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FOR
HEARING AIDS ‘ :
VEST POCKET RADIOS
AIR BORNE DEVICES

UTC g UTC
SUB-OUNCER SERIES OUNCER SERIES

UTC Sub-Ounce- units ore 9/16" x 5/8" x 7/8" ond The standord of the industry for seven years. The
weigh only 0/3 ounce. Through unique construction, overall dimensions are 7/8" diameter by 1-3/16"
however, these miniature units hove performance and height including lugs. Mounting is effected by two
dependability dhoracteristics far superior to any other screws, opposite the terminal board side, spaced
comparable items. The coil is uniform layer wound of 11/16”. Weight approximately one ounce. Units not
Formex wire . . . On a molded nylon bobbin . . . carrying D.C. have high fidelity characteristics being
insvlation is of cellulose acetate . . . leads mechani- uniform from 40 to 15,000 cycles. items with D.C. in
cally anchored (no tape) . . . core material Hiperm- pri. are for voice frequencies from 150 to 8000 cycles,
alloy . . . enmtire unit triple {waterproof) sealed.
The frequency response of these standard items is Type Application Pri. Imp. Sec. Imp. List Price
=+ J DB from 200 to 5,000 cycles. -1 Mike pickup or
line to t grid 50, 200, 500 50,000 $11.60
q . 0-4 Singie plate to
Type Application Level Prl. Imp. D.C. in Pri. Sec. Imp, List Price | grid 8.000 to 15,000 60,000 $ 9.25
80-1. Input + 4V.U. 200 250,000 0-5 Single piate to
50 0 62,500 $5.00 | grid; D.C. in Pri. 8,000 to 15,000 60,000 $ 9.25
S0-2 Interstage/3:1 4 4 V.U. 10,000 0 90,000 5.00 0-6 Single plate to ?
$0-3 Plate to Line 23 V.U. 10,000 200 Liopifs &.000MoRISW0 Y 795000 S10:43
25,000 3/5.5 mil. 500 5.00 0-§ Single plate to
S0-4 Qutput 420 V.U. 30,000 1.0 mil. 50 5.00 's‘:“ 5 Jy 8.000 10 15.000  50. 200. 500 $11.60
0-9 nglé_ nlate to
GOSN Renctonsl By a0 1C: et line, D.C. in Pri. 8.000 to 15,000 50, 200, 500 $1.60
0-12 Mixing and matehing 50, 200 50, 200, 500 $10.45
0-13  'Reactor, 200 Mys-no $ 8.10
D.C.. 50 Hys-2MA
D.C.. 6.000 ohms
7
.

l L]
- Manvufacturers: Our experience in building hundreds of thousands of ouncers and sub-

ouncers is yours for the asking. Special types, and mountings are readily available. U.T.C,

engineers can help you save weight and space in the design of minicture equipment.

Gonitld

150 VARICK STREET . NEW YORK 13, N. Y.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: “ARLAB"
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ooothe world’s greatest
radio networks

...most efficient
office buildings

partners

KoE

Drafting, Reproduction,

Surieving Equipment
and Materials,
8lide Rules,
Measuring Tapes.
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® The habit of accuracy is so strong in engineers that drawings which are merely
clear and legible are not enough. Creative men want their drawings to look
professional, not only in essentials, but in details. K & E has equipment that can
help you in both endeavors...drawing instruments and materials so well conceived
and precisely made that many engineers and draftsmen regard them as valued
partners throughout their professional careers.

For 78 years K & E products have been helping in this way to bridge the gap
between thinking and doing, helping to make possible the tools, machines,
appliances, construction projects, that mark our civilization. So widely is this true,
it is self-evident that every engineering project of any magnitude has been
completed with the help of K & E. Could you wish any surer guidance than this in
the selection of your own “partners in creating”?

For faster, better lettering you will find a

° LEROYT Lettering Set a tremendous help.

creatl n g With it you can produce a wide range of

lettering styles and symbols with complete

uniformity. Precision lettering need no longer be tedious. For full information

write to your nearest K & E Distributor or to Keuffel & Esser Co., Hoboken, N. J.
tReg. U. S. Pat. Off.

KEUFFEL & ESSER CO.

EST. 1867

NEW YORK ¢ HOBOKEN, N. J.

CHICAGO ¢ ST. LOUIS * DETROIT = SAN FRANCISCO
LOS ANGELES * MONTREAL




IMPORTANT!

For Faster, Better and More Complete
Service to All Customers,
Maguire Industries, Inc.,
formed its new
Electronic Distributor

and

Industrial Sales Department
This New Department Will Assume All
Merchandising, Sales & Customer Relation

Duties and Responsibilities Essential in
Marketing the Combined Products of the

Thordarson, Meissner & Radiart Divisions

* * *
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PERFORMERS...

OGETHERY

ONE SALES SOURCE... ONE MARKETING RESPONSIBILITY
YOUR GUARANTEE OF BETTER SERVICE!

*
MEISSNER

COMPONENTS AND KITS

Meissner precision built components
include Antenna, R.F. and Oscillator
Coils; plastic, standard and Ferro-
cart Transformers; Cartwheel and re-
placement Windings; Coils, Chokes
and Accessories.

* * *

MEISSNER ANALYST

SERVICE INSTRUMENTS

Meissner Analyst operates by the
“signal tracing”” method, fastest and
most reliable. Furnished complete,
ready to go to work. Portable Signal
Calibrator designed for accurate
checking and adjusting of radio
equipment, -

*
RADIART

RUST-PROOF AERIALS

. o e e

RADIART RUST-PROOF AERIAL

A complete line of newly designed
aerials to fit all cars; cowl, fender
and under hood types. Featuring
water-proofed leads, ““static muffler”
magic ring and permanent all metal
anti-ratiler.

* * *
VIBRATORS

Radiart Correct Replacement Vibra-
tors are individually engineered to
meet exactly the physical as well as
the electrical requirements of each
application.

* .
THORDARSON

TRANSFORMERS

Quality built and precision-engi-
neered for all requirements; replace-
ment, communications, sound am-
plifier, industrial, experimental and
amatevr. Tropex-impregnated for
protection against moisture, salt air
and humidity.

* * *

THORDARSON TRU-FIDELITY AMPLIFIER

TRU-FIDELITY AMPLIFIERS

True-Fidelity Amplifiers, in new mod-
ern designs, feature advanced tone
compensation, conservative ratings,
ample ventilation for continuous op-
eration, low hum level, multiple in-
put channels, and maximum flexibil-
ity of controls.

ELECTRONICS — February 1946
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Federal Telephone

Export Distritutor:
International Standard Electric Co-poraton

ELECTRONICS — February 1946

Center Contact, developed by
Federal, now is standard for the
extensive line of FTR Selenium

Rectifier Stacks —at no extra cost.

This type of construction. .. a not-
able advance in. rectifier design . ..
eliminates all pressure on the rectify-

ing area . . . provides an overall pro-
tective coating of the stack against
moisture with particular emphasis at the
joint between the contact washer and the

. selenium rectifier plate. .
_: These features offer a new high in effi-
: ciency...assure continuous dependable

performance.

For small size un;i light weight . . .
wide range of loads ..

over a
. choose “‘the rectifier
with the Center Contact’...for when you
specify Federal Selenium Rectifier Stacks, you
specify long-life and trouble-free operation.

See Federal first for Selenium Rectifiers . . . first

im the field and standard for industry.

and Radio Corporation

@ Newark I, N. .




EH EXTRA FLEXIBLE FIBERGLAS SLEEVING

2 WAy ZE7ZR

PRODUCTS

FEW electrical insulations can double in brass as heat
insulations. Yet so effectively heat resistant is BH Extra
Flexible Fiberglas Sleeving that actual service records
show it refuses to burn even in direct contact with heat
units. The reason—both yarns and impregnation are
non-inflammable!

A special gum base and dye applied by an exclusive BH
process is responsible for many more features. It perma-
nently prevents fraying, stiffening and abrasive wear.
The sleeving is unusually flexible and takes the roughest
handling without fraying. It does not harden and crack
with age—lasts indefinitely without deterioration. It is
also non-crystallizing at low temperatures.

Fiberglas is non-absorbent and unaffected by moisture,
oil or grease—qualities ideally suited to appliance manu-
facture for instance. And it has high dielectric and tensile
strength.

“Punishment” tests prove that BH Extra Flexible
Fiberglas Sleeving is the most logical insulation for a host
of tough jobs. Why not see for yourself? It’s available in
all standard colors and all sizes from No. 20 to 34", in-
clusive. Write for samples today and compare!

BH SPECIAL TREATED FIBERGLAS SLEEVING
UNAFFECTED BY HEAT UP TO 1200°F!

This is a high quality sleeving that will not fray when cut
and withstands heat up to 1200°F. Yet no saturant is used
in the exclusive BH process! Flexible as string, too. Made
in natural color only—all standard sizes. Try it!

Dept. E, Conshohocken, Penna.
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DIAMOND G CONTROLLED TENSION SPRINGS

The useful life of a spring is the tension built into it. Tension that is
exact for each requirement the spring is designed to fill . . . tension
that will provide precise control in actual operation . . . controlled
tension for better performance.

Every spring produced by Diamond G has Controlled Tension
built right in it. Scientific design . . . exacting fabrication . . . pre-
cision heat treating and tempering assure Diamond G Springs of
meeting the most rigid engineering specifications and tests.

The complete facilities of Diamond G for providing all types of coil
and torsion springs offer you a ready source of supply and assure
quick deliveries on all quantities.. You name your need . . . we'll
provide the spring.

e/ MANUFACTURERS OF

DIAMOND << PRODUCTS

(C‘\\ GEORGE K.GARRETT CO., INC.
\ 1114 MORRIS BLDGC., 1421 CHESTNUT ST., PHILADELPHIA 2. PA.

LOCK WASHERS « + FLAT WASHERS + s STAMPINGS =« e« SPRINGS « » HOSE CLAMPS « » SNAP AND RETAINER RINGS

.
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DISTRICT ENGINEERING OFFICES: ATLANTA

MONTREAL

640 PAGES of RELAY
CIRCUIT DESIGN AND
APPLICATION DATA

The Handbook That Answers Your Questions About Relay and
Timer Construction, Selection and Use

Now available in a limited first edition,
RELAY ENGINEERING, a new 640-page
Handbook by Struthers-Dunn engineers
brings you the full benefit of over a quar-
ter of a century of specialized experience
in designing, adapting and applying

relays and timers to modern electric-

CONTAINS 81 TABLES — 863 DIAGRAMS —
181 LINE AND 89 PHOTOGRAPHIC ILLUSTRATIONS

... An invaluable guide to selection, use, in-
spectionand servicing of countless available
relay and timer types. A wealth of supple-
mentary data covers various phases of relay
design, construction and operation. Attrac-
tively printed, bound in limp leatherette

electronic circuit requirements. . with your name stamped in gold.
4 Price $3.00

STRUTHERS-DUNN, INC. * 1321 ARCH STREET
PHILADELPHIA 7, PA,

STRUTHERS-DUNN

5,327 RELAY TYPES

+ CLEVELAND « DALLAS - DENVER « DETROIT « HARTFORD « INDIANAPOLIS =«

«+ NEW YORK .

BALTIMORE

PITTSBURGH . ST. LOUIS « SAN FRANCISCO -

BOSTON BUFFALO . CHICAGO .

SEATTLE .

February 1946 — ELECTRONICS
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MILLIAMPERES

PIRECT CURRENT

Marion Glass-to-Metal Truly Hermetically Sealed Electrical Indicating In-
struments are 100% guaranteed for six months. After this period we will
replace any 2Y," or 3Y;" type, ranging from 200 microamperes upward, for a
flat tee of §1.50, regardless of whether the instrument has been overloaded
burned out, or in any way mistreated, provided the seal has not been broken

We will replace, for a flat fee of $2.50, any 213" or 3Y,” instrument, with
sensitivity greater than 200 microamperes, under similar circumstances

An imporrant blanket gquarantee...

For the user of electrical indicating instruments, this guarantee is highly
significant. It precludes the need for him to maintain his own repair depart-
ment, and it minimizes the correspondence and red tape that formerly enmeshed
most replacement transactions. Moreover, he is assured of receiving his re-
placement within a reasonably short period at a saving of considerable time

. " and money. It is our faith in the quality and performance of Marion “hermetics”

that prompts us to make this guarantee which is offered to customers in all
parts of the world. You can buy and use them with confidence

N ELECTRI \CAL

MANCHESTER

uvsn\“

£xPORT nlv|5‘°"

A
u. S
ew YORK 13 A
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1—FULL COVERAGE
2-VARIABLE CRYSTAL SELETTIVITY

3—VARIABLE I.F. SELECTIVITY
4—FULL BAND SPREAD

5—IMPROVED NOISE LIMITER 6—ADJUSTABLE S METER

T B e, T
R 4

operator. Your new
well as the 10 meter

% &

THE HAMMARLEND MFG. CO., INC., 460 W. 347™ ST, NEW YORK 1, K.1-. '
ESTABLISHED 1910 Mmuricrgn:'ns ar PREC SIGN COMMUNICATIONS EQUIPMENT

1

¥
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GEARS MADE WITH
The Ctth, Fovcirione

Every modern facility is available here for the quantity production
of better small gears. Practically every precision testing device known
. . unique methods . . finest machinery . . a skilled, long experienced
staff of gear specialists . . all these essentials and more are brought
to bear upon YOUR Small Gear problem when you entrust it to our
care. G.S. Gears are indeed “made with fine watch precision” .. cus-
tom built to a degree of quality and wniformity, we believe unap-
proached so far in the manufacture of fractional horsepower gears.

ELECTRONICS — February 1946 i 13
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ASBESTOS WIRES AND CABLES

BARE AND TINNED COPPER WIRE

Solid and Stranded, Copper Covered
Steel Wire, Trolley Wires, Segments and
shapes.

BUILDING WIRES
Rubber, Braid and Lead, and Synthetics,
all types.

CONTROL CABLES

Rubber, Braid, Lead, Steel, Armored and
Non-metallic Railway Signal Cable, Fire
Alarm Cable, Switchboard Cable.

CORD SETS
FIXTURE WIRE

FLEXIBLE CORDS
All Types.

HEAVY DUTY PORTABLE POWER &
CONTROL CABLES

Welding Cables, Mining Machine
Cables, Dredge Cable.

WHICH OF THESE PRODUCTS DO YOU USE?

= —

S

MAGNET WIRE

Round, Square and Rectangular,
Enameled, Paper, Cotton, Silk, Glass,
Asbestos Covered, and Combinations.

NON-METALLIC SHEATHED (ROMEX)

PAPER POWER CABLES
Belted or Shielded, Gas Filled Cables,
Oil Filled Cables.

RADIO WIRES AND MICROPHONE &
HIGH FREQUENCY CABLES

RUBBER POWER CABLES
Braid, Lead, Steel Armored, and Non.
metallic.

SERVICE ENTRANCE, SERVICE DROP CABLE

TELEPHONE WIRES AND CABLES
Rubber Insulated, Paper Insulated.

VARNISHED CAMBRIC WIRES AND CABLES
WEATHERPROOF WIRE

Slow Burning.

X-RAY CABLE

and . . . Electrical Wires & Cables to your specifications

See your phone book for complete address of our sales office in the cities listed below.

GENERAL CABLE

C O R P O R AT 1 O

Py

o8

Seattle, Washington, D. C.

Q

' [/

o

Headquarters at 420 Lexington Ave.,, New York 17, N.Y. General Cable
Corporation Sales Offices are located at: Atlanta, Boston, Buffalo, Chicago,
Cincinnati, Cleveland, Dallas, Detroit, Houston, Kansas City, Los Angeles,
New York, Philadelphia, Pittsburgh, Rome, N. Y., St. Louis, San Francisco,
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A Joint Development
of ERIE

RESISTOR CORP.

and CINCH

MANUFACTURING
CORP.

CINCH-ERIE
Plexicon Tube Socket

Provides shortest possible electrical path to ground.

Saves space—permits moving other components
closer to tube socket.

Reduces set assembly costs.
The above two schematic diagrams show the

2 W N

Capacitive coupling effect between by-passed tube ?3;;‘:5%2;‘{: principles of Cinch-Erie Plexicon
pin and adjacent pins is reduced by shielding effect In the plan view, the socket is shown with con-
of outer electrode of condenser. densers for by-passing three tube pins. The silvered-

ceramic condensers are shown in green.
5 Plexicon sockets are installed exactly the same y Note indthe sciidfhvtievi; that S&andard tube prong
. . .. [+ a , an t m y
as standard Cinch Lock-in, Octal and Miniature e s T e pin.a ¢ condenset compielely
type sockets. Mounting dimensions of the Lock-in type are:
1.312" between center line of mounting holes;

6 Top of Cinch-Erie Plexicon Lock-in type socket chassis hole 1.125" diameter.

matches tube base.

2.
¥ .

Electronces Deucaton

and ERIE RESISTOR CORP.

ERIE, PENNSYLVANIA
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1921 — Available in 3
std. ratings from 15
CFM (D 17 $P, 6500
RPM, to 30 CFM @
36” 3P 12500 RPM.
1/100) to 1/250 HP.
O.D, 2%”, Igth, 4”7,
wt, 7 oz. ® Available
for: 6 to 60V DC, 115V
1-ph 400 cyc. AC, 115V
1-ph 50/60 cyc. AC by
oddition of 4”7 x 5”
power pack {trans.
former-rectifier) devel-
oped for use with this
unit,

2881~Available in 2 std.
ratings from 50 CFM @
.27 SP, 7000 RPM, to 60
CFM (@ 47 SP, 9000 RPM.
1/250 to 1/100 HP. O.D.
3%"”, lgth, 4%7, wt, 18
oz, » Available for: 12 to
120Y DC or 25/60 cyc.
AC,

Power
¢ Axial

Weight and
ve Spuce,Welg_  and

i:put with Dyn_gmu Al

flow Blowers for...

ING
g coot
nic TUB

RO TLANE HEATING
(1.3 TR FuRNACE

WARM

gLECT
A

f
ther types ©
nd man .::rlng plowers-

.. a
;quPmen, req
E GENER,AL SPE el ahp
24/28-V D.C. e '. 1/100 to ‘/4 ““:'
115-V DC. ¢ ¢ 1/\00 to /2 W
115-VAC. . ¢ 1/500 to 1 hp-

00-cycle AC « » :
s prototype$ Availoble

B¥_N7_A‘AI‘ -

FOR THE MAN WITH
AN AIR MOVEMENT

4581 — Available in 14 std.
ratings from 50 CFM free air,
1650 RPM, to 225 CFM @
3.0” SP, 12500 RPM. Y HP.
0.D. 5%, Igth, 677, wt. 4
lbs. 2 0z, {1/12 HP.} ® Avail-
able for: 12 to 230V DC, or
25/60 cye. AC, 115 10 208Y.
1 or 3-ph, 400 cyc.

5861 — Available in 10 std. rat-
ings from 90 CFM (@ .07” SP,
1600 RPM, to 600 CFM (@ 3.0” SP,
10700 RPM. Y4 HP. O.D. 7-1/16",
Igth. 6Y4” to 8”, wt. 5 Ibs. 4 oz.
o Available for: 12 to 230V DC,
or 25/60 cyc. AC, 115 to 208Y.
1 or 3-ph, 400 cyc. AC.

121 — Delivers from 750 CFM @ .27 Ssp,
1740 RPM, to 4200 CFM (@ 7.0” SP, 7300
RPM. O.D. 147", Igth. 7 to 18", e Avail-
able for: Belt-drive on either inlet or outlet
end. Built-in motor drive for 115 or 230V,
1-ph, 50/60 cyc. AC (% to V2 HP.}. 220
or 440V 3-ph, 50/60 cyc, AC (Vs to 1
HP.}. 208V 3-ph 400 cyc, {3 HP.-525Q
RPM} (7% HP.7300 RPM).

ADAPTATION IS OUR BUSINESS

CUFICATIONS

The science of air movement has made tremendous progress; today you
can save 2/3 the space, 1/2 the weight, and greatly reduce the power
input required by old-fashioned centrifugal blowers with Dynamic Air
Axial Flow models. Dependable and economical to operate, they are
the products of over 12 years' experience in the Axial Flow field.

Available for delivering a wide range of CFM volumes against static
pressures as high as 10” W.G. or more, they can be adapted quickly and
easily to your equipment. And our engineers are ready to help you solve
your problem. With your requirements at hand, application of the right
model to your equipment can be planned quickly and easily. It will pay
you to look into the advantdges of direct air flow, and Flow Blowers as
built by Dynamic. Write us about your requirements today.

CAIZINMECCDIAZ

LOS ANGELES, U. S§S. A.

20
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HE answer to that is easy! They’re like a

tin can because they also form permanent
hermetic seals when soldered in place. By
means of the famous Corning metallizing proc-
cess, metal is attached to glass so firmly it
can’t be removed without taking glass with it.
This means that there is no possibility of leak-
age and assembly parts and operations are cut
in half.

These bushings have high voltage rating, high
volume and surface resistivity and high die-
lectric strength. They’re strong, too, and being
glass, resist chemical action and weathering.
And the Pyrex Brand low-expansion glass
makes them able to withstand great thermal

shock. As you can see they come in both tu-
bular and skirted form. Many standard items
are available for immediate shipment. Or
special items can be quickly made in any
quantity desired.

If metallized glass can improve your product
through hermetic seals or faster assembly,
Corning can help you. Look at the Corning
Electronic products below. If something like
these is what you’ve been looking for, write,
wire or phone The Electronic Sales Department,
E-2, Technical Products Division, Corning
Glass Works, Corning, New York. There’ll be
a Corning engineer working on your problem
as soon as he can get there.

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

DA

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

=
2 U

Metallized Tubes for
resistors, capacitors,
etc. 20 standard sizes
%" x 2" to1Y4" x 10”.
Mass-produced for
immediate shipment.

Metallized Bushings.
Tubes in 10 standard
sizes, 5" x 54" to 1”7
x 4%%” in mass pro-
duction for immedi-
ate shipment.

i

Eyelet Terminals — Coil Forms—Grooved
Single or multiple for ordinary fre-
eyelets permit design quencies—metallized
flexibility. Standard for high frequencies.
items readily avail- In various designs
able in quantity. and mountings.

\_J
VYCOR Brand cylin-
ders —very Jlow loss
characteristics.
Stands thermal
shock up to 900°C.
Can be metallized.

“VYCOR”, “CORNING” and “PYREX” are registered trade-marks and indicate maufacture by Corning Glass Works, Corning, N. Y.
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ERIE CERAMICON BY-PASS CONDENSERS

Now for the first time it is possible to increase
the efficiency of high frequency circuits by provid-
ing the shortest possible electrical path to ground
when by-passing tube pins. This is accomplished in
the new Plexicon Tube Socket, with silvered ceramic
condensers built into the socket, immediately around
the tube prongs.

The joint development of the leading manu-
facturers in their respective fields, Erie Resistor
Corporation and Cinch Manufacturing Corporation,
this revolutionary socket eliminates all leads which
are necessary with conventional by-pass condensers.
Not only does this design save space, but it also per-
mits the moving of other components closer to the
tube socket.

& Patent Applied for

CINCH LOCK-IN, OCTAL and
MINIATURE TYPE TUBE SOCKETS

The Plexicon Tube Socket will be available in
Lock-in, Octal and Miniature type sockets, with either
center or periphery ground connection. The design
is such that any desired combination of tube pins
can be by-passed. The maximum capacity of the
condenser is 1,000 MMF. The plan view and mount-
ing dimensions of Cinch-Erie Plexicon Tube Sockets
are identical with those of standard Cinch sockets.

Samples of the Plexicon Tube Socket will be
available shortly in the Lock-in type. Octal and Min-
iature types will be available later. Contact your near-
est Erie Resistor or Cinch representative for further
information and samples of this outstanding contri-

bution to VHF and UHF design.

A Docnt sdventisement of

CINCH MANUFACTURING CORP.

CHICAGO, ILLINOIS
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in any equipment when the fré
source is a BLILEY CRYSTAL <

Anyone familiar with radio fre-
quency applications knows that

the name Bliley on a crystal means |

original engineering for a specific
job. True—Bliley builds crystals
by the million—but Bliley crafts-
manship wasnever gained through
mass production.

Fifteen years of interpreting the
needs of communications engi-
neers, personalized attention to
their individual problems, has
provided the engineering back-
ground and experience that has

CRYSTAL |}
TEMPERATURE sTM‘“lfI i

o
v KT 58
vours TN

nf
MADE 87 it
BLILEY ELECTRIC COMPANY. !

made possible consistent quality
production.

In the current line of Bliley
Crystals all that proved good in
wartime models has been retained,
with important refinements for
peacetime applications. New
types have been added —more are
on the way.

Make it a habit to consult Bliley
engineers on all of your frequency
control problems. You will benefit
from this mark of quality in your
equipment.

CRYSTALS

BLILEY

ELECTRONICS — February 1946

ELECTRIC COMPANY .

UNION STATION

Blitey

CRYSTAL

TEMPERATURE STABILIZER

rore ECICKT 1cy». EFH
vous IICIY I

AMPS.

MADE BY .
SULEY eLecrric” CompANy, ERIE, PA.
U.SA

TYPE TC91—This new Temperature Stabl-
lizer is just one of many products described
in a new Bliley bulletin. Write for your copy.

Ask for bulletin E-27

BUILDING, ERIE, PENNSYLVANIA
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this team co

X
Bell Laberatoriesand Western Electric teamed
up to supply more than 56,000 radars of 64
types—=opproximately 50% of the nation's
radar pro%ﬁan on a dollor volume basis.

There are three reasosi
Laboratories and Wesfé
war jobs fast and well.

(1) It had the men —an integrated organization of
scientists, engineers and shop workers, long trained to
work together in designing and producing complex elec-
tronic equipment.

(2) It had unequalled physical facilities.

(3) Perhaps most imﬁortant of all, it had a long-
established and thoroughly tested method of attack on
new problems.

What is this method of attack?

In simple terms, it is this. Observe some phenomenon

for which no explanation is known — wonder about its

relationship to known phenomena—measure everything
ou can—fit the data together—and find in the answer
ow to make new and better equipment.

In the realm of pure research, Bell Laboratories have
carried on continuing studies in all branches of science,
with particular emphasis on physics, chemistry and math-
ematics. Often they have set out to gain new knowledge

; hy the team of Bell Telephone
rn Electric was able to hamﬁe big

22

Bell Laboratories designed and Western
Electric produced more than 1600 electronic
gun directors and gun data computers which
greatly increased the accuracy of anti-aircraft
and coast defense guns.

More than 1,000,000 airborne radio receivers
“ond transmitters were furnished by Western
Electricto help coordinate attack and defense
in the air, . =

February 1946 — ELECTRONICS



Bell laboratories designed and Wesjern
Electric furnished more than 139,000 muylti-
channel FM receivers and 74,000 multi-
channel FM transmitters for use by the
Armored Forces and Artillery.

Bell Laboratories and Western Electric fur- \\\
nished revolutionary carrier telephane tarmi-
nal equipment in great quantities=—all
"“packaged” for quick installation in the fiefd.

-

war jobs like these

with no immediate prospect of an application in the
communications ﬁeld? Time after time, their_discoveries
have eventually brought about fundamental scientific
advances.

Applying new discoveries

As new discoveries have reached the stage of application,
Western Electric manufacturing engineers have always
worked closely with Bell Laboratories men to assure a
final design suited to quantity production of highest
quality equipment.

During the war, the capabilities of this unique research-
production team expanded rapidly. New techniques were
explored—new methods were devéloped—new ideas were
born, rich with possibilities for the future.

Bell Laborataries and Western Electric played
outstanding roles in the design and pro-

What this means to YOU duction of magnetrons ond other essential
. . vacvum tubes for use in rador and com-
Today Bell Laboratories and Western Electric are once dionicotions

more applying their facilities and their philosophy to
the deveropment and production of electronic and ¢om-
munications equipment for a world at peace. Depend
on this team ?or continued leadership in AM, F Mp and
Television broadcasting equipment.

BELL TELEPHONE LABORATORIES

World’s largest organization devoted exclusively to research
and development in all phases of electrical conimunication.

estern Eleclric

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

ELECTRONICS — February 1946
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Back in 1941 our engineers had completed lighting conditions . . . time-proven, it is
the design of a new street-lighting control now offered as our

which unfailingly insures adequate illumin-
ation regardless of changes and fluctuations SUNSW"CH

LIGHT CONTROL

in weather and the twilight hour. A practical and rugged unit with 100 per.

cent safety factor . . . its sturdy components
Wartime obligations prevented production, assure a neglighle maintenance cost.
but for four years the engineers’ prototypes Tooling up for large scale production is
have been tested under actual street- now completed. Write for Bulletin No. 8239.

The SUNSWITCH can also be used to control illumination
of public buildings, outdoor advertising, airport beacons,
radio mast running lights, and ships' running lights.

]

AR 1P I E Y

13 NEW LITCHFIELD STREET TORRINGTON, CONNECTICUT
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Hgh Saregy factor
108151500
MEANETTEH OIL AND ACID RESISTANCE -

® Want an effective means of combating high heat, dust, moisture
and overloads—hazards that cause the greatest losses to users of

electrical equipment? Fiberglas* Electrical Insulation Materials
enable the designer and manufacturer of electrical equipment to
| { provide protection against thedamaging effects of oil and most acids.

\ And another big plus value of Fiberglas Insulation is its mer-

chandising feature and sales influence. It is winning widespread
buyer preference because it improves quality, performance and
wuse economies.
The high safety factors inherent in Fiberglas Insulations
help solve most electrical insulation problems. Fiberglas, fine
fibers of glass twisted into yarns and woven into textiles,
provides a strong, thin, flexible base for insulating im-
-~ pregnants. Fiberglas FElectrical Insulation Materials
B are sold nationally by leading distributors and are
available in the form of laminates, mica combina-
tions, insulated wire—treated or untreated tying
cords, sleevings, tapes, braids, cloths and mats.
Ask your Fiberglas Distributor for the
complete story on the use economies of
Fiberglas—and add the “‘extra” pro-
tection of Fiberglas High Safety Factor
Insulationtoyourelectrical equipment.

For performance and appli-
cation data, write for the
new Fiberglas Electrical
Insulation Materials cat-
alog, Qwens-Corning Fiber-
glas Corporation, 1860 Nich-
olas Building, Toledo1, Ohbio.
In Canada, Fiberglas Can-
ada Ltd., Oshawa, Ont,

E&ECTR’ICAL INSULATION

FIBERGLAS "

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

Other Fiberglos Products: Thermal and Acoustical Insulations ° Dust-Stop* Air Filters °* Yorns, Cloths, Mots ond Basic Fibers
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HERE 3 CAPACITORS

po TWICE THE WORK or 25

MANUFACTURER of induction heaters re-

placed 25 mica capacitors in his resonant (tank)
circuit with three General Electric HFP parallel-
plate, water-cooled capacitors. He saved nearly half
the cost and space, and more than doubled the kva.
Result: a more compact, more powerful, and more
efficient heater.

Class HFP capacitors, with their two sets of heavy,
sheet-aluminum plates, are specifically designed for
use in resonant circuits of high-frequency oscillators,
such as those employed in electronic heaters. Out-
standing features of Class HFP capacitors are
compact construction, and ability to operate at
high voltages and to carry heavy continuous cur-
rents at frequencies from 50 kilocycles up into the
megacycles. The special dielectric is a new, stable,
synthetic liquid which combines the desirable
characteristics of low loss, high dielectric constant,
and high dielectric strength.

A coil of copper tubing, for water-cooling the
capacitor, is installed inside the case in direct con-‘F\;' :
tact with the grounded pair of capacitor plates. _‘5%'
Couplings are provided for connection to 3g-in. 3"?/
copper tubing. The cooling feature permits a com-
pact assembly and high current rating per unit
volume.

The cases are of nonmagnetic metal, hermetically

O ———p

sealed, and flexible enough to take care of thermal Maximum Approximate
. . . . . . Maximum Permissible Dimensions
expansion of the liquid dielectric. Capacitance Permissible Microfarad Rms Working in Inches
tolerance is from plus 5 per cent to minus 5 per cent Rms Working |  Rating Current in Amp
. . : Voliage at 540 Kilocycles A ¢
of the rated capacitance at 25 C; Q factor is above
2?00 for full load operation at frequer.lc1es from 50 2000 g-ggz ;;2 167/32| 21/2
kilocycles to one megacycle. Internal inductance is 0.034 230
low, which gives resonant frequencies from 3 to 9 3000 0.0165 168 167/32 21/2
megacycles, depending upon the capacitance rating. 6000 0.0075 153 187/16} 47/16
Write for Bulletin GEA-4365. Apparatus Dept., | (oo o0 on 87/16 | 47/16
General Electric Company, Schenectady 5, N. Y. 0.0029 88
9000 0.005 153 187/16 | 47/16
0.0056 171
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LIGHT-WEIGHT TRANSFORMERS
whps

When size and weight are important
and weather resistance isn’t, G-E core-
and-coil transformers solve a lot of
electronic-design problems.  Uniform
coils, automatically wound over the finest-grade core
laminations, are of the same high quality and give the
same reliable performance as G-E cased transformers.

Standard core and coil units include 60 types and
ratings of plate transformers, 106 filament transformers,
34 plate-and-filament transformers, and 61 reactors.
Ratings up to 50 kva (physical size) are wound on
standard laminated cores; larger units can be built from
special parts. Write for Bulletin GEA-4280.

5M%NI.Y IN 5/;&;

Inside these G-Esmall panel instruments
are packed accuracy and reliability
usually associated with larger G-E instru-
ments. They have space-saving internal-
pivot construction. They respond quickly. Accurate read-
ings are easily made. The instrument weighs a mere 3
ounces and is just 1¥2 inches wide and less than 1 inch
deep. Either watertight or conventional construction is
available for direct-current, audio-frequency and radio
frequency applications. Write for Bulletin GEA-4380.

BRACKETS

folt] e overe

A distinct advance in bracket
design simplifies the mounting of
rectangular-cased G-E capaci-
tors. A U-bend replaces the conventional L-shape and
provides a spring-washer effect for secure capacitor
mounting. At the same time, it reduces strain on both
capacitor and chassis, and compensates for tolerances in
capacitor case heights.
For either base or inverted mounting, U-bend brackets
s are available for most G-E rectangular-case a-¢ and d-¢
capacitors. Write for Bulletin GEA-4357.

I CAPACITOR

ELECTRONICS — February 1946

Tﬁnely H};Blighm
on G-E Components |

General Electric Company

Apparatys

Dept., Sec. 42.19

Sthenedady 5,N. Y.

Capacitors e Sensitive control and time-delay
relays ® Limit switches ® Motors, dynamotors,
* amplidynes ® Motor-generator sets ® Alnico
| magnets ®*Small panel instruments ® Formex*
| magnet wire®Radio transformers eSwitchettes
’_ *Selsyns ® Chokes ® also tubes, crystals, plastics
' products, insulation materials, and many others

Please sengd me the bulletins checked:

GEA-4365
GEA-4380

GEA-4280
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CAPACITORS

DUMONT CONDENSER ENDS ARE SEALED WITH

H BAKELITE RESINOID TO WITHSTAND 100°C.
CONTINUOUS OPERATION . . .
UP TO 100° HUMIDITY

l T“HEPH F P6 . . . Sealed Under Vacuum. NO AIR

VOIDS to Cause ENTRY of MOISTURE

SIZES START at 3" OD x ¥ LONG AT 600 VOLTS
SMALL SPAEE Compact . . . Solves Space Problems

NO HIGH TEMPERATURES or HIGH PRESSURE
L”Nu I ]FE Used in the Manufacture of These Con-
J densers . . . Thus Assuring Long Life and

High Surge Rating to these units

W Prices and

SSADUMONT

application

ELECTRIC CO.

MFR'S OF
CAPACITORS FOR EVERY REQUIREMENT

34 HUBERT STREET NEW YORK., N. Y.

February 1946 — ELECTRONICS



fibaglas

... that provide all the advantages of Fiberglas, in fullest measure!

CLOTH

It is the varnish and its proper application that endows Fiberglas insulation

with that extra insulating protection.

TUBINGS

To insure this added increment of protection, Irvington uses only carefully
compounded insulating varnishes, scientifically applied to a Fiberglas base.
In fact Irvington Fiberglas reflects the same exacting research and supervised

SLEEVINGS

production that has kept Lrvington the leader in electrical insulation.

The varnished Fiberglas insulations you require in types, sizes and specifi-

cations, are all available at IRVINGTON. For samples, or full particulars,

write Dept. 106, Irvington Varnish & Insulator Co., Irvington 11, New Jersey.

TAPE

PUNCHINGS

WIRE
MARKERS

SLOT

IRVINGTON varniss 2 INSULATOR COMPANY

fRVINGTON 11, NI RSEY
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Only the FLICKER of a match—yet more than




enough light for television pick-up

" REVOLUTIONARY, NEW
" RCA €475 £/ CAMERA

Picks up scenes in moonlight, in candle-

‘/ 100 times more sensitive than conven-
tional television cameras. Provides

greater depth of perception and clearer Iight’ und in any kind °f we(ﬂ'her

views under shifting light conditions.

V Wide sensitivity range provides unvary- HIS television camera, utilizing RCA’s amazing new electron
ing transmission despite wide fluctua- tube —the image orthicon—opens up a wealth of new pro-
tions of light and shadow (from the gram opportunities.

sunny to the shady end of a tennis court,

fon iy Now, for the first time, round-the-clock television news cov-

erage is possible—spot news and special events. It is now prac-
VL' . - - tical to televise football games, baseball games, ice hockey,
lgcl:lwesleg( 5 Po,l{:; ﬁ’ easly to use, boxing and other sports events, in any kind of weather, day or
ul . n . . . .

quickly set up ephoto lenses are night. Remote indoor pick-up such as in theatres, concert halls,

easily applied. .
schools, churches, and courtrooms are other of its almost
V1 B . ) limitless application possibilities. Using infrared rays, it is
mproved stability which protects im- even possible to pick up events in total darkness.

ages from interference due to sudden L. .
bursts of light (such as exploding flash Equally significant are the lowered program production costs

bulbs). this camera makes possible. Many expensive-to-solve illumina-
tion problems are eliminated.

With such an increased source of programs, specially pre-
pared studio programs can be greatly reduced. The way is now
clear for practical television program production in small
towns and cities.

It is truly the “Aladdin’s lamp of television.” Radio Corpora-
tion of America, Broadcast Equipment Section, Camden, N. J.

»»»»

The new RCA image-orthicon tube — the ‘“‘eye’” of the camera.
A light image from the subject (arrow at extreme left) is
picked up by the camera lens and focused on the light-
sensitive face of the tube, releasing electrons from each of
thousands of tiny cells in proportion to the intensity of the
light striking it. These electrons are directed on parallel
courses from the back of the tube face to the target, from
which each striking electron liberates several more, leaving
a pattern of proportionate positive charges on the front of
the target. When the back of the target is scanned by the
beam from the electron gun in the base of the tube, enough
electrons are deposited at each point to neutralize the posi-
tive charges, the rest of the beam returning, as indicated, to
a series of “‘electron multiplier” stages or dynodes surround-
ing the electron gun, which multiply the signal many times.
The output of the tube is further amplified in the camera pre-
amplifiers and then carried to the television mixing circuits.

TELEV/ISION BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DIVISION, CAMDEN, N. J.
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"
Sales offices *
Listen #

Federal 134 Traas-
mitzirg Tube, 200
KW os:illator and
amplifizr; leng:t,
34247,
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HiGH DIELECTRIC
STRENGTH
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\
MANY MORE PROPERTIES—COMBINED

HE BREAKER ARM is an important small
part in any automotive ignition system.
Synthane for this application is a good exam-
ple of using plastics where plastics belong.
Synthane qualifies here because of its high
resistance to impact fatigue, excellent wearing
qualities, and insulating characteristics.
For these reasons, or possibly others,

SYNTHANE CORPFPORATION

Synthane may be just what you need in your
produet. [t’s easy to find out,and almost always
better to find out before you design.

Perhaps we can help you fit plastics into
your job, and furnish you the necessary mate-
rials or the complete part ready to install.
In any event, don’t hesitate to call on us.
And write for the complete Synthane catalog.

OAKS « PENNSYLVANIA

[SYNTHANE]
S|

SYNTHANE TECHNICAL PLASTICS « DESIGN « MATERIALS o FABRICATION o SHEETS « RODS « TUBES » FABRICATED PARTS » MOLDED-LAMINATED » MOLDED-MACERATED



-t - e ., - ~ .

RRIDGE THIS GAP QUICKLY

How TO

ERE, on the “banks” of ’45 are a handful of the
H thousands of products stranded by the flood
waters of the war in "41. All of them were applications
making use of our type of plastics -Synthane. You are
probably taking up where you left off or going into

new lines of manufacture.

If you are a little rusty on the pre-war part Synthane
might have played in your product, or need assistance
in designing for the use of Synthane in new or improved
products, send for our complete catalog, or ask for

our help now.

SYNTHANE CORPORATION, OAKS, PENNA,

fh'fl"
oA,

Gentlemen: gy

.
\ 4
Please send me without obligation the complete catalog of @
N
Synthane technical plastics. SYNTHANE
N

7

~y
NAME. $ " %
COMPANY Representatives in All Principal Cities <
ADDRESS _ ) PLAN YOUR PRESENT AND FUTURE WITH SYNTHANE TECHNICAL PLASTICS - SHEETS

RODS « TUBES - FABRICATED PARTS « MOLDED-LAMINATED - MOLDED-MACERATED
city ZONE STATE



hallicrafters « 2= S-40

New beauty and per-
fect ventilation in the
perforated steel top

- bandspread with in-
ertia flywheel tuning.

Tuning range from
540 ke to 42 Mc con-
tinvous in four bands

 Self-contained, shock

magnet dynamic
. speaker ]

All controls logically
grovped for easiest
} operation, Normal
position for broad-
cost reception
marked in red, mak- '
ing possible general Automatic noise 3-positian fone Standby receive Phone jack ]

Separate electrical

mounted, permanent

T“:N

use by whole family. limiter control switch

COPYRIGHT 1945 THE HALLICRAFTERS CO.

{APPROXIMATELY)

)50

New design, new vutility in a great $
new communications receiver. . .

Here is Hallicrafters new Model $-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 S-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 $S-40 is an ideal receiver for all high frequency
applications.

hallicrafters ranio

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

Sole Hallicrafters Representatives in Canada: Roger: Mojestic Limited, Toronto - Monireal
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Nor-] ay designed self-locking gas tank caps that met every
market requirement. But they ran into troublesome, expensive assem-
bly and decided to question the fastenings. .. special studs in the plastic
cap, machine screws in the metal cap. The problem was up to a P-K
Assembly Engineer.

Result — with P-K Screws they eliminate the special studs, add
strength, save breakage of plastic caps, permit disassembly and elimi-
nate blind tapping.

It’s plain common sense to take a sharp look at fastenings in your
product, whether it’s in plan stage or production . .. common sense to
start making the P-K savings you've been missing — often from 30% to
50% — by needless tapping, bolting, riveting, inserts in plastic.

A P-K Assembly Engineer will call at your request, or you can mail
in assembly details for recommendations. Parker-Kalon Corporation,

208 Varick Street, New York 14, N. Y.

2 O @
A

PARKER-KALON
FOR EVERY METAL

34

In both metal and plastic caps,
three P-K Type “Z” Self-tapping
Screws fasten the inside locking
parts to the cap body, and another
Type “Z” Screw secures the out-
side dust cap for the lock,

HOW TO USE” Booklet - FREE.
Get acquainted with the many
types of P-K Seli- ’
tapping Screws
and other Fasten-
ing Devices-
learn how they
cut assembly
costs, improve
products. Ask
for Booklet
No. 480.

SEE THE P.K EXHIBIT AT
NATIONAL METAL EXPOSITION
CLEVELAND — — FEBRUARY 4-8

SELF-TAPPING SCREWS

AND PLASTIC ASSEMBLY
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sizes, from fractional hp up, there
are svitably rated G-E THYRATRONS
for control uppllcuhons

T g

e
e L

Small,medium, or large, the electric
motor whose control panel you may
be designing, will take its orders
from a G-E thyratron tube rated for
precisely that size equipment.

Three of the more popular types in
G.E.’s large thyratron group are
shown above. Whatever your control
tube need, General Electric can meet
this need from its wide range of

||||“

\. M\ w w w NW"

‘ A /l//f//////M//&M
UMY &

" Type FG-95
$16

Type FG-17
$6

tested types developed through years
of serving industry’s electronic re-
quirements.

G-E thyratrons in all sizes are
available to the designer of apparatus
not only for regulating motor speeds,
but for controlling welders, lighting
circuits, and other equipment where
the fast, infallible action of electronic
tubes is desired.

et

7 Type FG-172
$35

To help solve your problem of se-
lection in this field, G-E tube engi-
neers gladly will bring to bear a
rich background of practical expe-
rience. Contact your nearest G-E
office, or write:

Electronics Department
General Electric Company
Schenectady 5, N. Y.

RATING FG-17 FG-95 FG-172
Cathode voltage 25v Sv Sv
T U B E Cathode current ~ Samp 4.5 amp 10 amp
Anode peak voltage, inverse 5,000 v 1,000 v 2,000 v
RATI N G s Anode peak current 2 amp 15 amp 40 amp
Anode avg current 0.5 amp 2.5 amp 6.4 amp
No. of electrodes - 3 4 4
Envelope design Glass Glass Metal

GENERAL

TRANSMITTING, RECEIVING, INDUSTRIAL, SPECIAL PURPOSE TUBES .

ELECTRONICS — February 1946
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VACUUM SWITCHES AND CAPACITORS
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Looms Large on the

CERAMIC Firmament

Your search for a “hard-as-diamond” versatile
material ends when you discover the myriad pos-
sibilities of Steatite.

Let us tell you more about STEATITE . . . a ma-
terial that may solve your production problems.

é Ceramic Trimmers

Division of GLOBE-UNION INC., Milwaukee Bulletin 695

Variable Resistors .
PRODUCERS OF Bulletin 697 Tubular C_erum:: Selector Switches
) Capacitors Bulletin 722

Bulletins 630 and 586

Cenamic High Voltage Capacitors
Bulletin 814
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LABORATORY INSTRUMENTS FOR SPEED AND ACCURACY

A New -hp- AF Oscillator

MODEL 2018
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3 Watts Output

Distortion Less Than 1% of 1%
Low Hum Level
New Dial With Ball-Bearing Drive

Accurate Expanded Frequency
Calibration

Improved Control of Output Level

In FM and other fields where high fidelity is important, this new
-hp- Model 201B Audio Frequency Oscillator will meet every
requirement for speed, ease of operation, accuracy and purity of
wave form. The product of 6 years of -hp- oscillator develop-
ment, this new oscillator has many brand new features, in addi-
ton to the revolutionary resistance-tuned circuit which has made
-bp- a byword in engincering circles.

The 201B has an accurate, convenient method of frequency
control. The 6” dial, with smooth ball-bearing action, may be
tuned by a directly controlled knob, or for still greater accuracy,
may be set by the vernier which has a ratio of 6 to 1 to the main
dial. The illuminated main dial is designed so that parallax is
climinated. It is calibrated over 300 degrees with approxi-
mately 95 calibration points and has an effective scale length of
about 47 inches. The frequency range is 20 ¢ps 1o 20 ke,

The amplifier delivers up 1o 3 wates of power into a 600 ohm
resistance load, with distortion held 1o 19%. Thus there is sufti-
cient power available for driving almost any kind of laboratory

HEWLETT-PACKARD COMPANY

e

or production equipment. Harmonic distortion may be kept to
less than 15 of 19, if the output of the amplifier is limited to
1 watt.

Another important feature of this oscillator is the provision
which is made for standardizing each frequency range against
a reliable standard, such as -hp’s- Model 100B Secondary Fre-
quency Standard. By standardizing the instrument regularly, fre-
quencies can be depended upon to be better than 19 accurate.

A new departure in oscillator design is the dual method for
controlling output level. A volume control which is ahead of
the amplitier controls the voltage at which the amplifier oper-
ates. An output attenuator is provided to attenuate the signal
delivered by the amplifier. Attenuation is approximately linear
from zero w 40 DB. Both hum level and output voltage are thus
attenuated together. As a result; hum level mayv be kept 60 DB
or more below the signal level, a special advantage in cases
where small test signals are used.

The impedance looking back into the out circuit is about 50
ohms; thus the voltage regulation for varying loads is extremely
good. For measurements where it is desirable to have impedance
looking back into the instrument of 600 ohms, as in transmission
measurements, the attenuator may be used to give about 6 DB
or more of attenuation, making the reflected impedance of the
instrument about 600 ohms.

Care has been taken o perfect every detail of this new oscil-
lator. Improved chassis layout and placement of component
parts minimizes thermal drift. The voltage on the oscillator is
maintained constant with an electronic voliage regulator. The
entire instrument is characterized by greater mechanical rigid-
ity; the tuning assembly is mounted on a sturdy cast aluminum
frame. The chassis itself is made of aluminum: the oscillator is
light in weight and easy to handle. Write today for latest data,
prices and delivery information on this versatile, accurate re-
sistance-tuned oscillator.

BOX 1158A: STATION A+ PALO ALTO, CALIFORNIA

Audio Frequency Oscillators
Noise and Distortion Analyzers

Square Wave Generators Frequency Standards
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Signal Generators

Wave Analyzers

Vacuum Tube Voltmeters
Frequency Meters

Attenuvators Electronic Tachometers
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. FM Phase-Modulation Tube

Revolutionary in design and performance

Achieves modulation by providing a ro-

tating ‘‘wheel” of elecirons, which is ad-

Type GL-2H21
PHASITRON

vanced or retarded in speed by magnetic

fields produced by audio-frequency currents.

DIRECT CRYSTAL FREQUENCY CONTROL

WITH ONLY ONE CRYSTAL. NO MOTORS
Ratings for Typical Operation

OR REACTANCE-TUBE TUNING.
6.3 v

300 ma
250 v

d-c
d-c
d-c

Heater voltage

Heater current

Voltage, solid anode

Voltage, perforated

anode 200 v d-c

Voltage, 1st focus
electrode

10 v d-c

Voltage, 2nd focus
electrode

25 v d-¢

Voltage, 3-phase
deflectors

Pioncered by Zenith —developed,  in FM transmitters made possible
designed, and built by General Elec- by the PHASITRON.

tric—the new PHASITRON tube Use of Type GL-2H21 produces a
offers sensational advantages to  straightforward FM transmitter de-
manufacturers and users of FM  sign, one which is easier to tune—

85v

Voltage, neutral
deflector

30v d-¢

Driving voltage, r-f 35 vrms

50 mw

. ) i Audio driving power
transmitters. also it means less maintenance for

Several tuned circuits, with their the transmitter operator, as well as
tubes and other components, are 2 simpler, more reliable PdeUCt in  for their new FM transmitter cir-

eliminated by Type GL.-2H21. the 88 to 106-megacycle band. cuits. Phone your nearest G-E office,
Greater frequency stability—less Fast service by G-E tube engineers or communicate direct with Elec-
distortion—a lower noise level— is available to manufacturers who  tronics Department, General Electric

these are important improvements  wish to consider the PHASITRON  Company, Schenectady 5, N. Y.

GENERAL @ ELECTRIC

161-E3-8880

TRANSMITTING, RECEIVING, INDUSTRIAL, SPECIAL PURPOSI TUBES . VACUUM SWITCHES AND CAPACITORS
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%%ﬂt‘é WMZ- - ENGINEERED TO A SPECIFIC NEED

This is a special-purpose electronic part. It is a plug-
receptacle assembly for use with rack-panel type of
mounting. Twenty-four silver-plated phospher-
bronze contacts are provided, each male and female
contact full floating between steatite plates. Heavy
guide pins and matching holes in the frame assure
perfect alignment.

We don’t know that your product has any need for
such a part as this. We do know, however, that this
part is most exactly suited to its special requirement
just as are hundreds upon hundreds of other parts
which have been created through Lapp engineering
and Lapp production facilities directed to the solu-
tion of 3pecific problems.

With a broad basic knowledge of ceramics—their
capabilities and their limitations—Lapp has been
able to simplify and to improve many types of elec-

ELECTRONICS — February 1946

tronic equipment through engineering and produc-
tion of sub-assemblies that make most efficient use of
porcelain or steatite and associated metal parts.

There may be a way you can improve performance,
cut costs and cut production time through use of
Lapp-designed and Lapp-built sub-assemblies. We’d
like to discuss your specific requirements with you.
Lapp Insulator Co., Inc., LeRoy, N. Y.
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ELECTRONS ||
INC. ’
NEWA:IE N. J.

SR A
B c. Cic IR

ELECTRONS, INC., 127 SUSSEX AVE., NEWARK 4, N. J.
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The ""CR" relay illustrated is a single
pole normally open double break
arrangement. Standard insulation is
molded bakelite. Contacts are silver,
although alloy contacts can be sup-
plied. Contact rating with '4” silver
is 15 amperes at 24 volts D. C. or
110 volts A, C. Non-inductive. The.
arrangement shown is 1 33/64" high;

13/32" wide and 125/32” long. Remarkably small for a power relay the ‘‘CR"” developed
Weight 3 ounces. by Allied will enable you to materially reduce the size
) and weight of your electronic controls.

Having large contacts and heavy gram pressure the ‘'CR"
performs switching operations which usually require con-
siderably larger relays. Highly adaptable the “CR'" has
two, three and four pole variations. Conveniently located
contact and coil terminals permit speedy and simple as-
sembly of the relay into your unit. For severe dust and dirt
conditions the “CR" can be hermetically sealed with the
handy plug-in base or with solder terminals.

The ""CR"” is but one of many types of relays produced by
Allied to the high quality standards demanded by your
mt. ;WM T product. Several modern, strategically located plants are

available to furnish your immediate requirements. A check
. «¢c"

e

with Allied engineers will help you in the selection of the
correct relay for your control, Write today.

ALLIED CONTROL COMPANY, INC.

GENERAL OFPFICES: 2 East End Ave. (ot 79th $St.) New York 27, N. Y.
Factorles: New York City (2 East End Ave.)—Plantsville, Conn. Chicago—~4321
N. Knox. Avenue, Chicago 41, llinols. In Callfornia: Allled Control Co. of
Callfornla, Inc., 1633 South Hope $t., Los Angeles 13, Callf.

Allied Relay Types

Power, Sensitive, Telephone, ‘}
Differential and others. ‘

- Also—Solenoids and Electro-

magnetic devices.
: "AC-1

i S
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What are
arbonyl Iron
Powders ?

BOVE you see the fundamental characteristics found
A only in G.A.F. Carbonyl Iron Powders. The text
below outlines kinds of powders, chemical and physical
analysis, including “Q” value, and suggested uses.

G.AF. Carbonyl Iron Powders are obtained by
thermal decomposition of iron penta-carbonyl. There are
five different grades in production, which are designated
as “L,” “C,” “E,” “TH,” and “SF” Powder.

G

The particles making up the powders “E.” “TH,” and
“SF” are spherical with a characteristic structure of in-
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 as de-
termined in a Scott Volumeter are given in the follow-
ing table for the five different grades:

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-

42

tromagnetic material over the entire communication fre-
quency spectrum,

Table 2 at right gives relative Q values (quality fac-
tors) and effective permeabilities for the different grades

February 1946 — ELECTRONICS




This diagram emphasizes the fact 2 Note shell structure of each particle
that Carbonyl Iron Powders consist —produced by varying content of

of spherical particles only. oxygen and carbon.

of carbonyl iron powder. The values given in the table values as expressed in percentage of the best core give
are derived from measurements on straight cylindrical an indication of the useful frequency ranges for the dif-
cores placed in simple solenoidal coils. Although the ferent powder grades.

data were not obtained at optimum conditions, the Q

“L” and “C” powders are also used as powder metal- strengths reach 150,000 psi.)
lurgical material because of their low sintering tempera- Further information can be obtained from the Special
tures, high tensile strengths, and other very desirable Products Sales Dept,, General Aniline and Film Corpo-
qualities. (Sintering begins below 500°C and tensile ration, 270 Park Ave, New York 17, N. Y.

o CARBONYL IRON POWDERS

9
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His key unlocked the door to progress

Ben Franklin found electricity in the sky by flying a key on
a kite. Long before the world ever heard of Ohm, Volta
and Faraday, he laid the foundation for modern electrical
research. His key helped unlock the secret of electricity
which later led to the science of electronics.

Today the key to better television reception has also been
found in the improved face plates that the United States
Navy used for Radar. These were supplied by our compact
group of specialists after the two largest face plate con-
tractors for the Navy said that the highest practical degree
of accuracy had been met. We disagreed and set new, high
standards which we maintained on a volume basis.

Since then we have done experimental and development
work for practically every large manufacturer of television
sets in this country. We have proved again and again that
good reception in television depends primarily upon the
quality of the face plate on the cathode ray tube.

You will find us ready to cooperate on all problems that
involve precision optics. We have always worked exclusively
for other manufacturers and make only optical components.

Our plant is equipped with the most modern machinery and
staffed with workers who are especially trained to maintain
production with precision and quality with economy. Every
job we do is “custom-made”.

for precision OPTICS come to
AMERICAN LENS COMPANY, INC.

45 Lispenard Street, New York 13, N. Y.

LENGSES o ¢ ¢ PRI S MS o o o

R EFLECTORS

!
.
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OUR COSTLIEST ROOM

Cuts Costs on Your
Sheet Metal Fabrication

When you need: expertly made cabinets or
apparatus housings, remember this storage
vault at KARP Metal Products Co.

It houses one of the most valu-
able collections of production dies,
tools and jigs in the sheet metal in-
dustry . . . accumulated in our 21
years of specialization in the fab-
rication of cabinets, enclosures for

ANY METAL e ANY GAUGE e ANY SIZE

KAR P werne provucts co., Inc.

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

ELECTRONICS — February 1946

electronic, electrical, mechanical apparatus.

These hundreds of dies are available to
facilitate the production of YOUR order . .
to save you the cost of many special dies.
You benefit by this strategic economy, yet
your job is individualized . . . custom-crafted
to exact specifications.

When extra ruggedness and handsome
appearance count, bring your
sheet metal housing problems to
KARP. Our master workmanship
will give your apparatus extra
value—and more often than not,
without price penalty.

® ANY FINISH e ANY QUANTITY

45



RELAYS « RESISTORS - RHEOSTATS

Electric control devices since 1892

WARD LEONARD ELECTRIC COMPANY

46

BULLETIN 130 RELAYS

To serve the Electrical and Electronic Industries Ward
Leonard has developed a relay capable of service in
the widest possible variety of applications.

By designing a basic relay it was possible to produce a
unit employing many interchangeable parts. With inter-
changeable components the broadest range of require-
ments as to voltages, currents and contact arrangements
can be met.

By employing modern production methods embodying
standardization of relay parts the greatest flexibility of
individual relay assemblies of highest quality is pro-
vided. This standardization system, along with quantity
production, fully assures the user of a better, more
economical relay, utilizing the most modern features
of relay design. .

The Bulletin 130 relays offer the user the choice of one
to four poles, 6 to 230 volts D. C. and 6 to 440 volts
A. C.insingle or double throw,.normally open or closed,
with or without blowout coils and a host of other options.
With such flexibility of arrangement, custom require-
ments can be met without prohibitive cost or undue
delay in delivery.

Send for Bulletin No. 130 giving full particulars of this
line of Relays. In it you will find relays that exactly
meet your requirements.,

32 SOUTH STREET e MOUNT VERNON, N. Y.
OFFICES IN PRINCIPAL CITIES
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I\ your products hermetically sealed

against Extreme Climatic Conditions

. .with STUPAKOFF kovARrR*-GLASS SEALS

Stupakoff metal-glass terminals form permanent pressure-tight seals,
without cement or gaskets. They protect your products under most ad-
verse climatic conditions and guard against humidity, fungus and other
elemental hazards.

Stupakoff Kovar-glass seals are made in standard shapes and sizes
or to your exact specifications for electronic tubes, transformers,

resistors, capacitors, condensers, vibrators, switches,

relays, instruments, gauges, transmitters, meters, re-
ceivers and other components . . . with single, multiple,

solid or tubular electrodes.

Write today for Bulletin 145

for complete data on Stupakoff
Kovar-glass seals.

Trade Mark 337962 Reg. U.S. Pat. Of,
gl ] 1 % 2 8 Y, AN guERE
b ] \ % : l

CERAMIC AND MANUFACTURING CO. - LATROBE, PA.
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UST by the simple expedient of putting a ruler to a recording
disc, you can, in one sense, “measure” recording quality.

The disc must reflect a #rze image. Any imperfection in the
reflection means that you can expect corresponding imperfection
in recording characteristics, That’s just A-B-C.

But a better recording disc must possess many other in-built
qualities in addition to a flat, smooth, mirror-like surface:

For recording, it must have (a) split-hair accuracy in thick-
ness of coating (b) easy cutting characteristics (¢) positive thread-
throw with no annoying static and (d) these qualities must not
change — regardless of the age of the disc.

For playback, it must have (a) brilliant high frequency response
(b) no audible background scratch, even after many playings
(c) no increase in surface noise from the time of recording to
playback or processing.

— And finally, these qualities must last as long as the recording

is needed. There must be 0 deterioration with the years.

% *

You cannot discover these qualities in a recording disc, by any
yardstick we know of — except one:

Just look for the name Andiodisc — because it assures you all
the qualities named above — a combination you will not find
in any other recording disc.

Audiodiscs are manufactured by a patented, precision-machine
process which is uniquely theirs, and the Andiodisc recording
lacquer is produced from a formula developed by our research
engineers. Thus, Audiodisc quality is consistently dependable. It is
fully controlled—straight through from rawmaterials to finished disc.

There is an Andiodisc designed and priced for every recording
need. No matter what the purpose, the name Awdiodisc is, and
will remain, the measure of a better recording disc.

AUDIO DEVICES, INC., 444 Madison Avenue, New York 22, N. Y.

Audiodiscs manufactured in U.S.A. under Exclusive License from La Societe Des Vernis Pyrolac — France.
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help EIMAC hit new highs in tube performance...

A new tetrode by Eitel-McCullough, Inc.,
the Type 4-2504, is the result of eighteen
months extensive test and development
work. This transmitting tube, which has
a plate dissipation rating of 250 watts, is
used as a class-C amplifier. At 3000 plate
volts, a single 4-250A is capable of a
power output of 640 watts with a driving
power of less than 3 watts. Due to the
low grid-plate capacitance (0.11 uu )
neutralization has been found unneces-
sary at frequencies below 49 mc.

The Callite thoriated tungsten filament,
in the heart of this Eimac tetrode, has

the required emission efficiencies, plus the
rugged strength to withstand severe vi-
bration and shock, that is vital to instant-
heating tubes. Furthermore, Callite fila-
ment helps to conserve battery power
during stand-by periods when the trans-
mitter is turned off.

If you are aiming for new highs in tube
performance, consider our specialized
abilities and complete facilities for all
kinds of metallurgical components.
Callite Tungsten Corporation, 544 Thirty-
ninth Street, 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 electronic tubes and incandescenr
lamps.

FOR 26 YEARS PIONEERS IN TUNGSTEN METALLURGY.
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TUBING e PAPER AND TAPE
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HIGH HEAT
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~provide simple solutions to intricate problems!

Control circuits—the nerve centers of modern
industrial equipment—are critical in demands on
dependability. TURBO insulations—diversified in
characteristics—meet these exacting requirements.
In both protected or exposed locations they pro-
vide a type of insulation—safety factor engineered
—to preclude operating impairment resulting
from insulation breakdown. To further economy,
they are supplied in a full range of vivid colors
that simplify maintenance and speed repair.

FLEXIBLE VARNISHED OIL TUBING: offers immunity
to corrosive fumes, acid, alkalis and most solvents.
It is impervious to moisture and non-hygroscopic.

VARNISHED GLASS TUBING: capable of functioning
in high ambient temperatures—enclosed motors,
unventilated areas, and general heavy duty instal-
lations.

EXTRUDED TUBINGS: smooth wall, withstand ex-
treme low temperature without embrittlement.
Provide dependable insulation in sub-zero cold.
Retains flexibility at all times.

WIRE IDENTIFICATION MARKERS: two types—sleeve
type that slips directly over pipes, tubes, con-
ductors; and tab type with flexible flag attached
to sleeve. Both available in any marking.

Write today>for free Specimen Board with sam-
ples and sizes of each.

\ WILLIAM BRAND & CO.

276 Fourth Ave., New York 10, N. Y. « 325 W. Huron St., Chicago 10, 1Il.
SATURATED SLEEVING e VARNISHED CAMBRIC e MICA AND MICA PRODUCTS
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SEE 7 PHENOMENA AT ONCE

Phase shift introduced
H through an R-C network.

Square-wave input! (top) to
differentiator network, show-
ing differentiated output
(below).

» The utility of any oscillograph can be
greatly increased by operating it in combi-
nation with a Du Mont Type 185-A Electronic
Switch!

Imagine the convenience and the time
saved in being able to view simultaneously
TWO or MORE related signals and readily
compare them for amplitude, waveform, and
frequency or phase relationship. Sound,
light, heat, mechanical motion—in fact, any
quantity which may be translated into an
electrical function may easily be compared

ograph Screen with fhe

I;\/i.
mi
1

Type 185A

with a standard signal. A balance control
makes it also possible to separate or super-
impose the signals at will. By operating two
Du Mont Type 185-A Switches in cascade,
three independent channels are provided
for the study of signals from three different
sources . .. all THREE signals appearing AT
ONE TIME on the SINGLE SCREEN of the
cathode-ray oscillograph.

This versatile but inexpensive Du Mont
instrument may also be used as a square-
wave generator with an output range of from
S 1o 500 cycles.. . suitable for many uses in-

cluding the testing of audio amplifiers,

Descriptive literature on request!

Sine-wave input (bottom) to
full-wave rectifier showing
rectified output (top).

Comparison of input and out-
put of phase inverter. Distor-
tion in phase inverter is evi-
dent.

R

Sine-wave synchroniza-
tion applied to the saw-
tooth output of a sweep
generator.

ALLEN B.

m:f-».

el - B o
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with WESTONS ON ALL PRODUCTION

TEST-STANDS AND INSPECTION EQUIPMENT!

With the race for markets in full swing, electrical manufacturers are
eliminating costly production bottlenecks by providing uniform depend-
ability in testing procedure all along the line. From the inspection of
purchased components right through to final product inspection, they
insure accurate testing by using instruments they can trust.

And it's easy to insure measurement dependability at every step,
because there are WESTONS for every testing need . . . including types
for all special test-stand requirements, as well as a broad line of multi-
range, multi-purpose test instruments, These compact, multi-purpose
testers often afford new simplicity and economies in testing procedure,
while assuring the dependability for which WESTONS are renowned.

Literature describing the complete line of WESTON panel and test
instruments is freely offered . . . Weston Electrical Instrument Corpora-
tion, 618 Frelinghuysen Avenue, Newark 5, New Jersey.

———

ALBANY « ATLANTA BOSSQL * BUFFALO * CHICAGD CINCINNATI CI.EVEI.AND DALLAS « DEN

MINNEAPOLIS - N[W

No ‘u ectnc-tv*' d..

52

KSONVILLE » KNOXVILLE - LOS ANGELES * MERIDEN
ROCH STER SAN FRANCISCO ¢ SEATTLE » ST. LOUIS « SYRACUSE

werlite Devices, Ltd.
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avoid damage
- from “in-the-package” . |
. moisture

Y e

Ja—— ' f - Nno rust

———

SHIPPERS! Your product can be .
seriously damaged by rust, corrosion, nNo corrosion
or mildew . . . because of "in-the-package”
moisture. Avoid such damage. Include in 'h is . on'a i ner

Jay Cee Silica Gel, the ideal drying

agent, in the packages with your product.
The illustration shows Mr. Otto Mueller, packaging

Your container may be sealed "tight as foreman, inspecting one of his Ampro’Saund-On.-
" . . . ilm Projectors semled tightly within a representative
a drum GgalnSf ouf5|de moisture. Yet: fhe moisture vapor-g oof barrier, ready to be placed in

A HY ¥ a shipping cartoa. Packed within the barrier, with
vapor within can cause untold harm. the Projector, are three small bags of Jay Cee Silica

Particularly, a slight drop in temperature Gel . . . which e?sorb "in-the-package™ moisture
can release dan erous moisture and prevent dammge from rust or corrosion.

g ure. {Cellophane packaging was used in this illus-
tration as a substitute for the actual wrapping).

Jay Cee Silica Gel keeps the air in the
package dry . . . adsorbs the vapor . . .
prevents moisture damage. Jay Cee Silica
Gel is a crystalline substance resembling rock
salt in general appearance . . . chemically inert. Has amazing power to take up

moisture without its particles changing in size or
shape. Packed in 1, 2, 4, 8 oz. and 1 and 5 Ib. bags.
Used widely with shipments of metal partz, precision
instruments, electronic equipment, dehydrated
foods, fabrics, and chemicals.

JOLIET CHEMICALS, LTD.
106 INDUSTRY AVENUE

[} Ggy JOLIET, ILLINOIS
Ica

S,

L
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ndl e Ly ol way

HIs enlarged cross section clearly shows why a Burndy

HYDENT connection is a permanent and trouble-free
connection. The one-piece pure-copper Hylug, and the cable,
have been permanently “compressed” into virtually one
solid conductor by simple, quick indenting with a Burndy
HYTOOL. This indent way is a big time-saver, too, for one
operator can indent up to 1000 small-wire connections per
hour.

HYDENT connectors are available as lugs, links, tees and
taps, for conductor sizes from #22 to 2000 Mcm. HY TOOLS
and HYPRESSES for indenting are available for every need.
WRITE FOR THE HYDENT CATALOG. Burndy Engi-
neering Co., Inc., 107-] Bruckner Blvd., New York 54, N. Y.

Headquarfers for
CONNECTORS

rndy
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TONICALLY HEATED LOW VOLTAGE GAS RECTIFIERS

A major deterrent to the further size reduction of radio receivers
and other equipment designed for universal operation from a
standard 117 volt AC or DC line or internal batteries, has been
the size and power dissipation associated with the rectifier tube.
The advantages of an ionically heated tube for low voltage
applications were recognized early by the Raytheon engineers,
who have long pioneered in the field of gas tube development.
However, considerable research has produced the OY4 and
OY4G which start cold from no more than 95 veolts DC. High
rectification efficiency is realized from the low internal drop
and high peak current ratings. Physically these types have the
same dimensions as the familiar 0Z4G and OZ4.

Where size is an important factor, use of the OY4G in place
of the 117Z6GT, as extensively employed in the three way
receivers, will result in a substantial reduction of the space
requirements.

0Y4G AND OY4 RATINGS P

Half Wave Rectifier— Condenser Input to Filter* I rnmere
Maximum Inverse Peak Voltage . 300 volts nrv
Maximum Peak Current 500 ma e
Maximum DC Output Current 75 ma wovr -
Minimum DC Qutput Current , Ce . 40 ma /1\
Minimum Series Anode Resistance (117V line operation) . 50 0hms TYPICAL ‘g?f OPERATING CIRCUIT :_‘LEMW
Approximate Tube Drop . 12 volts =
Maximum DC starting Voltage* *. 95 volts

*Pins 7 ond 8 must be connected together. Rapid intermittent operation is

undesirable.

**With starter anode network as shown in circuit.

Radie @ecet'w'ny Frebe Drviscon

NEWTON, MASSACHUSETTS
NEW YORK « CHICAGO
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oY4aG

ACTUAL SIZE

ACTUAL SIZE

®
L 4

Even more important is the differential of approximately
eight watts in favor of the 0Y4 and OY4G because of the ionic
heating feature. This saving cuts the input power down by more
than 50% for a normal receiver. Consequently, cabinet size can
be decreased without danger of excessive heating. Furthermore,
the time required for the set to become operative is the same
whether on DC, AC or battery — that is, almost instantaneous.

These tubes have been engineered to produce a minimum of
the radio frequency disturbances associated with a gaseous
discharge. The simpie filter circuit indicated below will generally
reduce such interference to a negligible value.

If your product does not call for the ionically heated low
voltage gas rectifier, there is a Raytheon type designed for your
need. And all Raytheon tubes follow the same rigid pattern of
advanced engineering with precision manufacture. To get con-
tinuing best results, specify Raytheon High-Fidelity Tubes.

MANUFACTURING COMPANY

Excellence en Eleclronics
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The SOLUTION To—

HIGHER POWER:
COMMUNICATIONS
DIATHERMY

51 &) AF ey 500y
Y

e e

biLewis/ 8334

1400 WATTS OUTPUT
COMPACT

RUGGED

ECONOMICAL

i

1

INDUSTRIAL HEATING
SOUND SYSTEMS

Where Mobility Must
Be Considered

Transmitting Tube

HE 833-A is one of the largest radiation-

cooled triodes. Under CCS rating it will
take an input of 1250 watts for plate modulated
service at a frequency as high as 20 megacycles
with forced air cooling.

The 833-A may be used at 1250 watts input
for industrial heating at 30 megacycles without
forced air cooling.

Note the very ample zirconium coated plate,
giving Tong life at reduced plate temperatures.

A heavy duty 100 watt filament in the 833-A

Licensed under
R.C.A. Patents

RELIABLE

NOW ONLY

$6250 LIST

provides ample reserve emission for long life and
heavy duty service. Filament shielding has been
introduced to prevent bulb deterioration and
reduce input circuit demands.

Large rugged post terminals on all leads
through the glass envelope make the 833-A a
solution for circuits where very high circulating
currents are present. In our factory an elec-
tronic glass sealing machine that joins these
heavy post terminals to the glass envelope is

powered by two 833-A’s

Catalog Stieets and Tubes are now vaclable
__‘

Subsidiary of Ai r

MANUFACTURING CORPORATION

ELECTRONICS

LOS GATOS -

CALIFORNIA
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Aireon/

Cinaudagraph Speaker

... Engineered For High Fidelity

{r\

’I:ue High Fidelity, long-lasting and

trouble-free, is built into the design, con-

struction and materials of every Aireon
Cinaudagraph Speaker. The result of exact-
ing research and precision workmanship,
the Aireon Cinaudagraph Speaker incorpo-
rates many electronic and acoustical devel-
opments for stamina and tone. The design
of the special polyfibrous cones . . . the Acim
voice-coil form, impervious to moisture or
temperature variations . . . the use of Alnico
5 ““the miracle metal” in the magnet struc-
tures . . . ribbon wire voice coils . . . are only

a few of the plus factors which give Aireon
! . All P.M. Models of Aireon
Cinaudagraph Speakers the more efficient Cinaudagraph Speakers use

performance you require. Alnico 5, the miracle metal
that gives you 4 times the
performance without size

or weight increase.

Cinaudagraph Speakers, Inec.

[ ]
Subsidiary of Alr Manvufacturing Corporation

3911 SOUTH MICHIGAN AVENUE, CHICAGO
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STRAIGHT-LINE FEED
. « - Low Residual Inductance
. . - Higher Resonant Frequency

AEROVOX SERIES 1690

® The brand new Aerovox Series 1690 molded-in-bakelite mica capacitor

is intended specifically for circuits where inductance must be keot at a
minimum. It is designed for least possible residual inductance, low r.f.
losses and lower r.f. resistance and impedance. What's more, it provides
increased KV A ratings for given capacitor sizes.

Such units can be advantageously applied as blocking capacitors in trans-
mission lines; as tank capacitors for high-frequency oscillators; as by-pass
capacitors for ultra-high-frequency currents; and as coupling or by-pass capac-
itors in induction-heating circuits.

Exceptional compactness for given KVA ratings: exceptionally-low-loss oper-
ation; ability to withstand constant duty and heavy overloads—for these and
other reasons this latest Aerovox development marks a new performance

standard for severe-service capacitors.

® Rounded hardware—

round nuts tightened by
spanner wrench supplied;
round washers; spherical
lock nuts. Elimination of
sharp edges and corners
that might cause corona
loss.

ACTUAL |
SIZE = Ty

® Fine threads for terminal
studs, insuring maximum
contact and minimum resist-
ance.

@ Silver plating for all con-
ducting members, minimiz-
ing skin resistance.

@ Body of X+ or yellow
low-loss bakelite molded
about mica section for thor-
ough sealing and extreme
ruggedness,

® Mica sectiomn of carefully
selected mica and foil, De-
signed for straight-line path
for ultra-higa-frequency
currents,

® Several times the size of
the well-known Series 1650
bakelite-molded transmit.
ting capacitors Dimensions:
23" w. x 218" d. x 134" h.,
and 434" ove:all between
rounded terminal tips.

® Available in ratings up to
20,000 volts L.C. Test, or
10,000 volts operating. Ca-
pacitance values up to .00l
mid. at the highest voltage
rating.

FOR RADIO-ELECTRONIC AND
INDUSTRIAL APPLICATIONS
"AEROVOX CORPORATION, NEW BEDFORD, MASS., 0.S.A. 7

SALES OFFICES IN AtL PrINCIPAL CimES « Export: 13 E. 40th Sv., NEw YORK 16, N. ¥, _ i

Cable: ‘ARLAB’ o Ia Canada: AEROVOX CANADA LTOD., HAMJ&Y'GI, DK!.
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A rugged performer with
a big voice and keen ear!
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Collins AN/ARC-2 Autotune transmitter-roceiver

The AN/ARC-2 Autotune transmitter-receiver was
designed and is built by Collins for two place and larger military air-
craft. Itis an example of the ‘experience, design ingenuity and manu-

Remote facturing skill also available, in the Collins organization, to commercial
Control users of communication equipment.
Box Transmitter, receiver and dynamotor are all contained in the same

case. The weight and space requirement of the AN/ARC-2 is consider-
Sr el ably less than that of the equipment it replaces. Any one of eight pre-
tuned channels is immediately and automatically available by means of
contrbyat the Collins Autotune, operated either at the main panel or by remote

2y

baart
9.9 5
apdasi

control. The transmitter and receiver operate on the same frequency
and are tuned simultaneously by a single set of controls.

PR, This equipment, including its Autotune mechanism, functions reli-
a ar”son . ably at all temperatures from —58° to +140° F , all altitudes from sea
level to 40,000 feet, and all conditions of humidity up to saturation.

The Collins organization specializes in fulfilling exacting require-
ments. We will welcome an opportunity to make recommendations
regarding your needs in the field of radio communication equipment.
Collins Radio Company, Cedar Rapids, Iowa;
11 West 42nd Street, New York 18, N. Y.

IN RADIO COMMUNICATIONS, IT'S . ..
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= '/ ENGINEERING DATA BOOK

on manual and magnetic electric controls
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Here’s something you will want and need! It’s not an ordinary

DATA INCLUDES:

Mustrations, complete descriptions and

* catalog, but a complete engineering data book—packed with help-
ful facts and figures on the extensive line of R-B-M Manual and

dimensional drawings of Low Voltage

Magnetic Electric Controls. Now on the press—ready soon. Send

Control Accessories — D. C. Magnetic

Relays —D. C. Magnetic Contactors— for your FREE copy today. Use coupon below or write Dept. A-2.
Reverse Current Contactors—D. C. Volt-

age Regulators—A.C. Magnetic Relays R-B-M MANUFACTURING COMPANY

Division of
EssEX WIRE CORPORATION

LOGANSPORT, INDIANA

—Electronic and Communication Relays

-------------‘ - -
R-B-M MANUFACTURING COMPANYI

Division of
ESSEX WIRE CORPORATION
LOGANSPORT, INDIANA I

Please send me, without cost or obligation, your new I
Engineering Data Book. Az

Name.

FirmName — -

Address__ — — § 4 MANUAL ANO MAGNETIC ELECTRIC CONTROLS — FOR
AUTOMOTIVE, INOUSTRIAL, COMMUNICATION ANO ELECTRONIC USE

City. - _State.

February 1946 — ELECTRONICS
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Over and over again, Hytron has licked the
problem of making smaller and smaller radio tubes. Its
BANTAM GT, which other tube engineers said was
impossible, telescoped glass receiving tubes to the T-9
bulb (bantam and loktal), and has since become the
most popular receiving tube.

Next Hytron sweated out development of the BAN-
TAM JR.—the first subminiature. The HY155 was
soon superseded by the even tinier HY255.

It was only natural that the Navy and OSRD should
turn to Hytron in 1940, to design diminutive, rugged
tubes for the VT or variable time fuse. Fired from a
gun, such tubes, despite their size, must withstand
20,000 G’s and 475 rps.

Months of research at Hytron resulted in the smallest
tube which has ever been mass-produced. The tube’s
internal cubic volume is approximately half that of the
smallest competitive tube. Again new horizons were
explored by Hytron. New techniques and production
equipment solved fabrication, assembly, glass, and
exhaust problems.

The same skills which created the BANTAM GT, the
BANTAM JR.,, and the smallest VT-fuse subminiature
‘are now concentrated primarily on production of
Hytron GT’s and T-5)4 miniatures for home receivers.
You can count, however, on Hytron’s continuing
leadership in vacuum tube development.

ALL TUBES ACTUAL SIZE

MAIN OFFICE: SALEM,

ELECTRONICS — February 1946
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Mr. Chief fngineeTl

pear Sir:

During the war Ferrentl Flectric greatly expanded its facilities
particularly in the gield of WIRING AND ASSEMBL WORK AND SHEET METAL AND
BAKELITE FABRICATION.

on to give you ATTRACTIVE PRICES
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() WIRING AND
essemblies,
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etc.

ASSEMBLY -~ mechanical and electronic
sub—assemblies and component parts.

TION --

(¢) SHEET METAL AND BAKELITE FABRICH
from sheets, rods' oF tubes. ut,
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Very traly yours,

FLECTRIC, INC.
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B .

Vice—?resident
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SOMETHING NEW FOR YOUR PRODUCT TESTING

... IT SHAKES OUT THE
TROUBLE SPOTS

SHAKE TABLE =

| FIELD COIL-DC |

HERE'S WHAT IT DOES

) Fatigue tests machine parts, mechanical
structures, accessories, instruments, etc.,

_ DRIVER CON-AC
subject to vibratory forces.

® Reproduces in a short time the loosening

and wearing effects of vibration on a
product.

® Helps in locating noise sources.

® Provides precision calibration for vibration
pickups (acceleration, velocity, displace-
ment).

DELIVERING A FORCE up to 200

pounds, over a wide frequency
range, this MB “shaker” has the
capacity to test a product either
by “brute force” .. . or by vibrat-
ing it at its resonant frequencies.

Excitation is electro-dynamic—
as for a very large loudspeaker.
The driver coil vibrates the table
with a pure wave form. Frequency
and amplitude are varied elec-
trically and independently—with
none of the difficulties inherent in

THE

;&MB‘

usual mechanieal arrangements.

Used as a calibrator, accelera-
tions of 20g are obtainable. Maxi-
mum table travel is 1.0 inch; its
motion is reproduced faithfully
by the signal generator, used as a
secondary standard for pickup
calibrations.

This MB Exciter is a durable,
ruggedly-built piece of equipment
—needs little maintenance. It’s
movable (weight, 685 pounds),it’s
compact (23 x 24 x 14”). Adjust-

able for motion in any direction.
The Rotary Power Supply

A motor-generator-alternator
setup supplies DC excitation, and
exceptionally pure AC at 3 to 500
cps. The system is free from main-
tenance . .. and dependably stable.
Ample capacity provides good
speed regulation.

MB will adapt this equipment
to your requirements. Please send
in the coupon with your inquiries.

J THE MB MANUFACTURING CoMPANY, INcC. |
%g 327 EAST STREET, NEW HAVEN 11, ConN.

I sdlease send further information on MB Vibration Esciter-Calibrator.

Name. ... e Possition N
MANUFACTURING COMPANY, INC. ? ComAnY
Vibration Division Address ...

327 East Street, New Haven 11, Conn.

Max. Force Calibrator

Shaker to be used for frequency range

is to furnish at 250 cps. desired
O 25 Ibs. O calibrating pickups ] 3—500 cps.
i [Z] 50 Ibs, [C] generat shake testing ] 3—40 cps.
' e x 250 lbs. D fatigue tests D 40—500 cps.
:_ [C]  portability is important

VIBRATION ISOLATOR UNITS AND MOUNTINGS o SPECIAL VIBRATION TEST EQUIPMENT

ELECTRONICS — February 1946 63



GENERAL PLATE

Lmnalal Wlolets

Give Solid Precious Metal Performance at Low Cost

If you are looking for better
electrical performance, corrosion
resistance, ease of workability,
long life. ..and exceptionally low
cost, then look into the advantages
provided by General Plate Lami-

INLAY METALS nated Metals.

LAMINATED

CONTACTS By permanently bonding base metals

to precious metals,General Plate Lami-
nated Metals give you all the proper-
ties of solid precious metals at a fraction of the cost of solid
precious metals. In addition, the base metal adds strength
and rigidity not usually found in precious metals. You'll
find General Plate Laminated Metals ideal for use in such
applications as electrical contacts, chemical apparatus, radar
and radio equipment, mobile equipment and instruments.
They’ll help you cut costs, increase production and improve
product performance.

LAMINATED

CONTACT BUTTONS /
General Plate Laminated Metals are available in sheet, tube and
wire or as fabricated parts. Base to base metal combinations...

providing physical and structural properties not found in single
base metals...are also available. Write for information today.

GENERAL PLATE DIVISION
of Metals & Controls Corporation

50 Church St., New York, N. Y.; 205 W, Wacker Drive, Chicago, Iil.; 2635 Page Drive, Altadeng, California
Grant Bldg., Rm. 603, Pittsburgh, Pa. i
: ATTLEBORO, MASSACHUSETTS
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» by Federal

1 KW AND 3 KW
' FEDERAL FM BROADCAST
< TRANSMITTERS

- A Complete Fl\l Package by Federal A bﬁt ederal desertptive.

of Federal’s complet FM

—from Mlcrophone to Antenmna. oo Broudeas Eau l"'wa'

Fedeml 7’ /eplzozze and /?aa’zo Corporation

Expor' Distributor:

International Standard Electric Corporatio &
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for “... close electrical
temperature control”

In this research laboratory at Bayonne, N.J.,
Transtats are used to control e?vvbted tem-
peratures in "creep testing”'of alloys for:
high temperature cppljc_a‘fll"ons. Since these
tests are continuous oﬂf:{iong periods, a high
degree 'of. reliobiﬁ'w and accurate control
are essential. Fhe Transtats in conjunction
with automati’ controllers, connected to re-
sistance he_ﬂers, keep the temperature at the

required/degree within close limits.

For a continvously adjustable voltuge or a constant voltage from a fluctuating

source, specify Transtats.

AMERICAN TRANSFORMER COMPANY
178 Emmet Street Newark 5, New Jersey

66

used by The International Nickel Co., Inc.

T “EXTRAS”

with

6 TRANSTA

Potentiometer smoothness
efficiency (93-99%)

High turn-to-turn insulation and solid insulating
material between commutator bars—a combination
of extra wire insulation and varnish impregnation of
core and coil.

transformer

Broad, Uniform Commutating Surface ground
from the evenly spaced outer wires of the coil.

Smooth Commutating Surface. Velvety action—
no arcing—every turn a perfect contact.

Longer Brush—more contact area, reducing
current density and prbviding greater area for heat
dissipation.

Balanced Collector Arm maintains brush setting
at any degree of mounting.

AMERIRAN

MANUFACTURING SINCE 1 90% AT NEWARK .:‘_P?fr
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NICO A

Newly designed in every detail . . . magnets, hous-
ings, magnetic structures, voice coils and cones . . . and
incorporating the new and powerful AMICO & magnet
material, this new family of PM speakers will add an imposing
anc important series of speakers to the JENSEN line.

Taese new models are now being tooled for production and, when
ready, complete specifications and prices will be issued to the trade
in Lata Sheet TD-133. . . . Watch for other postwar innovations
scon to come from the JENSEN laborctories.

JENSEN RADIO MANUFACTURING COMPANY, 6607 S. Laramie Ave., Chicago 38, II.
IN CANADA: Copper Wire Products, Ltd., 138 Oxford St., Guelph, Ont.

rtee 0/ Fene dcorcslic (’gu{ﬁ/menl
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Syecutives - -

and Sales

o IRERAVRAVE: PLANS INCLUDE PRODUCT PROMOTION!

WRITE for AEC's new 36-page illustrated brochure showing
you how to engineer this advertising

OU'LL be interested in
this new story of AEC’s

comprehensive, custom-

created technical advertising
service that covers every phase
of performance involved in
preparing and producing ef-
_ s fective media for ADVERTIS-
ING THAT SELLS.

You'll be interested, as well,
in how AEC's ENGINEERING
DIVISION is utilized in a serv-
ice SPECIALIZED to suit YOUR
needs. And, possibly, AEC's
Engineering Division can help
you in analysis, design and
development, etc., of your
product!

AEC's Industrial Advertising Deportment
3 does not act os an odvertising agency
i It does not place ads or sell space but
} acts os “technical consultants on industriol
ScoMPANY ! advertising” working with agencies or

i through tnem with their clients, or, where

odvisable, directly with the manufacturer.

AN ‘L XSOA MIN ‘133315 NIRRT

SOCIATED ELECTRONICS COMPANY -
lassau Street, New York 7. N. Y. - Beekman 3-39!;’-,

" =
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on %% Electro;tatic
Shieldin
PROBLEMS!™N ™™

y Positive Rectifier
\ Contact foions
Ray-focusing Prevention

Tungsten
Drawing

LET'S FOCUS \
(\

Anodes

- + . And these are only a few—typical of the electronic industries—problems
which “dag” colloidal graphite regularly solves.

“Dag” colloidal graphite is a unique product with a unique assortment of
properties—19 of them—properties which make for such wide ranges of useful-
ness as high and low temperature lubrication, parting, surface coating, im-
pregnation, and conductive film deposition. All 19 properties of the material,
along with characteristics and use data for its 18 dispersions (in water, oil,
alcohols, volatile hydrocarbons and special carriers) are fully discussed in the
new bulletins listed below.

Write for and consult this information. Evaluate colloidalized, dispersed, pure,
electric furnace graphite—‘‘dag” colloidal graphite—in terms of your business.
Let’s focus on your problems, and we might find an answer.

colloidal graphite

ACHESON COLLOIDS CORPORAT'ON, Port Huron, Michigan

™ s e e e e e e e IR GRS BN S S B Gt mve et B SN G G et e e et e S e et e o - —

.
] . . T 0 . L ACHESON COLLOIDS CORPORATION RO G5
I This new literature onf d:g kfollondul graphite is PORT HURON, MICHIGAN DEPT. B.5 :
ours tor the asking:
— Y o Please send me without obligation, a copy of each of the bulletins checked : |
430‘ A general booklet on the story of ‘‘dag® colloi- l:]
g dal graphite. 12 pages profusely illustrated. |
Che — . 0 , . . NAME
A complete list of ‘*dag®' colloidal graphite dis-
S 440-' persions with applications. D :
nu ul a i =——— Facts about ‘‘dag colloidal graphite for ASSEM- POSITION
| | BLING AND RUNNING-IN ENGINESANDD I
h'j. P © MACHINERY. FIRM i
2 v “ A :
qra F/' e 422 | (F:tg;;;g,awb. dag" colloidal graphite as a PARTING D ADDRESS |
< Facts about ‘*dag?' colloidal graphite as a HIGH . STATE |
e 423 | TEMPERATURE LUBRICANT. B el iU ]
A S 2T Facts about **dag?? colloidal graphite for IMPREG- OUR PRESENT OIL SUPPLIER IS |
| 431 ]
J I NATION AND SURFACE COATINGS. l
] [432] Facts about ‘‘dag" colloidal graphite in the FIELD D (Lubricants containing *‘dag’ colloidal graphite are i
] {2221 OF ELECTRONICS. available from major oil companies.) \
L———-—-—--—-——————-—---—---_-_-——————————-—--————--—I
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How You Can

In Vacuum

Typical mica stampings for use in vacuum tubes.
Accuracy in punching insures reduced rejects and
contributes {0 a high standard of tube performance.

W 2
A0 Y S

PROPERTIES OF SHEET MICA
Muscocvite Phlogophite

Specific Gravity 2.76—3.0 2.78—2.85
Hardness, Moh's scale 2.8 —3.2 25 =27
Max. temperature |

at which employable 1021 F 1.832F
Power factor at 1,000 ke .0001—.0004 .004—.07 iy .
- 506 Capacitors made by Aerovox utilize mica because

electric constant 60—7.0 05620 of its excellent insulating qualities. Photos show

_capacitors with and without plastic housings.

LAMICon (¢

Laminateq Plasticg
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Cut Regeclo
Tube Production

WITH PRECISION FABRICATED MICA

Filament, grid, and plate supports require
accurately punched mica stampings to in-
sure correct alignment—an essential require-
ment for uniformity in tube characteristics
and reduced rejects. Although tolerances of
%+ .0005 in. suffice for average requirements,
we can supply stampings to * .00025 in.

In order to make sure that measurements
are being maintained during production,
punchings are checked by a precision gauge
at regular intervals. But, in addition to the
accuracy of the punchings, the selection of
the proper grade of mica requires consider-
able skill and experience. The mica itself
must be of unvarying quality. Mica that is
gaseous or has waves or buckles will make

an inferior tube or cause a complete reject.
Such rejects are of infinitely greater cost
than the mica stampings.

There are many other electronic applica-
tions that require precision fabricated mica
as well as mica’s great dielectric strength,
electrical resistivity, uniform dielectric con-
stant, and capacitance stability. Add to these
qualities a low dielectric loss and resistance
to very high temperature, and you have an
insulation material for which there is no
known substitute.

Send us your blue-prints and specifica-
tions and we shall be glad to suggest the
grade of mica which we feel is best suited
to your applications.

MICA 5 COMPANY

797 Broadway, Schenectady 1, N. Y. 200 Varick St., New York 14, N. Y.

SALES OFFICES:
Boston: 285 Columbus Avenue Chicago: 600 West Van Buren Street o Cincinnati:
3403 Hazelwood Avenue ¢ Cleveland: 1276 West 3rd St. ¢ Detroit: Book Building «
Houston: Bakoring, Inc., 1020 Houston Ave. »« New York: 200 Varick St. o Triangle
Pacific Co. at Los Angeles: 340 Azusa Street » San Francisco: 1045 Bryant Street

%dzz%;z‘

A new 4-page bulletin on mica insy-
lation. Contains application data and
characteristics for the seven different
grades of mica available from us.

Mica Insulator Company
797 Broadway, Schenectady 1, N. Y.
Gentlemen:
() Please rush my copy of your new 4-page bulletin on
electrical mica. ( ') Encl)(’)se price list.
() Please have your application engineer see me when in
my vicinity.

ELECTRONICS — February 1946



New Problems?

C-D has developed New
Techniques to help you better
utilize NON-METALLICS

Techniques born of War Time “musts”

are now available to you to make C-D
basic NON-metallics even more
adaptable to your particular design,
performance and production prob-
lems. Deep drawn and intricately
formed parts from C-D NON-metallics
may be the answer to many of your
“What Material?” problems.
aThe part illustrated is made from C-D Vulcoid
. a resin impregnated Vulcanized Fibre having properties
intermediate between vulcanized fibre and laminated thermosetting
plastics. This part was sawed, drilled, punched and formed. It will
hold its shape and readily fit into the assembly for which it is
designed. It has resilience and is tough. C-D can furnish such parts
fabricated to blue print, or C-D Technicians can teach your own
shop men the technique of doing this work themselves.
~ Now, while your products are in the blue print stage, is the time to get
acquainted with the new KNOW-HOW on C-D Non-Metallics. You may save

valuable time and nonproductive worry by

consulting C-D Technicians on your “What

Material?” problems. C-D PRODUCTS
Phone, wire or write the nearest C-D office; The Plastics MICABOND—Built-Up Mica
or mail us your blue prints. DILECTO—Thermoserting Laminates. Electrical Insulation.
CELORON—A Molded Phenolic. Standard and Special Forms

DILECTENE—A Pure Resin Plastic  Available in Standard Sheets,
Especially Suited to U-H-F Insu- Rods and Tubes; and Parts
lation. Fabricated, Formed or

HAVEG —Plastic Chemical Equip- Molded to Specifications.
ment, Pipe, Valves and Fittings.

RIC-46 Descriptive Literature
The NON-Metallics Bulletin GF gives Compre-
DIAMOND Vulcanized FIBRE hensive Data on all C.-D
vuLCOID—Resin Impregnated Vul-  Products. Individual Cata-
l canized Fibre. logs are also Available.
BRANCH OFFICES

SEE\OUR
CATALOG IN
EET'S

SwW

NEW YORK 17 « CLEVELAND 14 =« CHICAGO 11 o SPARTANBURG, S. C. o SALES OFFICES IN PRINCIPAL CITIES
WEST COAST REPRESENTATIVES: MARWOOD LTD., SAN FRANCISCO 3
IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8

Can/hzm/al=”iwnwnc/ FIBRE COMPANY

-
Established 1895 .. Manufacturers of Laminated Plastics since 1911—NEWARK 16 « DELAWARE

72 February 1946 — ELECTRONICS



HERE IS THE NEW
WESTINGHOUSE FAMILY OF

POWER TETRODE

FOR FM TRANSMITTERS

Designed specifically for FM . .. Full power input at 120 mc

iow driving power . . . Low grid-to-plate capacitance . . .
Slmphﬁed neutralization . . . Forced air cooling . . . Concentric
terminal construction.

Two WL-477R tubes are used in the output stage of a 1-KW
transmitter; two WL-478R tubes in a 3-KW transmitter; and
two WL-479R tubes in a 10-KW' transmitter.

For descriptive data write your nearest Westinghouse office or
Electronic Tube Sales Department, Westinghouse Electric
Corporation, Bloomfield, IN. J.

de
1w
4 AV Co e‘: o 5V olts
e
forc®® et | per®®
. qte e q A
_nori® R 23 C\l‘"e“ (’0 .or 330
s . =
\—.\\cmz“o“ sge . .7-50 = /5\‘1\0's A p\\(‘\cﬂ‘d . “ce \\B 500 \l

ent- v - 0 v

(."’ﬂg\ on "°d°\\ 308 N \ ‘300 50 VoW? Trans NE \mi!e
N“p\\f‘" A0¢ dc“"e\;_ /50 No\ts \ geree” Jolte oo t e o
1'ct\5'-° ‘30 9 Wons Mo* N\°de on U o ¢octo q\A ,337_00 Yok
\w‘?3 . . \ Mgﬁd D.\ss-“-,o‘ " 0d Y Ogodﬂ“"e\\e 750 N \000 N
scree” | ote e ¥ ot e v =0T
ot 27 ge No ° \Moﬁ\ ; oo W atts AROT ximd e\css Q- o S . o Wott®
N . ghio ] 0 C taQ .
MO* \pﬂ‘ de PO A ho?P ot \ ot e b

pnod® D\sso!e M OC\ ..... \ * Sc\vez“ V°\‘°g\:\.ﬂ*'\' gos W otts

cont™ ss &0 T " An09C on wet 500
R wteot e 5 D"SS‘PO‘;mode ?o. 50008 =

,:\mﬂ\‘z\ o O
ot

Westinghouse gzzmezz

ELECTRONICS — February 1946 73




=

-

| L
L

All Finds. .. all sizes. ..
all finishes

We are completely tooled for making fixed pulleys for the electronics industries
from 14" effective diameter to 81" effective diameter for use with either 14" or 35"
shafts. Small idler pulleys are designed substantially for use with 3" shafts.

We can supply these pulleys regularly with lancings, perforations and hooks
which conform to the standards established by the R. M. A. or can, with Ucinite’s

usual ingenuity and adaptability, meet other requirements when necessary.

The UCINITE CO. L O S L T

LAMINATED BAKELITE ASSEMBLIES
Newtonville 60, Mass.

CERAMIC SOCKETS * BANANA PINS &

Division of United-Carr Fastener Corp.

JACKS * PLUGS : CONNECTORS - ETC.
74
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For greater brilliance and grealer DEFLECTION SENSITIVITY—
l

ated under high ambiensxt;g}l,lfipmem which is oper-

under o using e]
CHARACTERISTICS . . . Simplifyﬁgaﬁ]ng conditions js f?eglfgcfﬁ?fe,ﬁ“"e’“
. eeder o i i ere
Deflection and Focus ... ..........Electrostatic 1hepta] base Pr0videde§lgn' The dia neck al’k:d
Screen: Choice of Pl, P2, P4, P7 electrode leads R adequate insulatiop, Dol
and P11l Screens FOI’ I lgh'ahlfude il’lSu]aﬁo ween
a i i
RATINGS: e Sﬁﬁ lgmons where deflectip 1
Heater Voltage ... ....83a.c ordec. cha atle control, the 3 ing .VO tages are
Current . ....................06ampere nhgeable with the 3Fp Equs 1s dlreCﬂy inter.
Anode #3 (Intensifier) . .4400 volts max. may be readily adapteq t' quipment using the 3Bp
Anode #2 (Accelerating) ....2200 volts max. fOl’ ConneCﬁng the i O l'lse fhe 3JP y provid
Anode #1 (Focusing) ............1100 volts max. either to the o dmtensxﬁer electrode of 1h<; é’}
Peak Veltage between Asscierate Potential than the gqeqry o POIeRMial or 1o 4 hobe.
ea - q n . er
ing Electrode and Any Deflect- _deﬂec.ﬂon senS“jijy th anocde Due to the hi her
ing Electrode ... 550 volis max. ll’lfel’lSlﬁer Potentia] equajet 3JP can be utilized with
Grid Circuit Resistance .. ........1.5 meg, max. pofenﬁa] with 0 tche fhe
out reductiop j Second anod
1 1n sensitjvi 8
: y

Impedance of Any Deflecting
Electrode Circuit at Heater Sup-
ply Frequency ... e 1.0 meg. max.

.anode Potentia].

Eo3/Ev2 Ratio ... 2.3 max.
MECHANICAL CHARACTERISTICS:

Overall Length ... L T— 10

Maximum Diameter ... ... 3"

Base ... oo Med. 12-pin diheptal

wr

ALLEN B. DUMONT LABORATORIES, it
’ — ,._ 2 N £ e _ .
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Flight engineered for

performance and dependability

“replaced cathode bias resistor ‘reference No. 508" with a
400 obm 2 watt resistor.’”’

. an excerpt from a typical Bendix Radio Flight
Engineers report. A report that means the installed
Bendix Radio Communication or Navigation System
will meet the equipment user’s field operation expec-
tations —laboratory performance and dependability
under all conditions.

But—this is only one phase of Bendix Flight Engi-
neering Service. Previous to the equipment’s purchase

highly skilled Bendix engineers make a comprehen- .

sive field survey that is intended to aid in planning the
installation to the user’s satisfaction. This survey pro-
vides Bendix with equipment modification data and
aids in the creative engineering of any new design
products needed for this installation.

Planned for the user, Bendix Radio Flight Engineering
Service enables him to realize the greatest possible
return from his investment—to relieve his mind of
worries over proper circuit protection, undesired
lock-up of electrical control circuits, radio compass
bearing errors, calibration of indicators, etc.

In addition, Bendix Radio provides a Field Engi-

ELECTRONICS — February 1946

neering Service that insures the equipment user of this
same initial performance and dependability through-
out the life of the installation.

Developed by Bendix Radio—these Flight Engineering
Services are some of the reasons why thousands of
users have made Bendix Radio equipment “Standard
for the Aviation Industry.”

BENDIX RADIO DIVISION, BALTIMORE 4, MARYLAND

AVIATION CORPORATION

=
BENDIX RADIO
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WIilLCO DEVELOPMENT

Wilco
- R-Metals

(THERMOSTATIC BIMETALS)

They make possible a single circuit breaker design
for various current capacities.

PROPERTIES AND CHARACTERISTICS—WILCO R-Thermo-
metals—graduated in electrical resistivity from R-24, 24
ohms, to R-530, 530 ohms (sq. mil-ft.), are extensively used
as automatic trip elements in circuit breakers of motors,
generators, transformers and many other industrial devices.
W hether on overload the Thermometal is heated directly by
the current flowing through it, indirectly by a resistor wound
around it, or in response to ambient temperature, the result
is prompt, safe automatic action in tripping the latch, break-
ing the circuit, and giving the current limitation desired.

CONSULT OUR ENGINEERING DEPARTMENT—Write our
Engineering Department for help in developing the proper
application of WILCO materials to your products.

SEND FOR WILCO BLUE BOOK—The Blue Book contains
charts, formulae, and full descriptions of all WILCO
R-Metals and other WILCO products. Send for FREE

copy today.
WILCO PRODUCTS INCLUDE:

CONTACTS— PRECIOUS METAL COLLECTOR

Silver RINGS—

Platinum For rotating controls

Tungsten SILVER CLAD STEEL

Alloys JACKETED WIRE—

Sintered Powder Metal Silver on Steel, Copper,
Invar or other combinations

THERMOSTATIC BIMETAL— requested.

High and Low Temperature ROLLED GOLD PLATE

with new high temperature

deflection rates. SPECIAL MATERIALS

THE H. A. WILSON COMPANY
@ 105 Chestnut Street, Newark 5, N. J.
Branch Offices: Chicago + Detroit » Los Angeles
SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS

. ELECTRICAL CONTACTS - PRECIOUS METAL BIMETALLIC PRODUCTS

February 1946 — ELECTRONICS



W CONTROL FLUCTUATING

POWER SUPPLY TO +12%

One of these three Raytheon Voltage Stabilizer models
can do a great job in improving accuracy and reliability
of your electrical equipment...if varying line voltage
causes uneven performance.

Smooth out your input troubles. Eliminate power
fluctuation. The cost is low. The improvement is often
great. And one of these three models will meet your
need.

Werite today for the complete story—and determine
how your own equipment can benefit. Send for our
illustrated Bulletin DL 48-537.

// lottage O il

ELECTRONICS — February 1946
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Get these principal
operating advantages:

® Control of output voltage to within
+v2% of 115 or 230 V.

® Stabilization at any load within
rated capacities.

® Quick response. Stabilizes varying
input voitage within 1/20 second.

® Entirely automatic. No adjustments.
No moving parts. No maintenance.

g‘x.s‘»A‘.o R e i
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"MANUFACTURING COMPANY A
WALTHAM 54, MASS.
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3 NEW BOBBIN
TYPE RESISTORS

MAXIMUM RESISTANCE VALUES
Type RX3 Type RX4 Type RX5

100,000 ohms

300,000 ohms

500,000 ohms

(wound with 1.5 mil. dia. ceramic-insulated wire)

25,000 ohms

75,000 ohms

125,000 ohms

(wound with 2.5 mil. dia. ceramic-insulated wire)

MAX. POWER RATING AT 80° C. AMBIENT
1 watt 2 watts 3 watts

MAX. TEMPERATURE — Ambient plus rise: 150° C,

RESISTANCE TOLERANCE:
+¥%% to +5%, as specified.
Where close tolerances are neces-
sary, power ratings should be re-
duced in order to maintain sta-
bility. For example, one-third
power rating is consistent with

1% tolerance.

TEMPERATURE COEFFICIENT —
Standard temperature coefficient
is that of nickel-chromium wire,
.017%. Lower coefficients can be
provided with special alloy wires,
restricting the resistance range in
some cases.

STABILITY — Resistors can be cur-
rent- and temperature-aged after

winding to provide instrument re-
sistor stability. When operated at
ratings consistent with tolerance,
stability is *0.1% or 1/10 of

tolerance, whichever is larger.

CONSTRUCTION — Resistors are
wound with ceramic-insulated
Sprague Koolohm resistance wire
on molded, high-temperature plas-
tic forms. The lug terminals are
tinned copper inserts molded in
the plastic form,

HUMIDITY RESISTANCE—Resist-
ors are impregnated to provide
protection against tropical humid-
ity conditions. ‘

SPRAGUE
NOGLOHM

Trademark Reg. U. S. Pat. Off.

WIRE-WOUND RESISTORS

FIRST with Grade 1, Class 1 Resistors; FIRST with resistors

o wound with ceramic-insulated wire; FIRST with glass-
=013 ' - - to-metal sealed resistors; FIRST with glazed ceramic
- TYPERX3 coatings and new style end seals; FIRST with

Megomax high-resistance, high-voltage resistors.

SPRAGUE ELECTRIC COMPANY, Resistor Division, NORTH ADAMS, MASS.
80 February 1946 — ELECTRONICS
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MYCALEX CORPORATION OF AMERICA

makes EXTREMELY
SATISFACTORY
HERMETIC SEAL"

REPORTS M 7_ ; Z

Are you seeking a hermetic seal for transformer termi-
nals? Do you want a low loss, high frequency insulating
material that will bond to metal and give positive as-
surance against oil leakage and the damaging effects
of moisture?

Then read the United Transformer Corporation
report made after tests of MOLDED MYCALEX in con-
junction with Monel Metal in this application. The
results speak for themselves.

For 25 years MYCALEX has been known to engi-
neers the world over as the “most nearly perfect
high frequency low loss insulation.”” Now, in highly
perfected form, MYCALEX offers new opportuni-
ties for product improvement.
Specify MYCALEX where low loss factor and

high dielectric strength are required. Our engineers
are at your service.

S |r4 C.E ' 9’59

TRADE MARK REG. U. S. PAT. OFF.

““Owners of ‘"MYCALEX’ Patents”

Executive Offices, 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y.
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The Ostermotor line includes hundreds of vari- |

ations of many different laminations from
0.944" to 3.690" dia, — 1/2,000 to 1/3 h.p.
in series, split series, shunt — 1/2,000 to

1/12 h.p. in synchronous and induction types. | .

If you need a high-quality motor falling with-
in this general classification, investigate Oster-
motors. Types listed below now in produc-

| tion or going into production. Samples are

available.
H.P. Range Dia. | length
at rated load R.P.M Type @ en9
. ]’!l
Bs. | 1/50—1/30 | 1725 | Jodvetion | gz (4757 10
- 1,1
Ec. | 17501730 [ 1725 | fnduction | ggym 417 10
1/,
Esy | 1/75—1/60 | 1800 |nchianous | agy (4750 )0
Synchronous 415" to
gy | 1/75—1760 | 1800 |Sychronous | gy (472 ]
1/,
£U | 1251710 [st0m | series |3t 4200
H 14,0
Ks | 1/20—1/10 | 1725 S';,?;’;',::;‘a apgr 53/4,,“
Capacitor 51457 to
KC 1/20—1/10 1725 | giart & Run 433 :37%
1,0
kU | 1/10—1/3 | 590M |  series | 4317 5({27/3,,“
CU | 1/150—1/75 | 5.10M |  Series | 1187 | 3%
BU | 1/200—1/100| 5-10M | Series | 1% [ 2%”

£h

G -
e e

for prompt delivery . . .

Synchronous and
Induction Capacitor Type
Motors and Gearmotors

Of instrument quality . . . for timing de-
vices . . . clock and control mechanisms . ..

Immediate delivery on samples;
prompt delivery on production lofs.

If your prod-
uct calls for
asmall motor
or gearmotor

of highest quality where

constant, unvarying per-

formance is a “‘must,”
investigate these dependable new
Ostermotors.

Latest additions to a comprehensive
line of fractional h.p Ostermotors,
these units are the result of 15
years’ research and experience. They
are conservatively rated, light,
compact, smoothly operating units
of uniformly high efficiency that
add much to the performance and
prestige of your product.

Check the features below. Catalog
information on all Ostermotors is
available. We are now in produc-
tion of many units — can give
prompt delivery on samples —
surprisingly good delivery on pro-
duction lots. Write today for fur-
ther information,

Specifications
Bearings: Wick-oiled self-aligning

porous bronze or sealed ball bear-
ings on rotor shaft, Gearmotor
output shaft equipped with pre-
cision needle bearing. Intermediate
bearings are bronze, lubricated
from the gear case.

Stator and Rotor: Laminations are
annealed for highest efficiency.
Rotor is squirrel cage type, skewed
for silent operation and smooth
starting,

Gear Train: Precision-cut spur gears
run quietly in lubricant. Lubricant
is not affected by temperature
changes; will last the life of the
unit.

Capacitor; Qil-filled type, external-
ly mounted.

Mounting: Gearmotors equipped
with alignment bushing at output
shaft; motors and gearmotors have
mounting studs in front end bell.

Modifications: Ostermotors are buils
to your order. Motors and gear-
motors can be furnished with spe-
cial shafts, gear ratios, motor
characteristics, etc., and for odd
voltages and cycles.

Oster Max. Ovutput
Motor Type Motor ::;:: Output Shaft
No. H.P. R.P.M.
Capacitor 115V, 1800
ey Motor Synchronous 60 cycle 1/2000 3600
Capacitor 115V, 1675
Lc Motor Induction | 60 cycle | /1990 | 3350
Capacitor 115V, 30°
LeYr Gearmotor Synchronous 60 cycle 1/2000 60*
Capacitor 115V, 28*
LCr Gearmotor Induction 60 cycle 1/1000 57+
*These speeds now in pro-
» ri duction. Other speeds avail-

able on special order.

MYZ ScLEWS (X)-
T0:30) €0 0€iock.
ASSITIONS, TD-92 THD:

EX) 8. V/0IX AW S
._75%,,“-

%W
7

I RO, 8.
W

John Oster Mfg. Co., Depf. L-30, Racine, Wisconsin
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*Trade Mark Reg.
U. S. Pat. Off.

MODERN ALCHEMIST

««eoproducing the world’s foremost resistance alloy!

Nichrome

Unlike the ancient alchemist who unsuccessfully

sought to create gold from kase metals, this modern
metallurgist is fusing nickel and chromium te produce
Nichrome—the world’s foremost heat and orrosion

resistant alloy!

But it takes more than a balanced union of nizkel and

chromium to produce the supe-ior properties of genuine

Nichrome:. For one, there is the all-important factor of

exclusive Driver-Harris techniques. In every ranufac-

turing and processing operation, from furnace $o_spool,

HARRISON .

BRANCHES: Chicago e Detroit e Cleveland o

Dvriver-Harris
COMPANY
NEW JERSEY

Los Angeles ® San Framcisca o

assure the pezrless and encering qualities of Nichrome.
These quality controls represent 46 years of continuous
aloy research that have established Nichrome as the
time-tested standard by whizh other electrical rasistance

alloys are measured.

Although there are other excellent nickel and chro-
mium combirations, there & only one Nichrome . . .

and it is mude: %nly by Driver-Harris . . . thus Nichrome

is at once t=e registerad Trade Mark and symbol of

PP
L
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H
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v
|
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The curtain is rising on a remarkable “new era” develop-
ment for the "hams” and potenticl hams of the world! It’s
so logical... so ingenious, in its use of advanced electronics
and vultra-modern principles of design that we have kept
the secret for showings in all parts of the country, at
the same time. Dealers will be ready soon. Don’t miss
their KLUGE “Premieres” ... It won't be long!

KLUGE

ELECTRONICS
COMPANY

1031 NORTH ALVARADO STREET » LOS ANGELES 26, CALIFORNIA
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DESIGNED AND _ENGINEERED AT NO. 1 PLASTICS AVENUE

-———

MOLD TUNING EAR 7, ACCURATE.
D/MENSVQNS-*PERFORMAMCE

REQUIRES R/G/W/
AND STABILITY

1§

G-E MYCALEX...
for High-Frequency Insulation

@ Ilere is a critical tuning bar for a radio transmitter.
It had to be made of a low-loss material that could be
molded to accurate dimensions—tuning depended on
that.

The problem was brought to No. 1 Plastics Avenue.
And it was solved by specifying G-E mycalex—com-
pound of glass and powdered mica with a unique com-
bination of properties.

G-E mycalex proved to be an excellent insulating
material to meet exacting requirements of dimensional
stability . . . rigidity . . . high-frequency insulation.

You, too, may find that molding G-E mycalex to your
design will solve an insulation problem of yours. G-E
mycalex is also available in standard sheets and rocs.
Write to Section S-7, Plasties Divisions, General Electric
Company, 1 Plastics Avenue, Pittsfield, Mass.

'GENERAL} ELECTRIC

S CD46-N7

- el
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«“|’'ve run tests and I Know...

These are the

Sharpest Cost-Cutting Tools

that any shop can use!”’

Comparative tests of American Phillips Screws with any other type
prove: American Phillips Screws always cost less to use. Here are some of
the reasons:

Easier Handling: 4-winged driver fits firm and straight into tapered recess in
screw-head . . . can’t twist out. Spiral and power drivers are safe to use on
all jobs. No fumbling, false starts or dropped screws.

Fast, Straight Driving: Screw and driver align automati-
cally into one straight driving unit. Starting is faster.
Driving is easier. And screws are turned up tight and
flush the first time, every time.

Cleaner Fastenings ...Unmarred Work: No crookedly
driven screws, no split or burred screw heads. And
because the driver can’t twist out, there are no slashes
on work-surfaces, no injuries to workers.

IN SUM: American Phillips Screws save an average of
509, in assembly time.

Today, with assembly costs increased and threatening
to go higher, the time saved through the use of
American Phillips Screws becomes doubly important.
And you get a further saving, too, from American’s
4-phase inspection, which gives you a higher
“perfection-percentage’” in every order for
American Phillips Screws and Bolts. So start
action today, to cut costs the American way.

AMERICAN SCREW COMPANY
PROVIDENCE 1, R. I
Chicago 11: 589 E. Illinois Street
Detroit 2: 502 Stephenson Building

You’ve got Thousands to Gain—and Nothing to Lose
WHEN YOU CHANGE TO:

AMERICAN
ILLIPS Souewz

8¢ February 1946 — ELECTRONICS



Available Now —RCA’s 2BL
generator (background, left)
and applicator (foreground) is,
we believe, the first low-power
(1.5 kw, 400 kc) equipment
designed specifically for small
inductionheatingapplications.

RCA ELECTRONIC GENERATOR

speeds small soldering ;and brazing jobs
/

‘
i
i
i
&
2

YOU will find this equipment particularly useful
for soldering and brazing such items as condenser
cans, terminals, radiator valves, and watch cases. It
can also be used to save time on small hardening,
heat-treating, and welding operations.

As the applicator (work unit) is separate from the
generator, unusual working flexibility is assured—
the applicator can be mounted right next to the as-
sembly line and the generator installed as much as
25 feet away (out of the high-priority working area).
The foot switch connected to the applicator allows
the operator free use of hands; all other controls—
such as tim<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>