, puff boxes, tissue holders.

PERSONAL ITEMS pencil cases, pencils and

pens,-beads, tooth brush handles, eyeglass frames,
combs, handkerchief boxes, picture frames, shoes,
slippers, toilet sets, jewel boxes, buttons, belt buck-
les, costume jewelry, millinery trimming, handbags,
hatboxes, transparent bibs, artificial flowers.

SPORT'NG GOODS fishing tackle boxes, ten-

nis rackets, gun stocks, fish net floats, artificial
lures, camera housings, photographic equipment,
films, sun glasses.

GAMES & TOYS dominoes, chess and checker

sets, dice, table tennis balls, shuttlecocks, billiard
balls, rattles, teething rings.

PAC KAG'N G film wraps, window cartons, set-up
boxes, all transparent bags and envelopes, trans-
parent rigid containers, molded containers, deco-
rative and protective laminations, reuse c’éntainers.



Lo First voice circuits were single iron wires with 3. lead covered cable compressed many wire
ground return Frequency limitations, noise and high circuits into small space—took wires off city streets.
losses saon ruled them out. 0 But losses are prohibitive at very high frequencies.

2. Big improvement was the all wire circuit—a 4. coaxial cable —a single wire strung in a pencil
pair of wires to a message. Later came carrier which size tube —extended the usable frequency band up
stepped up frequency and permitted several messages to. millions of cycles per second and today carries
per circuit hundreds of messages per circuit, or the wide bonds

needed for television.
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transmission

2

. B¢ Wave guides, fundamentally different in trans-
mission principle, channel energy as radio waves
through pipes; vary in size from several inches to
under 1 cm.; become smaller as frequency rises.

6. Late model radar wave guides, similar to that
used to feed the antenna above, can carry 3% cm.
waves at more -than eight billion cps. Experimental
guides for still shorter waves are being tested.

Back in 1933, Bell scientists established an historic
first when they transmitted very high frequency radio
waves for hundreds of feet along hollow pipes called
wave guides. For them it was another forward step in
their long research to make communication circuits
carry higher frequencies, broader bands and more,
messages per circuit. '

Continuing Research showed the way

From the days of the single open wire line—through
all-metallic circuits, phantoming, cable, carrier sys-
tems and coaxials —up to today’s wave guides, every
improvement has been the result of continuous
fundamental study.

When Bell Laboratories started work on wave
guides, there was no immediate- application for the
microwaves they guided. But the scientists foresaw that
some day wave guides would be needed —so they kept
on working until they had developed the wave guide
into a practical device.

With the war came radar—and the problem of con-
ducting microwave frequencies. Bell Laboratories
had the answer —wave guides —without which radar
at the higher frequencies would have been impractical.,

What this means to YOU

Year after year, Bell Laboratories have continued
to develop methods for handling higher and higher
frequencies. Year after year Western Electric has
provided equipment putting these scientific advances
to work. This team has become the natural leader
in the field.

When your requirement dictates the use of VHF—
in mobile communications, broadcasting, or point-to-
point radio telephony—depend on Western Electric to
supply the latest and best equipment for your needs.

BELL TELEPHONE LABORATORIES

World's largest organization devoted exclusively to research

and development in all phases of electrical communication.

estern Electric

Manufacturing unit of the Bell System and nation’s largest
producer of communications and electronic equipment.

ELECTRONICS — April 1946
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150,000 words °* 81 tables
863 diagrams ¢ 181 line and
89 photographic illustrations

ey

20

The handbook that tells you
what you want to know about

Relays and Timers

» - « Selection . . . Application . . . Use . . . Servicing and Main-
tenance . . . 640 pages . . . Handy manual size . . .
Have you gotten your copy? . . . Price $3.00

STRUTHERS-DUNN, INC.
1321 Arch Street, Philadelphia 7, Penna.

- STRUTHERS DUNN

ATLANTA «BALTIMORE*BOSTONG <BUFFALO +CHICAGO «CINCINNATI
DENVER«DETROIT .

NEW YORK«PITTSBURGH ¢ ST.

—

CLEVELAND «DALLAS

HARTFORD « INDIANAPOLIS«LOS ANGELES+ MINNEAPOLIS MONTREAL

LOUIS « SAN FRANCISCO » SEATTLE « SYRACUSE « TORONTQ

www.americanradiohistorv.com

April 1946 — ELECTRONICS



|s & I:upewnnd St

BENERM UFFICE
ln Condenser Co.
Eamden N -l

. Radio Condenser Co.,
‘Ltd.

1010 Oufferin St.
2 m‘funum.

Mﬁﬁ" Co.
. 4447 Armitage Ave.
: th_mh. 38, Ntinois

"~ Radio Ceqdenser Co.
- 3415 W. 8tk Street
las Angeles 5, Cal,

‘Radio Cnmﬂmer Ca.
420 Lexington Ave.
New York 17, N. Y.

Iadm Condunser Co.
flﬂﬂrf’ Department
15 Moore Street

New York 4 N Y 2

F"‘:""“‘—q-— S

g Livw

. » - when Variable Capacitor
KNOW-HOW makes a difference!

We design and build ONLY wvariable capacitors
and mechanical tuning devices.

This factor, more than any other, has con-
tributed to the high degree of R/C specialized
knowledge in the field of variable capacitor design
and manufacture.

With a history of almost a quarter of a century
as suppliers to' the set manufacturing industry,
Radio Condenser Company offers the most com-
plete engineering background in variable capacitors
and mechanical tuning devices.

RADIO CONDENSER COMPANY
CAMDEN, N. J.
RADIO CONDENSER CO., Ltd., Toronto, Canada

RADIO CONDENSER coMpAuv

SUPPLIERS TO SET MANUFACTURERS ONLY
ELECTRONICS — April 1946 21
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Stupakott
Geramics
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Precision -
fo meet your

most exacting needs

ENGINEERING of Stupakoff products is
based upon practical experience in the
application and manufacture of indus-
trial ceramics.

FORMULAS are carefully worked out to
produce a material that fulfills the
special requirements of each particular
application.

FORMING by extrusion, pressing or
molding, insures the selection of the
process best suited to the product being
made.

FIRING, an extremely important opera-
tion, is done at controlled temperatures,
cycles, atmospheres and other closely
regulated conditions.

MACHINING by modern precision
equipment assures dimensional accu-
racy of finished pieces.

INSPECTION assures dimensional accu-
racy, clean edges, correct color of
finished parts, dielectric and mechan-
ical strength.

When you use Stupakoff Ceramics, these
facilities assure correct application, highest
'quality and complete satisfaction.

ELECTRONICS — April 1946




207M, 891M and 892M
POWER TUBES—Especially

for Electronic Heating
ADVANCED DESIGN in these new E.P. tubes

employs the latest results of research . . .

NEW PRECISION PRODUCTION METHODS
insure uniformly top-quality performance and

longer life . . .

SMALLER OVERALL SIZE without loss of pow-
er, gives extra ruggedness and new latitude to

heating equipment design-engineers . . .

DESIGNED AND MANUFACTURED by engi-
neers with a background of over 20 years ex-

perience in the electron tube field.

i FULL DETAILS NOW AVAILABLE!

Get complete information about this new line
of power tubes. Ask also about the advantage-

ous new replacement policy. Write today.

;LecrnaNIc I"RoD |
111 EAST THIRD smi,éﬁ” 'm ll§ v:nuou, Niﬁ!

&@%

-w A TSRS SR S 2‘,..& e T S

PRECISION MANUFACTURERS OF HIGH PERFORMANCE POWER TUBES

24 April 1946 — ELECTRONICS
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FRACYIONAL Ho,
s

There’s « WHALE

of a difference
in GEARS by o - —

The quantity production of GS custom-made small gears has been developed we believe, to a degree
of uniform excellence unapproached in the history of the industry! The most extreme precision char-
acterizes every operation. If you must achieve the utmost in smooth, dependable, economical per-
formance, ask 2 GS engineer about the fractional horsepower gears you need. We can apply to your
problem, all the skill, the experience, the exclusive methods and machinery developed thru a quarter
century of specialization in the manufacture of better small gears.

L3 WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER GEARS {2}

ELECTRONICS — April 1946
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REMOVABLE
R. F. HEADS

All radio frequency cir- A medium power transmitter, designed particu sr y for aeroaauti-

cuits are included in
the 2—=20 Mc. R.F. head
shown above. All con-
nections to the trans- * Four transmitting channels, in the éol[owmg frchm.r ranges:
mitter cabinet are by 125—%:5 K¢. Low Frequency. c

means of plugs and § 2— 20 Mc High Frequency. D
receptacles. 100-160 Mc. Very High Frequeacy.
Other frequcncies by special orcer.

cal service. Equally adaptable to other fiexed services. Chedk these
features for their applicétion te your commur. icadon pr(‘alilems:

* Simultanecus chinnel operation. in foﬂow fdg maximim combmatlons
3 Chanaels telegraph.
2 Chanaels telephone, -
1 Chanoel telephone, 2 Channels teiegr*pﬁ. :

% Comp¢te remore contral .by a single tx.eahore Diu‘ per opefxor

* 400 Wart pfus carrier power.

% Low first cost. Removable radic frequaxy heads arz- your pmrecuun
against frequency obsolesence.

* Reliakility backed by two years of mg.reermg} asezrch, one rear of
actual field operation. = s -

% Availahle wich a l-steel, or wood pre- tn[:ncztcd tremsm trer hotse com-
plete with primary power, antens.a, and sendladon fttmgs

% Not a “pose-war plan,” but a fielé- tute]ar’nsmlttcl’mw in projcuuos

An ingeicy on your letterhecd autirdt ¢ your reqcu-\genfs
will bring yo s comg’e ¢ wata.

WILCOX ELECTRIC COMPAHY IHC

Manufacturers of Faclio Equ:pmeri
Fourleenfh and Chestnut I‘.olsas vCljr, Missour

April 1946 — ELECTRONICS
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REVERE SHEET AND STRIP
FOR DRAWN PARTS

FOR all products to be made by drawing, stamping
and similar sheet metal operations, Revere sheet
and strip of copper or brass offer maximum ease of
fabrication. Not only are these metals naturally ductile,
but they benefit further from the metallurgical skill
which Revere has gained in 145 years of experience.

In composition, mechanical properties, grain size,
dimensions and finish, you will find Revere metals
highly uniform. They enable you to set up economical
production methodsand adhere to them. They can help
you produce better products at faster production rates,
with less scrap and fewer rejects.

Revere copper, brass and bronze lend themselves
readily to the widest variety of finishing operations —
polishing, lacquering, electro-plating. With these
superior materials it is easy to make radio shields
and similar products beautiful as well as serviceable.

\\1///

That is why wise buyers place their orders with
Revere for such mill products as — Copper and Copper
Alloys: Sheet and Plate, Rolls and Strip, Rod and Bar,
Tube and Pipe, Extruded Shapes, Forgings — Alumi-
num Alloys: Tubing, Extruded Shapes, Forgings —
Magnesium Alloys: Sheet and Plate, Rod and Bar,
Tubing, Extruded Shapes, Forgings — Steel: Electric
Welded Steel Tube. We solicit your orders for these
materials.

REVERE

COPPER AND BRASS INCORPORATED
Founded by Paul! Revere in 1801
230 Park Avenue, New York 17, New York

Mills: Baltimore, Md.; Chicago, 1/l.; Detrost, Mich.;
New Bedford, Mass.; Rome, N. Y.

Sales Offices in princibal cities, distributors everywhere

—_ &
— [/Sfeﬁ to Exploring the Unknown on the Mutual Network every Sunday evening, 9 to 9:30 p.m., EST.

/’\\\
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0Tha circuits that stabilize mcdulation are cors

pletely isolated from the direct carrier path, ¢1-
lowing no variation in the quality of program
transmission.

OImproved method of direct frequency modula-
tion and stability of the mean carrier frequensy
accomplished by an all elecironic system. Mo
mechanical regulators to wear cut of adjustment.

Mean carrier frequency is maintained within
close limits of assigned chanam:l, with en imme-
diate and automatic control drcuit employing a
crystal oscillator,

Federal’'s “FREQUEMATIC” Modulator circuit
nas a greater dynamic range 3f moduletion. Ho
distortion over the entire rarge of modulaticn.

28

6 DESIGN FEATURES THAT MEAN BIG NEWS IN FM

o‘L}ilizing'a discriminator circut, frequency of

t-e master oscillazor is stabilized to exactly that
of a standard crystal through a method of fre-
gmency division. The unit has a spare crystal
rzadily accessible far instant us2.

o Frequency divisien is accomplished throtgh
r-ulti-vibrator circaits with stable and rugged
r-echanical as well as electricel characteristcs. . *

Federal

April 1946 — ELECTRONICS
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HERE'S THE

BIG NEWS

[ X NN NN Y

1=—3—10 and 50 KILOWATT
FM RADIO EQUIPMENT

The “FREQUEMATIC” Modulator takes
its place as part of the complete “package”
of FM broadcasting equipment offered by
Federal. From one source, you get every
piece of broadcasting gear to set up opera-
tion now ... from studio equipment to trans-
mitting tower . .. all precision-engineered, all
matched, all of highest quality. No more
piecemeal assembly of components, and un-
certainties of divided responsibility. Fed-
eral assumes full responsibility for delivery
and installation of a complete FM Broad-
casting System. For complete details, write:
Federal Telephone and Radio Corporation,
Newark 1, New Jersey. )

*Trade Mark

Jelephone and Radio (orporation

Newark 1, New Jersey

Export Distributor:
internatianal Standard Electric Corporation.

ELECTRONICS — April 1943 29
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HOW TO SEW UP A WALKIE-

CUHNING

means
Research in Glass
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NE thing we’ve learned during the war—

almost every small electronic device
should be able to work anywhere under any
climatic condition. People are going to expect
their personal walkie-talkies, plane radios, hear-
ing aids, etc., to be as tough and durable as the
stuff the industry developed for the armed
forces. The more punishment they take, the
better they’ll sell.

And that’s where these funny-looking little
eyelet terminals may be able to do you a lot
of good. They’re used to carry one or more
leads into very small openings. The wires pass
through tiny glass beads surrounded by metal
collars, which you can solder into place in the
twinkling of an eye. They form permanent

hermetic seals, resist surface contamination,
thermal shock and weathering. They have high
mechanical strength and are chemically stable.
All standard items are readily produced in

quantity.

These Eyelet Terminals are another example
of the breadth and versatility of Corning’s line
of electronic products. Some of them are pic-
tured below with a brief description. Maybe
they’ll point to a possible solution for a prob-
lem that’s been bothering you. If so, write,
wire or phone The Electronic Sales Depart-
ment,E-4 Technical Products Division,Corning
Glass Works, Corning, New York. One of our
engineers will be calling on you in record time
to help solve your difficulties.

NOTE—The metallized Tubes and Bushings, Headers and Coil Forms below are all made by the famous Corning Metallizing
Process. Can be soldered into place to form true and permanent hermetic seals. Impervious to dust, moisture and corrosjon.

Metallized Tubes for
resistors, capacitors,
etc. 20 standard sizes
7 x 2" to 144" x 10”.
Mass-produced for
immediate shipment.

“VYCOR",

Metallized Bushings.
Tubes in 10 standard
sizes, 5¢” x ¥g” to 17
x 4%” in mass pro-
duction for immedi-
ate shipment.

Headers — The best
way to get a large
number of leads in a
small space for as-
sembly in one oper-
ation.

Eyelet Terminals —
Single or multiple
eyelets permit design
flexibility. Standard
items readily avail-
able in quantity.

ﬁ oo 1]
_ P ol N ==
it s 2 z g
=3 i & %
o b = | g

Coil Forms— Grooved
for ordinary fre-
quencies—metallized
for high frequencies.
In varjous designs
and mountings.

VYCOR Brand cylin-
ders —very low Ioss
characteristics.
Stands thermal
shock up to 900°C
Can be metallized.

“CORNING” and "PYREX" are regrstered trade-marks and mdicate manfacture by Corning Glass Works, Corning, N. Y.
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wWwWwW americanradiohistorv com

31



with

24 Station
INDEXING
Work Carrier

Delivers 5 Complete

Scientific Electric Elec-
tronicHeaters are made
in these power sizes...
and a range of frequen-
cies up to 300 Mega-
cycles depending upon
cower requirgmeg‘}.

T2 KW
8KW
10KW

15KW

32

3Kw
SKW

122 KW

Assemblies Per Minute

ERE’S a striking example of how

Scientific Electric Engineers in-
creased brazing production output by
designing a special automatic machine
to operate in conjunction with Elec-
tronic heating.

A manufacturer of weather-proof
control box covers was already using
electronic heat to speed up production
in the brazing operation ir.volved. But
greater production was urgently needed.
Each assembly was being inserted and
removed from a single heater coil . . .
one at a time.

To increase output Scientific Electric
engineers designed this compact circu-
lar, 24 station indexing work carrier
which operates from the 18 KW elec-
tronic generator at the left.

18KW
25KW
40 KW
60 KW
80KW
100 KW
250 KW

The operator merely loads the sta-
tions as they come around empty. Heat
is applied by three water-cooled induc-
tion coils under three of the work
positions. The coils are followed by
the vertically operating ejecting mecha-
nism and a complete assembly is ejected
from the carrier each 12 seconds.

The carrier, which is operated by a
small motor can be applied to any of
our electronic generators depending
upon the heat input requirements of the
work to be handled. Normal output of
the unit illustrated is at 200 to 600 kc.

Workpiece output up to 20 per min-
ute can be obtained and carriers, cus-
tom tailored to your requirements, can
be delivered within 30 days. Send us
your requirements today.

5 . 5.2. % %

Division of

“8” CORRUGATED QUENCHED GAP COMPANY

119 MONROE sT. ATIE)ITN GaRFIELD, N. J.

Manufacturers of
mmmmewVacuum Tube and Spark Gap Converters Since 1921
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New beauty and per-
fect ventilation in the
perforated steel top

.-.._.h‘

LTI
Separate electrical

bandspread with in<
i ertio flywheel fumn_gT i “-'"‘nﬂmu

Tuning ronge from
540 ke to 42 Mc con-
tinuous in four bands

Seif-contained, shock
mounted, permanent -
magnet dynamic
speaker

All controls logically
grovped far easiest
cperation. Normal
position for broad-*
cast recep-ion
marked in red, mak-

ing possible geaer?l_ d Automatic noise 3-position tone Standby receive Phone jack
use by whole family. = limiter control L4 - switch .
L 7 F - . . y 3 ,.,—»-"3'"’ "‘y—.-
R =L » i == E—
el oy ! QR {APPROXIMATELY)

f‘g;#vg;adﬂes-i--gn7'ﬁe;w vtility in a great $]950
new commuvunications receiver. . . ——

Here is Hallicrafters new Model S-40. With this great communications receiver, handsomely designed,
expertly engineered, Hallicrafters points the way to exciting new developments in amateur radio. Read
those specifications . . . it's tailor-made for hams. Look at the sheer beauty of the $-40 .. . nothing like it
to be seen in the communications field. Listen to the amazing performance . . . excels anything in its price
class. See your local distributor about when you can get an $-40.

INSIDE STUFF: Beneath the sleek exterior of the S-40 is a beautifully en-
gineered chassis. One stage of tuned radio frequency amplification, the
S-40 uses a type 6SA7 -tube as converter mixer for best signal to noise
ratio. RF coils are of the permeability adjusted “micro-set” type identical
with those used in the most expensive Hallicrafters receivers, The high
frequency oscillator is temperature compensated for maximum stability.

From every angle the $-40 is an ideal receiver for all high frequency
applications.

hallicrafters raoio

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A.

SORYRGHIHOSETHE HALCICRAGTERSRCO. Scle Hallicrafters Represontatives In Canada: Rogers Mojestic Limited, Toronte s Montreal
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FOR SAFE, ECONOMICAL, AUTOMATIC

ERE’S WHY Adlake Plunger-Type Mer-
cury Relays assure safe, economical, zato-
matic power control under any condition:

All contact mechanism is bermetically sealed
in armored glass or metal cylinders so dirt,
dust, moisture or oxidation can’t possibly in-
terfere with operation.

Liquid metal mercury is positive in action,
charterless, silent, impervious to burning, pit-
ting or sticking.

They're absolutely sazfe, and since they’re
hermectically sealed, Adlakes perform without
servicing or maintenance—no periodic clean-
ing of conrtacts needed.

And Adlakes are dependable—simple in de-
sign and principle, no complicated parts to
wear out or get out of order!

There’s an Adlake Relay for every need.
May we suggest the type best suited for yours?
Write today for free bulletin.

Model 1040 (for A. C. operation). Quick uction
availuble with contact ratings up to 50 amp.,
A. C. Either quick or time delay action, normally
open or closed.

A S o

Gl

HE Apans & WESTLAKE Conpany

ESTABLISHED IN 1857 ELKHART, INDIANA NEW YORK - CHICAGO
Manufacturers of Adlake Hermetically Sealed Mercury Relays for Timing, Load and Control Circuits

April 1946 — ELECTRONICS
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CAPACITORS | |° PO

Aerovox Series 20 Hyvol im-
pregnated and filled capacitors in
ratings up o 50,000 v. in hermet-
ically sealed welded steel cases.

Aerovox Series 26 stack-
mounting Hyvol impreg-
nated and filled capacitors
in ratings up to 150,000 v.
Laminated bakelite cases.
Cast-aluminum terminal
ends.

Submit your capacitor problem.
The tougher the better! Write
for literature.

FOR RADIO-ELECTRONIC AND
INDUSTRIAL APPLICATIONS

AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S.A.
SALES UFN{CES IN ALL PRINCIPAL CITIES Export: 13 E, 40th ST.. Netw YORK 16, N. Y.

Cahle: ‘ARLAB’ o In Canada: AEROVOX CANADA LTD., HAMILTON, ONT, 7
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CRECK TRESE FEATURES .00

—features that emphasize the versatility of

The DUMONT TYPE 247 OSCILLOGRAPH

AUTOMATIC BEAM CONTROL
FOR PHOTOGRAPHIC PURPOSES

Permits high-contrast photographic recordings by
holding the spot brightness at zero until the tran-
sient under study is initiated — then the spot is
automatically raised to full brilliance.

EXTENDED TIME BASE RANGE
0.5 to 50,000 C.P.S.

A compensated circuit assures a linear sweep at
all operating frequencies. The single sweep op-
erales over a range corresponding to 0.5 to 10,000
c.p.s. The sweep is initiated by the controlling
signal.

<

VERTICAL AMPLIFIER RESPONSE
UNIFORM-2 to 200,000 C.P.S.

The response curve does not exhibit a positive
slope above 1,000 c.p.s., thus assuring a linear
phase-frequency relationship for the amplifier.

N

HORIZONTAL AMPLIFIER MAY
BE USED AS A D-C AMPLIFIER

This amplifier is direct-coupled throughout, with
the exception of an input capacitor which can be
mechanical design . .. and completely de- shorted out by operating a front-panel switch.

pendable electrical performance . . . all of
which make the DuMont Type 247 Cathode- 3,000-VOLT ACCELERATING
Ray Oscillograph the logical choice for all POTENTIAL PROVIDES

; applicalions that require a measuring instru- BRIGHTER CRT PATTERN

ment of line accuracy. Sufficient brilliance for all but the highest writ-
ing rates without using special equipment.

X

. all these feuiures/é/;...

exceptionally fine quality ... well planned

N

% WRITE FOR DESCRIPTIVE LITERATURE

i o ALLEN B. DUMONT LABORATORIES, INC.

tecttonscs & [eloraor
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INDEPENDENT INVESTIGATOR FINDS

% nediicé oot

This investigator from James 0. Peck Co., industrial re-
search authorities, is visiting & mumber of representative
planis to get authertic FACTE on assermbly savings.

SONOTONE CORPORATION uses
Phillips Screws because they
lower costs and improve the
product . . . the same simple but
all-important reason why thou-
sands of other successful manu-
facturers use them.

TO GET THE FACTS, to determine
the actual savings, the investiga-
tor studied Sonotone’s assembly
methods, asked the same ques-
tions you would ask. He was told
that, with slotted screws, break-
age of the fine, hard plastic case
of the Sonotone hearing aid
would be ten times greater than
with Phillips screws. Reclaim-
ing, which involves not only the
cost of a new case half, but also
the cost of disassembly, reassem-
bly and careful matching up of

ared By oy
eiains 0, PECE ggﬁiﬁﬁu : ] l

PHILLIPS o7 SCREW'S

Wood Screws « Machine Screws « Self-tapping Screws « Stove Bolts

. Pawtucket Screw Co.
American Screw Co. Pheoll Manufacturing Co.
Atlantic Screw Works

R‘ Reading Screw Co.
Atlas Bolt & Screw Co. 7” Russell Burdsall & Ward
Central Screw Co. Bolt & Nut Co.

Chandler Products Corp. Scovill Manufacturing Co.

Continental Screw Co. Manufacturers Screw Products

Corbin Screw Div. Milford Rivet and Machine Co. Shakeproof Inc.

Elco Tool & Strew Corp. Nationa!l Lock Co. The Southington Hardware Mfo. Co.
The H. M. Harper Co. National Screw & Mfg.Co. The Steel Company of Canada. Ltd.
international Screw Co. New England Screw Co. Sterling Bolt Co.

Lamson & Sessions Co. Parker-1Kalon Corp. Wolverine Bolt Co.

ELECTRONICS — April 1946

Every driver skid eliminated
saves $1.35 reclaiming costs!

ey

case halves, amounted to $1.35
per unit. The burr-free, orna-
mental Phillips recess is another
reason why Sonotone chose
Phillips Screws. Read the com-
plete, revealing story in the
Sonotone report.

THE ASSEMBLY STUDIES cover all
types of products--metal, plas-
tics, wood — show how the many
Phillips Screw advantages add
up big savings you can make in
your assemblies.

THE REPORTS now ready—and
more to come —comprise a prac-
tical manual of modern assembly
methods, never-before-printed
information, inside facts you’d
pay good money to get,—and it’s
yours, now, FREE!

N W G W Sy SN WM W BN NE O AN

PACKED WITH IDEAS
FOR SAVINGS IN
YOUR ASSEMBLIES!

Whatever you make you’ll find
how all assemblers licked prob-
lems like your own. Get these
reports. The coupon will bring
those ready now, and the rest as
they are issued. Fill it in and
mail it - TODAY!

' NN N FE NN N
PHILLIPS SCREW MFRS.,

c/o Horton-Noyes
2300 Industrial Trust Bldg., Providence, R. 1.

Please send me the reports on Assembly Savings
with Phillips Screws

Name

Company.

Address [

.---."--....--------":"';"".d
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FERRANTI DIVISIONS OFFER

LOW CUQST PRODUCTS

FERRANTI HIGH QUALITY

TRANSFORMERS

AUDIO AND POWER TRANSFORMERS
CHOKES - FILTERS - COILS - ETC. ETC,
STOCK UNITS
HERMETICALLY SEALED — CUSTOM BUILT
LARGE OR SMALL QUANTITIES

FERRANTI HIGH QUALITY

WIRING & ASSEMBLIES {8

ELECTRONIC AND MECHANICAL ASSEMBLIES
SUB-ASSEMBLIES -+ COMPONENT PARTS

FERRANTI NOW OFFERS
THE BENEFITS OF WAR-GAINED EXPERIENCE
ON ALL TYPES OF
ASSEMBLY JOBS — LARGE OR SMALL

FERRANTI HIGH QUALITY
SHEET METAL & BAKELITE

FABRICATION

FROM SHEETS, RODS AND TUBES —PANELS
CASES, TERMINAL BOARDS, RACKS, CHASSIS, ETC.

CUT — PUNCHED — DRILLED — ENGRAVED
FINISHED TO SUIT YOUR NEEDS

— 5l
s

QUALITY— AT LOW COST .. PROMPT DELIVERY
FERRANTI ELECTRIC, INC. ¢ RCA BUILDING

NEW YORK 20, NEW YORK
SEND US YOUR SPECIFICATIONS FOR IMMEDIATE ATTENTION
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SUB-MINIATURE TUBES

FIRSTDEVELOPED TO BESHOT FROM GUNS -~
NOW DESIGNED FOR RADIO RECEIVER USE

In October, 1940, Raytheon was the first tube manufacturer
10 take an NDRC contract to develop tubes for the Proximity
Iuze project. In March, 1941, these tubes were successfully
shot from guns and the Fuze project was established as being
practical and effective. Late in 1941 Raytheon contributed

a basically improved type of filanient suspension which has
since been employed in all vacuum tubes for the VT Fuze.

Since VT Fuzes could be used but once, the tubes were
soldered in directly. This niethod is uneconomical for radio
applications. With this in mind, Raytheon then developed a
plug-in feature and low-loss socket which allows all the space-
saving which characterizes these tubes. Today there are four
basic types in the Raytheon line of sub-miniature tubes—all
specifically designed for low-voltage radio receiver applica-

tions. Standard sockets are available permitting easy tube
replacement and low cost chassis assembly operations.

- These tubes have been standardized and registered with
. RMA. The day of pocket superheterodyne receivers for

police patrol, fire-fighting, railroad operation and sport and

o i entertainment reception is here. now. For long life, rugged
construction., low assembly and maintenance costs — with

user aeceptance assured-—use Raytheon Standard Sub-
Miniature tubes. Technical data sheets available on request.

RAYTHEON

MANUFACTURING COMPANY

Tubes shown Excellence crn Eleclicndes
actual size
RADIO RECEIVING TUBE DIVISION

Newton, Mass. * New York + Chicago

ELECTRONICS — April 1946
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MANY FEATURES IN ONE
INSTRUMENT!

t

T
\ METER

TYPE /60-A4

A dependable test and
measuring instrument
that should be included
in your new equipment

'® ©Ox 7O & |

plans.
_
SIMPLIFIED LAYOUT AND SEHEMATIC OF THE 160-A Q-METER
THE BASIC METHOD OF MEASUREMENT EMPLOYED
For many years the Q-Meter has been an outstanding con- IN THE 160-A Q-METER
tribution to the field of radio frequency measuring equipment. An 8 range R.F. osciilator (E) supplies a heavy current () to
It is an indispensible instrument to engineers, manufacturers, an extremely low resistance load (R), the veclue of which !
research laboratories and to the whole radio and electronics is accurately known. The calibrated voltage thus developed

industry. Because of its simplicity and ease of operation, it e s = BRI RS Tphd e e circult

~ . s . = consisting of the inductance under test (L) ond a colibrated
replaces many ‘costly pieces of apparatus with which the radio

variable air capaciter (Co), having a vernier section (C,).

laboratory is customarily equipped. More than one radio When this series circuit is tuned to resonance by means of
engineer has told us that “The Q-Meter is the most valuable the capacitor (Co 4 G,), the *Q"" of the inductance under fest
instrument that we have in our laboratory”. is indicated directly by the vacuum tube voltmeter (V). Varia-

tions of this basic method of measurement are used to measure

A FEW USES OF THE 160-A-Q-METER inductance, capacitarce and resistance.

Q and inductance measurement of coils. SPECIFICATIONS

Q and capacitance measurement of capacitors. Oscillator Frequency Range: 50 ke. to 75 mc. in § ranges.

Oscillator Frequency Accuracy: + 1%, 50 ke. — 50 me.

i—- 3%, 50 me. — 75 me. g
Q-Measurement Range: Directly calibrated in Q, 20-250: *“Mul-
tiply-Q-By" Meter (1) calibrated in tenths from x1 to x2, and
also ot x2.5; extending Q range to 625.

Dielectric and power factor measurements of ceramics, plastics and
other insulating materials.

Measurement of circuit losses.

Interelectrode capacitance measurements,

Measurement of input impedance of vacuum tubes.

Measurement of high frequency cable characteristics. ¥
Measurement of characteristics of small antennae. F Q Measurement Accuracy: Approximately 5% for direct reading :
Measurement of coefficient of coupling of R.F. Transformers. measurement, for frequencies up to 30 mc. Accuracy less ot ]
Measurement of transmission line characteristics. higher frequencies. !
The measurement of frequency with negligible loading on circuit under % Capacitance Calibration Range: Main capacitor section (Co)

test (50 ke.—75 mc.). 30-450 mmf accuracy 1% or 1 mmf whichever is greater.

Write for catalog and supplement. Varnier capacitor section (C,) +3 mmf, zero,—3 mmf, calibrated

. BOONTO ADIO ,
SR BOONTON - N+ USA- "c"/)c“?&‘fék_’/( | )

S

DESIGNERS AND MANUFACTURERS OF THE "Q" METER ... QX-CHECKER . .. FREQUENCY MODULATED SIGNAL

R

in 0.1 mmf steps. Accuracy 4 0.1 mmf.

GENERATOR . . . BEAT FREQUENCY GENERATOR ... AND OTHER DIRECT READING TEST INSTRUMENTS

40 April 1946 — ELECTRONICS

wwWwW americanradiohistorv com



THE NEW MODEL 80 —"Even-
Speed” Alliance phonomotor with
turntable. More Alliance phono-
motors are used in the radio industry than any other kind.

Alliance Powr-Pakt Motors are manufactured in shaded pole induction
and split phase resistor types. Frequencies range from 40 to 60 cycles,
voltages from 24 to 250 and power ratings from less than 1-300th
on up to 1-20th horsepower,

New Uses for the Powr-Pakt Line! Electronic and electric controls, time,
temperature, pressure and humidity controls, coin operated phono-
graphs, drink and merchandise dispensers, fans, valves and blowers,
door openers, signals, motion displays, movie projectors and scores
of industrial applications.

WHEN YOU

Hook up your electronic, electrical and radio
controls with Alliance Powr-Pakt Motors!
They'll increase the flexibility and usefulness

of any mechanical process.

Millions of Alliance Phonomotors are driving
turntables, record changers, and radio tuning
devices for the radio industry. With a few
design variations Alliance is now mass pro-
ducing Powr-Pakt motors at the same low
prices. They'll actuate all kinds of moving

parts and controls.

DESIGN—KEEP

'MOTORS IN MIND

ALLIANCE MANUFACTURING COMPANY . ALLIANCE, OHIO

ALLIANCE TOOL AND MOTOR LTD,, TORONTO 14, CANADA

ELECTRONICS — April 1944
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‘provides the simplest, quickest means
for determining circuit conditions, loads
‘taken by motors and other electrical
equipment — all during normal operation
without circuit interruption. The clamping
jows are simply placed over the conductor
or bus, and current reading taken.

€ 27 meters in one — with selected AC
and DC voltage, current, and resistance
ranges. With DC voltage sensitivity of
20,000 ohms per volt, it is ideal for testing
photo-cell and sensitive relay circuits,
alarm' systems, electronic equipment etc.,
as well as small motors and controls, light-
ing circuits, etc. Can be used with current
transformers and voltage multipliers.

¢ direct-reading, pocket size meter cali-
brated to measure light values in foot-
candles, and in “seeing tasks”. Equipped
with the WESTON VISCOR filter, it
measures all light values direct, without
correction factors. Modelsforother
requirements.

For complete information on these, and
other time-saving WESTON instruments
write . . . Weston Electrical Instrument
Corporation, 628 Frelinghuysen Avenue,
Newark 5, New Jersey.

Weston <iwzemenis

Abany - Atlanta -+ Boston - Buffalo - Chicago - Cincinnati - Cleveland - Dallas - Deaver - Detroit - Jacksonville - Knoxville - Los Angeles - Meriden - Minneapolis - Newark - New
Orieans - New York - Philadeiphia - Phoenix - Pittsburgh - Rochester - San Francisco - Seattie - St. Louis - Syracuse In Canada, Northern Electric Co., Ltd., Powerlite Devices, Lid.

wWwWwW americanradiohistorv com
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MODERN ALCHEMIST

#

....producing the world’s foremost resisfance  alloy!

Unlike the ancient alchemist whko unsuacassfully assutre the peerless and enduring qua]ihes, of Nichrome.
sought te create gold from base metals, this modern These quolity controls represent 46 years of continuvous
metallurgist is fusing nickel and chromivm to produce clloy rasearch that have established Nichtome as the
Nichrome—the world’s foremost neat and ccrrosion time-tested standard by which other electrical resistance
resistant alloy! alloys ars measured.

But it fukes more than a balanced union of nik<el and Alrho(:qh there are other excellent nickel and ~¢Iro-

chromium to produce the supericr progerfies of ceruine  mium combinations, there is only one Nichrome . . .
N =
L=

Nichrome. For one, there is the all-imrportant factor of cnd it is mﬁdﬁé‘- (?;nl;' by Driver-Harris . . . thus Nichreme

.
is at on:edl: egisteréd Trade Mark and symbol of

=

exclusive Driver-Harris techniques. In every manv‘ac-
i

turing and processing operation, from fusnace te sp Is wholly and solely to the Driver-

exacting metallurgical controls ©nd checks o .

i fsoaen . . BNEEE \
LA Dviver-Harris &

COMPANY
HARRISON . NEW JERSRYE ~® “mga -3~
*Trade Mark Reg. -

- Ay
U. S. Pat. Off, BRANCHES: Chicago o [Coetveit cwaaﬁ‘d -i- Los Angeles ¢ San Francisco ¢ Secttle

AW americanradiohieto om
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VIBRATION CONTR

“Vibration nerves” are a chief cause of industrial fatigue, with
all its attendant troubles: employees who are tired before lunch-
time; supercritical foremen and quickly resentful workers; confu-
sion; lowered production; increased absenteeism and labor turn-
over; all cutting deep into company profits.

An investment in Lord Engineered Vibration Cantrol is
an investment in improved morale of men as well as improved
performance of machines. When you call in a Lord Engineer,
you are calling on a generation of experience and research in the
field of vibration control. Lord has a larger line of scientifically
designed mountings and a larger library of experimental data
and field studies, than all other companies combined.

When you come to Lord, you are coming straight to
Vibration Control Headquarters.

WAMAVAAVIAAVAVAVIIR

R

SHEAR TYPE

Bonded Rublen
MOUNTINGS

Every genuine Lord Mounting
carries the name ““LORD"’
embossed in the rubber or in
raised letters on the forgings.

1T Taxes BONDED RUBBER 7w Séear T0 ABSORB VIBRATION

LORD MANUFACTURING COMPANY

%  BUY VICTORY BONDS  *
ERIE, PENNSYLVANIA

WWW.americanradiohistorv.com

Originators_of Shear Type Bonded Rubber Mountings
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FOR YOUR CONVENIENCE! piesio
Sapphire Recording Needles 7ow come to
you in a new package, designed for utmost
needle protection in shipping and handling.

rEsT0 Cutting Nt-:edl‘es
P arz paked in 2 sttnbt-‘
utor™s Carton of sxx ljza;cd.
needle -cntainer is mdtv.x
uallw boxed with mailing
bag; Oxder 2 dozen’. Keep
—6 in transit.

G inuse

ELECTRONICS — April 1946
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NEW! A transparent lucite con-
tainer keeps Presto Cutting Needles
safe. Nothing can harm the precision
ground point and cutting edges.

= 2 -

TIGHT! This ingenious chuck
holds the needle tight —no chance of
damage to the point in shipment.

JLORDIN

S
Ceon.
EST SSry 0,9
BW 1oRk 1y :7(‘_";
osr,
op

EASY! just slip used needles (safe
in their containers) into this handy
mailing bag and send them off to
Presto for resharpening.

FREE! To Presto-equipped re-
cording studios: a convenient rack
holding six Presto Cutting Needles,
with special “point-control” chart
recording number of hours each
needle is used.

RECORDING CORPORATION
242 W. 55th St., New York 19, N.Y.
WALTER P. DOWNS, LTD., in Canada

WORLD'S LARGEST MANUFACTURER OF INSTANTA-
NEOUS SOUND RECORDING EQUIPMENT AND DISCS

45



REMEMBER

FOR PRECISION-BUILT

M"‘/
Z FASTER - BETTER * MORE

COMPLETE SERVICE BECAUSE ALL 3
ARE NOW SOLD FROM A SINGLE SOURCE




HESE(3)NAMES

ELECTRONIC PRODUCTS

IMPORTAN T! The Electronic Distributor and Industrial
Sales Depariment of Maguire Indusiries, Incorporated,
was formed primarily to offer better, faster service... to
assume all merchandising, sales and customer relation
duties and responsibilities essential in marketing the com-
bined, precision-built products of the Thordarson Division,
Meissner Division and Radiart Corporation . . . For com-

plete information, write to the address below .. . today.

47
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Assemblies. .. Asseniblies. . . HS S€ 77Zé / Z.KS

Large and small . . . simple and complex—we make all kinds and we like to make
‘em. We're especially interested in assemblies combining metal parts with insu-
lation. They’re the bread and butter of our business. Whether you’re after a
radar tube socket or a pilot Jamp, you'll probably find what you need in the
long line of standard assemblies we have developed for numerous electronics uses.
If none of them is exactly the answer to your current problem, chances are we can
adapt or design one to fill your bill. We’re not satisfied to “make it do’" . .= our

aim is the right assembly in the right spot every time.

Specialisis in RADIO & ELECTRONICS

The UCINITE CO.

LAMINATED BAKELITE ASSEMBLIES
Newtonville 60, Mass. CERAMIC SOCKETS * BANANA PINS &

Division of United-Carr Fastener {:{lrp. JACKS + PLUGS * CONNECTORS - ETC.

48 April 1946 — ELECTRONICS
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A 5% over-voltage will reduce the
life of a tungsten filament by 50%.

A 5% under-voltage will cut fila-
ment emission by 33%.

Commercial line voltages today
may vary as much as= 20%.

With a Sora Constant Voltage
Transformer as a built-in compo-
nent of your equipment, these line
voltage variations can be ignored.
No need to depend upon operator
adjustments. No need to worry
about operator forgetfulness. You

\

¥ - N 1

\

ol
' ‘nﬂa‘ﬂﬂ

can depend on it — the right volt-
age is always there.

Vacuum tubes protected by SoLa
Constant Voltage Filament Trans-
formers require no starting resistors
or high reactance transformers. Fila-
ments are automatically and posi-
tively protected against damaging
inrush currents. Tube life is notice-
ably prolonged.

Sora Constant Voltage Trans-
formers require no supervision, or
manual adjustments by the oper-

constoly @ o

Transformers for : Constant Voltage « Cold Cathode Lighting - MercuryLamps « Series Lighting « Fluorescent Lighting X-RayEquipment « Luminous Tube Signs
Oil Burner Ignition » Radio « Power « Controls « Signal Systems « Door Bells « and Chimes « etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago 14, Jll.

ELECTRONICS — April 1946

www americanradiohistorvy com

id hantbr ourforndms:
v better performnce |

ek frororied

\ \
TART VoraGE

REREE
‘Iagﬁ?g‘.maml“
e it

- A3 L) v
I

|\
L4
\

waw

L\
he UPON T
I 'h“

g O
0210

i

O
»
=— 1

7 =—— i

CONSTANT
VOLTAGE

ator. They eliminate the need for
voltmeters. They are fully automa-
tic, have no moving parts, tubes or
networks, and are self-protecting
against short circuit.

Standard units are available in
capacities from 10 VA to 15 KVA
either for the operation of equip-
ment now in use or as built-in units.
Where special problems confront
the designer, consultation with Sora
engineers may provide a positive
and economical solution.

To Manufacturers:
Built-in voltage control guaran-
tees the voltage called foron your
label. Consult our engineers on
details of design specifications.

Ask for Bulletin DCV-102

49



complete plastic production...

e v
(e
L

all under one roof

Printloid is a four-in-one out-
fit that brings you complete

50

FORMING

Radio Dial windows are a Print-
loid specialty, and we have made
millions for the country’s largest
radio manufacturers. Printloid
has worked for -

every industry T
producing fin’ )\./_4/' o~
ished products ==
as well as sub- %

assemblies.

MACHINING . ’;)
Printloid is ex- N -~
perienced in pre- S}@ 5.3
cision work to 2N
.001” in all ma- -
chining and finishing operations.
Typical of our complete facilities
is 2% inch through spindle lathe
capacity for machining.

|
c\/ i
I
I
|

>

PRINTING AND DIE CUTTING
Limitless possibilities of print-
ing, from line cuts to four color
process printing, are yours at
Printloid. Die Cutting facili-
ties range from
steel rule dies
to hydraulie
presses for
heavy plastic
sheets.

DESIGN AND
ASSEMBLY

Printloid ex-
perts work to
your specifica-
tions or execute your original de-
signs. Displays have been created
for leading national advertisers.
Qur engineers invite you to con-
sult them on your problems.

PRINTLOID, INC., DEPT. E.

93 Mercer Street

The new Printloid catalog tells the
story of complete plastic production un-

der one roof. Includes a useful Plastics
Glossary. Write for your copy.

New York 12, New York

‘ No. plastic fabrication in one ‘
" - lant. Experts handle your !
his Bakeltt nd P:vlzs P — N p 3 5 caartn y.
Ztyﬂ"“ asse‘m?“{)f the (Vi - job from the initial design
s pa i sy p*« 7 p
produce® o & prommity L . through final assembly.
now-f& d to close QQ' ' ]
fuse. DenUi comles s Results? No shopping
little io Zm rint- around, no wasted time. In-
com!,nnatto nsive f.aml- i E
loid's €8¥0 " gesigned, stead, better design, uniform
1 $1€S. A ed, v
wled, hdr;lelfid’ s‘g}:}{e% control and lower costs with
cut, sha@ assemble ’ o q o
& 3] n n s
R‘;lhs};fdgr ool Printloid engineering supe

vision at every step of the job.

DLASTIC FABRICATION

WWW.americanradiohistorv.com
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IT's so simpLe. One day the bridge club goes with-
out ice cream because a refrigerator broke down.
First thing they want to know: “"What make
refrigerator is it?” You don’t hear them ask:
“Whose motor is it . . . whose capacitors?” It’s
always: “Whose refrigerator?” . .. or whose elec-
tric.iron or radio or whatever it is yo# manufac-
ture. That, without quéstion, makes you re-

‘ 's'p('msi-ble for every single parc that goes into

your: product.
But ban whispering campaigns? Never ! They
create business for you, too. They can inspire

ELECTRONICS — April 1946

0 Auddon,
WM{JW cm/bwfﬁm

more confidence in a name than a million-dollar
advertising campaign.

So when you buy components, they've got to
be as good as you, yourself, would make them.
And just as your best bet in hiring an employee
is the man with the most experience, your best
buy in components are those offered by the com-
pany that has devoted more years to research, de:
velopment and manufacture than anyone else in
the field. In capacitors, that company is Cornell-.
Dubilier Electric Corporation, 4 .2

Our engineers will be glad
to cooperate with you. Send
Jfor our catalog. Cornell-
Dubilier Electric Cotpora-
tion. South Plainfield
New Jersey. Other plants in
New Bedford, Brookline,
Worcester, Massachusetts
and Providence, R. 1.

www americanradiohistorvy com
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ONE OF THE FINEST, MOST VERSATILE RELAYS
EVER MANUFACTURED

ITS GOT Se COMPACT AND
EVERYTHING > (@357 RUGGED

YOUR ORDERS FOR "MT" RELAYS CAN BE PROMPTLY
FILLED. FORWARD YOUR ORDERS TODAY.

OTHER STANDARD P& B RELAYS AVAILABLE NOW

sT” TELEPHONE RELAYS

Y__pu\\od'"”“

. \o q
volts pC—time de to 24 springs.

15—UP
carty 175 wotts

Build P & B standard relays into your design and take advantage of
the low cost, quick delivery, that mass production offers. Forward
your specifications today for price and delivery estimates. Large

quantities of standard parts are stocked for quick assembly. Write % it per IMPeres
itching Wiring ¢~
for 1946 catalog illustrating a full line of ''Standard Relays.” Most fo Dppy- Contacy ar,o,',:‘e’
Ment,

types are carried in stock by your local electronics parts jobber.

Pottern & Bramgielel SALES 0., 549 West Washington Blvd., Chicago 6, Il

EXPORT DEPARTMENT, 2020 ENGINEERING BUILDING, CHICAGO 6, U. S. A.

52 April 1946 — ELECTRONICS
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RAYTHEON'S NEW
STUDIO CONSOLEL

For AM or FM

=

(omfare THESE OUTSTANDING

FEATURES WITH ZNY OTHER CONSOLE

1. Seven buik-in pre-amplifiers—more
than ary otder cansole— making pos-
sible 5 mierophones and 2 turn-
tables, or 7 microphones, on the air

Easily Controls Two Studios, Announcer’s Booth i T
2. Nine mixer positions — more than

and Fourteen Permanently Wired Remote Lines any other console—leading 10 5 micro-
phones, two turntables, one remote

line and one network line.

C . 3. Fourteen remote lines — more tharn
OMPLETE high-fidelity speech-input facilities for the modern any other console—may be wired in
station; this single compact unit contains all the control, amplifyin permanently.
? g P > P & 4. Te!ephone-’rype lever-action key
and monitoring equipment. Any combination of studios, remote switches used throughout—most de-
. 1 . d simul 1 pendable,trouble-free switchesavail-
lines or turntables may be broadcast and auditioned simultaneously able. No push burtons,
through the two high quality main amplifier channels. On-coming 5. Frequency Response 2 DB from
. . 30 to 15,000 cycles. Ideal speech in-
programs may be cued and the volume pre-set while on the air. put system for either AM or FM.
Its modern functional beauty in two-tone metallic tan will blend 6. Distortion less than 1%, from 50 to
with other equipment and yet add a definite air of quality and dis- |
1ho équipm y 2 1EE1E q ty 7. Noise Level minus 65 DB’s or bet-
tinction to your studio. Sloping front panel combines maximum ter. Airplane-type four-way rubber
- . . . . shock mounting eliminates outside
visibility of controls with ease of operation. Sloping top panel gives noise and operational “clicks.”
operator an unobstructed view into the studio. 8. All FCC Requirements for FM
. oes : . transmission are met.
Engineered for dependability and built of finest quality compo- 9. Dual Power Supply provides
. : set standby circuit instantly available
nents throughout. Telephone-type lever acrc'lorll, 3 p(?smon key follentergencyse: |
switches assure trouble-free operation and eliminate nineteen con- 10. Power Supply designed for mount-
trols. This simplified switching reduces operational errors. All con- ing on desk, wall or relay rack.
. . 11. Instant Access to all wiring and
trols are standard, simple and positive—easy to operate. components. Top hinged panel opens ;
) . g . at a touch. Entire cabinet tilts back
Inquire! The low price of this Raytheon Console will amaze on sturdy full-length rear hinge.

you. The first orders are now being delivered. Write to:

RAYTHEON MANUFACTURING COMPANY
Broadcast Equipment Division

7517 N. Clark Street, Chicago 26, Illinois

i

:
gt # iy

. E
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Devoted to Research and Manufacture for the Broadcasting Industry gm%m & ébkohanicé
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Ends your search for a versatile

HARD As piAmoND CERAMIC

Conjured up in the crystal ball lies the answer to
your radio frequency insulation and industrial ceramic
problems. Consult with us on the possibilities of using

STEATITE. .. the material of the future... TODAY.

N ¥
\ &Y/,
Ceramic Trimmers
Division of GLOBE-UNION INC., Milwoukee Bulletin 695 L ;
Variable Resistors ) )
PRODUCERS OF Bulletin 697 "‘5’“"" C.erumu: Selector Switches
Capacitors Bulletin 722

Ceramic High Voltage Capacitors Bulletins 630 and 586
Bulletin 814

54 April 1946 — ELECTRONICS
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Toll Systems Broad Band Carrier Telephone, as developed by Bell Telephon
Laboratories, must be readily accessible for inspection and maintenance. Close-up
of Line Amplifier used in multi-channel Carrier Telephone Systems, showing ring
type Dzus fasteners, which permit quick removal of telephone equipment covers.

D2 U S S G ey

The rapid, positive-action of these fasteners speeds up accessibility to vital parts
and thus reduces inspection and maintenance time and cost. It is easy to install
on any hinged or removable part. The Dzus spring and stud are permanently
attached—no parts to get loose or lost. For speedy, dependable fasteners—
always specify Dzus spiral cam fasteners. Dzus Fastener Co., Inc., Babylon, New
York. In Canada: Railway and Power Engineering Corp., Ltd.

CUT-AWAY VIEW OF

NEW GROMMET SPRING ASSEMBLY
COMPLETE DZUS ASSEMBLY

SEND for @ copy of the new Dzus
brochure. More and more manufactur-
ers in all fields of industry are adopting
Dzus spiral cam fasteners because of
their outstanding advantages.

*The ward Dzus is the registered
trade mark of the Dzus Fastener Co., Inc.

ELECTRONICS — April 1946
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N ILLUSTRATION, note regularity of pattern. This is
due to uniform shape, density, size, and purity of
each particle.
These factors account for high “Q” value—the com-
bination of maximum magnetic permeability and mini-
mum power loss. This is why carbonyl iron powders are

five different grades in production, which are designated
as “L,” “C,” “E,” “TH,” and “SF” Powder. Each of these
five types of iron powder is obtained by special process
methods and has its special field of application.

The particles making up the powders “E,” “TH,” and
“SF” are spherical with a characteristic structure of in-

better.

The following text gives a brief, complete outline of
G.AF. Carbonyl Iron Powders for those desiring more
information.

G.AF. Carbonyl Iron Powders are obtained by ther-
mal decomposition of iron penta-carbonyl. There are

creasingly larger shells. The particles of “L” and “C” are
made up of homogenous spheres and agglomerates.
The chemical analysis, the weight-average particle
size, the “tap density,” and the apparent density are
given in the following table for the five different grades:

TABLE 1

Wt. Ave: Tap Apparent

Carbonyl Chemical Analysis diameter Density Density
lron Grade % Carbon % Oxygen % Nitrogen microns g/ecm3 g/cm3
L 0.005—0.03 0.1 —0.2 0.005-0.05 20 3.5—4.0 1.8-3.0

c 0.03 —0.12 0.1 —0.3 0.01 —0.1 10 4.4-47 2.5-3.0

E 0.65 —0.80 0.45—-0.60 0.6 -0.7 8 4.4-47 2.5-3.5
TH 0.5 —-0.6 0.5 -0.7 0.5 -0.6 5 4.4-4.7 2.5-3.5
SF 0.5 —-0.6 0.7 —0.8 0.5 —-0.6 3 4.7--4.8 2.5-3.5

With reference to the chemical analysis shown above
it should be noted that spectroscopic analysis shows the
rest to be iron with other elements present in traces only.

Carbonyl Iron Powders are primarily useful as elec-
tromagnetic material over the entire communication
frequency spectrum.
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Table 2 below gives relative Q values (quality fac-
tors) and effective permeabilities for the different grades
of carbonyl iron powder. The values given in the table
are derived from measurements on straight cylindrical
cores placed in simple solenoidal coils. Although the

® Schematic cross section of powdered iron
core made with carbonyl iron powder.

data were not obtained at optimum conditions, the Q
values as expressed in percentage of the best core give
an indication of the useful frequency ranges for the dif-
ferent powder grades.

TABLE 2
Effective Relative Quality Factor at
Carbonyl Permeability at
Iron Grade 1 ke 10 ke 150 ke 200 ke 1 Mc 100 Mc
L 4.16 100 96 90 43 1
C 3.65 94 100 98 72 3
E 3.09 81 94 100 97 30
TH 297 81 93 98 100 54
SF 2.17 62 71 78 84 100

(Note: The actually measured Q values can be obtained by multiplying the rows respectively with: 0.78, 1.09, 1.25, 2.63, and 1,62.)

“L” and “C” powders are also used as powder metal-
lurgical material because of their low sintering temper-
atures, high tensile strengths, and other very desirable
qualities. (Sintering begins below 500° C and tensile

ELECTRONICS — April 1946

strengths reach 150,000 psi.)

Further information can be obtained from the
Special Products Sales Dept., General Aniline & Film
Corporation, 270 Park Avenue, New York 17, N. Y.

CARBONYL IRON POWDERS
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Busy manufacturing the things you see on
this page. All (except the engine, which
is still under test) are pouring off our pro-
duction lines—lines that the war proved
can turn out precision products in mass-

production speed and quantity.

During the war Jack & Heintz made
many of the most delicate instruments our
Air Forces used—and had to make them
in larger quantity and less time than had
ever before been possible. And Jack &

Heintz did it.

This skill-in-quantity, this precision-in-
volume, is now being applied to the prod-
ucts shown here, and will be used to man-
ufacture others soon.

Our pledge to peacetime customers is
the same as our pledge to the Air Force—
every product bearing our name will be
made with the same skill and care as the
products on which lives depended—and
depended safely—in the war. Jack &
Heintz, Inc., Cleveland, Ohio.

J & H Ball Bearings

J & H Fractional Horse Power

Electric Motors

April 1946 — ELECTRONICS
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2500 Volt Ampere Inverter

J & H Gesoline
Engines

Jack s HeinTz

C%cmﬂwfafal
JH-6 Light-
weight
Aircraft
Starter
ELECTRONICS — April 1946 59
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NEW ECONOMY, LIGHT WEIGHT, SERVICE
WHATEVER YOUR LINE!

THIS POWER CABLE was installed
in an unfavorable situation. Part
of it runs adjacent to high pres-
sure steam lines. Part lies in sump
water containing cresylic acid
waste. The cable itself is a 300,000
CM power cable used on 4,160 volt
Delta, 3 phase, 60 cycle — 300 am-
> pere average service. It is cycled
Y periodically from a no load condi-
tion to full load. Replacing a heavy
cable sheathed with paper and
lead, in July, 1944, the new conduc-
tor is insulated with polyethylene,
a plastic so light it floats in water.
Only 6/64-inch thick, this insula-
‘tion has remarkable low loss elec-

e
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IYLENE

trical characteristics, an extremely
low water vapor transmission co-
efficient, and exceptional resistance
to water and chemicals, It is tough
and impact resistant; inherently
flexible and extensible; has a wide
temperature working range.

Polyethylene insulation should
rapidly supplant many older types
— yield longer service and bring
freedom from many causes of
failure. Engineers, designers, and
manufacturers will find, too, that
the unique properties of this new
plastic will bring economy and im-
proved characteristics to an almost
limitless line of products. Poly-
ethylene resins can be molded as
well as extruded; calendered onto
cloth and paper; made into mono-
filaments, flexible sheets and film.

Write Department 18-P for
Booklet V-2, “Polyethylene Resins.”
Experimental samples of this new
plastic are also available upon
request.

BAKELITE CORPORATION
Unit of

Union Carbide and Carbon Corporation

UCC]
30 E. 42nD ST., NEW YORK 17, N.Y.

“

G

TR o

bt



£% 7,000,000 of these Callite filament springs
| | ~ weigh one ounce!

a nd This tiny Raytheon flat! pentode in its entirety

' weighs only 0.07 of an gunce and is designed for
One applications where very/low battery drain as well
as minute size are important. The CK505AX tube

iS ln was developed by Raytheon for usé in hearing aids,

electronic stethoscopes, portable measuring instru-
thIS ments and for amplifiers in geophysical apparatus.

RAYTHEON

CK505AX

pentode...

Processing the tungsten wire for a filament spring
weighing seven-millionths of an ounce is only one
of many difficult assignments given Callite by tube-
makers like Raytheon. Callite’s pioneering in tung-
sten metallurgy has kept pace with the requirements
of leading tube manufacturers —often anticipating
them.

Our engineers are ready to help you with the design
and production of metallurgical components for
your electti¢al and electronic products. Gallite
Tungsten Corporation, 547 Thirty-ninth St., Union
City, N. J. » Branch Offices: Chicago, Cleveland.

Hard glass leads, welds, tungsten and molybdenum wire, rod and
sheet, formed parts and other components for electron tubes and
incandescent lamps.
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o

- MOLDED
IRON CORES

STANDARD AND
HIGH-FREQUENCY TYPES

A pioneer in Iron Core production, Stackpole can supply prac-
tically any desired type from 100 cycles to upward of 175 megacy-
cles and in an infinite variety of shapes, sizes and characteristics.
Also available are High-Resistivity Cores showing a resistance of
practical infinity; Insulated Cores wherein the screws are kept out
of the coil field and “Q” consequently increased; Iron Cores for
choke coils; and Side-Molded Iron Cores featuring uniform perme-
ability with respect to linearity. Write for details and samples
of any type.

for higher *'Q” STACKPOLE :
SCREW-TYPE MOLDED CORES

These Stackpole developments are proving highly popular for
circuits where small assemblies are the order of the day. and
where "Q” must be kept at an absolute minimum. The cores them-
selves are threaded. thus eliminating the conventional brass core
screw. Tubes can be threaded to fit ccres if desired. More eco-
nomical, however, is the use of a wire C-spring clip placed (ob-
tainable from usual sources of supply) in a slot in an unthreaded
tube. Stackpole Screw-Type Cores are ideal for the design of I-F
and dual I-F Transiormers for AM and FM.

IRON SLEEVE TYPES
... for better coils in less space

By use of Stackpole Sleeve Cores, much smaller cans of any
material may be used to provide “Q” that is equal to, or better
LOOK FORTHE than, that of conventional cores and cans. Thus they facilitate
STACKPOLE MIN-
UTE MAN . . .

your assurance of N . . A
the highest in are. inexpensive aluminum containers may often be used.

molded materials
quality.’ .

an exceptionally high order of tuning unit efficiency in greatly
reduced size. Cans are not always necessary — and, where they

STACKPOLE CARBON CO., Electronic Components Division, ST. MARYS, PA.
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CAUTION ON NIGH VOLYS

| mIMA
2.5¢-1000V
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SGCO vl

1000-5000V 10 AMP

. p 250V
1 | mcommon _puTPUT :!Y) Y

"'/ ACV oV
a—
o cﬁ“_,-s 10Vem

2.5ve
400 (38
50

#1000MA |

v
) /_,mowt {

-0 |
tMA (]
SOMA |

LONG SCALE, WIDE RANGE VOLT-OHM-MILLIAMMETER

DOUBLE SENSITIVITY
D. C. VOLT RANGES
0-1.25-5-25-125-500-2500 Volts,
at 20,000 ohms per volt for greater accuracy on
Television and other high resistance D.C. circuits.
0-2.5-10-50-250-1000-5000 Volts,
at 10,000 ohms per volt.
A. C. VOLT RANGES
0-2.5-10-50-250-1000-5000 Volts,
at 10,000 ohms per volt.
OHM-MEGOHMS

0-400 ohms (60 ohms center scale)
0-50,000 ohms (300 ohms center scale)
0-10 megohms (60,000 ohms center scale)

DIRECT READING OUTPUT LEVEL DECIBEL
RANGES

—30to +3, +15, +29, +43, +55, +69 DB
TEMPERATURE COMPENSATED CIRCUIT FOR
ALL CURRENT RANGES D.C.MICROAMPERES
0-50 Microamperes, at 250 M.V.

D. C. MILLIAMPERES
0-1-10-100-1000 Milliamperes, at 250 M.V.

D. C. AMPERES
0-10 Amperes, at 250 M. V.

OUTPUT READINGS

Condenser in series with A.C. Volts for output
readings.

ATTRACTIVE COMPACT CASE

Size: 214" x 515" x 6", A readily portable, completely
insulated, black, molded case, with strap handle.
A suitable black, leather carrying case (No. 629)
also available, with strap handle.

LONG 5" SCALE ARC

For greater reading accuracy on the Triplett
RED e DOT Lifetime Guaranteed meter.

SIMPLIFIED SWITCHING CIRCUIT
Greater ease in changing ranges,

Write for descriptive folder giving full technical details

ELECTBICAL INSTRUMENT CO. BLUFFTON, OHIO
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solderless electri-
cal connections

Burndy HYPRESS

Pneumcmc Foot Operation)

Make your own cost comparison. With this new Burndy
No. YIONCP HYPRESS one operator can attach up to 1000
Burndy HYDENT connectors per hour! Compare for effi-
ciency too, remembering that the HYDENT connector is of
one-p.ece pure copper construction, and that each connec-
tion is uniform in mechanical strength and electrical effi-
ciency. For complete information write for the HYDENT
catalog. Burndy Engineering Co., Inc., 107-L Bruckner
Blvd., New York 54, N. Y.

BURNDY ENGINEERING COMPANY, INC._

In Canada: Canadian Line Materials, Ltd., Toronto 13
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(Top) Aerovox Type 1970 Capacitor cutaway to show sections
forme3l of alternate layers of Mica and foil. Also shown (left) are
Aerovox Types 1467, 1455 and 1650, before and after molding or
potting. Clear and slightly stained sheet mica is employed because
it is free of all cracks, waves and buckles, providing an even in-
sulating surface with strong, uniform dielectric characteristics.

For this metallic rheostat, the DeJur Amsco
Corporation required a thin, flexible insulating
material that would not break down under tem-
peratures up to 300° F. Micanite tubing was slit
and inserted between resistance element and
metal case. Complete electrical and thermal
insulation was provided.

April 1946 — ELECTRONICS

WWW.americanradiohistorv.com



EUGEME MUNSELL DIVISION OF

INSULATION CAN BE DEPENDABLE

That’s why the Aerovox Corporation speci-
fies Mica for many of its molded, ceramic
cased and other type capacitors. Mica sel-
dom breaks down. Under almost any con-
ditions Mica’s dielectric strength, uniform
dielectric constant and unusual capaci-

tance stability provide dependable sealed-in

insulation. Its inherently low dielectric loss
and temperature coefficient are additional
safeguards to maintain product quality and
longevity. And Mica’s chemical stability
and natural resistance to heat permit its
use in the most humid climates.

All of Mica’s durable physical and elec-
trical qualities are available to you in two
basic forms—as sheet mica or as Micanite
(thin Mica splittings bonded together into
tubes or sheets). Either form is supplied
pre-fabricated to your specifications. Con-

MICA

Gentlemen:

)
)

Name

JUST OUT

A new 4-page bulletin on mica i pp

sult our engineers with your next insula-
tion problem. Their long experience with
every type of insulating material assures
you of an unbiased recommendation. Mica
Insulator Company sales offices and dis-
tributors are conveniently located through-
out the United States.

PROPERTIES OF SHEET MICA
Muscocvite Phlogophite
Specific Gravity 2.76—3.0 2.78—2.85
Hardness, Moh's scale 2.8 —3.2 2.5 —27
Max. temperature
at which employable Ly a2l
Power factor at 1,000 k¢ | |.0001—.0004 | | .004—.07
Dielectric constant 6.0—17.0 5.0—6.0

In processing, the RCA 829 transmitting
tube is subjected to temperatures much
higher than encountered in normal service
in order to release unwanted gases. Because
clear sheet mica is free of gaseous inclusions
of its own and can withstand much higher
temperatures, it was specified for the com-
bined functions of grid and plate spacer and
insulator.

%Mm COMPANY

7697 Broadway, Schenectady 1, N. h

tlati Contai TP

|date and

characteristics for the seven different grades of mica available from vus.
“--------------------------

Mica Insulator Company, Dept. 22
797 Broadway, Schenectady 1 N. Y.

Please rush my copy of your new 4-page bulletin on electrical mica.
Enclose price list.
() - Please have your application engineer see me when in my vicinity.

Position

Company
Address

City.

State.
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For tubes of Uniform Performance. ..

BEAT THE HEAT

GRAPHITE
ANODES

-S'pE'EBH'- In manufacturing transmitter and rec-

tifier tubes that are truly uniform in
performance, the high heat dissipation valve of
. . i . Do You Know?
SPEER Graphite Anodes is an important factor. It's
one of the many reasons why SPEER Anodes are SPEER GRAPHITE ANODES
consistently specified by so many leading tube * Lower temperatures of associated tube parts,
manufacturers and tube users. *  Withstand severe overloads,

Tubes containing SPEER Graphite Anodes can
handle greater plate power dissipation as they
disperse the heat of operation faster, and because
SPEER Anodes minimize heat transfer to other
component parts of the tube. SPEER Graphite

Defy warping.

Prevent hot spots or fused holes.
* Minimize bulb darkening and insulator leakoge.
* Improve degassing qualities.
* Decrease gas troubles,

Enhance tube appearance.

Anodes will withstand any temperature up to
3500° F. without warping—temperatures at which
many anode materials may soften and distort.

SPEER Anodes are carefully processed and are
99.9% pure electro-graphite. They can be ma-
chined to extremely close tolerances to conform
with your tube design. Internal face spacings of
SPEER Graphite Anodes can be held to .002 inch.

The many advantages of SPEER Graphite
Anodes listed here are available to manufacturers
and users of almost every type of electronic tube.
Write today for further detalls, without obligation.

CHICAGO ¢ CLEVELAND °* DETROIT
WAUKEE * NEW YORK °* PITTSBURGH

CARBON COMPANY

Provide precise anode dimensions.
Produce uniform tube characteristics.
Retain original dimensions in service.

Maintain normal tube characteristics.

Allow wide latitude of anode design,

_@,

ST. MARYS, PA.
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Ex-G.1.
Seeks Job

Can you use this finger-size 10 kw Triode ?

Doubtless there are many electronic experimenters and designers working
in the intermediate micro-wave range with need for just such a triode.
Designed and built by National Union for advanced radar installations,
this N. U. 3C 37 should prove a “natural” for engineers concerned with
instruments for aircraft, navigation, railroads, communication relay
transmission and many related applications. Here is the only tube of its
kind—a newcomer to electronics, yet an experienced veteran proved
under the most rigorous service conditions. There are electronic jobs it
can do better than they have ever before been done—problems it can
solve for the first time. Why not write us about the N. U. 3C37? Or come
to our laboratories and talk it over with a National Union engineer.

NATIONAL UNION

Qualifications

of the N. U. 3C37

Delivers 10 KW peak RF
power outpuf at frequen.
cies as high as 1150

megacycles.

Anode and grid dissi-
pation capabilities are
adequate to encble the
tube to withstand large
mamentary overloads
without domage or dis-
tortion of electricol

choracteristics.

Internol and external
surfaces ore silver plated
to minimize skin resist-

ance and RF losses.

Specially canstructed
radiotor greatly reduces
RF losses. Permits oper-
ation at duty cycles of
1% with air-blast cool-
ing.

Anode radiator of silver
ploted copper efficiently
transfers heat to any
resonotor of which it

becomes a part.

Negligible frequency
drift due to cylindrical
construction and closely
controlled mechanical

tolerances.

Maximum mechanical
strength.

RADIO AND ELECTRON TUBES

NATIONAL UNION RADIO CORPORATION .
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YOUR FILTER PRUBLEMS

LT

SR Owr S,éecc’aétc’m:
—T[( ijr‘ ELECTRIC WAVE |/
' s FILTERS

RESONANT CIRCUITS
& TRANSFORMERS

_ 7
ZW@& always progressive engineering staff has created

a wide range of Special Design Laminations employing practical
application of the very latest steel alloys. As a result, efficient,
low cost and compact space saving equipment are all now available.

ANN—s

}'—\MJ—

Because standard transformer cases are not usually suitably
shaped for Filter Components, Kenyon’s engineers have devel-
oped a wide range of special designs guaranteed to deliver maxi-
mum efhiciency.

: —[:ij —

intimate knowledge of filters and filter components. As your
advisors, these experts can usually recommend minor changes in
specifications that allow major

saving in COST, EFFICIENCY or

"—Jm’r]:m‘rr\—‘ SIZE — or all three.

T Inquiries Invited

é i Diligent research has given Kenyon’s engineers a vast and an

T

-, g.l;
-

THE MARK OF EXCELLENCE

KENYON TRANSFORMER CO., Inc. v "
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HE radar experiment which resulted in the

first contact with the: moon is still another
revelation of the brilliant advances made in
electronics during the war.

The high standards of radio, radar and other
wa- equipment for controls and communica-
tions, which called for extensive use of ALSIMAG
Stectite Ceramics, will be carried forward into
many peacetime products of QUALITY.

There will be no compromise with QUALITY
n tae production of ALSIMAG insulators for
elec-ronic and electrical uses. Write today for

technical literature.

MERICAN LAVA CORPORATION
CHATTANOOGA 5 TENNESSEE

) 1 Original Award July 27, 1942
RD YEAR OF CERAMIC LEADERSHIP Second Award February 13, 1943
Third chrd Sepfember 25, 1943

AMAVW ameri , 1944

BORN AT
WHITE HEAT

ALSIMAG insulators take
cheir final,sirong, hard, rigid
form in furnaces at the white
heat of 2500°F. Such tem-
peratures would consume
all inorganic materials.
ALSIMAG cannot char and
is impervious to constant
temperatures of 18000 F.

e A%
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EACH OF THESE () THYRATRONS

does a specific job well!

Contact amplifier circuit

Low current confactor
L

THYRATRON

A-C SUPP
VOLTAG

TYPE FG-33

Here pasitive grid-voltage character-
istics are helpful in circuits which must
be both simple and sure-acting.

The three G-E thyratrons shown here today builds tke most thyratrons—can supply control or

have similar ratings. Voltage and current other tubes to do the job right in any type of electronic

figures are alike: for anode, peak voltage equipment now on your drawing-board. Furthermore
1,000 v, peak current 15 amp, avg current 2.5 amp —by reason of branch, distributor, and dealer stocks
(except that the FG-95, when used| for ignitor firing, in hundreds of cities—G. E. can assure spot service on
is rated at 30 amp peak and 0.5 amp avg). replacement tubes for users of your equipment!

Yet . . . each tube is “tailor-made” for a different Toward these ends, G-E tube engineers are ready to
electronic requirement and type of circuit, meeting work closely with you. Contact your nearest G-E office,
the needs of that circuit as no other thyratron can do! or write Electronics Department, General Electric

General Electric—which built thyratrons first, which Company, Schenectady 5, New York.

GENERAL @) ELECTRIC

162-E4-88680

FIRST AND GREATEST NAME IN ELECTRONICS

ELECTRONICS — April 1946 3
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Due to the high operating frequencies of FM,
many electrical and mechanical characteristics
not ordinarily considered in condensers, become
of paramount importance. The most important of
these is low inductance, both in leads and in the
basic construction of the condensersthemselves.

The condensersillustrated on this page fulfill
this requirement through simplicity of design
and low internal inductance. For by-pass appli-
cations, Erie Stand-Off Ceramicons and Erie
Feed-Thru Ceramicons are most efficient for
carrying off R.F. current to ground. Heavy termi-
nals, with direct connection to ground, reduce
external and internal inductance to a minimum.
Available capacities, up to 1,000 MMF, are
usually sufficient to efficiently by-pass frequen-
cies of 80 MC or higher. Tubular Ceramicons,
shown at the top right, have the same internal
advantages as the Stand-Off and Feed-Thru type
Ceramicons, because of their simplicity of con-
struction, but are provided with regular pigtail
leads necessary for many installations where

CINCH-ERIE PLEXICON TUBE SOCKETS

with built-in By-Pass Ceramicons

ERIE BUTTON MICA CONDENSERS

some moderate lead inductance can be tolerated.

The Cinch-Erie Plexicon Tube Socket, shown
in the center photogragh, with built-in by-pass
Ceramicons, puts the condensers around the tube
pins—where they belong. Leads are practically
eliminated, and other components can be instali-
ed closer to the socket, further increasing effi-
ciency. Any tube pin or groups of pins can be
by-passed with condensers having up to 1,000
MMF capacity.

Erie Button Mica Condensers were designed
specifically for high frequency work. Ribbon
type leads, plus circular design, gives extremely
short electrical path-to-ground through the entire
area of the condenser. These compact units are
available in a numberof different mounting styles
and in capacity ranges up to .006 mfd.

You can stake your reputation on these con-
densers for dependable use in tuned circuits, for
by-pass applications, or as coupling condensers,
in all FM applications. Write for complete details,
giving desired operating characteristics.

74
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The accuracy of -hp- instruments begins
=

with the engineers’ blueprints, but it does
not stop there. Precision assembly, indi-
vidual hand calibration for each instru-
ment, and pre-calibration tests over the
entire range of the instrument are your
assurance that speed and accuracy will be

maintained underalloperating conditions.

UNIQUE VOLTAGE GENERATOR

Take the -/ p- Model 400A Vacuum Tube
Voltmeter for example. This measuring
instrument is unusually versatile, because
of its wide frequency range, wide volrage
range, and high order of accuracy. For
adequate production tests of the 4004, it
was necessary to develop known voltages
ranging from 3 millivolts to 300 volts, at
frequencies from 10 cycles to 1,000,000
cycles. HP engineers solved the problem

by building a unique voltage generator

HEWLETT-PACKARD COMPANY.

BOX 1199A « STATION A+ PALO ALTO,CALIFORNIA

Audio Frequency Oscillators
Noise and Distortion Analyzers

Square Wave Generators

ELECTRONICS — April 1946

OF EACH MODEL 400A
VACUUM TUBE VOLTMETER

Signal Generators
Wave Analyzers

Frequency Standards

N LABORATORY INSTRUMENTS FOR SPEED AND ACCURACY

which would function as a test set by gen-

erating known voltages over the entire
range of the Model 400A. Circuits were
devised to develop 160 different combina-
tions of volrages and frequencies, each a
separate calibration point for the 400A.
Each of these voltages is related to the
other with anaccuracy of better than V5% .
The absolute magnitude of each voltage
is held to better than == 19%:This voltage
is compared regularly with standard labo-
ratory instruments of high accuracy. The
voltages which are developed are sinus-
oidal so that no error in calibration is in-

troduced by poor wave form.

DEPENDABLE ACCURACY
Because of this careful checking and re-
checking, you candepend on the operating
ethciency and accuracy of the Model 400A
Vacuum Tube Voltmeter for many measur-

ing jobs, including measuring voltages in

Vacuum Tube Voltmeters
Frequency Meters

Attenuators Electronic Tachometers

www.americanradiohistorv.com
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the audio, supersonic, and lower rf regions;
amplifier gain; nerwork response; output
level; hum level; power circuit, high fre-
quency, video, and carrier current volt-
ages; capacity; and coil figure of merit.
An outstanding feature of the -5p- Model
400A is that volrage indication is propor-
tional to average value of the full wave.
For complete dara on the Model 400A,
and on other -/p- laboratory instruments,

write today to Hewletr-Packard Company.

These -hp- Representatives
Are at Your Service

Eastern Representative :
Burlingame Associates, Lid,
11 Park Place
New York 7, N, Y.—Worth 2-2171

Midwestern Representative:
Alfred Crossley
549 West Randolph Street
Chicago &, lllinois — State 7444

Western Representative :

Norman B. Neely Enterprises
7422 Melrose Avenue
Hollywood 44, California —Whitney 1147

Canadian Representative :

Atias Radio Corporation
560 King Street West
Toronto 2, Canada —Wa 4761

1189
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|
More Efficient Produc—Beﬂer Finished Product

One of the latest Amphenol developments is a loop

t
. winding equipment. Best of all, it can be heat-treated
antenna wire insulated with low-loss Copolene. l‘
1

for self-supporting coils and the finished coils may
be heat-sealed to mounting boards —no cementing
or stitching required. Copolene insulation is non-

hygroscopic — saves labor and cost of impregnation
with lacquer or waxes.

The production advantages and the electrical
superiorities of this wire are many, and the cost

. : : i
compares favorably with that of conventional wire
commonly used for the purpose.

The Copolene dielectric acts as a flux during

B Radio set manufacturers and coil winders have found
soldering operations —no stripping is necessary. “

it profitable to take advantage of this new wire.

It remains flexible and is easily wound on coil- Write today for complete information.

Basket-Weave Other Special Properties of Amphenol
Type

Loop Antenna Wire:

Physical — Impervious to oil, solvents, hd
moisture, sunlight * Remains flexible

down to —70°F ¢ #24 solid wire,
covered with Copolene in wall thick-

nesses of .005”, .010*, .015"" and .020"’

* Other wire sizes and dielectric wall

sizes in production or available on

special order.

trical—Lower distributed capacity
Q than cotton or paper cov-
» Every foot spark tested °
as a power factor of 00035
d a dielectric constant of

Self Supporting,
Heat Sealed

AMERICAN PHENOLIC CORPORATION
Chicago 50, Illinois
In Canada » Amphenol Limited » Toronto

COAXIAL CABLES AND CONNECTORS <+ INDUSTRIAL CONNECTORS, FITTINGS AND CONDUIT o ANTENNAS o RADIO COMPONENTS e PLASTICS FOR ELECTRONICS
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ANNOUNCING -THE RCA
ELECTRONIC METAL DETECTOR

See it at the Plastics Show

... Protects product quality, prevents machinery damage

This new unit provides a quick, sure
way to detect metal particles, of any
kind, in non-metallic materials.

The product being inspected—
such as plastic preforms—is con-
veyed by beltor other meansthrough
the inspection aperture.

Here it is screened by a high-
frequency electromagnetic field and,
if metal is present, causes a reaction
which is detected by an electron-
tube amplifier. This, in turn, triggers
a bell or lamp and the faulty product
is automatically rejected and/or
marked.

Small, as well as large pieces of
metal, are detected even when deeply
embedded in the material. Discrim-
ination can be adjusted to fit condi-

ELECTRONICS — April 1946

tions. Operation is rapid—conveyor
speeds up to 600 feet a minute are
possible without loss of efficiency.
Itis easy to operate. Operating costs
are low—uses only 140 watts. In-
stallation is easy—"‘all-in-one” con-
struction simplifies wiring, saves
space. Availablein4-,7-,and12-inch
aperture heights to meet varying
product requirements.

You will find that this RCA elec-
tronic metal detector will quickly
pay for itself by preventing ma-
chinery damage, reducing lost pro-
duction time, and increasing cus-
tomer good-will. Write for new
bulletin fod#y. Radio Corporation
of America, Dept. 30-D, Electronic
Apparatus Section, Camden, N. J.

ELECTRONIC EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING P.RODUCTS DEPARTMENT, CAMDEN,N.J.
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Detects every type of metal and alloy—

These metal particles were detected in

plastic preforms by an RCA electronic
metal detector.
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gl YESTERDAY
This generator cutout (replacement)
for the automotive indusiry was the

i original product of R-B-M in 1921.
Soon other automotive electrical con-

trol devices were added.

Mulﬁ-olo A. C. Relay

TODAY

R-B-M has grown steadily
through the years, building
an enviable reputation as a
leading manufacturer of man-
ual and magnetic controls for
a wide variety of applications
that are known for their sound
engineering, good construc-

tion and reliable performance.

( y &‘-@
4 {f R
R
These are but a few R-B-M DIVISION
representative prod- ESSEX WIRE CORPORATION
ucts made by R-B-M. W
\Y = LOGANSPORT, INDIANA

Write for FREE catalog
of complete line. Address

Dept. A-4.

MANUAL “AN GNETIC ELECJRIC CONTROLS = FOR
AUTOMOTIVE, " INDUSTRIAL, COMMUMICATION AND ELECTRONIC USE

@
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AT NO. 1| PLASTICS AVENUE

FROBLEN —

e S N T Y AR A

. W A

MoLD E/VD J#IELD FﬂK
 HGH-FREQUENCY RELAY —
PRECISION HOE ALIGNMENT
FOR EASY ASSEMBLY (OF

MOVABLE CONTACTS.

R

G=E mycalex lines up another high=frequency job

® A sensitive high-frequency relay that operates under
high temperatures needed an end shield. This plate
had to be made of low-loss insulating material . . .
flat . . . and with accurate hole “line-up” for the as-
sembly of many electrical contacts.

This problem was solved at No. 1 Plastics Avenue
by new techniques in molding G-E mycalex—com-
pound of glass and powdered mica with a unique
combination of properties.

Note the sixteen holes—they are molded into this
rigid material. And the part, as it comes from the
mold, is finished with all tolerances satisfactory for

GENERAL {3

r---_---_--—---—---—_--——--—-
PLASTICS DIVISIONS (S-9), GENERAL ELECTRIC COMPANY
1 Plastics Avenue, Pittsfield, Mass.

trouble-free mass assembly methods. Why not find
out more about G-I mycalex and the techniques
which have been developed for molding it?

SEND FOR YOUR OWN COPY. A new bulletin on G-E myecalex is
just off the press. A helpful design handbook, it contains
complete and up-to-date information for solving your high-
frequency insulation problems with G-E mycalex—a hard
gray-colored, stonelike material with a unique combination of
properties. Find out about new grades of G-E mycalex and
new G-E myecalex molding techniques which make wider and
more economical applications now possible. Fill in the coupon
and mail it today.

ELECTRIC

C46-M9

Please send me the new G-E mycalex Bulletin.

Name

Firm

City

Address. I

State-

ELECTRONICS — April 1946
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YUU SELL IT... WE," MAKE IT!

Maybe it was Napoleon—or was it Washing-
ton . .. but no matter who said it, any military
strategist knows you have a better chance of
winning if you ‘‘divide to conquer”. That goes
for business and industry too! And particu-
larly during “‘re-conversion’.

If you are in the race to get those new prod-
ucts of yours to the market . . . to entrench
yourself with the best distributors and dealers
...you may find it good strategy to divide the
problem into its two principal theaters—pro-
- duction and marketing. Then concentrate!

Why not by-pass
the production bottle-necks?

Undoubtedly some of your products, or at least
certain assemblies, will be delayed by in-plant
problems. Why not isolate them?

Then by-pass them by calling in a good
contract manufacturer and putting the prob-
lem on his shoulders. If he’s good he’ll probably
have some short-cuts up his sleeve that may
cut tooling-up time—yes, and costs, too! And
you’ll get that finished product of yours off
the line and to the market ahead of the other
fellow, while he’s still sweating out his produc-
tion head-aches.

‘“Let Lewyt Do It”
and maybe even save you money

Contrary to the war-time experience of some
primes, sub-contracting is not wasteful or in-
efficient. Quite the contrary.

A good contract manufacturer who has had
long experience in making parts, assemblies
and even complete products for others, can
integrate his production with the other fellow’s
assembly line, and even improve the deliv-
ery schedule.

Here at Lewyt we’ve been at this business of
contract manufacturing for over fifty years.
We are no war-baby. The stop watch and a
sharply pointed pencil are no strangers to us.

Maybe we can turn a trick for you. Why not
call us in and see what it is we’ve got, that
makes a lot of America’s top-drawer industries
say it pays to “Let Lewyt Do It”.

* * *

Write on your business stationery for 48-page book,
“Let Lewyt Do It”’—the story of the Lewyt organi-
zation in pictures. Lewyt Corporation, 62 Broadway,
Brooklyn 11, N. Y.

ew

FOR MORE THAN 50 YEARS A CONTRACT MANUFACTURER ... EXPERTLY STAFFED TO PRODUCE COMPLETE ELECTRONIC AND
MECHANICAL ASSEMBLIES, COMPONENT PARTS, SUB-ASSEMBLIES AND METAL PRODUCTS TO THE MOST EXACTING REQUIREMENTS

80
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VIBRATION ISOLATOR UNITS AND MOUNTINGS

Bottom layer provides flexis
bility for side motions . . .

Top layer provides flexibility
for fore and aft motions . . .

Alternate ribs and grooves
of both layers provide
ample rubber, and “bulging”
space, for vertical deflection
capacity.

CONTROL!

VIBRATION

MB PADS cushion and control vibration in flat-based products!

EAsY, ECONOMICAL REMEDY for your products with
the “shakes” —this new development by MB vibra-
tion specialists. Simply installed, MB isolating
pads effectively confine vibrations normally trans-
mitted through the base.

Deadening these disturbing, and oft-times de-
structive, impulses is accomplished with minimum
computation . . . and with no design changes! Total
area of pads is determined by weight to be sup-
ported. (A loading of 50 lbs. per sq. inch gives a
deflection of 1/16 in. per pad thickness.)

Though simple in construction, its operating
principle is unusual. Two accurately ribbed layers
of resilient, long-lived, oil-resisting synthetic rubber
are cemented together so that ribs are mutually
perpendicular. Flexibility is thus combined with
stability in a/l directions. The ratio of vertical to
horizontal spring rate is small, for efficient absorp-
tion of both vertical and side-thrusting impulses!

ELECTRONICS — April 1946

Net result: unusual noise reduction, increased phys-
ical comfort, minimum disturbance effects. Added
to which is the elimination of anchoring require-
ments . . . MB Pads stop ‘“‘creeping’” machines in
their tracks.

Versatile, adaptable MB Pads have
unlimited uses. They can be applied
between automotive frame and body
for cushioned comfort . . to textile ma-
chines . . . to punch presses, lathes, and
other machine tools , . . even to business

machines.

These product-improvers will fit into
your plans at low cost. Let MB engineers
point out how. Write for full information.

WWW._americanradiohistorv.com




P OPERTIES)

This new insulating material with the resins and glass
base developed for many war applications presents
many advantages.

Its power factor and dielectric constant
closely approaches that of many ceramics
and other high quality insulators, and it can
perform many of the functions it was once
thought only ceramics could fulfill.

At the same time MF-66 has the special
advantage of mechanical strength to
stand up under sharp blows.

FORMICA

LAMINATED
PLASTICS

It withstands vibration that is so often
present where airplanes, ships, and
ground installations are concerned.

MF-66 dimensions are stable under
changes of humidity.

It withstands changes of tempera-
ture.

MF-66 also resists the growth of
fungi as it contains no cellulose.

MF-66 has the characteristic Formica
machinability and workability which
permits fast mass production and
notable labor saving.

THE FORMICA INSULATION COMPANY, 4661 SPRING GROVE AVENUE, CINCINNATI 32, OHIO
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THIS NEW WESTINGHOUSE
THYRATRON PROVIDES A

12 tol

RATIO OF PEAK TO
AVERAGE ANODE CURRENT

for a shield-grid tube.

industrial base.

General Characteristics

Air cooled tetrode
Heater voltage .
Heater current .
Cathode heating time
Tube voltage drop .
Control characteristics

Maximum Ratings Up to 150 Cycles

Anode voltoge, peak forward

Anode voltage, peak inverse

Anode current, average . .

Anode current, peak . . .

Anode current, surge, for design only
Averaging time, anode and grid currents
Temp. range, condensed mercury .

ELECTRONICS — April 1946

The new Westinghouse WL 624 is capable of delivering 6.4
amperes average and 77 amperes peak current at 2500 volts
peak inverse. The 12 to 1 ratio of peak to average anode
current when considered with its averaging time of 15 seconds,
is of great importance in motor-speed control applications. It is
important also in welding applications where the thyratron
conducts the actual current to the welder. The tube utilizes a’
shield grid which reduces the anode to control grid capacitance,
enabling the designer to minimize the possibility of the tube
losing control because of surges in the anode circuit. The shield
grid also makes possible the use of very low control power.

The WL 624 employs a control-grid structure of very large
area which radiates directly through the glass envelope
rather than into the other metal parts—an important feature

The tube is designed for the rough service encountered in
many industrial applications and is equipped with a rugged

Tor further information, call your nearest Westinghouse Office
or write Electronic Tube Sales Department, Lamp Division,
Westinghouse Electric Corporation, Bloomfield, N. J.

® 00 0006000000000 0ls0oenOoOSO®OOOPOESES OO

5.0 volts
10.0 amperes
5 minutes
15 volts
negative

2500 volts
2500 volts
6.4 amps.

=+ 40°C to -} 80°C

Elitimc: okt a7 bk
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50,000 SQUARE FEET

A Monwment lo Duall

We present a new mill, set aside for the production of
metal tubing for the electronics industry.

Control of analysis, dimensions and tolerances —
uniformity in performance of cathodes, anodes, Seam-
less and Lockseam™ and other parts — laboratory for
development of new materials and for exhaustive study
of present ones —a mill to which the industry can look
for leadership in the solving of tubing problems.

Production experience is joined with the most
modern equipment, to supply you with Superior tubing.

The size range is still %2” OD down to the smallest.

*U. S. Patented
\
NAME
We BIGGE W
SUPERIOR TUBE COMPANY
NORRISTOWN o PENNSYLVANIA
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NOW, tHEY'RE HERE!

Recommended for:

RAILROAD COMMUNICATION

POLICE RADIO
,‘q! TELEVISION

' AIRCRAFT RADIO

f# PHOTO-CELL

| And Other Mobile Or ' 4
Stationary Applications

A compactly designed relay of co-axial type, pro-
viding for the transfer of antenna connection from

“normal” receiving position to “operated” ftrans-

mitting position, with receiver-ground connection
when transmitting. Equipped with regular co-axial
type cable fittings and designed especially for use
in applications where impedance matching, and

standing-wave ratio are of primary importance.

5 J Complete details of our
/ new co-axial relays and
the many other relays
in the Price line are
given in our catalog.
Write for it today.

I c E HE&’I’R/&’ CORPORATION

E‘ dys (Formerly Price Bros. Co.)
R AND OTHER DEVICES FOR ELECTRONIC AND INDUSTRIAL APPLICATIONS
FREDERICK, MARYLAND
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An AMP Solderless

Engineered by AMP-Specialists Connection
in Solderless Wiring Devices FOR EVERY PURPOSE

Whatever your product — toasters, airplanes, or elec-
tron microscopes — there is an AMP Solderless Wiring
Device that is JUST RIGHT for every connection in it. AMP TERMINALS

Whatever your wiring problem, AMP has the answer.
AMP engineers have pioneered the major developments

in solderless wiring. They are specialists. Their knowl- Super Performunfe
edge and experience are yours for the asking. Let them fOr Genera’ Purpose uses

show you how AMP Solderless Wiring Devices can

speed up your production, reduce’ your costs, improve the low COsf COmpeﬁﬁon
quality of your product. Write today.

PR %h'

AMP ""KNIFE-DISCONNECT" y= h \
A quick-disconnecting AMP STANDARD "TYPE 8" O

splice for line splices. Eus_y A complete line of sol- AMP CONNECTORS

derless terminals for gen- Butt-Connector and Parol-

eral use. fel-Connector types for fast,
\ permanent, uniform

to use. Cannot be acci-
dentally separated. lden-
tical units.

splices.

AMP "DIAMOND GRIP”

Insulation-support, pre-in-
sulated terminals for su-
per performance PLUS high
production line speed and
exceptional installed

A\

AMP FLAG TYPE

- economy. Terminals especially devel-
oped for use in restricted
spaces.

AMP SIMPLIFIED WIRING

A simple, flexible wiring system

designed to reduce assembly and

maintenance costs. Quick easy

connection and disconnection of

parts.
AMP "PLASTLGRIP” PRE- O
INSULATED (CONNECTORS y/

Permanent splices in mini-
mum space. Pre-insulated
for quick, simple, complete
installation.

-,

AMP ""BUDGET"

Low-cost terminals especially de-
signed for competitive, mass-
produced appliances.

AMP "SOLISTRAND"

The terminals precision-engi-
neered specifically for SOLID and
stranded wires.

Any of these types of AMP terminals are available in a
wide range of wire sizes, stud sizes, and tongue shapes.

/

)= AIRCRAFT-MARINE PRODUCTS Inc.

1521-53 NORTH FOURTH STREET. HARRISBURG, PA.

DAVID C. ORROCK, 1405 Bishop S1., Montreal, Que.
in Canada: F. N. ADAMS, 726 Homer Street. Voncouver, B. C.
F. MANLEY CO.. 43 Victoria Stieet. Toronfo, Ont.
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PROMPT DELIVERY ASSURED -
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These popular typeesng _ ATFA electrical features that lengthen life and improve °

rectifters can be supplied direct ‘from stock to performance. As a result of specialized rectifier
meet immediate needs. Because CHATHAM engineering and production, this plus factor in
production is devoted exclusively to producing  design and construction involves no price pre-
vacuum, mercury vapor and inert gas rectifiers, mium. For complete details on CHATHAM

these tubes embody many special mechanical and  rectifiers and thyratrons, call or write today.

CHATHAM ELECTRONICS

475 WASHINGTON STREET, NEWARK 2, NEW JERSEY
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Molded Socket

Radio Cail Switch Gondensar Electronic
Tubes

How MYCALEX BUILDS BETTER
PEACETIME PRODUCTS

As high frequency insulating standards become more exacting, the more
apparent become the many advantages of MYCALEX over other types of
materials . . . in building improved performance into electronic apparatus.

For 27 years MYCALEX has been known as ‘‘the most nearly perfect”
insulation. Today improved MYCALEX demonstrates its superior properties
wherever low loss factor and high dielectric strength are important... where
resistance to arcing and high temperatures is desired . . . where impervious-
ness to oil and water must be virtually 100%.

New advancements in the molding of MYCALEX now make available the
production of a wide variety of parts with metal inserts or electrodes molded
in to create a positive seal.

It pays to become familiar with the physical and electrical
properties of all three types of MYCALEX — MYCALEX 400,
MYCALEX K and MYCALEX 410 (MOLDED). Our engineers
invite your inquiries on all insulating problems. [

S\NCE 79]9

M

TRADE MARK REG U § PAT OFT

MYCALEX CORPORATION OF AMERICA

“Owners of ‘'MYCALEX’ Patents’’
Plant and General Offices, CLIFTON, N. J. Executive Offices, 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y
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LOAN TO BRITAIN

. « . Investment in World Economic Unity

approval to the proposed loan to Great
Britain.

Few other issues of foreign policy in the pres-
ent troubled world lend themselves to such clear
appraisal of where our National interest lies.

In simplest terms, the question is whether we

CONGRESS should give swift and confident

should extend to Great Britain a credit of $334 .

billions (plus $650 millions in payment for lend-
lease balances) in return for her promise to re-
pay principal with interest over a fifty year period
starting at the end of 1951, and her pledge to give
the fullest possible support to the kind of world
trading system which it is the declared policy of
both the United States and the United Nations
Organization to promote.

We Can Afford to Make It

The sum we hazard is not inconsiderable, but
financial risks have meaning only when related
to resources. The line of credit provided by the
loan will amount, at most, to a claim on 2/5 of 1
per cent of our gross output for the five to six
year period over which it may be used. The in-
terest rate charged, while moderate, is higher
than our Treasury is paying upon current bor-
rowings. The risk entailed is well within our re-
sources as a creditor. In the considered judgment
of the American and British technical experts
who thrashed through the intricate accounting
for three painful months, the amount and terms
offered will suffice to allow Britain, under rigid
austerity, to relax her system of foreign trade
restrictions, and to expand exports sufficiently
to pay her debt commitments.

Against the considered risks of extending the
loan, there must be weighed the certain costs of
refusing it. Without the loan, Britain has no re-
course but to maintain and extend the system of
bloc trading which she adopted under stress of
world depression and world war. If that is the
route Britain follows, she will carry with her a
large part of the sterling area countries — all
British Commonwealth and Empire countries
(except Newfoundland and Canada) plus Egypt,
Iraq, and Iceland —and many of the nations with
which the United Kingdom has payment agree-
ments (Argentina, Bolivia, Brazil, Chile, Para-
guay, Peru, Uruguay, Belgium, Czechoslovakia,
Denmark, Finland, France, Netherlands, Nor-
way, Portugal, Spain, Sweden, and Turkey).

Altogether, the United Kingdom’s orbit ac-
counts for more than half of the world’s imports

and exports combined. It likewise is crucial to
the trade of the United States. In the years im-
mediately preceding the war, the sterling area
and payment-agreement countries provided just
under one-half of both the import and export
trade of this country.

Russia, of course, will continue to conduct her
foreign commerce exclusively upon a state-trad-
ing basis. Before the war, the Soviet Union trans-
acted only a little more than 1 per cent of foreign
trade business, but its future sphere of influence
will be large —conceivably embracing as much as
30 per cent of total international trade.

We Cannot Afford to Refuse It

If the weight of British influence in foreign
trade is thrown toward the Russian pattern rather
than toward ours, it is apparent that bloc trading,
with all of is supporting devices—bilateral deals,
exchange controls, import and export quotas,
subsidies, currency manipulations and the like
—will be the prevailing pattern for foreign trans-
actions.

In self-protection, the United States would
have no alternative but to conform to the domi-
nant pattern. We should be forced to form our
own bloc, and to enter into active economic war-
fare in bidding for trade concessions against the
offers of our rivals. How well we would do this
is problematical. To the game we would bring
the largest economic potential in the world. But
our handicaps would be equally impressive.

First, under a system in which political and
economic motivations are inextricably fused, a
democratic nation, and particularly one with a
tradition of freedom in its domestic enterprise,
would operate at a great disadvantage. We should
inevitably be driven toward more and more gov-
ernment control of our entire economy.

Second, with a pattern of foreign trade in which
our exports habitually are greater than our im-
ports, our bargaining position in international
trade is much weaker than our over-all economic
strength would suggest. Under state-controlled
trading we should still find it difficult to compete
successfully without resort to loans, and under
these conditions our loans would be supporting
a system alien to our choice and interest.

Third, under a regimented system which made
economic decisions subservient to political con-
siderations, it is virtually certain that the volume
of world trade would shrink. That was the clear
experience of the nineteen-thirties. Thus, the
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standard of living in the United States would
suffer in common with all<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>