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When a Flier’s
Best Friend
is
His “Gibson Girl”

o

This emergency radio transmitter, as built
by Kingston Products Corporation, Kokomo,
Ind., has a Mallory Circuit Selector Switclr
Jor sure-fire signal selection.

HEN a plane is forced down, rescue of

the crew often depends on their “Gib-
son Girl” —the curvilinear emergency trans-
mitter that can send out three kinds of radio
distress signals, or flash a light, continu-
ously or intermittently.

Nerve center of the “Gibson Girl” is a pre-
cision switch by which the operator turns
the transmitter on or off and selects the de-
sired radio or light signal. In this applica-
tion, where dependability is literally vital,
a Mallory Circuit Selector Switch is used.
Sturdily built, with essential parts made of
cadmium-plated steel and silver-plated brass,
this switch is designed to resist salt water
and atmospheric corrosion in any climate.

When you're designing new radio, electronic
or electrical devices, be sure to check over
the line of standard Mallory products, built
with special precision fealures—single and
multi-gang circuit selector switches, push
button and jack switches, resistors, volume
controls, condensers, plugs and jacks. To
simplify your assembly problems, speed pro-
duction and cut costs, write Mallory parts
into your circuit diagrams or blueprints.

Ask your nearest Mallory Distributor for a
free copy of the latest catalog on Mallory
Approved Precision Products. If you have
a specific design problem,
consult our engineers.

P. R. MALLORY & CO., Inc.
INDIANAPOLIS 6, INDIANA

P.R.MALLORY 8 CO. Inc

MALLORY

Industrial and Electronic Swite es

wWwWw americanradiohistorv com




ELEGIRONIC

IINIDIUSHTIRIESS

* IN THIS 'SSUE‘ JANUARY, 1945 *
. FRONT COVER—Thermistor Processes ... .......... ........ ... .. See Page 4
EDITORIAL ....... .. .. ... IR T . . . .. . .. 20 00 5o 75
THERMISTORS in ELECTRONIC CIRCUITS—Ralph R. Batcher ......... ..... 76
1945 STATISTICAL PICTURE. . .. ... . .. . . e, cenee.. 81
LOCATING LAND MINES—Paul P. Horni ............ op TCT e o gz - -2 | 182
APPLYING POWER LINE CARRIER PRINCIPLES—F. S. Beale .............. 84
KLYSTRON EQUIPMENT—Jesse B. Sherman ............................. 88
- CkaLEY-OW' 200 KW "VOICE OF AMER'CA"—R-. J. Rockwell ... .. .. ... 90
IRE TECHNICAL MEETING . ......................... T = R 95
PE TUBE X-RAY TIMER—H. D. Moreland .................. ot . 96
FACTORY SHORT CUTS ... ... .. . ittt O <
LATEST TYPE AAF BLIND LANDING EQUIPMENT—M. E. Montgomery . .. ... 100
HEARING AID TECHNIC—C. J. LeBel ...... .... E P [~ ™ 0 o 104
CR TUBE LIFE TESTS—Leonard Chioma . .... . ..... sl b B AR B B 107
[TUBESNamt e JO B e o g |0 - B . L e cno bogg e o v e eione = B e M 108
TELEVISION IS READY " ..!1:. . 0voio . 00 30000, . PN e 122
What:isiNew. .o b 2. o i 109 New Patents Issued. .. .. . w24
Survey of Wide Reading ,....... 112 Television Today .............. 120
Washington News ... ..... .... . 116 New Books ............ o T 207
Associatlon News Tk ... 118 New Bulletins ........ .. ...... 210
ORESTES H. CALDWELL, Editor M. CLEMENTS, Publ‘isher

EDITORIAL STAFF—Ralph R. Batcher, consulting editor; Stanley P. McMinn, managing editor; William Moulic, electronic
theory and design; Gllbert Sonbergh, industrial applications; Josepha Zentner, Ph.D., patents and- foreign reviews, H. L. M.
Capron, engineering management relations; E. T. Bennett, editorial records; Charles Dreyer, art director; Carl Buhrer, circuit
diagrams; Barbara Chasen, layout and production; Roland C. Davies, Washington editor. '
READER SERVICE—L. D. Chesson, H. Mirtel; data research, H, Kulik.

CIRCULﬁTION—B. V. Spinetta, circulation director; Subscriptions; list compilation: B. Gollub, M. Groeming, B. Ruchaisky,
A. Warshaw.

BUSINESS— M. H. Newton, business manager; John Samborn, eastern manager; Richard Fitzpatrick, western manager; O. H.
Sutter, New England Manager; Lee Robinson, district manager; N. McAllister, production manager: J. E. Cochran, make-up;
E. P. Butler, E. Hekking; W. W. Swigert, credit manager; W. Kenneth Reynolds, M. Feldman, D. Williams, E, Callahan.

CHICAGO MANAGER—R. Y. Fitzpatrick, 201 N. Wells Street. Tel. RAN 9225,

www americanradiohistorv com




IIIIIPEHEX

WATER AND AIR COOLED TRANSMITTING AND RECTIFYING TUBES

The ILLINOIS TOOL WORKS has made tremendous strides in the design and
development of dielectric heating equipment for such applications as
moulding bakelite, heating pre-forms, joining thermoplastics, etc. AMPEREX
tubes are used in all such equipment produced by this well-known concern.
With the ILLINOIS TOOL WORKS, as with many other leading concerns work-
ing with electronic tubes, it’s the “Amperextra” of longer life and low-cost
efficiency that has made our products a first and exclusive choice. AMPEREX
pioneered in the field of tubes for industrial applications. We are familiar
with the needs of industry, and we have the tubes to meet all requirements.
Consult AMPEREX for assistance with your present or postwar problems.

IMPORTANT! AMPEREY tubes are now available through lead-
ing radio equipment distributors. This new arrangement may

nmPEB Ex save valuable time for busy engineers by enabling them to obtain
; many of our standard tube types from their local supply sources.

AMPEREX ELECTRONIC CORPORATION

79 WASHINGTON STREET - - - . . BROOKLYN 1, N, Y.
Export Division: 13 E. 40th St., New York 16, N. Y., Cables: "Arlab"

THE WAR ISN'TF OVER YET...BUY AND HOLD MORE WAR BONDS

ELECTRONIC INDUSTRIES e January, 1945
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LONG LIFE
Is built mto every

Tohe Capacitor

*

In War, Long Life Saves Lives
In Peace, Long Life Saves Customers

i
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SPECIFICATIONS OF JUST ONE TYPE OF THE MANY TOBE OIL-IMPREGNATED
AND OIL-FILLED PAPER CAPACITORS. ..

OM-CAPACITORS

TYpe OM-* MIDGET OM-CAPACITORS
RATINGS . . . . . . 05 to 2.0 mfd. 600 V.B.C. =5 i
.05 mfd. to 1.0 mfd. 1,000 V.D.C. RATINGS 05. .1 and S
STANDARD CAPACITY TOLERANCE . . . . . . 2095%* Lol = RE e ool v D.C
TEST VOLTAGE . . . . . . . Twice D. C. rating 05 x .1 1,000 V'.D..C..
SROUAD 1EST o 0 3 Fv 2500 Yolts D-C: STANDARD CAPACITY TOLERANCE . . . . . . 2006+
SHORTNE TEN -3 R GROUND TEST . . . . .. . 2,500 V.D.C. ‘
RES'S"NCFOS e et R a0itbaregohins OPERATING TEMPERATURES. . . . -55° F to 185° F This new separate
.25 to 0.5 mfd. 12,000 megohms SHUNT RESISTANCE . . . . . . . 20,000 megohms monnting is stronger
1.0 to 2.0 mfd. 12,000 megohms POWER FACTOR . . . . . At 1,000 cycles—.0075 and helps  prevent
.. At1,0 . 005 CONTAINER SIZE ) -
el - - A Oreyles-—.008.%0 0% Width %", lenath 1-5/16”, height 1-11/64” 2""4 e 1
Width %", length 1-5/16”, height 214" MOUNTING HOLE CENTERS . . . . . . .. . . 114" 5 '; « g bf
MOUNTING HOLE CENTERS . . . . ... .. . 114" O e Nace
design takes the

*Data sheets showing complete code number for units having a specific capaci-
tance value and voltage rating available on request. **Other tolerances available.

A SMALL PART IN VICTORY TODAY...A BIG PART.IN INDUSTRY TOMORROW
ELECTRONIC INDUSTRIES ® January, 1945 3

minimum amount of
space.
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The original Kodachrome photo-
graph, made especially for “Elec-
tronic Industries” in the Western
Electric Laboratories by Lazarnick,
illustrates one phase of thermistor
testing. Sometimes these tiny com-
ponents are built into networks and
housed in metal containers. Such
box-type thermistor units are
shown here under final test. The
recent development of precision
test procedures has advanced the
knowledge of thermistor charac-
teristics and provided industry with
a new circuit element of consider-
able importance.

Help for Filers

You may notice that beginning
with this issue of “Electronic In-
dustries” there is a somewhat
conspicuous figure 1 on what
printers call the backstrap of the
magazine, The idea originated in
the editorial department where the
orderly nature of one of the editors
indicated a need for revealing at a
glance whether his file of issues
was complete. If isSues are missing,
or if they become misplaced in or-
der, the numbers, he says, stick up
like lights in a blackout. So hence-
forth each issue will carry a num-
ber arranged so that as the file
grows the line of numbers will slant
as shown in the illustration.

Correction

An unfortunate typographical er-
ror in the article, “Television Serv-
ice Hinges on Frequency,” appear-
ing in the December issue of
“Electronic Industries,” made Dr.
E. W. Engstrom observe that, “All
factors considered, television broad-
casting channels should start as
near 145 mc as possible.”” What
Dr. Engstrom said, as properly
quoted from his testimony before
the FCC public hearing in Wash-
ington, was “45 mec,” not 145.

The National Assembly of Turkey has
authorized the construction of four new
radio broadcasting stations and enlarge-
ment of the existing station at a cost of
$4.230,800. There have been many com-
plaints that the existing station at Ankara
cannot be heard clearly in other parts of
the country.

ELECTRONIC INDUSTRIES ® January, 1945
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NCLUDZED in the many test and in-
spection operations which guard the
quality o the FG-105 thyratron—a
widely used G-E industrial tube—are
50 that cover materials (in the course
of which 237 dimensions are checked
for accuracy); 28 inspections of succes-
sive processes of manufacture; also 28
different tests of electrical character-
istics and mechanical construction
which are made after the tube is com-
pleted. Every tube undergoes this ex-
haustive series of checks and inspections
—comes to your plant fully pre-tested
for the kind of work it is to do.

Over ar.d above these tests are others
for which tubes are selected at random
in order to prove by extensive use—
and abuse—that they will perform their
design functions with margin to spare,
will withstand vibration in transit and
in use, and —of prime importance—will
do their jobs properly for the full life
period. Such tubes are given accelerated
life tests by being subjected relentlessly
to conditions much more severe than
actual- operation, to an extent where

THERE ARE 265 MAIN SUPPLY OUTLETS FOR G-E

T

- 106 tests
assure you of top

this G-E electronic

from

500 hours on test equals 10,000 hours’
normal use. Nothing less than success-
ful completion of the required period
Dplus is taken as evidence that tube pro-
duction is holding to General Electric’s
high standards of quality.

The life test sets the seal on a thor-
oughgoing inspection program which
places G-E tubes in your hands for ser-
vice that is better and more dependable.
You can count on the G-E electronic
tubes you buy! And you can rely on
securing them in the minimum time
from a convenient and reliable local
source. G-E offices and distributors are
everywhere, their service backed by an
extensive system of warehouse stocks.
For information and prices on any in-
dustrial tube in G-E’s completeline, con-
sult your nearest G-E supply source, or
write direct to Electronics Department,
General Electric, Schenectady 5, N. Y.

TUNE IN General Electric’s “The World Today”
and hear the news from the men who see it happen,
every evening except Sunday at 6:45 E-W.T. over
CBS network. On Sunday evening listen to the G-E
“All Girl Orchestra” at 10 EEW.T. over NBC.

ELECTRONIC TUBES, BACKED UP BY CENTRALLY

LOCATED STOCKS IN 26 LARGE CITIES FROM COAST TO COAST

GENERAL @) ELECTRIC

ELECTRONIC INDUSTRIES @ January, 1945

162-D1-8880
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GIVEN G-E TUBES ON THIS MODERN, FULLY EQUIPPED STAND

THYRATRON FG-105.
PRICE $37.

This mercury-vapor 4-electrode tube—with
both control and shield grids—is adapted to
many industrial sockets where sensitive grid
response is essential. Motor control is one such
type of service: ratings for this are cathode
5.0 v and 10.0 amp; anode 2,500 v peak, 40.0
amp peak and 6.4 amp average. For resistance
welders, where FG-105 conmtrols the trans-
former primary current, the tube is rated at
cathode 5.5 v and 11.0 amp; anode 750 v peak
77.0 amp peak and 2.5 ampaverage. For speciai
high wave or “energy sterage” welders, the
ratings are cathode 5.0 v and 10.0 amp; anode
10,000 v peak, 16.0 amp peak and 4.0 amp
average. Complete data and performance chart
will gladly be supplied to you upon request.

S
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SERIES

| 1%2* Diameter
(1.235)

WA RNING:. .. theillustration to the left is not drawn from real

life. But getting down to the real facts of life, Fusite multi-terminal panels

make your fondest dreams come true regarding hermetic sealing. Fusites can
and do stand produciion handling. They pass the tough thermal shock test of dry ice to
boiling water. They are made of cold-rolled steel, tin plated. But this is only part of the
story. The glass insulation is joined by interfusion with metal. And it works! Fusite is the only
(so far as we know) mulfi-ferminal panel interfused within a reinforced metal shape, all in
one piece. One and only one sealing operation is required to hermetically seal electronic
component parts—such as transformers, relays, coils and the like. Write on your business
letterhead for samples and descriptive literature (we may have it ready). And don't send
us an order now . . . but please remember to do so when Uncle Sam says, "Okay, boys,
you can produce for others.” We want your business, but we no-can-do, now! We'll need
it then. So let's be friends now and customer-friends then. Thanks for readin’ and writin'
and rememberin’,

" I'M JUST AN AMP,
<~ A'CIRCUIT SCAMP,
AND DAMPNESS. SETS ME REELING;
SO KEEP ME DRY,
INTENSELY SPRY,
WITH FUSITE ATMO-SEALING

CINCINNATI ELECTRIC
PRODUCTS COMPANY

ELECTRONIC INDUSTRIES @ January, 1945




History of Communications. Number Ywz've of a Series

COMMUNICATION BY THE BLINKER

The Blinker, an adaptation of the Heliograph with its own source of
light, has been found invaluable for night and day Naval Communica-
tions. While limited by “line-of-sight” transmission and the elements of
weather, it has been an aid to our cautious convoys during “radio
silence.”

When Victory is ours and the days of “radio silences” are gone forever,
private citizens again will have electronic voice communication equip-
ment for theix vachts and other pleasure craft. With the release of
civilian radio bands Universal will again offer the many electronic voice
components for use m marine craft.

{ FREE—History of Communications Picture
Portfolio. Contains ocver a dozen pictures suit-
able for office, den, or hobby room. Write for
your “Portfolio” today.

UNIVERSAL MICROPHONE COMPANY CLF‘”
INGLEWOOD, CALIFORNIA ./.‘;‘J

EXCELLENCE IN PRODUCTION

FOREIGN DIVISION: 301 CLAY STREET, SAN FRANCISCO 11, CALIFORMIA - .CANADIAN DiVISION: 560 KING STREET WiST, TORONTO 1, ONTARIO, CAMADA
3 ELECTRONIC INDUSTRIES e Jamuary, 1945
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OUR present production rate permits us to offer sizeable quantities of these precision-machined
units on a favorable schedule. Why not anticipate your needs for connectors of this type now and allow
us to schedule your requirements to assure delivery when wanted? @ Built to conform in every respect to

U. S. Army-Navy designs and specifications, these parts interlock firmly, when coupled, to assure positive,
vibration-proof contact. The die-cast zinc housings and other metal parts are heavily silver plated. Contact

parts (both pins and sockets) are made of specially tempered spring-brass. Cable
plugs and receptacles alike are insulated with low-loss mica-filled
bakelite. Plugs may be had in either Connector #50.399-1 (Signal
Co-ps #PL-259), or Connector #50.393 (Navy #Cl-49195) models.
Connector receptacle #50.392-1 (Signal Corps #50-239, Navy #CI-49194)

is standard for each of these designs.
CONNECTOR DIVISION OF

INTERNATIONAL RESISTANCE CO.

January, 1945

:i Co-axial Connectors \
e T Tl

For more detailed information we suggest you write today for Connector
Division Bulletin No. 4.

ELECTRONIC INDUSTRIES e
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RECEIVING TUBES

INCANDESCENT LAMPS OWENSBORO -

FLUORESCENT LAMPS EXPORTS

wWww.americanradiohistorv.com

EXECUTIVE OFFICES

i ——— T ———

ELECTRON TUBES

TRANSMITTING TUBES .
CATHODE RAY TUBES o By
SPECIAL PURPOSE TUBES ‘ ih

KENTUCKY

15 MOORE STREET NEW YORK

ELECTRONIC INDUSTRIES o

January, 1945



UTAH
SPEAKERS:
= ore than 20
* million Utah speakers
havebeen madefor radio,

and public address systems.

THE UNBROKEN CIRCUIT

A machine like that shown above may
look like a complicated and perplexing
mass of metal to you, but not to Utalins*.

They visualize the precision of theresult-
ing tools . . . made in Utah’s own factory
to Utah’s undeviating standards. They
know these tools will play a major part in
creating the quality products that make
possible the modern electronic circuit.

And Utalins* know the performance of
these products! FKFor
Utah’s process is abso-

lutely comprehensive

*Uzalins— Utah’s helpers.

RADIO PRODUCTS COMPANY
CHICAGO. ILLINOIS

. . . the making of tools is only the first
step. It is followed by the eclose super-
vision and painstaking testing of all steps
of manufacture, from raw material to fin-
ished product. . . the unbroken circuit.
When finally these products become an
integral part of an electronic device, those
listening—as well as those working in the
many phases of electronic development—-
can recognize the superior quality of the
products that emanate
from Utah’s self-con-

tained plant.

www.americanradiohistorv.com



v¢ Largely responsible for Corry-James-

town’s success is the founder, Mr. D. A.
Hillstrom. Relentless in his quest for
ways to improve “Steel Age” products,
he has built an organization constantly

dedicated to producing improved prod-

ucts and services.

WWW.americanradiohistorv.com
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of ACHIEVEMENT...

B¢ Corry-Jamestown celebrates its 25th birthday this month. Over those years
we have multiplied our manpower from 10 to 350 . . . our floor space from
20,000 to 185,000 square feet. But, more important, we have established a
record of integrity and a reputation for quality that transcends physical

measurements.

¥ Originally devoted exclusively to the manufacture of “Steel Age” Office
Furniture, with the war we turned our facilities to the production of electronic
equipment. Our success has brought us to a determined decision. Postwar we

shall continue in this field with a fully manned électronics division.

% With our full energies devoted to war work, we have little time to celebrate
our QUARTER CENTURY OF ACHIEVEMENT. Yet, briefly, we mark
it in passing with wholehearted thanks to those leaders in the electronic
industry who have selected us to serve them today. In a peacetime tomor-
row, we pledge a continuance of the quality of workmanship that has marked

our small contribution to your great wartime work.

CORRY - JAMESTOWN

MANUFACTURING CORPORATION % CORRY, PENNA,

www americanradiohistorv com®=




Manufacturers

are invited to take advantage of
Centralab’s unchanging quality and
splendid engineering co-operation on
Selector Switches.

These switches are available in both
steatite and bakelite insulation, the
former being indicated where low
loss and low moisture absorption for
high frequency circuits are required.
Built by Centralab to withstand the
heavy service specifications required
by the Army and Navy. May be had
with fungicidal treatment for tropical
climate.

Allswitches have double-wipe contact
terminals for long life. Low contact
resistance of less than 2'2 milliohms
and are completely self cleaning.

Centralab

Division of GLOBE-UNION INC,, Milwaukee
Producers of Variable Resistors —Selector Switches —
Ceramic Capacitors, Fixed and Variable —
Steatite Insulators.

Al

14 ELECTRONIC INDUSTRIES @ January, 1945
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The final stages of manufacture of large
oscillator and rectifier tubes mustinclude
thorough outgassing. Thishas customarily
been done in three separate opera-
tions, and it was considered inevitable
for two-thirds of the equipment to be
idle while one-third was in operation.
Machlett felt that this produced highly
undesirable effects on output, costs, and
on tube quality. So we developed o
unique production line.

Here is the Machlett method: the
tubes are sealed on a high-vacuum
pump which is mounted on a dolly, and
thus can be wheeled through each sta-
tion in turn while pumping continues
steadily. The dolly goes first into the
baking oven {shown above); then to the
second station, where the tube elements

ELECTRONIC INDUSTRIES @ January, 1945

are brought to red heat by induction;
then to the third, in which they are bom-
barded repeatedly at 70,000 volts.
This is about 10 times the usual voltage,
and not only reduces the time required
in a later seasoning process, but assures
much better tubes.

This system, devised at a time when
war demands were tremendous, approx-
imately triples the output of the equip-
ment. More than that, we believe it
produces tubes with less residual gas
and hence more stable operation and
longer life. When buying radio tubes
for communications or industry remem-
ber this Machlett production technique
which makes possible the tube illustrated
above . . . Machlett Laboratories, Inc.,

‘Springdale, Connecticut.

vwwW americanradiohisto om

wheels?

Ever 1

a vacuum |

ML-861, screen-grid
r-f oscillator and
amplifier tube.

RADIO ITS 46 YEARS

RAY TUBE EXPERIENCE
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A GLASS BONDED MICA INSULATING MATERIAL L{

INTERNATIONAL “PEMQUE”

Machined to tolerances of a frog's hair

\ ERE is a high-frequency, glass-bonded mica, insulating ma-
r CHARACTERISTICS terial that can be machined to tolerances, the thickness of
High Dielectrie Strength q .
;i?ih l:‘o::r‘l":uo‘r * a ‘“‘frog’s hair— or at least .005 of an inch.

g csistance to . " . . . . . .
o o . The density that makes this kind of fabricating poessible is obtained
e s el through a Pyro-Welding process exclusive to INTERNATIONAL
R oL Sithitee “PEMQUE.” It is a practical guarantee against insulation failures;
D e o of high resistance to moisture—to heat—to fungi growth and
Rentviant 16 Fungi Growth assures almost unlimited years of low-loss service.

SRR IES INTERNATIONAL “PEMQUE” is available in three sizes: (1)10%"
ELECTRICAL
Lo b S e x12%" (2) 8%''x14%%"" (3) 6}4''x18)3"'. We are equipped, however, to
(Afrer il ;Ta.fa:ffﬁi?.,..." - supply in any quantity, in any size, intricate forms that must be
room lemperature) a . . .
Are Resiotanse (Current and time machined to the most rigid requirements.
te form conducting pat
S, Ranw Taln .3 Ask us to tell you more about
PHYSICAL b6 ”
s N S B INTERNATIONAL “PEMQUE
Coeflicient of Linear Expaneion
Por Degree C - - - 10 x 10-6
Density—Ibs. per eubic ineh - .100
Specifie Gravity - - -« o 2.83
Color - - - - . . . - Gray
Surface - Hard - Smooth)

T ERE

Porosity—After 6 hours in dye at

10,000 psi there was no visible
penetration into the sample.

MECHANICAL

Tensile Strength—

Ibs. per sq. in. - 8,500-10,000
Compressive Strength—

Ibs. per sq. in. - 35,000-45,000
Flexure - - - - - 17,000-18,500 "

oot et | INTERNATIONAL PRODUCTS CORPORATION

B tn =L S s 2554 GREENMOUNT AVENUE
B e S A BALTIMORE 18, MARYLAND
850 F. .......... .29,
OSONER . S .. Ty 1\75%

\ ’ 7 QUOTATIONS CHEERFULLY SUBMITTED ON REQUEST

www americanradiohistorv com



HIGH-ATITUOE
" BRUSHES..

First aid for difficult
ground-level applications

Many months have now passed since Stackpole
brushes treated with a Westinghouse process first
made aircraft generator brush life at high altitudes
a matter of weeks and months instead of simply
hours. During this time, much has -been accom-
plished in adapting these same outstanding high-
altitude brush principles to difficult and unusual
ground-level applications.

The basic feature of these brushes is of course
their amazing ability to maintain the essential pro-
tective film on commutators in order to minimize
wear under a wide variety of commutating con-
ditions. Although Stackpole research in applying
this feature to brushes for earth-surface equipment is
still continuing, it has now reached a point where
Stackpole engineers will welcome inquiries from
brush users having unusually difficult conditions to
meet. You can count on a frank and honest opinion
as to whether or not we believe Stackpole High-
Altitude Brushes can help you.

STACKPOLE CARBON CO., St. Marys, Pa.

THE NATION’S LARGEST PRODUCER OF
FRACTIONAL HORSEPOWER MOTOR BRUSHES

Brushes and Contacts (All carbon, graphite. metal and composition types.)

Rare Metal Contacts o Graphite Bearings o Welding Carbon Products

Packing, Piston and Seal Rings o Continuously Adjustable Carbon Rheostats
Sintered Iron Components

ELECTRONIC INDUSTRIES @ Jlanuary, 1945 17
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%ew W in industry impose new demands on assembly

lines . . . for a new measure of economy through faster, safer, easier, and better
production. Wherever power driving is used, the records show that cCLUTCH HEAD
Screws scale down the final costs with modern features and advantages which are
not matched by any other screw on the market today.

VISIBILITY . . . The wide Clutch recess offers a clear, definite target, inviting confidence
and unwavering action by the ‘“‘greenest’’ operator. No “breaking-in” required.

SAFETY ... . The Center Pivot on the driver makes deep dead-center entry automatic.
No canting, no slippage to injure manpower or damage materials.

EFFORTLESS DRIVING . . . The straight-sided driver squarely contacts the full area. of
the straight-walled Clutch to eliminate end pressure as a hazard and as a fatigue
factor. With CLUTCH HEAD, there is no ride-out tendency as set up by “tapered”
driving.

CLUTCH HEAD LOCK-ON ... A slight reverse turn creates a friction-hold which unites
screw and driver as a unit for easy one-handed reaching to hard-to-get-at spots.
No slow-down fumbling. With field service Type “A’ Bits, this feature functions
automatically for easy withdrawal of screws, undamaged and saved for re-use.

SCREWDRIVER CONTROL <.« NEW TOOL ECONOMY . ¢ .«

This is the only modern screw
engineered for operation with
ordinary type screw drivers
or any flat blade of reason-
ably accurate width. Thick-
ness of the blade is secondary
because the roomy Clutch

Ruggedness of structure ex-
plains why this tool stands up
through a longer continuous
“spell” on the line. Repeated
reconditioning to original effi-
ciency requires only a 60-
second application of the end

permits a wide tolerance. surface to a grinding wheel.

UNITED SCREW AND BOLT CORPORATION
CHICAGO 38 CLEVELAND 2 NEW YORK 7

18 ELECTRONIC INDUSTRIES ® January, 1945
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. Parasitic Uscﬂlaﬂ'tms caused by rebouncing relay contacts can
prove m:ghly iroublesome. However, DuMont Oscillography (oscil-
lographxc*é’eqmpmem plus the know-how) can be invaluable in
deférmining the source ofguch difficulty as well as providing con-
‘clusive evidence that remedial measures have proved effective.

For mslance : :

E

b g 'SIandard; 'ﬁﬁUMont‘ osgillograph
with single-sweep feéatyre is used.
No additional accessories required.
Relay is actuated by closing a
switch. Relay contact applies 60-
cycle wave to vertical deflection
plates of cathode-ray. tube. With
sweep frequency set at 60 cycles,
one complete sine wave period ap-
pears on screen.

If relay contact closes without re-
bounce, the transition from horizon-
tal line to sine wave is a simple
straight line and generally occurs
so quickly that it is difficult to ob-
serve visually. However, if re-
bounce is present, the interruptions
are indicated by a series of parallel
vertical lines readily observed, as
in Fig. L.

If it is desired to determine the

number of interruptions and dura-
tion of rebounce periods, photo-
graphic records are made. Since the
frequency of the sine wave is
known, the evaluation of results is
simple. In this oscillogram there
were over 20 rebounces before es-
tablishing definite contact. Total
duration of series of rebounces is
1/250th second. Time between
opening and closing of contact is
about 50 microseconds. Greater ac-
curacy may be had by using higher
frequency wave generated by an
external oscillator.

Fig. 2 oscillogram demonstrates
that rebounce has been eliminated
by cadmium plating the contacts,
amalgamating with mercury, and
finally dropping liquid mercury on
them.

An illustration from hundreds of useful applications of DuMont
Cathode-Ray Oscillographs. Perhaps your measurement technique
can be simplified or improved upon by DuMont.

© ALLEN 8. DUMONT LABORATORIES. INC.

ELECTRONIC INDUSTRIES @ January, 1945
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SlechoYores DIFERENTIAL MICROPHONES

Electro-Voice engineers have years of experience in the
elimination of ambient noise. We designed and devel-
oped the now-famous “Lip-Mike,” the first successful
Differential microphone. Qur new Model 205-S for air-
craft, railroad, industrial and police applications is
another Differential achievement. Soon there will be

Electro-Voice Differential microphones for all commun-
fcation services. Watch for them.

It any of your limited quantity needs can be met by standard
mode! Electro-Voice microphones, with or without minor modi-
fications, contact your local radio parts distributor,

ELOOD DONORS

ARE URGENTLY NEEDED.

..SEE YOUR LOCAL RED CROSS
o Ce ® |
YVOTC& microrHoNEs I
. ELECTRO-VOICE CORPORATION + 1239 SOUTH BEND AVENUE - SOUTH BEND 24, INDIANA
L Export Division: 13 Eas! 40th Street, New York 16, N. Y., U.S. A Cables: Artab
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The Greeks gave us a word for 1t...
now we give 1t to you

WHEN Sperry first developed its
velocity-modulated, ultra-high-

frequency tube, the word “KLY-
STRON was registered as the name
of the new device.

This name — from the Greek, as
coined by scientists of Stanford Uni-
versity —is an apt description of the
bunchingofelectronsbetween spaced
grids within the tube.

“Klystron” is a good name. So
good, that it has come into wide-
spread use as the handy way to des-
ignate any tube of its general type,

whether a Sperry product or not.

This is perfectly understandable.
For the technical description of a
Klystron-type tube is unwieldy,
whether in written specifications, in
conversation, Or 1n Instructing mem-
bers of the Armed Forces in the opera-
tion of devices employing such tubes.

These conditions have prompted
many requests from standardization
agencies—including those of the
Army and Navy—for unrestricted use
of the name Klystron. In the public
interest, Sperry has been glad to

comply with these requests . ..

From now on, the name KLYSTRON
belongs to the public, and may be
used by anyone as the designation
Jor velocity-modulated tubes of any
manufacture.

Sperry will, of course, continue to
make the many types of Klystrons it
now produces, and to develop new
ones.

On request, information about
Klystrons will be sent, subject to
military restrictions.

SPERRY GYROSCOPE COMPANY, INC. crear neck, N v.
Giwision of the Shersy Corfroration

LOS ANGELES ¢ SAN FRANCISCO -
HONOLULU

*

NEW ORLEANS

J CLEVELAND » SEATTLE

GYROSCOPICS «+ ELECTRONICS « RADAR ¢« AUTOMATIC COMPUTATION « SERVO-MECHANISMS

ELECTRONIC INDUSTRIES

e January, 1945
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Hinh Phioritios.... G-
BOUGHT THIS BRUSH SURFACE ANALYZER

When the Addressograph-Multigraph Corporation in Cleveland, found
it necessary to accurately measure the surface finish on grained zinc
plates, they bought a Brush Surface Analyzer to do the job. Now, they
are able to control these surfaces- to micro-inch roughness by studying
graphic readings of the irregularities measured to one millionth
of an inch (.000001").
This instrument was purchased with a high priority rating. No longer
is this necessary. Greatly expanded production facilities are now
enabling us to make prompt delivery with no priorities.

The Brush Surface Analyzer is an indispensable tool in modern pro-
duction where closer control of surface finish is greatly emphasized.

See how this instrument can best serve your production needs by
a demonstration at your plant.
Also write for a free brochure —“Surface Finish —.000001 inch.”

THE BRUSH DEVELOPMENT COMPANY

L 3433 PERKINS AVENUE ° ‘ . CLEVELAND,14, OHIO

22 EL CTRONIC INDUSTRIES @ January, 1945
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. « « How MYCALEX Solved a
Tough Insulating Problem for

HAZELTINE ELECTRONICS
7. and the NAVY. . .

.

Note one moie success story
concerning MYCALEX and an
outstanding >uilder of elec.
tronic apparatus. :MYCALEX—
the “last word” in low-loss in-
sulation—may bg the right
answer to your problem, too.
Write for deicil‘gd specifi-

cations and samples.

ELECTRONIC INDUSTRIES # January, 1945

ATHE INSULATOR \ 4

TRAL G. U.S. PAT. OFF,

OF AMERICA

"OWNERS OF '"MYCALEX’ PATENTS"”’

CLIFTON, Executive Offices: 30 ROCKEFELLER PLAZA
NEW JERSEY NEW YORK 20, N. Y.
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WATTS

OUTPUT
FROM A PAIR

AT 200
MEGACYCLES

Ha&K developéd this featherweight
to pack a wallop in the VHF region

The only thing that’s small about this 4%-inch, 1%-ounce Gammatron
is its size. Heintz and Kaufman engineers originated and perfected this
powerful little tube to put out 2 77 watt signal from a pair at 200 Mc.
as a Class C unmodulated amplifier... 116 watts at 100 Mc. Even at

HK-24G MAXIMUM RATINGS

Power Output

] Class"C* R.F. ... 90 W

peak frequency, 300 Mc.,, a pair of HK-24G Gammatrons develop a = c . e

] Plate Dissipation . . . 25 Watts
remarkable 44 watts. e

i i ) 4 Amplification Factor. . . . . 25

The high efficiency of the HK-24G.m the VHF region resu%ts from Plate Voltage . . . . 2000 Volts

(1) the long,capped tantalum plate, typical of Gammatrons,which con- PlatelCUIrent e 75MA

fines the entire electron stream for useful output, and (2) the fact that Grid Current . . . . ... 25 MA

this grid is closely spaced to the filament for short electron time-flight. Frequency . . . .. .. 3oomc

_ The HK-24G triode is easy to neutralize, and parasitic oscillation e B HEpe R r e s

is avoided, because the inter-electrode capacities are very low, and the P o T

grid-and plate leads are short. For typical operating ratings of the T W

HK-24G as an r. f. power amplifier, audio amplifier, crystal oscillator,

C Plate-Filament . . . 0.2 UUF

doubler, or tripler, write today for data.

HEINTZ Ano KAUFMAN Lu1D.

SOUTH SAN FRANCISCO - CALIFORNIA

Gammatron [ubes

24 ELECTRONIC INDUSTRIES @ January, 1945

FILAMENT
Volts, 6.3

LOAN YOUR DOLLARS
DONATE YOUR BLOOD
FOR EARLY VICTORY

Amperes, 3
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KARP facilities and men, skillful in engi-

neering and fabricating metal parts and

100 b

products of simple or complex design, are
your extra hands. In design, our engi-
neering department has helped solve the
knottiest of problems. In production
and deliveries, our facilities have been
praised for maintaining and beating
standards and schedules. In cost, KARP
extensive stocks of dies have saved thou-

sands of dollars for customers.

S — ANY M TAL— ANY SIZE— ANY FINISH

3

CABINETS

PRUDUL D copme |

./ 726 30th STREET ¢ BROOKLYN 32, W. Y. PANELS

T

iCK . .. BUY MORE WAR BONDS
ELECTRONIC INDUSTRIES. o January, 1945 25
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In ratings from 1000 volis to 10,000 volts fest...

Db vie Pkt

MICA CAPACITORS |

T e e

@ The 1650 Seriesis the most rugged
of the heavy-duty molded-in-bake-
lite mica capacitors of the extensive
Aerovox line. These high-voltage
units are intended for the most crit-
ical service of low-powered trans-
mitting circuits, buffer stages,
power amplifiers, laboratory equip-
ment, etc. Also recommended for
use in ultra-high-frequency circuits,
and accordingly their r.f. current
ratings are given in the Aerovox Capacitor Catalog.

‘The extra-generous use of high-grade dielectric
material provides that greater factor of safety for
longer service under severest operating conditions.

LY ® Literature on request...

AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S.A.
Export: 13 E. 40 Sv., New Yorx 16, N. Y. - Cable: ‘ARLAB’ -

26
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Standard units with tapped holes
take 6/32 screws which serve for
terminals. Also available with clear-
ance holes through which screws or
rods may be slipped, so that two or
more units can be stack-mounted.
Low-loss ceramic mounting insula-
tors are available for mounting on
metal surfaces. Standard units mold-
ed in brown bakelite. Also available
in low-loss (yellow) XM bakelite.

In 1000, 2500, 5000, 7500 and 10,000 volts D.C. test.
Capacitance ratings from .00005 mfd. to .06 mid. in
Type 1650 at 1000 v. D.C. test; .00005 mid. to .001
mid. in Type 1654L at 10,000 v. D.C. test.

INDIVIDUALLY TESTED

SALES OFFICES IN ALL PRINCIPAL CITIES
In Canada: AEROVOX CANADA LTD., HAMILTON, ONT.

ELECTRONIC INDUSTRIES ® January, 1945



Federal Telephione and Radio (orporation

“Re. U.S. Pat. Office INDUSTRIAL ELECTRONICS DIVISION Newark 1, N. J.

ELECTRONIC INDUSTRIES @ January, 1945
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THE N-Y-T SAMPLE DEPARTMENT CAN TAKE
THE GUESSWORK OUT OF TRANSFORMER
SPECIFYING FOR YOUR POST-WAR NEEDS

Placing the cart before the horse is
1o publicise in glowing terms, elec-
tronics of the future. Caonstruc-
tively, it’s a job for engineers and
designers with ‘beth feet on the

ground’.

The N-Y-T Sample Department is
helping tc set the pace with re-
search, engineering and develop-
ment in the elecironic field. Spe-
cially-built -yamformers. flters and

solenoids—for every industrial and
electronic requirement—are being
produced to the highest degree of

perfection ever attained.

Immediately that military needs
taper, collaboration in the solution
of transformer problems will be
available to aid in the advance-
ment of electronics . . . through

product prastige and integrity.

NEW YORK

TRANSFORMER CO.

22- 20 AVAVERLY PI.ACE NEW YORK 3, N. Y.

ELECTRONIC INDUSTRIES

www americanradiohistorv com
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Frcm co-ﬂq:o ] u.uh mdm sets to hyghly mmca!a radio und elecfromc
equpmeng for ﬂm afmed forces, D=Ico Radio products are dlshngmshed
by fine pérfomoace. Each unit reﬂecfs care and competence in engmeer-
‘ing; each part represents advenced techmques in producilon acsuracy.
Tomufrow $ cnvrlmn needs, like ioday 3 mlhtary demands, wnﬂ benefit

hom Delco Padlo 3 engmeermg vision, manufucturmg preciston

Put Your DoHars m Acﬂon-——BUY MORE WAR BONDS

 Delco Rud:o Division, Ganeml Mofors Corporancn, Kokomo, Ind;cmcl

93VISION OF

A EXA@@
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... Hardly had
man learned
to fly than
he began to
feel the ur-
gency of the
need to com-
municate be-
tween ground
and plane.

One of the first successful attempts in such two-way
contact was accomplished with equipment designed

and manufactured by Connecticut Telephone & Electric.

Since the early days of the telephone, our people have
been identified with progress in communications.Today
the principles of communications have applications
of the greatest importance to industry, in connection

with product development and production control.

Our developmental engineers also have much to
offer to industrial executives seeking to produce a
better product at lower cost. If our engineering and
production facilities might tie in with your plans, we

shall be happy indeed to talk with you.

CONNECTICUT TELEPHONE
& ELECTRIC DIVISION

GREAT AMERICAN INDUSTRIES, INC.
MERIDEN, CONNECTICUT
TELEPHONIC SYSTEMS @ SIGNALLING EQUIPMENT e ELECTRONIC

DEVICES e ELECTRICAL EQUIPMENT e HOSPITAL AND SCHOOL COM-
MUNICATIONS AND SIGNALLING SYSTEMS e IGNITION SYSTEMS

ELECTRONIC INDUSTRIES ® January, 1945
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A “Must” / *=*;==-h7
for Welding } //MA LorY

) RESISTANCE
Engineers .. | ! WELDING

DATA BOOK

MALLORY

RESISTANCE WELDING DATA BOOK

WRITTEN by experienced welding engineers and metallurgists, this new edition of
the practical Mallory manual covers every phase of resistance welding . . . provides
factual answers for hundreds of questions.

Included in the Third Edition Mallory Resistance Welding Data Book is material on

Welding Principles Cantrols and Timing Devices  Cooling Methods
Heat Generation Electrodes Applications
Resistance Welders Timing Special Processes
Resistance Factors Pressure Electrode Alloys
Current Requirements Definitions.

Materials to be Welded : Ferrous and Non-Ferrous, Plated and Coated
Do’s and Don’ts of Resistance Welding

This new Data Book is replete with tables, charts, diagrams and photographs of opera-
tions illustrating correct methods of welding. It will be sent gratis to resistance welding

engineers when té&uested on company letterhead. Price to students, libraries and schools B
is $2.50 per copy, postpaid. W

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

P.R. MALLORY & CO.Inc Standard

A l- I- 0 R esistance Welding E_lectr.odes

e o //-‘\\§~ NN |'

' FLASH - BUFT=PROJECTIOM

i
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THAT GIVES CHAMPIONSHIP

PERFORMANCE
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% Structural member of Bullet-Sealing

Fuel Tank used on the B-29

Super-Fortress. It is madz entirely
of National VWlcanized Fibre.

Is there an Idea for your New Products in this
| War-time Use of National Vulcanized Fihre?

National Vulcanized Fibre, because of its
remarkable combination of properties—
resilience, formability, lightness in weight
and exceptional strength—was found to be
exactly the right material for this structural
member of the bullet-sealing fuel tank of
the B-29 Super-Fortress. Its superior re-
siliency and shock-absorbing qualities
protect the tanks from the sudden and great
impacts of landing. The same properties
that make. Nationa!l Vulcanized Fibre the

best material for this and thousands of
other war-time applications make it equal-
ly practical for countless peace-time uses.
National Vulcanized Fibre may be the
means of developing new, profitable prod-
ucts for you—of epabling you to get the
lead on your post-war competition.
L ] L] L]

National engineers are available today
to assist you in your current design and
research work. Write, phone or wire us.

Electrical Applications —National Vulcanized Fibre, in com-
bination with its exceptional physical and mechanical prop-
erties, has high dielectric strength which makes it the one
best material for numberless electrical and electronic uses.

NATIONAL VULCANIZED FIBRE CO.

Wilmington, Delaware

wWww.americanradiohistorv.com

Offices in Principal Cities
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Double arm armature assem-
bly of stainiess steel shaft,
operating in o marine bross
yoke. Heelpiece, core and
armoture assembly ore of
magnetic metal.

High voltage spring pile-up
insulotors of special heot-
treoted Bakelite. Has mini-
mum cold flow properties, low
moisture absonption content
and permits punching without
cracks or checks.

Contacts are welded to nickel

silver springs by special proc-

ess. May be of precious

metals or alloys in 12 differ-

ent standard or speciol types
aond sizes.

Spring bushing insulators ore
made of Bakelite rod under

patented process. Resist vi-
bration and withstond heovy
duty service.

Clare Type "C" d.c. Relay
with Plug-ln Mounting.

§1

v %
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Contact springs employing any

.'5(";(‘)() '/;yd%“s. = : of these bcsi:.sf:;z\s can be fur-
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CLARE "CUSTOM-BUILT” RELAYS

Can be depended on under most severe conditions of Temperature
. . . Humidity . . . Atmospheric Pressure . . . Voltage . . . or Vibration

HE Clare Type “C” d.c. Relay, like all Clare “Custom-Built” Re-
lays, has that unusual flexibility of design that permits the design
engineer to have just the relay for the specific function required.

By “custom-building” the Clare Type “C” Relay in this way, Clare
assures exceptional service in spots where hard usage, long life and
absolute dependability are of prime consideration. Severe conditions
of temperature, humidity, atmospheric pressure, voltage and vibra-
tion are met by including in the relay construction the particular
Clare feature or features to meet them.

The Clare Type “C” Relay can be *custom-built” to work perfectly
under conditions that call for definite times for operation and release
of the relay, high speed keying ‘without contact chatter, marginal
operation which may include close pick-up and drop-out values, the
transfer and switching of high frequency circuits.. . . and many others.

Design engineers have found the innumerable contact arrangements
possible with the Clare Type *C” to be valuable. Some of the impor-
tant uses to which these relays have been put include:

@ Sequence control of machine tools

® Radio, radar or other electronic controls
@® Electric eye controls

@® Counting equipment

@ Alarm systems

Pictured and described here are some of the special Clare construc-
tion features that make it possible for Clare Relays to so effectively
reduce overall relay cost, simplify installation and insure better and
more dependable performance.

Clare engineers are ready at all times to assist in developing a relay
“custom-built” to your exact requirements. Send for the Clare catalog
and data book. C. P. Clare & Co., 4719 West Sunnyside Avenue,
Chicago (30), Illinois. Sales engineers in all principal cities. Cable
address: CLARELAY.

CLARE RELAYS

“Custom-Built” Multiple Contact Relays for Electrical, Electronic and Industrial Use

ELECTRONIC INDUSTRIES o January, 1945 35
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2 power Sources

THE G-E DYNAMOTOR

Designed to deliver high output from small
frame size, G-E dynamotors have earned a
reputation for thoroughly dependable serv-
ice under adverse conditions. Compactly
constructed and light in weight, these umnits
are available in outputs of 15 to 350 watts
intermittent (15 to 200 continuous) and with
output voltages ranging up to 1500 volts d-c
when operated on a 12- or 24-volt battery
source. Weights range from 3 to 31 Ib. These
dynamotors are specially designed to mini-
mize objectionable a-c ripple and consequent
need for radio filtering.

THE G-E INVERTER TRANSFORMER

Custom-designed fo- individual applications, (HE
inverter transformers £re compact and light m weight.
They are specially designed for low internal heating, are
quiet and efficient in operation, and readily interchenge-
able with correspondinzly rated dynamotors. Thzy can
pe designec for operation on a 6-, 12-, or 24-volt battery
source, -to supply wide range of output voltages—= ther
a-c or d<. Where conditions require, these un.ts car. be
made dust-tight and can be shockmounted on raber
cushions.

] e
| ol b x
=3 g

il

36 ELECTRONIC INDUSTRIES @ January, 1945

www americanradiohistorv com



o choose from...

Another example of how the variety of G-E

components enables you to choose your own

method of accomplishing a desired result.

@ If you have a problem involving a
portable power supply for radio or
allied electronic equipment, it will pay
you to look into the merits of the dyna-
motor and inverter shown at the left.
Similarly, if you have need for any of
the many other components in the
diversified G-E line, you can profit
by discussing those needs with our
engineers.

For every one of these G-E products
has been worked out in close co-opera-
tion with designers in the electronic
industries. All have been thoroughly
tested—in our laboratories, in our cus-
tomers’ laboratories, and in labora-

tories operated by the Armed Services.
More impressive still, many have been
tested on the field of combat, where
their dependability has proved a con-
tributing factor in the success of a vari-
ety of radio and allied equipment.

Whether you are designing-new elec-
tronic equipment or improving old de-
signs, take advantage of the extensive
line of G-E components and G-E elec-

b4

tronic “know-how.” Whatever your
objectives, find out how G.E. can
help you achieve them more simply
or more economically. The G-E office
near you will gladly furnish details.

Géneral Electric, Schenectady 5, N. Y.

Buy all the Bonds you can—and KEEP ALL YOU BUY

‘il
GENERAL

=", B
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PERMANENT MAGNETS MAY DO

Basic Types of Permanent Magnets

The thirty-six representative forms of permanent
magnets shown above are adaptable to an infinite
number of variations and uses. We have already
made over 23,000 applications. Most of such appli-
cations are required to do some job which can be
done better by magnetism than by other force, and
are designed and engineered for this specific pur-
pose. Permanent magnets are today making pos-
sible many mechanical and physical operations on
implements of war which no other form of energy
could actuate.

To determine the type of magnet for any indus-
trial need calls for exceptional experience and re-
search training in magnetics. As exclusive manufac-

turers of permanent magnets for over thirty-four
38

IT BETTER

s

years, this company has pioneered many advances
in magnetic technology. Our technical and engi-
neering staff can help you to solve your problems in
magnetization. Write for consultation: . . . and ask
for a copy of our informative article, ‘‘Permanent
Magnets Have Four Major Jobs,” from which the
above illustration is taken.

THE INDIANA STEEL
PRODUCTS COMPANY

6 NORTH MICHIGAN AVENUE + CHICAGO 2, ILLINOIS
([ ]

Specialists in Permanent Magnets Since 1910

COPYRIGHT 1945, THE INDIANA STEEL PRODUCTS COMPANY

ELECTRONIC INDUSTRIES ® January, 1945
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A Coil is more than just a bundle of wire

ANACONDA COIL ENGINEERS have de-
signed over 15,000 individual types of
coils during their many years of expe-
rience. Some have weighed as little as
1/100th of a pound; others as much as
a quarter of a ton.

But each coil began with a blueprint.
Type, shape, size, winding, insulation,
treatment, cost—every factor entering
into designing the best coil for the use
intended was pre-determined by Ana-
conda engineers.

Anaconda Coils derive dependability
from still another advantage. The mag-
net wire used for winding them is also
a product of Anaconda engineering—
with quality carefully controlled from
ore to finished wire.

It is a highly effective combination:
Coil producers who can command the
complete experience of magnet wire
specialists! Magnet wire producers who

\\\\\\@
&=

enjoy the close cooperation of coil ex-
perts!

And back of each are exceptional
manufacturing facilities. Modern plants

. . efficient equipment likewise engi-
neered . . . experienced, skilled per-
sonnel.

Any Anaconda sales office will be
glad to refer inquiries on coils or mag-
net wire to our erigineeering staff.

View of a modern coil winding department at
one of the An.aconda plants.

ANACONDA WIRE & CABLE COMPANY

GENERAL OFFICES: 25 -Broadway, New York 4

Subsidiary of Anaconda Copper Mining Company
CHICAGO OFFICE: 20 North Wacker Drive 6 + Sales Offices in Principal Cities

ELECTRONIC INDUSTRIES o January, 1945
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NATIONAL RECEIVERS ARE; THE-EARS OF THE FLEET

e LB W 1 \,S {
OFFICIAL U. S. NAVY PHOTOGRA>H E -

FROM FREDERICK LEWIS

MALDEN MASS, U. S. A,

NATIONAL RECEIVERS ARE IN SERVICE THRDODUGHOUT THE WORLD

ELECTRONIC INDUSTRIES @ January, 1945
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IF YOUR
PRODUCTION NEEDS

include:
* WIRING HARNESSES
* BONDING JUMPERS
* CABLE ASSEMBLIES
* CABLE or TERMINALS

--you’ll find WHITAKER
is a dependable source

Whitaker has complete facilities for engineering and - Q.
producing cable and wiring assemblies, harnesses, or
any type of flexible leads for power and lighting.

In addition to an engineered wiring service, Whitaker
also offers a quality line of standard cable products

’.

& ’
T J
T N
f A | h

g - i

LE TP A=ty

Wiring Harness Assemblies made by Whitaker vary
from the simplest type of sub-assembly to others
.. Catalog on request . .. Your inquiries are solicited. that are @ major portion of the complete product.

WHITAKER CABLE CORPORATION

General Offices: 1311 Burlington Avenue, Kansas City 16, Missourj
Factories: Kansas City, Mo. ¢ St. Joseph, Mo. ¢ Philadelphia ¢« Oakland

ELECTRONIC INDUSTRIES ‘@ January, 1945 4
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«J 00K TO THE PAST for the future” in the
L case of Magnavox. This company, with
radio’s oldest name, is still pioneering . . .
blazing new trails in design and advanced
engineering. And its pioneering is made
practical by 33 years of doing. There is no

substitute for experience!

Specializing in FP (fabricated plate) Elec-
trolytic Capacitors, with millions of them now
in service, Magnavox is able to effect a full

standardization program with all the advan-

OLDEST IN NAME—
NEWEST IN IDEAS
MAGNAVOX

TYPE FP

Improved processing technique
insures fine performance, long
life, economy, speedy delivery.

department is available for consultation re-

garding capacitors for special applications.

After Victory, we shall again serve the
radio industry in the traditional Magnavox
manner, with the added advantages of our
new developments and the superb equipment

of our new modern six-acre plant.

WThe Magnavox Company, Compo-
tages to you that this provides. Our technical nents Division, Fort Wayne 4, Ind.

MCI NAVOoX

has served the _radio industry 33 years

g5

by
il
R

SPEAKERS « CAPACITORS « SOLENOIDS+ELECTRONIC EQUIPMENT
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AMERICAN PHENOLIC CORPORATION, Chicago 50, lllinois e In Canada: Amphenol Limited, Toronto

@® Up to 1940 when war construction
began, Amphenol had a long, proud record of
achievementin the production of electrical trans-
mission equipment of the better—more critical
—kind. Among other “firsts’” Amphenol had
developed, and built, the first ultra-high fre-
quency cable.

When production for the Air Corps, Army
and Navy demanded precision far beyond that
of civilian manufacture, Amphenol went to work
exclusively for the Armed Forces ... will con-
tinue working for Uncle Sam until the last bomb
burst. When that time comes, the years of ex-
perience '‘under fire'’, the broadened perspec-
tive and knowledge will mean new and im-
proved products, a source of supply of unlimited
capacity. This is a rich background of experi-
ence in the production of parts for the users of
electrical iransmission equipment in the elec-
tronic, radio and electrical fields.

Connectors (AN, British, U. H. F.) e Conduits e Fittings ® Cable Assemblies o U. H. F. Cables o Radio Parts e Plastics for Industry
www.americanradiohistorv.com




BELL TELEPHONE LABORATORIES

Exploring and inventing, devising and perfecting for our Armed Forces
at war and for continued improvements and economies in your telephone service

RESEARCH, in the Bell Telephone Sys-
tem, has always been an expanding
activity, growing with the scientific
‘knowledge of the times and contribut-
ing to that knowledge. Upon it have
been based important inventions and
developments.

The telephone, itself, was invented
in the laboratory where Alexander
Graham Bell was carrying on re-
searches in speech and hearing and
laying the foundation for the electri-
cal transmission of speech. As time
went on the telephone research pro-
gram expanded to cover every science
which gives any promise of improved
telephony and every engineering art
which applies to the development, con-
struction, installation and operation of
telephone facilities.

These researches and development
studies now cover electrical commu-
nication of speech—both by wire and
by radio—the transmission of pictures
(television)—and many important
projects for war.

There Is No End to Progress

Every new research gives rise to
new’ inventions and to new lines for
development and design. New inven-
tions indicate new lines for more
research. Research and development
work, invention and design go hand
in hand. In the early years, this work
was carried in part by the American
Telephone and Telegraph Company
and in part by the Western Electric
Company, the manufacturing unit of
the Bell System.

For many years, however, this work
has been assigned to a specialized unit,
Bell Telephone Laboratories, Incor-
porated. Theirs is the responsibility
for the technical future of the indus-
try. ‘They carry their developments
from the first faint glimmerings which
basic researches disclose to the final
design of equipment and the prepara-
tion of specifications for its manufac-
ture. And after manufacture and
installation, they follow their products
in operation; and continue develop-
ment work to devise still more perfect

BELL TELEPHONE LABORATORIES
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equipment, less expensive, more con-
venient and of longer useful life.

These policies and procedures of
Bell Telephone Laboratories are dis-
tinguished by two characteristics. In
the first place the Laboratories design
for service. The consideration is not
the profit of a manufacturer through

first sales and replacement models but

the production of equipment which
will give the best service at the lowest
annual cost when all factors are con-
sidered, such as first cost, maintenance,
operation, and obsolescence. The Lab-
oratories make no profit and the equip-
ment they design is owned and used by
the telephone companies; and the em-
phasis is upon that use.

Organized Co-ordinated Research

In the second place the Laboratories
design always with reference to the
complete communication system in
which the particular equipment is to
play a part.

Reliable, economical telephone ser-
vice, which is the product of its efforts,

‘is not so much an assemblage of excel-

lent apparatus as it is an excellent as-
sembly of co-ordinated equipment—all
designed to work together reliably and
economically for a larger purpose.

It is not enough that Bell Labora-

- tories shall design a new piece of elec-

tronic equipment which has merit or
a new cable or telephone receiver.
They must design with reference to
all the other parts of the communica-
tion system so that the co-ordinated
whole will give the best possible service.

4600 People in Bell Laboratories

Bell Laboratories contributions to
the Armed Forces derived in large
part from the technical background
that the Laboratories had acquired
through their steadily maintained pro-
gram of research. The Laboratories
had special knowledge, skill and tech-
niques which could instantly be di-
verted to war problems.

At the time of Pearl Harbor, over
a quarter of the 4600 people in the

WWwWW.americanradiohistorv.com

Laboratories had twenty or more years
of service. This kreadth of background
made possible many engineering de- -
velopments outside the strict field of
communication and these have been
of value to the Armed Forces. So far
the Armed Forces and the O.S.R.D.
have engaged the Laboratories on over
a thousand major projects. The major-
ity of these assigsnments have been
completed; and have contributed to
our victories on many fronts.

Most of the Laboratories develop-
ments, of course, have been in the
field of electrical communication.
Communication, not simply between
individuals as in ordinary telephony,
but between mechanisms—as in the
electrical gun director. The Laborato-
riestechniquesand electronic researches
have produced many secret weapons
for our country’s Armed Forces.

Leader in Electronic Development

For those problems the Laboratories
had a remarkable background of ex-
periences in research and develop-
ment. In World War I, they pioneered
by developing radio telephone systems
for talking between planes and between
planes and ground stations. They also
contributed methods and devices for
locating” enemy planes, submarines,
and artillery.

In this war, Bell Laboratories have
pioneered in the field of electronics.
The Western Electric Company, which
manufactures the designs of the Lab-
oratories, is the largest producer of
electronic and other war communica-
tion equipment in the United States
and is now engaged almost exclusively
in the manufacture of this equipment.

In war, Bell Telephone Laboratories
devote their work to the needs of our
Armed Forces. In peace, they are con-
stantly exploring and inventing, devis-
ing and perfecting for continued
improvements and economies in tele-
phone service. Centralized research is
one of the reasons this country has
always had “‘the most telephone ser-
vice and the best at the least cost to
the public.”

ELECTRONIC INDUSTRIES ® January, 1945



ELECTRONICS COMPANY
INEWARK, 2 —

After ADOLPH and T0JO are u'l‘l'rl‘

CQ’ing, SS or DX; UNITED will be ready to serve the

The rig he left behind is due for a big change when
Gl Joe comes home. War experience has been an
“‘eye opener’’ for him. From chassis to sky wire
many pre-war Ham outfits will undergo a major al-
teration and amazing technical advances will be put
into practice. Stimulated by training and experi-
ence gained in the armed services thousands of new
enthusiasts will swell the ranks of amateur radio.

When the gang ‘goes back on the air again,

Amateur with war-perfected Transmitting Tubes.
Since 1934 UNITED has specialized in engineer-
ing, designing and building Transmitting Tubes that

set the Quality Standard for the entire Radio Indus-

try. When performance counts UNITED Tubes pro-

vide a maximum of electronic efficiency—plus a

long and dependable life. Accept nc;thing less than

UNITED quality for your own tube requirenients.

Order direct or from your electronic parts jobber.

MASTERPIECE OF SKILLED HANDS

UNWED

|NEW JERSEY

Transmitting Tubes EXCLUSIVELT'Since 1934

ELECTRONIC INDUSTRIES @ January, 1945
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GET THESE QUALITIES IN YOUR RADIO-PHONO WITH

—
wE .)-‘
Vo

The soldier at the
front is not easing off
—he knows there is
still a big job to be
done. Do your full

share, too.
BUY AN

EXTRA
WAR BOND
NOw!

STER RECORD CHANGERS

Yes, Webster is ready! With Webster Record Changers, your
postwar combination will have faster change cycle than ever
before . . . featherlight needle pressure, long record life, less
needle scratch . . . smooth and fool-proof operation. The trade
will be quick to endorse these improvements which mean
satisfied customers and fewer profit-killing service calls . . .

And, all this with remarkable economy of space.

PRODUCTS

CHICAGO 47, ILLINOIS
ELECTRONIC INDUSTRIES ® January, 1945

WEBSTER

3825 W. ARMITAGE AVE.
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more efficient
...1n miniature

The dainty watch that graces

a lady’s wrist is just as efficient
a time piece as the huge chronom-
eter of the century past. Modern
engineering has made it so. Likewise,
the modern miniature electronic tubes will do
everything the large, old style tubes will do.
The minute dimensiors of miniature tubes
themselves and their sockets open up entirely
new possibilities in the compactness of elec-
tronic equipment.

Manufacturers of radio sets are invited to
consult with TUNG-SOL engineers prefer-

ox

TUNG-SOL LAMP WORKS

INC.,

ably while their equipment is in
the blueprint stage. While con-

tinuing to make the old style
tubes, for replacement, TUNG-SOL is now
producing many of the same types in minia-
ture and is preparing to produce others when
set manufacturers require them. Of course,
your future plans will be held in strictest
confidence.

TUNG-SOL

wvebralion - lesled
ELECTRONIC TUBES
NEWARK 4,

NEW JERSEY

Also Manufacturers of Miniature Incandescent Lamps, All-Glass Sealed Beam Headlight Lamps and Currens Intermittors

ELECTRONIC INDUSTRIES @ January, 1945
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Hours I Plotit.a Second fo see it
on ' Q. LATHODE-RAY TUBE

Curve tracing by means of
cathode-ray tubes is faster,
more accurate, more economical,
and permits simultaneous

comparison of several curves

Electrical measurement with RCA cathode-ray oscillograph
tubes has saved countless hours for radio-set manufacturers.
They use this method to trace the resonance curves of the
r-f stages of receivers—and for many other purposes, too.

This use of RCA cathode-ray tubes has already been
extended to fields other than radio—to applications such
as determining pressure curves for internal-combustion
engines, studying rapid variations in strain, measuring
extremely short time-intervals, and for plotting other data
which can be expressed graphically.

And these are but a few of hundreds of uses for cathode-
ray tubes. Any physical or chemical phenomenon which
can be translated into electrical impulses—and there are
few which cannot—can be studied- visually on the screen
of an RCA cathode-ray tube, whether depicting a single,
static condition, or a number of simultaneous, fluctuating
conditions.

Perhaps you are building equipment in which cathode-ray
tubes could be used to advantage for visual indication of
proper adjustment, or measurement of performance, or
the correlation of several variables of operation.

If so, why not take advantage of the expert knowledge | &5
of RCA tube-application engineers? RCA has the tubes, the | &
engineering “know-how,” and the willingness to help you b
utilize cathode-ray tubes in your products.

Address inquiries to RCA, Commercial Engineering
Section, Dept. 62-38], Harrison, New Jersey.

The Magic Brain of all electronic equipment is a Tube...and
the fountain-head of modern Tube development is RCA.

62-6236.28

RADIO CORPORATION OF AMERICA

RCA VICTOR DIVISION ¢ CAMDEN, NEW JERSEY

— Buy More War Bonds V.. .=
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This free, new booklet will be helpful to anyone-

concerned with the specification or application of
electrical insulation.

It will help you determine which of the many
types of Fiberglas electrical insulation materials
should be used for a specific job.

The booklet will show you where this better insu-
lation material can be used advantageously for
electronic, radio and electrical applications.

It will indicate the ways to use Fiberglas elec-
trical insulation material to obtain all of the bene-
fits which it affords.

Containing complete information about Fiber-
glas, the new booklet illustrates Fiberglas fibers and
filaments twisted into yarns,served on wires, woven
into tapes and cloths, braided into sleevings and
formed into tying cords.

It describes the unique combination of elec-

trically and mechanically important characteristics
of Fiberglas such as: high temperature, moisture
and acid resistance, favorable space factor and high
tensile strength. It shows how the insulating im-
pregnants increase the effectiveness of Fiberglas’
inherent characteristics and add others such as high
dielectric strength, insulation resistance and re-
sistance to abrasion.

You will see why the use of this basic, inorganic,
insulating material is increasing so rapidly—why
so many designers, manufacturers and repair shop
operators prefer it.

Be sure to have a copy of this new booklet in your
file for ready reference. Write for your copy today
—there is no obligation. Address: Owens-Corning
Fiberglas Corporation, 1867 Nicholas Building,
Toledo 1, Ohio. In Canada, Fiberglas Canada Ltd.,

Oshawa, Ontario.

Fiberglas varnished cloth
and tape

ELECTRONIC INDUSTRIES

insulated wire

Fiberglas Fiberglas

tying cord

FiB

ELECTRICAL

January, 1945

Fiberglas soturated sleev-
ing and vardished tubing

Fiberglas laminated
plastics

ERGLAS

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

INSULATION MATERIAL

WWwW.americanradiohistorv.com. =

Fiberglas-mica
combinations
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There are hundreds of products on drawing boards today that will
do a better job at lower cost with the right electrical control appara-
tus. The problem is: precisely what apparatus?

That is where the Automatic Electric field engineer can help. He is
a specialist in electrical control, backed by an organization that
offers this three-point service:

1. Technical advice by experienced field engineers, who know
the “how” and “why” of control technique.

Here are jobs that can be done easier

2. A complete range of relays, stepping switches and other con- T S TS S S SRR
trolunits—time-proved products readily adapted to your needs. control devices:
3. A design and manufacturing service for complete engineered
assemblies. Avutomatic Selection and Switching of
Ask our field engineer for a copy of our catalog of control devices. Circuits o Time, Temperature and Se-
He will be glad to show you how they can serve you. quence Control s Counting and Total-

izing e Inspection and Sorting Operations
o All Types of Electrical and Electronic

Control.

PN
AND OTHER CO‘NTROL DEVICES -

A OMATIC ELECTRIC SALES CORPORATION
A U T o M A T I C “ing 4 1033 West Van Buren Street o Chicago 7, llllnois
ELECTRIC ey —
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“I'LL BE BACK. | FORGOT TO TELL THE BOSS THAT
ALBION CAN SHIP ALL THE COILS HE NEEDS”

SUPER-QUALITY COILS AT REASONABLE PRICES

More and more every day, the industry is turning to Albion
for fast, quality and quantity production of coils, chokes,
and. transformers. That’s because here you benefit from

the unbeatable combination of management “know how,” c o I L ‘ ° M p A "Y

i w hi lin iliti n ntral
skxlle.d orkmans 1[?, streamli .ed faci .mes, and centra ALBION, ILLINOIS
location. Your requirements will be given prompt and R.F. AND TRANSMITTING COILS AND CHOKES:
thoughtful attention. I.F. TRANSFORMERS
ELECTRONIC INDUSTRIES o January, 1945 54
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NEW
NEW HIGH row:: : NEW SIMPLE <
ue!
NG-LIFE T
NEW LO!

new
ncudas %
Send gt e‘ s from s00 W t¢ o8

ond other Thermatro?

ELECTRONIC HIGH FREQUENCY HEATING

<

This powerful new force is now available to many manufacturing processes, lowering

industry in the WheFnatron offering- costs and making possible many new prod-

ucts. Its usefulness has been proved in the

3 * simplified controls following general fields among others —
Uar ¢ economy in cost and operation
e safety for unskilled personnel Plastics Ceramies
e guaranteed results Drugs and Chemieals Food Products
Wood Products Textiles
" L Paper Rubber
The Thefnatron heats, sterilizes, de- e
hyd : : lis and  Let us fiea WheTTiaw
ydrates, roasts, evaporates, melts an et us fita ermatron

bonds. New applications discovered daily. to your factory—sizes 500w to JOkw.

Investigate the great potentialities of To learn how 'l'he;_@-‘g"_t;ron Dielectric .l|'|

sy o ! o H 1%

TheEmatron internal heat generation High Frequency Heaters can work for you, T

—heat without flame —by electronic high write or phone, stating nature of your ap- ;1|~

frequency currents. It is revolutionizing plication to —The Manager. .. i.;‘

[s)

1 Therinatromn Division ﬂ
# !

RADIO RECEPTOR COMPANY, I~c

231 WEST 19¢h STREET NEW YORK 11, N. Y.

SINCE 1922 IN RADIO AND ELECTRONICS

ELECTRONIC INDUSTRIES . January, 1945
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Plunger in
normal position
at bottom of
cylinder.

Plunger after
overload with
armature at-
tracted to pole
piece. opening
contacts.

CIRCUIT BREAKER

e-delay type HEINEMANN Circuit

aker is equipped with a time-delay tube.

ris operates so tmat the contacts open with a

- speed in inverse raio to the-amount of overload

current passing through the breaker coil which
surrounds the tube. The time-delay prevents the
breaker from opening on sudden inrush cur-
rents, but allows it 10 open on sustained over-
loads. The plunger action in the liquid-filled
tube shown at the left is the secret of how this is
accomplished. The speed with which the plunger
is drawn toward the pole piece depends on the

viscosity of the liquid.

ELECTRONIC. INDUSTRIES @ January, 1945
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By meéans of a special apparatus devel-
oped by this company, the operator
hermetically seals the time-delay tube
in ONE SECOND by melting and
spreading a drop of solder over the
end cap of the tube. This is done by
thrusting it into the field of a high-
frequency induced current.

Speed is necessary, since the tube
is entirely filled with a liquid which
would boil and explode the tube if the

heat lasted too long.




You have to know to design for quality . . . efficiency . . . reliability.

In FM equipment these factors are vitally important and can only result
from proved ability.

You will find this ability at Federal — whose engineer-specialists know FM.

Federal’s broadcast equipment has earned an enviable reputation . . . the
end result of a long list of impressive achievements. It was Federal’s engineers
who contributed their knowledge to the development of the “Micro-ray”,
the forerunner of modern high-frequency technique.

This pool of research and development experience, working in the same
ttadition of perfection, is now responsible for Federal’s FM equipment — the
ultimate in modern engineering design.

Look to Federal for complete FM installations . . . antennas, cables, trans-
mitters, transformers, vacuum tubes . . . all backed by Federal’s name . . . the
name that stands for the best in broadcast equipment.

ELEéTRONIC INDUSTRIES & January, 1945
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NO LOST TIME
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.
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These Controls Are Ready

Practically every Ward Leonard Product used for war purposes required little or no
equipment change. The controls of the machines of peace are essentially the same con-
trols of machines of war, Hence, when the entire facilities of Ward Leonard were needed
for the war emergency, production went on as usual, only in greater magnitude. Those
same facilities are available for postwar production as and when they are released from
war service. Again the change-over will be made without delay as there is no need for
reconversion. The products are the same except for specifications and will be made by the
same workers and same machines. When planning the controls for your postwar products,
you will save time and money and be: assured of war-tested units, controls and assemblies
by making your selection from the Ward Leonard line. Send for bulletins describing
controls of interest to you.

. RELAYS - RESISTORS < RHEOSTATS

Electric control SWLZ devices since 1892.

WARD LEONARD ELECTRIC COMPANY - 4] SOUTH ST. - MOUNT VERNON, N. Y.

ELECTRONIC INDUSTRIES o January, 1945 55
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ANNULAR SOUND
DISTRIBUTION

iR degroes

!

The fype L-360 Annular Sound Disfribufé} 8
-utilizes a different principle of sound distribution in
that it combines molecular reflection and collision
instead of collision alone as in other speakers. The
use of this principle results in a uniformity of sound

~ distribution both as to frequency and power over a

Distributor equipped with Jensen - horizontal plane of 369 degrees ond'a vertical plane

U-20 Drive Unit. When so equipped . of approximately 40 degrees. Acoustical output char-

will safely handle power input " acteristics available on request. Type L-360 Distrib--

of 20igatissteyprinaieripending: ~utoris 23" in diameter with an over-all height of 25”.

Bulletin Upon Request

Above illustrated Langevin Type L-360

The Lange Vit Compay

INCORPCRATED

SOUND REINFORCEMENT AND REPRODUCTION ENGINEERING

NEW YORK SAN FRANCISCO LOS ANGELES
37 W. 65 St., 23 1050 Howard St., 3 1000 N. Seward St., 31

-
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At last! Industries’ new and revolution-
ary heating process explained in a lan-
guage understandable to everyone. Im
fifteen minutes reading time, you will
gain a complete basic knowledge of
Electronic Heating. This important
handbook discusses all the essential facts
you have to know in considering the
application of Electronic Heating to
your own manufacturing methods.

It contains a brief record of the his-
torical background and development of
the process — explains the principle of
its operation — describes the two chief
methods and fields of application and
lists many proved present-day uses.

Let us send you a complimentary copy
at once. Fill in the coupon or write on
your company letterhead.

Manufacturers of Vacuum Tube nnd Spark Gap Converters since 1921

DIVISION OF “s»

119 Monroe Street

ELECTRONIC INDUSTRIES o Jjanuary, 1945

CORRUGATED QUENCHED GAP COMPANY

Garfield, New Jersey

www.americanradiohistorv.com

ScienTiFic ELEcTRIC
119 Monroe Street, Garfield, N. J. I
Please rush my complimentary copy of Thc ABC I
of Electronic Heating today to:

INtmer, e, S e Title.............. |
Company Address. ... i
O17 o e State............ . ]
——— e e e
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Design value

goes beyond

price

What does one designer build into his product that
makes it sell at a profitable price, while a competing
article loses money for its producer?

Little things, often hidden things. Little things that
make a big difference, like Lord Shear Type Mountings
of Bonded Rubber.

Where there is machinery in motion, there is vibra-
tion, and vibration means strain to machine and to man.
Lord Shear Type Mountings and other bonded rubber
products control and isolate vibration.

Factories that are quieter, pleasanter, more efficient;
automobiles, trucks, buses, locomotives,.airplanes that are
smoother and safer in operation; delicate laboratory
equipment that is made more accu-
rate and trust-worthy; these are the
results that Lord is helping designers
and manufacturers to accomplish.

The science of vibration con-
trol and isolation has been devel-
oped by Lord for more than twenty
years. This accumulated experience
is available to you, without cost,
whenever you are faced with a vi-
bration problem.

Worite for free literaturé which
will bring you up to date in factual
information on vibration control.
Lord Vibration Engineers will work
with you to bring your product to
a new standard of perfection.

M J‘”'i

Buy More War Bonds

IT TAKES RUBBER 70! Sém TO ABSORB VIBRATION

LORD. MANUFACTURING COMPANY

ERIE, PENNSYLVANIA

NEW YORK - -

CHICAGD - 520
DETRDIT - - 73
BURBANK, CAL. -

c
RAILWAY & POW
T

SALES REPRESENTATIVES

ANADIAN REPRESENTATIVES
ER ENGINEERING CORP., LTD. /
ORONTO, CANADA pd

VAVAVAVAVAVAVAVAVAVAVAVAV

BONDED RUBBER

Shear Dype

TSP . Y4

280 MADISON AVE.
N. MICHIGAN AVE.
10 wOODWARD AVE.
245 E. OLIVE AVE.

_
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e wome or NCETRON
wa?‘aﬂofﬁcmtq /5 i

Long before war s'urfed _Cetron tubes were firmly established as being well-nigh indis-
pensable to- many industrial operations, Countless industrial engmeers, who themselves
“know their stuff’* consistently look ta, and consult with Cetron encmeers when any
important tube: pteblem ‘must be so!lvecﬂ; . .

For the duration we, ﬁnke other manufaczurers, have devoied a large share of our efforts
to supplymg important nzeds of the Armed Forces. But during this period we still have
been able io take -care’ of most urgent civilian :industrial needs. We have increased our
capacity-as well cs the scope of our technical knowledge . . . turning oot more servuceable
tubes even than’ formedy, for a more broader usage. In the field of .
phototubes, ‘especially, Cetron now occupies the premier position
in producing *hese fubes for all sorts of purposef Our Rectifiers and
Electronic Tukes of many types are imprcving efﬁclency and increas-
ing produchvﬂy in a host of mdustrles. : :

In your own aperafidgns there \
may be plates where Catron
tubes could redicaily ‘and favor-

ably offect opernting costs. We AN\
invite you fo-ovline your prob- \\\\‘\\\“\m\\ LN Ny

lem, whatever i may he, fer

consideratian by our englneers

M : 4 CHicaso OFRICE, 903 Merchandise Mart
' = NEW ¥ORK®OFFICE, 265 West 14th-Street
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Westinshouse

PLANTS IN 25 CITIES . .. OFFICES EVERYWHERE
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- POWER

’

~————eeoin this new

Westinghouse Tube!

Westinghouse announces the production of a
new electronic tube—a Pliotron no larger
than a man’s hand but delivers two and one-
half kilowatts of plate power. It is low in cost
but high in quality, and is designed for appli-
cations in dielectric and induction heating,
and in AM and FM radio transmission.

It is small and compact even though  air
cooled, and designed to deliver full plate out-
put at frequencies up to and including the
present FM band.

Designers of electronic devices will find in

the small size and large output of this tube
the answers to many of their problems. In
addition, it has the same rugged depend-
ability that characterizes all Westinghouse
Electronic Tubes.

The outstanding features of the WL-473—
which are exclusively Westinghouse—will
appeal to you. Ask your nearest Westinghouse
Electronic Tube Distributor or write to the
Westinghouse Electric and Manufacturin;
Co., Lamp Division, Bloomfield, N. J. for

complete information.

Lualty Coitrollod octionic Tl \

WESTIN G H 0 US E P R ES E NTS John Charles Thomas « Sunday 2:36 EWT., N.B.C. % Ted Malone » Monday, Wednesday, Friday—10:15 EWT—Blue Network,
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BRANIFF AIRWAYS, INC. has been
using Collins ground transmitters since 1935 and
Collins aircraft transmitters since 1937.

It was the first great airline to recognize the
superiorities of Collins design, workmanship, and
performance, the first to avail itself of the precise,
sturdy, reliable Collins Autotune.*

Today Braniff uses Collins multi-channel or
Autotune equipment at every point at which it has
aradio station, and every ship in its Super B Liner
fleet carries a Collins 17F Autotune aircraft
transmitter.

There is a deep satisfaction in having supplied
the nerve-system on which Braniff relies in main-
taining its magnificent record of safety and oper-
ating efficiency.

When Collins turned to war production, it could
apply the know-how that came from furnishing
communication equipment which met the exacting
needs of Braniff and other major airlines. When it
returns to civilian design and production, it will
add to that know-how the tremendously increased,
intensified experience acquired in its services to the
Armed Forces. Collins- Radio Company, Cedar
Rapids, Iowa.

*The Collins Autotune is a repositioning mechanism which quick-
shifts all transmitter or receiver tuning controls simultaneously
and with extreme precision to any one of a number of pre-deter-
mined frequencies. Patents issued and pending in the USA and
other countries.

ELECTRONIC INDUSTRIES @ January, 1945
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& - ~ Volts, 100 Amps.

115 KVA, single phasa,
50/6C cycles, input

lopside or bottomi—a hair brush can be applied
effectively at either place according to the result
desired. But the commutator brush on an a.c.
voltage regulator is different. Only one place
will do for best results and that is where the

Transtat’s brush track is.

Instead of on the commonly used flat annular
section, where brush area is limited, the Transtat
brush rides on the curved outside surface of the
coil. There, the uniformly laid wires permit grind-
ing smooth, perfecily parallel, evenly spaced
commutator segments. That means arc-less, prac-

ELECTRONIC INDUSTRIES @ January, 1948

iT ALL DEPENDS ON

\ - H 5 Vclts, output O-115 |

tically stepless control without circuit interruption. This position allows
room for the long, sturdy Transtat brushes with their larger heat
dissipating surfaces and lower current density per contact area . . .

cooler running, longer lasting brushes.

Being transformer type regulators, Transtats will not distort wave form
or alter power factor. Their varnish-impregnated cores and coils
cannot loosen in service. The balanced collector arms maintain brush
setting in any position. For continvous a.c. voltage regulation in
testing, heating, plating, light control, speed control and in radio
transmitters and other electronic apparatus they. are unexcelled.
Write for bulletin 51-2.

AMERICAN TRANSFORMER COMPANY - 178 Emmet Street, Newark 5, N. J.

MANUFACTURING SINCE 1901 AT NEWARK, M

www americanradiohistorv com



Twenty seven years ago she started work at C-D.

That was in our first plant.

She is still with us. But the scene has changed.
Equipment undreamed of in 1917, now speeds
millions of capacitors to the great names in
American industry. '

Here at C-D long service is not unusual. In our
six plants we have many old-timers.

Their love for the job, their fierce pride in
perfection, their insistence on maintaining qual-
ity standards is an “extra” you get from C-D.
An “extra” that means long, stable capacitor life.

Engineers know this. That’s why there are more
C-D’s in use than any other make.

If you have a capacitor problem, one of our
basic innovations in design, engineering or
manufacture may be the answer.

Write to Cornell-Dubilier Electric Corporation,

South Plainfield, New Jersey.

other plants: New Bedford, Brookline,
Worcester, Mass., and Providence, R. L.

CAPACITORS (T

>

WET AND DRY ELECTROLYTICS MICA « DYKANOL - PAPER -
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While improvements in circuit technique developed by Elec-
tronic Laboratories have allowed commutation of currents up
to 25 to 30 amperes, recent requirements for increased power
have necessitated introduction of dual vibrator circuits thereby
doubling the output of E-L Power Supplies. Both in-phase and
two-phase systems are available permitting output -powers in
excess of 1000 watts.

Parallel Operation = Single-Phase — A.C. Output

In units furnishing A.C. power as output, the vibrators must
operate in phase. This operation is secured by means of modu-
lating voltage obtained from a secondary placed on a current
dividing reactor, which insures the division of the current be-
tween the two vibrators. The primary is center-tapped with the
center tap feeding the power transformer, while the ends con-
nect to power contacts on the same side of the respectivé vibra-
tors. If one vibrator makes contact before the other there will
be a voltage induced in the secondary of the transformer. This
induced voltage is applied to the actuating coil of the other
vibrator in such a way as to be in phase and thereby cause it to
increase its frequency and decrease that of the higher frequency
vibrator: When the vibrators reach the same frequency it is
obvious there will be no modulating voltage. The time constant
of the current division network is such as to take care of small
time differentials. The circuit has the further advantage of
lallowing the use of one large power transformer which gives
higher efficiency than can be secured by using two smaller ones.

LABORATORIES INC.

INDIANAPOLIS
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P con
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Parallel Operation —Two-Phase — D.C. Output

In vibrator power units which have a filtered D.C. output,
the advantages of a two-phase syStem are obvious in the reduc-
tion of the filter network required to secure a given A.C. ripple
on the output.

To correct any possible frequency deviations, Electronic
Laboratories’ engineers have cross-modulated the D.C. voltage
applied to the respective actuating coils with an A.C. voltage
secured from the opposite transformer primary. The A.C. volt-
age is of such a value that the alternate in- and out-of-phase
relationship effectively forces the vibrators to assume the same
frequency. The 90° phase relationship essential to insure low
ripple outputs from associated rectifiers is secured by the action
of the modulating voltage, inasmuch as the vibrator having the
highér natural frequency will make contact first upon the appli-
cation of the input voltages. This causes the effective voltage
on the actuating coil of the lower frequency vibrator to be
E dc + E ac (Eacis the modulating voltage received from the
transformer winding associated with the higher frequency vi-
brator). When the lower frequency vibrator actually makes
contact, the phase of the A.C. modulation is such that: the
effective voltage applied to the higher frequency vibrator is
Edec— Eac, thus causing a reduction in its frequency until syn-
chronism is obtained with the lower frequency vibrator and
contact is broken. It then functions in the normal manner.
The cycle then ref)eats itself and maintains the 90° phase shift.

The E-L unit, shown below is a typical Vibrator Power
Supply used in the operation of communication equipment.

With a 12 volt DC input, it develops 500 watts power out-
put. Dimensions: 20 x 20 x 814 inches.

'IBRATOR POWER SUPPLIES FOR LIGHTING, COMMUNICATIONS AND ELECTRIC MOTOR OPERATION .
www americanradiohistorv com .
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Mow,/ ENTRA HUNIDIT
DROTELTION 1S STANDARD

H.

Standard Sprague Koolohm Wire
Wound Resistors now offer the same
high degree of humidity protection
formerly obtainable only on special
order to match exacting military spe-
cifications. This construction, newly
adopted as standard, includes a glazed
ceramic outer shell and a new type of
end seal. These features give maxi-
mum protection against even the most
severe tropical humidity conditions.
Type numbers remain the same ex-

... designed for tropical conditions
... unheatable on ANY job

cept for the fact that the letter “T’
has been added to designate the new
standard construction.

Thus, azain, Sprague leads the way
in practical, truly modern wire wound
resistor construction. Your job of re-
sistor selection is greatly simplified.
No need to study and choose between
types or ceatings. One type of Kool-
ohms, the standard type, does the job
—under any climatic condition, any-
where in the world!

SPRAGUE ELECTRIC COMPANY, North Adams, Mass.

{formerly Spraguve Specialties Co.)}

SPRAGUE

KOOLOKM ResisToRs

TRADEMARK REGISTERED U.S. PAT. OFF.

The Greatest Wire-Wound Resistor Development in 20 Years

www americanradiohistorv com
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industry is entering an
era of electrecrics,
rmrked by the k=enest
ccmpetition in birs ness
Fistery. The -ich rewards
w Il surely 3o ‘o those
who empley Creative
Hec:rical Engineerirg to
test odvantage.

Inthis highly tecanical

“ielc, LELAND Eleztric
2xs solved many diffi-
<ut electricel p-oatems
~ith skill and ingenuJity.
“h s valuable experience
may be the <ey to vour
past-war plan. We in-

vit2 vour injuiry.

MOTOR GENERATCGF EL NAVY T(PE 3 LNN—A.C.
or D.C. drive, and up te 245 KW, A.C. or B.C. autpyt
—:pecial frequences gevernor so>eed cnralled,
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% Engineers at Hallicrafters are contincal’y striv-
ing for new heights of perfectionin high frequency
development work. The Model §-37 is one exzmple
of the progress they have made. This :s the first
and only set of its kind — covering bot1 AN and
FM and operating in the range >f 130 s0 21 Mc.

Two r.f. stages are used and in ccnjunctizn with an T
intermediate frequency of 18 Mc., assar= an amaz- 2 g,

ingly high ratio of image rejection. It is becoming ; e 0}‘”0'”' 7 é‘{f;ﬁej

a valuable instrument in the hands <f all explor- : ‘w‘f’f C'/é/ # ?”’:f///aoas

ing the upper reaches of the high frequency raages. <78 C‘é’/'yc-:,.

hallicrafters saoin & oo

THE HALLICRAFTERS CO., MANUFACTURZES OF RAJIO AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. 5. A.

ELECTRONIC INDUSTRIES @ January, 1945
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Write for
STACKPOLE
ELECT RONIC
COMPONENTS

Catalog

P AND
Whether for today’s F\II )::t:”“
: needs oOf [:oost-w:;u“3 VAR eToRs
-';J' engineerings writ | 4
) today for your copy .
- of this 36-page Cat- LINE,“S:: ,
3 ete RO
| alog RC 6 repn ¢ e
with helpful: eng e

1 peering data.

OTHER STACKPOLE PRODUCTS

BRUSHES and CONTACTS
(All carbon, graphite, metal and composition types)
RARE METAL CONTACTS
WELDING CARBON PRODUCTS . BEARINGS
BRAZING BLOCKS « ANODES
ELECTRODES . CARBON PILES
PACKING, PISTON, and SEAL RINGS
RHEOSTAT PLATES and DISCS
SPECTROGRAPHITE NO. 1
CARBON and MOLDED METAL POWDER
SPECIALTIES

STACKPOLE CARBON COMPANY, ST.

INSULATED RESISTORS

Designed to MWatek War
Standarnds Sgecifications

Integrally molded in one operation under laboratory con-
trolled production standards, Stzckpole Type CM Resistors
in 4-(RC-10): %4-(RC-21): and 1-watt (RC-30) sizes have
been specifically designed to meet the newly issued Army-
Navy specifications. The construction of these new resistors
is such that they offer an exceptional degree of stability under
load—the average change being less than 5% after 1000 hours
under test at full load. In addition to having highly satisfactory
humidity characteristics well within today’s exacting require-
ments, Stackpole Type CM Insulated Resistors meet up-to-
the-minute salt water immersion specifications.

Samples to any required tolerance on request.

STACKPOLE

MARYS, PA.

70
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| HOW G'E CAPAC|TORS are being used on new jobs

e

Oil-paper units

Pyranol units

8 CAPACITORS NOW DO THE WORK OF 31 in this h-f
oscillator circuit, and save space, weight, money

HE great number and wide
diversity of capacitors re-
quired by today’s electronic circuits
make their selection an important
factorin the design of the completed
electronic device. Capacitors de-
signed for the job can often appre-
ciably reduce the over-all weight,
size, and cost.

Take the simplified electronic-
heater circuit shown above: The
original circuit called for 31 capac-
itors. By selecting G-E high-fre-
quency capacitors designed for
electronic-heater applications, this
number was reduced to eight.

Four mica capacitors were re-
placed with three G-E oil-paper
blocking capacitors. This change
alone saved more than $50.

In the resonant circuit, it orig-
inally took 25 mica units to do the
job that three G-E high-frequency
parallel-plate capacitors are now
doing. These compact water-cooled
units permitted an additional sav-

ELECTRONIC INDUSTRIES @ January, 1945

ing of more than $200, as well a.i
appreciable reduction in the over-
all dimensions of the electronic
heater.

As a manufacturer of a wide
variety of capacitors— including
Pyranol®*, oil-paper, high-fre-
quency parallel-plate, and Lectro-

Buy all the BONDS you can—and keep all you buy

GENERAL ) ELECTRIC

www americanradiohistorv com

Electronic heater being used to solder on the
covers of G-E capacitors. Four units are soldered

simultaneously.

G-E capacitors designed for h-f oscillator circuits.
Large unit: high-frequency, parallel-plate capacitor
for the resonant circuit. The others: an oil-paper,
high-frequency blocking capacitor, and (smallest)
a Pyranol by-pass capacitor.

film units—G.E. is in a position
to help you make savings like
these in your electronic devices.
Bulletins on our various lines are
yours for the asking. See your near-
est G-E representative, or write to
General Electric Company,
Schenectady 5, N. Y.

*Reg. U.S. Pat. Off.

407-82-5700

7



A COMPLETE
“CLAY”RAMIC
SERVICE

For every electrical, chemical and
mechanical application, Locke has un-
rivalled facilities for the production
of fired clay pieces by every known
method.

(1) Dry Process — Porcelain and
Steatite

A process ideally suited to the
production of certain pieces with
reasonable tolerances and ade-
quate mechanical and electrical
strength.

¢2) Vacutite Process—Porcelain and
Steatite _

A process developed by Locke
for forming intricate pieces.
Close tolerances. Mechanical and
electrical strength almost equal
to wet process.

(3) Wet Process — Porcelain and
Steatite

The standard process for the
production of high voltage in-
sulators, and porcelain for
mechanical and chemical applica-
tions. Exceptionally strong
mechanically and electrically.

Locke Wet Process porcelain and
Locketite is produced by the follow-
ing methods, the selection of method
depending upon the piece.
(1) Pugging (5) Jiggering
(2) RamExtrusion(6) Plastic Press
(3) Wet and Dry (7) Core Casting
Turning (8) Drain Casting
(4) Plunging (9) Throwing
and certain other methods which at
That was a long time ago and every day since has added to the present have only limited
application.

They are the first radio tower insulators made in this country.

They were designed and built by Locke for the original wire-

less telegraph stations.

our skill and experience. Research facilities available
Other clayramic prodicts will be
nowhere else in the industry have been in constant nse find- available in the future to meet special
conditions. Whatever your problem,
our experienced electrical, mechanical
and ceramic engineers will be glad
to help. Their services have resulted
in material savings in money, time

Whether your requirements are standard or special, we think and critical materials to other manu-
facturers. Perhaps they can help you.

ing better, simpler, lower cost methods of producing the

finest in radio insulators.

you will find them better filled by Locke.

béﬁée INSULATOR CORPORATION
BALTIMORE, MARYLAND “Leadens in (layramics’

72 ELECTRONIC INDUSTRIES o January, 1945
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\GW VOLTAGE Cergpi, ondenser

ACTUAL SIZE

ERIE DOUBLE CUP CERAMICONS

REG. U. S, PAT, OFF.

These compact, high voltage condensers are designed to carry | -
appreciable amounts of curretit at high voltage without danger of
corona or excessive internal heat. The silvered ceramic construc-
tion provides choice of temperature coefficient, excellent sta-
bility and retrace characteristics. Two sizes are illustrated above.

Type SP-106 is rated at 5 KVA. Peak working voltages at
sea level for types SP-106 and SP-172 are as follows:

SP-106
) Temperature ‘Peak Working Volts
Capacity Coefficient at Sea Level
20 MMF NPO 10,000
30 MMF NPO 6,500
I :L'_? o 39 MMF NPO 5,000
e 51 MMF N-750 10,000
S —L 75 MMF N-750 7,500
‘ 100 MMF N-750 5,500 .
SP-172 If you have applica-
51 MMF NPO 10,000 tions for condensers of
75 MMF. NPO 10,000 this style for either mili-
100 MMF NPO 10,000 tary or peacetime equip-
200 MMF N-750 10,000 ment, our engineers will
300 MMF N-750 10,000 be glad to discuss them
390 MMF N-750 8,000 with you.

Note: Test voltage, SP-106 and SP-172—60 cycle RMS equal to peak working voltage.
ERIE RESISTOR CORP., ERIE, PA.

LONDON, ENGLAND - - TORONTO, CANADA

TOR HIGH ACHIEVEMENT
iN WAR PRODUCTION.

| % » % Do More Than Before—Buy EXTRA War Bonds wk B Y

ELECTRONIC INDUSTRIES @ January, 194§
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There are many applications in the audio field requiring coils of high Q and
good stability. UTC coils of the type HQA series are ideal in this respect.
Q CHARACTERISTICS of a typical .14 Hy. coil ot three voltages are illustrated
VOLTAGE STABILITY is kigh. At 1,000 cycles, for applied voltages from .1 to 25
volts, the change in inductance is less than 1% . DC current change in inductance
is approximately 1% per 10 Ma. linearly.

HUM PICKUP is low due to a self shielding structure . 70 microvolts per
gauss at 60 cycles.

TEMPERATURE effects are negligible. From —60 degrees C. to plus 85 degrees

C.; inductance variation is less than 1/3 %
MECHANICALLY,

these units are hermetically sealed .in a drawn steel case
1-13/16" diameter by 1-3/16"” high. Weight . 5 ounces.
VIBRATION  effects are not evident over entire range of normal aircraft tests.
HQA UNITS are available in any inductance value from 5 Mhy. to 2 Hy.,
and are ordered as: HQA followed by value in Mhy. Typical semi-standard
values are:

HQA-=125 .......... $5.00 net HQA—-200........... $8.00 nef
HQA-=30............ $6.00 net HQA—-500........... $9.00 net
HOQA—-80 . - $7.00 net HQA-1250. . ...$10.00 net
{ .
(4
150 VARICK STREET

NEW YORK 13, N. Y.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: “ARLAB'

i
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Engineer in the Saddle

Both the American public and the radio industry
are to be congratulated that at this critical culmina-
tion of FCC allocation activities, the acting chairman-
ship of the Commission is in the capable engineering
hands of quiet, earnest Comdr., E. K. Jett. All side$
recognize that his impartial conclusions will be based
on sound technical consideration of the welter of
evidence and conflicting pressures.

100-fold Television Pickup

Greater sensitivity of new television pickups—per-
haps to the extent of 100-to-one, as compared with
present video cameras—presents one of the greatest
possibilities for postwar television advance. When
subjects under ordinary room lighting can be satisfac-
torily televised, the field for the new art will be im-
measurably broadened.

Let’s Not Overlook Facsimile

Facsimile will bear watching. Smoke-screened into
virtual obscurity by the welter of words about FM and
television, little has been said and less printed about
the “radio printing press.” Yet much thought, careful
research and just plain hard work have gone into the
solution of problems that have been so well licked that
facsimile has become a valuable adjunct to military
communications. Facsimile has distinct commercial
possibilities.

War Secrets and Super-Television

Much comment on how the great advances in war-
time electronic developments will radically change
television is being quoted and printed for the public
consumption. Some claim that “super-television” can
be had if we only apply these wartime improvements.
When it comes to “pinning down” just how certain

things are to be accomplished, the answer is, “That’s
a war secret.” The flourish of megacycles, megawatts
and microseconds does not answer all problems of
modern-day television. War developments will most
certainly play a part in extending the efficiency of
television. However, it is doubtful whether most of
these developments have reached a stage where they
can produce the results attributed to super-television.

Electronic Automobile Ignition

Mechanical improvements in machinery usually in-
volve closer tolerances, greater precision in operation.
The automobile industry, generally expected to be
among the first to reconvert to civilian production
status, is an excellent example. Improved engine effi-
ciency will mean higher compression ratios in order to
take advantage of modern fuels. This in turn will re-
quire ignition devices of considerably higher precision
than the currently used—and quite sloppy—distributor
systems. Progress, resulting from presently-conducted
experiments, makes it appear possible that vacuum
tubes may ultimately render obsolete most present sys-
tems for firing the mixtures in automobile cylinders.

Wanted: Better Salesmen for
Better Mousetraps

The world can be very blase indeed about a new
invention. The way postwar industrial electronic de-
vices will become a big business is through forceful,
creative salesmanship. It must be forceful to over-
come the demoralizing human trait of resisting
changes, new ideas, new methods. It must be creative
in its sympathetic analysis of thousands of industrial
problems and the intelligent invention of electronic
solutions to them. The man best fitted for the creative
part of thls process is the electronic engineer, If he
can learn also to be a forceful salesman, he’ll be able
to name his own figure.

IRE WINTER TECHNICAL MEETING
Hotel Commodore, New York City, January 24, 25, 26, 27

For details of technical program, see page 95 of this issue

(Joint Electronic Panel of AIEE-IRE War Production and Reconversion Conference,

West Ballroom, Hotel Commodore,

New York,

8:30 p.m. Tuesday, January 30.)

ELECTRONIC INDUSTRIES @ January, 1945
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® Three years of intensive develop-
ment under the impetus of the war,
yielding scientific results which in
normal times would have required
a decade, have offered electronic
designers many new circuit com-
ponents that will enhance elec-
tronic circuits arid direct them into
new paths. One group of devices,
known as Thermistors, utilized to
some extent before the war, has al-
ready proven of primary importance
in the fields of regulation, measure-
ment and control. Accordingly a
discussion of the basic character-
istics should prove of interest to
both industrial electronic designers
and communication engineers.
Thermistor is a contraction of
the expression “thermally sensitive
resistor,” and is one class of the
group of non-ohmic solid conduc-
tors known as Varistors. The word
Varistor, in turn, means variable
resistor, that is, a semi-conductor
whose resistance value varies in re-
sponse to the conditions to which
it is subjected in accordance with
definite laws. Three classes of
Varistors are commonly dis-
tinguished: The rectifiers, such as
copper oxide on copper,‘ exhibit
unilateral or asymmetrical conduc-
tivity of electric current. Then there
are two varieties of symmetrical
Varistors: first, the type whose con-

76

ductivity is a function of voltage,
such as bonded silicon carbide and
second, the type whose conductivity
is a decided function of tempera-
ture, known as Thermistors. The
Thermistor is the most novel and
least well known of the three major
classes of Varistors.

Materials with some of these
pecularities have long been known.
However, only in recent years have
methods been devised for pro-
ducing in quantities such com-
ponents having stable and repro-
ducible characteristics. While some
classes of Varistors are the product
of several concerns, this article will
be confined to a discussion of
Thermistor types developed by the
Bell Telephone Labs. and manu-
factured by the Western Electric
Co., and utilized in numerous mili-
tary devices. These are becdming
available to equipment designers
for postwar use. Because Thermis-
tors undergo large resistance
changes in response to changes in
temperature or impressed power,
they are demonstrating their use-
fulness in many ways in putting
electronic circuits to work at new
tasks or in making these circuits
function more effectively at old
tasks.

Thermistors are made in a variety
of forms from mixtures of cer-
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Consulting Editor

A variety of electronic circuit applications are nided by use of
thermai -sensitive elements having negative characteristics

tain metallic oxides pressed into
discs, extruded into rods, or formed
into beads: These forms after heat-
ing are hard and durable. Suitable
electrical contacts are attached or
built in. The metal oxides used are
semi-conductors characterized by a
high negative temperature coeffi-
cient of resistance as great in some
types as 5 per cent per degree C.
at room temperature. Fig. 1 shows
the resistance temperature char-
acteristics for typical units. Inten-
sive study was necessary for suc-
cess in developing processes of
manufacture that will result in
specified characteristics and in
stabilizing those characteristics so
as to assure indefinitely long serv-
ice life. Several forms of Thermis-
tors are shown in Fig. 2.

Many varieties possible

Thermistors are produced with
resistance values ranging from a
few ohms to several megohms. The
higher resistance range has par-
ticular importance in electronic
circuits which work best with rela-
tively high impedance components.
For this reason many types of
Thermistors are ‘“natural” elec-
tronic circuit components.

Thermistors can be constructed
for use wherever temperature varia-
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ELECTRONIC CIRCUITS

tions exist or can be produced.
These variations in temperature
may result in three ways: ex-
ternally, by changes in the ambient
temperature; directly, as when cur-
rent is passed through the Thermis-
tor thereby heating it; or indirectly,
as when current, controlled as de-
sired, is passed’ through a small
heater associated closely with the
Thermistor.

Specific applications may be
divided into two broad fields de-
pending on whether the Thermistor
is kept at the same temperature as
its surroundings, or whether it is
heated by the circuit’ associated
with it. The first field includes uses
like temperature- measurement,
temperature control and tempera-
ture compensation or the neutral-
ization of undesired temperature
effects in other circuit components,
meters, or electrical conductors.

When used as resistance ther-
mometers, precision greater than
that obtainable with thermocouples
is possible. As temperature com-
pensators, Thermistors are fre-
quently used to neutralize the tem-
perature error of instrument read-
ings when wide temperature
variations are encountered as in
aircraft instruments.

Finds many uses

The second field involves a very
great number of applications. These
uses depend wupon one or more
fundamental characteristics which
include- the non -linear voltage-
current relaticnship, the corre-
sponding resistance - power rela-
tionship and the heating and
cooling time effects. One group of
these uses includes flow meters,
anemometers and vacuum gages
where the Thermistor measures
heat loss due to gas or fluid con-
duction. Another set of applications
utilizes Thermistors as slow actua-
tors for relays or circuits, overload
protective devices and timing me-
chanisms.

As power responsive variable re-
sistance devices, Thermistors have
important uses in the measure-
ment of small amounts of power,
in automatic transmission regulat-
ing networks for long line com-
munications circuits, and in signal
and characteristic shaping net-
works such as speech volume
limiters, compressors or expanders.
In a related type of use they are
valuable as oscillation amplitude
stabilizers and as voltage regulators.

A few typical Thermistors - will
now be described. The 1A Thermis-
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1—Ohm's faw is obeyed if the femperature of the element is held constant.

2—The unique properties are due basically to the high negative tempera-
ture coefficient of resistance.

3—No rectification occurs in Thermistors.

4—While a thermoelectric effect can be obtained, Thgrmisfors are so
. designed as to eliminate it.

5—The unheated or cold reistance of a Thermistor is proportional to the
fength ond inversely proportional to the cross-section of the element.

6—Resistance changes do not instantaneously follow changes of applied
power, but depend on the resulting temperature change. .

7—When the power is suddenly increased from one value to a higher
value the resistance begins to decrease rapidly at first and then more
and more slowly until it approaches its new steady value.

8—When a voltage is impressed across a Thermistor in series with an
ordinary resistance of relatively low value, the current initially is
smail, builds up gradually at first, then more rapidly and finally slowly
approaches and reaches a steady value. At low currents the voltage
across the Thermistor is proportional to the current; at somewhat
higher currents the voltage does not increase as rapidly as the current.

9—At a still greater current the voltage across the Thermistor attains
a maximum value. The resistance at this peint is roughly one-third
of the unheated resistance at the same ambient temperature.

"10—A¢t currents. beyond the maximum voltage point, a Thermistor acts
like a negative resistance, i.e., as the current through the Thermistor
increases the voltage across it decreases.

11—Thermistors in general are small, relatively inexpensive, have no
standby filament power losses, have no moving parts, produce mo
noise, require little or no servicing, have comparatively long life.

12-—A wide range of circuit applications has already been found for
Thermistors. Among some of the more important are: precision ther-
mometers, temperature controllers, compensators, time delays, sta-
bilizers, compressors, limiters, expandors, voltage regulators, oscilla-
tors, power sensitive rheostats and negative resistances.

tor will serve as an example of the
directly heated type. It consists of
a small bead of sintered uranium
oxide on fine terminal wires (Fig.
4) enclosed in an evacuated glass
bulb with two wire terminals. This
assembly is further encased in an
insulating tube with metal con-

tacts on the ends, much like a fuse
housing.

The nominal characteristics of
several typical Thermistors of .the
directly heated type illustrated in
Fig, 4 are listed in Table I. In this
table the “cold resistance” is the
resistance of the Thermistor meas-

TABLE |
[]
| Temp. I
| Coeff. Max. | Power Sensitivity,
per de- Contina- Milliwatts at 25° C
Cold Resistance in Ohms gree C ous Ma
at — —| to reach | to reach
Type | 0°¢c | 25°¢ | a0°c | 25°¢C | ac ]l de | Ro/3 | Ro/100
1A 140,000 60,000 38,000 0.030 15 1 | 15 75
1B 850,000 | 380,000 | 230,000 0.031 i 3 0.2 10 65
1C 155,000 50,000 | 26,000 | 0.044 ‘ 25 25 18 100
1D | 310,000 | 100,000 52,000 | 0.044 | 20 20 14 90
77
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Fig. 2—A wide variety of sizes and shapes have been developed for numerous military equip-
ment applications. Fig. 3—(Below) shows the resistance-current relation of one style at two
levels of operating temperature representing the static characteristic curve
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Fig. 4—A common form of Thermistor is mounted as is a fuse. Evacuated. element and .its

mounting case shown befow.

Dimensions of this case are shown in Fig. 1
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Fig. 1 shows highly negative resistance-tem-
perature coefficient, typical of three types,
with a sketch above of the |A mounting

ured with a current small enough
so as not to heat it appreciably.
The ambient temperature at which
the cold resistance is measured
must be specified. The “power sen-
sitivity” as used in Table I is the
steady state power which must be
dissipated in the Thermistor at the
stated ambient temperature to pro-
duce a reduction of the cold re-
sistance by the ratio indicated.
This figure of merit is included to
indicate the order of magnitude of
power required to produce useful
changes in the Thermistor re-
sistance.

Static characteristics

Fig. 3 gives the static character-
istics of the 1A Thermistor, show-
ing the resistance versus current
curves at two temperatures. An
examination of the 70 deg. F. curve
shows that if sufficient current is
passed through the oxide bead to
result in the dissipation of 15 milli-
wabts in it, the unit becomes heated
and its resistance decreases about
44000 ohms to a new-value of

22,000 ohms. When 75 milliwatts is

applied, the resistance becomes ap-
proximately 650 ohms. The Thermis-
tor will retrace the characteristics
here indicated without appreciable
deviation over an indefinitely long
life.

The indirectly heated type of
Thermistor is most useful where
electrical separation of the con-
trolling and controlled circuit is
necessary. The heater is also useful
in thermostating the Thermistor so
that the latter can be used as a
directly heated device without un-
desirable effects due to ambient
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Fig. 5—The use of an independent heater pro-
vides for control by an effect in an associated
circuit. A 500-fold resistance variation is
obtainable with a few milliwatts to the heater

temperature changes. Table II lists
the nominal characteristics of two

Western Electric heater type
Thermistors.

The interdependence of the
Thermistor resistance and the

heater current can be visualized
best in graphical form as in Fig. 5,
which gives this characteristic for

It is generally convenient to plot mutual characteristics of indirectly heated units with log-log scales as shown in Fig. 6.
resistance, power, current and volts are shown here.

TABLE If

I-ieul'er Thermistor Characteristics
Characteristics
Max. Min. Max.
Continu- Resistance, Ohms Continu-| Continu-
Resist- | ous Cur- {No heater power) ous ous
ance (rent, MA Res. MA,
Type in Ohms (ac or dc 0°cC 25°C 50° C Ohms |ac or de
2A 100 25 7.200 2,800 1,250 10 75
D-158997 200 | 20 45,000 15,000 6,000 19 50

the 2A Thermistor at 25 deg. C. The
mutual characteristics resulting
from the dissipation of power
simultaneously in both heater and
Thermistor are given for the 2A
Thermistor in Fig. 6. These charac-
teristics, will prove valuable in
numerous circuits as experience is
gained in adapting them to specific
jobs.

The large negative temperature
caefficient of resistance which is
the basic property of Thermistors
is about ten times as great as the
corresponding positive coefficient of
metals. An idea of the great change
in Thermistor resistance value re-
sulting from a moderate tempera-
ture change was shown in Fig. 1,
which is a plot of resistance on a
logarithmic scale against tempera-
ture on a linear scale for three
different types of Thermistor ma-
terial and for a typical metal. A
more nearly linear curve will be

The resistance scale slopes with increasing current.

obtained for the Thermistor ma-
terials if the logarithm of the re-
sistance is plotted against the re-
ciprocal of the temperature in
absolute - degrees. This property of
resistance change with temperature
is utilized directly in non-heated
or externally heated applications
such as Thermistor thermometers
and temperature compensators.
Another fundamental property of
Thermistors is that of time lag, or
thermal inertia. It is a common
observation that bodies cannot be
heated or cooled instantly. Since
the resistance of a Thermistor
varies with its temperature, and its
temperature cannot be changed in-
stantaneously, obviously the re-
sistance of the Thermistor will not
change instantly in response to a
change of power applied to it. This
effect can be utilized and controlled
as it ‘has been in time delay appli-
cations. On the other hand it can

All relations between
The wattage scale has an upward slope
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Fig. 7 shows circuit and characteristic wherein
a time delay of the order of 1.5 seconds is
introduced by Thermistor’s operation

20 5]

be minimized by proper design.

A Thermistor element in which
no electric power is being dissipated
and which is at a higher tempera-
ture than that of the medium in
which it is situated, will cool at a
rate proportional to the currently
existent temperature difference un-
til the temperature difference ceases
to exist. The rate will also depend
upon two factors peculiar to the
Thermistor element and its in-
timacy of connection to its sur-
roundings, i.e., its thermal capacity
or mass times specific heat, and the
dissipation constant. The latter is
defined as the- power in watts
necessary to accomplish a tempera-
ture change of one degree centi-
grade.

Time constant

The quotient of thermal capacity
by dissipation constant is the “time
constant,” which is the time in
seconds taken by the Thermistor to
change its temperature by 63 per
cent of the temperature difference
existent originally between the body
and its surroundings. An extension
of this analysis can be applied in
the case where the Thermistor is
initially at the temperature of its
surroundings and is then heated
by applied electric power until it
reaches an equilibrium at a tem-
perature higher than ambient.

The utilization of the thermal
inertia of a Thermistor is illus-
trated by means of Fig. 7, where a
directly heated Thermistor is placed
in series with a source of voltage,
key, milllammeter and load re-
sistance Z. On closure of the key,
the meter will show a delayed
building up of the current as shown
in the current-time curve of this
figure for a typical 1A Thermistor.
The initial current, which is de-
termined by the cold resistance of
the Thermistor, is small and be-
gins to rise slowly at first, then
more rapidly as the Thermistor be-
comes heated and "its resistance
becomes less. The final current is
limited by the circuit resistance.
The magnitude of the time delay
amounts to about 1.5 seconds for
the particular circuit conditions
shown in Fig. 7. This value, how-
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ever, increases with decrease of
supply voltage.

The action described here may
be further studied by means of
Fig. 8, which gives the static
(steady state) voltage -current
characteristic of the Thermistor of
Fig. 7. Suppose that the Thermistor
and circuit are stabilized at the
operating point A’ of Fig. 8; and
the conditions are then suddenly
altered so that a new steady operat-
ing point C' is called for. The in-
cremental resistance will therefore
begin to change, going through
values represented by lines having
all slopes between those shown as
AA' and CC’ in Fig. 8 including
zero at point B. This change occurs
at a rate depending entirely upon
the accumulation of heat in the
Thermistor, so that, of course, there
is a delay in the current rise.

The basic relationships of re-
sistance-temperature and of tem-

T

|
T,*

CURRENT 1IN MILLAMPCRES.
Fig. 8 illustrates “negative” resistance region
when dynamic characteristic curve is evaluated

perature-time have been discussed.
Other relationships of great im-
portance from the standpoint of
circuit design are those of steady-
state resistance-power.and current
voltage. Figs. 3 and 8 are examples
of these characteristics. While these
characteristics are non-linear, they
are interrelated in the ordinary
way, i.e., resistance is the quotient
of voltage by current, and power is
the product of voltage and current.

It is convenient in many cases
to plot the current-voltage char-
acteristic as logioe vs. logioi on ac-
count of the wide ranges of values
to be covered. Fig. 6, which is the
current-voltage characteristics for
the 2A (heater type) Thermistor, is
plotted in this fashion. With this
method of plotting, an ohmic
(fixed) resistance is represented by
a straight line having a 45 deg.
angle sloping from lower left to up-
per right. Resistors having a nega-
tive temperature coefficient of re-
sistance have curves with slopes of
less than 45 deg. If their tempera-
ture is permitted to vary. Converse-
ly those with a positive coefficient,
such as ordinary wire-wound types,
are represented by lines with slopes

WwWW.americanradiohistorv.com

slightly greater than 45 deg. if the
temperature is permitted to vary.
On the log-log plot Fig. 6, auxiliary
scales at 45 deg. to the main axes
give the resistance and power
values. Circuit designers will find
this type of plot convenient, espe-
cially when ordinary resistors are
to be used in series or in parallel
with a Thermistor.

The -curves of Fig. 6 can be
analyzed in further detail. It will
be noted at low Thermistor cur-
rents (where the temperature is
not appreciably . affected) that
Thermistors obey Ohm’s law, as
evidenced by linearity of the curve
with a slope of 45 deg. at the left
of the plot. As the current is in-
creased, however, the slope de-
creases until the voltage reaches a
maximum and thereafter actually
decreases as the current is in-
creased further, the device taking
on the characteristics of a negative
resistance. The voltage maximum
point comes at a resistance value
about one-third of the cold re-
sistance. At large currents the
voltage across the Thermistor be-
comes quite small.

Whenever sufficient power is dis-
sipated in a Thermistor to carry it
to current values beyond that asso-
ciated with the voltage maximum

| point, it is necessary to provide a

current limiting resistor in the cir-
cuit. This is a consequence of the
negative resistance characteristic
which prevails to the right of the
voltage maximum. Incidentally it
should be observed that if suffi-
ciently low temperature coefficient
material were used in a Thermistor,
no maximum voltage point or nega-
tive resistance region would occur
for finite values of current.

As time delay devices they have
been used to protect standard re-
lays which would otherwise be sub-
ject to false operation due to high
voltage surges.

A Thermistor is connected in
series with the relay winding. The
thermal inertia of the Thermistor,
together with its high “cold” re-
sistance, discriminates against volt-
age surges of short duration, but an
application of voltage of greater
duration, even though of Ilesser
magnitude than the surge voltage,
operates the relay after a delay
sufficient to heat the sensitive ele-
ment of the Thermistor. The surges
may attain peak values of voltage
several times the normal operating
voltage without causing false opera-
tion of the relay.

Many other ingenious arrange-
ments will be developed as experi-
ence is gained in applying Thermis-
tors to specific jobs.

(Part 1l of this subject will appear in an
early issue—Ed.)
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1945 STATISTICS

Radio-electronic output, civilian and military totals.
How production and use compare during past 23 years

® From the very beginning of broadcasting the present publishers of “‘Electronic Industries” have been com-
piling the annual statistics of civilian radio. Continuing the practice of many years In past January issues of
“Radio Retailing” and “Radio Today,” there are summarized on this page past radio figures. And new statistics

for the current situation are also
presented.
With civilian radio production al-

THE RADIO INDUSTRY, JANUARY 1, 1945

most completely shut down, except Total Annual Number of Annual
for a limited number of tubes and . Investment Gross Révenue Employes Payroll
repair parts, it has proven imprac- Radio manufacturers
ticable to give detailed figures on (1200) ........... $350,000,000 %4,733,000,000 530,000 $1,200,000,000
1944 wartime output of components, Radio distributors, deal- )
{ransioraian: - GonciEsan: minen: ers, etc. ......... 280,000,000 = 200,000,000 100,000 150,000,000
controls, etc., since such data might Broadcasting stations
reveal military radio production (960) incl. talent costs 90,000,000 300,000,000 *20,000 55,000,000
secrets. Commerclal communica-
tion stations ...... 60,000,000 —_— 15,000 7,000,000
; Listeners' sets in use
- 1 (55,000,000) ...... 3,500,000,000 +330,000,000
Civilian Sets in Use

Jan. 1,'44 Jan.1,'45

U.S.homes with

Note: Manufacturers' gross revenue was almost entirely for Army/Navy radio-
electronic production, totalling in 1944 $4.623,000,000.

#Regular staff—not including part-time employes, artists, etc., who number at feast 25,000 more.
tAnnual operating expense for listeners’ sets, for tube replacements, electricity, servicing, etc.

radios** ... 31,000,000 31,000,000
Secondary sets in . . .
above homes 16,000,000 16,000,000 Annual Bill for U.'S. Civilian Radio
Bﬂ)‘;elrv port- > Sales of time by broadcasters, 1944. ... c..c.vveennrennnnnennn. $250,000,000
o 0, :000,000 1,000,000  qoy0nh cocts L........... e S R . 50,000,000
uto radios... 8,000,000 7.000.000 piociricity, batferies, etc. to operate 55,000,000 receivers. ...... 200,000,000
Total sets in 22,000,000 replacement tubes................ o6 0600 o 3o 50000 003 25,000,000
U.S...... 57,000,000 55,000,000 Radio parts, supplies, efc. ..........(.co.n... B B .. 60,000,000
Phonograph records, 100,000,000..... s0dlococ s c00000000 68000000 50,000,000
%“%*Means "homes with radios in working or- 3 g il
der.” The figure shown is thus comparable Radio-set repairs, servicing..................... ool ook b I — 50,000,000
with flie begadegstent nowl foMienot S80100:2 Total ..oooeennnn. S, — —— .ee... 685,000,000

000 radio homes,”” which they take to mean
““homes possessing a usable radlo set in any
condition, either working, or temporarily-not-
working because of missing tube or other part.”

Note: WPB ordered (April, 1942) all civilian radio-set production stopped and
factories converted to war production.

PRODUCTION OF

CIVILIAN RADIO EQUIPMENT — 1922 TO 1944

Total Civilian Sets Total Civilian Tubes i Automobile Sets R Tota! Auto Sets Homes with Total-Radlo £
i eception Sets in Use | Close
Manufactured Manufactured | Manufactured Equipment in Use | Radio Sets o IS of
| !
Number Valus Number Value | Number Value | Value Number Number Number

1922 100,000 $ 5,000,000 1,000,000 $ 6,000,000 .|$ 60,000,000 260,000 400,000 | 1922
1923 550,000 15,000,000 4,500,000 12,000,000 136,000,000 1,000,000, 1,100,000 | 1923
1924 | 1,500,000 100,000,000| 12,000,000 36,000,000 358,000,000 | 2,500,000 | 3,000,000 | 1924
1925 | 2,000,000 165,000,000 | 20,000,000 48,000,000 430,000,000 3,500,000| 4,000,000 1925
1926 | 1,750,000 200,000,000 30,000,000 58,000,000 506,000,000 | .. 5,000,000 | 5,000,000 1926
1927 | 1,350,000 168,000,000 41,200,000 67,300,000 425,600,000 | .. 6,500,000 | 6,500,000 | 1927
1928 | 3,281,000 400,000,000 50,200,000 110,250,000 690,550,000 ’ o 7,500,000 | 8,500,000 | 1928
1929 | 4,428,000 600,000,000 | 69,000,000 172,500,000 | ... ... | 842,548,000 .| 9,000,000 | 10,500,000 | 1929
1930 | 3,827,800 300,000,000 | 52,000,000 119,600,000 34,000 $ 3,000,000 | 496,432,000 | ... 12,048,762 | 13,000,000 | 1930
1931 | 3,420,000 225,000,000 | 53,000,000 69,550,000 108,000 5,940,000 | 300,000,000 ' 100,000 | 14,000,000 | 15,000,000 1931
1932 | 3,000,000 140,000,000 44,300,000 48,730,000 143,000 7,150,000 | 200,000,000 250,000 | 16,809,562 | 18,000,000 1932
1933 | 3,806,000 180,500,000 | 59,000,000 49,000,000 724,000 28,598,000 | 300,000,000 500,000 20,402,369 | 22,000,000 | 1933
1934 | 4,084,000 214,500,000 | 58,000,000 36,600,000 780,000 28,000,000 | 350,000,000 | 1,250,000 21,456,000 | 26,000,000 1934
1935 | 6,026,800 330,192,480 71,000,000 50,000,000 | 1,125,000 54,562,500 370,000,000 | 2,000,000 22,869,000 | 30,500,000 [ 1935
1936 | 8,248,000 450,000,000 | 98,000,000 69,000,000 | 1,412,000 69,188,000 500,000,000 ' 3,500,000 24,600,000 33,000,000 1936
1937 | 8,064,780 450,000,000 | 91,000,000 85,000,000 | 1,750,000 87,500,000 537,000,00Q¢ | 5,000,000 26,666,500 37,600,000 1937
1938 | 6,000,000 210,000,000 | 75,000,000 93,000,000 800,000 32,000,000 350,000,00¢ 6,000,000 28,000,000 40,800,000 | 1938
1939 10,500,000 354,000,000 91,000,000 114,000,000 1,200,000 48,000,000 | 375,000,00C | 6,500,000 28,700,000 | 45,300,000 | 1939
1940 |11,800,000 450,000,000 (115,000,000 115,000,000 1,700,000 60,000,000 584,000,000 7,500,000 29,200,000 51,000,000 | 1940
1941 (13,000,000 460,000,000 (130,000,000 143,000,000 | 2,000,000 70,000,000 610,000,000 8,500,000 29,700,000 56,000,000 | 1941
1942 | 4,400,000 154,000,000, 87,700,000 94,000,000 350,000 12,250,000 360,000,000 8,750,000 | 30,800,000 59,340,000 1942
1943 [ e 17,000,000 19,000,000 | .... ...| 60,000,000 8,000,000 | 31,000,000 | 57,000,000 | 1943
1944 | 22,000,000 25,000,000 70,000,000 ' 7,000,000 31,000,000 | 55,000,000 1944

Figures for sets include value of tubes in re:‘elvers. In normal years replacement tubes have run 259% to 409 of total tube production.

All figures are at retall values.
ELECTRONIC INDUSTRIES ® January, 1945

(Statistics Copyrighted by Caldwell-Clements, Inc.)
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LOCATING LAND MINES

® At the outset of the war, little was
known of a mine detector for check-
ing the German mines. A new type
of metallic detector was designed
and immediately roughed out by
officers of the Engineer Board at
Fort Belvoir, Va. Then with the
cooperation of Major George A.
Rote of the Board it was further
studied at the Hazeltine Labora-
tories on Long Island.

The Horni Signal Mfg. Corp. of
New York made the first production
models, and became the first com-
pany to manufacture these mewly
designed mine locators for detect-
ing buried metallic masses. Within
a short. time they were on a full
scale production basis. This detec-
tor has proved its value as a life
saver and a prime necessity of war
equipment.

This mine detector as made by

by PAUL P. HORNI

President, Horni Signal Mfg. Corp., New York

Induction balance circuit provides both audible and
visible signals for detection of enemy explosives

Horni is a portable battery oper-
ated device capable of detecting all
types of metals. Its use is confined
to -the location of buried masses of
metals such as anti-tank mines,
which are indicated by both audi-
ble and visual means. An increase
in the volume of the 1,000-cycle
tone in receiver denotes the pres-
ence of a metal object which is also
indicated on a meter in the con-
trol box. This particular type of unit
will detect the standard American
anti-tank mine at a distance of 24
in., with a reading of 6 on the
meter. Detection of the mine is
possible at greater distances but
the needle deflections are corre-
spondingly reduced. When operat-
ing this detector over certain types
of soil, it is important that the
same operating distance above
ground be maintained.. However,

in dry, sandy soil, it will be found
that there is little or no ground
effect, and the distance between
the search-coil disk and the ground
is not so important. The detector
set also may be used to locate mines
that are planted in either fresh or
salt water. Then the search - coil
‘disk is floated on the surface of the
water or slightly submerged.

When more than one detector is
operated in the same area, a mini-
mum distance of from 25 to 40 ft.
must be maintained between the
detectors. The minimum distance
from each other at which detectors
may be operated depends, to a great
extent, upon the skill of the oper-
ator, and can be determined only
by experience.

The power source consists of
three batteries contained in the
battery compartment.

Circuit wiring diagram of the SCR 625-F land mine locating equipment which is battery operated and all except the search coif assembly con-
tained in a back pack. For use over any type of soil, equipment is also effective in locating mines submerged in fresh or salt water
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The unit is comprised of the ex-
ploring-rod assembly consisting of
the search coil, control box, and
handle. The control box contains
the visual indicating meter, test
button, two compensator knobs,
coarse compensator, and an ON-
OFF switch. The amplifier contains
the battery compartment and am-
plifier chassis.

The chassis is mounted on a
hinge, and is held in the housing
by means of a locking screw. This
provides a convenient method for
the removal of the unit for the re-
placement of tubes. The housing is
weather-proof and sealed by a gas-
ket lining the inside top surface.
All cables from the amplifier are
waterproofed. The receiver or res-
onator is mounted in a metal case
and equipped with a strap having
a dpt fastener which is used to
fasten the resonator to the strap of
the amplifier bag or the haversack.

A wood carrying case is provided.
It is used to transport and store the
equipment when not in use.

The detector set operates on the
principle of a balanced mutual in-
ductance bridge. Three of the in-
ductances contained in the search-
coil constitute the main component
of the bridge. Two inductances are
connected to a source of sine-wave
voltage. This voltage at a frequency
of 1,000 cycles per second is gener-
ated by a push-pull oscillator ecir-
cuit. The third inductance is con-
nected to a tuned two-stage audio
amplifier, the output voltage of
which is applied to a resonator and
an 0-1 milliampere rectifier-type
meter.

Inductances L2 and 14 are con-
nected in series so that their fields
oppose and the combined mutual
inductance with respect to coil L3
is approximately zero. A complete
balance is accomplished by the use
of tuned compensator coils con-
tained in the control box. When the
mutual inductance between two
transmitting coils (L2 and L4) and
the receiving coil (L3) is zero, there
will be no signal voltage at the in-
put of the amplifier. The presence
of metal in the field of these coils
changes their mutual inductance,
and the signal voltage is induced
in the receiving coil (L3). The re-
ceiving coil (L3) is coupled to the
input of the amplifier and all in-
creased signal voltage is supplied to
the resonator and to the indicating
meter,

The balancing of the mutual in-
ductance is accomplished by the
adjustment of two controls. One of
these controls provides coarse com-
pensation. The other is used as a
fine control after the coarse com-
pensation has been approximated.
The balance is accomplished by the
adjustment of the coupling between
the primary and the properly phased

ELECTRONIC INDUSTRIES @ January, 1945

secondary of the coils, respectively,

by means of iron cores. The resistive
balance of the circuit is accom-
plished by the adjustment of the
coupling between the primary and
the properly phased- secondary of
coil by means of a brass core.

The voltage produced in the re-
ceiving coil (L3) is applied to the
grid of the tube, through a trans-
former, the secondary of which is
tuned to 1,000 cycles by a capacitor.

The plate circuit of the tube is

(Continned on page 174)

Top——Signal Corps phato showing SCR 625-F mine detector in use under battle conditions as

engineers check the ruins of St.

Lo for burled explosives.

Center—Exploded view of the

equipment showing its various p ts.

Boti

Photographed in North Africa, these three

types of German Tellar mines are charged with 11 pounds of explosives
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Left—Typical phase-to-phase coupling with two capacitors supplied
from one line tuning unit.

Tall, thin stacks are lightning arcestors

Above—Another method of installing line traps and coupling ca-
pacitors, the latter mounted on stub poles, are connected to the
line before it enters the line trap.
line trap to another section on the left

The line connects through the

APPLYING POWER LINE

® Power line carrier, a means of
transferring information from one
point to another over an electrical
power transmission line, is a sig-
nificant factor in maintaining and
controlling power transmission.
Continuity of service, either from
the standpoint of the utility opera-
tor or the consumer, is self-evi-
dently vital: interruption of serv-
ice is costly to both.

Power line carrier provides a
practical and reliable method of
communication, control, relaying,
and telemetering. It performs these
functions electronically, for two of
the three necessary components of
this system are (1) the high fre-
quency alternating current forming
the base or carrier, and (2) the
modulation or control applied to
‘the carrier. The third system ele-
ment is the path over which the
modulated or controlled carrier
energy flows—the ordinary power
transmission line.

In power line carrier the energy

84

by F. S. BEALE

Westinghouse Elec. & Mfg. Co., Baltimore

Communication, supervisory system control and tele-

metering are representative of engineering worth

is produced by a carrier frequency
generator or transmitter. This
energy is transferred to a power
line by suitable coupling devices; it
flows over the power line linking
the stations between which com-
munication is desired; and it ap-
pears at the receiving equipment
because the latter also is coupled
to the power line by coupling de-
vices.

As it is commonly found today,
power line carrier equipment con-
sists of units similar to those used
in radio. It is distinguished from
radio in that the energy produced
by the transmitter is not intention-
ally radiated into space. All de-
sign, construction, and adjustment
features are aimed at preventing
any radiation of energy.

The object of the equipment is
to put the energy into the power
transmission line, Thus, with the
power transmission line linking the
two stations, communication is
established over a rugged metallic

www americanradiohistorv com

circuit. Atmospheric disturbances
have no effect upon such communi-
cation. Actual strokes of lightning
contacting the transmission line
over which one may be talking by
means of power line carrier, will
produce popping sounds similar to
but not as loud as those heard on
ordinary open wire telephone cir-
cuits.

Advantages of carrier

Continuity of service is a critical
feature of electrical utility opera-
tion. Adequate and reliable com-
munication and control throughout
a system is thus extremely desir-
able. In spite of the fact that many
utilities. string their own telephone
wires on the poles of their trans-
mission lines, there are three excel-
lent reasons underlying the instal-
lations of power line carrier equip-
ment by utility system operators:
(1) reliability, (2) safety, and (8)
economy.

Strength. of construction is one

ELECTRONIC INDUSTRIES @ January, 1945




Above—A more compact panel mounted assembly that handles all of usual carrier functions. A typical power line carrier assembly housed in a
steel cabinet, contzining from top dowm. a power distributing unit, with the telephone line test jacks, receiver, telephone unit, electronic transfer
control chassis, transmitter chassis and, at the bottom behind the screen, the power amplifier fhassis

CARRIER PRINCIPLES

of the elements contributing to the
reliability of power line carrier.
Power circuits are ruggedly built,
with large factors of safety. Under-
ground telephone cable construc-
tion is not much more reliable.
Moreover, carrier does not suffer
from the well known inductive dis-
turbances ¢f wire telephone cir-
cuits. Many old power transmission
lines do not have transpositions.
Telephone lines strung on these
power transmission line structures
require wide conductor spacings be-
cause of the lang spans used. Such
construction requires special treat-
ment to reduce noise levels, inelud-
ing such things as drain coils which
increase the loading of the line.
Transpositions in the telephone
lines must be coordinated with
transpositions in the power line in
order to secure the best results.
Furthermore, actual physical
breaks in the .power line conductors
do not always stop power line car-
rier. Transmission line wires may
sometimes actnally be lying on the
ground with communication still
maintained through damaged cir-
cuits. '
Safety is assured since the power
line carrier telephone is very well
insulated from the transmission
line voltage. Telephone lines con-
nected to power line carrier equip-
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ment may be connected to conven-
tional telephone equipment, includ-
ing PBX boards. While broken
power line conductors offer a hazard
to the physical telephone lines
strung under them, this hazard is
not present with power line carrier,
providing physical arrangement of
the carrier equipment and its tele-
phone extension lines is such that
the broken power conductors can-
not possibly contact the low voltage

-circuits.

Maintenance cost

Lower maintenance cost is an-
other advantage of power line car-
rier. Since the transmission line
must be maintained for power pur-
poses, line maintenance for the
communication circuit is auto-
matically provided. The cost of
maintaining the equipment and
lines for an equivalent conventional
telephone circuit far outweighs the
cost of maintaining power line car-
rier equipment.

When the cost of producing a de-
sired result is considered, even
without consideration of safety or
reliability, power line carrier will
prove cheaper for longer distances.
Such distances, of course, will de-
pend upon the completeness and
complexity of the communication
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service desired and the cost of in-

stalling or leasing equivalent wire

telephone lines.

Method of operation

Transmitter - receiver equipment
is located at each of the stations
between which communication is
desired. It is coupled to the power
transmission lines connecting these
stations. Operation of the trans-
mitter sends carrier frequency
enérgy over the power transmission
lines, and this energy goes wher-
ever the lines go. A receiver at one
of the stations on the “channel”

-detects the presence of the carrier

energy on the lines because it is
coupled to it, just as is the trans-
mitter.

The equipment consists of five
units: (1) transmitter, (2) a means
of coupling to the power transmis-
sion line, (3) the power transmis-
sion line, (4) means of coupling to
the receiver, and (5) the receiver.

These five units form a channel
for communication in one direc-
tion only. For communication in
both _directions, there must be a
receiYer and transmitter at each
station. If the transmitter and re-
ceiver located at the same station

are tuned to the same frequency,

the receiver will be blocked by the
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The resonant line trap is wound on a hollow
porcelain core holding the tuning capacitor

relatively high signal strength of
the local transmitter, and will be
prevented from receiving signals
from distant stations during the
operation of the local transmitter.
This means that the transmitter
must be energized only while talk-
ing and only at the station doing
the talking. This single frequency
system permits the receiver at the
listening station to operate nor-
mally. Conversation may proceed
only in one direction at a given
time.

Under some conditions the num-
ber of stations on a single fre-
quency channel is limited by the
number of stations which selective
ringing equipment can handle. This
single frequency system is called
“simplex” because communication
is possible only in one direction over
the channel at any particular in-
stant.

Two-way circuits

The use of two carrier frequen-
cies per channel permits conversa-
tions to proceed in both directions
simultaneously because transmit-
ters at opposite stations are on dif-
ferent frequencies. This allows
each receiver to be tuned to a fre-
quency not in use by its associated
transmitter, so that signals can be
received normally even though the
local transmitter is operating. But
this system requires two frequency
assignments per channel, and usu-
ally only two stations may be oper-
ated conveniently. However, with
such system it is possible for any
of several stations to communicate
with a single station, but they will
not be able to communicate among
themselves without special arrange-
ments of the equipment.

For telephonic communication by
means of power line carrier equip-
ment, a means of modulating the
transmitter becomes part of the
basic equipment. Other functions
than telephone service may be
handled simply by using suitable
means of controlling the transmit-
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ter and of transforming the re-
ceived signals into the desired
means of control or signalling. Con-
trol may take the form of starting
and stopping the carrier transmit-
ter. It may take the form of mo-
mentarily changing the frequency
of the transmitter from its normal
standby frequency to a higher or
lower frequency. Or it may take
the form of modulating the carrier
with some audio frequency tone
which, in turn, may be separately
controlled.

Communication by telephone is,
of course, an obvious application of
power line carrier. The system may
take the form of two frequency
equipment where only two stations
are involved on the channel; if
more than two stations are involved
it is highly desirable, if not neces-
sary, to use the single frequency
method. )

Signalling the called station can
be done by several means. With
a loud speaker at each station, the
operator can call the other station
by merely lifting the telephone in-
strument and speaking into it, call-*
ing the name of the desired station.
This method has an obvious short-
coming: the operator may not be
within earshot of his loud speaker.
A system of bell signalling, in which
operating a crank, key switch or
push button at the calling station
controls the ringing of a bell at the
called station, overcomes this dif-
ficulty. Instead of bell signalling,
a small dial telephone exchange
may be installed in each transmit-
ter-receiver unit, providing a power
line carrier telephone service equiv-
alent to that obtained from con-
ventional dial telephone systems.

Several problems generally con-
front the power system operator in

Fig. 5—Curves showing influence of ab-
sorption and reflection of tap lines, trans-
formers and similar equipment in carrvier
frequency transmission. With a carrier
frequency of 70 ke the attenuation is low.
For other loading conditions, the losses
may double or more, especially at certain
frequencies such as 110 ke
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connection with the application and
installation of power line carrier
equipment: (1) getting the energy
onto the transmission lines; (2)
tuning the coupling equipment; (3)
connecting terminal equipment,
tuner, and coupling; (4) segrega-
tion and confinement of energy to
path; (5) corona interference; (6)
transient arc interference; and (7)
surge protection.

Getting the energy onto the
transmission line is now done in a
more or less standardized fashion.
Paper-dielectric capacitors are used.
They are assembled in series paral-
lel groups, placed in porcelain
weather-guards, and sealed with
metal tops and bottoms which also
serve as the capacitor terminals. A
base unit is arranged somewhat
differently for practical reasons.
One terminal of the capacitor con-
nects to a special base and ground
through a 60 cycle drain coil.

Line tuning unit

The carrier energy is fed to the
same terminal of the base coupling
capacitor to which the drain coil
is connected. As many coupling
capacitor sections as are needed to
operate safely on the power trans-
mission line voltage are stacked one
above the other on top of the base
unit. Bolted together in this fash-
ion they are electrically in series,
and the power transmission line
conductor selected as the carrier
energy path is then connected to
the top cap of the coupling capaci-
tor assembly.

The carrier energy may thus di-
vide between the path to ground
through the 60 cycle drain coll,
which has an impedance of many
thousand ohms at the carrier fre-
quency, and the coupling capacitor
path to the transmission line con-
ductor. Because the coupling ca-
pacitor path will have capaci-
tive reactance series-resonated by
means of the tuner inductance at
the carrier operating frequency, the
net impedance at this frequency
approaches zero. For this reason
only a very small portion of the
carrier energy will be lost via the
drain coil.

Tuning the coupling equipment
is necessary in order to cancel the
net capacitive reactance of the
coupling capacitor at the frequency
of the carrier energy. It is done by
means of adjustable inductors to
produce series resonance of the
combined circuit.

Connections of the terminal
equipment, which includes the
transmitter and the tuning and
coupling devices, depend upon the
relative locations of these three
items. Generally speaking, the tun-
ing equipment is located within five
to 25 ft. of the coupling capacitor
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and is connected to it by bare or
insulated wire. This wire must be
supported on good insulation, be-
cause it is very necessary to main-
tain the highest practical value of
resistance for the leakage at car-
rier frequencies and the relatively
high value of impedance at which
this connection operates.

With the tuning unit close to the
coupling capacitor, the transmitter
is usually connected to the tuning
unit by means of a low impedance
line or coaxial-type cable, the lat-
ter being preferred. From 50 to 70
ohms is the usual range of coaxial
cable impedance, and the lengths
may run to several thousand feet,
provided that connection to the
tuning unit is made through some
sort of impedance matching device
and the coupling capacitor react-
ance is neutralized by the tuning
unit inductance.

Overcoming troubles

Every application of power line
carrier raises the question of segre-
gating and confining the carrier
energy to the proper path. It may
be that the frequency for a power
line carrier channel cannot be
changed, and it is found that the
power transmission line acts like
something more or less closely ap-
proaching a short circuit at the
particular frequency which must be
used. The section of the line be-
ing used may behave as a resonant
trap and cause this trouble.

Another condition frequently en-
countered is that of the possibility
of open power transmission line
circuit breakers at some interme-
diate station along the path of the
power line carrier channel. Of
course, this may open-circuit the
carrier channel. This condition is
one which must be considered from
the economic standpoint, since it
may cost more to by-pass such sec-
tionalizing points than the com-
munication would be worth during
the length of time the by-pass
might be in use. If continuity of
carrier chanel is worth more than
the cost of by-passing, however, it
should be provided.

Segregation and confinement of
the power line carrier energy is
important in some cases and less
important in others. The reasons
are economic and operational. If
the carrier energy dissipated by
certaln tap lines must be reduced,
a device having a high series im-
pedance at the carrier frequency
can be installed in the proper con-
ductors of the tap lines. Such an
impedance usually consists of an
inductance and capacitance con-
nected for parallel resonance, tuned
‘to the carrier frequency. It is com-
monly known as a resonant line
trap.
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Power lines terminating in cir-
cuit breakers are frequently pro-
vided with grounding switches
which can be used to ground the
power lines while the circuit break-
ers at the terminals are open.
These grounds could, of course,
short circuit the carrier energy, but
the use of resonant line traps will
prevent this. Such grounding ar-
rangements often are found at sec-
tionalizing points, and where these
are by-passed for the carrier energy
rescnant line traps are required.

Two other factors bear upon the
segregation and confinement of the
carrier energy to its path: line at-
tenuation and absorption. The
transmission of carrier frequency
energy over the power transmission
line encounters the same difficulties
that all wire transmission lines of-
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fer to the flow of radio frequency
energy. The attenuation of such
lines is a result of their resistance,
inductance, capacitance, leakage
paths, and reflections due to physi-
cal and electrical discontinuities.
The pattern of attenuation over
4 range of 50 to 150 k¢, for exam-
ple, follows the usual pattern for
improperly terminated radio fre-
quency transmission lines, having a
cyclic pattern of rising and falling
values due to reflection and radi-
ation phenomena. If these trou-
bles render a carrier channel in-
operative, a study may reveal that
use of resonant line traps will cure
the difficulty; the other possibilities
are to change to another frequency,
ar to raise the transmitter power.
Transient-arcs produce noise in
(Continued on page 174)
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KLYSTRON EQUIPMENT

e The equipment described in this
article was designed and built in
the Cooper Union Laboratories to
provide a high degree of flexibility
in the experimental use of Kly-
strons of various types. Fig. 1
shows the general appearance of
the complete set. The Klystron
tube and blower comprise the up-
permost unit (Fig. 2), which is
mounted atop a standard steel cab-
inet containing filament, bias, and
modulation supplies. Below this
cabinet is housed the variable anode
supply. The arrangement provides
great convenience, both with re-
spect to operation and interchange
of tube types.

Anode supply

Fig. 3, showing the rear door
open, indicates details of the anode
supply. This furnishes a continu-
ously variable dc voltage from 0 to
over 3,000 volts, and will deliver
approximately 1 kw at maximum

by JESSE B. SHERMAN
Assistant Professor, Electrical Engineering
The Cooper Union, New York

Design and construction of flexible laboratery set-up

for convenient generation

voltage. Control is obtained by
means of a Powerstat variable
transformer (upper portion of com-
partment) feeding the primary of
the power transformer (center of
floor). The rectifier employs the
two type 866A tubes seen at the
right, behind which are the filter
condensers. To the left of the
transformer are the filter chokes.
The high-voltage supply is inter-
locked through the rear door; the
contactors appear at the left. The
anode control, together with the
anode voltmeter, line switch, and
pilot light, are located on the 45-
degree panel seen in Fig. 1. The
small knob mnext to the main
Powerstat dial is. a geared vernier
which was added to give an 8-to-1
reduction; this has proved a great
help in adjusting the accelerating
voltage.

The chassis above the high-volt-
age compartment contains the Kly-
stron heater supply, a bias supply
continuously variable from 0 to 150

Fig. 2—Front panel and general arrangement of Klystron oscillator showing method of changing
frequency of the 410-R tube, which with its blower is mounted on top of the steel cabinet
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and study of mierowaves

volts which- can be made either
positive or negative with respect to
cathode, and the usual 60-cycle
anode modulation voltage to facili-
tate tuning adjustments. The bias
voltage is controlled by means of a
potentiometer in the transformer
primary. Since the Klystron oper-
ates with anode at ground poten-
tial, the filament and bias trans-
formers must be insulated for full
anode voltage.

The front panel of this chassis
(Fig. 1) has filament voltmeter and
rheostat; bias voltmeter, milliam-
meter, potentiometer, and revers-
ing switch; anode milliammeter
with ranges of 30 and 300 ma, and
switch for selecting range; and
modulation: switch and pilot. All
of the meters are mounted on an
insulating strip behind a glass win-
dow in the panel, as may be seen
in Fig. 4. The small tube in the
center of the chassis is type
6X5GT/G, mounted with socket be-
low deck; this is the bias rectifier.

Fig.. 1—General view of complete equipment,

power supplies in compartment at the bottom -

January, 1945



The two housings at right and left
of this tube are respectively bias
and modulation transformers, while
toward the panel are filament
transformers for bias rectifier and
Klystron, and bias choke. All of
the connections from the high-volt-
age compartment to the chassis
are through a plug and socket lo-
cated on the underside of the
chassis at the right rear, a suitable
hole being cut in the bottom of the
cabinet.

The connections to the Klystron
and blower unit are made through
the two sockets mounted on tall
brackets in the center of the
chassis. Fig. 5 shows how this unit
plugs in through holes in the top
of the cabinet. Two 4-pin plugs
are used; one carries the heater,
cathode, and bias connections, all
of which are at high negative po-
tential to ground; the other plug
carries the blower motor connec-
tions and an interlock. Thus the
cabinet cannot be opened until the
Klystron unit is removed, which
also disconnects the high voltage.

Operator protection

The Klystron itself is provided
with a mesh guard for mechanical
protection. The guard can be re-
moved with complete electrical
safety to the operator as the socket
is enclosed in a grounded shell and
the connections are in grounded
braid. Such a protected socket can
be made from a standard Amphenol
octal’ connector by replacing the
standard socket with. an Amphenol
ceramic socket, wrapping with as
much varnished cambric as space

Fig. 3—Rear of power supply with interlocked
protecting door open. 866 rectifiers at right
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within the housing permits, and
running the leads out throeugh a
length of rubber tubing enclosed in
braid. Unused socket springs should
be removed. This arrangement was
tested with gll leads connected to-
gether and withstood 7,000 volts
rms to ground.

The tube shown in the illustra-
tions is the Sperry type 410-R,

which uas a maximum woltage rat-
ing of 3,000 volts. Other tubes can
be used in this equipment by sim-
ply providing suitable units to be
plugged in, to replace the one
;hown. The outfit has proved thus
ar to be a most convenient source
of microwaves, and a valuable ad-
dition to the Communication Lab-
oratory at The Cooper Union.

- .
Fig. 4-~Rear view of complete escillator chassis showing method of pillar mounting Klystron
tube wh ch is plugged into sockets (Fig. 5, below) mounted flush with the top of the cabinet
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CROSLEY-OWI 200 KW

® Shortly after Pearl Harbor thrust
the nation headlong into war, the
Board of War Communications
called a conference in Washington,
at which all international radio
licensees, equipment manufactur-
ers, representatives of Federal Com-
munications Commission, Office of
the Coordinator of Inter-American
Affairs, the Department of State,
and others, studied the psychologi-
cal warfare situation, and found
Uncle Sam pitifully inferior to
his Axis enemies in international
broadcasting facilities.

At this and subsequent meetings,
plans were made to remedy the
situation—and an important part
of those plans was the design and
construction of six 200 kw trans-
mitters, three of which were to be
installed at Bethany, Ohio, about
twenty miles from Cincinnati. The
job of designing, manufacturing
and installing these three trans-
mitters was given to the Crosley
Corp., and its engineering staff
went to work. .

Of course, there were a few “im-
possibilities” involved. There were
no vacuum tubes, no output cir-
cuits, no antennas in existence,
capable of such power! The tubes,
particularly, were a serious problem.
They first had to be designed; then
they had to be built, and finally
they had to operate from a 750

kva, 14,000 -volt power supply,
capable of irreparably damaging
90
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The three transmitter units that go to make

up the Bethany installation present an impressive

appearance. The block diagram shows one complete transmission system, primary power to antenna

such tubes in the event of an over-
load or an arc-back. Ordinarily,
protection against such damage
might be provided by any one of
several types of 2,400-volt primary
circuit breakers, all of which oper-
ate to remove power, in the event
of a fault, and thus limit the
damage.

Most power type air or oil circuit
breakers have what is considered

WwWW.americanradiohistorv.com

fast action, when breaking their
full rated current. For this in-
stallation, however, the normal
fault current is about 10 per cent
of the necessary maximum rating
of a suitable breaker. At such low
current values as this, & good high
speed circuit breaker requires four
or five times its high speed rating
to break the current—about 12 to
15 cycles, or .2 to .25 seconds. Spe-
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“VOICE OF AMERICA”

cial air-blast breakers can cut this
time to 2 or 3 cycles, or about .05
to .075 seconds.

Such speeds would not have pro-
vided a sufficiently safe margin for
this installation. One other possi-
bility remained —grid controlled
high voltage rectifiers for the high
voltage supply itself. Such rectifiers
would provide the required inter-
rupting speed, but unfortunately,
there were none available which
could be adapted to this in-
stallation.

So the designing engineers looked
in another direction. High speed
electronic circuit interrupters had
been in use for several years in
welding control equipment. West-
inghouse and General Electric had
developed this electronic device,
called the Ignitron, a mercury pool
cathode tube, requiring ignition of
the cathode at the start of each
conduction cycle. Investigation re-
vealed that these lower voltage,
higher current tubes could be used
in the 2,400-volt primary ecircuit,

by R. J. ROCKWELL

Director of Broadcast Engineering
The Crosley Corp., Cincinnati, Ohio

How the Bethany short weave transmitter installation

was planned and built

properly phased igniting system .is
required for each tube, and the
contactor conducts only when this
system 1is operating. Ignition is
controlled by thyratron tubes with
de bias. In normal operation, the
bias supply delivers a small, nega-
tive voltage to the grid of all the
firing thyratrons. This bias voltage
is shorted out by closed contacts on
the tube overload relays, door inter-
lock circuits, and the “on” and
“off” circuits.

High speed protection

When a fault occurs, however,
these contacts increase the nega-
tive bias to a point where the peak-
ing voltage will no longer fire the

A complete system of modulation monitoring by means of oscilloscopes, and of frequency moni-
toring by secondary standard and WWYV comparison is centrally located in the control room

and interruption of power could be
accomplished in .015 seconds or less
after interruption of the Ignitron
system, for the Ignitron breaks the
circuit in a fraction of a cycle, con-
tinuing to conduct only until it
reaches normal current zero.

By using six Ignitron tubes in
three pairs, each pair connected in
inverse parallel, a three-phase elec-
tronic contactor was set up. A

ELECTRONIC INDUSTRIES o January, 1945

thyratrons, thus preventing firing
of the Ignitron tubes. High speed
telephone type relays minimize re-
lay operating time. The resulting
interruption speed is from 60 deg.
to 120-deg. of a cycle, plus .005 sec-
onds, or less, for relay operation,
a total of .008 to .015 seconds, at
least twelve times as fast as a good
high speed oil circuit breaker.
Ordinarily, when an arc occurs,

www americanradiohistorv com

and details of its operation

it produces a flame at some point
in the equipment before interrup-
tion is complete. With the Ignitron,
there is seldom more than a spark,
with no flame at all, which is evi-
dence of its high speed.

Thanks to the Ignitron and a
score of other entirely new ideas,
applications and inventions in the
field of radio engineering, the new
“Voice of America” tried out its
young lungs late in the summer of
1944 and on September 23, was
formally dedicated in a nation-wide
broadcast” ceremony sponsored
jointly by OWI, CIAA, and the
Crosley Corp., after almost two
vears of planning, designing and
building.

Once the basic plan was evolved,
the first big problem was the selec-
tion of a site on which to build the
project. The Bethany site was
chosen only after thorough studies
had been made of U. S. topographi-
cal maps covering a radius of about
50 miles around Cincinnati, and
after every other possible site had
been investigated.

Transmitter building

. The building which houses the
“loudest voice in the world” is com-
posed of two separate units, an ad-
ministrative section and a trans-
mitter section. Although, due to
the character of the design, there
is an expansion joint between these
sections, the two are actually one
building. The administrative por-
tion is two stories high, with a
four-story central tower that serves
as a guard station and revolving
searchlight beacon house. Offices
and living quarters for resident en-
gineers, a machine shop and a
arage occupy the -two stories of
the building itself, while the first
three levels of thé guard tower con-
fain radio testing equipment, a
storage tank for distilled water used
in tube cooling, and two 1,500-gal.
water storage tanks for general
building purposes.

The transmitter section is a
monitor type building 175 ft. wide
by 75 ft. long. A tunnel extends
under the center of the concourse,
connecting with the boiler room
under the administrative section,
and provides -cross-connecting
facilities for the transmitters on
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The building that houses the Bethany installation is two separate units, an administrative section and a transmitter section, the former having a

four story tower that serves as a guard station and for a beacon, quarters for resident engineers.

each side. To permit flexibility for
piping and wiring a cellular steel
flcor was set between two mats of
concrete, the upper layer being the
floor of the concourse. This steel
“@-floor” extends from the sides
of the tunnel walls to the under-
sides of the transmitter catwalks.

Another unusual design feature is
its cantilever construction. The
high bay has a span of 64 ft. be-
tween column supports. The moni-
tor width of the high bay is 99 ft.
To reduce the depth of the girders,
supporting bay beams, 17 ft., 6 in.
cantilevers, were designed on the
outside of the columns, to support
the extension of the monitor be-
yond the column centers. This
cantilever action produced negative

moments in the center of the span,
permitting a reduction of the beam
depth of the girders bridging the
high bay. The roof slab of the side
bays is suspended from the bottom
level of the cantilevers, producing
a design in which only three spans
are necessary to bridge a total dis-
tance of 175 ft., and which, at the
same time, accomplishes the differ-
ence in ceiling heights incident to
monitor type roof construction.

Transmitter arrangement

The transmitter section interior
consists of the center concourse,
flanked by catwalks, on which are
mounted six transmitter units.
Directly behind these units is a

The transmitter section is 175 x 75 ft,

continuous wall, in which is
mounted, behind each individual
unit, a group of cabinets which in-
clude 240-volt power . distribution
panels, magnetic switch panels,
automatic air control equipment,
etc. Beyond the wall to the rear
are individual fan rooms, in which
are cooling fans, water pumps, and
plenum chambers for distributing
inlet and heated air. Directly be-
hind these fan rooms are the trans-
former vaults, in which the Ignitron
units are installed. Under the cat-
walks are the filament transform-
ers, and plumbing for distributing
the water .to water-cooled tubes.
On the slanted front edge are
water - flow meters, temperature
gages, and water controls.

General view of one group of rhombic antennas, there being nine such groups arranged as shown in the map which also shows the property lay-out

|

LINE MATCHING
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The main antenna switching station provides facilities for connecting the transmitters to the 27 radiators that are used, all being of the rhombic

type.

The entire building is thoroughly
grounded, a mat of wires radiating
on all sides for a distance of 50 ft.,
and extending to the reinforcing
bars which are welded together
within the concrete. This was done
to eliminate the possibility of cross-
modulation, and to provide a good
ground matting for the trans-
mitters.

Transmission system

To give a general over-all picture
of the complete transmission sys-
tem, a block diagram is shown. The
diagram shows one complete trans-
mission system with its three essen-
tials — primary power, radio fre-
quency power, and audio frequency
power — separately obtained and
combined into high power modu-
lated radio frequency energy, which
is radiated by the antenna system.

Radio frequency at carrier fre-
quency is generated continuously
on all frequencies assigned to this
plant. Separate 15-watt exciters
for each frequency are mounted,
six to a bay, in the control room.
Exciter power is fed to the trans-
mitters through a plug and jack
panel, using multiple, double con-
ductor coaxial lines and jacks.

The rf driver unit, operates at
carrier frequency throughout. Its
range is 6 to 22 mc. Input power
from the exciters is from 2 to 5

watts. A maximum output power

of 10 kw can be obtained from this
unit, which is coupled, through an
adjustable link, to the power ampli-
fier in the adjacent cabinet to the
right.

The modulated class C amplifier
employs two tubes, operating push-
pull, capable of 200 kw carrier out-
put. €onventional lumped constant
circuits are used in the grid, while
the plate circuit consists of a
lumped variable capacity, and a
shorted transmission line section
for the inductance. Variable induc-
tive coupling is employed to trans-
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All are; four wavelengths long. To change frequency twe men are needed, one at the transmitters and the other to connect proper antennas
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ADMINISTRATIVE

CONTRCGL ROOM

ADMINFSTRATIVE

Plan view of the combination administrative-transmitter building showing arrangement of

the transmitters, power supplies,

fer power to the antenna trans-
mission lines.

The audio frequency circuits
originate in the control room, where
the modulating signal is taken from
incoming telephone lines, or local
electrical transcriptions. A trans-
mitter circuit includes a limiting
line amplifier, to amplify the audio
voltage and compress high level
peaks, a peak clipper to chop both
positive and negative peaks at a
pre-set level, usually equivalent to
100 per cent transmitter modula-
tion, and the usual level controls
and volume indicators.

From the control room, the audio
frequency voltage is fed at zero
level to the modulator unit of the
transmitter. The modulator con-
tains three push-pull voltage
amplifier stages, and a multiple-
tube class B power stage, capable
of delivering 180 kw of audio power.

The modulafion transformer, modu--

lation reactor, and de¢ blocking con-
denser are located in the trans-

wWww.americanradiohistorv.com

transformer

vaults and controls in the rear section

former vault, and are connected to
the modulator through high voltage
cables.

Primary power for these trans-
mitters is derived from a substa-
tion at the side of the main build-
ing, and a stepdown transformer in
the transformer vault. All rectifier
tubes and their filament transform-
ers are located in the rectifier unit
of the transmitter.

Rectifier unit

The rectifier unit also serves as
a control and supervisory unit for
the entlire transmitter. Momentary
contact buttons, pilot relays, and
supervisory relays and lights are
mounted in the rectifier cabinet.
All 240-v power contactors for fila-
ments, low voltage supplies, etc.,
and a 240-v breaker and distribu-
tion panel are located in the wall
cabinet behind the transmitter, as
previously described. All equipment
dangerous to personnel is com-
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Top view of one of a battery of rf generator umits which run continuously, have plug-in in-

ductances and may 'be tuned to any operating frequency.

pletely interlocked, both electrically
and mechanically.

The antenna system consists of
a transmission line from each of
the six transmitfer bays to a com-
mon transmission line switching
system. In this gear, any trans-
mitter line can be connected to any
outgoing antenna line. All anten-
nas are of the re-entrant rhombic
type.

Bach transmitter is equipped with
a complete and separate cooling
system, which supplies water for
-‘water-cooled tubes, and ventilating
air for general eabinet cooling. This
system is so arranged that all waste
power is converted into heated air,
which is automatically used for
building heat in winter. In sum-
mer, heated air is forced through
ronf ventilators, causing cool air to
be drawn into the building. A 50-
gal.-per-hour still in the boiler

Left is a view of the modulator unit which has three-stages terminating in a pair of 891 tubes in push-pull.

Shield has been removed fiom buffer

room and a 400-gal. storage tank
in the guard tower, with a common
feeder to all systems, supply the
distilled water for cooling.

RF generator

The radic frequency signal is ini-
tiated in the rf generator units, a
battery of which runs continuously.
All units are identical, consisting
of a 6V6 crystal oscillator stage, two
6V6 multiplier-buffer stages, and a
final 807 amplifier.

Each unit is assembled on a rack-
mounting 12 x 20 in. chassis, all of
which are identical, so that any
unit can operate on any Irequency,
when proper coils and crystals are
plugged in.

Tuning the crystal osciliator and
buffer amplifier stages is accom-
plished by midget variable con-
densers mounted inside the coil

forms. The tuning condenser for
the plate circuit of the 807 stage
is mounted on the chassis, and is
adjustable from the front panel.
Thus, to set up any unit on a given
frequency, it is necessary only to
plug in the proper coils and crystal,
and peak the tuning of the 807
stage. In the view of one of the rf
generator units, the shield has been
removed from the second buffer
stage coil to show the construction.

Audio monitoring is accomplished
by speakers concealed above each
transmitter. Each speaker is driven
from its own amplifier. The input
to this amplifier is normally fed
from a diode monitor coupled to
the transmitter output. By means
of a switch located on the hand
rail in front of the transmitter,
speakers may be switched to the
audio line so that comparison may
be made between the signal as it
enters the modulator input, and as
it leaves the transmitter. Duplicate
speakers are similarly located in
the control room above the tontrol
desk, where monitoring is accom-
plished in the same manner. In
addition, there are monitor level
controls on the desk.

Cathode ray oscilloscopes are
provided for monitoring the carrier
of each transmitter, and are located
in the control desk. Immediately
below each oscilloscope panel is a
small panel bearing the audio level
control, the “Carrier on” light, the
“emergency off” button for each of
the transmitters, and a key which,
when thrown, drops the studio line,
and picks up the output of a pre-
set electrical transcription machine,
and simultaneously, through relays,
starts the transcription machine
motor. To the right of the public
address speaker on the center panel
is a master key, which operates all

(Continued on page 158)

At the right is a close-up of the final

amplifier designed to deliver 250 kw, 100 per cent plate modulated at frequencies between 6 and 21.65 mc, with plate voltages up to 15000
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IRE TECHNICAL MEETING

Engineers schedule four-day conference to discuss

unusually long program — Joint session

The Institute of Radio Engineers
has scheduled one of its lorigest
programs for the 1945 Winter Tech-
nical Meeting which opens at the
Hotel Commodore, New York, on
Wednesday, January 24, and will
adjourn the following Saturday at

2:00 P.M. During the four days, a
total of some 60 technical addresses
will be made by engineers promi-
nent in the industry as compared
with about half that number that
were given during the two days of
the 1944 meeting. As was the case

with AIEE

last year, there is to be a joint ses-
sion between members of the Amer-
ican Institute of Electrical Engi-
neers and the IRE. This gathering
will be held in the Engineering So-
cieties building at 8:00 o’clock on
(Continued on page 206)

THURSDAY, JANUARY 25—10:30 A.M.-12:30 P.M.

SYMPOSIUM OF THE IRE TECHNICAL
COMMITTEES

Introduction: The Committee Structure, F. B. Llewellyn.

Electronics Committee: (a) Scope and Activities, R. S. Burnap; (b)
Cathode-Ray-Tube Problems, L. B. Headrick; (c)- Measurement of
Admittance Coefficients at High Frequencies, J. A. Morton.

Piexoelectric Committee: How Crystal Cuts Are Specified, W. G. Cady.

Circuits Committee: What Should a Circuits Committee Standardize,
and Why? E. A. Guillemin.

Facsimile Committce: A Common Language for All Kinds of Picture
Transmission, C. J. Young.

Radio Wave Propagation Committee: C. R. Burrows.

Frequency-Modulation Committee: Translating Amplitude-Modulation
Concepts to Frequency Modulation, C. C. Chambers.

Transmitter Committee: Functions and Objectives, R. F. Guy.

Symbols Committee: Coordination of Communication and Power Sym-
bols, E. W. Schafer.

Television Committee: Television Standards, |. J. Kaar.

Electroacoustics Committee: Possible Future Activities, G. G. Muller.

Receivers Committee: Rating of Receiver Noise, L. F. Curtis.

Antennas Committee: Andrew Alford.

Annual Review Committee: The Institute Adds a Chapter to Its Survey
of Radio Progress, L. E. Whittemore.

Standards Committee: Expansion of Standards Activities, H. A. Wheeler.

2:00 P.M.

““Measurement of Receiver Impulse-Noise Susceptibility,” Jerry P. Minter,
Measurements Corp., Boonton, N. J.

Very-High-Frequency and Ultra-High-Frequency Sigmal Ranges as Lim-
ited by MNoise and Co-channel Interference,” K. A. Norton, formerly
FCC, now War Department, Washington, and E. W. Allen, Jr.,, FCC.

"“Equivalent Networks for the Three Kinds of Triode Circuits,”” Harold
A. Wheeler, Hazeltine Corp.

‘’Exaited-Carrier Amplitude- and Phase-Modulation Reception,” Murray
G. Crosby, Consulting Engineer, formerly RCA Laboratories.

““The Application of Double-Superheterodyne Receivers for Broadcast
Reception, John D. Reid, Crosley Corp.

“’Klystron Characteristics,’”” Coleman Dodd, Sperry Gyroscope Co.

1

7:00 P.M.—ANNUAL IRE BANQUET—AWARDS—ADDRESS
OF RETIRING PRESIDENT.

FRIDAY, JANUARY 26—
TECHNICAL SESSION "A"—9:30 A.M.

VACUUM TUBES

‘“‘New Miniature Tubes,’”” R. L. Kelly and N. H. Gfeen, RCA Victor
Division, RCA, Harrison, N. J.

“’Introducing the Disk-Seal Tube,”” E. D. McArthur, Research Laboratory,
General Electric Co.

“Two Resonator Klystron Oscillators,” D. R. Hamilton, Sperry Gyroscope

“Reflex Oscillators,” J. R. Pierce, Bell Telephone Laboratories.

A New Very-High-Frequency Tetrode for Medium-Power Output;”
Clayton E. Murdock, Eitel-McCullough, Inc.

“A Vacuum-Contained Push-Pull Triode Transmitter,” Major H. A.
Zahl, J. E. Gorham, and G. F. Rouse, Signal Corps Ground Signal
Agency, Asbury, Park, N. J.

TECHNICAL SESSION '"'B''—9:30 A.M.

QUARTZ CRYSTALS

“Introduction,” Karl S. Yan Dyke, Signal Corps Ground Signal Agency,
Asbury Park, N. J.

“‘Quartz-Crystal Supply Program,’”” Major Edward W. Johnson,
Corps, Office of the Chief Signal Officer.

“’Crystal Quality,” 1. E. Fair, Bell Telephone Laboratories.

““The Fertormaice Ine x Meter,”” C. W. Harrison, Bell -'ephone [abs.

“Frequency Adjustment of Quartz-Oscillator Plates by X-Rays,”” Clifford
Frondel, Reeves Sound Laboratories.

“Equipment for Frequency Adjustment of Quartz-Oscillator Plates by
X-Rays,’”” Charles Roddy, North American Philips Co.

“Aging of Quartz-Crystal Units,” Virgil E. Bottom, Signal Corps Ground
Signal Agency, Asbury Park, N. J.

Signal
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12:30 P:M.—PRESIDENT'S LUNCHEON, HONORING
DR. W. L. EVERITT

TECHNICAL SESSION "A"—2:00 P.M.
INDUSTRIAL ELECTRONICS

Is Industrial Electronic Technique Different?”” W. D. Cockrell, Indus-
trial Engineering Division, General Electric Co.

"Practical Methods of Shielding Dielectric-Heating Installations,” G. W.
Klingaman and G. H. Williams, RCA.

“’Heating with High-Frequency Electric Fields,” Paul D. Zottu, Girdler
Corp., Louisville, Ky.

"Operating Experiences with Induction-Heating Oscillators,” Wallace C.
Rudd, Induction Heating Corp., New York.

A High-Frequency Wattmeter and Its Uses in Industrial Applications,”
Eugene Mittelmann, llinols Tool Works, Chicago.

“The Radio-Frequency Dehydration of Materials Labile with Heat,”
George H. Brown, R. A. Bierwirth, and Cyril N. Hoyler, RCA Labora-
tories.

TECHNICAL SESSION "B"-—2:00 P.M.

“The Interdepartment Radio Advisory Committee,’”’ - Captain E. M. Web-
ster, Vice-Chairman, Interdepartment Radio Advisory Committee,
Washington.

*Activities of the Radio Technical Planning Board,” Alfred N. Gold-
smith, Vice-Chairman, RTPB.

Notes on Selectivity-Design Parameters of Superregenerative Receiv-
ers,”” Allen Easton, Emerson Radio and Phonograph Corp., New York.

“A Portable Two-Channel Recording Oscilloscope for Battery Operation,’”
R. F. Wild and D. C. Culver, Research Section, Brown Instrument Co.,
Philadelphia.

“High-Voltage Rectified Power
Radio-Frequency Oscillator,” R.
Hazeltine Corp.

“Centimeter-Wave Measurements,” R. L. Sproull and E. G. Linder, RCA
Laboratories.

*“An Electrometer Tube and lts Use in Minute Measurements,” W. A,
Hayes, Westinghouse Electric and Mfg. Co., Bloomfield, N. J.

6:00 P.M.—COCKTAIL PARTY

Supply Using Fractional-Mu Trlode
L. Freeman and R. E. Hergenrother,

SATURDAY, JANUARY 27—
TECHNICAL SESSION ""A"—9:30 A.M.
RADIO LINKS AND RELAYS

“Introduction,” Ralph Bown, Bell Telephone Laboratories.

Cape Charles-Norfolk Ultra-Short-Wave Multiplex System,” N. F.
Schlaack and A. C. Dickieson, Bell Telephone Laboratories.

“Ultra-Short-Wave Multiplex,”” Charles R. Burrows, Bell Telephone Lab-
oratories, and Alfred Decino, formerly Bell Telephone Laboratories.

“"Ultra-Short-Wave Receiver for the Cape Charles-Norfolk Multiplex
System,” D. M. Black, G. Rodwin, and W. T. Wintringham, Bell Tele-
phone Laboratories.

“’Ultra-Short-Wave Transmitter for the Cape Charles-Norfolk Multiplex
System,”” R. J. Kircher and R. W. Friis, Bell Telephone Laboratories.

“Radio-Relay Communications Systems in the United States Army,’”’
Lieutenant-Colonel William S. Marks, Jr., Captain O. D. Perkins, and
W. R. Clark, Signal Corps Ground Signal Agency, Asbury Park, N. J.

TECHNICAL SESSION "B"—9:30 A.M.

“The Servo Problem as a Transmission Problem,” E. B. Ferrell,
Telephone Laboratories, Inc.
“Instrument Approach and Landing Systems,” Lieutenant-Colonel F, L.
Moseley, Air Corps, Air Technical Service Command, Wright Field.
“The Design of Broad-Band Aircraft Antenna Systems,” Captain A. S.
Meier, Air Corps, F. D. Bennett, and P. D. Coleman, Aircraft Radio
Laboratory.

“Some New Antenna Types and Their Applications,” A. G. Kandoian,
Federal Telephone and Radio Laboratories, New York.

‘“Applications of High-Frequency Solid-Dielectric Lines to Radio Equip-
ment,'; I: Busignies, Federal Telephone and Radio Laboratories,
New York.

12:30 P.M.—LUNCHEON IN HONOR OF MEN IN THE
ARMED FORCES

Bell
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PE TUBE

e The difficulty of obtaining uni-
form density of negatives made by
X-ray exposure for medical pur-
poses has always represented some-
what of a limitation in the use of
photo-fluorographic diagnosis. Uni-
form density is necessary in order
that radiologists and techniecians
may be able to make accurate com-
parisons between negatives made in
a series. For the first time, an elec-
tronic method of controlling ex-
posures has been developed. The
new process not only insures great
uniformity of exposures but prac-
tically doubles operating efficiency.
The process involves the use of a
photoelectric timer which operates
on the familiar principle of the ex-
posure meter used by photog-
raphers.

X-ray radiation, passing through
an object, strikes a fluorescent
screen and is converted into visible
radiation. The light from the lumi-
nous screen is focused on a photo-
tube which in effect measures the
light leaving the screen. When

enough light has left the screen for
the desired film exposure, the timer
actuates a relay, opening the X-ray

/ .‘:‘r{i‘ p
%

by H. D. MORELAND

Manager, X-Ray Engineering
Westinghouse Elec. & Mfg. Co., Baltimore

X-RAY TIMER

Electronic control of medical equipment provides
uniformity of photofluorography, doubles efficiency

circuit and terminating the ex-
posure.

Industry uses

Although first used in medical
radiography for mass chest surveys
on miniature roll films, the devel-
opment will be generally useful and
will include industrial X-ray anal-
ysis. Objects such as castings, con-
ducted on conveyors, can be photo-
graphed inexpensively, quickly, and
uniformly on miniature roll film
using the phototube exposure con-
trol. Large, irregular objects need
only be positioned before the screen.
Since the phototube control re-
sponds to the actual light on the
screen, deviations in the internal
structure of the object X-rayed will
not deceive the timer, and the re-
sult will be films of desired density,
analytically satisfaci{ory, attained
with minimum cost.

Efficient photofluorography re-
quires the examination of many
objects in reasonable intervals of
time, and the procedure must be
simple enough to require a mini-
mum of operating personnel. There

I' =

Method of mounting phototube camera on any
standard fluorographic hood. Right-—Timer in
position on camera as subjects are positioned
for making chest X-rays on 16mm. film
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must be extreme uniformity be-
tween films for maximum analytic
value, and the number of incorrect
exposures requiring repetition must
be small. The electronic timer ful-
fills these conditions so adequately
that the operator need only posi-
tion the object before the fluores-
cent screen and close the exposure
switch. The timer then not only
terminates the exposure at the
proper moment, but an auxiliary
circuit prevents overloading the X-
ray tube.

Timer principles

The operation of the timer is
simple both in its principle which
was first utllized by Dr. Russel E.
Morgan under the direction of Dr.
Paul C. Hodges, Director of Radiol-
ogy at the University of Chicago.
The timer takes advantage of the
nature of the phototube in which
output is proportional to the light
striking the cathode.

The electronic timer consists pri-
marily of a multiplier phototube and
a capacitor-thyratron-relay sys-
tem. When the exposure switch of
the X-ray unit is closed, the X-ray




tube circuit is energized and X-rays
pass through the object positioned
before the photofluorographic hood.
A grid in the hood filters out un-
desired, -scattered X-ray radiations.
The X-ray beam, having passed
through the object and the grid,
strikes the fluorescent screen. The
fluorescent screen converts the in-
visible electromagnetic radiation
into visible radiation, and light
emanates from the screen in ac-
cordance with the density of the
object.

Some of the light is focused by
a lens onto the film of the camera
at the apex of the hood; at the
same time, some of the light is fo-
cused by another lens onto the
cathode of the phototube in the so-
called phototube camera mounted
on the lower side of the hood. The
light entering this tube initiates a
small current proportional to the
light intensity of the scanned sec-
tion of the fluorescent screen. This
current charges a capacitor and
produces a potential which in-
creases as the collected charge in-
creases. The capacitor voltage is
impressed across the grid and cath-
ods of a thyratron and “fires” this
tube when the necessary ionization
potential is reached. The circuit
elements are chosen so that the
ionization potential is attained only
when sufficient radiation emanates
from the fluorescent screen for cor-
rect, uniform filnr exposure. Wlien
the trigger tube ionizes and fires,
a relay is energized which opens the
X-ray circuit, terminating the op-
eration of the X-ray tube and the
exposure of the film.

Five variables, in general, are in-
volved in X-ray photofluorography:
(1) thickness of the object, .(2) ex-
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The two sections of the phototube’timér circuit, with the camera equipment shown in the dotted
box at left and the safety timer and'power supply assembly at the right of the diagram

posure time, (3) X-ray tube volt-
age, (4) X-ray tube current and
(5) distance from X-ray tube to
fluorescent screen. -In medical, ra-
diography prior to the development
of the phototimer, the tube current
and the distance were the only
fixed <factors—for example, 200
milliamperes and 40 in.

With the electronic control, the
current is set at some particular
value, but variations of current (or
voltage) are of no consequence, and
the exposure time is allowed to vary
over a range from 1/20 to 1/5 of a
second. Only a very rough kilovolt-
age adjustment is made based on
an estimate of subject size, and the
thickness of the subject need not
be measured.

WWW_americanradiohistorv.com

The essential parts of the photo-
tube camera are the focusing lens,
the multiplier phototube, 4 capaci-
tor, a resistance, and a gas triode
trigger tube. The phototube as-
sembly is mounted beneath the
photofluorographic hood, and the
lens scans a representative, rec-
tangular area‘ of the fluorescent
screen. In chest photofluorography
this area, 9% in. in the horizontal
direction and 334 in. in the vertical,
coincides with the portions of the
upper lobes of the right and left
lungs because they are representa-
tive areas of the subject’s chest.

The density of the exposed film
can be adjusted in accordance with
the preference of the radiologist.
A density control mounted on the
photetube camera assembly varies
the voltage between the eighth and
ninth dynodes through a resistor
and may be locked by means of a
lock nut.

Initiation of the exposure occurs
on closing the exposure switch., A
current flows in the phototube cir-
cuit creating a potential across a
resistor and capacitor. The resistor
is included to compensate for the
relay drop-out time—about 1/60 of
a second. The trigger tube fires at

(Continued on page 208)

PHOTOFLUOROGRAPHIC
HOOD

PHOTO TUBE
———CONDENSER

OBJECT  SCREEN
ATRIGGER TUBE

—

G TENSION
TRANSFORMER
o RELAY ~" g

POWER

SUPPLY

H. D. Moreland examining the phototube camera;
above a schematic of the complete equipment
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1—Hypodemic syringe saves the day when speed and accuracy are nceded on delicate oiling jobs. Small amount of lubricant Is here being
applied te Sperry Co. directional gyro pivots being produced in plant of AC Spark Plug Co., Flint, Michigan.

FACTORY SHORT CUTS

—Fifteen kilowatt soldering job by induction heating, at Camden, —"Trolley Car Test Set” at Westinghouse Lamp Division, Bloomfield,

N. J.,, RCA plant. Eight elements for a test squipment are as- 3 N. J., so named because af the obviously reminiscent control

sembled with a prefermed ring of solder in position at the juncture of hamdie, which advances tube to be tested to point where contact is
parts to be scaled. Operator presses push button and the job is done made. Preheating and storage rack at giri’s right

MWW ameri




4—Braxing and bolting the center of double clip holders used at the

RCA plant in Harrison for holding tube filaments while they get a
coat of spray has reduced repair time and saved 1000 clips a year. Oid
way the clips, after cleaning, used to weaken at the center, and break

6—|nstead of lining up clip holes with an awl while holding

the clip with long nose pliers, operator at Murray Corp.
of America, Detroit, altered a pair of pliers as shown so that
one operation lines up holes ready for insertion of the pin
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—This holder for cotton tape that is
used in serving the ends of cables was
devised by a worker in the plant of the
Kaiser Co., Portland, Ore. It makes ncat-
er job, with even laps, saves much time

—Another Kaiser worker developed this
simple piece of equipment that is
used to straighten lengths of soft copper
tubing. Tubing is coiled when received.
Pulling it through the concave wheels on
the fixture straightens it easlly, quickly

8—The old type holder used in soldering

leads to a plug was slow to use, did
not hold the plug tight cnough.' So a3 Murray
worker devised this new one consisting of
a couple of wood V-blocks, the lower one
fastened to the bench and the top block
held in position with a couple of bolts

ELECTRONIC INDUSTRIES e January, 1945



LATEST TYPE AAF BLIND

® Airplane traffic control equip-
ment is divided into three general
types: 1—Radio range equipment;
2 — Position markers; 3 — Landing
control equipment.

Much has been discussed about
radio range equipment which di-
rects planes on their course be-
tween ailrports. Position markers
form a functional part of this sys-
tem in providing fixed points or
signals to enable pilots to identify
specific locations. However, it is
in the third classification, that of
airport control of landing, that the
greatest advances have been made
in the past few years. Particularly
revolutionary and important has
been the development of instru-
ment landing systems for guiding
the plane on its true landing path
no matter what the weather condi-
tions or visibility at the airport
for a radius of fifteen miles.

Indianapolis system

In May, 1938, after about ten
years of preliminary study, a con-
tract was awarded to the Interna-
tional Telephone Development Co.,
Inc., for the development, manu-
facture and installation of an
instrument landing system in ac-
cordance with CAA specifications to
be located at Indianapolis. This
system was completed in October,

100

by M. E. MONTGOMERY

Federal Telephone and Radio Corp.

Greatly improved glide

path system is further

step toward completely automatic aircraft control

Present estimates of future
airplane traffic in this country in-
dicate commercial, private and
military aircraft movements will
be approximately five times the
amount of airway traffic now be-
ing handied.

While it is obvious that more
and larger airports will aid
greatly in handling this vast in-
crease, the most important fac-
tor is the control by radio equip-
ment of the take-off, Right and
landing of planes by an overall
system of air traffic control,

1939, and included a runway local-
izer, marker system glide path, with
a monitor system for a control of
the functional units. After exten-
sive tests the system was imme-
diately accepted and placed in
operation.

Following the combined work of
the Civil Aeronautics Authority and
the International Telephone De-
velopment Co., which came to func-
tion in the first Instrument Land-
ing System at Indianapolis (see
“Eleetronic Industries,” May, 1944),
additional test and development
work resulted in the modification
and redesign of much of the equip-
ment.

At left, localizer transmitter contalning radlo
frequency section, modulator equipment, and
power supply. Below, indicators for localizer
monitor. Meters show course location, mod-
ulation level, and field strength. Alarm rings
on any deviations from normal. At right, glide
path transmitter. Bottom drawer contains
driver and amplifier stages, middle, crystal

oscillator and multipliers, top, monitor using.
path angle meter identical to that in planes

www americanradiohistorv com

As a consequence, complete in-
strument landing systems for com-
mercial air traffic were installed at
six major airports, in New York
(see “Electronic Industries” for
Jan., 1943), Chicago, Cleveland,
Kansas City, Atlanta and Los
Angeles. Under contract with the
CAA, this equipment was manufac-
tured and installed by Federal Tele-
phone and Radio Corp., successor
to International Telephone Devel-
opment Co., and consisted of local-
izers, markers with complete
monitoring and remote control
equipment installed in the airport
control tower. Because of new de-
velopments being made by Federal,
a glide path was not included in
any of the six installations.

New glide path

At that time, the quickening
tempo of the air invasion of Ger-
man-occupied Europe required the
rapid completion of better and
more accurate systems of instru-
ment landing. The efforts of the
Signal Corps Aircraft signal agency,
other agencies, and of Federal were

~combined to develop a portable in-

strument landing system suitable
for Army Air Force use. The result
of this work was the present AAF
Instrument Landing System for
which extensive manufacturing

ELECTRONIC INDUSTRIES ® January, 1945



LANDING EQUIPMENT

contracts were given to Federal.
This system was adopted not only
by the United States Army but by
the Royal Air Force as well.

The two most important func-
tional units of the instrument land-
ing system are the localizer and
the glide path. In this system, the
“localizer radiates two independent-
ly modulated signals on the same
carrier frequency. A general de-
scription of the localizer unit which
furnished lateral guidance to the
pilots as used at Indianapolis is
applicable to the present equip-
ment.

The mechanical modulator incor-
porated in this equipment produces
90 and 150 cycle modulation on the
same carrier frequency, by a sys-
tem independent of the aging of
vacuum tubes and other compo-
nents in the transmitter—prevent-
ing the course from wanderirig. The
localizer or “beam” pattern is pro-
duced by two outside radiators ex-
cited 180 degrees out of -phase with
equal amplitudes of 90 and 150
cycle side band energy, and a cen-
ter radiator excited with equal
amounts of fully modulated 90 and
150 cycle energy. The “on course”
signal is composed only of the 100
per cent modulated signal of the
center radiator and the “off course”
signal is the result of the interac-
tion of the signals from the two
ogter radiators and the center radi-
ator.

Sharply directional

The complete antenna system
makes use of a number of radi-
ators (5, 7 or 9) which act to
sharpen the course. A sharp course
is characterized by a rapid increase
of one modulation frequency over
the other when the airplane de-
parts from the prescribed course.
The Federal Telephone and Radio
localizers which embody this fea-
ture of course-sharpness work
where others fail because of reflec-
tions from hangers and surround-
ing objects. With a localizer a plane
may be guided to within five feet
of the center line of the runway.

The loop antennas and mechan-
ical modulator have been designed
to operate over a wide band._of fre-
quencies so that any one of a num-
ber of channels may be used with-
out making any adjustment to the
antenna system, or the mechanical
modulator.

The localizer transmitters, manu-
factured for the United States
Army, have been reduced in size
and weight without impairing their
reliability. They have been equipped

ELECTRONIC INDUSTRIES @ January, 1945
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Pilot’s glide path indicator, showing action of needle for different attitudes of the plane
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UPPER ANTENNA

37 LOWER ANTENNA

Fm;

MECNANICAL s
MODULATOR

LINE SECTION
TUNED AND DETUNED
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LINE SECTION
TUNED AND DETUNED
150 CYGLES PER SECOND

SYNCHRONOUS MOTOR
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LINE SECTION
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BRIDGE

FROM TRANSMITTER
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How 90 and 150 cycle modulation of same
carrier is obtained. Carrier output is split and
feeders detuned by rotating paddle wheels

throughout with screen grid tubes
so that no neutralization is neces-
sary. A number of plug-in crystals
permits rapid change of the oper-
ating frequency. Generally six erys-
tals are used, giving frequencies
between 108.3 and 110.3 megacycles

Location of the glide path equipment at an
airport. Note ficld pattern on opposite page

|
,90 CYCLE AND 150 CYCLE
/ MODULATED SIGNALS HAVE
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|~
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Truck mounted localizer equipment AN/MRN-1 set up for operation.
The localizer truck is positioned at far end of

make use of antenna reflector MC-528.

Not all installations

runway, on line of flight, while glide path equipment is 500 ft. to one side at near end

in steps of 0.4 megacycle. In some
models, keyed identification modu-
lation and voice modulation are
provided so that the airplane pilot
can identify the station and receive
flight instructions. These voice
modulations are simultaneously
transmitted with the 90 and 150
cycle “course” modulation.

The transmitters utilize two 807
tubes and one HK 257B tube {for
the crystal oscillator and frequency
multiplication stages. The power
amplifier has two HK 257B tubes.
The models which provide simul-
taneous voice modulation and tone
identification on the same carrier
frequency utilize, in addition, one
6F6 receiver type tube, one 6SN7-
GT and two 807 tubes for plate
modulation. Carrier output of the
transmitter is 100 watts which may
be modulated 100 per cent by voice.
Since the “course” modulation is
all downward, the total output of
the transmitter and mechanical
modulator is 37% watts. The re-
duction in power output caused by
this downward modulation does not
represent power loss but only a re-
duction in the power taken from
the plate supply. The range pro-
vided by this power is approximate-
ly 75 miles.

Indicating monitor

Each localizer includes a moni-
toring system which gives a con-
tinuous indication of course loca-
tion and signal strength with visual
and audible alarm indications of
any failure. A monitor consisting
of a simple receiver is set up on
the localizer course close to the
localizer antenna. Demodulated
signal is fed by the monitor to an

wWww.americanradiohistorv.com

indicator housed within the local-
izer transmitting equipment. This
signal is separated into its 90 and
150 cycle components by wave-fil-
ters and each is gaged by both in-
dicating meters and by sensitive re-
lays. The meters give immediate
indications of course shift or low
signal level, but the sensitive relays
operate through resistance and ca-
pacitance networks to give a time-
lag to the sounding of alarms.

In this way a close check can be

Development model of glide path transmitter
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maintained during the periods
when an airplane is making a land-
ing (by observation of the meters),
but repeated and unjustified alarms
such as might be caused by a ve-
hicle driving close to the monitor
are prevented. Gas-tube circuits
are provided automatically to reset
the alarm if a temporary disturb-
ance is cleared before the time-lag
period has elapsed. Once the alarm
has sounded, however, a manual
reset operation is required, thus en-
suring theattention of the operator.

CAA recording monitor

Monitoring equipment provided
for the CAA provides additional re-
mote indication, alarm and control
facilities in the airport control
tower., A master control panel and
indicator is provided for the local-
izer, glide-path and markers. In
addition, a recorder is provided
which makes a permanent monitor-
ing record of localizer, glide-path
and marker operation. A commu-
tating circult is used so that a sin-
gle recorder shows the performance
of all the facilities.

The original glide-path was of the
constant intensity type in which
the plane followed the locus of
constant field intensity. In simple
form, without adjustment, the path
was a parabola, but by using three
antennas, the pattern was shaped
in a manner to give a straight line
glide-path. This method was aban-
doned in favor of a new and more
positive system now being used by
the United States Army and a con-
siderable number (approximately
100) will be installed by the CAA
at commercial airports.

In operation, this new glide-path
is very much like the present local-
izer turned on edge, as it is of the
equi-signal type. The path is de-
fined by the equality of 90 and
150 cycle modulation on the path.
Above the path there is an excess
of 90 cycle modulation which de-
flects the needle downward, indi-
cating that the plane should “fly
down.” If the plane is below the
glide-path, an excess of 150 cycle
modulation causes the indicator to
rise, indicating that the plane
should “fly up.”

In this equi-signal glide-path two
antennas are mounted on the same
mast at the different heights. The
signals radiated from the two an-
tennas are not mixed as in a local-
izer. Instead, the 150 cycle modu-
lated signal is fed to the upper
antenna and the 90 cycle signal to
the lower antenna. The vertical
radiation patterns are obtained as
a result of the reflection of the sig-
nals from the ground and do not
depend upon the radiation pattern
of the antennas themselves.

The upper antenna is approxi-

(Continued on page 190)
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LOCALIZER

GLIDE
PATH ™

APPROX.I100 FT.
ALTITUDE

Artist’s representation of complete system
shows localizer defining vertical plane for air-
craft to follow while glide path defines hori-
zontal plane. Intersection of the two planes
is true course for aireraft to follow in landing

Horlzontal field pattern of glide path transmit-
ter located to one side of near end of runway

Complete block diagram of new glide path
equipment developed for AAF landing system
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HEARING AID TECHNIC

® Much has been told of the many
contributions that have been given
to certain industries by war devel-
opments. The reverse is true in the
hearing aid field because much of
the technic of developing and using
extremely small tubes furnished
the basis of many recent military
devices.

Hearing aid engineering has been
somewhat of an esoteric art be-
' cause it has involved a combination
of engineering fact and subjective
opinion. The subjective opinion in
turn has been guided by little pub-
licized facts in psycho-acoustics,
which have been studied and de-
veloped by only a few physicists.
Not many engineers have bothered
to read the rather formidable books,
and to separate the material that
deals with the problem at hand
from that of interest only to psy-
chologists.

A hearing aid consists of a micro-
phone, an amplifier, a receiver, and
a source of power. The combination
must be light and so arranged that
it may be worn continuously 12 to
16 hours a day without excessive
fatigue. In practice, the major
problem revolves around the ampli-
fier, and secondarily, the micro-
phone-amplifier combination.

by C. J. Le BEL,

Chiet Engineer, The Maico Co., Minneapolis

Engineering of light weight units invelves solution
of many problems both electrical and mechanical

The average good hearing aid
amplifier is designed for a voltage
gain of 70 to 85 db, depending on
the manufacturer’s intentions. The
same combination of tubes could
yield a gain of 100 db in the ulti-
mate, but this has not been consid-
ered desirable. The first wearable
vacuum tube hearing aids used 100-
120 db gain, and year by year the
value has dropped until it centers
in the present range.

Design problems

Making a commercial amplifier is
not as easy as making a sample.
One has to design in some stability
—auniformity from instrument to
instrument, and steadiness as bat-
tery voltage varies. The average
user keeps an A battery until it is
well below .9 volt, and a 45 volt B
battery until it is well below 30
volts. All that stability has to be
packed into 2 cu. in. A good design
means that the factory can get a
wire 1/16 in. out of place without
introducing uncontrolled oscillation.
Yet there is no room for elaborate
shielding. Skillful layout must do
the job.

This stability can be combined
with a gain/volume ratio of 45 db

Fig. 4—Practical application of the audiometer which consists of a hfgh stability audio oscilla-
tor, a precision wide range attenuator, a low distortion amplifier and a high quality, calibrated

headphone transducer
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per cu. mn.; proadcast remote equip-
ment of comparable range has been
made with a ratio of .03 db per cu.
in. From the weight point of view,
a hearing aid may average one
ounce per milliwatt of output,
whereas a broadcast remote ampli-
fier may be three pounds per milli-
watt.

The frequency response of a
broadcast studio system is easy to
define arbitrarily, as for instance,
within =1 db from 40 to 10,000
cycles. On the other hand, a hear-
ing aid is not so easy to classify.
Overall responses (air to air) of two
hearing aids are shown in Fig. 1.
The typical ruler-minded engineer
might prefer curve A, because it is
so uniform. However, what actually
happens in practice, is that differ-
ent users have different types of
hearing loss. Two typical curves of
loss, plotted on standard audiogram
cards are shown in Fig. 2.

Customer A has a loss which is
uniform with respect to frequency,
so he will find curve A in Fig. 1
very satisfactory. Customer B, on
the other hand, will find the uni-
form amplification system loud but
muffled, as his loss is much greater
at the higher frequencies. We can
compensate for this by using in-
creasing amplification at the higher
frequencies just as we equalize the
response of a telephone line. At
least 50 per cent of the hard of
hearing customers will have such
a type of loss, which is usually in-
dicative of nerve involvement.

Matching hearing loss

The index to what is the best
frequency response, then, depends
on how well the customer’s loss is
matched. A good hearing aid will
be well fitted in the vital speech
range—from 400 to 500 cycles up to
3,000 to 4,000 cycles. Of course some
extreme types of ‘loss, such as in
Fig. 3, cannot be matched over all
this range.

Matching the loss curve with suit-
able amplification is known as “cor-
rective amplificatién,” and its ad-
vantages were shown, in April,
1940, by Professors Watson and
Knudsen. Incidentally, the same
study showed that a person cannot,
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unaided, tell which general type
of response curve is better for him-
self. He is most likely to pick a
general type of curve which ampli-
fies what he can already hear—
represented by a curve peaked
around 1,000 cycles. Experience
shows that such an instrument is
easy to sell because it is loud—but
not easy to keep in use, for after
several weeks or months of wear-
ing, the user realizes it is not clear,
particularly in the important 1,500
to 3,000-cycle consonant range. He
very seldom puts his ecomplaint in
that form, though, usually merely
saying it is too hard to understand
or is too tiring to wear.

Actually, the average customer
may be able to tell, after several
days of wearing, which of two
closely similar adjustments is
preferable; but he cannot tell in a
few minutes which general type is
better. The usable frequency range
of a user may be extended as much
as 50 to 200 per cent by proper use
of corrective amplification.

Picturing acuity

The -cornerstone of hearing aid
data, the audiogram, is a graph of
relative hearing acuity, in db, as a
function of frequency. The refer-
ence level is the modal value hear-
ing of several thousand normal ears
taken at random from the general
population by the U, S. Publie
Health Service. This determination
was made in fairly quiet rooms with
an ambient noise level of perhaps
30 or 35 db. Since the sensitivity
of the ear changes with frequency
in a well known fashion, this is a
variable reference level.

The ear is so complex that one
can easily encounter audiograms
which would be not too easy to
duplicate in an ordinary laboratory.
For example, the audiogram of Fig.
3 shows a comparatively steep cut-
off, which could be produced in the
laboratory only by a wave filter.

While derangement of the me-
chanical apparatus of the ear can
change its audiometric character-
istics, most of the steep cut-offs
and other unusual variations are

Fig. 1—Overall response (air-to-air} of two
different makes of hearing aids
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Fig. 2—Different users have different types of hearing loss, as shown by these two typical curves
of loss which were plotted on standard audiogram cards with the aid of the audiometer
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Fig. 3—Where hearing loss shows a sharp cut-off such as this, it is impossible to

closely match the patient's

due to nerve defects (a physiological

effect). The actual detection-of a
given tone occurs at a specific area
of the basilar membrane, with dif-
ferent frequencies. Loss of effi-

Fig. 5—Nerve type losses do not follow the
same laws governing stimulus and effect

loss through corrective amplification over the whole range

ciency by a given area, or by the
nerves associated with it, will re-
duce the hearing sensitivity in the
appropriate frequency band.

Since the determining factor is

Fig. 7—Range of adjustment necessary to fit
the usual loss characteristics
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The audiogram is analyzed with the aid of a transparent printed calculator chart, _indicating

the affect of the loss at various frequencies.
the loss may be interpreted.

a specific area, the rate of cut-off
at the boundary of the pass band
may be gradual or very steep, de-
pending on the relation between
position and physiological activity.

It can be seen that there are two
main kinds of hearing loss — the
“conductive” type, caused by me-
ehanical malfunctioning; and the
“nerve” type, caused by physiologic
imperfections of the detecting ap-
paratus. A combination of these
two—"“mixed” loss-—can also occur.
It is highly desirable to distinguish
between conductive and nerve (or
mixed) loss before fitting. This
separation can be made with an
audiometer, accurately enough for
fitting purposes.

An audiometer consists of a high
stability audio oscillator, a preci-
sion wide range attenuator, a low
distortion amplifier, and a high

Internal construction of the ear.

instead of coiled, for the sake of clarity
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The cochlea has been shown straight

The calculator is laid over the audiogram so that
These figures are inserted at the right and give total disability

quality dynamic transducer, as in
Fig. 4. The sound output varies with
frequency, and the attenuator dial
is calibrated to indicate directly
the acoustical output with respect
to the normal threshold of hearing.
To be approved by the American
Medical Association, a unit must
meet rigorous standards of acousti-
cal accuracy—so rigorous that only
three manufacturers have suc-
ceeded in making’ an acceptable
unit.

Audiometer principles

The output of the audiometer is
adjusted, at each frequency, until
the threshold of audibility is
reached. A graph of these values,
with reference to the threshold of
normal hearing, is called an audio-
gram. The physician can make
many other
tests with an
audiometer,
of little inter-
est to the
hearing aid
technician.
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old of audibility. It has been found
that in the frequency range covered
by hearing aids, the threshold
audiogram and the audiogram at
normal listening level are usually
parallel, viz. the relative response
does not change with level. It is
possible to use audiometers to make
audiograms at levels above thresh-
old, if desired in the few cases
where there is a divergence.

The conductive loss is usually
fairly uniform with respect to fre-
quency, and is not too hard to fit.
The nerve type of loss is quite an-
other matter. While the shape of
the audiogram mray be very similar
(it is usually much more irregular),
the nerve type demands are exact-
ing. Precision of acoustical fit is
essential. Extraneous noise (due to
clothing rubbing on the case) must
be very low. Finally, the nerve
type case exhibits recruitment
which may be characterized as
non - logarithmic hearing. This
phenomenon can be best shown in
a graph (Fig. 5). The well known
Weber-Fechner law states that the
effect (loudness) is proportional to
the logarithm of the stimulus
(sound intensity). The nerve type
loss does not follow this law. As
can be seen from the graph, the
subjective loudness increases rapidly
beyond a given point and shortly
reaches the threshold of pain, long
before the conductive case exhlbits
any discomfort whatever.

In practice, the output of a hear-
ing aid may be satisfactorily limited
by adjustment of B battery voltage,
but this adds still another step in
the process of fitting. Ordinary
radio receiver avc action is not
satisfactory, for it would tend to
set itself at full sensitivity during
a moment of silence —leaving the
ear undefended against a sudden
loud noise. In practice, the limiting
action of reduced B voltage is so
satisfactory that the more elaborate
apparatus which could be devised,
has never been commercialized.

Harmonic distortion

The hard of hearing are surpris-
ingly sensitive to harmonic distor-
tion. To test this, a number of indi-
viduals with different kinds of
hearing loss were given a group of
instruments matched for frequency
response, but adjusted for different
degrees of distortion. These instru-
ments were ranked after several
days wearing of each as regards
sound quality, as accurately as the
distortion meter. Nerve type cases
are more sensitive to distortion
than those with conductive losses.

Distortion, by impairing natural-
ness, seriously reduces ease of un-
derstanding. For an analysis of
this effect an ordinary articulation
test will not tell the story since

(Continued on page 198)
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CRR TUBE LIFE TESTS

® Adequate life testing equipment
provides the means whereby manu-
facturers predict the probable life
of their tubes. For example, cath-
ode ray tubes are operated at
higher-than-normal ratings for 500
hours or more to determine inter-
element voltage breakdown. In ad-
dition, the period of the life test
is sufficient to reveal deleterious
effects which come about with time
—thus, chemical and electrical
properties are easily observable.
During the 500 hour period, tubes
are removed and tested to investi-
gate changes in characteristics,
first at short intervals—then at
longer and longer intervals. In
this way CR tubes for oscilloscopes

Front panel of CR tube life test equipment of
2AP]1 type showing three tubes under test

Wiring diagram used in the 3 BPI life test unit. The circuit for equipment for other size tubes is the same except for voltages.
provided during the whole test period by linear scanning oscillators for both horizontal and vertical deflections

by LEONARD CHIOMA

North American Philips Co., Dobbs Ferry, N, Y.

(and for many other types of im-
portant war equipment) are as-
sured of having satisfactory life
characteristics.

Self-contained units for life-test-
ing CR tubes, each contain two
power supplies. The low-voltage
supply delivers potential to fila-
ment, first anode, cathode, grid, de-
flection amplifier, and oscillators.
The high voltage supply takes care
of the second anode. Three VR-
type tubes shunt the low voltage
supply to provide regulated focus-
ing voltages. Individual brilliance
and focus controls are paralleled
and very little interaction occurs.
High voltage output to the second
anode of the three tubes uses a
heavy bleeder resistor. Thus, the
current drawn by the tubes does
not influence the test voltage ap-
preciably. Cathode bias is utilized,
for brilliance control, in the 2AP1
life test unit.

Test pattern

A 60-cycle multivibrator saw-
tooth oscillator (with practically
linear vertical sweep) and a vari-
able horizontal multivibrator saw-
tooth oscillator (about 2,500 cycles)
give a good pattern to the tubes in
the life test units. The saw-tooth

oscillators utilize 6N7 tubes. Ad-
justment of R1 synchronizes the
60-cycle sweep with the line volt-
age. The horizontal saw-tooth os-
cillator is a free running type and
can be stopped quickly by varying
the frequency control R2. For life
tests, it is not necessary to be able
to lock the pattern stationary.

Output voltages of both oscilla-
tors are fed to individual amplifier
tubes, connected as phase inverters.
Double-ended (or balanced-deflec-
tion) output is provided by the
phase inverter circuits. This out-
put is coupled to the deflection
plates through suitable high volt-
age capacitors.

(Continued on page 188)
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TUBES

Penicillin Drying Plant

Completion of the first all-elec-
tronic drying system for producing
penicillin was announced by Dr.
George H. Brown of RCA Labs.
Ready-to-use ampuls of penicillin
can be obtained at the rate of 200,-
000,000 Oxford units an hour.

Since ordinary heat methods
destroy the effectiveness of penicil-
lin, bulk - reduction of penicillin
solution and the final drying process
has been through the use of dry ice
and a high vacuum at below freez-
ing temperatures. The RCA engi-

neers discovered that in a moderate.

vacuum they could boil and evapo-
rate the solution at 50 deg. F., a
temperature that does no harm to
the drug during its brief period of
exposure.

This knowledge was helpful in
tackling the final problem but it
was found that when the vacuum
was applied to the 20 cc. bottles
containing 1 cc. of concentrated
penicillin solution, the liquid
foamed and much of it was lost.
This appeared to be an unsur-
mountable obstacle for a while.
Then it occured to the scientists
that revolving the bottles at a speed
high enough to cause the liquid to
form a thin layer around the walls
of the bottle might solve the
problem.

34 spinners per unit

Dr. Brown and his associates
designed such a rotator and were
rewarded by the discovery that it
not only worked but the thin layer
of liquid would evaporate much
faster than anticipated. They next
built a vacuum chamber out of a
reconditioned porthole frame and
window—and in it they placed 34
rotators that could spin up to 3,000
revolutions a minute. Three metal
belts between the circling rows of

the rotators acted as  electronic.

heating plates.

Next they conceived a revolving
table with six chambers atop of it
in such a manner that three of
them could be exposed to the cur-
rent at one time. The table turns
60 degrees at one-minute inter-
vals, thus giving each of the 34
ampuls of penicillin in the cham-
bers three minutes of current and
at the same time allowing for the
unloading and loading process as
the chambers make the circuit.

The set-up works on a push
button arrangement and may be
started or stopped at will without
endangering the drug under proc-
ess. But its great advantages are
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that it affords a continuous pro-
duction at a fixed rate of speed,
necessitates only a fraction of the
floor space required by the conven-
tional freeze-drying systems and
operates at cost far below that of
the older system.

Airborne Electronic
Gun Director

Under development since 1938, the latest in
military electronic devices is the K-8 gunsight
manufactured by Fairchild Camera and In-
strument Corp.,, New York. Following the
success of the Western Electric gun director,
for ground to plane fire control, and the sat-
isfactory performance of a British designed
electronic unit for plane to plane firing, the
Falrchild equipment represents a distinct im-
provement, enabling up to fifty to ninety
per cent as many hits in the air as are nor-
mally obtained from a stationary platform.
The K-8 was developed by Erwin Hale and
lrving Doyle.

To use the device, the turret gunner, after
identifying the type of enemy plane coming
up, sets three dials—one to the known wing-
span of the target, others to the speed and
altitude of his own ship. He sights the tar-
get squarely In his finder, it being unnecessary
to “lead” the target, and, with a foot pedal,
adjusts the size of an orange circle of light
visible in the center of his sight to frame the
attacking plane from wing tip to “wing tip.
The electronic - unit then automatically com-
putes all essential factors and through servo
motors positions the gun barrels properly to
hit the attacking’ plane.

New Life for Old Machines

The Axelson Manufacturing Co.,
Los Angeles, recently installed
Westinghouse electronic motor
drives on three 30-year-old Heald
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grinders, resulting in improved
quality of precision finishing, vibra-
tion-free, stepless, speed control
over a 20-to-one speed range, and
better working conditions.

Problems in machining hardened
pump liners were augmented by
specifications which require a fin-
ished tolerance of .001 in. The
variation in liner sizes and ma-
terials used required grinding speeds
over a wide, closely regulated step-
less range in order to secure the
desired tolerance and finish. This
stepless quality in speed regulation
permits the operator to choose just
the right speed for size of hole, ma-
terial to be finished and grade and
grit of the wheel.

Big Industrial Tube Market

A vast new postwar market for
electron tubes, far exceeding the
prewar demands of radio and com-
munications, will be found in man-
ufacturing and processing indus-
tries as a result of increasing uses
of electronic power and electronic
controls, according to L. W. Teegar-
den, general manager of the Tube
and Equipment Dept. of the RCA
Victor Division, Radio Corp. of
America. The rated power repre-
sented by a single order recently re-
ceived by RCA for power oscillator
tubes for electronic power heating
was equal to the combined rated
power of all radio stations in the
United States. Industry’s postwar
demand for power tubes, which con-
stitute the heart of any electronic
power generator, may be many
times the total prewar demand,
which came principally from the
broadcasting field.

Electronic “Housemaid”

Experimental model of postwar Westinghouse
Precipitron for the home eliminates dust rag
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WHAT’S NEW

Devices, products and materials the manufacturers offer

Glass-to-Metal Seals

The old problem of guarding various
capacitor and resistor types adequately
against leaks and moisture is solved by a
glass-to-metal seal perfected by the
Sprague Electric Co., North Adams, Mass.
The glass bushings are sealed direct to the
metal capacitor container, and do not re-
quire adjacent metal rings with ‘“matched”
temperature coefficients of expansion. On
resistors, the resistance unit is encadsed in
‘a especial glass tube which is sealed directly
to the metal ends. The resulting seals
make glass and metal a solid integral
unit, and are leak-proof, shock-proof, and
humidity-proof. In addition, they protect
the component without the use of organic
bushings or other materials which might
be attacked by fungus.

Automatic Selecior

Smaller, lighter electrical equipment is
made possible by a compact FTR 800 au-
tomatic selector now being manufactured by
Federal Telephone and Radio Corp., Newark,
N. J., associate of International Telephone
and Telegraph Corp. Occupying approxi-
mately half the space required by other
selectors of a comparable range, this high-
speed, multi-contact switch is adaptable for
use as an automatic or remote control de-
vice for many industrial applications. The
rotor assembly is operated by a stepping
mechanism which responds to impulses of
current. After each impulse, a reed sus-
pended pawl engages a ratchet, moving the
wipers one step forward over the bank con-
tacts. By this method, connections are made
from circuits (connected to wipers) to other
circuits (connected to the bank assembly).
The stepping mechanism may be controlled
manually by a dial or other means. Auto-
matic control for the stepping magnet may
be provided by interrupter springs, elec-
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tronie circuits or relay circuits. “The wipers
on the rotor may be either of two types:
double-ended or single-ended. According to
the type of wiper used, this selector can
be arranged to have a capacity of from one
to three 2-row levels of 22 points each or
from one to six single-row levels of 11
points each. The wipers can be either bridg-
ing or non-bridging. The non-bridging wiper
passes from one contact to the next with-
out short circuiting the adjacent contacts.
A bridging wiper connects with one con-
tact before disconnecting from the adjacent
contact. When the step is completed, the
wiper is connected to one contact only.

Glass Sleeving

Turbo single saturated glass sleeving, a
new tubing, has greater flexibility than has
heretofore been aesociated with electrical
insulation of this Lype. It is non-moisture
absorbing, non-buraing , and wiil not fray,
split or crack. Any color can be supplied.
Maker is William Brand & Co., 276 Fourth
Ave., New York.
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Regulated Supply

sealed

hermetically
constant voltage transformer for through-

This small, compact,
chassis mounting, has been designed for
precisely regulated supply voltage. At any
reasonable transformation ratio of input. to
output it will provide a single output volt-
age constant to within = 1 per cent of
rated requirements regardless of line volt-
age variations as great as = 12 to 15 per
cent. Capacities up to 15 va, 60 cycle
operation are available and are supplied
with a separate capacitor unit for external
mounting. This transformer has no moving
parts, requires no manual supervision or ad-
justments and is self-protecting against
short circuit. Sola Electric Co., 2525 Cly-
bourn Ave., Chicago 14, Ill., is the maker.
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Linear Ohmmeter

The Rowe radio type LM21 linear ohm-
meter was designed for production use
wherein measurements within a restricted
range of electrical resistance are required.
It has a linear scale calibrated directly in
ohms; the length of leads to the resistance
under test have negligible effect on the
accuracy. Units are available for practically
any full scale value of resistance including
fractions of an ohm. Standard units are
battery operated but can be had with
a power supply if required. The instrument
is in a black wrinkle baked enamel finished
case approximately 11 in. long by 8 in.
high and 8 in. deep. Manufacturer is Rowe
Radio Research Laboratory Co. 2422 North
Pulaski Rd., Chicago.

Wide Range Bridge

Combining both Kelvin and Wheatstone
bridges, the Shallecross Type 638-2 bridge
provides a resistance measurement instru-
ment having range of from 0.0001 ohms to
11.11 megohms in a single, portable unit.
When used as a Wheatstone bridge for
measurements between 1 ohm and 1
megohm, normal accuracy is 0.3 per cent
or better. Low-resistance measurements
using the Kelvin range utilize current and
potential terminals to eliminate lead and
contact resistance. The accuracy of Kelvin
measurements at ranges lower than 0.1
ohm is on the order of 3 per cent. The
rheostat is variable in steps of 1 ohm far
Wheatstone bridge measurements, and 1
micro-ohm for Kelvin bridge measurements.
Separate keys are provided for the battery
and galvanometer circuit. The built-in gal-
vanometer has a sensitivity of 0.25 micro-
amperes from millimeter deflection.

_ Manufacturer in the Shallcross Mfg. Co.,
Jackson & Pusey Avenues, Collingdale, Pa.
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Sealed Relay

These relays are hermetically sealed in a
metal shell. Units corosealed are mormally
sealed with content of pre-filtered dry air
but can be furnished with inert gas or pres-
surized content when desired. This compo-
nent incorporates a standard octal plug base,
is 111/16 in. long 2 7/8 in. including prongs
and weighs 4 oz. Coil windings can be sup-
plied for voltage ranges from 1.5 to 7T0v de.
Inorganic base plastic insulation minimizes
high frequency loss. Contacts handle 2 amps.
at 100 watts. Maker is Betts and Betts Corp.,
551 W, 52nd St., New York.

Foot Switch

A new type foot switch (Model MF) for
handling up to eight circuits has been de-
veloped by General Control Co., 1200 Sol-
diers Field Rd., Boston, Mass. The switch
operates on -Ygth in. throw, the foot rest
being but 3% in. above the floor.

Plywood Mast

A portable, telescopic, light-weight, tubu-
lar plywood antenna mast is being marketed
by Plymold Corp. of Lawrence, Mass, in a
variety of models. Heights to 90.ft. are
available with standards of 50, §5 and 175
ft. carried in stock. Sections are 12 ft. in
length and masts are shipped complete with
fittings, stays and erection equipment.

/
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Single-Button Mikes

Universal Microphone Co., Inglewood,
Calif., early in 1945 will re-issue its CU-1
and CU-2 microphones for mobile transmit-
ter installation, including marine and air-
craft installation. Button impedance is 200
ohms and output approximately 30 volts
RMS across the microphone transformer seec-
ondary. A double pole, single throw, press-
to-talk switch connects the microphone
and relay circuits. The CU-1 has a three-

way plug, while the CU-2 has the PL-68

telephone type of plug. Universal will also
resume production soon with its KD and 15
mm’s, both dynamics; the 200 series, handi-
type; the 800 series, velocity; and the X-1
and XX, both carbons, as postwar miero-
phone releases.

Hermetic Terminals

Two standard types of hermetic terminals
in which cold-rolled steel is bonded to glass,
are being produced by Cincinnati Electric
Products Co., Carthage at Hannaford Ave.,
Cincinnati. One type approximately 114 in.
in diameter accommodates 2 to 9 terminals

and the other slightly under 1 in. in diam-
eter carrfes 2 to 7 terminals. Interfusion
of the glass and cold-rolled steel produces
a thermal shock resistant bond.

Protected Resistors

Sprague Electric Co., No. Adams, Mass.,
i8 now applying humidity protection to wire
wound resistors formerly obtainable only on
special order. A new construction, adopted
for all standard production, includes a
glazed ceramic outer shell and a new type
end seal,

Coloring Metals

A process for coloring steel, copper, glass,

bronze, zine¢, nickel, tin, gold, silver, alu-
minum, magnesium and other metals and
alloys has been developed by Technical

Processes Division of Colonial Alloys Co.,
Philadelphia. The process involves immer-
sion in chemical coloring salts or solutions
which are supplied together with instruc-
tions for metal preparation and cleaning.
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Carbon Pile Rheostat

A large variety of continuously adjust-
able carbon pile rheostats is being supplied
by Stackpole Carbon Co., St. Marys, Pa. A
typical carbon disk pile 1% in. long with
disks .482 in. in diameter, permits a resist-
ance range of from 60 ohms with 1 oz
pressure to 0.3 ohms with 32 Ibs. pressure.

Solderless Kit

Aireraft-Marine Products Inc., 1591-D No.
4th St., Harrlsburg, Pa., is marketing a wir-
ing kit consisting of a 6-purpose installa-
tion tool which cuts and stripe wire, indi-
cates stud sizes, and crimps terminals to the
wire. Included is an assortment of 100
solderless terminals of common types.

Liquid Mixture Check

Photoswitch, Inc., Cambridge, Mass., has
an electronic concentrate control for detect-
ing and controlling changes in liquid con-
centrations. The method provides accurate
control for all applications in which changes
in concentration are accompanied by a cor-
responding change in electrical conductivity.
Installation requires a probe mounted on the
tank, wired to the control. An adjustment
on the control housing is set so that the
control relay will operate when liquid of a
predetermined electrical resistance contacts
the probe.

Soldering Stand

A new type of soldering iron stand which
holds the iron and provides a magnifier
window is being marketed by Ess Specialty
Corp., Bergenfield, N. J. The stand is sup-
plied with a cast bracket for assembly table
mounting; the fume stack is 83 x 9% x 32 in.
high.
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Electrostatic. Voltmeter

The new Rawson type 518 electrostatic
voltmeter is intended for the measurement
of high voltages and draws extremely low
current from the source. They will measure
either de or ae accurately, giving exact
rms readings on ac. The frequency response
is good, without appreciable errors even at
low radio frequencies. For dc measurements
there is no appreciable current drain, since
the Insulation' resistance is guaranteed to be
higher than one million megohms. This
makes it possible to measure high voltage
sources which are designed for a load cur-
rent of only a few microamperes without
disturbing the circuit in any way. Since
this type of voltmeter does not discharge
the source it is possible to use these meters
for measurement of voltages of electrostatic
nature such as are generated in the process
of manufacturing paper, cloth, -celluloid,
and other dielectric materials. For ac meas-
urements, the input impedance is that of a
small capacitance in parallel with a very
high leakage resistance. As an example, the
5,000-volt meter has a capacitance of around
8 micromicrofarads and a resistance of sev-
eral million megohms. These meters are
available for much 'hlgher voltages than
previously without the use of condenser
multipliers. They are offered in ranges of
1, 2, 8, 5, 10, and 20 kv full scale, with a
scale length of 5% in. The moving systems
are ruggedly constructed and adequately
damped to facilitate rapid readings. Maker
is Rawson Electrical Instrument Co., 116
Potter St., Cambridge 42, Mass.

Multi-Output Rectifier

This new multi-rectifier incorporates six
selenium rectifier sections which may be in-
terconnected by external links to provide
four ranges of dc power:—

0-8 v, max. capacity 100 amps.

0-16 v, max. capacity 50 amps.

0-24 v, max, capacity 85 amps.

0-48 v, max. capacity 18 amps.
Thus it is possible for the two panel-
mounted voltage control switches to provide
a range of control in 49 steps, from zero
to maximum, on any.range. The built-in
voltmeter and ammeter indicate the dec out-
put voltage and current at all times, and
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red line calibrations indicate the maximum
current -limitation on each range. On each
side of the cabinet wing nut terminals are
duplicated for convenience in connecting
loads. The section binding posts for inter-
connection are externally located on the
right hand side only. Additional features
include a three phase magnetic contactor
in the main power supply circuit with ON-
OFF push buttons, pilot lamp, monitor lamp,
buzzer (overload warning), and automatic
watchman which provides automatic current
interruption in case of prolonged overload.
The unit is available for operation from
220 to 440 volts, Manufacturer is Green
Electric Laboratories, 130 Cedar St., New
York.

Vacuum Recorder

A new type vacuum recording gage has
been developed by George E. Fredericks Co.,
Bethayres, Pa,, for indicating and recording
vacuum within the range of 1 to 500 mi-
crons. Model MR Televac is operated by
means of a new type vacuum gage known
as the Televac “500"” thermal gage which
has filaments that have been covered with

a protective coating to make them immune
to contaminating vapors such as oil, water,
mercury, etc. Thus the calibration of the
gage is constant under all normal operating
conditions and does not have to be checked.
Increased sensitivity is gained by the use of
two filaments in both the standard and
variable tubes of the gage. All 500" Ther-
mal Gages are interchangeable without re-
calibration and have an indefinite life. The
power supply to the filaments is supplied
through carefully calibrated coils in series
with the secondaries of a transformer. The
instrument operates on 110 volts ac which
is supplied through a voltage regulator
mounted in the Televac recorder cabinet.
Continuous records are obtained on such
processes as vacuum tube manufacture, au-
tomatic exhaust machines, vacuum dehydra-
tion of blood plasma, penicillin, etc., vacuum
impregnation, ete. Due to the satability of
the gage, the instrument can record vacuum
in several systems simultaneously by means
of a multiple point recorder or through a
selector switch.

Midget Relay

A new, light-weight, midget relay, prod-
uct of Guardian Electric Mfg., Co., 1622 W.
Walnut St.,, Chicago, has been engineered
for applications where weight and space are
at a premium. It weighs 1.2 o0z., and meas-
ures 1.9/32 x1.5/32 x 29/32 in.. single pole,
single throw. It operates on de¢ only, and
has a switch capacity of double pole, double
throw with 1.5 amp. contacts. Power re-
quirement—1.75 watts.
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Plug-in Welding Timers

New improved Weltronie universal timers
with interchangeable plug-in type control
panels make possible the conversion of tim-
ing controls to any of the NEMA standard
types in a few seconds. The design of the
complete range of new weld and sequence
timers incorporating a universal cabinet-
and-power-supply unit and a series of in-
dividual control panels that can be inter-
changed wlthout the use of tools or rewir-
ing, permits any resistance welder to be im-
mediately available for any type of weld-
ing within its capacity. Use of a flexible
cable, multi-point plug and receptacle for
the' interconnection between a control panel
and the power supply unit plus a slotted-
hinge type panel mount reduces the re-
moval of a control panel to a simple swing-
out, pull-plug, lift-off hand operation. An-
other panel of either the same, or for a
different type of welding can be set in just
as easily. Provision of a spare control panel
to quickly replace any one of a group in
service permita the inspection or servicing
of all welder controls to be performed with-
out shutting down of any of the machines.
The Universal power supply unit is adap-
table for 115, 230, 575, or 460 volt, 50/60
ac service by shifting one jumper. Entire
unit is mounted on a single panel that can
be removed, for servicing, by taking out
four screws.

A minimum of moving parts, fewer and
less expensive tubes and interchangeable
component parts, made possible by the use
of exclusive Weltronic timing circuits re-
duces maintenance to a minmum. Preci-
sion timing, fully electronic and adjustable
by easily read dials accurately calibrated in
cycles, is provided for wide ranges of welder
electrode movement and pressure sequences.
Each time adjustment is independent of all
others. Manufacturer is the Weltronic Co.,
19500 West Eight Mile Rd., Detroit 19,

Mich.

Secondary Standard

The James Knights Co., Sandwich, Il
has a new secondary frequency standard.
Crystal controlled with a hermetically
sealed MD cut dual frequency crystal, the
instrument provides useful output up to
40 megacycles at 1,000 kilocycle, 100 kilo-
cycle and 10 kilocycle intervals, Operates
from 60 cycle 115 volt line. The unit is
housed in a metal cabinet with gray crackle
finish.

(Continued on page 114)




SURVEY of WIDE READING

Electronic news in the world’s press. Review of engineer-
ing, scientific and industrial journals, here and abroad

Fluorescent Testing of Food

J. A. Pearce (Qanadian Journal of
Research, Section F, Ottawa, July,
1944)

Several different foodstuffs have
been investigated as to the changes
in their fluorescence with changes
in quality; the quality was estab-
lished by a number of tasters.

Development of fluorescent sub-
stances during storage was observed
in high protein foods (whole milk
powder, dehydrated pork), in high
carbonhydrate foods (dried banana
flakes, dried parsnips) and in mixed
food (ration biscuits).

The results indicate that flu-
orescent measurements are not
likely to be a satisfactory quality
test for dried milk powder or soya
flour but may prove useful as a
measure of quality for dehydrated
pork, dried banana, dried parsnips,
ration biscuits, and butter. This
test may also detect reversion in
hydrogenated linseed oil shortening.

Grounded-grid amplifier

Grounded-Grid Circuits

F. Butler (Wireless Engineer, Lon-
don, November, 1944)

Here the grid of the amplifier or
oscillator is grounded for radio fre-
guencies and the controlling volt-
age is applied between ground and
cathode; the load impedance is
connected in the plate circuit. The
input impedance of this circuit is
low and its output impedance ab-
normally high. Undesired feedback
from cathode-plate capacitance is
very low, so that neutralization is
rarely necessary.

A single-tube grounded-grid oscil-
lator is discussed. A tuned resonant
circuit is inserted between plate
and ground and the cathode is con-
nected to a tap on the inductance
coil of the resonant circuit. Grid

(Continued on page 175)
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ANTENNA CIRCUIT FIRST AMPLIFIER

STAGE

SECOND ANPLIFIER STAGE

Schematic diagram of two-stage amplifier for computing noise figure

Computing Noise in Receivers

D. K. C. MacDonald (Philosophical
Magazine, London, June, 1944)

Computation of thermal and shot
noise in' multistage receivers is
studied. The noise figure F is de-
fined by the expression

£ =585/0 o0

where S, is the signal power deliv-
ered from the antenna circuit to
the matched load, S, is the signal
power available at the output of
the amplifier when coupled to the
antenna circuit, N; is the noise
power delivered from the antenna
circuit to the matched load, and N,
is the noise power available at the
output of the amplifier when cou-
pled to the anterina circuit.

For a one-stage amplifier matched
to the antenna:

Fr2+ MR"/l.,

where R.,, the equivalent grid noise
resistance, is a fictitious noise re-
sistance in series with the grid cir-
cuit which accounts for all subse-
quently introduced noise, R. is the
resistance in the antenna circuit.
The noise figure of an n-stage re-
ceiver may be found from the ex-

SQUARE WAVE

pression:

Fle2ed voss on = F o (Fp- E)G + (F3=1)/6,65
¢ {Fy = 1)/6;6;

where G. is the gain of the nth

stage and F» the noise figure of the

nth stage.

The correct derivation of noise
figures from the basic equations is
explained and a possible error
pointed out. In particular, the
evaluation of R.. in the general
noise formula:

F 5 02(Ryq + Ry )fedR,,

(e, is the signal input voltage at
the grid) is considered. A two-stage
amplifier (see figure) is discussed in
more detail and Fi.. is derived:

Flag = 2oRgq /R *Rgqaul Rj+RquZfUR -

A Direct-Reading
Audio-Frequency Meter

S. A. Lott (Amalgamated Wireless
of Australia Technical Review, Syd-
ney, August 1944)

The direct-reading frequency me-
ter is based on the measurement of
a capacitor discharge current. A
large voltage sufficient to overswing
the limits of zero bias and cut-off

(Continued on page 180)
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THEY SAID IT COULDN’T BE DONE !

Back in 1938, Hytron began designing
new dies and converting production ma-
chinery for the first BANTAM GT tubes.
The industry said in effect: "'You're crazy;
it won't work. You can't telescope standard
glass tubes to BANTAM size and get the
same results.” Beam tetrodes, such as the
50L6GT, particularly were considered im-
possibilities. The intense heat developed
during normal operation would warp the
elements and crack the small glass bulb.

But Bruce A. Coffin, originator of the
BANTAM GT, stuck to his guns. In a few
short years, Hytron developed over fifty
GT types. The GT became the most popular
receiving tube.* Short leads, low capaci-

tances, advantages of shorter bombard-
ment at lower temperatures, ruggedness of
compact construction plus both top and
bottom mica supports, smaller size, stand-
ardized envelopes and bases — all con-
tributed to that popularity.

The BANTAM GT permitted new space
economies in pre-war receivers. Only its
universal acceptance as standard by all
manufacturers makes possible fulfillment
of the Services’ demands for receiving
tubes. In increasing numbers, as this war
draws to its ultimate conclusion, Hytron
will continue to supply you with the popu-
lar BANTAM GT tubes which everyone
said just couldn’t be made.

%1941 industry production figures: GT—52,000,000; metal— 27,000,000;
standard glass, G, and loctal — 56,000, 000.

WwBu RYP
BUY ANOTHER WAR BOND

TYTRE

AADIO TUBES

ORT, MASS:
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WHAT’S NEW
(Continued from page 111)
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t
£ e

PM Loud Speaker

A new reflexed, stormproof permanent
magnet loud speaker has been developed by
Atlas Sound Corp., 1443 39th St., Brooklyn,
N. Y. It has a non-corrosive diaphragm,
a waterproof housing for the transformer,
the horn is die-cast aluminum. The bell
diameter is 7 in.; overall length, 7% in.
Voice coil impedance is 156 ohms; power, 15
watts.

Mercury Plunger Relay

As a further refinement in the H-B mer-
cury plunger relay, a new crown-shaped wire
guide has been incorporated as a part of
the plunger. This guide keeps the plunger
upright and friction-free which results in
a faster cleaner break with no chance for
mercury splash or a prolonged arc. In
addition, the arc is now broken over a new
hardened ceramic material which eliminates
powdering, thus still further prolonging
service life. The mew H-B mercury plunger
relays are of the normally open series,
available for ac up to 440 volts and for dc
to 260 volts, with contact capacities as
high as 80 amps. All have hermetically
sealed mercury-to-mercury contacts which
are positive, chatterless, noiseless, with no
exposed arc. Manufacturer is H-B Electric
go., 6101 North 21st St., Philadelphia 38,

a.

Protected Resistors

A mnew line of bakelite encased fungus re-
sistant resistors in a wide variety of resist-
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ance values and wattage ratings has been
developed by Instrument Resistors Co., 25
Amity St., Little Falls, N. J. After resistors
are dehydrated they are sealed in a special
compound to make them impervious to at-
mospleric changes. Leads are bare at point
of entrance and are hermetically sealed.
After completion a specizl fungicidal coating
is applied.

Telephone Type Relays

These Type RAC midget type relays are
especially designed for communication, elec-
tronic and aviation applications. These com-
ponents meet rigid Army Air Force tests
for altitude, vibration, shock, humidity and
extreme temperatures. Dimensions are 1%g
in. long, 1 in, wide and 114¢ in. high includ-
ing first two pairs of contacts. Each addi-
tional two pairs of contacts adds 1§ in.
more. Weight 13; oz. Coils are protected
against moisture, corrosion and electrolytic
action and have voltage range from 1% to
70 v de. A highly efficient magnetic circuit
permits operation with plus or minus 2§
per cent voltage fluctuation. Insulation is
inorganic-base plastic for minimum high
frequency loss and extra mechanical
strength. Any arrangement of contacts can
be supplied for making, breaking or both
up to twelve contacts. Contact springs are
of resilient fatigueless alloy with over-all
welded silver contact surfaces. Sufficient
back pressure assures dead beat Dpositive
wiping action. Contact capacity 2 amps. at
100 watts. Manufaturer fs Betts and Betts
Corp., 561 West 52nd St., New York.

Temperature Conirol Switch

Utilizifg the standard Type M MU switch
in a thermostatic control capable of handling
loads up to the full 15 ampere 125 volt ac rat-
ing of the switch, the Type T-2 Ther-MU-trol
is applicable to remote control of tempera-
ture in liquids, gases, and solids, through a
calibrated, continuously adjustable range of
200 to 600 deg. . A built-in safety device
enables the unit to withstand temperatures
up to 50 deg. beyond the maximum cali-
brated range. The heat-sensitive system of
the device is of the hermetically sealed,
liquid-filled type employing a bulb, a bel-
lows, and a capillary tube of such lemgth
that the control unit can be mounted at
some distance from the controlled element.
The control housing, which contains the
MU-switch and calibrated dial, is brass, 3
in. in diameter by 2-15/16 in. deep. Made
by MU-Switch Corp., 38 Pequit St., Canton,
Mass.
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Impulse-Initiated Timer

A new impulse-initiated timer introduced
by Struthers-Dunn, Inc., 13821 Arch St.,
Philadelphia 7, Pa., is 71.8 per cent smaller
by volume than previous comventional units
used for similar applications. Type PSEH-1
timer is made in both ac and dc types.
Contact operation occurs at the end of
a delay interval after power has been ap-
plied, or after receipt of a momentary im-
pulse from a push-button, limit switch, or
other source. The adjustable timing range
is 20-to-1, and the mechanism is immedi-
ately recycling. A built-in double-pole,
double-throw auxiliary relay provides a va-
riety of circuit arrangements common to,
or isolated from, the control circuit. Timers
can be supplied for ac operation on 110 v
60 cycles or 25 cycles; 220 v 60 cycles or
25 cycles; or for dc operation at any speci-
fied voltage from 6 to 120 volts. Size of a
typical unit is 8% x 8% x 3% in.

Fence Controller Tubes

Two fence controller tubes have been de-
veloped by Taylor Tubes, Inc., 2812 Waban-
sia Ave., Chicago. One, the Taylor 208 is
a glow discharge tube and the other] the
Taylor 207, is a rectifier. Both tubes have
glass envelopes and a standard 4-pin base.
Electrical characteristics: Taylor 208 dis-
charge at 875 to 950 volts dc at 8 milli-
amperes, Taylor 207 filament volts: 2.6 v
ac, filament current 2.5 amperes, max, rms
ac volts 1250, max. dc current 125 milli-
amperes. Connections are all brought out
to the pins in the base.
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Plastic Condensers

American Condenser Co., 4410 Ravens-
wood Ave., Chicago, has a complete new
line of Amcon plastic condensers for radio.
These advanced types of components are
now in production in limited quantities.
They come in all standard capacitance val-
ues and working voltages. Laboratory and
field tests reveal better general electrical
as well as unusual shockproof characteristics.

ELECTRONIC INDUSTRIES @ January, 1945
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ALLOCATIONS ANNOUNCEMENT LATER THIS
YEAR—Because of the huge problem of proper analysis
of the manifold plans of postwar radio in all its
branches—FM, television, emergency-safety, aviation,
facsimile and communications—the FCC was slated to
postpone the issuance of its overall spectrum-wide
allocations plan until later in 1945,

- PRELIMINARY PLAN IS SHELVED—Due to the
changed trend of the war with the present prospect
of a much longer conflict in Europe, the pressure for
a speedy blueprint of the spectrum plan, affecting in-
ternational frequency assignments, by the State De-
partment for its preparations for the postwar world
telecommunications conference had been dissipated,
with the original schedule of the FCC to present a
preliminary plan in early December being shelved.

IRON OUT CONFLICTS WITH GOVERNMENT
NEEDS—Major task during December was to reconcile
the conflicts between the frequency requests of civilian
and industry radio services, as represented by the
FCC and RTPB allocation plans, and the wavelength
requirements of the government which are handled by
the Interdepartment Radio Advisory Committee. The
government frequency requirements naturally are huge
during the war and even after peace comes will re-
main much greater than ever before.

TENTATIVELY APPROVE BELOW 30,000 KC—The
FCC tentatively approved the allocations below 30,000
ke, the major readjustment being the IRAC proposal
to eliminate specific bands for international broad-
casting. The FCC has recommended restoration of such
bands, based on space before Pearl Harbor. Aviation’s
overseas frequencies also may be shifted higher and
the amateur long distance wavelengths also were under
scrutiny.

FM BROADCASTING THE KEY—FM broadcasting
is key to whole picture above 30,000 kc. Once it has
been determined, if FM (as now was felt quite likely)
is to remain in the lower portion of the spectrum be-
cause the propagation disturbances, viewed by some
government engineers, are thought not of sufficient
interference impact to warrant its shift upwards, the
allocations can be framed for many other services—
police, bus, truck, mobile highway, railroads, etc.

TELEVISION LIKELY TO “STAY PUT”—Television
was deemed certain to be assigned a dozen 6-mc¢ chan-
nels in the lower spectrum for monochrome video, but
will be given adequate space “upstairs” for high-defini-
tion, color transmission. Amateurs will be placed in
the upper strata of the spectrum; aviation, police and
other emergency services will be well fixed for space.

WAR PRODUCTION STILL NO. 1 JOB—The new
“Victory First” radio-radar-electronics war production
program calls for maximum peak production at a rate
of $250,000,000 a month by March 1, 1945, especially in
airborne radar so vital to the combat forces. New de-
signs of radar and other imperative radio apparatus
to meet ‘battle requirements are being given the indus-
try, as is well known, whenever battle experience neces-
sitates modifications.
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LITTLE TAPERING OFF—After next March 1, if
emergency military procurement orders now indicated
are issued, the Army-Navy requirements will probably
approximate the March 1 level of around $250,000,000
for several months and will counter-balance any
tapering off of the current orders expected in March
through June. The battery manufacturers are being

‘asked to intensify ten critical types of cells production.

INDUSTRY PRAISED—WPB Vice-Chairman Hiland
G. Batcheller at the recent meeting of the Radio and
Radar Industry Advisory Committee termed the
achievements of the industry “magnificent” and ex-
pressed the view that producers of radio and radar
equipment will carry on successfully as in the past,
maintaining ‘schedules in the face of changes in de-
sign and complicated production and labor problems.
Component manufacturers, too, have their task cut
out. The Army and Navy with the intensification of
combat operations often are receiving immediate

urgent calls for repair and spare parts from the units

on the fighting fronts.

BACK IN HARNESS—Ray C. Ellis took over the
reins of his old WPB Radio and Radar Division in
mid-December to carry on for a month for Director
Louis J. Chatten, while the latter underwent a serious
operation, Mr. Chatten had been working tremendously
hard despite ill health up to the time an operation
became Imperative. Mr. Ellis, who had achieved such
a notable record as chieftain of the Division ever since
its creation, was called back from his post on directing
reconversion problems for General Motors to step into
the breach.

MISCELLANY—Distributors of electronic equipment
have decided that they'should not engage in the
manufacture of eguipment or parts; the two busi-
nesses of manufacturing and distribution are to be
kept separate. Distributors with electronic components
and parts for which no sale can be found will have to
apply for WPB permission for manufacturing just like
any other manufacturer. . . . Rear Admiral Redman,
Director of Naval Communications, visualizes multi-
channel use of radio circuits in international com-
munications along lines of telephone wire carrier cur-
rents which will mean not only telegraph, facsimile
and telephone from same transmitting stations using
filters for different services, but also will be a most
important saving of frequency space. These are the
lessons on the use of radio learned by the Army and
Navy. . . . A Central Frequency Registration Board is
likely to replace the Berne Bureau of Telecommunica-
tions after the war if approved at the world telecom-
munications conference. . . . Army and Navy expected
to formulate uniform procedure for surplus disposal,
like joint contract termination. procedure; all com-
ponent and tube manufacturers agree to government
contract form and end-product manufacturers also
sanctioning plan. . . . Army surplus tubes still form
virtually all- surplus to be sold, nearly 14 million
dollars worth.

ROLAND C. DAVIES
Washington Editor

ELECTRONIC INDUSTRIES

National Press Building
Washington, D. C.

® January, 1945
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COMBUSTION CONTROL

An abnormal increase in the density of smoke
passing through a boiler breeching means a

M emm: reduction of heat, loss of efficiency, increase in
fuel consumption, and probably violation of
smoke control ordinances. The electronically
operated Worner Combustion Supervisor detects
such conditions, furns in an audible or visible
alarm, and sets in motion the mechanism that
will bring about efficient combustion,

‘WY

Control Unit

THERE'S A JOB FOR EFW Y GUARDIAN

The "Combustion Control Supervisor,”” made by Worner Electronic
Devices of Chicago, is a photo-cell system that responds to any prede-
termined degree of smoke density. To avoid "false alarms’’ resulting: from
momentary puffs of smoke, it is equipped with a time delay feature.

Worner's specified that the three relays used in this system must be
sensitive but not delicate; that they require no adjustment; and that they
meet Underwriter's requirements.

Guardian engineers developed the Series 155 D.C. relay as the answer
to these specifications. This is a compact, sturdy, easily mounted unit
with constant spring tension on the contacts. It is widely used on remote
selection devices and other low voltage applications. Copper slug time
delays up to .05 seconds on attract and 0.15 seconds on release are
available. Coils for operation on any voltage up to 230 volts D.C. For
further information write for Series 155 bulletin.

™
¥

Series 155 D.C. Relay
Consult Guardian whenever a tube Is used
—however—Relays by Guardian are NOT
limited to tube applications, but are used
wherever autematic control is desired for
making, breaking, or changing the char-
acteristics of electrical eircvits.

GUARDIAN{J ELECTRIC

1622-A W. WALNUT STREET

CHICAGO 12, ILLINOIS

A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR IRODUSTRY

ELECTRONIC INDUSTRIES @ January, 1945
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ASSOCIATION NEWS

Plan Electronic Panel
For War Conference

An Electronics Panel is to be
Jointly sponsored by the Institute
of Radio Engineers and the Ameri-
can Institute of Electrical Engi-
neers as a part of the War Produc-
tion and Conversion Conference to
be held at the Hotel Commodore on
Tuesday, January 30. The Panel,
which is to convene at 8:30 in the
evening, will consider three sub-
jects, one dealing with the future
prospects of electronics in general,
another on “Electronic Heating”
and a third covering “Applications
of Electronic Devices in Industry.”

C. S. Purnell (Westinghouse Elec-
tric & Mfg. Co., New York), is chair-
man of the Panel and associated
with him will be Dr. O. H. Cald-
well (Editor of “Electronic Indus-
tries”), Dr. B. E. Shackleford
(RCA), F. R. Lack (vice-president
WE), D. D. Knowles (manager elec-
tronic engineering department of
Westinghouse, Bloomfield, N. J.),
W. C. Rudd (chief engineer of In-
duction Heating Co., New York),
Keith Henney (Electronics).

The general plan contemplates a
round table discussion which it is
hoped will be participated in by
400 or 500 individuals representing
business enterprises in the Metro-
politan area and the various engi-
neering and technical societies co-
operating in the Conference. Panel
members will answer questions and
serve as a source of information
concerning electronic applications
to industry.

FMRBI Meet Postponed

FM Broadcasters, Inc., convention
which originally was scheduled for
January 21-22 at the Commodore
in New York, has been postponed.
Present plans, made to agree with
requests from the Office of Defense
Transportation, are to hold the
gathering some time after April 1.

Towa IRE Section

Another section has been added
to the Institute of Radio Engineers
following an organization meeting
held late in November in Cedar
Rapids, Towa. T. A. Hunter, Collins
Radio Co. was elected temporary
chairman, and John A. Green (Col-
lins) temporary secretary-treasurer.
G. Milton Ehlers, head of the
ceramics division of the Centralab
Co., Milwaukee, presented a paper
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on “The Romance of Ceramics.”
R. V. Guettler of the silver mica
division of the same company spoke
briefly on silver mica capacitors.

Conventions and
Meetings Ahead

American Physical Society (Dr.
Karl K. Darrow, Secretary, Colum-
bia University, New York); Janu-
ary 19-20, New York; Meeting of
the Metropolitan Section of New
York, February 24, New York.

Institute of Radio Engineers (330

West 42nd Street, New York);
1945 Winter Technical Meeting,
January 24-27, Hotel Commodore,
New York.

American Institute of Electrical En-
gineers (H. H. Henline, 29 West
39th Street, New York); Winter
Technical Meeting, January 22-26,
New York; North Eastern District
Meeting, April 25-26, 1945, Buf-
falo, N. Y.; Summer Technical
Meeting, June 25-29, Detroit,
Mich.

Electrochemical Society (Colin G.
Fink, Columbia University, New
York); Spring Convention, April
12-14, Hotel Claridge, Atlantic
City.

Optical Society of America (A. C.
Hardy, Massachusetts Institute of
Technology); April 12-14, Cleve-
land, Ohio.

Society for Experimental Stress
Analysis (W. M. Murray, Presi-
dent, Central Square Station,
Cambridge 39, Mass. Post Office
Box 168); 1945 Spring Meeting,
May, Buffalo, N. Y.

American Society for Measurement
and Control (L. Susany, c/o
Carnegie Institute, 4400 Forbes
Street, Pittsburgh); “Instrumen-
tation for Tomorrow” Exhibit and
Conference, September 17-21, Wil-
liam Penn Hotel, Pittsburgh.

Plan Postwar Show

Chicago is planning a “Products
of Tomorrow Exposition” which it
is hoped will be to some extent
electronic. It will be open to “those
who can qualify with postwar prod-
ucts that are resonably new,” will
be held in the Coliseum “approxi-
mately March 1.” Marcus W. Hin-
son, many years manager of the
National Chemical Exposition, will
run it from Coliseum headguarters
at 15th and Wabash.
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RMA-SAE Engineers
Study Interference

Continuing its study of automo-
bile ignition interference with tele-
vision and FM broadcasts, Radio
Manufacturers Association gathered
late in November with engineers
from the Society of Automotive
Engineers for discussions and a
demonstration which were held at
the Westchester Country Club in
Rye, N. Y. Following the demon-
stration, recommendations were
drawn up covering instrumentation
to be used at subsequent tests.
Several types of automobiles were
used in the demonstration and in-
terference resulting from their
ignition systems was studied.

Audio Distortion Discussed
At Radio Club Meeting

Audio distortion was the subject
discussed by Jerry B. Minter, at the
Dec. 14 meeting of the Radio Club
of America. Mr. Minter is Chief En-~
gineer of Measurements Corp. in
Boonton, N. J. Amplitude vs. fre-
quency characteristics and simple
harmonic distortion have usually
been considered criteria of audio
amplifier performance. The paper
offered practical remedies for the
correction of other types of distor-
tion. Practical methods of meas-
urement were suggested and data
on -several practical systems given.
Additional remarks concerned
speaker baffle design and operation,
since these factors are quite im-
portant. Minter pointed out that
only $1 need be spent to realize a
very considerable improvement in
the elimination of audio cross mod-
ulation distortion.

NABRB Radio-Set Statistics

Paul F. Peter, statistical director
of the National Association of
Broadcasters, has courteously sup-
plied us with his compilation of the
number of radio sets now believed
to be.in hands of the public, to wit:
Radio homes, 33,100,000; secondary
sets, 17,150,000; automobile radios,
8,750,000; total, 59,000,000.

Statistician Peter estimates that
8 per cent of the above sets are
now ‘“out of operation,” because of
tubes or minor parts lacking. The
NAB figures, when thus diminished
by 8 per cent (making radio homes,
30,400,000; secondary sets, 15,760,-
000; total sets, 54,400,000) are thus
brought into close agreement with
our own figures reproduced in this
issue.
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In meeting
the challenge of the future,

Western Elecfric
equipment leads the way

War’s end will bring a challenge to everyone. To
those identified with communications and trans-
portation, faster, better interchange of ideas and
goods will be the order of the day.

We at Western Electric—with our 75-years heri-
tage of leadership in communications equipment—
believe we are peculiarly qualified to accept this
challenge.

In world-wide telephony, broadcasting, aviation,
marine and mobile radio—in every field where
sound-transmission apparatus plays a part—Western
Electric has led and will continue to lead the way.
In these fields as well as in television, Western
Electric will play a dominant part in the future.

To speed Victory, buy more War Bonds—and keep them!

ARSENAL OF COMMUNICATIONS EQUIPMENT

Western Electric \

ROV L
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* TELEVISION TODAY®

New

Industrial Television

Industrial television, explains J.
D. McLean, General Electric com-
mercial engineer, might be used in
a large manufacturing establish-
ment to allow management to view
operations in the various depart-
ments of the factories. Hazardous
manufacturing operations in dan-
gerous or explosive atmospheres
could also be watched by such a
system, he explains. In fact, In-
dustrial television can be used for
any application “if you want to see
where you don’t want to be.”

Perhaps the most important ap-
plication of industrial television
after the war will be its use as a
powerful merchandising medium by
department stores, McLean points
out. ‘“Large stores have thousands
of display points carefully chosen
to catch and direct attention to spe-
cific products. The animation of
certain of the primary display
points and the addition of sound
bringing an advertising message or
an explanation, is regarded as a
great step forward in advertising
technic. The ability to televise
fashion shows, demonstrations, fea-
tured products, etc., on one floor
of a department store and transmit
pictures and sound to display pro-
jectors on all other floors and In
the show windows at the same time
will provide a service long desired
in the department store field.”

It is impossible to estimate post-
war prices for industrial television

GE Engineer Mclean’s visu-
alization of the manner in
which industrial television
might be ‘used as a mer-
chandising aid in department
stores

*

Developments in the Video Field

TELE BROADCASTERS

A report of the First Annual Con-
ference, held by Television Broad-
casters Association at the Com-
modore in New York, Dec.,11 and
12, will be found on page 122 in
this issue—Editor.

—

equipment because of uncertain
labor and material conditions so
the figures given below are based
on prewar prices for similar equip-
ment. As an example, however,
consider a typical industrial tele-
vision system installed in a five-
story department store. Two cam-
era outlets and one microphone
outlet are made available on each
floor. Four display projectors are
also available on each floor. A
small control room housing the
control and monitoring console and
associated apparatus is built in a
convenient location on one floor.
The equipment required for such a
system 1is outlined below.
Two camera channels, ‘including

camera, amplifiers, camera dolly,

plugs and cable, camera sweep

generator, video amplifier, moni-
tor console, shading and camera

control  equipment, distribution

and mixing panel at $14,850

each ...$29,700.00
One pulse generator . ,500.00
One audio equipm ng

microphone, portable pre-ampli-

fier, audio amplifier, control and

monitor equipment ...................... 2,500.00

Antenna ond Relay Transmither
for Hrantmitting progroma to
tocal stations. (eptienol)
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One 16-mm motion picture film

projector ard film pickup cam-

era, including amplifiers and

camera tube .....cccoviiciiieriennaniesns 8,200.00
Twenty display projectors (18 by

24-in. picture) .... 7,000.00
Ten camera outlets 100:00
Five hundred feet—camera cable.... 750.00
Two thousand feet of receiver cable 400.00
Twenty receiver plugs ........cccceeieennes 20.00
Four portable mercury vapor flood

lamps .... 2,000.00

Total approximate prewar price....$55,170.00

To the above figure must be add-
ed the cost of installation.

90 Video Applications

Pretty quick after wartime re-
strictions are lifted, Television

Broadcasters Association visions 100
video broadcasters in 29 states. Just
now there are 90 applications on
Following

file with FCC. is the

line-up:

California ..
Colorado ...
Connecticut
District of Columbia
Florida
Hlinois
Indiana
Kentucky
Louisiana
Maryland
Massachusetts .
Michigan
Missouri ...
Nebraska
New Jersey
New Mexico
New York ..
Ohio ..........
Oklahoma .....
Pennsylvania
Rhode Island
Tennessee ..
tah ...
Virginia ..
Washington
Wisconsin ..

N N et et O et P} OO e =t =t WA L WIS = DI — ~I ) — N

3]" ..

British Postwar
Television

The question of postwar operat-
ing standards for television in
Great Britain have been under
study by the British Institution of
Radio Engineers. The following
amplified statement is taken from
their recently issued ‘“Report on
Postwar Development in the Radio
Industry” as printed by the Journal
of the Television Society. )

There is a real need for a televi-
sion service, broadly of a prewar
character, that is, having the fol-
lowing characteristics in common
with 1939 standards:

(a) That the service be ‘“broad-
cast,” i.e,, there shall be a (gen-
erally) non - directional trans-
mission without wires.

(b) That the vision and sound
transmissions be of the same

(Continued on page 138)

*Title registered U. S. Patent Office.
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HARVEY UHX-25 HARVEY “AMPLI-STRIP"

A 25-Watt General Purpose Radio-Tel- For I-F and AUDID Amplification.
ephone Trcmsmitter— Available for op-
eration betwzen 1.5 M.C.and 30 M. C,

OF CAMBRIDGE

RADIO AND ELECTRONIC EQUIPMENT

HARVEY Regulated Power

Supply 206 PA
For laboratory D.C. Sovrce—Range 500 HARVEY MARINE 25
to 1000 volts. A 6-Channel Marine-Radio Te'ephon=.

OF CAMBRIDGE
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TELEVISION BROADCASTERS ENGINEERING QUIZ PANEL: F. J. Bingley (Philco); J. E. Keister (GE); Klaus Landsberg (Television Production
Inc.); Dr. Alfred N. Goldsmith (Chairman); A. H. Brolly (Balaban & Katz); C. W. Mason (Earl C. Anthony Inc.}; Dr. Allen B. DuMont (DuMont.
Laboratories); 0. B. Hanson (NBC)}; Dr. C. B. Jolliffe (RCA}

TELEVISION

® “Television is ready”. That, in
brief, is the concensus of members
of the year-old Television Broad-
casters Association which wound
up its First Annual Conference
after two crowded days at the Com-
modore in New York on December
12. The Association elected ener-
getic Conference Chairman “Jack”
Poppele its president for the en-
suing year, added three new active
members (Farnsworth, Bremmer
Broadcasting Co., Newark, N. J,,
and the Yankee Net, Boston), and
seven Affiliate members* bringing
the present total membership to 37,
with 20 Active and 17 Affiliates;
attracted a registration of nearly
800 delegates; fed 1050 at the
‘banquet.

The- two days were devoted
largely to programming and ad-
ministrative matters, but included
a technical session presided over
by a Panel of recognized experts
under the chairmanship of Dr. Al-
fred N. Goldsmith, that collectively
undertook to answer all engineer-
ing questions fired at it, and did
so as reported elsewhere in this
chronicle.

A feature of the Conference was
the conferring of Awards for en-
gineering achievements and other
meritorious services to television
over the past few years. Candidacy
of the recipients was determined by
a committee headed by Paul Rai-
bourn (Paramount  Pictures) and
including Dr. Orestes H. Caldwell,
Editor of “Electronic Industries,”

#RCA Victor Div. of RCA; Raytheon Mfg.
Corp.; 20th Century Fox Film Corp.; Rau-
land Corp.; American_Television Labs; Pan
American Television; Federal Telephone and
Radio Corp.

122
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READY

Delegates to TBA Conference see green light, reward

achievements, discuss engineering.

Fred. R. Lack, vice-president of
Western Electric; Eric Hodgins,
vice-president of Time, Inc.; C. E.
Butterfield, Associated Press Sci-
ence Editor; Bruce Robertson,
Broadcasting Magazine  Editor.
Those who received the awards
were:

Engineering

FIRST AWARD—DR. ViapiMiR K. ZWORYKIN
(RCA Laboratories)—For development of the
iconoscope and the storage frinciple of pic-
ture pick-up, resulting in the first practical
television pick-up equipment.

CO-ORDINATE AWARDS—PHuiro T. FArNns-
woRTH (Farnsworth)—For work on television
scanning methods and the electron multiplier.
Lroyp Espenscurip (Bell Telephone Labs)—
For adapting the coaxial cable to transmit-
ting wide bands of radio frequency suitable
for modern television.

Dr. PETER GOLDMARK (CBS)—For work in the
development of motion picture pick-up equip-
ment and electronic analysis and control of
equipment for color television.

F. J. BincLEY (Philco)—For improvement in
contrast of television pictures through flat
face tubes and experiments on link operations
particularly as regards outdoor events.

Dr. ALLEN B. DuMont (DuMont Labs)—For
the development of the cathode ray tube to
a satisfactory commercial instrument of televi-
sion control and reproduction.

Program Awards

FIRST AWARD-—Station WABD (DuMont
Labs)—For making its facilities available to
all for study of the correlation of economic
and artistic problems of television production.
Station WNBT (NBC); Station WRGB (GE);
Station WPTZ (Philco)—For the first exam-
ples in the world of network operation and
resulting division of program costs.

Station WCBW (CBS)—For successful lifting
of a radio broadcasting program usually heard

TBA OFFICERS

President. .. . .. J. R. Poppele (WOR)
Vice-Pres.. . . .Robert L. Gibson (GE)
Secy.~Treas.. ............ Will Baltin

Asst.-Secy.-Treas. O. B. Hanson (NBC)

wWww.americanradiohistorv.com

Over 1000 attend

in sound only to the field of visual and sound
entertainment. The program—“The Missus
Goes a-Shopping.”

Station W6XYZ (Television Productions Inc.)
—For the introduction of motion picture
techniques to television programming.

General Contributions

FIRST AWARD—GENERAL DAVID SARNOFF (on
leave from the presidency of RCA)—For his
initial vision of television as a social force
and the steadfastness of his leadership in the
face of natural and human obstacles in bring-
ing television to its present state of perfection.

Dr. W. R. G. Baker (Vice-President GE)—For
his leadership in standardizing television
through the National Television Systems Com-
mittee and supporting it through the Radio
Technical Planning Board.

Davip B. Ssurn (Philco)—For his work on
the National Television Systems Committee
and his planning of television future as panel
ghairénan with the Radio Technical Planning

oard.

Dr. A. N. GoLpsmiTH (Consulting Engineer)
—For his work on the NTSC and the RTPB
and his vision of the relationship of the mo-
tion picture and television.

The “Information Please” Panel
(see cut) which held forth on the
second day of the conference,
turned up the answers to many
questions that served to indicate
the trend of thinking. Some of the
answers:

Q. How soon will color television
be available?

A. (Hanson) In a practical com-
mercial sense, 8 to 10 years. (Bing-
ley) A crystal ball is a very unstable
chemical compound. It may easily
turn into an eight-ball.

Q. Can television transmitting
antennas be readily added to verti-
cal radiators for multibay FM
antennas or is it necessary to plan
for television in advance of build-
ing the structure?

A. (Landsberg) In most cases 1t
probably would not be practical,

(Continued on page 218)
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SPRAGUE

A BIG STEP FORWARD

..in Capacitors

for High Temperature, High Voltage Applications

Vitamin Q impregnant, pioneered and
perfected by Sprague, has resalted in capac-
itor developments of far-reaching import-
ance for high temperature, high voltage
applications. Although extremely compact,
Sprague Type 25P Capacitors, for instance,
operate satisfactorily at thousands of volts
at ambient temperatures as high as 105° C.
Moreover, their leakage resistance at room
temperature- is 20,000 megodms X micro-
farads—or at least five times higher than
that of previous types.

Sprague Vitamin Q impregnated Capac-

itors retain all of the virtues of conven-
tional oil-impregnated capacitors
throughout the extreme range of 4+ 105° C:
to —40° C. Used where high temperature
is not a factor, they result in materially
higher ratings for a given size.

Standard types include hermetically
sealed rectangular metal container units in
styles for 95° C. and 105° C. continuous
operation, and in d-c rated voltages from
1000 to 16000 V. Other types include
Type 45P hermetically sealed in glass
shells with metal end caps.

SPRAGUE ELECTRIC COMPANY, North Adams, Mass.

(Formerly Sprague Speclalties Co.)

wx 8
i Nl“ /

~NL S -

B
b

*TRADEMARK REG. U. S. PAT. OFF.

4 SPRAGUE CAPACITORS

B KOOLOHM RESISTORS
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Thousands of these coils have gone to war . . in the far
corners of the earth . . under the sea and in the sky . . under
the worst conditions.

Imagine . . six miles of hair-size wire-in a coil suddenly
lifted from a jungle temperature of 12G°F to a rarified at-
mosphere of —40°F and “taking it” day after day.

Only experience can wind coils like these . . to do the

job required of them.

Their use cannot be told but statistics may be interesting.
In producing this one type of coil for the Army and Navy
we have' consumed one-half million miles of wire . . 136,000
pounds of copper. The machines used in winding them have
turned 3 TRILLION, 340 BILLION revolutions.

We hope soon to be able to put some of this production
capacity and experience to work on YOUR postwar problems.

COIL SPECIALISTS SINCE 1917

s ol LS
Y COTO-COIL CO.,
65 PAVILION AVE.

INC.

PROVIDENCE 5, R. |.
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NEW PATENTS
ISSUED

Cathode-Follower Amplifier

The input to tube 8 is derived from the
plate of cathode follower 2 and, therefore,
will be 180 deg. out of phase with respect
to the original input voltage to the grid of
cathode follower 2. Consequently, the out-
put currents of the two tubes through load
resistor 1 will be of opposite phase and
the arrangemgnt operates in a push-pull
manner.

The bias potentials applied to the control
electrodes of the tubes 2 and 3 are so
chosen that in the absence of input signal
voltage the plate currents are small, but
sufficient to insure that the tubes will oper-

+

Josiefe

~
1
I

LOW IMPEDANCE s~/
CONCENTRIC CABLE

ate on reasonably straight portions of their
characteristies.

In television circuits, picture signals may
be supplied mainly by tube 2 and synchro-
nizing signals mainly by tube 3.

In another embodiment the terminating
impedance is a capacitance, for instance
the modulating electrode of a cathode-ray
tube. A resistor providing negative feed-
back may be inserted in the cathode lead
of tube 3. The two triodes 2 and 3 are
replaced by pentodes. In this arrangement,

_high plate currents are only drawn when

sudden changes of input voltage occur.

E. L. C. White, Eelectrical & Musical In-
struments Ltd., (F) May 15, 1943, (I) Sep-
tember 19, 1944, No. 2,368,428,

Tunable Resonant Cavity

It is intended to adjust the resonant fre-
quency and the Q of a cavity resonator.
The position of conducting reed 19 can be
changed (positions a, b, ¢} by means of
the probe 39 extending into the interior of
the cavity through a hole 21.

The position of the reed is adjusted while
waves of the desired frequency. are received

by the cavity until maximum reception i3
obtained. In an experimental model, the
wavelength could be varied from 9.2 cm to
10.1 centimeter by bending the reed.

E. G. Linder, RCA, (F) February 26,
1941, (I) August 22, 1944, No. 2,356,414,

Testing Fuses

In certain fuses, operated by centrifugal
forces, the passage of light may be used
to indicate whether or not the fuse is in
its armed or unarmed position. The test-

ELECTRONIC INDUSTRIES ¢ January, 1945



STRUTHERS-DUNN

INC.

74

Each available in
countless coil combinations

1321 ARCH STREET, PHILADELPHIA 7, PA.

DISTRICT ENGINEERING OFFICES: ATLANTA ¢ BALTIMORE ¢« BOSTON o BUFFALO ¢ CHICAGO ¢ CINCINNATI ¢ CLEVELAND
DALLAS « DENVER « DETROIT ¢« HARTFORD ¢« INDIANAPOLIS ¢ LOS ANGELES « MINNEAPOLIS « MONTREAL
NEW YORK ¢ PITTSBURGH ¢ ST. LOUIS o SAN FRANCISCO ¢ SEATTLE ¢ SYRACUSE « TORONTO « WASHINGTON
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NEW PATENTS

ing apparatus has two stations where the

fuse is rotated at different speeds, one cor-
responding to the armed and the other to
the unarmed position. Two photocells and
a lamp are so arranged that passage and no
’ passage of light at the respective desired

station operate relays so as to maintain
continued working of the apparatus, while

passage of light at the station where it
should not pass or non-passage at the sta-
tion where it should pass stops the ap-

. paratus, indicating that the fuse does not
respond to the centrifugal forces in the de-
sired way.

L. Meiater, (F) October 15, 1942, ()
August 8, 1944, No. 2,355,092,

Multiplier-Tube Amplifier

Two electron-multiplier tubes are com-
bined in a circuit to result in high ampli-
fication and low distortion. Negative feed-
back is provided by lead 51. Batteries 16
apply such large negative potentials to
the grids 8 that class B or class C operation
is secured.

In the case of a modulated high freqency
input wave, the cathode networks 17, 18
are preferably adjusted to vary the control
grid bias at the signal frequency. Rectifica-
tion in the plate circuit of the starter sec-

3

18 ”

STILL LEADING THE FIELD | ..

3 )

Our Blue Ribbon Resistors were unique in their entirely
new design and their advanced engineering when we intro-
duced them in 1939.

They still lead the field as the most efficient : —their compact-
ness, their toughness, and their remarkable performance
offer you more than just higher wattage ratings for unit
space required.

—And in our other types of resistors and rheostats we also
tion causes a detected current of the signal

Oﬂ'er you lmportant eXCIus“’e advantages- frequency to flow through resistor 17, thus
producing a varying grid bias which per-
mits only the positive tips of the high fre-

‘ quency wave to be transmitted. At the

HARDWICK, HINDLE, INC. BBin edniive fantiah Natiihe Mg

frequency.
RHEOSTATS and RESISTORS J. W. McRae, Bell Telephone Laboratories,
DIVISION OF I(\II:) ;)’ct;:é;sll(f, 1941, (I) August 22, 1944,
THE NATIONAL LOCK WASHER CO.
ESTABLISHED 1886 Transducer-Feedback Circuit
Feedback is introduced to minimize the
Newark 5, N. Jg, U- Sc A- frequency dependence of the galvanometer

mirror displacement in a sound recording
system. The voltage across galvanometer
winding 22 is the sum of the voltage in-
duced by the mutual coupling with modu-
lation coil 10 and the voltage induced by
the motion of the armature 15 modulating
the flux through the winding 22. Only the
voltage component due to the motion of
the armature 15 should be fed back, out of
phase with the original voltage, to minimize
distortion.

According to the invention, & second gal-
vanometer B, identical with the modulating
galvanometer A but whose armature 16 is
held stationary, is inserted. The voltage
generated by the mutual coupling between
the two coils 10 and 22 is balanced out by
another equal mutual inductance voltage
generated in pickup coil 28 by the current

(Continued on page 130)
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STEEL EQUIPMENT COMPANY

/’COI.E

Experience and "know-how” are why so many of America’s lead-
ing manufacturers depend upon “Cole Steel Equipment’ for

| act b s

We welcome tough assignments . . . instrument housings . . .

water-test boxes . . . chassis; some made to extreme precision,
others to gauge limits. Send us your blueprints!

send for our Brochure
“‘The Plant Behind Your Plant” f

349 Broadway, New York 13, N. Y.
Factory: Brooklyn, N. Y.

COLE STEEL

OFFICE EQUIPMENT

will again be avadilable
after the war
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OUR electronic problems may

find an answer in Corning’s
process for permanently bonding
metal to glass.

Which of the following qualities
will help you?

1. Hermetic bond between glass and
metal —assures positive and per-
manent seal against oil, water,

and gas.

2. Precision metallizing —allows ac-
curate control of capacitance, in-
ductance, or resistance.

3, Permanent mechanical and elec-
trical qualities—maintain accurate
tolerances indefinitely.

4. Superior electrical properties of glass

low power factor, high dielec-
tric strength, extremely high re-
sistance, wide range of dielectric
constants.

5. Thermal endurance of a high order.
Metallized glass easily meets Army
and Navy specifications for therm-
al shock.

Write us about your problems. We'd
be interested in seeing if glass can
belp you. Address Electronic Sales
Dept. 1-1, Corning Glass Works,
Corning, N. Y.

CUHNING

means
Research in Glass )

“PYREX” and “CORNING” are registered trade-marks of Corning Glass Works
ELECTRONIC INDUSTRIES o January, 1945




Machine designed by Remler to perform
multiple operatians: awtomatic slotting; in-
dexing; drilling; mifling and reaming.

REMLER ENGINEERS design and build robots with
“brains” to improve production techniques. Ingenious jigs and
dies, and in many instances entire machines are constructed |
i PLUGS &

to the precision accuracy of Remler products; release man- ‘ CONNECTORS
power for other tasks; reduce costs and speed up deliveries. - Signal Corps - Navy Specifications
e For complete sound transmitting systems; radio; plugs and \ Types:

to combine iniricate operations. These innovations contribute

connectors and other electronic components in metal and ) ;2

plastic, consult . . . 55 TH | 7 11361
56 64 104

58 65 108 No.

REMLER COMPANY, LTD. « 2101 Bryant St. ~ San Francisco, 10, Calit. | 57 67 199 | 2129381

PLP | PLS

56 65 56 64

: 59 67 59 65
REMLER oS ’
. 61 76 61 76

62 77 62 4 77

SINCE 1918 63 104 63 104

64 64

ﬁnnoancin_y.g Communication fgui/ﬂmem‘

OTH,ER DESIGNS TO ORDER
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NEW PATENTS
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through coil 11 which voltage contains no
component due to armature movements.

By adjustment of potentiometers 25 and
29 to balance the amplitudes of the mu-
tually induced voltages, and by adjustment
of resistors 26 and 30 to balance the phase
of these voltages, a resulting voltage due
solely to the exact motion of armature 18
is impressed on the. equalizer, the amplitude
of which is-controllable by variable resistor
34. Equalizer 35 converts the constant-
velocity characteristic of the feedback gal-
vanometer into a constant-displacement
characteristic, i.e,, the displacement and
not the velocity of the galvanometer mirror
is proportional to the input voltage ampli-
tude and is independent of frequency.

F. G. Albin, RCA, (F) May 26, 1943,
(I) September 5, 1944, No. 2,357,623.

Direction Finder

| The response of the automatic radio
direction finder is improved for small cor-
rection voltages without impairing its oper-
ation at large correction voltages. For this
purpose a transformer of special character-
istics supplies the controlling voltages for
the grids of the gas discharge tubes which
operate the motor driving the loop antenna.
This transformer introduces a phase shift

for high controlling voltages so that the
b phase relation between plate and grid volt-
ages at the tubes depends on the magnitude

Though many of our jobs are “exclusive,” Green engineers are of the controlling voltage. It is thereby
to talk d 9 vork with. B . ifi possible to fire the respective tube early
easy to taik to, and even easier to work with. Because rectifier in the cycle for small control voltages.
g Q 5 = g o while avoiding the firing of both tubes si-
engineering is our busTness, we can tackle any as.51.gnment multinedbity bt ighin Bl dee Ml tuih/
—even the so-called insurmountable ones—requiring DC ‘ G. V. Eltgroth, Bendix Aviation Corp.,
. 1 , (F) April 27, 1942, (I) August 29, 1944,
power, and come up with the solution. We have no produc- No. 2,366,922,
tion line as such . . . each customer’s needs are individually |
thought out, designed and built. Cathode-Ray Tube Circuit

It is intended to obtain a distortionless

Whatever the voltage and current required, one of our amplification of varying voltages which

- s : H should not be influenced by the amplifica-
widely used Green Rectifiers cun-be easily adjusted to your fibn proken: [ theNeuhat oay Thal ocdBir
industrial or laboratory applications. Each Green Rectifier measurements,
Y IR . s The electron beam 25 of a cathode-ray
is a complete unit in itself, including all control and super- tube 20 is deflected by the voltages ap-
- . h . o . plied to plates 48, 44 to vary the relative
visory eqlupment' EQCh 18 mOblle' Compud cmd eﬂ]aent' number of electrons intercepted by the two
Write for our descriptive booklet. secondary-electron-emission faces 52a and

52b of the primary anode 52 go that the
secondary anodes 5§38, 64 will receive. &
VZJ ' = c 3 = 1” different amount of electrons, generating a

Rectifier Engn\eenng is our Business potential difference across resistors 55, 56.
Deflecting plates 36, 37, energized by the
output voltage across resistors 55, 56, act

If you’re knitting your brow about DC power, present or post- {

q . . upon the electron stream in opposition to
war, put your problem in the lap of a friendly Green engineer. l et i NI o e L
g e the two pairs of deflecting plates is estab-

7 BLOOD WITH A WOUNDED SOLDIER—THE NEED 1S URGENT lished.
:? SIERE YOIk A substantially linear relationship exists

"W. GREEN ELECTRIC COMPANY, INC.

SELECTRO PULATERS AND ALL TYPES OF RECTIFIER FO UIPMENT

]

= =g
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GREEN EXCHANGE BUILDING 130 CEDAR STREET NEW YORK &, M.Y.
arcTiFier ((3) EMGINEERS
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ORTH AMERICAN PHILIPS is one of the

few producers of electronic tubes success-
fully manufacturing the type 833-A transmit-
ting triode tube in quantity. The assembly alone
calls for unusual skill and resourcefulness on
the part of our engineers and craftsmen, and
specially designed equipment.

Due to the unique design of the 833-A, the
plate is supported from its own terminal post at
the top of the glass envelope and the remaining
elements from the base or stem. The tube must
therefore be assembled in two sections and accu-
rately joined on a glass lathe. Bonding of the
metal grid and plate terminal posts to the glass
flares is done by r-f induction heating, which is
confined to thesealing points only. This operation,
illustrated, is completed in a matter of seconds.

The ability to produce such difficult tube
types is the result of experience gained by an
organization with a background of over half a
century of research and development in the
electrical field. That is one of the reasons why

manufacturers look to North American Philips
as a reliable source of electronic tubes for their
postwar requirements.

Although all the NoRrELCO tubes we produce
now go to the armed forces, we invite inquiries
from prospective users. A list of the tube tvpes
we are especially equipped to produce will be
sent on request.

Write today for interesting booklet. deserib-
ing the background of North American
Philips in the science of electronies.

Diamond Dies. o

S EF :
The metal plate and

grid terminal posts of an

833-A being bonded to
the glass envelope by
means of radio-fre-
quency heating in a2

nitrogen atmosphere.

“ NORELCO PRODUCTS: Quartz Oscillator Plates; Amplifier, Transmitting, Rectifier and Cathod:
Ray Tubes; Searchray (Industrial X-ray) Apparatus; X-ray Diffraction Apparatus; Medical X-ra
Equipment, Tubes and Accessories; Tungsten and Molybdenum products; Fine Wire
When in New York, be sure to visit our Industrial Electronics Showroom

04"8/00 Flecrome Products by NORTH AMERICAN PHILIPS COMPANY, INC

Reg. U. S. Pat. Oft.
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Dept. D-1, 100 East 42nd Street, New York 17, N. Y.
Factories in Dobbs Ferry, N.Y.; Mount Vernon, N, Y. (Metalix Div.); Lewiston, Me. (Eimet Div.)
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. lUG betwe'en the input voll.:age and tl}e voltagf
roke o TURRET TER MINAL iR e B

I.l K E THIS ss o secondary anodes 53 and 54 i3 obtained by
| a relatively small unbalance between the
deflecting forces of the two sets of deflect-

| ing plates 36, 37 and 63, 54 respectively.
d Photoelectric cells and a fluorescent screen
. oar may be used instead of the secondary elec-
Swage Ii’ i’O fhe B | tron effect, or, alternatively, a Whitestone
I-I K E TH l S oo bridge, two resistances of which are depen-

dent upen temperature and heated by the
impinging electron beam.

H. Ziebolz and P. Glass, Electronbeam

| Ltd., (F) December 6, 1941, (I) September

3 oe 12, 1944, No. 2,357,922.
And in a jiffy you have | ’

. | Variable Frequency
= g°°d' firm Turret Terminal \ Characteristic Amplifier

Negative feedback is provided by the un-
biased cathode resistors of tubes 14 and 15,

It’s as simple as that with these heavily silver and for tube 14 also by coil 21. Capacitor
. . 30 has a low impedance only at the higher

plated C.T.C. Turret Terminal Lugs. Quick audio {requencies. Consequently, if tap 28
a . A . is at the lower end of resistor 28, there
soldering, too. Sufficient metal is used to give | will be little negative feedback at the high

frequencies and they will be comparatively

them strength but there’s no surplus metal to strong. With the tap 28 at the grid end

draw heat and increase soldering time.

C. T. C. Turret Terminal Lugs are stocked to
meet a wide range of board thicknesses. Order

r\nnnnn

i g
T
A
of resistor 23, the response at higher fre-
quencies is decreased with respect to the
response at lower frequencies, because ca-
CAMBRIDGE 7Wam¢ CORPORATION |  pacitor 30, resistor 19 and coil 21 are in
series across the grid resistor 23 so that the
impedance of the grid circuit decreases with
441 CONCORD AVENUE CAMBRIDGE 38, MASSACHUSETTS | increasing frequency.

them from =

| K. B. Austin, General Electric Co., (F)
| July 1, 1841, (I) July 4, 1944, No. 2,852,-
e B pa— 931,

Though we're all absorbed in Cathode Ray Tube

¢ vital war work let's glve some | Heavy ions, for instance barium jons,
® thought to the future Do a smart damage the fluorescent screen of a cathode
g impinging against it. These

— ray tube by
thlng C P get thtorgugh:}z ions are deflected by electrostatic fields, but
acqualn € w1 I are hardly influenced by electromagnetic
Insuline’s vast line fields because the force acting on a par-
of Radio-Electronic | :i.cle lir; a:xh elec;omafgr:;tic lfie:g ishpropo:-
ional to the ratio o e electric charge to
PIOd,uCts and the the mass of the particle—whieh, in the case
Insuhne Manufac- | of heavy particles, is negligibly small—
turing Facilities . . . while in an electrostatic field the deflecting
force is proportional to the charge and in-
These 2 bOOkS te]I dependent of the mass of the particle.
the story. Write for To prevent the deleterious effect of the

impinging ions on the screen, an electro-
| static field is applied to the tube which
deflects ions and electron beam to the in-
| active edge of the screen when there is no
| deflecting potential on the associated elce-
tromagnetic system. The useful deflection
of the cathode ray beam away from this
marginal rest position is effected by an
’ electromagnetic field so that the path of
|
|

them now.

the ions is hardly influenced and they do
not impinge against the active surface but
against the margin of the screen.

M. Messner, Alien Property Custodian,
(F) February 4, 1989, (I) August 22, 1944,
No. 2,856,418,

OUART Rt ay Synchronizing Multi-Channel
&N kS 0 . 7y ~ Receivers

NN "\&WONI( 2oy P What are your requirements ? Send S, 273

NV

| A phase correction circuit for synchroniz-
ing the distributor in telegraph receivers is
described. The phase corrector is designed
to operate effectively despite variations in
the time ratio between marking and spacing
signal elements. Front and/or back edges
of the marking signals may, alternatively,

be used as reference points in the deriva-

'URPORAHON OF AMERICA - . |  tien of the phase correcting pulses: De-
INSULINE BUILDING - LONG ISLAND CITY. N.Y. e e oristieal otk Tap.
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data for immediate assistance.
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THESE 6O TO MOLDED
PLASTICS DIVISION

AND THOSE ARE
FOR SMALL

YES, you can obtain both
molded plastic parts and
small motor drives or
assemblies from General
Industries. Under one
roof and one general
management we have long
supplied them to leading
manufacturers in a wide
range of industries.

’3

V]

INQUIRE ABOUT 3077‘/

ﬁ Few things “stump” our molded plastics

division. Whether it’s a big job or a little one, we have.
the facilities and the “know-how” to turn it out in any
quantity. Our engineers and mold makers have a habit
of reading between your blueprint lines, to dig out some
way to do the job better, more economically or faster.
Our operators are skilled from many years of experience
in compression, transfer or injection molding, to deliver
work 1009, to specifications and on time.
.J 22~ You'll find that same thorough competence in THE

our small motors division. For many years our Smooth

Power drives have been standard for leading makers of ENERA L
phonograph and radio equipment, automotive devices

and other low-torque requirements. Many buyers NDUSTRIES
obtain exactly what they need in our standard line, but \ COMPANY

if made-to-order units are called for, our engineers and

plant can deliver them.

So, for molded plastic parts or low-torque B ATSRNCA ‘R
motors or drives, ask General Industries. \( .
Ourmilitary commitments have priorities
at present, but a general discussion now :
can pave the way for later details. We’ll
+ appreciate it if you’ll address the division
involved . . . molded plastics or motors.

AR
U4
\
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Only “AIR WOUND” Coils
Give You All These
Advantages

LESS WEIGHT...No conventional wind-
ing form required—less critical material
used in manufacture.

LOW DIELECTRIC LOSS -. . . Design incorporates an
absolute minimum of extraneous material in wind-
ing field.

ADAPTABLE TO ANY MOUNTING . . . Ideal for plug-in
or other services where mounting problems are involved.

LESS SUBJECT TO DAMAGE . . . Nothing much to break. Can
easily be repaired without tools, even if bent completely out
of shape. Bumper rings or other protective features available
for extreme services.

GREATER DESIGN ADAPTABILITY . .. Can be equipped with
fixed or variable internal or external coupling links, special
indented turns for easy tapping, and many other special features

" MORE ACCURATE. . . Can be wound to more uniform pitc
Easier to tap at the exact desired point. N.
coil form to cause dielectric loss.

WIDE RANGE . . . Sizes and types for any
& application. 10 watts to 10 KW.

Samples to your specifications. Write for details.

'BARKER & WILLIAMSON

Dept. EL- 15, 235 Fairfield Ave., Upper Darby, Pa.
L Air Inductors, Variable Condansers, Electronic Equipment Assembhes

Exclusive Expor'Repre:enfahvex lmde'eves,lnc 10 Rockefeller Plaza, New York,N.Y., U S A
134 »
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idly when such departures are excessive,
and less rapidly when such departures are
slight.

C, W. Latimer, RCA, (F) May 29, 1943,
(I) September 5, 1944, No. 2,357,671.

Limiter Network

By a proper choice of grid leak resistor
14 (40,000 to 50,000 ohms) the audio sig-
nal amplitude is limited to a certain level
and damage to any succeeding apparatus by
excessively high output amplitudes is pre-
vented. The circuit is particularly useful
where it is desired to read weak telegraph
signals in the presence of crashes or static.
The curves illustrate the effect of various

=
suoooncmmwn 606
. 6RID FESISTOR

‘mo GRID RESISTOR

30

/ L gs00n 6500n 110008 1,000s 'y
S MEOOHY GRID RESHSTOR P the .|E_—’(
—_—

~
1

°

Qursut POTENTIAL

3 ]
INPUT POTENTIAL

values for the grid leak resistor 14, It will
be seen that the steepness of the initial
rise increases with increasing resistance, but
that too high a value of resistance produces
a pronounced hump in the characteristic.

M. Katzin, RCA, (F) March 11, 1941,
(I) September 5, 1944, No. 2,357,405, ‘

Multivibrator

Resistor 19 (or 19°) and variable resistor
18 (or 18°’) are inserted to control the fre-
quency of the multivibrator over a com-
paratively wide frequency range without a
change in output amplitude and without

é g I
I = 300V
? o =

1500 Q)

] /8P F3Meg /9
10,0000 !

__l

changing the symmetry of the generated
oscillation.

In an experimental circuit, a variation In
frequency of 120:1 was readily obtained
without greatly influencing the amplitude of
the oscillations. When the control resistor
18 (18°) is rotated towards ite minimum
resistance value, the frequency of the multi-
vibrator will increase.

A. A. Macdonald and J. L. Johmnson,
Westinghouse Electric & Manufacturing Co.,
(F) July 11, 1942, (I) August 15, 1944,
No. 2,356,071.

Tetrode Push-Pull Amplifier

Two tetrodes or beam power tubes are
connected in a zero bias push-pull amplifier
circuit, the conventional screen grids, 15,
serving as control grids. A very low plate
current will be drawn with plate voltages
up to approximately twice that in a usual

ELECTRONIC INDUSTRIES @ January, 1945
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DANIEL
KONDAKIJIAN

ECTRONIC TUBE

[

DANIEL KONDAKIJIAN components
offer exceptional functional advan-
tages born of over twenty years’ ex-
perience in this highly specialized
field.

A Micro accuracy, consistent high qual-
ity, fine finish and rugged durability
are inherent mechanical features em-

", bodied in their design. Economies,
efficiencies and ingenious productiom
methods are intangible but ever pres-
ent features in their manufacture.

DANIEL KONDAKJIAN facilitiez in-
clude those for economical precision
production of metal stampings and
serew machine parts:to any spacifica-
tion; in any quantity. DKE SPOT-
WELDERS embodying imprevements
derived of 20 years exper ence are
also available for delivery new.

THE ENGINEERING CO.

27 WRIGHT 'STREET, NEWARK, 5 NEW JERSEY

(s

oo g

L

GROVES

Resistors & =
successfully"\-{ F o
meet today's _.,,'.r

rigid requirements ‘ i
because of exacting™ ,*‘Ib.
manufacture backed b)i'ﬁ :
thorough “engineering. Ourﬂ
staff of resistor specialists are "
ready to confer with you re-
garding your needs. Catalog on
request.

GROVES

CORPORATION

MISSOURI

CAPE GIRARDEAU
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NEW PATENTS

circuit. Operation is similar to that of a
zero bias class B triode except that the
relatively greater spacing ‘between the grids
15 and the cathodes 12 results in much
lower input capacitance so that it is pos-
sible to have much greater impedance in the
control grid circuit. The polarity of the
grids reverses during each alternation of
the input signal and failures due to im-

proper grid alignment and emission result-
ing from high operating temperatures, are
eliminated.

The circuit has been found to operate
‘with very little power input and with grid
impedances as high as 40,000 ohms. Tube
life is increased. Distortion is substantially
less than either with zero bias class B oper-
ation or with beam operation.

W. H. Cook, Guided Radio Corp., (F) Juiy
15, 1948, (I) September 12, 1944, No.
2,358,148.

Engineers to Hear
IRAC Expert

The growing importance of the
Interdepartment Radio Advisory
Committee, little - known govern-
ment agency, which has the re-
sponsibility for determining the
Federal Government's radio fre-
quency needs and recommending
wavelength assignments to the
President for his approval, will be
the subject of an address at the 1945
Winter Technical Meeting of the
Institute of Radio Engineers by
Captain E. M. Webster, IRAC Vice-
Chairman and Chief of the U. S.
Coast Guard Communications. Cap-
tain Webster’s address is to be given
at the Technical Session B in the
afternoon of Jan. 26.

IRAC has been in existence since
1922 — and Captain Webster and

Captain Edward M. Webster, USCG, who will
address IRE Winter Technical Meeting

ELECTRONIC INDUSTRIES ® January, 1945



Electronic engineers have been working

hard against time ever since Pearl Harbor.
As far as they are concerned it’s always
“five minutes to twelve”—for they must
not only keep up with, but must anticipate
the vast requirements of modern warfare.

And they are coming through — with the

Lizfen to
“MEET YOUR NAVY" @&
Every Saturday Night
ENTIRE BOLE NETWORK
Ceast--0-Coast
181 3ta-ions

ELECTRONIC INDUSTRIES ‘@ January, 1945

most of the best electronic equipment for
the Allies —on time!
Raytheeon-designed equipment and
Raytheon-made tubes are serving on all
battlefronts — with that “Plus-Extra® per-
formance quality that has always been
associated with the name Raytheon.

NI
SR S8
= = M

All Four Divisions Have Been Awarded
Army-Navy “‘E'’ with Three Stars

FOR THE NEW ERA OF ELECTRONICS




A NEW WORLD for TOMORROW

We are husy, as you are, with present
activities in the fields of electronic, elec-
tromotive and electromechanical applications
for industry and, of course, for the War Effort.

Electro-Mechanical Controls
Remote Controls
Electro-Mechanical Operating Mechanisms

Fractional-Horsepower Motors
for Special Applications

Engineering Development. Design and
Production Facilities Are Available
on the Above Equipment

Your inquiries will receive our prompt attention

ELECTROCON CORPORATION

219 West Sunrise Highway, Freeport, New York
138
www americanradiohistorv com

Dr. J. H. Dellinger, Bureau of
Standards Radio Chief, have served
on it virtually as charter members
ever since six months after its es-
tablishment. At present—as it has
been during the war—IRAC is the
key to Spectrum Allocations and its
membership, composed of the Army,
Navy, State, FCC, CAA and other
governmental agencles interested in
communications, has been holding
frequent meetings on the FCC al-
locations blueprint. In fact, IRAC,
because of the government’s present
and anticipated radio requirements
has become virtually a governmen-
tal career with its members being
highly specialized in allocations en-
gineering. Besides being an inde-
pendent government agency, IRAC
also is an advisory committee to the
Board of War Communications.
Captain Webster has been Chief
of Coast Guard Communications
ever since Pearl Harbor when he
was called back into active service.
He had established the original
Coast Guard communications set-
up in headquarters after World
War I, having been commissioned
in the Coast Guard in 1912 as an
Ensign. He retired from active duty
in November, 1934, to join the Fed-
eral Communications Commission
as Assistant Chief Engineer. He has
served as a technical adviser and
delegate of the United States at a
number of international radio and
telecommunications conferences
and also in 1933 was appointed by
President Roosevelt as a member
of the Secretary of Commerce’s in-
terdepartmental committee which
prepared the basis for the present
Communications Act.

POSTWAR TELE

(Continued from page 120)

order of carrier frequency as
prewar. With regard to the as-
signment of any new frequen-
cies required, a conservative
policy is advocated having re-
gard to the possibility of echo
trouble at higher carrier fre-
quencies.

(¢) That the radio bandwidth for
vision transmission be of the
same order as prewar, viz,
4 mecs. approximately.

Serious consideration should be
given to better utilization of the
above - mentioned bandwidth by
making use of vestigial side-band
transmission and also to increasing
the number of lines to that which
is optimum for the increased modu-
lation bandwidth. Tentative figures
proposed are: 525 lines (gross, in-
terlaced); 3.256 mes. maximum
modulation frequency. All other
standards relative to the vision
transmission should be maintained
at prewar values.

The television sound transmission
should be regarded as part of a
nation ~- wide uhf high quality
sound service and should, therefore,

ELECTRONIC INDUSTRIES @ Januvary, 1945



HASTEN VICTORY!
Buy More War _Bqnds

‘ V1brators
® Vibrator-Operated and
® Rectifier Power Supplies

ATR LOOKING AHEADI r

e aim of

AMERICAN TELEVISION & RADIO CO.

Manufacturers of Quality Products Since 1931
ST. PAUL, MINNESOTA, U. S. A.
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Old bulky cartridge
type fuses.
Newlittelfuses3AG
and 3 A B. Saving
114 cu. in., in this
example.

3 A G Glass-enclosed Littel-
Suse, 1Yy long, Vo' dia. Slo-
Ble construction,

3 A B Fibre-enclosed Littel-
Suse 1" long, Yo' dia.

N o

Gizss-enclased 8 A G Littelfuse
1" long, Yo" dia.

m

Better 7@ Effcccency

with

Glass-enclosed 3 A G to and including 6 amps.,
250 V. Use with electric appliances, heavy duty
power supplies, amplifiers, radios, motors, etc.
(Slo-Blo type also made for 1/100 amp., for
electric fences etc., and 1/32 amp., for control
circuits, small coils, etc.).

3 A B fibre-enclosed fuses for services 8 to 20
amps., 250 volts. Greater precision, space-saving
and convenience in still heavier duties. Strong fibre
tubes, nickel plated caps and other new features.

8 A G INSTRUMENT LITTELFUSES
From 1/200 to 15 amps., 250 volts AC or DC. For
voltmeters, milliammeters, gal- %%
vanometers, thermocouples —
practically the entire range of S

. ! . Al
delicate electrical instruments. "}

S LITTELFUSE

=)

FUSE
PROTECTION
s

LITTELFUSE INCORPORATED

4757 Ravenswood Ave., Chicago 40, III.

200 Ong St., El Monte, Calif.

™ T "N
cTROWTIC
2O MFER-

DUMONT

CAPACITORS

FOR DEPENDABLE RADIO REPAIRS

34 HUBERT ST.

140

SOLD ONLY THROUGH

EXCLUSIVE JOBBER
TERRITORIES.

DUMONT ELECTRIC CO.

NEW YORK, N. Y.
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be of whatever character (viz.,
Frequency, Amplitude or Pulse
Modulation) is selected for that
sound service. But that, in the case
of London, in addition to any new
sound channel, the London Service
should radiate on a duplicate sound
channel the original amplitude-
modulation transmission.

The above recommendations, re-
ferring specifically to domestic use,
will provide picture entertainment
of a high order and yet allow modi-
fication of existing television re-
ceivers with a minimum of dif-
ficulty.

The recommendations are based
on the consideration that the fu-
ture of (domestic) television is
dominated more by economic than
by technical factors. The more
ambitious schemes which have re-
cently been propounded are likely
to be at a distinct cost disadvantage
to the public in comparison with
the above more moderate proposals
and should, therefore, be considered
as separate rather than replace-
ment services. The more advanced
developments in the fields of
Stereoscopy and Color will also re-
quire provision of an alternative
service to cinemas.

It is suggested that the immedi-
ate postwar television standard will,
in fact, be permanent; it is, there-
fore, desirable that these standards
should not be “frozen” at a level
which is below the technical and
economic limits of the present time.

If television is to recommence on
a sound basis, it must be given  a
semblance of stability. The market-
ing of sets giving poor reception,
having low reliability or lacking
good service arrangements, will
harm not only the manufacturer
but the whole industry. In the
early postwar days, every individual
set will be a center of interest, and
an advertisement for television in
general.

In view of the problems involved,
it undoubtedly will pay the indus-
try to adopt cooperative research
methods. If this were done, agree-
ment could, for example, be reached
upon the main types of circuits to
be used, thus giving the public the
best of cooperative effort. More-
over, by avoiding fancy and unre-
liable circuits the task of service
mechanics would be made much
easier.

Experts Discuss
Television Problems

The December 7 meeting of the
Philadelphia section of the IRE was
a session on television arranged as
a symposium devoted to some of
the technical problems which will
have to receive engineering atten-
tion. Following the papers, the
meeting was thrown open to ques-
tions from those attending. The

ELECTRONIC INDUSTRIES e January, 1945



tracing perfect profiles...in steel

Finishing large nonsymmetrical sur-
faces—such as ship propellers—has
long been an expensive and time-con:
suming job. Many days of skilled hand
labor were required in chipping, grind-
ing and polishing the rough casting.

But a war-born electronic develop-
ment now permits the entire operation

to be done by machine—with far great-
er accuracy than ever before possible
with the most highly skilled hand labor.

An electrically controlled Tracer

“BRAINS’ OF THE ELECTRONIC CONTROL

Shown above is the Tracer Mechanism
which translates the shape of the model . -
X ) P ] Mechanism follows the contour of an
into a signal pattern. This pattern,
I accurate small-scale model—made of
through the use of electronic tubes,
controls the position of the cutters as
they move over the fullsize casting—
reproducing exactly the shape of the

scale model.

TUNE IN JOHN CHARLES THOMAS
SUNDAY, 2:30 EWT, NBC

ELECTRONIC

AND

EQUIPMENT FOR INDUSTRY
ELECTRONIC INDUSTRIES @ January, 1945
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TUBES < RADIO

metal, plastic or wood. The electronic
position regulator (left) then guides
the huge cutting machine over the full
size casting. Duplicates of the desirec
shape may be produced indefinitely
from a single setup.

Now applied almost exclusively in
production of ship propellers, this ma
chine tool tracer control holds broac

_possibilities for speeding peacetime

production, cutting costs, conserving
skilled man power. It’s another. exam
ple of the new developments in elec
tronics you’ll want to know more about
For further information, call you
nearest Westinghouse office, or write
Westinghouse Electric & Manufacturing
Co., P.O. Box 868, Pitisburgh 30, Pa

J-9106

HEAR TED MALONE
MON. TUES WED. EVENINGS, BLUE NETWORK

AND TELEVIS|ON

14



INSULATORS

are a “main factor” of the high power

electronic tube. Quartz is the best electri-
cal insulator known to science. Many other
qualities make it ideal for the job. . . . Not
subject to thermal shock. Non hygroscopic.
High surface resistance. Shaped to specifi-
cation.

ULTRA VIOLET LAMPS (quartz mercury arcs)

HYDROGEN ARCS IN QUARTZ
FUSED QUARTZ ROD,

TUBING, PLATES and SPECIAL SHAPES

HANOVIA

CHEMICAL & MANUFACTURING CO.
Dept. EI-12 NEWARK 5, N. J.

www americanradiohistorv com

speakers were: Allen B. DuMont
(Pres., Allen B. DuMont Labora-
tories), on the subject of Television
Transmission Problems; Raymond
F. Guy (Radio Facilities Engineer,
NBC), on Television Networking,
and David B. Smith (Director of
Research, Philco), on Television
Receiver Requirements.

Mr. DuMont stressed the problem
of multiple path reflection condi-
tions which are so prevalent in
metropolitan areas, and in some
more remote places where the sig-
nal level is low, due to the absence
of direct path transmission. It was.
suggested that satisfactory han-
dling of this problem needs the
highest order of installation skill
with perseverence on the part of
the installer in the matter of cor-
rect antenna placement when in-
stallations are attempted in certain
areas.

Future relay station

Mr. Guy presented many inter-
esting comparisons between the
basic methods of transmitting tele-
vision program material over net-
works. The coaxial line method at
present seems to have the edge on
the relay system as to the speed
with which it can be made avail-
able for this service. On the other
hand (granting the possible im-
provement of certain components),
relaying should be somewhat less
expensive per mile over the route.
It is possible that a relay station
might in the future turn out to be
a point-to-point.amplifier circuit in
which the received signal is picked
up, amplified and shot along to the
next point, using parabolic reflec-
tors possibly 15 ft. in diameter and
raised 150 ft. off the ground. Such
amplifiers would need a 60 db gain
and 20 watts output, installed about
30 miles apart. They would cost a
total of around $91,000 each or 57
cents for each foot of network link-
age. Rather spectacular power
gains were evident with the use of
well-focused reflector systems,
using wavelengths of a few centi-
meters.

Mr. Smith outlined a few of the
problems that will confront the de-
signer of the postwar receiver,
adapted to recelve the multiplicity
of programs that will ultimately be
available in many areas. An inter-
esting point brought out was the
possibility that the television chan-
nels ultimately be shared by numer-
ous point-to-point communication
systems of low power, as one means
of providing for the many new
classes of services needing chan-
nels. If these services use carriers
that are located in certain parts of
each 6 mec television channel some-
what removed from either the video
or sound carriers such facilities need
not cause television interference
(and vice versa) if the receiver de-
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LARGEST SHEET

OF MICA CERAMIC INSUI.ATION

ever made |
19V4"x 294"

THIS n2w size plate of MYKROY glass-bonded mica

ceramic insulation is more than 2 tim3s LONGER
than the maximum size available heretofo-e -affording
Production and Design Engineers many important new
application advantages:

'|. Because of increased size MYKROY cen now be - ] o All febrica ows of gla s-bonded mice

used for: Switchboard panels—Large inductance i ’"°"°:°” 5Ih°"" ’°l"°“§Y °°25'de' L

4 vse of the:e larje~ plates Bo reduce cest-

bers—Insulated. table tops—Llarge meter panels— L1y po Tt A A g st

Transformer covers— Switch connecting rods—Bases orders. Ready for Immediate Delivery. Mos-
for Radio Frequency or Electrical Equipment assem- thicknesses carsied ir s ack.

-blies and structural members in R. F. equipment where

WRITE FOR MYKROY

low-loss Tnsulation is indispensible.

SHEET BULLETIN #102

lower cost per square inch of MYKROY in the

’ . . Bul etn #1002 let
19%" x 29%" sheet makes possible a saving of ] pfip s Rl Dulferin K 108 NdiCorrigieta

englneer's dala book which cambines procti-

32%% ir usable material, considerably reducing the B 0 o) BB th e 1 P il B e 18 /6 a8
cast per fabricated unit. . story behird the develcpment of the 19Va*' x

I y 29%4" sheet. It is reslete’ with working deta
3. Better cutting eﬁiciency in the new plcfe lowers . and compcrisor chars on the various sizes of

unit cost still further and permits errploying the MYKROY sheets. Wrte for you copy NOW!
suoerior insulating properties of MYKROY in a broader
range. of electronic applications,

MYKROY IS SUPPLIED IN SHEETS AND RODS .. . MACHINED OR MOLDED TO SPECIFICATIONS

MADE EXCLUSIVELY BY [ NICS 70 CLIFTON BOULEVARD * CLIFTON, NEW JERS:Y
INC: Chicago 47 : 1917 NO. SPRINGFIELD AVENUE . . TEL. Albany 4310

Export Office: 89 Brood Streei, New Yort 4, N. Y.
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BUSY HANDS Thze tan be ne letdown in aay one of the
critical opeval en: wecuired iv: tae product:on of Seaagamo MITA
CAPACITCORS Tha s why every ScnZerio Gperator ir. zach dzpers-
ment is fulyy fraimed m hav pacticular 14ty ntil she secomes the--
ouzhly capcbie in &~ig ker tek. These operators know the imprce-
tance of accuzecy avd ma:mbsn fatafully the Sangam> standecrd ef
excellence.

'SANGAMO ELECTRIC

1898 . . . MICA CAPACITORS - - «

e
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COMPANY :iiivors

CAPACITORS

Because of the precise and accurate operations
involved in the manufacture of mica capacitors, too
much emphasis can not be placed upon the impor-
tance of modern equipment and adequate working
facilities. The facilities used by Sangamo for gaug-
ing mica are shawn in the attached picture. Other
departments, utilizing equally accurate, modern,
and efficient methods, for MICA: SPLITTING, MICA
PUNCHING, INSPECTION, and STACKING, are all
vital factors in maintaining Sangamo excellence.

The preparation of mica to be used as the dielectric in a
mica capacitor requires many steps. Splitting the lamina-
tions from the mica block is the first step, but it is only
the beginning in a long and carefully controlled series
of operations in the final preparation ot the mica. As the
electrical capacitance of a mica capacitor depends upon
the dielectric constant of the mica, its thickness, and the
active area of the electrodes used in the unit, these factors
must be accurately controlled. In some cases several
thousand or more individual mica films are used in the
construction of a capacitor and the dielectric failure of
any one of these pieces would result in the destruction of
the entire unit. Consequently, it is readily apparent that
exireme care in selecting and gauging of the individual
mica laminations is of extreme importance. The dielec-
tric constant of mica is determined by precise electrical
measurements, but usually this constant is fairly uniform
for any group or batch of mica of equal quality when
obtained from a single source or mine.

While proficient splitting operators can split mica so
that approximately 80%, or more of their production
will come within limits of one-half thousandth of an
inch in thickness, this ts not sufficiently accurate to ac-
complish the results desired in obtaining uniformity of
characteristic,, Consequently, it is necessary to gauge each
mica lamination on special beam gauges, as shown in the
accompanying picture. Here, trained operators select
mica to thickness limits of one-fourth of a thousandth of
an inch or less. This gauged mica is separated into groups
according to the thickness of the lamination, and each
group is then ready to be punched to the special size and
shape required for the particular capacitor in which it is
to be used.

s

+ + + WATT HOUR METERS » -
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METAL STAMPINGS

IN SMALL LOTS

if you need a limited number
of DIE CUT metal stampings,
it will pay you to try DAY-
TON ROGERS ‘metal stamping

service.

NO QUANTITY TOO SMALL
NO PART TOO INTRICATE

With twenty-three years' ex-
this specialized
service at our finger tips, we

perience in

can produce all your small lot
metal stamping requirements
with greater ACCURACY and
ECONOMY.

A quotation will convince you.

Write for illustrated
booklet No. 176-5.

DAYTON ROGERS MANUFACTURING CO.

2835 12th Ave. So. Minneapolis, Minn.

)7 N Ty = A
R RSO o TR ST A apen P

ELIMINATES NAME PLATES
ON FRONT PANELS

A proven method for placing durable characters
on metal panels, chassis, etc.

% Inlaid baked enamel characters,
protected by background finish; re-
sistant to abrasion and salt spray:
guaranteed to pass 50 hour salt
spray test.

% Front panel will match finish of
cabinets.

* Recommended and endorsed by

scores of manufacturers of elec- e
tronic, sound and communication o=
equipment. ,,‘"j:’::
PROMPT DELIVERIES—Send u j L i AR
end us your bare fabricated (PR
steeland within two weeks we will ‘%‘3“‘\\\‘

return it finished ond marked to
your complete satisfaction.

'REENMAKERS

ALSO ...
SILK SCREENING
on front panels aond
chcssis, either metal or
plastic. Sharp clear char-

64 FULTON STREET » NEW YORK 7, N.Y,octers durably printed

L

on finished or unfinished
surfaces.

Tel.: REctor 2-9867
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sign is carefully considered. In ad-
dition to the speedy and satisfac-
tory solution to the present design
problems, numerous plans are un-
der way for an extensive long-
range program of research toward
the utilization of the higher fre-
quency bands, considered for at-
taining higher fidelity, and possibly
color at a later date. It was esti-
mated that five years is none too
long a period in which results can
be expected from this latter pro-
gram.

Communications Pictures

The series of full page advertlise-
ments published in “Electronic In-
dustries” the past year by the Uni-
versal Microphone Co., Inglewood,
Calif., will be reprinted in pictorial
portfolio form with more than a
dozen pictures depicting various
stages in the advancement of com-
munications through the ages. The
pictures, by Los Angeles artist
Keith Thomas, start with the early
days of the Phoenician and Greek
runners and end with a modern
drawing from World War II.

The series has attracted wide and
favorable attention and has been
in demand by schools and colleges
for classroom study. Several army
posts have also requested permis-
sion to use them for research work,
and at least one encampment has
reproduced the Thomas creations
in mural form for study hall dec-
orations.

The series will be published in
January and distributed from In-
glewood upon request and without.
charge. They will be of suitable
size and arrangement to frame for
office, den or hobby room. Brief
descriptions accompany each illus-
tration to describe the successive
steps in the advance of communi-
cations methods.

Motorola 118 me
Demonsitration

The recent demonstration of the
use of the 118 mc frequency for
communications broadcasting at
Chicago by Motorola engineers
climaxes the result of over four
years of painstaking, exhaustive,
effort, and experiments conducted
in the Kearsage and Rocky Moun-
tains, in metropolitan and rural
areas. Despite the fact that
theorists said it couldn’t be done,
Motorola engineers, under Norman
E. Wunderlich, manager of the
Communications Division, Galvin
Mfg. Corp. successfully demon-
strated that two way FM radio-
telephone communications in the
118 mc band between roving mobile
units in Chicago’s crowded streets
and the central station was feasible.

Before a group of 85 communica-
tions engineers, with R. D. Dondan-~
ville, Chief Communications Engi-
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200°C. CONTINUOUS
OPERATION

A high-temperature ceramic (inorganic)
insulation for copper, nickel and other wire

Many engineers are already familiar with Sprague
CEROC 200, a ceramic insulating coating applied
to copper, nickel, and other types of wire. Many
have already taken advantage of its ability to with-
stand 200° C. continuous operating temperature in
their design of restricted war developments on
which details cannot yet be announced. So far
reaching are its possibilities for so many electrical
products of a later date, however, that we now
take this means of announcing it to the trade
in general.

Briefly, Sprague CEROC 200 is a flexible, ceramic
inorganic insulation for wires used in winding
motors, transformers, chokes, and similar equip-
meat, and permitting a very substantial increase in

volt-ampere ratings. It is conservatively rated for
200°C. continuous operating temperature, as com-
pared with 105° C. for conventional organic insu-
lations such as enamels, varnishes, etc. Actually, we
believe that Sprague CEROC 200 meets all Class C
insulation specifications under A.LE.E. standards.
Thermal conductivity is rapid, and space factor is

extremely good. Typical percentages of copper area

to total cross-sectional.area of finished wire are
96% for AWG #21 wire, and 95% for #24* wire
for CEROC 200, by comparison with only 69%
and 59% respectively for other insulations that
might be used for high-temperature applications.

WRITE FOR BULLETIN—Check the possibilities of CEROC 200-
against the more exacting needs of your product of Tomoz~
row! Write today for Sprague CEROC Bulletin.

SPRAGUE ELECTRIC COMPANY, North Adams, Mass.

(Formerly Sprague Specialties Co. .}

SPRACUE
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Standard ‘10 and 20
watt fixed resistors.
1-50,000 and 1-100,000
ohms.

Standard adjustable re-
sistors. 25 to 200 watts.
1-100,000 ohgns. Brack-
ets furnished. Addi-

tional sliders available.

Greenohms feature the
exclusive Clarostat
cold-setting inorganic
cement coating. Won’t
flake, peel, crack, even
under serious over-
load.

Greenohms can take
an awful beating.
Handle heavy over-
loads without flinch-
ing.

Available in widest
range of windings, ter-
minals,mountings, taps,
‘etc., on special order,
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“THE HOUSE OF RESISTORS"

% GREENOHMS—those green-colored ce-
ment-coated Clarostat power resistors—definite-
ly “stay put.” You can positively bank on their
resistance value. Proof? The fact that they are
now found in the finest assemblies—quality in-
struments, radio transmitters, electronic equip-
ment. The resistance is right to start with. And it
stays right even after years of use and abuse.

Recently we had occasion to check a batch of
Greenohms that had been lying around in a
warehouse for years—part of one of our radio
show displays. Each and every Greenohm
checked “right on the nose.”” And they make out
even better in use and under real abuse.

+ Submit Your Problem...

Tell us about your resistance or control prob-
lem. Let us provide engineering collaboration,
specifications, quotations.

CLAROSTAT MFG. CO., Inc. - 285-7 N. 6t St., Brooklyn, N.Y.

www americanradiohistorv com

Norman E. Wunderlich (Galvin) demonstrates
118 mc police communication system

neer for the Commonwealth Edison
Co., Chicago, at the microphone
and other communications engi-
neers riding in the three test cars,
two way radiotelephone service was
established. Even under Wacker
Drive, a two level roadway of rein-
forced steel and concrete in the
Chicago Loop, messages were clearly
received and efficiently dispatched
by the test car. Station to car and
car to station reception was solid
for a radius of twenty miles and
car to car reception was excellent
short of five miles.

Broadcasting on 11855 mec’s ap-
peared to be somewhat superior to
that on the 30 to 40 mc¢ band, the
frequency ranges usually alloted to
police and fire departments. Certain
interferences encountered in the 30
to 40 megacycle range were totally
absent in the higher range. Induc-
tion frequencies emanating from
ignition systems, diathermy ma-
chines, trolley wires, and other
electrical sources did not interfere
with either reception or transmis-
sion on the FM 118 mc band. Static
and other noises were eliminated.

In addition to the high fidelity
and clarity if the 118 me frequency,
it was demonstrated that the sig-
nals wash out at a radius of 35 to
40 miles, with no skip interference
such as is usual on the 30 to 40 mc
band. This washing out quality
opens up a whole new band of wave
lengths for radiotelephone service.
By allotting, say, three frequencies
to each hundred miles, and control-
ling the power output, Motorola
engineers believe that sufficient
frequency channels may be made
available to meet more than pres-
ent needs.

Permoflux Consolidates

Permoflux Corp., Chicago, has
consolidated its engineering and
manufacturing facilities at one
location. The address is 4900 West
Grand Ave.
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STEEL and STEATITE
bonded PERMANENTLY

The high mechanical strength of steel and the excellent, permanent
insulation qualities of STEATITE have been combined by
General Ceramics through its development of a new method of

hermetically sealing and permanently bonding together STEATITE and

metals in various combinations.

i AL s o s VBt
These SEALEX combinations successfully withstand the most’
severe temperature changes, and show no vibration fatigue.
The metal parts are tinned to facilitate soldering where desired.

The General Ceramics method of fusing steatite and steel
solves the problems of hermetically sealing and permanently

protecting equipment against moisture.
For long-life, dependable, efficient service
specify “Steatite” and
“Sealex”” Combinations.

AND STEATITE CORP.

-"'.':rnml_ KEASBEY
; NEW JERSEY

& 1241
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Stewart-Warner Plans
Million Sets Yearly

Within 60 days after present gov-
ernment restrictions are lifted,
Stewart-Warner Corp., Chicago, will
be producing and shipping civilian
radios from what is now reputedly
the largest privately-owned shell
fuse plant in the United States.
Production of radio-radar for the
armed forces will not be affected
in any manner by the reconversion
{ of the shell fuse plant to civilian
{ radio manufacture. At peak pro-

 AGASTAT|

ELECTRO-PNEUMATIC RELAY

COMPACLT:
4 IN HIGH
1% IN DEEP
2 IN WIDE

WEIGHT:

') POUNDS

duction on a one-shift basis, it is
planned to turn out 3,500 sets daily,

or more than one million radios a
year.

Bendix Versatility

i As a matter of interest, the pub-
| lic has been permitted to know that
Bendix Radio Division of Bendix
Aviation Corp. is currently mass
producing more than 128 types of
communications equipment and
| radar devices for aircraft and other
{ military uses. Included was a peak
monthly output of 5,000 radio com~
passes. The company is relying on
| some 35 sub-confractors and more
than 600 suppliers, employs over

# v v 500 engineers to meet continued
¥ ELIZABETH A G A NEW JERSEY | military requirements for its stand-
AMERICAN GAS ACCUMULATOR COMPANY ard and many new products.

| 25 for Steel Age

Corry - Jamestown Mfg. Corp.,
Corry, Pa., is celebrating the 25th
anniversary of its founding in 1919.
The company manufactures “Steel
Age” chassis mounting assemblies,
transformer housings and cabinéts
for radio and radar, as well as

7 gan_y Hohhtz; war heﬁ‘ort prodlzcts.
ﬁ :" ‘ 5 . A, Hi y

p (Y% @A'ze and Sw aq"sé . \ and geil:r;?mm:n:ggaswsif:rll‘e %I?é

AMMETERS—VOLTMETER

company was founded is president
The scales of Norton Instruments

of the organization which has
grown to employ 350 people.

are hand drawn and hand calibrated

to meet your special requirements,

thus assuring accuracy at every

reading point.

Army-Navy “E>” Awards

Bliley Electric Co.- Erie, Pa.
(third star added)

Clarostat Mfg. Co. Inc., 285-7
North Sixth St., Brooklyn, N. Y.
(second star added)

Furnished for both switchboard and Fansteel Metallurgical Corp. and
portable use. Magnetically shielded. Tantalum Defense Corp., North
Hardened, specially ground pivots. sup- Chicago, Ill. (second star added)

i ] Is. )
B 1 Hoffman Radio Corp., 3430 S. Hill
Norton has served the industrial and St., Los Angeles, Calif.
marine fields for fifty years. Wherever ) )
accurate measurement of electrical units [ Meissner Mfg. Cq., Chicago and
is called for, there is a Norton Instrument Mt. Carmel, Ill. (third star added)
18 wes: he reaniomoe. Solar Mfg. Corp., West New York,

Send for our new catalog N. J. (3rd star added)

Sprague Electric Co., North
. I I t t c Adams, Mass. (third star added)
NORTON Electrical Instrument Co. |isiesiiipupads
St., Newark, N. J. (second star
85 HILLIARD ST., MANCHESTER, CONNECTICUT eied)
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EAD

comprise many differ-

ent types with a wide
variety of applications
that may be electrical, /
electronic or mechani-
cal, depending upon,
the specific problem,

Unique research, engineering, tool
design and production skill combine, not
only to build control devices that fulfill the most
exacting requirements, but also to build special purpose

devices for which no specifications exist. Our list of customers, the

most exacting in government, aviation and manufacturing, attest to these skills.

CEAD
EASTERN AIR DEVICES, INC.

An Affiliate of THE FRED GOAT CO. INC., Special Machinery Specialists Since 1893
DEAN STREET BROOKLYN 17, N. Y.
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OF

THE FUTURE

DUPLEX SPEAKER
The Speaker that
Revolutionizes the
Methods of Sound

Reproduction!

SEND FOR BULLETINS

LANSING CORPORATION

1210 TAFT BLDG., HOLLYWOOD 28, CALIF.
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PERSONNEL

Motorola Vice-Presidents

The Board of Directors of the
Galvin Mifg. Corp., Chicago, nas
appointed Elmer H. Wavering vice-
president in charge of the new
Automotive Division, and Walter H.
Stellner vice-president In charge
of the new home products division.
These divisions have been created
in accordance with Motorola’s
greatly enlarged program for the
manufacture and merchandising of
postwar radio and electronic equip-
ment for home and automobile use.
Mr. Wavering joined Motorola as
an engineer in 1930, and pioneered
the design and engineering devel-

Walter H. Steliner

Elmer H. Wavering

opment of the first commercial car
radio receiver during that year.
Later, he became sales manager
of ‘the ear radio division, which
position he relinquished to become
head of the quartz crystal division,
an outgrowth of the war. Mr. Stell-
ner was appointed Advertising Man-
ager for the Home Radio Division
in 1937. A year later he was made
sales manager of this department.
In 1942 he became head of the
Washington office of the Galvin Co.

A. M. Wiggins has been appointed
chief research engineer at the
Electro-Voice Corp., South Bend,
Ind. In 1942, he served in the re-
search dept. of the RCA Mfg. Co,,
Camden, and later went to the
RCA Laboratories in Princeton,
where he remained until the present
time.

Howard Bucknell, Jr., formerly
Minister Counselor of the American
Embassy in London and Minister
since January, 1944, has joined the
International Telephone and Tele-
graph Corp. He will serve for the
present as a special assistant to
Colonel Sosthenes Behn, President
of the corporation.

.

Arnold Peterson has been ap-
pointed Application Engineer at the
United Electronics Co., Newark,
N. J. He will assist and advise end
users, such as war contractors and
distributors of United’s products.

www americanradiohistorv com

CONCORD

RADIO CORPORATION'S
Hew
“SPECIAL SUPPLEMENT”

IMRD-TO-FIND
RADIO AND ELECTRONIC
COMPONENTS

16 pages crowded with listings and
descriptions of such wartime essentials as...

* METERS * VOLUME CONTROLS
* RESISTORS °* TEST ACCESSORIES
* SWITCHES * TRANSFORMERS

* SPEAKERS °* RHEOSTATS

* RELAYS..:and hundreds of others!

Each page overflows with critical parts
and equipment . . . urgently needed by
industry, laboratories, government agen-
cies, training schools, radio servicemen,
military services, etc. Everything is the
product of a leading American manufac-
turer. All are first quality. And all are
marked at prices typical of startling Con-
cord values! Hurry! Our edition of these
supplements is moving fast. And, since
all items are subject to prior sale, we sug-
gest that you wait no longer. Send for
your FREE copy today!

Rush this coupon. .. and we will send you the new
16-page Supplement by the fastest possible means.

r------’---------

CONCORD RADIO CORPORATION

901 W. Jackson Blvd., Chicago 7. Ill. Dept. J-15 J§
Please rush me the new 16-page “Special |
Supplement” by Concord Radio Corp
NAME . PR ]
ADDRESS........coorenni et e e 0
CITY . . B it .S TAT B -

Cancono Raoio LorroraTion

T ad'™ U4 f+ (

apayet

90 W. Jocksen Bivd.
CHICAGQ, 7, ILL.

24 10 ? aon

285 Peachiree Strect
ATLANTA 3, GA,
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L. ML Leeds has been appointed
manager, Electronics Laboratory of
the General Electric Co.’s Elec-
tronics Department. W. C. White,
formerly in charge of this labora-
tory, has been appointed the elec-
tronics engineer of the G-E Re-
search Laboratory.

George F. Wunderlich has been
promoted from production manager
to the new position of general man-
ager of Eitel-McCullough, Inc., of
San Bruno, Calif.,, and Salt Lake
City, Utah. Louis Pierri, manager
of the Salt Lake City plant for the
past year and a half, becomes pro-

e &

z&;:’ ‘VF,T.

George F. Wunderlich, appointed general man-
ager of Eitel-McCullough, San Bruno

duction manager of the home plant
at San Bruno. Hewitt V. Wilson,
assistant manager at the Salt Lake
City plant, becomes manager there.

Walter E. Peek has been made
sales manager of Electronic Lab-
oratories, Inc., Indianapolis. He
has been a member of the engi-
neering staff of the company for
the past four years.

0. B. Wilson has been named
New York industrial manager for
the Brown Instrument Co., preci-
sion industrial instrument division,
Minneapolis - Honeywell Regulator
Co. Mr. Wilson has been with the
Brown company for 21 years, dur-
ing which time he has served in
several branch offices throughout
the country, lately in Chicago, and
at the company headquarters at
Philadelphia. J. A. Robinson has
been named industrial manager of
the Chicago branch.

Arthur Hull Hayes, general man-
ager of WABC, CBS key outlet, has
been appointed Office of War In-
formation Regional Consultant for
New York by John D. Hymes, Asso-
ciate Chief, Domestic Radio Bureau
of the OWI. Hayes will act as
liaison between OWI and the radio
stations within his area—stations
situated in. New York State and
northern New Jersey.

ELECTRONIC INDUSTRIES @ January, 1945

Jig for adjust.
ing and check-
ing parallelism
of tie-bars on
dual Trim - air

condensers.,
L] ;
i
&g‘ Special tools, jigs and fixtures are, in the final
» ¥ analysis, the key to improved quality for even

the simplest devices. Y

Sometimes a good customer may design a fixture to
improve a troublesome detail encountered in produc-
tion use of one of our devices. RCA “gadgeteered” this
assembly jig which insures parallel and co-planar tie-
bars on dual Trim-air condensers.

We appreciate such cooperation because we are doing
plenty of “gadgeteering” ourselves—some of it very
complicated—and the obvious is sometimes overlooked.
®

Whether it is an automatic “gadget” such as Cardwell
developed to electronically calibrate, and mechanically
print, more than 3000 points on each of the thousands
of Cardwell Frequency Meters (used by our Armed
Forces), or the relatively simple device shown here,
Cardwell preducts reflect, in improved quality, the
application of intelligent “gadgeteering”. This is passed
on to all users of

2

CARDWELL QUALITY PRODUCTS
CARDWELL £ CONDENSERS

THE ALLEN D. CARDWELL MANUFACTURING CORPORATION
81 PROSPECT STREET BROOKLYN 1, N. Y.
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eom e wouse of JRCKS

. . . and other radio and electronic components!

America’s largest producer
of JK-26 jacks. All modols
built to strict Signal Corps
specifications.

ExpenienceforSale!

Amalgamated Radio, pioneers
in the field, maintain experi-
mental and development labora-
tories for post-war radio and
television equipment. Our com-
ponents are completely engi-
neered in a self-contained
factory equipped with tools of
our own design. Years of spe-
cialized experience assure high
quality products at low cost.
Inquiries are invited.

PL-54

ADDITIONAL JACKS & PLUGS FOR IMMEDIATE DELIVERY
. JK-58 IK-48 PL-291 PL-29TA PL-204

AMALGAMATED RADIO TELEVISION CORP.

476 BROADWAY e NEW YORE 13, N. Y.
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Winfield G. Wagener, formerly
chief engineer at Heintz & Kauf-
man, has been appointed chief
engineer of the vacuum tube Divi-
sion of Litton Engineering Labora-
tories, Redwood City, Calif. Prior to
his previous connection Wagener
spent several years in development
work with Federal Telegraph Co.
and later served with RCA.

Robert G. Thompson of CBS, New
York, James J. Beloungy of CBS,
Chicago, and Lester H. Bowman of
CBS, Los Angeles, who supervise
network technical operations in
their areas, have been designated
Managers of Technical Operations,
Eastern, Central, and Western Di-
visions, respectively. Thompson has
been with the network since Sep-
tember, 1929, when he joined as a
field operator in the Technical De-
partment. Since then he has held
various posts in that and allied
departments. He was named to his
present post of Eastern Division
Operations Engineer in the Tech-
nical Operations Department in
August of last year.

Beloungy joined CBS in January,
1934, as chief engineer of WPG,
Atlantic City, N. J. In 1937 he
transferred to the CBS-owned out-
let in Charlotte, N. C., WBT, also as
chief engineer. He moved to WBBM,
CBS-owned station in Chicago, in
July, 1943, and was named to his
current position as Central Division
operations engineer and chief en-
gineer of WBBM. Bowman came
to the network in March, 1929, as
a supervisor in technical operations
at WABC. In September, 1932, he
was appointed technical supervisor
of WTOP (then WJSV) in Wash-
ington, D. C. In August, 1936, he
was transferred to the west coast
as Western Division operations en-
gineer.

Chester C. Aiken, who has been
associated with field engineering
training and personnel work for
the Radio Corp. of America since
1928, has joined the staff of the
Electronic Apparatus Section of the
RCA Victor Division in Camden. He
assumes commercial responsibilities
for electronic equipment now under
experimental development for qual-
ity control and inspection of liquids.

Everett E. Gramer has been elect-
ed president and owner of James
W. Doyle, Inc., Chicago coil winding
and transformer manufacturing
concern. James W. Doyle has re-
tired but will remain with the com-
pany as a consulting engineer.

Andrew C. Jorgenson has been
elected a vice-president of Mackay
Radio and Telegraph Co., an affili-
ate of International Telephone and
Telegraph Corp. He has been gen-
eral manager since last April.
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lNSERTING bare wire in rough sleeving that
frays out on the ends is time- and patience-
consuming. The job is much simpler and less irk-
some when you use BH Extra Flexible Fiberglas
Sleeving, the non-fraying, smooth bore insulation
that takes fine-stranded wires without a hitch.

Special-processed BH Sleevingis permanently
flexible and non-fraying. It won’t harden and
crack with age, and it won’t burn. In addition,
it has all the other desirable electrical and phy-
sical features of inorganic Fiberglas.

If you’re looking for an easy-working, long-
lasting insulation, why not try BH Extra Flex-
ible Fiberglas Sleeving? It’s available in all
standard colors and sizes from No. 20 to 54",
‘inclusive. Write for samples today!

BH SPECIAL TREATED FIBERGLAS SLEEVING
CUTS CLEAN, DEFIES HEAT

Here’s another high quality BH Fiberglas Sleev-
ing. No saturant is used in the exclusive BH
process, yet the sleeving will not fray when cut
and withstands heat up to 1200°F. Made in nat-
ural color only—all standard sizes. Try it!

PRODUCTS

Dept. I Conshohocken, Penna.
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THAT TRAIN WHISTLE
STARTED ME THINKING

APPLICATIONS FOR
D-C RECTIFIERS ARE LIMITLESS

Oftentimes the possibilities for a product are
overlooked. Think for a few minutes about rec-
tifiers. A small copper-oxide rectifier supplies the
d-c power to make a toy train whistle—in steel
mills, large rectifiers deliver output of 60,000
amperes to supply power for tin plating. From
the smallest to the largest application for direct
current, there are copper-oxide or selenium or
Tungar rectifiers to fit the need.

COPPER-OXIDE
ONLY G.E. OFFERS ALL THREE

Where other manufacturers offer one or two of
these low cost, low voltage rectifiers, General
Electric offers all three. Naturally, each type
differs in characteristics, basic materials and con-
struction. The most efficient rectifier for one appli-
cation may be least efficient on the very next. It
is in determining which type to use for each
application that G.E. can help most—so look
to G.E. for an impartial answer to all rectifier
problems. For further information write to Sec-
tion A156-124, Appliance and Merchandise Dept.,
General Electric Co., Bridgeport, Connecticut.

SELENIUM

BUY WAR BONDS AND KEEP THEM
Hear the General Electric radio programs: ‘“The G-E All

Girl Orchestra’’ Sunday 10 P.M. EWT, NBC. “The
World Today’’ news every wetkday 6:45 PM.EWT, CBS.

GENERAL @@ ELECTRIC
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rane Burndy %

HYDENT

CONNECTION

Right from the start . . . the simplicity, the efficiency,
-and the economy, of the HYDENT connection has been
acknowledged.

During the past 8 years, too, there has been furnished
overwhelming evidence of its unequalled permanency.
Overhead, underground, and in circuits and equipment
of all kinds, millions of HYDENT connections have
“held fast” under all service conditions. For indenting
with the Burndy HYTOOL compresses connector and
conductor into one zntegral unit . . . a connection thas
15 truly permanent.

With its permanency thus proved in actual operation,
[isn't it now time to take advantage of the big economies
which HYDENT connectors provide? Available as HY-
LUGS, HYLINKS, HYTEES, HYCRABS and others.

Write for complete information . . . Burndy Engineering
_ Co, 107 Bruckner Boulevard, New York 54, N. Y.
Y IN CANADA: Canadian Line Materials, Limited, Toronto 13
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A NEW SERIES OF

FISHER-PIERCE
ELECTRONIC TIMERS

Measuring only 378" x 334" x 334" (exclusive
of rear mounting bracket). Series 5000 Timers
are compact, sturdy, and reliable.

Model 5010 has been serving wartime industry
for many months.

Various sequences and intervals are available
for industrial machine control.

Tell us abont your timing problems,
perbaps we can belp you —

ISHER-PIERCE

P A N Y

70 CEYLON ST.,, BOSTON 21, MASS. |
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,Andrew Kaul III has been elected
president of the Speer Carbon Co.,
the International Graphite and
Electrode Corp., and the Speer Re-
sistor Corp. with offices at St.
Marys, Pa.

John M. Miller, Jr., has been
made chief engineer at United
Cinephone Corp., Torrington, Conn.

CROSLEY-OWI
(Continued from page 94)

the pre-set electrical transcription
machines simultaneously.

At the center of the desk are the
general controls common to all
transmitters. Immediately above is
the public address speaker, which
also serves as a microphone, and
which may be switched to the two-
way FM transmitter, communicat-
ing with the antenna service car,
without being disconnected from
the regular building intercommuni-
cation system. Immediately below
the speaker is a volume level indi-
cator, with its range switch and
channel selector switch. Below
these are the level control and
selector switches for the monitoring
speakers.

The frequency monitoring system
is also included in the control room
equipment, and consists of a sec-
ondary frequency standard, a fixed-
tuned 5 mc WWV receiver, a fre-
quency counter, and an rf signal
mixing panel.

Three-stage RF driver

The rf driver is composed of three
stages, each stage separately tuned
in both grid and plate circuits, and
link - coupled to the succeeding
stage. Both the grid and plate cir-
cuits of the first stage, a single 807,
have eight pre-tuned, plug-in coils.
Each grid coil is provided with in-
put winding which is selectively
connected to the double coaxial
transmission line terminating on
the rf exciter patching panel.

The push-pull 813 second stage
has two sets of tapped coils in both
grid and plate circuits. The F129B
driver third stage is push-pull, and
has two sets of tapped coils in its
grid. Both these stages have adjust-
able tuning capacitances, controlled
from the front of the cabinet. The
129B plate circuit consists of a
copper tubing inductance with
adjustable taps and shorting bars,
and a variable air condenser, con-
trolled from front of cabinet.

A ganged band switch is mounted
vertically and operated from the
rear of the cabinet, by means of a
horizontal handwheel, accessible
from the top shelf. This mechanism
switches all circuits except the 129B
plate circuit, which must be
changed manually. Other front
controls include the third stage
neutralizing, and the output
coupling adjustment, which is ac-
complished by swinging a small
link coil into the field of the cen-
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OTHER
FAMOUS
Iin Parts Manufacture JOHNSON

PRODUCTS
o CONDENSERS—Variable, Fixed, Gas Filled Pressure, Neutralizing—a type ® Plugs and Jacks
for every transmitter netd. e Couplings
o INDUCTORS —Wire-wound, edgewise wound copper strip, copper tubing ® Concentric Line
—fixed, tapped, or continuously variable—50 watt to 100 KW. ® Chokes
® Antennas

o INSULATORS —Stand-off, Thru-Panel, Cones, Bushiﬁgs, Antenna Strain or

Compression—a type for every requirement. ¢ Antenna Phasing

Equipment
o TUBE SOCKETS—Steatite or Porcelain—Wafer, Bayonet, Miniature, Acorn ® Antenna Coupling
or Special Types—a socket for almost any transmitting tube. Unids
® Heavy Duty
« HARDWARE —Tube Caps, Inductor Clips, Solder Terminals, Fuse Clips, R. F. Relays
Panel Bearings, Flexible Shafts—those hard-to-find constructional ® Make Before Break
parts. Switches
® Sampling
Transformers

Ask for Catalog 9680

E. F. JOHNSON COMPANY ¢« WASECA « MINNESOTA
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HERMUS TATIC ME]

DELAY RELAYS

PROVIDE DELAYS RANGING
FROM 1 TO 120 SECONDS

Other important features include:—

1. Compensated for ambient temperature
changes from —40° to 110°F.

2. Contact ratings up to 115V-10a AC.

3. Hermetically sealed — not affected by al-
titude, moisture or other climate changes . . . 4

Explosion-proof. f:Mszf
- | 5 = W | oELAY
" 4. Octal radio base for easy replacement. |

5. Compact, light, rugged, inexpensive.

6 Circuits available: SPST Normally Open;
SPST Normally Closed.

'WHAT'S YOUR PROBLEM? Send for "'Spe-
ciol Problem Sheet” and Descriptive

porcelain
heater

AN PERITE

Bulletin. DELAY

AMPERITE CO. & Sord' 2.

RELAY

In Canada: Atlas Radio Corp., Ltd. with heater wound
560 King St. W., Toronto directly on blode .

Easy-to-install . . . com-
pact . .. quiet-running . . . economical . . . these
are the features which make Pilot Blowers ideal
for the important job of air circulation and ventilation in Radio Equipment. Available
in standard models to move from 15 to 100 C.F.M. Write for Bulletin 507.

“SHADED POLE” F. H. P. MOTORS

Tell us what your requirements are and we will
send you “‘fact sheets™ giving complete specifica-
tions on these dependable, efficient, low-cost
Motors. For continuous or intermittent duty with
H.P. ratings ranging from 1/15 to 1/500 H.P. and
from 1550 to 3400 R.P.M. Plain round or with base
or resilient mounting . . . open or enclosed cases.

SHADED POLE

MOTORS =
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ter of the driver plate inductance.

The final amplifier of each trans-
mitter is designed to deliver 250 kw
100 per cent plate modulated, on
frequencies between 6 mc and 21.65
me, with plate voltage up to 15 kv.

The grid circuit has a fixed bias
which limits the tubes to a safe
value of plate dissipation, in case
of failure of drive. This is accom-
plished by obtaining bias voltage
through a high resistance from one
of the low voltage rectifiers. The
voltage is applied continuously, and
in case of failure of drive, the tubes
are automatically protected.from
overloads without the operation of
any relays. When tubes are being
driven, the bias becomes negligible.

Cooling system

On each side of the cabinet inte-
rior, cooling air is provided through
a vertical duct, connecting with the
header duct, above the entire trans-
mitter unit, and providing a blast
of air on the glass of the power
amplifier tubes, of sufficient veloc-
ity for effective cooling over the
entire periphery of the glass.

All program material is supplied
to the transmitters either by tele-
phone circuits, or by electrical
transcriptions. No provisions are
made for live pick-ups at the trans-
mitter building. At present the OWI
and CIAA programs originate In
studios in the East, and are fed
through the WLW master control
room at Crosley Square in down-
town Cincinnati, to the transmitter
audio equipment.

The incoming lines are termi-
nated in matching networks which
provide a means of feeding one to
three amplifier channels from any
one line.

The signal then is routed to one
of four equipment bays which con-
tain the amplifier channels associ-
ated with the particular transmitter
inputs, and passes through a vari-
able attenuator and an electrical
transcription switching relay to the
line amplifier.

The electrical transcription
switching relay is controlled by
keys on the control desk. Monitor-
ing speaker amplifiers and switch-
ing equipment are also located In
the control room equipment bays.
Each program channel has a moni-
toring take-off at the output of the
line amplifier, and this signal is
fed through speaker selector
switches so arranged that the oper-
ator is able to pre-set levels before
the signal is fed to the modulator
input.

Throughout all of the speech
equipment in the control room,
complete flexibility is- maintained
by use of jacks and patch cords,
by which any elements, from am-
plifiers to fixed pads, may be iso-
lated. In most cases, back contacts
on the jacks route the signal

ELECTRONIC INDUSTRIES o January, 1945



jmpoddié[é 7

EmSTANDARD
FREQUENCIES —Oelsa

o

M/e/[i Aere it is —

This Multi-frequency generator fur-
nishes the frequencies shown above at
the turn of a switch. All frequencies are
obtained from a temperature-compen-
sated tuning fork and voltage-stabilized
circuit.

[ 4
With this unit it is possible to calibrate
oscillators at many selected points with-
out encountering complex osc1lloscope
patterns. One of the uncertainties in-
volved in development work on tuned

: 10 20, 40, 60, 80. 100, 120, 140, 160 180, 190 :

FREQUENCIES

Accuracy: 10 parts in 1,000,000
Output: 30 rolts at 500,000 ol
Input. 105-125V, 50-60c, 40 natts
Weight: 50 pounds

. O o

circuits, filters, reeds—and in time meas-
urement can be minimized with the aid
of this instrument.

Developed primarily to check frequency
meters for precision war work, this
Multi-frequency generator possesses a
rugged durability and dependability in
service that will prove an extra value to
many laboratories.

Additional information available on re-,

quest.

Manufacturer of
tbe

@ American Time Products,

280 Fifth Avenue INC New York 19, N. Y.

and di.rtributar of
Western Electric
Watch-rate Recorders
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skill of a high degree be-
comes habitual, and shows up
in the smallest detail — that's
Craftsinanship!

Having specialized for many years, Par-
Metal has this habit of Craftsmanship —
expressed throughout the entire line,
% which ranges from small chassis to
#‘fi housings for huge transmitters.

CHASSIS
PANELS

To get a picture of what Par-Metal
can do now {and the post-war
possibilities) write for a
copy of Catalogue
No. 4]1-A.

=,

.—f-:"-lld-. = ==t

4 -.;- ¥
. -
PAE%ETAL PRODUCTS CORPORATION o ]
; 326249tk STREE™ . . . LONG ISLAND.CITY, N. Y. 100 Yarleh S, N. ¥ €,

Listen, Jim! WHERE CAN

ASSOCIATED RESEARCH
NOT ONLY MAKES

VIBROTESTS

for insulation resistance testing but also
VIBROGROUND forground testing, HYPOT for
high voltage breakdown testing, DONUT
transformers, SHUNTS, RESISTORS, and
many other products.

N

{1 T e
VIBROTEST is an outstanding name for
~ easy, simplified and accurate insulation re-
| sistance testing. Compact, portable, op-
I erated in any pasition, it is in wide use in
/ electrical power fields, industry and all
electrical departments. But it’s only one
of the many products of Associated Re-
search.

BRING YOUR SPECIAL PROBLEMS TO US

The experience of our technicians is at
your disposal, with complete facilities for
designing, developing and manufacturing
to your requirements. We serve organiza-
tions and individuals. We produce in
large and small quantities. We are
equipped for prompt delivery.
Engineering Service in All Principal Cities

WIRE OR WRITE FOR IMMEDIATE ATTENTION

No Cranring
No Leveling

Self-contained power source. Easily
read scale shows ohms and megohms.
Vibrotest Modal 201 illustrated.
Range 0-200 megohms at 500 V. po-
tential, 0-2,000 ohms, 150-300-600
volts AC or DC. Send for Bulletin
on all models.

AssociaTED Resexrch —) [T

WXV UZTILLY CHICAGO 7, ILLINOIS
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through its normal channel, but
the presence of the jacks in the
circuit makes it possible to lift a
defective element quickly, and
patch in a spare.

The modulator consists of a
three-stage voltage amplifier, fol-
lowed by a 2 to 6 tube class B power
stage. The first two stages are
push-pull 807 and 813 tubes, re-
spectively, and are resistance cou-
pled. The 813’s are resistance cou-
pled to push-pull 891’s, located
slightly above the main group of
tubes, and operating class A as the
third voltage amplifier.

The modulation transformer,
weighing more than 24,000 lbs., and
its reactor and dc blocking con-
denser are located in the trans-
former vault. This combination was
designed to cover a frequency range
of from 30 to 10,000 cycles, at a
power output of 180 kw maximum.

Power is supplied to the plant
from a 33 kv loop circuit, with re-
mote controlled disconnect switches
on each side of the take-off point.
These switches,” both normally
closed, may be opened by push-
button controls in the transmitter
control room,.in case of a fault on
either line.

At the substation a 3,000 kva
transformer bank provides three-
phase, 2,400-volt service, divided
into six main circuits to the trans-
mitters, each equipped with fused
disconnect switches. Three of these
feed high voltage plate supply
transformers, and the other three
are fed through an induction regu-
lator, and supply a 200 kva, 2,400/~
240-v, three-phase transformer in
each vault. All 240-v power for
operating filament transformers,
pump and blower motors, low volt-
age supplies, etc., is obtained from
these transformers. Each trans-
mitter becomes an independent
unit from the substation to the an-
tenna switching station.

Transformer vault

All high voltage transformers, fil-
ter reactors, filter condensers, and
high voltage control components,
including the Ignitron, are located
in fireproof vaults, one for each of
the three transmitters, built into
the bay directly behind each trans-
mitter unit.

The high voltage plate trans-
former is a 750 kva, three-phase
unit, with a special high speed mo-
tor operated tap switch, connected
in its secondary winding, which
operates under load. The trans-
former windings and taps are such
as to provide variable dc voltages
at the load from 5,500 to 15,000
volts in 32 steps. Voltage adjust-
ment is accomplished from the
transmitter control panel, by means
of a rheostat -connected to the
panel control through a torque
switch, which ‘causes the tap
changer to become instantly re-
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sponsive to adjustments of the con-
trol. At all other times, a half-
minute time delay is automatically
operative, as the tap changer cor-
rects for line voltage fluctuations.
The transformer also returns auto-
matically to its lowest voltage tap
each time primary voltage is re-
moved for periods in excess of a
few seconds in order that re-appli-
cation of power may occur at mini-
mum voltage.

The wunregulated three - phase
power for the high voltage system
from the substation is fed through
manual disconnect switches in the
vaults, and then through series line

reactors for limiting fault, or rec- '

tifier arc-back, currents, through
a magnetically operated contactor,
and the Ignitron interrupter before
reaching the tap changing trans-
former. Normally the magnetic
contactor remains closed, and the
power interruption is accomplished
by the Ignitron unit. But if an ac
line overload should occur or a
transmitter door should be opened,
this contactor operates, following
the Ignitron interruption, to pro-
vide additional protection.

Rectifier equipment

The rectifier cabinet contains
three rectifiers, two of which are
low voltage bridge circuits, one
providing bias voltages of 2,000 and
4,000 volts, and the other providing
plate voltages of 1,000 and 2,000.
The third rectifier is the high volt-
age, six-phase single Y circuit,
employing six 870A tubes, and pro-
vides plate voltage for the modu-
lator and final amplifier. Two spare
870 tubes are kept continuously
heated, making a total of eight
tubes. .

Below the tubes, at the rear ot
the cabinet, is a tube switching
panel, so arranged as to make
switching of spare tubes into the
clrcuit an error-proof procedure.
Six of the eight tubes are always
connected into the circuit by means
of six jumper straps, in pairs of
three different lengths, no two of
which are identical due to the left
or right twist of the top end of
each strap. The -upper switch jaws
just below the tubes. are mounted
at corresponding angles, slanting
alternately left and right, and con-
necting alternately to cathodes and
anodes of all eight tubes.

When a fault occurs, the annun-
ciator light on the front meter
panel indicates which tube is de-
fective, and it is necessary only
to remove the corresponding jumper
strap and insert it into the only
vacant position into which it will
fit.

The heat dissipation system con-
sists of a separate blown-air and
water cooling system for each
transmitter. The fan and pumping
equipment for each unit is housed
in the fan room directly behind the

ELECTRONIC INDUSTRIES @ January, 1945

don’t send a boy
on a man'’s errn

There are many kinds of insulation of varying

- degrees of efficiency — you know that just as

you also know that under certain conditions
many types of ,insulution cannot measure upito
the responsibility — they may not break down
all of a sudden, but they don't last long.
Where mica ought to be used that's where

nothing else will serve — no compromise.
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unit. Each system is designed to
dissipate 350 kw of electrical power,
ON E CE NTRAL SOURC E FOR provide for removal of waste heat
i in the transmitter cabinets, pro-
- 7 s l& o g vide high velocity air for cooling

/4 ée 7W4 0{ the mercury radiators on the high
voltage rectifier tubes, and provide

cooling water to the Ignitron units.

J N Each transmitter is equipped
i ! with a separate distilled water cir-
‘ i ‘ | culating system. The pump takes

its suction from an open surge tank
| and discharges the water through
| finned cooling coils. From here it
goes to a distributing supply header
l below the transmitter cabinets,
[ where it is fed through individual
circuits to the various tube jackets
i and coils. The heated water is
then collected in a similar supply
header which carries it back to the
surge tank, which serves as an air
release and automatic make-up
‘ chamber. A similar system of
much smaller capacity is used for
the Ignitron system.

Control circuits

Since the complete transmitter
unit is composed of two rf sections,
one power supply and one modu-
lator, the control circuit had to be
arranged to provide for individual
and simultaneous operation of these
sections. As it is set up, either rf

| section can be operated as an in-
| dividual transmitter, or both can
be operated from the 2common

AT 100 MC

|
| POWER FACTOR 0.0033
|
|
|
|

STOCKS ON HAND FOR

DIELECTRIC CONSTANT 3.57

Here you have the advantage of a EVERYTHING IN
RECTIFIER complete, centralized service on all  ELECTRONICS & RADIO D I L E c T E N E
types of industrial electronic tubes. 1¢'s faster, simpler to R
POWER Many are “on-hand” for rush de- get all your electronic A CONTINENTAL-DIAMOND
this one central source.

the exact type you require, in the (2 s, (hes [langee:

PHOTO-ELECTRIC  porrest possible time. Rectifier, ,nd most complete

CONTROL livery! This enables you to obtain andradiosuppliesfrom ENGINEERED U-H-F
INSULATING PLASTIC.
| v

TRANSMITTING power, control, photo-electric, cath-  stocks of parts and J
ode ray, transmitting, or receiving equ;Pmeﬂt udﬂd‘e,r one & . A
] N roof . . . ready 10r 1m-
RECEIVING ... 1In RCA, G.E., Raytheon, Am mediate shipment. Be- | STABLE UNDER
Perl?xl; Eimac, 'll(‘aylor, and other  iges, our procurement
"""" well known makes. experts are in constant & High Humidit
| g el : ' contact with all leadin i g y
g
: BUYING | Suve time and work—Call Allied First! manufacturers. This ‘. @ Temperature Exiremes
GUIDE ! Write, Wire or Phone Haymarket 6800 complete service sim- " ;
I Available ! ’ a plifies and speeds sup- @ Mechanical Stress
on Request ! Engineering Service Available ply of diversified needs. & Chemical Conditions
?L Write for itl P, B S ; : /
i <

A L I. g E D | R A D E o | | READILY MACHINED

CORPORATION , For complete technmical

¢ 833 W. Jackson Blvd. Dept. 32-A-5  Chicago 7, lllinois | data, send for Bulletin DN
e e e e e e o e e = e e = = = e = = = = = o - e
SUPPLIERS OF ELECTRONIC PARTS AND EQUIPMENT TO INDUSTRIAL AMERICA CONTINENTAL-DIAMOND

4 EIecttrogi(;thbes,Cl;\'lectifiersé Power Supé)lies, lntercgmm:mica'tingRSystems, Sound Sy?:tems, _thotol-Cetll Equitp~ OM PANY

| ment, Batteries, Chargers, Converters, Generators, Supplies for Resistance Welders, Fuses, Test Instruments,
:];'l Meters, quadcast Station Equipment, Relays, Condgssers, Capacitors, Resistors, Rheostats, Transformers, FI B RE c
¥ Switches, Coaxial Cable, Wire, Soldering Irons, Microphones, Speakers, Technical Books, ete. NEWARK 50 DELAWARE
TR T e T R AT =5
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HIS uaretouched photomicrograph, approximately
50 times actual size, shows pretty clearly what we
mean by the value of experience, when it comes to the
making of electrical instruments and testing equipment.

Pivots play an important part in determining an in-
strument’s life and accuracy. In the Simpson-made pivot
above, you have what is truly a masterpiece of its kind
. . - perfect in contour . . . all surfaces brilliantly pol-
ished to prevent rusting . . . rounded end properly cor-
related with radius vf jewel to minimize ‘riction and
withstand vibration and shock . . . heat-treated for an
unusual combination of strength and harcness.

The obvious explanation for. this excellence rests in
the fact that Simpson employs some processas others do
not, and safeguards every step of manufacture by the
finest and most complete control modern science can
provide. But in the final analysis, it is only Simpson’s
long experience which makes such a pivot possible.

That experience reaches back more than 30 years.
From it has come new shortcuts in manufacture, new
refinements in design, which today permit Simpson to
make “instruments that stay accurate” in greater volume
than ever before. From this long specialization has come
too a sound basis for further advance; in your postwar
Simpson Instruments you will see still more forcefully
the value of this experience.

SIMPSON ELECTRIC CO.

5200-5218 Kinzie St., Chicago 44, Ill,

INSTRUMENTS THAT STAY ACCURATE
Buy War Bonds and W Stamps for Victory
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For instruments, indicators, relays, switches—there are
no finer springs than Manross hairsprings. Get the benefits
of sound experience in design and modern research in
materials. -

Send for Brochure of
Specifications and Desisn HAIR
SPRINGS

Send for this

Decimal Equivalents. Accurate to four places. Sig-
naled in three colors for maximum speed in locating
decimal equivalent of fraction. Saves time and avoids
errors. Yours at no cost or obligation. Just send us
your name, title and address.

See our Catalog in Sweet’s File for Product Designers

JOHN HASSALL, INC.

Specialists in Cold-Forging Since 1850

412 Oakland Street « Brooklyn 22,N.Y.

SPECIAL NAILS RIVETS SCREWS,

5

SHIDS S1IAN SUVN TW1D3dS

) |

assall

= SPECIAL NAILS RIVETS SCRE W
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power supply and modulator. In
case of a fault or tube overload
while both units are in operation,
automatic isolation of the units is
provided, to minimize loss of air
time of the unit in operating con-
dition.

The heart of the control system
is located in the rectifier cabinet,
and each function in the operation
is initiated from the push button
on the front control panel. The
relay panel contains the primary
control relays plus the annuncia-
tor relays. On the meter panel at
the top of the rectifier cabinet, a
set of 50 annunciator lights indi-
cate open transmitter or vault
doors, and the operation of over-
load relays, each of which has an
associated annunciator relay, which
locks up after a fault occurs, light-
ing the corresponding annunciator
light until a reset button Is pushed.
Another button closes all annun-
ciator relays to test for burned out
lights.

Locating faults

- For checking faults in the control
system, a series of 40 small 1/25th
watt neon lights are provided on
the annunciator relay chassis, each
of which is connected across a par-
ticular set of overload relay con-
tacts, door interlocks, or control
relay contacts, so that in normal
operation one of the lights would
be lit; but, if a fault occurs, the
neon light number, in conjunction
with a chart, tells which circuit is
open. In turn, each overload relay
has a neon light across its contacts,
so the exact location of the trouble
can be determined quickly.

Conventional water flow and
water temperature protection are
provided in the filament circuits.
Distilled water pumps, fans and
filaments are controlled by the first
pair of push buttons on the panel.
A time delay provision is incor-
porated, to continue operation of
pumps and fans until 15 minutes
after filament shutdown. In addi-
tion, filament switches are provided
for individual water-cooled tubes
or banks of tubes (depending on
nhumber of tubes in series on one
water circuit), which permit chang-
ing of tubes without turning off all
tube filaments. These switches
control the primary power contac-
tor, and short out the water flow
interlocks associated with each
particular tube or bank of tubes.
The circuit is so arranged that
turning on the filaments of the
separate rf section also turns on
the filaments of the main trans-
mitter, since the modulator and
rectifier are needed for its opera-
tion. Conversely, turning off the
filaments of the main transmitter
turns off the filaments of both
units.

An unusual feature of the high
voltage control system is the anti-
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pumping circuit. Should a fault
occur while the “on” push button is
held down, the power supply inter-
rupter has only one closure, and
will not reclose until the button is
released and pushed again.

Dc voltage to both the rf driver
and the final amplifier is fed
through individual magnetically
operated high voltage isolation
switches. The control of these
switches is arranged to operate only
when the dc voltage is off. Thus,
if one rf section is turned on while
the other is operating, the power
supply shuts down long enough for
switching to take place, then auto-
matically comes on again. The
same occurs if one of the units is
turned off, or if an overload occurs
in either section. To facilitate neu-
tralizing of the final amplifier, a
switch is provided on the relay
panel of this cabinet for individual
control of the isolation switch, thus
removing high voltage from the
unit, and permitting to be applied
to all other units.

Push buttons on the control panel
operate an automatic recloser cir-
cuit. When on, this circuit auto-
matically turns the power supply
on after an overload interruption
occurs. Should a second overload
occur, or the first fault still exist,
within fifteen seconds, that partic-
ular rf section in which the fault
took place is isolated and power is
reapplied to the remainder of the
transmitter. If no further trouble
develops within that fifteen second
period, the system resets itself and
is ready to repeat this cycle.

Carrier alarm

A relay in the cathode circuit of
one of the final power amplifier
tubes operates the carrier alarm
system. This relay is set so.that
it will pull in under normal operat-
ing conditions, but drop out if ex-
citation or plate voltage should
fail, and in conjunction with an-
other relay, it operates the alarm,
a warning light above each trans-
mitter, and a horn common to all
six final amplifiers. If a transmit-
ter goes off the air, the carrier
alarm can temporarily be locked
off, but becomes effective each time
the transmitter is turned on.

To meet the requirements ©6f
multiple switching of antennas and
transmitters at 200 kw powers, the
installation has a structure carry-
ing incoming transmitter transmis-
sion lines on a lower level, and
outgoing antenna transmission lines
on a higher level, at right angles
with the incoming lines. Between
these two levels are vertical spiral
riser lines, terminating top and
bottom with double pole, double
throw switches. On short posts
near the ground are operating
cranks, which operate the switches
through mechanical linkage.

Electronically, all lines continue
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SPEAKER LINE'

2"to 7% Diaphragms in %5 Steps
plus 107, 12” and 15" sizes...

No longer will it be necessary to choose a dynamic
speaker to accommodate design requirements “‘as
nearly as possible.”’ The new Permoflux line of “‘true
dimensioned’’ speakers covers the entire size range
—there is a unit engineered to the exact needs of
every design - there are speakers to provide power
handling capacities from 1 to 20 watts. Incorporating
exclusive Permoflux acoustic principles developed for
war, these speakers mean new efficiency and tone
revelation. Our engineering department invites con-
sultation on your postwar sound design problems.

BUY WAR BONDS FOR VICTORY!

=
PERMOFLUX CORPORATION
4916-22 W. Grand Ave., Chicago 39, lll.

PIONEER MANUFACTURERS OF PERMANENT MAGNETY DYNAMIC TRANSDUCERS
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FROM -55°C (—67°F)
to +85°C (+185°F)
FOR OVER 2400 HOURS and
STILL HERMETICALLY SEALED!

Two hundred and forty seven cycles of
alternating heat and cold for ever two
thousand four hundred hours failed to
break the seal or cause failure of oil
filled Chicago Transformers.

Chicago Transformer’s bushing construc-
tion and deep-sealed drawn steel cases
will withstand the severest conditions.

Write for full particulars on this im-

through the structure as long as all
switches are in horizontal position.
Operation of a lower switeh breaks
the line at that point, and connects
the transmitter with its vertical
riser. Operation of the associated
upper switch breaks the antenna
line at this point and connects the
antenna to the riser, thus com-
pleting the circuit from transmitter
to antenna.

No limitations are imposed on
possible future expansion, since it
is necessary only to add more lines
and switches as antennas are added.

Antenna system

The 27 antennas are arranged in
nine groups, six of these contain-
ing three antennas each, the other
three containing only two each.
Each group is fed by a pair of
transmission lines. In the case of
the two-antenna groups, lines run
directly from the switching station
to the antennas; but in each of the
six triple-antenna groups, one
transmission line runs from the
switching station to the middle an-
tenna, while the other is arranged
to be switched between the small
and the large antennas, since these
two are never used simultaneously.
A special double pole, double throw
switch is located along the trans-
mission line near the antennas and
is operated through a mechanical

proved hermetic line,

' CHICAGO TRANSFORMER

DIVISION OF ESSEX WIRE CORPORATION
WEST ADDISON STREET
CHICAGO, I8 : ’

350!
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AND

TOWERS

When writing for infor-
mation please send com-
plete engineering data.

Address Dept. AE

HARCO

STEEL
CONSTRUCTION Co.

Elizabeth 4, N. J.
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Ia every branch of the Army
aad Navy, Advance Relays
a-e dependzble components
of mzny tydes of electrical
egquipment. Factory produc-
t on is still all-out for War,
Put_Enginezring Service for
Fost-War products is avail-
able zow.

ELECTRONIC

INDUSTRIES @ January, 1945

cO-OPERATIVE ENGINEERING
FOR NEW
RELAY APPLICATIONS

SIMPLIFY your product development and
manufacuring problems by calling on Ad-
vance Engineers for the close co-operation
they are prepared t0 give you immediately.
This service not only applies to adaption of
one or more of the forty basic types of Ad-
vance Relays, which are usually directly applic-
able to most modern electrical control require-
ments, but may be utllized for the develop-
ment of special test models. In any event, you
will have the best of relays, exactly as you want

them. Write today.

~= ance Heloys

ADVANCE ELECTRIC & RELAY CO.
1260 WEST SECOND STREET o 108 ANGELES 26, CALIFORNIA
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Concentric Transmission Line

4 Standard Product
Scuce 1934

» Ten years of experience in build-
ing concentric transmission line
and associated impedance match-
ing equipment assures you highest
quality and workmanship.
Doolittle lines are made in sev-
en standard sizes. Each line uses
seamless copper tubing for the
outer and inner conductor, except
Types C-1 and C-6 which use solid
inner conductors. The insulating
heads are made of low loss cera-
mic—-impervious to moisture—
spaced and fastened securely for
maintaining proper electrical and
mechanical characteristics.

Carefully designed fittings and WRITE
accessories for any requirements
are also available. FOR
Special sizes are made to order. CATALOG
For engineering information con- AND
cerning installation and use, feel
free to consultourengineeringstaff. PRICES

'QUICK DELIVERY
- On Al Standard
Sizes Upon
Suitable Priority

Builders of Precision Communications Equipment
7421 SOUTH LOOMIS BLVD., CHICAGO 36, ILLINOIS

= and so is your
equipment when

it’s been pressurized with an ANDREW DRY AIR PUMP

® Dry Air Pumps provide
simple, inexpensive source
of dehydrated air for your
pressurized electronic
products. You can avoid
component failure due to
humidity by enclosing the
entire apparatus in an
air tight chamber and
maintaining dry air
pressure.

FOR DETAILED INFORMATION
WRITE FOR BULLETIN No. 30
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For air-borne equipment, too!l
Condenser plates will not
spark over at high altitudes
if the apparatus is pressur-
ized with dry air, because
then moisture condensa-
tion is no longer a problem.

"ANDREW CO.

363 East 75th Street
Chicago 19, lllinois

www americanradiohistorv com

linkage system, by a lever at waist
height.

Rhombic type antennas are used
for the 27 radiators. Three sizes
cover the frequency range of six
to 18 mc, with adjacent size pairs
being used simultaneously.

These three sizes are designed at
mid-frequencies of 1633 me, 11.67
me and 9.33 mc,-with a low ver-
tical angle of approximately 10 deg.
and a beam width of 20 deg. at
these frequencies. Antennas are
four wavelengths long on each side,
with a tilt angle of 70 deg., and an
average elevation of 1.4 wavelengths
above ground. Antennas are con-
structed of three No. 6 copper weld
wires on each side, spaced at the
side poles, and converging to a
point at each end. Due to low in-
herent coupling between adjacent
rhombic antennas, common support
poles could be used. Each pole is
actually two poles, spliced butt-to-
butt with a steel sleeve. Poles rest
in a 6 in. recess in a concrete base,
and are guyed at three points.

In order to avoid wasting up to
50 per cent of the power delivered

-| to the antenna, by the conventional

dissipative rhombic termination
method, re-entrant transmission
lines have been incorporated, where-
by the normally dissipated power
is returned to the input line, prop-
erly phased and adjusted as to volt-
age magnitude, through the use of
stub lines of the proper values and
spacings along the return line. Im-

= | pedance of the input line is cor-

rected in a like manner, and in
some cases combined with one of
the re-entrant stub lines. All stubs
of the shorted variety are grounded
at the mid-point of the short, to
provide static drain, and lightning
protection.

Transmitters in pairs

Transmitters are scheduled in
pairs so that as one frequency is
becoming less effective in a chosen
coverage area, the other is already
in operation on the frequency next
coming into maximum effective-
ness.

To change frequency, two men
are required to make the necessary
technical adjustments in the short
period allowed (usually 15 minutes).
One man re-tunes the transmitter,
and the other makes the necessary
antenna changes and adjustments.
The control operator shuts down
the transmitter after the scheduled
sign-off, and disconnects the fre-
quency generator which had been
driving the transmitter, connecting
it . to the proper generator to sup-
ply the new frequency. This change
is made on the rf generator patch-
ing panel. Then he moves the dials
on the transmitter unit to pre-
determined settings, or changes
pre-tuned coil condenser circuits as
required for, each stage of the
transmitter, beginning with the
lower power stages, and ending
with the high power final stage and
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has made 2 museum-piece
of the

Black Hand of Corrosion

Y T e T
il

e

=

THE BLACK HAND of corrosion feeds on the free acids re-
leased by insulating materials that are in contact with cur-
rent-carrying copper wire and moisture. In delicate circuits,
it can cause the wire to break —in any circuit it can create
gaps in the insulation, shoris across the line ‘and conse-
quently interfere with operation of equipment.

Now, Lumarith. (cellulose acetate base) has made a mu-
seum-piece of the black hand. Lumarith is resistant to elec-
tralvtic action. It does not combine with moisture and current,
fo give corrosion a breeding ground. It is unique among
dielectric materials in this respect.

Check on the various forms by which Lumarith can im-

| Lumarith

Lo

prove wcwux electrical equipment: FOILS for cail lir-

ings, coverings and interlayer insulation . . . FILM3
for spiral-wound tubes (square or rounc) . . . MOLDING
MATERIALS for molded parts—coils, spools, bebbins,
housings, sases, plugs . . .

Lumarith foil can be supplied with a special mat
finish (A-78) that increases elongation, helps visibility and
prevents wire slippage. Send for Lumarith Electrical Beoklet.
Celanese Plastics Corporation, The First Name in Plastics, a
division of Celanese Corporation of America, 180 Madison
Avenue, New York 16, N. Y. Celanese Yarns and Fabrics offer
the same dielectric and ccrrosion resistant qualities as Lu-
marith Plastics. For data, address Celanese Corporation of
America, 180 Madison Avenue, New York 16, N. Y.

# Reg. U. S. Pat. Off.

LUMARITH* A CELANESE* PLASTIC
Films . . Fails. . Sheets.. Rods. . Tubes. . Molding Materials
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l the adjustable antenna coupling

) loop.
SPABE PA RTS Boxns While these adjustments are be-
ing made at the transmitter, the

. . . second man proceeds, in an an-
Made as per specification—42 B 9 (Int) for shipboard use, tenna servicep car, to the main
Electrical and Mechanical. Navy grey finish. switching station, Wherit het con-
i H nects the proper transmitter trans-
Immediate Delivery. mission line with the proper an-
tenna transmission line. He then
proceeds to the antenna group, and
connects the transmission line to
the desired antennas through the
No. 1025.1 l line switches previously described.
12 x 6" x 6" Finally, the proper pre-tuned cir-
cuits are inserted by use of switches
’ to adjust the antenna for its as-
signed operating frequency.
! Upon completion of the necessary
I adjustments, he advises the trans-
l

24 STOCK SIZES |
Number | Length | Width Heig"r\li

1025-1 12 6 6

:g:i; :: ‘: 2 mitter operator, who is then ready

T B % - to put the transmitter on the air

s » o : on its new frequency.

T = < . The car wh-lch is used for }:hese

e T = = | operatxops is especially designed

Thos T F z an‘d' equlppgd for antenna work. Its

crr = = . equipment 1n§ludes a complej:e two-

~625TS = o | way FM radio communication set,
- ] with which the technician is in

1025-11 | 18 | 15 | 12 ' constant communication with the

1025-12 18 12 12 ‘ control room.

1025-13 | 18 | 18 | 12 This FM radio is just one part of

1025-15 | 24 | 15 | 12 ‘ the complete “intercom” system,

1025-16 | 24 15 15 which also includes telephones and
1025-17 | 24 18 12 public addfess systems. The com-
1025-18 | 24 | 18 | 15 | bination of the three affords a
1025-19 | 24 18 18 complete and flexible means of
1025-20 | 24 12 9 communication between personnel
1025-23 [ 30 15 9 anywhere on the property.

1025-14 30 15 12 -
1025-22 36 12 9
1025-21 42 9 9

9

lio2s24 ] 42 [12 | THERE'S A DBAKE
WRITE FOR PRICE LIST ! SOLDERING IRON

FOR EVERY TYPE OF
ELECTRONIC WORK

No. 1025-11
18" x15"x12" ; |
(Partitions extra) )

e

From that mighty mite

= = s 2 § T e

the Drake No. 400 to the high-
speed production “honey”

R —
the Drake No. 600-10 there is a
high quality Drake Soldering Irop
| “just right” for the job.

®
Drake Heat Controls and the
| Drake “Magic Cup” Stand are
important soldering aids.

Cole Sfe,e'
office equipment

again be availoble

aofter the war

will

SEE
YOUR RADIO
PARTS JOBBER

STEEL EGUIPMENT COMPANY
349 Broadway, New York 13, N. Y. Factory: Brooklyn

3656 LINCOLN AVE. CHICAGO, ILL.
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AITTEIET

EERARS

Au5iMas)

T T———

8 i ¢ Bl

-

R

D A1LSIMAG Steatite Ceramics. are unsurpassed for lending permanent rigidity—
permanent alignment and accurate spacing of elements in electrical circuits.

ALSiMac Insulators are permanent materials. They are strong, hard, #nflexible—do not
distort by loading, nor do they shrink with time. Impervious to heat up to 1000° C. Highly
resistant to thermal shock: Non-corrodible. Do nat absorb moisture.

If stability is a requirement of your electronic and electrical apparatus, investigate the
e strength and permanent rigidity of ALSIMAG. Send us a blueprint or a sample. Let us prove

B#th time the Army-Novy “E* that ALSIMAG is best suited to your requirements.
Award for “comtinved excollznce

in quantity and quality of

essential war production.”

AMERICAN LAVA CORPORATION, CHATTANOOGA 5, TENNESSEE
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INVASION—BUY MORE BONDS NOW!

BACK THE

iHL ADvVva

ANSWERS TO BOTH QUESTIONS
WAITING FOR YOU AT DIALCO

Let us solve your problem with a com-
plete unit — fitted with the proper G.E.
or Westinghouse Lamp. We manufacture
the most extensive line of Pilot Lights . . .
Special emphasis on Neon applications.
Write for Catalog today.

YOU CAN DEPEND ON DELIVERIES ~.
WHEN YOU DEAL WITH THE /fé}‘"
-

DIRLLIGHTCO. ooy

900 BROADWAY + NEW YORK 3, N Y.
Telephone: ALgonquin 4-5180-1-2-3 |

iMON SANOE J34OW ANI—NOISY ANI

174

PLASTIC PARTS

Large or small quantities. Produced to your specifi-

cations. Precision machining, stamping and forming

all plastics. No molds required. Send your blueprint,
or write for bulletin.

PRINTLOID, 7.

93 Mercer Street New York 12, N. Y.
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CARRIER PRINCIPLES
(Continued from page 87)

the carrier receiver and result in
what might be called a form of
static. This problem usually is not
particularly serious because the
carrier is usually so strong at the
receiver that it over-rides the noise.
Such noises are also intermittent
in nature, unless resulting from
corona.

Surge protection includes, for in-
stance, the protection of the tun-
ing capacitors used in the resonant
line traps. Thus small lightning
arresters are used to provide pro-
tection against surges and such
transient voltages as might other-

' wise puncture the capacitor dielec-

tric. Similar protection must be
provided for all circuits including
reactive components which will be
subjected to the transient voltages
present on every power transmis-
sion line. For this reason spark
gaps, grounding switches, and pro-
tector gaps are required on the line
tuning equipment and in the base

a of coupling capacitors.

In conclusion, power line carrier
is a field of major importance—in
fact, of increasing importance to
electric power systems. Its applica-
tions in the individual fields of
telephone communication, relaying,
telemetering, supervisory control,
and load control become more and
more important as the complexity
of power systems increases. Inter-
connected systems encounter prob-
lems which can often be  solved
with power line carrier as the com-
munication link. High speed relay-
ing and load control permit han-
dling larger power flows over lines
that otherwise could not safely
handle them for fear of system in-
stability.

Telemetering and supervisory
control will permit the load dis-
patchers to provide more efficient
operation of the system. Telephone
facilities for the long distances usu-
ally involved in major system inter-
connections aid the system load
dispatchers in providing the power
interchanges required by contracts
or other agreements; and the in-
formation provided by telemetering
and supervisory control may be
especially valuable for such sys-
tems.

LOCATING MINES

(Continued from page 83)
tuned to 1,000 cycles by means of
a choke and trimmer. The sig-
nal voltage developed is coupled to
the tube through a coupling ca-
pacitor.

Negative grid bias voltage for
both tubes is derived from the volt-
age drop across the potentiometer
in series with the negative side of
the “B” supply circuit. The voltage
is then applied through resistors,
which serve to decouple the stages
in conjunction with the by-pass
capacitors. The plate of the tube
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is coupled to the resonator and the
output meter through a trans-
former.

The oscillator circuit comprises a
tube, a transformer in push-pull
arrangement, and their associated
parts. The frequency of oscillation
is controlled by the inductance of
the plate and grid windings of
a transformer and the capacity of
the capacitors. Audible indication
of the presence of metal is given by
the acoustic resonator. This is an
earphone encased in a housing. The
acoustic selectivity of the resonator
housing produces an amplified 1,000
cycle note,

The visual indicator is a full-
wave rectifier-type 0-1 milliammeter
with pole pieces so shaped that
logarithmic relationship exists be-
tween the voltage applied to the
meter and the needle deflection ob-
tained. The meter is connected in
series with a capacitor, and across
the output transformer.

Possibilities of this type of me-
tallic detector in future postwar
activities show promise for use in
many industries. In fact, it could
easily be used in the lumbering in-
dustry, to detect nails, spikes and
other unwanted metallic objects
before sending lumber to the saw
mill. Other industries in which such
a detector could be of value are
linoleum, paper bag, linen, jewelry,
ete.

This detector also can be used in
streets in detecting misplaced or
lost pipes, water mains, conduits
and other metallic objects and even
the detection of metal treasures
and monies lost in the sands at
the beaches. It may also be em-
ployed in detecting armed persons
-entering a premise.

WIDE READING

Grounded-grid Circuits
(Continued from page 112)

bias is obtained across a parallel
RC circuit between grid and
ground. The circuit is recommend-
ed for use as the primary oscillator
in a frequency-modulated trans-
mitter.

In the two-tube amplifier shown
in the first figure, the cathode fol-
lower tube T: drives the grounded-

] ¥
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Grounded grid oscillator
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MEET THIS MEMBER OF THE
FREED TRANSFORMER FAMILY

“4_ o

FREED W you ﬂZZ FIVE

Freed develox:ment and resex:h crected this Fand Pass Flter whiea is

the .ast word in rugged cons.riciion and specialzed eng-neering. A sefer-

ence to the curve prosides @in accuratz picture of :is performance. Tive
points of supericrity are five gcod reasors why 3and Pass Flters for vour
.post war products shculd bes by Fres& 1. Ther provide naximum per-
formance in a winimum of ssaze 2. Thev provice aizh cttenuatior im-the
stop band, ‘w.th ow insertion lssg; 3. T‘lev are rigidly test=d Tnd inspested
for uniformi-y; 4. They «are avi ioole ir 1 compleiz range of frequeaci=s to
meet your requ remends; 5. ‘Ttey are physically canstructed for rugged
service.

For trausfermers, reactws. filters lor. your pc twa predusts, cor-

stelt Freed Enginesring Service now. Descriptive felder on reques .

REED TRANSFORMER
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3 BASIC TYPES..DOZENS OF
ADAPTATIONS TO MEET ANY NEED

For many years, Shallcross has devoted 1009, of its extensive
resistor engineering and production faciliies exclusively to
accurate fixed wire-wound types. This has resulted in bringing
to the field of electronics 11 basic time-tested types. These types
can be readily adapted to meet all engineering needs as to ter-
minal, mounting and other physical require-
ments. Special processing with materials
found exclusively at Shallcross provides a
complete selection of resistors which retain
their accuracy and stability even under
the most severe conditions of temperature,
humidity and fungus.

INSTRUMENT TYPE RESISTORS

Designed to dissipate 1 watt and having a tolerance of 0.25% (or
less if required) Shallcross bifilar wound Types 245 and 7528 are
ideal for wide variety of precision instrument applications.

When you have need of Accurate Fixed Wire-wound Resistors,
write for the complete Shallcross Akra-Ohm Catalog.

SHALLCROSS MFG. CO.

DEPT. EI-15, COLLINGDALE, PA.

ENGINEERING - DESIGNING « MANUFACTURING
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WIDE READING

grid tube T.. The input impedance
of T. is computed:

ESIIZ - (%2‘"2)/(1&2‘ ).

Assuming R to be of the same order
as the tube resistance, or larger,
and that the amplification factors
of both tubes are much larger than
1, the stage gain is:

Eop/E| = ugRy/(Ry ¢ Ryp + uyRy /i)

A practical oscillator using a
grounded-grid tube T. and the
cathode follower T: is shown in the
second figure. The high input im-
pedance of the cathode follower
imposes light loading on the main
tuned circuit. Unity gain in this
stage provides ample driving volt-
age to insure reliable oscillation up
to very high frequencies, even when
using low Q tuned circuits. One
side of the tuned circuit is ground-
ed for RF. Triodes or pentodes
may be used. The resistance value
R of the cathode-coupling network
and the dynamic load resistance R:
of the tuned circuit in the plate
lead of T: are connected by the
relation:

ug (s # IR R = (5961 Ry #R | IR = fu{+1 RyoR = (Rg|*R{)Ryo

A piezo-electric crystal may be
provided in the lead connecting the
two cathodes to control the oscil-
lation frequency. Two resistors
would then be inserted between
each cathode and ground, respec-
tively.

On Push-Pull Amplifiers

R. L. Russell (Wireless Engineer,
Longdon, October, 1944)

On the supposition that the
transconductance characteristics (I;
and I, as function of V,) of the
two tubes are identical branches of
a hyperbola, a geometrical explana-
tion for the operation of push-pull
amplifiers is given. The common
negative grid bias of the tubes de-
termines the relative position of the
two branches of the hyperbola I
and I along the V. axis, which axis

Transconductance characteristics of the twe
tubes in a push-pull amplifier
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Still Young at 99..

Who wants a tracing paper that's still good—and we
mean good—still white, transparent, flexible—99 years
later? Well, you can never tell. Maybe more tragic
things have happened than having a drawing go to
ruin in its sleep, but nevertheless, that can be awfully
serious. That’s only one reason why we developed.
ALBANENE white tracing paper. It's permanent,
because it’s made of 1009% long-fibre pure white rags,
treated with Albanite. In drafting rooms today there
are drawings on ALBANENE that are years old and
still in perfect condition.

What's Albanite? It’s a crystal-clear, unaltering syn-
thetic developed by the K&E Laboratories, and is
= simply tops as an impregnating medium for long-fibre
7 paper stock. That gives ALBANENE extra trans-
parency. And because ALBANENE stays white, it
gives strong, contrasting prints. It’s fine to work on
too, with pencil or ink—keeps clean and takes erasures
well. That's not the whole story; to get it all, write
us on your letterhead for a sample sheet. Made in
rolls, sheets, and pads.

LSS
Rez= -, Cbamence

Drafting, Reproduction, Surveying 3 )
7 Z REG. U, 8. PAT, OFF,

Equipment and Materials
Slide Rules, Measuring Tapes C
LS
& 54
e _,,(q'
V1,
i""“é%”@t,e
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KEUFFEL & ESSER CO.

EST. 1867

NEW YORK « HOBOKEN, N. J.

CHICAGO s DETROIT . ST. LOUIs
SAN FRANCISCO . LOS ANGELES - MONTREAL
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\\ A “~"  Proud as a sculptor when his masterpiece is unveiled
\ )

Sincere pride is a natural trait of everyone at R-B-M...

Jjustified pride in the advanced design and precision

\\ AR manufacture of every product; enthusiastic pride in its

§ by wide approval and acceptance. An important reason why
R-B-M is a leader in its field.

New R-B-M 400 Cycle Relay

Designed especially to meet the exacting requirements
and severe operating conditions of fast, modern aircraft,
this new R-B-M 400 Cycle Relay is light in weight, high
speed in operation, completely sealed against dust, and
not affected by vibration. It is thoroughly insulated to
prevent phase arc-over, and contact bounce has been
reduced to an absolute minimum. Rigidly tested under
all conditions. Now being used by leading airplane
manufacturers. Available for many applications. Send
for complete specifications today. Write Dept. B-1 . . .
R-B-M MANUFACTURING COMPANY

Division of
EssSEXx WIRE CORPORATION

LOGANSPORT, INDIANA

y 1 ="
RELAYS, SOLENOIDS," SWITCHES AND CONTROLS
FOR ELECTRICAL, ELECTRONiC AND INDUSTRIAL USE "3\

WwWW.americanradiohistorv.com

WIDE READING

represents one asymptote of the
hyperbola.

To obtain distortionless amplifi-
cation, it is necessary to so select
the grid bias that the two trans-
conductance characteristics' I;, I
are in the conventional relative
position of two branches of a com-
plete hyperbola. In other words,
the asymptote O—A; of the branch
I, (to which the I, characteristic
approaches, as V. increases within
the normal working range should
be the continuation of the asymptote
O—A» of the other branch I» so
that the two asymptotes form one
straight line A;—As; as in the
figure. It is proved mathematically
that the resulting combined char-
acteristic of both tubes (I; -1I»), as
a function of V., will then be the
straight line A;—A,, because for any
hyperbola the distance P;R = QP:
so that (P1Q-QP2) = (I;-Is)
= QR, where R is a point on the
asymptote.

Methods are described by which
the hyperbolic shape of a tube
characteristic can be identified.
Overall characteristics of a push-
pull amplifier for different values
of grid bias. were taken with a
cathode-ray tube, and, as expected,
a linear characteristic could be ob-
tained for a special value of grid
bias.

(Continued on page 180)

n. F. cTiossj

llustrated are standard stock chokes de-
signed to cover a band of frequencies. Uni-
formly flat in response, Johnson R. F.
chokes are equally effective over the en-
tire range for which they were designed.
Wire is enameled, silk covered, impreg-
nated with low loss R. F. lacquer, and wound
on steatite cores. Available in severa! cur-
rent ratings.

Also available on special order are high
current chokes for large transmitter appli-
cations. These special chokes are individ-
ually designed to operate on a specific fre-
quency in such applications as tower light-
ing circuits and in power supply circuits.
Send your specifications to Johnson for
recommendations and quotations.

Ask for Catalog 968 (Q)

a éamoa: name in Radio
=

E. F. Johnson Co. Waseca, Minn.
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OOK to G.E. for help in meeting those
urgent production schedules. Right
now our expanded facilities for fabrica-
ting G-E mycalex parts are ready to
take on the job of assisting you. We

can supply G-E mycalex parts more

quickly, supply them in large or small
quantities and, most important, make
them exactly to your specifications.

More and more manufacturers are
turning to this G-E service to help solve
their production problems. They know
that it will save them time, and, on
today’s production schedules, time is
money. They know also, that quality
will be tops, that skilled craftsmen, ex-
perienced in every operation, will do
precision work and, if necessary, they
can call on G-E engineers for advice.

Whatever your problem, be it mill-
ing, machining, tapping, drilling, punch-

ing or flycutting, you will find it eco-
nomical to turn to G-E specialists for a
satisfactory solution. Remember too,
that G-E mycalex parts have the same
qualities of endurance that character-
ize all forms of G-E mycalex. They do
not shrink, warp or carbonize and are
practically impervious to water, gas
and oil.

Act now to step up production speed.
Your inquiry on G-I mycalex parts
and fabrication facilities will receive
prompt attention. We will be glad to
quote prices and delivery dates on the
parts you need.

Tune in General Electric’s “The World
Today” and hear the news from the men
who see it happen, every evening except
Sunday at 6:45 E. W. T. over CBS. On
Sunday evening listen to the G-E “All-
Girl Orchestra” at 10 E.W. T. over NBC.

. Over 21 Years of MYCALEX Experience— Your Assurance of Quality!

GENERAL @) ELECTRIC

ELECTRONIC INDUSTRIES e January, 1945
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FREE-

G-E MYCALEX
BULLETIN

ELECTRONICS DEPARTMENT
GENERAL ELECTRIC
ScHENECTADY, N. Y.

Please send me a free sample and my
copy of the booklet describing G-E
Compression-Molded Mycalex.
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Probqbly the most important single factor in modern
warfare is complete, dependable communications. De-
pendable communications require a dependable power
supply. Pincor is proud of its part in furnishing portable
gasoline-driven and other electrical power supply units
fo the fighting front as well as to the home front.

Look to Pincor for your postwar needs in power plants,
motors, converters and battery chargess,

DYNAMOTORS . . . CONVERIERS
GENERATORS . .. .D C MOTORS
FOWER FLANTS...GEN-E-MOTCRS

BUY WAR BGNDS!

PIONEER
GEN-E-MOTOR

CORPIRATION
5841-49 CICKENS AVEMNJE
CHICAGZ 3%, LLINOIS
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A Direct Reading
Audio-Frequency Meter

(Continued from page 112)

is applied to the grid of the 6V6G
beam-tetrode used as a limiter.
During the negative cycles the tube
is cut off and during the positive
cycle the plate voltage falls rap-
idly to a low value which remains
constant throughout positive values
of the grid voltage. Consequently,
a square-wave voltage of repetition
frequency f, £ being the unknown
frequency of the input voltage, and
of constant amplitude of about 125
volts is produced and applied to
one of the capacitors C. As the plate
potential reaches its maximum, one
of the capacitors C, which is con-
nected into the circuit by switch
S, charges to this potential through
diode D,; when the plate potential
falls to its minimum, C discharges
through diode D.. A meter having
a full scale deflection of 1.0 mA is
inserted in series with diode D.;
the current through the meter is
proportional to the input frequency.

For better stability, the 6V6G
tube is supplied from a 150-volt
regulated source. To ensure that
sufficient input is available for
over-swinging the limits of cut-off
and zero bias conditions of the
6V6G, a 6J7G pentode amplifier is
included.

The accuracy on all ranges is
within 2 per cent of full-scale read-
ing. The range is 0-30,000 cycles,
covered in six steps of 0-100, 0-300,
0-1,000, 0-3,000, 0-10,000, 0-30,000
cycles. The meter requires 1 volt
for correct indication and this in-
dication is maintained for input
voltages greater than 1 volt up to
at least 300 volts. The input im-
pedance is approximately 130,000
ohms. The reading is reasonably
independent of noise voltages. A 10
per cent change in supply voltage
causes a 2 per cent change in meter
reading.

Experiments on Electrets

G. Gross (Physical Review, July,
1944).

An electret is a capacitor, con-
taining an absorptive dielectric
(like carnauba wax), charged at a
high temperature and then cooled
while still connected with the volt-
age source. When finally short-
circuited, only a partial discharge
occurs, because a part of the elec-
tric charge stored up during the
preceding charging cycle behaves
as if “frozen,” and is retained with-
in the dielectric as long as the tem-
perature is kept low.

Current and charge involved in
the electret effect are measured
under varying conditions as a func-
tion of time. Charges having the

ELECTRONIC INDUSTRIES ® January, 1945
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When Victory is ours, and Peace returns to the land . . . will

YOU be snug in your own paid-for home—with security

against illness, provision for retirement, education for your
children—all ASSURED BY BONDS?

u@\\\5

Or will you be one of those “toc ‘busy” people = e
who “meant to buy Bonds tomorrow”? Who find =S==—=

themselves entering the postwar period empty- e , ==
banded . . . facing the future with uncertainty? — - T

The choice is yours. g:: g SI:E Biesd0 ,
For, wherever you are, in the service, the factory, =—_— = =
the farm, the office, YOU and that family you i oo s

: () ]
[] ‘f%"ln_n Dg .

<L

[a=Ta
-
o

Tjam]=]

love so much c¢an be provided for—or can be
neglected . .. it’s up to yox.

Yes, actually! It all depends on what yox do. On
what you do before the war’s over; on what you do, in fact, TODAY'!

You must know by now that the best, the safest investment in the world—the one with the most
liberal terms—is United Statess WAR BONDS. What you may not know is that they are the best
insurance policy there is. If you regularly invest a percentage of your weekly income in bonds—and
also buy them with your savings or extra earnings, NOW—you can accumulate that very Nest Egg
which spells security for your family . . . easily,
painlessly, right away. And, in just ten short
years, yow'll have 4 DOLLARS FOR EVERY 3
you invest!

We guess that makes War Bonds just about the
best darn buy there is. You're helping the boys
to come home sooner—and you're insuring a
bright, safe future for those you love. When you
invest in Bonds, the full faith and credit of
the United States Government is bebind that
future of yours!

i =] v=]

%]
([@]=a!

If You Believe in America . . . BUY BONDS!

p Here at Kenyon. we're proud to play our small role on the stage of a BIG

‘ @ war. That's why EVERY Kenyon transformer used by our fighting forces
throughout the world reflects only the highest precision craftsmanship.

b Kenyon workers are doing their share—bringing Victory closer by turning

. 5 N o,
THE MARK OF EXCELLENCE out top quality transformers uninterruptediy—and as fast as possible!

KENYON TRANSFORMER CO., Inc. &=:or =
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Do IO“R ; 1 1 3 polarity of the electrode potential

and charges of opposite sign are
both observed on the electrode sur-
faces, due partly to the formation
of dipoles within the dielectric and
partly to the transition of.ions into
the dielectric and of electrons ex-
tracted from the dielectric.

Harmonic Synthesizer

J. M. Somerville (Journal of Scien-
tific Instruments, London, October,
1944)

A harmonic synthesizer is de-
scribed which will combine any
seven sinusoidal oscillations in the
frequency range from 50 to 20,000
cycles and allow separate control
of the amplitude and phase of each
component. The device may be used
for analysis or for demonstrating
and studying combined oscillations,
particularly a fundamental and
several harmonics. A complete cir-
cuit diagram is included.

Submerged Repeater

R. J. Halsey and W. T. Duerdoth
(Post Office Electrical Engineers’
Journal, London, July, 1944)

A submerged repeater, believed
to be the first ever included in a

OUR
SPECIALTY
FABRI(ATING
MYCALEX

IN ALL FORMS,
to

s having trouble fi nding an exactly

power supply for today's war
Are you planning the power suppl.y for
ducts? Then let Wincharger Engineers
ou lots of time and worries

Are you engineer
correct electrical
products?
your future pro
help you. They can save y

MOTORS
@ Built in and shell type motors
@ Adjustable speed motors

@ Syncronous Motors

@ Rotary Electrical aviation equl
ers

if you need:

pmeni'

\

@ Dynamotors and Invert

tor sets
@ Motor Genera
@ Railroad Car Lighting Generators

BONDS for  [%:
VICTORY i [

artaricy
4014700y

Wi 20 ROTARY ELECTRICAL EQUIPMENT

WINEHARGER CORPORATION SIOUXCITY, IOWA

Specifications

(7

COLONIAL

KOLONITE COMPANY

2212 W. ARMITAGE AVE,, CHICAGO, ILL.
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“LET'S WORK 1T 0T TOGETHER

At Dow, we firmly believe there is one sure answer to success in plastics. It’s a simple, friendly idea—yet
so important that we are putting aside this advertising space to tell you about it.

Our work with many manufacturers and molders all over the country has proved the value of close and
continuing cooperation with them in developing nearly every job. As plastics move into a period of even
greater usefulness, this teamwork becomes inéreasingly important; for putting plastics to work right is not
a one-man job. It is not even a one-industry job. Instead, it calls for the combined skill and ezperience of
manufacturer and designer—working step by step with molder—and Dow.

That’s why we say “Let’s work it out together””—it saves time and money and puts plastics in their right place.

THE DOW CHEMICAL COMPANY . MIDLAND, MICHIGAN

New York « Boston » Philadelphia » Washington » Cleveland - Detroit » Chicago « St. Louis « Houston + San Francisco « Los Angeles » Seattle

oW PLASTICS I NCLUDE:

PLASTICS

Styron Saran  Ethocel

—Wwww.americanradiohistorv.com



X SPEI'!I develops
~ volume production
of improved Hermetic Seals

Conforming to Army-Navy requirements
for critical field conditions

Transformers, condensers, relays, vibrators
and various component parts can now be
protected against heat and tropical humidity,
salt spray, sand infiltration, fumes, fungus
attack and other varied conditions that cause
sensitive equipment to fail under eritical
conditions.

In the laboratories beyond Sperti, Inc., tech-

niques have been discovered which permit

volume production of improved Hermetic
Seals at low cost, safeguarded by unique in-
spection methods.

Principal features of the improved Sperti
Hermetic Seal are:
1. Small, occupies little space, one piece, no other

hardware needed, simple and easy to attach. (Solder-
ing temperature not critical.)

2. Vacuum tight hermetic bond, hydrogen pressure
tested for leaks. °

3. Resistant to corrosion.
4. High flash-over voltage. Does not carbonize.

5. Insuvlation resistance, 30,000 megohms, minimum,
after Navy immersion test,

6. Thermal operating range—70° C. to 200° C. Will
withstand sudden temperature changes as great as
140° C.

‘Wire or phone for information, today. Give as
complete details as possible so that samples and
S recommendations may be sent promptly.

184
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working cable system, was laid in
the Irish Sea by the British Post
Office in June, 1943; its construc-
tlon and operation are described.
The maximum depth of water in
which it can be laid'is about 200
fathoms and it is intended for use
on the Continental shelf-only. Pro-
visions for mechanical and chemi-
cal ruggedness and long life of
tubes and equipment are discussed.
Each of the three amplifier stages
has three alternative tubes, any of
which can be brought into circuit
by dc switching controlled from
one of the shore stations.

Electron Diffraction Pattern
of Copper-Gold Alloy

F. E. Hawworth (Bell Laboratories
Record, November, 1944)

By heating metallic alloys under
controlled conditions thelr proper-
ties often can be improved. One
of the many structural changes
which may be made is a rearrange-
ment of the atoms in which those
of a given kind choose special posi-
tions in the crystal lattice of the
alloy instead of being arranged at
random. Studies of this change of
structure in copper-gold alloy by
means of electron diffraction pat-
terns are reported. The process of
ordering of the crystal lattice when
theated can be followed on very thin
specimens.

Edison Discovered Basis
of Wireless 69 Years Ago

Discovery by the late Thomas A.
Edison of an “Etheric Force,” the
phenomenon now known as wire-
less and radio, occurred on Nov.
22, 1875, 69 years ago, at Newark,
N. J., several months prior to mov-
ing his laboratory to Menlo Park,
N.J

While Edison was studying the
workings of a vibrator magnet that
was operated by a battery current
on November 22, 1875, he detected
a peculiar spark coming from the
magnet’s core. Believing it was due
to faulty instruments, he checked
the connections and insulations,
only to find they were perfect.

He learned that he could get the
same type of new spark by touch-
ing some part of the vibrator with
any substance that formed a good
conductor., He then attached the
wire to the end of a rod that vi-
brated and drew a spark from the
wire and then got another by turn-
ing the free end of the wire back
on itself. This discovery, which
Edison termed “Etheric Force,” was
actually man’s first knowledge of
the wireless wave now used in wire-
less telegraphy and radio. It oc-
curred 12 years before recognition
was given Professor Heinrich Hertz

ELECTRONIC INDUSTRIES © January, 1945



for ELECTRONIC TUBES
by STUPAKOFF

Stupakoft ceram_cs were used as heatzr -nsulators in
tie first A. C. rad:c tube. Developments in the electronic
industry have nccessimtzc constant changes in :nsulator
specifications in orcer 1o retain proser tube characreristics.

Stupakoff eagirzesing anc pesearch has kepe pace

with this progressive imcustry and today, as always, is
equipped to producs the finest cbminable rad o grade in-
salators. Vastly -increased production facilit:es assure an

unending flow of prec sipa made ceramics to your produc-
tion lines. Write today for engineering assistance in de-
veloping correct insulztion for you- product.

Do More Than Becre—Buy XTFA War Eonds

STUPAKOFF CERAMIC .AND MANUFACTURING CO., LATROBE, PA,

ACHIEVEMENT"

R x - < =

P R
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The BOGEN MC-225, identified by the
Army as type AN UIQ-1, and by the
Navy, Marine Corps and Amphibious
Command as the Portable Beach-
master Announcing Equipment, is il-
lustrated rabove. This system has
seen extensive action in Normandy,
as well as in the Battle of France in
its entirety. Numerous other phases
of its service include amphibious
landings in the South Pacific, and
more recently, a vital contribution to

the success of the airborne invasion

of Holland,

BOGEN sound engineers—by devel-
oping, designing and building ultree
high-powered sound systems for

Ulfra H:gh-Powered Sound...another
BOGEN first for post-war markets!

every branch of the Armed Forces—-
have gained the knowledge essential
to leadership in the field. The experi-
ence gained “under fire” will lend
impetus to both theary and actuality
for tomorrow’s applications.

BOGEN Sound Systems—setting a
new standard for Industrial Program
Equipment — for announcing, inter-
communication and public address
broadcasting—will be available for
schools, hoepitals, churches, indus-
triad plants; airports, railway sys-
tems, recreation cemnters, etc.
BOGEN engineers are ready to asdst
you in the planning of sound equip:
ment needs. Inquiries are invited.

Dawd Bogen ¢€o. INC.,

COMMUNO-PHONES © ELECTRONIC EQUIPMENT

663 BROADWAY, NEW YORK, 12,N.Y.

d 'y :":l' BOGEN SOUND S5YSTEMS ® AMPLIFIERS

WwWW.americanradiohistorv.com

for his “Hertzian
waves.”

In 1885, Edison invented a sys-
tem of wireless telegraphy by in-
ductions to and from trains in mo-
tion and between moving trains
and railway stations. This system
was installed by the Lehigh Valley
Railroad in 1887 and used for sev-
eral years. In 1885 the final patent
covering his ideas towards trans-
mitting messages Dbetween ships
and shore and also between ships
at sea was applied for. This latter
patent was sold by him to Marconi.

In 1883, in his laboratory at West
Orange, Edison learned that an in-
dependent wire or plate placed be-
tween the legs of the filament of an
incandescent lamp acted as a valve
to control the flow of electric cur-
rent. This he called the “Edison
Effect,” the discovery which covers
the fundamental principle on which
the modern radio tube is based

discovery of

Littelfuse in New York

A New York city office at 70 Pine
St., has been opened by Littelfuse,
Inc., whose factories are in El
Monte, Calif., and Chicago. At the
same time, Jack D. Hughes, who
has been production manager at the
Chicago plant, has been appointed
eastern division sales manager. He
will be in charge of the New York
office.

mnne BY

ﬂgfwﬂ%/ﬁ FOR

&I/W! Ul 2S

concentrating upon VICTURY

for the duration

cornish

WIRE COMPANY, mc

15 Park Row, New York City, New York
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WILCO ANNOUNCES

’

Larger Plant

New Equipment

Increased Facilities.

~ for producing

"TUBING

The demand for Wileo tubing, wire and other products used in various electronic applications
for the Army and Navy has caused the H. A. Wilson Company to increase its manufacturing
facilities and develop new products and techniques. Both present and future customers will
find these new Wilco developments of great advantage.

The H. A. Wilson Company manufactures and is interested in receiving inquiries regarding
the following products—

WILCO RADIO TUBING WILCO RADIO WIRE
Silver Tubing (Fine, Coin, Sterling) Silver (Fine, Coin, Sterling)
Gold Tubing (any karat) Silver-jacketed Invar
Gold on silver (on one or both sides) Silver-?acketed TR
Gold on bronze (on one or hoth sides) Sllver-]a}cketed Copper
" Gold Wire
Silver on-copper (on one or both sides) Cold.amsilver
Tubing made to order from special ma- Gold-jacketed Bronze and Brass
terials or any combination of materials. Any other type of jacketed wire desired

Let us analyze your problems. W rite

THE H. A. WILSON COMPANY

105 Chestonut Street, Newark 5, N. J.
Branches: Detroit * Chicago
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Photo courtlesy
Supreme Instruments Corp.
Greenwood, Miss.

20 Vesey St., New York 7, New York
85 E. Gay $t., Columbus, Ohio
600 S. Michigan Ave., Chicago 5, Il

1215 Harmon Pl., Minneapolis 3, Minn.
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COnanl’s
SERIES 500

Series 500 (.500" diameter discs) is the
- general service unit of the Conant family
. of instrument rectifiers. Its design and

. construction arc the result of more than

* cleven years of constant experience

and close co-operation with instrument
manufacturers.

Here is a rectifier that will take accidental
overloads in its stride without damage
because of its rugged construction and
ample disc area.

Assembly operations are simple and speedy
with its single mounting stud. For all
general applications at commercial and lower
audio frequencies, you'll be wise to choose
Conant’s “Old Faithful)” Series 500.

Frstlvewmend %oé/téza
ELECTRICAL LABORATORIES

6500 O STREET, LINCOLN 5, NEBRASKA, U.S. A.

2017 Grand Ave., Kansas City, Mo.
7935 Eustis St., Dallas 18, Texas
4018 Greer Ave., St. Louis, Mo.
1526 vy St., Denver, Colo. .

4214 Country Club Dr.,LlongBeach7,Cal.
4205 N.E. 22nd Ave., Portland 11, Ore.
Caixa Postal 930, Saa Poulo, Brozil
50 Yarmouth Rd., Toronto, Canada

wWww.americanradiohistorv.com

CR TUBE
(Continued from page 107)

The power supply for the larger
test unit differs from the other in
that voltages are higher. In addi-
tion, an RC network is used to sep-
arate the two oscillators and am-
plifiers so as to prevent one pattern
from modulating the other. Four
VR-type tubes regulate the voltages
for first anode and grid. Oscilla-
tors and amplifiers are identical.

Individual controls for focus and
brilliance are located directly below
each tube. Vertical hold, vertical
gain, horizontal hold, and horizon-
tal gain controls are at the lower
right side of the panel. Steel pipe
is ‘used for shielding the individual
cathode-ray tubes. This prevents
stray magnetic and electrical fields
from distorting the pattern. Cen-
tering controls are not needed. The
spot will appear at the center of
the screen if the shields have been
properly demagnetized.

The front panel shows how three
tubes can be satisfactorily mounted
on a 19x14% in. panel. Reduction
of cost, simplification of mainte-
nance, and conservation of space
are the chief advantages credited
to individual life-test units that
are self-contained. A breakdown in
one unit does not affect other units.
Four complete life-test sets can be
mounted within one vertical rack.

E1-Menco

MOLDED

SEND FOR OUR
SPECIAL INITIAL
ORDER OFFER

ALBERT ROTHENSTEIN

iNational Oistrributor
135 LIBERTY ST. New York 6NY
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Radio transmitters and receivers are fine, sensitive instru-
ments. * But they aren’t delicate —at least not the ones in
military service. ®* The terrific jolting and jarring received in
tanks battling over desert terrain, and the tremendous strain
encountered in bombers diving at enemy positions require radios

that can really take it. And that’s just what the U. S. Army Signal
Corps and radio manufacturers have developed. * Such an achieve-

ment called for skillful design and construction, and materials that
can stand the gaff. * Delicate elements in radio tubes are made of rugged,
durable nickel. The following high mechanical properties of nickel ac-
count for its wide and successful use in tuhe elements.

STRENGTH AT ROOM TEMPERATURES — Strength propertiesof “A” Nickel HIGH MODULUS OF

can be altered over a wide range by rolling and annealing. However, for Cantilever Beam Test
many radio applications a tensile strength of about 60,000 to 65,000 p.s.i. is  ELASTICITY Temp. °C
desired in annealed nickel. Nickel’'s figure for tensile
' modulus (Young’s) is
B 30,400,000 p.s.i. Assures
minimum elastic displace-
T | ! ment of tube elements. This,
90,000 r = - _ plus the high damping co-
i 1 i
V.8 1% Sof Tensile Strength efﬁclent.of nlcllxel, aids in the
80,000 |— Ve il = war against microphonics.
A\ | )
70,000 | s _ - 3
Proportional Limiti~ \ N & STRENGTH AT
60,000 1| : ~ 120 8 HIGH TEMPERATURES
v |~ | _ N = Tube parts of “A” Nickel
o 50,000 |- . ) = o) 22 give excellent resultsbecause
g W X of their strength at contin-
2 I Effect of Annealin = uous elevated temperatures o, ] 5 ()
& 40,000 40 Temperature on thge "\ 100 _:2: and withstand bombarding Y ﬂ \
£ . . e temperatures amazingly i !
Tensle Properties of 5 AlL'S
| 30-0 | g -3 pecimens Held 5 Minutes of Temperature
gL £ |37% C.R. Nickel Strip Hardness & g v "
B)
20,000 20-5 - s e
:; / % STRENGTH AT ARCTIC TEMPERATURES
10,000 {10 ————— k\§_ As temperatures fall, nickel increases in strength, but unlike many ferrous.
W % Elong. in 2" /T, metals, does not lose its normal ductility and toughness as measured by
P e p—— . =
0 P Y 1 Charpy impact tests.
0 200 400 600 800 1000 :
Annealing Temperature - °C  Time - 5 Minutes b
For additional information and copy Tem- st::::m Tessile Elongation | Reduction | o oo fmh:;:',
of the new hooklet “The Properties CEALAL oriar ’";;"" 02% s':’;m FI:'IIC.I:} “e'rl:'::t Rockwell | Strength
of Pure Nickel,” please write: ’ Difset psi. ; ’ ft.—.
THE INTERNATIONAL NICKEL NICKEL | Colddrawn | Koom [ 97:400 [ 103200 | 163 | 669 | 19C | 204 |
COMPANY, INC. —110 | 101,800 | 112,300 | 21.5 | 60.9 | 22C | 215 |
€7 Wall Street, New York 5, N.Y. -
MONEL - “K” MONEL - “S’” MONEL - “R’” MONEL - “KR” MONEL  INCONEL - ““Z’” NICKEL = NICKEL
Sheet...Strip...Rod... Tubing ... Wire...Castings Welding Rods (Gas and Electric)
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DO YOU MAKE:

RADIO, SOUND AND COMMUNICATIONS EQUIPMENT?

Sound-powered
Telephones

Telephoné Ringers

Voltage Regulators

Phonograph Cutting Hedds

Phonograph Pick-ups

Loud Speakers
Headsets.
Microphones
Hearing Aids
Electrical Musical
Instruments

AUTOMOTIVE AND_AVIATION

Magnetos
Tachometers
Compasses

Yoltage Regulators
Motors
Speedometers

INSTRUMENTS?
Oscillographs
Flux Meters
Watt-hour Meters
Flow Meters

Ammeters
‘Voltmeters
Galvanometers
Seismographs

Vibration Pick-ups
Polarized Relays
Generators
Meters
Magnetron Fields

EQUIPMENT?
Generators
Magnetic Oil

Filters

Light Meters

Cardiogrdph
Recorders

Vibration Pick-ups

MISCELLANEOUS PRODUCTS?

Magnetic Separators  Arc Blow-out Magnets
Magnetic Chucks
Magnetic Conveyors
Magnetic Clutches

Control Equipment
. Circuit-Breakers
Limjt Switches
Holding Magnets

Magnetic Damping
Devices

F YOU make any of the above products, it
will pay you to find out how better perma-
nent magnets can improve efficiency and reduce
costs. Put your design, development or pro-
duction problems up to The Arnold Engineer-
ing Company. Arnold engineers have been of
great assistance to many manufacturers and are
at your service to advise exactly what Alnico

permanent magnet will solve

Clocks

Temperature and Pressure  Toys and Novelties

Coin Separators
for Vending
Equipment

copy of this valuable,
up-to-the-minute man-
ual on the design, pro-
duction and application
of modern Alnico per-
manent magnets. Write
us, on your company
Jetterhead, today.

THE ARNOLD ENGINEERING (OMPANY

147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS
Specialists in the manufacture of ALNICO PERMANENT MAGNETS
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AAF EQUIPMENT
(Continued from page 103)

mately 25 feet above ground level
and, with a carrier frequency of
335 megacycles, a multiplicity of
lobes is obtained. The lower an-
tenna gives the larger lobe. As
more 90 cycle than 150 cycle modu-
lated signal is radiated, the 90 cycle
lobe intersects only the lower part
of the 150 cycle lobe. This inter-
section point marks the glide-path.
A glide-path angle of 2 deg. is
generally considered best, although
angles varying between 2 deg. and
5 deg. in Y4 deg. steps are obtained
by varying the height of the two
antennas on the mast.

When the glide-path signals are
radiated from the antennas equally
in all horizontal directions, the
equi-signal zone (zone where the
90 and 150 cycle signals are equal)
is shaped like an inverted cone with
its apex in the ground at the base
of the antenna mast.

Should the antenna mast be lo-
cated on the runway it would con-
stitute a hazard to planes. When
the mast is placed a minimum of
400 ft. off 'the runway, the glide-
path becomes a hyperbola, in which
case it does not reach the ground.
To make the glide-path straight
and force it to the ground, the rela-
tive amounts of 90 and 150 cycle
signal are varied by changing the
horizontal radiation patterns of the
two antennas. A study will show
that a relative increase of the 90
cycle over the 150 cycle signal will
lower the glide-path.

The extreme case of a 90 cycle
signal infinitely larger than the 150
cycle signal would force the glide-
path down to ground level. The
location of the glide-path equip-
ment at an airport and a compari-
son of the diagrams will show how
the shaping of the horizontal radi-
ation patterns controls the shape
of the glide-path. Note that in
making its approach along the lo-
calizer course, the airplane receives
its glide-path signal at a continu-
ously varying azimuth angle. Since
the 90 cycle signal becomes. much

stronger relatively than the 150

cycle signal during this approach,
the airplane is brought down to the
ground. It is not necessary to make
the 90 cycle signal infinitely strong-
er than the 150 cycle signal at the
point of contact because the re-
ceiving antenna is mounted on top
of the airplane. The equi-signal
surface of the glide-path is like a
partially opened trap door with its
hinge laid perpendicular to the
runway.

The method of obtaining 90 and
150 cycle modulation is illustrated.
The output of the fransmitter at
335 megacycles is fed into a me-
chanical modulator where it is di-
vided into two channels which go
to the upper and lower antennas.
A tuned section of the transmission
line is coupled into each of the lines
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LAPP-DESIGNED, LAPP-BUILT—TO DO A SPECIFIC JOB

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

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

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

ELECTRONIC INDUSTRIES ® January, 1945

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




~ STEPPING UP
PRODUCTION
TEMPO . . .

AT its large, new, modernly equipped
plant at Conneaut, Ohio, The Astatic
Corporation is today supplying Micro-
phones, Pickups, Cartridges and wartime
unmentionables to the armed forces,
essential industries and accredited gov-
ernment agencies. With all operations
and departments now under one roof,
Astatic looks optimistically forward into
the new year with greatly increased pro-
duction facilities and customer accom-
modations. These advantages will en-
able Astatic to make a quick transition
to meet commercial demands when the
reconversion time arrives.

CORPORATION
CONNEAUT, OH!O

IN CANADA. CANADIAN ASTATIC LTD, TORONTO, ONTARIO

NOTE:

® Please change Astatic
address in your files to
CONNEAUT, OHIO.

WWW.americanradiohistorv.com

in such a manner as to prevent the
passage of power.

Five blade and three blade pad-
dle wheels are mounted on the
shaft extension of a synchronous
motor and are rotated between
open ends of the line sections. Ro-
tation of the paddle wheels causes
the line sections to be tuned and
detuned automatically, one at 90
cycles per second and the other
at 150 cycles per second. By shap-
ing the paddie wheels properly the
modulation is made sinusoidal. The
blocking action of the tuned line
sections causes a reflection of
power back to the transmitter. In
order to prevent the power reflected
in one channel from going out the
other channel, a cross modulation
bridge circuit is used.

Phase shift control

An examination of the bridge
circuit will show that power start-
ing from points AA will divide and
travel two paths (CC and DD) to
BB. Because of the transposition
of two wires in the bridge circuit,
the two portions of power will can-
cel at BB and be prevented from
going to the lower antenna. The
cross modulated line section which
is connected at CC is designed to
present the same impedance at
this junction as the path back to
the transmitter presents at points
DD. This insures equal phase shifts
at these junctions and complete
cancellation at BB.

It should also be noted that this
transposition results in the cancel-
lation of power arriving from the
transmitter at points CC, thus no
power is dissipated in the mechan-
ical modulator. Furthermore, the
power reflected back to the trans-
mitter causes a cyclic increase in
load impedance so that the over-
all efficiency of the system is kept
high.

Glide-path equipmeént supplied to
the United States Army is mounted
in a small portable trailer. The
antenna mast is demountable and
can be placed on the trailer for
ease in transport. The mechanical
modulator and transmitter are
mounted in cabinets on the trailer
in which is located a gasoline-en-
gine-driven generator for power
supply. A monitor system, operat-
ing from pickups built into the
upper and lower antennas, gives
audible and visual indications of
abnormal operation. Provisions for
remote control of the equipment
are included.

The transmitter is controlled by
a six megacycle crystal. The oscil-
lator and frequency multiplying
stages utilize two type 6SJ7 tubes,
one 832 tube, one 829 tube and two
type 8025 tubes, giving an output
frequency of 335 megacycles. The
power amplifier uses two additional
type 8025 tubes and is connected
as an inverted amplifier.

Conventional tuned circuits are

ELECTRONIC INDUSTRIES @ January, 1945



WHEREVER you need dry electrolytics,
Mallory “FP” Capacitors are your best
choice. Top chassis mounting for ease and
speed of assembly is merely one advantage.
Check the list of “FP” features below against
your own design and manufacturing problems.

Mallory research and engineering, coupled
with precision manufacturing, have built
exceptionally long life into ““FP”” Capacitors.
They save chassis space, too, since they are
the smallest capacitors available for any
given electrical rating.

Mallory “FP’s” have been specified for the
best electronic equipment . . . radio and
television receivers and transmitters, the
newest electron microscope, and test and
laboratory apparatus of the highest quality.

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

Electrolytic,
Film and Paper
CAPACITORS

ELECTRONIC INDUSTRIES . January, 1945

“Tops” for Top Mounting ...

Mallory “FP”* Capacitors are manufactured
uniformly to precision standards. They are
ideal when you want to maintain high pre-
cision in volume production.

Check this list of “FP”” advantages, and send
for the Mallory catalog—containing specifi-
cations on “FP’s” and many other precision
electronic parts. Get your free copy of the
catalog from your nearest Mallory Distribu-
tor, or write us today.

Check List of “FP” Features

Top chassis mounting for ease in assembly and servicing.
“Twisted ear’” mounting eliminates other hardware.
Internal cartridge design provides minimum coupling.
Identical type mounting for all rated capacities.

Ratings from 3000 mfd. at 10 voltsto 80 mfd. at 450 volts.
Avoids engineering problems on special capacitors.
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MALLORY “FP” CAPACITORS
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IN CRYSTALS |

BROADCAST

L

Type SR-2V. Adjustable mounting per-
mits setting low drift crystal to exact
frequency. Available with or without
heating unit.

POLICE

Type SR-P. Standard three-quarter inch

or » pressure mounted. Avail-
able in frequencies from 1 Mc to 5 Me.
Special cuts to order.

Type SR-100. 100 Kc crystal unit.
New design—new stability. Designed
for mounting in standard five-prong
tube socket.

AIRCRAFT

sze SR-F. Typical of a wide variety
of crystals carried in stock for civilian
aircraft requirements. Available in all
standard frequencies.

SCIENTIFIC RADIO PRODUCTS CO.

SE/S 7HE PACE/

There’s always a trail-blazer with
the birth of a new industry. At
Scientific Radio Products we were
among the first to pioneer and intros
duce mass production of faultless
crystals to serve our nation at war.
Latest development of our research
engineers is a new plated crystal re-
cently approved by the Signal Corps.

Today, in Scientific crystal units
you have the UNBEATABLE COM-
BINATION of modern design,

2

-

/e' Rty PoctaiZe Comy:

- 738 W. BROADWAY, COUNCIL BLUFFS, IA

rugged construction, jewel-like pre-
cision and time-tested performance
~—advantages which have made our
crystals first choice with those seek-
ing the finest.

Your plans may include equip-
ment in which crystals are used.
Perhaps other developments of our
engineers may be just what you're
looking for. Call on us. We'll be
glad to work with you on any prob-
lem.

LEO MEYERSON WOGFQ
F. M. SHIDELER WOIFI -

MANUFACTURERS OF PIEZO ELECTRIC CRYSTALS AND ASSOCIATED EQUIPMENT

www.americanradiohistorv.com

used for all frequencies up to 111
megacycles and for the 8025 tripler
stage and 8025 output stage trans-
mission line elements are used for
interstage coupling. Approximate-
ly seven watts of modulated power
are radiated from the antennas,
giving a range of approximately 15
miles.

Airborne equipment for the ap-
proach system comprises glide-
path, localizer and marker receiv-
ers. The marker receiver is nor-
mally installed in all medium and
heavy aircraft for use on the
marker stations which form a part
of the range navigation system
within the United States. Local-
izer and glide-path receivers are
being installed in new aircraft at
factories and modification centers
and are also being retroactively
fitted in certain theaters and in a
number of Air Transport Command
aircraft. i

In the airborne instrument land-
ing equipment, the localizer and
glide-path signals are received
either on a combination antenna
(AS-27/ARN-5) or on two separate
antennas (AN-100A and AS-61/-
ARN-5), depending on the type of
airplane involved. The pilot is pro-
vided with a small control box
which gives him selection of six re-
ceiving channels for the localizer
combined with three channels for

Immediate Delivery!

WIDE RANGE
VACUUM TUBE
VOLTMETERS

A

® High input impedance for both AC and
measurements.

[} 'Convenient, low capacity “Probe” espe-
cially adapted to high frequency radio
use—100 megacycles and over.

® Self-regulating operation from power
line; no batteries.

® Multiple voltage ranges—accurate and
stable.

Bullelin on Request
ALFRED W. BARBER
LABORATORIES

34-04 Francis Lewis Blvd. Flushing, N. Y.

e = ———— =
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Micro Switch Operating Principle

The operating principle of the Micro Switch as illustrated here is simple
and fundamentally correct. The long member of the: one-piece spring
"C" is supported as a cantilever af "M". The two shorter compression
members of the spring rest in specially shaped (patented) V's. When
the plunger "E” deforms the long tension member, the cantilever force
avercomes the vertical force supplied by the compression members and
the free end of the spring "'A" snaps the contact from one stop to the
other with lightning-fast speed. Snap action in the reverse direction
occurs when the deformation of the tension members of the spring by
plunger “E" is removed.
= | This one-piece beryllium copper spring is
heat treated to provide the high fatigue
resistance necessary to insure a minimum
of 5,000,000 trouble-free mechanical
operations, at full overtravel.

The rivet type contact is of superfine
silver 99.95% pure.

The operating plunger Is a highly polished, hard,
stainless steel pin molded into an accurate Bake-
lite head. This head is so shaped that it connot

rotate, hence bears on the switch spring at the
same point through millions of operations.

ICRO SWITCH

Provides a Long Snap-Action Life

Micro Switch provides lightning-fast, snap-action
control of electric circuits with reliable and positive
operation accurately repeated over millions of cycles.

This performance is made possible by use of the
unique, field tested, and proven operating principles
of the Micro Switch. The siiap motion of the Micro
Switch. contact is in the same direction as that of the
operating plunger. There are no reverse bends in the
Micro Switch spring, and there is no life-limiting
“oil can”’ action.

The experience of design engineers with millions of
Micro Switches in a great variety of applications has
shown performance ability and operating character-
istics never before found in snap-action switches.

Its small size, its high electrical rating, its ability to
operate satisfactorily for millions of operations on
minute movement and force differentials, its avail-
ability in various types of housings and a wide range
of actuators . . . have made Micro Switch the choice
of design engineers for precise operation of many
types of plant equipment.

Micro Switch Handbook-Catalog No. 60 will give you
complete details as to electrical characteristics, con-
struction, applications and dimensions. If you hap-
pen to be specializing in aircraft equipment, also
send for Handbook-Catalog No. 70.

HUNDREDS OF SPOTS FOR MICRO SWITCHES

MICR (s

TRADE

The basic Micro Switch is a thumb-size,
feather-light, plastic enclosed, precision,
snap-action switch, Underwriters’ listed
ard rated at 1200 V. A, at 125 to 460
velts a-c. Capacity on d-¢ depends on
load characteristics. Accurate repeat
performance is experienced over mil-
licns of operations. Widc variety of
basic switches and actuators meets re-
quirements varying from high vibration
resistance to sensitivity of operating
fcrce and motion as low as 2/1000
ownce-inches. Many types of metal
housings are available.

© 1944

NNV

MARK

SWITCH

k A DIVISION OF FIRST INDUSTRIAL CORPORATION

FREEPORT, ILL. US.A., Sales Offices in New York, Chicago,

Cleveland, Los Angeles, Boston, Dallas, Portland, (Ore.)

ELECTRONIC INDUSTRIES
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L An explosion-proof Micro Switch is
used with a spray gun to cut off the
ventilating system of the spray booth
automatically when the gun is hung up.

Two Micro Switches with spring {ype
plungers are us_ad to insure correct
position of material In jigs and fixtures.

Micro Switches are used as satety
switches on high tension cabinet
doors. A normally open switch breaks
circuit as door is opened.

Spring plunger Micro Switches serva
as break indicators in textile and
paper mills.

UNLIMITED

"Uses Unlimited”—a dramatic talking motion picture of Micre
Switches, in color, is available to industrial groups, training classes,
schools and colleges, through Y.M.C.A. Motion Picture Bureau, New
York, Chicago, San Francisco. Size: 16 mm. Length: 40 minutes

Write us for details.

A star has been added to
our "E" flag as further rec-
ognition to the men and
women of Micro Switch for
malntaining our wor pro-
duction standards.

Let’s All Back the
Attack—Buy
Extro Wor Bonds
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PORTABLE POWER PROBLEMS

THIS MONTH—BRISTOL PYROMASTER

INDUSTRIAL PROCESSES are accurately recorded; indicated and controlled by the Bristol
Pyromaster Self-Balancing Potentiometer. In the illustration above,a Pyromaster maintains
temperature control of a gas-fired furnace, used for case hardening steel parts.

DIRECT MARKING pen moves instantly and continuously at the rate required to follow
temperature variations. A 125 volt Burgess Battery supplies constant current to the
potentiometer circuit. Burgess Industrial Batteries are designed to meet the exacting
specifications of many special instruments. Your portable power problems can be solved
by Burgess engineers. Write us today about your specific needs, or send coupon far free
Engineering Manual. Burgess Battery Company, Freeport, Illinois.

S FREE e o o BO-PAGE ENGINEERING MANUAL!

!\\‘ 31 descriptive pages, 25 charts and 36 data tables on dry battery charac-
teristics for electronic applications. Tabbed for ready reference. Write
b ; Y Dept. 8 for your free copy. Burgess Battery Company, Freeport, III.
| ) Name.. . ... ... .
i
t\ Company . .

........................................

T\ Address ..

BURGESS BATTERIES
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the glide-path. The proper glide-
path channel for use with the se-
lected localizer channel is auto-
matically taken care of by proper
control box wiring at the time of
installation.

In using the approach system the
pilot is brought to within perhaps
20 miles of the landing field by or-
dinary navigational methods. In
the United States, for example,
such methods would include the
radio range system and the auto-
matic radio compass, while in the
various theaters such navigation
would be performed with the aid
of the particular radio systems be-
ing employed in the specific theater.

Landing procedure

At this point the landing system
would be switched on to the proper
channel, the localizer would be
bracketed and flown at a safe cruis-
ing altitude until the glide-path is
intersected approximately 13 miles
from the field, at which time de-
scent along the glide-path would
be begun. Lowering of wheels and
flaps, reduction of power, increase
of rpm, etc., in preparation for final
landing would then be made at the
pilot’s discretion, but this part of
the operation should be com-
plete before the outer marker was
reached.

Descent on the glide-path while
maintaining the localizer align-
ment would then be continued un-
til the airplane broke out below the
overcast, at which time normal de-
scent to a visual landing would be
made.

It has been determined by flight
experience that a skilled pilot can
continue down the instrument ap-
proach system to make a complete
blind landing on the runway, but
it is believed that operationally
this will not be initially attempted,
but rather the system will be used
as an aid to low approach, the
final landing being completed visu-
ally with the aid of landing lights.

A complete instrument landing
installation - is shown. It can be
seen that the localizer defines a
vertical plane giving lateral guid-
ance to the pilot. The glide-path
defines an inclined plane that gives
vertical guidance, enabling the pilot
to maintain the proper rate of de-
scent. The intersections of the
localizer and glide-path planes give
the true path for the airplane to
follow. A check of the progress of
the plane along this path is pro-
vided by markers which provide
reference points along the path and
permit the pilots to verify their
positions and altitudes.

In the plane the impulses sent
from the glide-path and localizer
transmitters are picked up by con-
ventional recélving equipment and
conducted to a cross pointer in-
strument which is a simple double
de milliammeter. The vertical
pointer indicates right or left de-

ELECTRONIC INDUSTRIES e January, 1945
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ARMY-NAVY AIRCRAFT

RHEOSTATS
with Wew Tmproved, Contnol Protection
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Smooth, Close,
Dependable
Control Under
Every Service

Condition of
HEAT COLD

These new Ohmite Power Rheostats are made in accordance
HUMIDITY ‘ with the latest AN-R-14a (Drawing AN3155) aeronautical
ALTITUDE specifications. They offer the advantage of all the time-
SHOCK proved Ohmite rheostat features plus new improved control
VIBRATION protection. Each unit is totally enclosed in a compact, corrosion-

resisting drawn metal enclosure.

Control engineers desiring the utmost in performance and service
will find further applications for these enclosed rheostats in

the control of critical equipment for war and postwar.

Write, wire or phone for further information.

Made in Two Sizes:

Model “J" 50 - watt

Model “H" 25- watt
Linear or Taper

OHMITE MANUFACTURING CO.
4983 FLOURNOY ST., CHICAGO 44, U. S. A.

T

wire-wound, invarious

\

resistances, with or

™

without “off" position.

2o Bigbraick O LM I T E

RHEOSTATS ¢ RESISTORS ¢ TAP SWITCHES
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flection from the true localizer
course and the horizontal pointer
indicates up and down variations
along the glide-path. The two
pointers cross in the center only
if the correct glide-path and local-
izer course are being followed.

The precision and reliability of
this system is such that it can be
used not only for the guidance of
the pilot by means of the cross-
pointer instrument but also can be
used to control the plane automati-
cally. Existing models of automatic
pilot are being equipped for con-
trol by the instrument landing
| signals.

HEARING AID
| (Continued from page 106}

 mental concentration will make up
the difference for a short time.
Several hours of concentration,
though, are rather fatiguing, after
which a customer can tell the dif-
ference as to harmonic distortion.

Aids are worn much longer than
they used to be—12 to 14 hours a
day is very common. The fatigue
factor explains why many inexpen-
sive units sold in past years are
now unused.

A belief in modern engineering
ingenuity makes the hard of hear-
ing expect better performance with-
. out significant increase in battery
Callin a |drain and without increase in
Micarta engineer physical size. This has been realized

to consult with you on -—
your postwar planning. I

Our complete facilities ‘ IntrOdUCing the Ilew
i° Slypsr e Snihe fAcho GAS PROPORTIONER

’

manufacture of Terminal Strips, Coil
Forms, Jack Plugs, Battery Plug
Assemblies, Resistor Boards, Dialites, I
and other modern components.
Write for our new Catalog No.101.

Serving the Radio and Electronic Industries for over 20 years |
i bri ®
Micarta Fabricators, Inc.

5324 RAVENSWOOD AVENUE, CHICAGO 40, ILLINOIS, TELEPHONE LONGBEACH 9700

—3 l A convenient, accurate
Operating Notes on | gas mixing device

INDUSTRIAL ELECTRONICS | Y eopmers el b ee peotioy

by Arthur G. Mohaupt, B. A., M. S. electronig tube manufacturers using mix-

NOTHING ELSE LIKE 1T} DOWN-TO-EARTH INFORMATION FOR THE CRLE ofgases e PrOteche atmosPl.’leres'

PRACTICAL ELECTRONIC TECHNICIAN It produces an accurately proportioned
A practical, useable ELECTRONIC MANUAL. A valuable aid to foremen, | mixture of gases at a pressure notin ex-
superintendents, engineers, electrical contractors, electricians—to everyone cess of 5 psi. Various flowmeters can be
interested in Electronic Control devices. Packed with practical data on

Thyratrons, Ignitrons, Electronic Lighting, Induction and Dielectric Heat- supplie.d to permit flows of hydrogen of
I\;E;dl‘)hmgo Tubes,EPhoto Co;&rol daices, Relays and Timers, Resistance approximately 2 to 200 cfh. and of nitro-
A valuable digest of 12 elding Control, Electronic Motor Control, etc. Replete with charts, dia- i
eI, giveng to :ngi- grams and timely data on the functions, installation, operation and main- e of approxllmately 8 t.o e
tenance of Electronic Control devices. SEND FOR YOUR COPY TODAY! Write to Air Reduction, New York,

neers and practical elec- a_
fronic technicians from iDe FOREST'S TRAINING, INC., 2531 North Ashland Ave.,Chicape 15, 1Ii Dept. Elfor a descriptive folder.
f - I am enclosing $10.00 for Arthur G. Mohaupt's “OPERATING NOTES ON
over 50 leading manu- | \f5 [@RRYAE $10.00 for Arthur G not satisfied, I will return book in § daye| * BUY UNITED STATES WAR BONDS w
facturing concerns. for full refund,

Many halpful charts }Nm ...... o | AIRREDUCTION

e L [[Hadogg g0t ag i, - BEBERERERRRIINES, SR o - o il el {
qpaidzorams, FACHEE; o o oo o 0Bt dkand- ST db Joos B Sobg Bediesh. o L I I | 60 East 42nd 51, New York 17, N. Y.
N T TR« kosn TR« oIS e State. . BEI-1 I Offices in oll principal cities
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f - | to a high degree. However, unusu-
ally low operating cost is not a
long-time sales feature if it is a
result of poor performance.

E TRON Ics Distortion in the acoustic output
of the product of one manufac-
turer, has been held below .2 per
cent at 100 db, 1,000 cycles, and
below 2 per cent at 95 db, 600 cycles.
This has been achieved with a fre-
quency range of 200 to 4,000 cycles,
viz. it does not represent harmonic
attenuation by narrowing of fre-
quency range.

It is not very hard to secure low
l harmonic distortion at 1,000 cycles
and above, though some units have
not succeeded. Since the cost of

IN PEACETIME, Boonton Radio direct reading in- attaining suitable performance is
struments were standard equipment for the Electronic concentrated chiefly in the region
Laboratory. below 1,000 cycles, some low-priced
. aids fail here. This is disastrous,

IN WARTIME, these dependable instruments are on for most of the energy in speech
the Front Lines safeguarding and protecting our fight- is concentrated below 1,000 cycles.
ing men against Communication Failures. E?;Sktiiufuld cutting Ofl cornex;;s, hai
. , . N.. roduced in one low-cost uni

POSTW AR, these instruments will again be available for about 35 per cent distortion at 600

the Electronic Industry contributing to the development of
the New Era of Electronics that is to come.

l cycles at the same output where

the above mentioned unit has un-

der 2 per cent. In general, experi-

l ence shows that a test at 600 cycles

| is a very good index of low fre-
| quency performance.

DESIGNERS AND MANUFACTURERS OF THE Q" METER . . - QX-CHECKER . .. FREQUENCY MODULATED SIGNAL
GENERATOR . . . BEAT FREQUENCY GENERATOR ... AND OTHER DIRECT READING - TEST INSTRUMENTS
number of wholly new problems

RADIART AERIALS [ S s

(

b | ample, the components of a hear-
|
|

| Allergic reactions

As is usual when electronic de-
vices are engineered for entirely
new fields of application, in addi-
tion to the somewhat familiar
problems of frequency range, ad-
justed frequency response and
harmonic distortion, there are a

ing aid being rather intimately
worn, allergic reaction must be pre-
vented. The case material, the bat-
tery cord cover material and dye,
and the battery carrier cover must
be checked. A few people are al-
lergic to all battery cord textile
braid materials and it has been
found necessary to cover the textile
| with plastic for them.
: | The standard hearing aid bge-
. anges in new auto ceiver is carried on a custom
And embodying the proposed b I molded cast acrylic ear piece, which
radio sets. ... for supports the receiver weight and
Ensuring outstanding quality and performance | cord pull on the outer ear, while
|
|

RADIART IS READY:

With a completely designed line of Radiart Quality

Jobber Aerials. . ..

With eight numbers to
field, according to our pas

cover the enfire replacement
t experience. . - -

ications. making a smooth acoustically snug

all replacement gRENC fit to the ear canal. The problem of

making the original ear impression

from which the acrylic is cast, has

been a serious one and it has be-

come obvious that the best way to

get the casts made accurately is to

have the hearing aid dealer do it

himself. It is an art, and consider-
able training is necessary.

z The customer insists on high

" U amplification — hence a sensitive

R adl art c t microphone and a good amplifier.

or pora lon Then he wears the microphone and

insists that he hears almost no noise

from clothing rubbing the case,

3571 W. 62nd. St. CLEVELAND 2, 0“10 cord vibration, and other causes.

3 Curiously, he can be satisfied and
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. . QUALITY WILL
be as pron:lpt as war
t regulations permit.

PRICES WILL BE CO.MPI_XRAB}E. .

BE SUPERB. . . . Deliveries will

conditions and governmen |

RADIART JOBBERS CAN DEPEND ON RADIART
FOR AERIALS.




in at least one product, the case
noise has been reduced below the
threshold of audibility of the hard
of hearing. Different makes of
hearing aids differ from one an-
other in case noise by 15 to 20 db,
depending on the skill of the
designer.

Servicing presents many prob-
lems, of which the instrument it-
self is the smallest part. A few
individuals have perspiration ' of
such a nature that it will corrode
even monel metal, silver, ‘and
beryllium copper. For the others,
use of highly corrosive resistant
materials is adequate.

Permanent magnets (used in:air
conduction receivers and.bone oscil-
lators) are somewhat of a problem.
Nearly every magnetic receiver that
comes in for servicing needs re-
magnetization. Likewise, many
come in all fouled up with magnetic
dust.

“Impaired hearing” or “hearing
defect” refers to any degree of im-
pairment at all. Probably most of
the readers of this magazine have a
hearing impairment —since even
5 db loss between 8,000 and 12,000
cycles would be an “impairment,”
but that impairment is, for prac-
tical purposes, wholly negligible.

“Hard of hearing” refers to an
impairment which is great enough
to have social or business effect.
This group is only a minute frac-
tion of the total. It is well rec-

VACUUM TUBE
DESIGNER

An Eastern manufacturer has
an attractive opportunity for a
graduate physicist or electrical
engineer with several years of
practical experience in vacuum
tube design. It is necessary that
applicants bhave sufficient produc-
tion experience to develop de-
signs which will improve quality
and reduce cost through lowered
shrinkage.

Furnish full details regarding
experience, education, age, and
salary requirements.

Box Y-12
ELECTRONIC INDUSTRIES
480 Lexington Avenue
New York 17, New York

ELECTRONIC INDUSTRIES e January, 1945

IMPORTANT NOTICE TO SUBSCRIBERS OF
ELECTRONIC INDUSTRIES

The present edition of the ELECTRONIC ENGINEERING
HANDBOOK, published April, 1944, is almost ex-
hausted. Paper rationing has precluded any im-
mediate re-printing, With only a few hundred copies
remaining it is necessary to renew your subscription to
ELECTRONIC INDUSTRIES now, if you did not receive
the HANDBOOK with your present subscription.

Unanimously praised by leading engineers, it specializes
in communications and industrial electronic applications,
and is edited by Ralph R. Batcher and William Moulic of
the staff of ELECTRONIC INDUSTRIES. The HAND-
BOOK may be obtained with new or renewal sub-
scriptions only.. Two years at $6.00 or three years at
$7.50. It is not for sale and when this edition is out
of print shortly, there will be none available.

ELECTRONIC

INDUSTRIES

CALDWELL-CLEMENTS, INC.
480 Lexington Avenue New York 17, N. Y.

5

‘-------------------.

Keep Electronic Tube

PRODUCTION-ON-SCHEDULE
with GOAT 3

l--'

4
1
|
|
i
i

A ;
| . v 2
- DRAWN'. . = |
§  SHAPED .. STAMPED & e ]
i METAL PARTS i
[ | Deliveries-on-schedule by Goat take s l
. one of the blg headaches out of pur- For over ,5 yeafs oo : l
chasing and production. Accurately
l made Goat precise-formed parts cut Goat's dependable delivery of uniform |
assembly fime and improve tube high quality parts has been helping to ]
l performance, keep production on schedule.
i |
i |
i |
| METAL STAMPINGS, INC. |
‘ AFFILIATE OF THE FRED GOAT CO., INC. « EST. 1893 .
1Y 314 DEAN ST., BROOKLYN 17, N. Y. v 4
) 4
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Oil Type EC CAPACITRONS

... Ready

to

Meet Your
Requirements!

Up to

10 MFD.
Capacity

in Mid.

Working

Capacity] Voltage

D.C.

Sturdy Single
Hole Mounting

115" Diameter 2° and 214" Dia,
Containee Container

C

2.0
3.0
4.0
6.0

| 1xl4thd

3x16thd
34x16thd
34x16thd

1x14thd

1x14thd
34x16thd
34x16thd
1x14thd
1x14thd
1x14thd
34x16thd
34x16thd
Ix14thd
1x14thd

All of the Above A.W.S. Army-Navy Submersion
Proof Units Available in Production Quantities for
Prompt Delivery. Write, Wire or Telephone — Now!

“4e CAPACITRON

849 North Kedzie Ave.,
Chicago 51, Illinois
Telephone VAN Buren 3322

OUR NEW HOME - America’s Most

Modern Capacitor Manufacturing Plant
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ognized that an average loss of at
least 40 db in the frequency range
512 to 2,048 cycles is necessary to
put one in this class.

Market possibilities

Many studies have been made of
the size of these groups. The earlier
ones, performed with inadequate
apparatus and with no good con-
trol of ambient conditions, may be
dismissed at once. Perhaps one of
the most authoritative is the Hear-
ing Studies Series of the U. S. Pub-
lic Health Service. These indicate
about 1%, per cent of the popuia-
tion has a loss of 47 db or up in the
range 1,024 to 2,048 cycles, or about
1,700,000. Since 40 db, not 47, is the
dividing line, we may increase the
number by 15 per cent, making it
about 1,955,000 total hard of
hearing.

About 10 per cent of these are
uncorrectible due to amount or
type of loss; for example, this would
include the 57,000 deaf mutes re-
ported in the survey. This reduces
the total which can be helped to
about 1,800,000.

Experience shows that about 40
per cent of that number will not
buy an instrument due to vanity or
other reasons. This reduces the
total probable market to about
1,080,000. This would include the
number of aids already in use.
Early in 1944 the WPB estimated

BIRD & (0.

GLASS
INSTRUMENT
BEARINGS

GLASS “V” BEARINGS

made to your specifications

o=

We welcome your inquiries

RICHARD H. BIRD

Manufacturers of Jewel Bearings
for thirty years

23 MOODY STREET
WALTHAM, MASS.
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"Ek'éonstant checking of plating solutions and rigid quality con-

trol gives Hammarlund variable capacitors a finish that will

last a lifétime under practically every operating condition.

MMARLUND

THE HAMMARLUND MFG. CO., INC., 460 W. 34™ ST, N. Y. C.
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT
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CONNECT 2 4 12 WIRES

BURKE Terminal blocks
provide for the central-
ized connection of nu-
merous wires at one
point of control. Sizes
are available to handle
2,4, 6,8 10 and 12
wires in one block.

PSS E— =y =C

SERIES 2000 is the heaviest design in
the Burke Line—has heavy barriers
and specially formed slot openings to
secure free wire ends without the use
of lugs—handles the small wires or
stranded cable.

* Wnite for New Rooklet

AC AND DC MOTORS AND GENERATORS

BURKE 7ersina/ BLOCKS

BURKE ELECTRIC COMPANY ¢ ERIE, PENNSYLVANIA

WANTED—ELECTRICAL ENGINEER

Old established manufacturer of communication equipment in
Boston, Mass. area requires engineer for design and development
of equipment for present and post-war period.

APPLICANT MUST HAVE ELECTRICAL ENGINEERING DE-
GREE plus practical knowledge of electronic circuits as applied to
amplified voice communication and preferably some experience in
the fire alarm, telephone and signal field. Please give complete
background and salary range in reply which will be held in strict
confidence. Our employees know of this ad.

Box 1520, Electronic Industries
480 Lexington Ave., New York 17, N. Y.

MECHANICAL ENGINEER

Large manufacturer of electrical and electronic devices has an attrac:
tive opening for a young graduate mechanical engineer with a back-
ground in design and production of electronic equipment or scien-
tific instruments. Duties will consist of the design of mechanical
devices, tuning mechanisms, etc. and the design of jigs and fixtures
for economical manufacture of components. Must be able to assume
full responsibilities of a project engineer on jobs involving consid-
erable mechanical construction. Please furnish full details regarding
age, education, experience, and salary desired.

Box D-94
ELECTRONIC INDUSTRIES
480 Lexington Avenue, New York 17, New York
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330,000 aids were in use. Subtract-
ing, the actual market becomes
about 750,000 instruments.

Wild claims of a market of 10
million are based on one old series
of tests, which were completely re-
pudiated by all subsequent studies.
It is a figure which no competent
authority today will back up. While
we are on the subject of wild
claims, it has been stated that there
are 3 million hard of hearing school
children. Let us look at the facts:

Needs of adolescents

The first tests of school children
led to all sorts of results due to lack
of control and standardization. If
we take recent (1943) nationwide
data, we find a wide variation in
percentages (1 to 30 per cent) but
the average seems to be about 5 per
cent having a hearing loss of 9 db
or more on at least one ear. This
would be 1,500,000 children having
something requiring medical atten-
tion but certainly not requiring
hearing aids! Public Health data
shows 75,000 school children with a
loss of over 47 db. We may judge
then, that under 100,000 have a loss
of 40 db or over, and need aids.

We have, then, *about 750,000
prospective users. Of these, about
one-half will be -conductive type
losses, and the balance nerve or
mixed. Experience shows that to
fit these properly, a large number
of frequency response characteris-
tics must be available, covering the
range in preferably 4 to 6 db steps.

Distortion must be low

Coupled with this must be an
adequate range of undistorted
power. Perhaps 75 per cent of the
users can be well served by a unit
with low distortion up to 105-110
db output, while the remainder re-
quire low distortion up to 120-130 db.

Needless to say, this cannot be
done with one receiver and one in-
strument. One manufacturer has
done it nicely with two instruments
(each having 16- steps of adjust-
ment) and five receivers with dif-
ferent response characteristics.

A small but definite fraction of
the cases—about two per cent—
should be fitted with bone conduc-
tion receivers rather than air con-
duction. Audiometric data on sev-
eral thousand cases shows that this
percentage is much less than has
been heretofore advocated by one
or two organizations, but it is still
not to be disregarded completely.
If the ear is suppurating, or if bone
conduction hearing is over 30 db
better than air conduction hearing,
a bone receiver should be used. This
decibel difference is necessary to
allow for the fact that the best
bone receivers are definitely in-
ferior in both efficiency and fre-

ELECTRONIC INDUSTRIES o January, 1945



quency range to air receivers, due
in part to the inherent limitations
of bone conduction hearing.

The size and character of the
veterans market for hearing aids
has been over-emphasized. The
total number of veterans of World
war I receiving compensation for
deafness is only 12,813. On this
basis, some competent authorities
have estimated a probable ultimate
total of 10,000 patients in the three
Army hospitals devoted to hearing
problems, and an ultimate 100,000
veterans receiving compensation for
war-caused hearing impairment. In
October, 1943, the Veterans Ad-
ministration reported a total to
date of 200 veterans of World War
II with defective hearing, and 10
totally deaf. Their total purchase
of hearing aids (for all veterans)
in 1943, was a very few hundred.

No precise data have been re-
leased on the nature of the World
War II veterans’ hearing impair-
ment but a good deal can be judged

from the characteristics of the in- |

struments purchased. Some cases
are exactly like those in civil life.
The large remainder have unusu-
ally severe losses—fittable only with
the best instruments. Perhaps the
average veteran’s instrument must
deliver a great deal more power
output than the average, up to 130
db, undistorted. It is distinctly a
market where the highest type of
instrument only will suffice.

(PREMAK)

Premax

Antennas
—Tested

n war

—Ready

for peace

Send Today For Your Copy
Of This Interesting Booklet

ﬁ*emax H‘OC/UClS

Division Chisholm-Ryder, Co., Inc.
4503 Hightand Ave., Niagara Falls, :N. Y.
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THE NEW 7

(224 &

NO CLUTCHES
NO LIMIT SWITCH ADJUSTMENT
MOTOR STARTS AT NO LOAD

POSITIVE POSITIONING OF SHAFT INDEPENDENT
OF MOTOR OVERTRAVEL

NO CAPACITOR OR BRAKE REQUIRED

AS THE NAME IMPLIES, these new Actuators by Pacific Division
exclusively incorporate a Geneva movement operated by a high speed
motor. Positioning by switches has been completely eliminated.

These Actuators offer extremely accurate control (within 1°) of
any series of operations up to eight positions with each position
positively locked against movement.

There are no clutches, torque limiters, brakes or adjustable limit
switches — eliminating major causes of trouble.

Motor comes up to speed under no load, then engages cam with
varying ratio which develops maximum torque at break-away posi-
tions. Thus cutout switches always operate when motor is under no

load, permitting maximum switch life.

Write. or wire today for data on these simplified,
» positive actuators. Pacific Division, Bendix Aviation Cor-
poration, 11600 Sherman Way, North Hollywood, Calif.

Sales Engineering offices in New York Cityand St. Louis.
& 1945, P.D., B.A.C.

Pacific Division also manufactures an additional
line of Rotary Actuators which are readily adjust-
table for any angular rotation of the output shaft.
They incorporate a basic motor and reduction
gear assembly to which may be added, in any
combination, a brake, limit switches, positioning
switches, torque and/or a thermal protector.

All models are conservatively rated at 100 lb. in.
output torque at a speed of 9 r.p.m. Overloads
up to 400% of rated torque can be handled with-
out injury to the unit at normal temperatures.

e
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Ingenious New

A e,

New Internal Gage Avoids Over
Cutting. .. Saves Wasted Man Hours

At lasta gage that takes the guess work out of
checking internal diameters either machine
bored, or close ground and lapped. It is called
the Keene Internal Gage and is the first accurate
method for fast correct checking of internal
splines and gears on both minimum and root
diameters. The gage is ideal for machining and,
inspection work, and proves its value in in-
creased production. It can be used with either a
master, or micrometers.

This time saving development is constructed
of aluminum, is six inches long and weighs only
five ounces. Available in models designed to read
in thousandths (.001) or in tenths (.0061).

When your gage has been checked the thou-
sandths left to bore, the actual job of machining
may become tedious. It is then when Wrigley’s
Spearmint Gum helps keep you alert and watch-
ful. Chewing gum seems to assist you over the
dull spots in the day’s work. And Wrigley’s
Spearmint will aid you in your peacetime job by
helping to keep you wide awake and efficient
during that part of your work that may seem
unimportant, but which actually means perfec-
tion to the completed product,

You can get complete information from Keene Blectrical
Mackinery Co., 542 W. Washington Blvd., Chicago 6, Iliinois.

Technical Methods

Presented in the hope that they will
prove interesting and useful to you.

IRE MEETING
(Continued from page 95)

the evening of the opening day,
Wednesday, January 24.

Supplementing the technical fea-
tures of the meeting and the social
funetions which include the annual
banquet to be held in the Grand
Ballroom of the Commodore, 7:00
P.M., Thursday, January 25, the
president’s luncheon to be held in
the same place at 12:30 P.M., on
Friday, January 26, a cocktail party
to be held in the East Ballroom on
the same day at 6:00 P.M., and a
luncheon in honor of the men in
the Armed Forces scheduled for
Saturday noon, there is to be an
exhibit which will take up the en-
tire West Ballroom and provides
space for 37 exhibitors. Complete
program for the meeting appears
on page 95 of this issue.

Instrumentation
Conference

Looking a long way ahead, The
American Society for Measurement
and Control has scheduled an “In-
strumentation for Tomorrow” ex-
hibitlon and conference for Sept.
17-21, in Pittsburgh. The affair is
to be held in the William Penn
Hotel. Louis Susany is secretary,
with headquarters in care of Car-
negie Institute, 4400 Forbes St.,
Pittsburgh.

Closeup of dial showing simplicity
and fast visibility,

Z-51

“ZOPHAR
QUALITY
GOES
FAR*

l 1128-131 26TH STREET

WAXES AND COMPOUNDS

FOR INSULATING AND WATERPROOFING OF
ELECTRICAL AND RADIO COMPONENTS

also for

CONTAINERS AND PAPER IMPREGNATION
FUNGUS RESISTANT WAXES

Zophar Waxes and Compounds Meet H
All Army and Navy Specifications

INQUIRIES INVITED

ZOPHAR MILLS, Inc.

I I

Founded 1846
BROOKLYN, N. Y.

208

www.americanradiohistorv.com

o The ORIGINAL ;

The manufacturer who has an
involved precision switching
problem can depend on the
speed, precision and dependabil-
ity of Mu-Switch.
Mu-Switch gives you continuous
operation without mechanical
fatigue.

®
With the varied types of actua-
tors and special housings indus-
try will find a thousand uses for
Mu-Switches in electrically con-
trolled equipment.

®

Send for
FREE MU-HANDBOOK

TERT BSELE e PRECISION SWITCH o

MU-SWITCH CONP

mass

cAnTtTOnN,
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Experimental
Spectroscopy

By Ralph A. Sawyer, published 1944,
Prentice-Hall, Inc., New York, N. Y.
323 + VIII pages, $5.00.

‘The intricate procedures that
have developed in many industrial
processes to obtain desired reac-
tions and mixtures have necessi-
tated the application of many
laboratory research equipment to
production line problems. This book
acquaints students, laboratory re-
search workers and process opera-
tors with the background and oper-
ating technic and maintenance of
spectroscopic equipment.

It starts with the theory and
principles of the spectroscope
(without extended mathematical
treatments) and continues with a
description of the apparatus used,
including light sources, optical sys-
tems, prisms and gratings, and the
photographic process. Measure-
ments of wavelength and intensity
levels are discussed. The more re-
cent extensions of spectroscopy into
the infra-red and ultraviolet are
also described. The book is well
illustrated and interestingly writ-
ten and contains many references
for further study.

Plastic Molding and
Plant Management

By D. A. Dearle, Chemical Publish-
ing Co. Inc., Brooklyn 2, N. Y., 1944,
196 pages, $3.50.

This book describes and compares
the technics of compression and in-
jection molding of thermoplastic
and thermosetting plastics. It dis-
cusses the processes, die and mold
layout, considering both technical
and economical aspects. It is use-
ful not only to the design engineers
but to operating foremen. A brief
survey of the most common plastics
and their suitability for various ap-
plications is included.

Electronics; Today and
Tomeorrow

By John Mills, published by D. Van
Nostrand Co., 250 4th Ave., New
York City, 178 pages (5 x 8) price
$2.25.

A book in the popular style, used
so effectively by this writer, giving
the basic principles and operational
background for all kinds of elec-
tronic devices. It gives, in non-
mathematical terms, the story of
why radio, television and numerous
other sciences use electron tubes.
It will be of interest to-laymen, and
those engineers who have been so
engrossed in other subjects that

ELECTRONIC. INDUSTRIES @ Januasry, 1945

| A Present and a Future for

Experienced Design Engineers

The Collins Radio Company has al-
ways been-a pioneering organization—
an engineer’s engineering and man-
ufacturing outfit.

It was the pioneering urge that led
us to introduce professional standards
of design and performance in trans-
mitters and receivers for radio hams
in the early thirties . . .

To plan and build special radioequip-
ment that stood up to the rough-and-

tumble of Admiral Richard E. Byrd’s,

second expedition to Little America...

To take high quality broadcast
equipment out of the laboratory and
make it economically practicable for
any broadcasting station . . .

To meet the individual requirements
of some of the great airlines with spe-
cially engineered communication
equipment, including the ingenious

.Collins Autotune.

To be prepared on December 7, 1941,
to go into production of airborne and
ground based radio gear of highly ad-
vanced design for the Armed Forces—
the result of research and development
looking years ahead.

We are looking far ahead today in
the field of high quality radio com-
munication equipment. Our post-war
plans, well advanced, offer a very sub-
stantial opportunity for additional

junior and senior assistant design engi-
neers with at least three years of prac-
tical mechanical design and drafting
experience, and for design engineers
with five to ten years of experience.
Our work involves the production of
small, intricate mechanical and elec-
trical mechanisms.

This is a splendid opening for men
and women who are able to make neat,
accurate parts drawings with complete
specifications, assembly drawings and
layouts, who will assume reponsibility,
and who have knowledge of general
standard shop and field practices.

Cedar Rapids is a human, whole-

' some city of about 65,000. People en-

joy living here. And people enjoy
working, without being distracted by
weather variations, in the modern con-
trolled-conditions Collins plant.

If you feel that you could fit happily
and capably into this organization,
write us fully. Tell-us about your edu-
cation, experience, age, desired com-
pensation and draft status. W.M.C.
regulations, or course, must apply.

Address E. H. Reinschmidt,
Superintendent of Design,
Collins Radio Company,
Cedar Rapids, lowa.
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NEWEST DRAKE

DEPENDABLE
SERVICE

LONGER LIFE

. SOCKET AND JEWEL LIGHT ASSEMBLIES

DRAKE

1713 WEST HUBBARD ST, CHICAGO 22,'

Drake No. 50N NEON Jewel Min. Bayonet Assembly is
ideal where a distinct signal is required and observer is
directly in front of instrument panel. Its 15” smooth clear
jewel magnifies and intensifies the illumination from the
Neon lamp. Red glass jewel can also be supplied. The
No. 5IN (without jewel) is applicable where 180° visi-
bility is desirable. Both units have built-in resistors for
NE51 Neon Lamps operating on standard 105 to 125 volt
circuits. These rugged units offer BIG savings in power
(1/25 watt), long life (3000 hours), wide voltage range,
and great reliability.

MANUFACTURING CO.

rience.

ENGINEERS WANTED
ACOUSTIC EXPERIMENTAL ENGINEER
Graduate Engineer with Laboratory and design expe-

acoustical devices.

ELECTRO-MECHANICAL DESIGN ENGINEER

Graduate Engineer to design Electro-Magnetic Devices,
such as phonograph pickups, etc.

Write, giving phone number, education, experience and
salary desired.

480 Lexington Ave., New York 17, New York

To design microphones and other electro-

Well established West Coast concern.
Box 1540, Electronic Industries
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Permanent
Maguets

All Shapes, Sizes and Alloys. Alnico magnets

cast or sintered under G. E. license. Chrome,

Tungsten and Cobalt magnets stamped,
formed or cast.

THOMAS & SKINNER

STEEL PRODUCTS CO. « INDIANAPOLIS, IND.
42 YEARS’ EXPERIENCE

www americanradiohistorv com

U.S. A,

| this matter of electronics has got-

ten away from them. It is in fact
a short course in the interesting
aspects of this science, with the
heavy theory omitted.

Prodigal Genius:
The Life of Nikola Tesla

By John J. O’Neill, published by
kves Washburn, N. Y., 1944, 326
pages, $3.75

It is difficult, even for an engi-
neer, to regard lightly Tesla’s many
claims and statements which, com-
ing from almost any other man,
would have been classed as inco-
herent, Jules Vernish fancies. Tesla
actually produced in too many
fields. Primarily, this book is the
story of his successful, lifetime fight
to bring his development of rotating
magnetic fields and other ac in-
ventions to commercial fruition, but
it is also the semi-tragic story of
his often successful efforts in me-
chanics, hydraulics, X-rays, elec-
tron - optics, and such colossal
projects as to broadcast radio and
motive-power to the four winds.
Tesla never indicated any lack of
faith in the technical feasibility of
his more grandiose schemes, but he

| refused to reveal details. His secrets,

if any, were cremated with his body.

| X=-RAY

(Continued from page 97)

70 volts and its resulting plate cur-
rent energizes a relay which opens
the main X-ray contactors in the
X-ray control and ends the ex-
posure. In preparation for the next
exposure, a capacitor-shorting re-
lay by-passes to ground any charge
left on the capacitor.

A safety timer, consisting of a
trigger tube, an adjustable re-
sistance, a capacitor, two relays,
and a buzzer, protects the X-ray
unit against any failure of the
phototimer unit and against exces-
sively long exposure times exceed-
ing the capacity of the X-ray tube.
Phototimer failure can occur only
if an exposure is attempted before
the unit has heated or if some com-
ponent fails. Unduely dense objects,
on the other hand, result in long
exposure times since the phototube
does not terminate exposure until
correct photographic exposure is
secured. There is thus the possi-
bility that the rating of the X-ray
tube might be exceeded in exposing
unusually dense objects.

One of the relays prevents an ex-
posure from being initiated until
the phototimer is ready for opera-
tion. This means that the circuit
will not be closed unless the timer
components have heated properly
and are functioning. The other re-
lay will open the circuit when the
safety trigger tube fires. Protection
of the X-ray tube is assured by
choosing the constants so that the
trigger tube fires before the rating

| of the X-ray tube is exceeded,

ELECTRONIC INDUSTRIES @ January, 1945



| SE

@ These two ‘‘action words' are be-
ing used by us to headline this ad for

-a very definite reason.

@ We are NOW ready with a NEW
announcement which, we are sure,
will be welcomed by hundreds of
dealers, radic “‘hams”, jobbers, and
industrial organizations of all types
who use transformers in the course.of
their operations.

& We have stated before, and we must
~ reiterate, that our first concern is-to do

our part in helping to win the war.

@ Nevertheless, the time has arrived
when we can state that we are now
actually engaged in preparing ‘new
models of transformers, for civilian
yse as soon as war conditions permit,
These new Thordarson iransformers
embody ideas based upon our 50
years -of leadership in this industry,
our war expetiences, and our determi-
nation to again set the pace in the
field when civilian needs can once
more be taken care of.

---’-...’

tayuu?

@ The new Thordarson _transformers will be

streamlined, modern . . . in many instances more

compact . . . designed with all the skill and in-

genuity that can be brought to bear in order to-
produce more serviceable products. When you
see these new designs, you will again be re-
minded of how Thordarson leadership means
more service, more convenience and more ‘all-

around satisfaction for you.

Fronsforimer Ghocielists Siice /875

.. CRIGINATORS OF TRU-FIDELITY AMPLIFIERS

THORDARSON ELECTRIC MFG. CO. * 500 W. HURON ST. + CHICAGO 10, ILL.
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The No. 90600 Series
of Absorption Frequency Meters

Both inexpensive laboratery and protected
sturdy field types of this popular series aof
comoact direct reading frequency meters are
available in ranges fram 300 megacycles to
200 kilocycles. Can be poked inte small
shield compartments, coil cans, corners of
chassis, elc,, to check harmonics; porasitics;
oscillator-doubler, eic., tank tuning; and o
host of other such applicotions. Quickly en-
ables the design engineer to find out whatis
rec!ly ""going on"in a circuit,

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY
MALDEN
MASSACHUSETTS

NEW BULLETINS

Special Tubes

Nine types of tubes for special-
ized applications are described in
a new 24-page bulletin (No. 202)
published by Sylvania Electric Prod-
ucts, Inc. (Special Products Divi-
sion, 60 Boston St., Salem, Mass.).
Products described include strobo-
trons for the study of reciprocating
and rotating motion; Pirani and
thermocouple tubes for measuring
vacuum; voltage regulator tubes;
facsimile tubes; germicidal tubes;
black light and near ultraviolet
lamps. Technical sections of the
bulletin give specifications, basic
circuit diagrams and suggested ap-
plications for products and acces-
sories. Fluorescent lamp character-
istics are given in tabular form
and curves.

Phototube Data

The Continental Electric Co., Ge-
neva, I, has just released a new
phototube booklet which in addi-
tion to giving information concern-
ing phototubes has much valuable
nformation useful to the users of
phototubes Including many curves
and other data.

Theatre Television

A comprehensive handbook on
the what, how, and why of theatre,
television has been prepared by the
RCA Service Co., Camden, N. J"l
for theatre managers and projec-
tionists. Although the contents
are primarily devoted to technical
discussions of the reception and
large-screen projection of televi-,
sion programs, several chapters
deal with such non-technical sub-
jects as television commercial pos-
sibilities, the handling of programs,
and audience response. In step-by-
step fashion, the technical discus-l
sions provide projectionists with an
abundance of data ranging from a
review of electrical fundamentals
to video circuits, sweep and syn:
chronizing circuits, and the opera-
tion of a television system. The |
theory and operation of diodes and
rectifiers, voltage amplifiers, and
limiters are thoroughly explained.

Resistance Welding

“Resistance Welding at Work”
(Bulletin WP-44) is a 60-page two-
color 11 by 8% in. book containing
scores of illustrated examples of
resistance welding applications. It
is designed primarily as a guide to
the wide variety of uses to which
resistance welding adapts itself—
whether it be single spot or mul-
tiple spot, seam or flash, butt or

www americanradiohistorv com
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IMPORTANT
fo B

MANUFACTURERS

WE will purchase
one or more equip-
ment or component
manufacturing bus-
inesses in these fields

RADIO
TELEPHONE
TELEGRAPH
TELEVISION
WIRE PHOTO
SOUND « FILM

OR we will purchase
only a particular De-
partment. In either
case we will assume
responsibility for
servicing equipment
now in use.

AUl answers will be held confidential.
Please Reply to BOX A-27

ELECTRONIC INDUSTRIES

480 Lexington Avenue, New York 17, N.Y.
®

(The publisher is authorized to furnish
our name if written request is made on
your company letterhead.)
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YES, LOOK AT IT. Right near the

population center of America. Right

for deliveries to all your plants with
fast trunk-line service. Here in Bridgeport, in wartime,
skilled technizians are building search coils and vari-
ometars to meet the most exacting requirements of the
Armed Forces. They're doing a big war job well. After
victory, Bridgeport will do your big postwar job equally
well. You’ll fird them your most dependable source of
supply for R.F. coils and chokes, I. F. transformers and
transmitting coils and chokes. Write to Bridgeporttoday
to insure early postwar delivery of the perts you need.

BRIDGEPORT

MANUFACTURING COMPANY
Bridgeport, lllineis,
R.F. Coils « R.F. Chokes . I F. Transformers
Transmitting Coils - Transmitting Chokes
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MOTOR DATA

No. 129 - ,

4000 FRAME MOTOR

1/2 HP at 3909 RPM

'.‘0“1'3"“55“ ‘ﬁ; The output—the weight—
:s::";";‘_‘q‘ouﬁ o the size—of these 4000
Frame Motors are features
well worth remembering. |
Every adaptation of the
standard design is engi-

neered for the precise .

requirements of an air-
craft, portable, or indus-
trial application.

ELECTRICAL MECHANICAL

Series, shunt, or compound-wound Ventilated or enclosed types
Unidirectional or reversible Base or flange mounting
Optional torque Operation In any position
Optional speed Low space factor
Optimum efficiency Ball bearing equipped
For control circuits Optional shaft details
Electric braking optional Rugged construction
4000 FRAME MOTORS s | e
Watts, Output, Con. (Max.) | 375 746
Torque at 3900 RPM (ft. Ibs.) 65 1.4
Torque at 6000 RPM (ft. Ibs.) .88
Speed Regulation 8%
Lock Torque (t. Ibs.) 2.5 4
Volts Input (min.) 12 24
" Volts Input {max.) | 110 110
Diameter 4" 4
Length Less Shaft 7% 7"
Shaft Dia. (max.) 625" 625"
Weight (Ibs.) 9.2 9.2

EconlIne. 150 w. Congress St., Chicago, U:S. A.

DYNAMOTORS = D. C. MOTORS * POWER PLANTS « CONVERTERS

€xport: Ad Auriema, 89 Broad S1., New York, U. S, A. Cable Auriema. New York

www americanradiohistorv com

NEW BULLETINS

projection welding — and whether
the work is to be brought to the
machine or the equipment brought
to the work in fixtures. In this
book there is an answer by examples
of “how it is being done” to prac-
tically every general type of resist-
ance welding problem. To facilitate
use of the book the material has
been arranged under five general
headings in such a manner that
the answer to a given general prob-
lem can be quickly and easily lo-
cated. The divisions deal with port-
able gunwelding (for work assem-
bled in fixtures); stationary spot
welding, single and multiple (where
work can be brought to the ma-
chine); seam welding, either in
machines or in fixtures. There is
also a section devoted to special
uses to which resistance welding
equipment can be put as well as a
section - illustrating, by examples,
possibilities in fixture design, large
or small. Publisher is Progressive
Welder Co., 3050 East Outer Drive,
Detroit 12, Mich.

Trimmer Capacitors

Engineering data on two types of
single and multiple mounting cer-

.amic trimmer capacitors has been

put into a four-page catalog insert
by Electro Motive Mfg. Co., Willi-
mantic, Conn. Number of plates
vary from 1% to 9 and capacities
from 15 to 780 mmf.

Welding Electrodes

P. R. Mallory & Co., Inc., Indian-
apolis, has issued a new catalog on
“Resistance Welding Electrodes and
Alloys.” The catalog lists the com-
plete line of standard spot welding
electrodes and water-cooled hold-
ers. A listing of “Do’s and Don’ts”
for improved resistance welding is
featured. Stock sizes of Mallory
alloys, their various applications
and typical physical properties are
also included.

Listing Mikes

Universal Microphone Co., Ingle-
wood, Calif., has just published its
first price list since Pearl Harbor.
Twenty-seven carbon, dynamic and
velocity types are listed in palm,
stand, throat, lip, hand and
cartridge styles. The list is bulletin
1460, “Pre-Catalog Listing” and is
preliminary to the issuance of the
1945 commercial catalog of all Uni-
versal items.

Multi-test Units

Multi-range, multi-test units for
industrial, laboratory and school
uses are illustrated and described
in an 8-page catalog issued by

ELECTRONIC INDUSTRIES @ January, 1945
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In times like the presSent, men
should utter nothing for which they
would not willingh}' be responsible

through time dndin eternity.”

Abraham Lincoln, 1861

i

SR

s

Dristmas 4

and %67 yeﬂ/

: ik "e’men

J "% e n Radio M anufacturing Company
s 6601 S. Laramie Ave., Chicago, IIL,
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SERVICE

. YEARf-.

Wa'i
|

MOST COMPLETE |
“Sowrce of Supply

Y R

‘RADIO PARTS

_RADIO TUBES [
INDUSTRIAL : ]

I

1

. ELECTRONIC EQUIPMENT
" AMPLIFIERS
SOUND SYSTEMS
TEST INSTRUMENTS
COMMUNICATIONS and
BROADCAST APPARATUS |
: AIRCRAFT and |
MARINE EQUIPMENT }
|

L TR

F/M—television—A/M
*

*OVER 10,000 ITEMS J
AT YOUR FINGERTIPS s

PURCHASING AGENTS!
ENGINEERS!
Send for this
FREE 800 PAGE CATALOG!

Write today on your company letterhead for
this massive 800 page Buying
Guide containing everythirg in
radio-electronics. Cemplete
listings of all standard na-
tionally known products
in one handy, bound vol-
ume! Sent free on request
by addressing Box JN.

* This Book \
Can.Help Answer N
B Y_q'ur Procurement
Problems! *

FOR PROMPT SERVICE
" Telephone BArclay 7-1840

24

BUY THAT EXTRA BOND NOQW
{-and SAVE AN EXTRA LIFE!

SUPPLIERS TO
Indystribl Manufacturers * Research
Laboratories * Schools + Colleges
Government Agencies +.Railroads f
Public Wtilities « Broadcast Stations

Hospitals - Shipyards « Police Depts., etc.

SUN RADIO

& ELECTRONICS CO.

212 Fulton Street. New York 7; N. Y.
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NEW BULLETINS

Weston Electrical Instrument Corp.,
Newark, N. J. Descriptions include
an industrial circuit tester having
27 scale ranges, several types of
ohm meters and volt-ohm-milliam-
meters, an insulation tester, power
level meters and an analyzer for
general purposes having sensitivity
of 20,000 and 1,000 ohms per volt, a
combination industrial analyzer
having four 4 in. meters. This in-
strument is intended primarily for
public utility field servicemen, elec-
trical contractors and plant main-
tenance engineers.

Geiger-Counter

A new piece of literature covering
the Norelco Geiger-Counter X-Ray
Spectrometer has been published
by North American Philips Co,,
Inc., 100 East 42nd St., New York.
The literature describes the wide
range of applications that can be
handled by this new industrial tool.
It provides an entirely new method
of making quantitative and quali-
tative analyses of crvstalline and
certain amorphous substances. Un-
der optimum conditions of resolu-
tion, accuracy of =+ 0.03 of a degree
is obtainable. Desecriotive material
Included covers method of opera-
tion and gives svecifications for the
spectrometer oroper, transformers,
stabilizer, scaling unit, power sup-
ply, frequency meter, fmpulse coun-
ter, Geiger unit, and X-ray tube.

Sheet Insulation

The Mykroy Bulletin No. 102 con-
tains the first comprehensive re-
port to be released about the new,
larger (19% x 2934 in.) size sheet of
glass bonded mica ceramic insula-
tion now available. Also listed are
heavy bars of Mykroy glass-bonded
mica ceramic uv to 29% in. in
length for inductance coil construc-
tion. The new sheets are made in
thicknesses ranging from % to 1%
in. Manufactured bv Electronic Me-
chanics, Inc., 70 Clifton Blvd., Clif-
ton, N. J.

An Insert Chart

A compblete, practical chart of
molded AN insert arrangements for
electrical connectors has been pub-
lished by American Phenolic Corp.,
Chicago. All standard inserts from
one contact to one hundred con-
tacts are shown full size. All socket
or pin arrangements are clearly
indicated together with wire sizes;
also included are coaxial cable con-
nections and grounded or shorted
inserts. Mechanical spacing of
contacts and alternative positioning
of the inserts with new position
numbers are given in each case.
Exploded pictures of pin and socket
inserts add considerably to the

www.americanradiohistorv.com

understandability of the chart. The
chart is 50 x 38 in. printed in blue
and black on heavy, durable yellow
stock which aids in making the
chart’s information readable from
desk chair position. A complete
chart of AN and Amphenol 97 shell
types and styles is enclosed with
each insert chart. This includes the
special purpose shell types such as
pressure - tight, moisture-seal, ex-
plosion-proof, light proof and other
plugs and receptacles. Also enclosed
is a chart which diagrams the
system clarifying the long and
complex numbers used in specifying
connectors. '

Plastics Engineering

General Electric (Pittsfield, Mass.)
offers the product designer a 24-
page booklet, PH-518, “Design Data
for Plastics,” which consists of a
discussion on the problems of styl-
ing in plasties, as it relates to ma-
terial selection. design considera-
tions and fabrication methods. It
represents useful information and
tables gathered by the General
Electric plastics laboratory, applic-
able to all types of products. A
rather extensive table on the gen-
eral properties of many materials
is included.

X-Ray Inspection

Considerable engineering infor-
mation of a practical nature cover-
ing the application of X-ray inspec-
tion technics is contained in a new
16-page booklet issued by the
Picker X-Ray Corp., 300 Fourth
Ave., New York. Included are illus-
trations and a description of a new
inspection cabinet for the continu-
ous X-ray examination of parts on
a production schedule.

Transformer Data

Peerless Electrical Products Co.,
6920 McKinley Ave., Los Argeles 1,
has published a new 20-page cata-
log, Bulletin 431, for the fields of
radio, sound, public address, tele-
vision, and the electronic industry.
The catalog contains photographs
and illustrations, diagrams, full
construction details, and prices on
the complete line of Peerless trans-
formers, windings, and reactors.

Iron Cores

A great amount of valuable en-
gineering data are contained in a
36-page manual entitled, “Magicore
High Frequency Iron Cores,” just
issued by Henry L. Crowley & Co.,
Inc.,, West Orange, N. J. Included
is a careful summary of the uses
of such cores, chapters on mechan-
ical considerations and special ap-
plications and descriptions and
specifications of many types to-
gether with a chart giving recom-
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ELECTRIC

KURMANE-=

LONG ISLAND CITY {, N. Y.

35-18 37th STREET o

Variable Attenuators ¢ Mixers:
Potentiometers « Tap Switches
Meter Shunts and Other Pre-
cision Resistance Devices

Engineering and Production of
These Components Our Specialty

FIRST TO USE

NEW
INDEXING LAPPED CONTACTS
MECHANISM + BRUSHES

P/ SHAFT + REAMED
_© ) FULL LENGTH
y”/  BEARING

STM b

S MAJOR POINTS STEEL MTG.
WIN FOR VARIATEN PLATE
IN THE VARIABLE ATTENUATOR FIELD |

Point No. 2: Stone-lapped brush and contact surfaces in-
sure long life and quiet operation. Final lapping
operation is performed after soldering and impregnation,
eliminating warpage due to heat.

CINEMA ENGINEERING CO.

1508 W. VERDUGO AVE. » BURBANK, CALIF.

TOT
MPREGNATION

ESTABLISHED 1935

TERMINALS
for
ELECTRIC WIRES

SMALL METAL STAMPINGS

in accordance with your blueprints
PRECISION PARTS

from Modern Equipment

PATTON-MacGUYER CO.

17 VIRGINIA AVENUE
PROVIDENCE 5. R. L.

Continuously
Since 1930

AIRCRAFT
MARINE » BROADCAST
POLICE « COMMERCIAL - AMATEUR

HIPOWER CRYSTAL COMPANY
Sales Division —205 W.Wacker Drive, Chicago 6
Factory—2033 Charleston St., Chicago 47, lil.
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SOLDERING IRONS
are widely used in industrial plants throughout
the country. They are designed to withstand the
:tr?m of -cantinuous service reguired of factory
ools.

SPOT SOLDERING MACHINE

designed for treadie operation for ad-
vancement of iron and solder, leaving
operator’s hands free for handling of
product.

SOLDERING
TEMPERATURE CONTROLS
prevent overheating of soldering
irons between soldering opera-
tions. jrons do not deteriorate
when being used. The idle period
causes oxidation and shortens life.

SOLDER POTS
ruggedly constructed pots of
various sizes designed for
continuous operation and so
constructed that they are
easily and quickly serviced,
shouid elements have to ba
replaced.

Write for Catalog

ELECTRIC SOLDERING IRON CO., INC.

2144 WEST ELM STREET, DEEP RVVER, CONN.

1IRON
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Johnson R. F. Contactors were
designed for switching high voltage
antenna circuits in Phasing Equip-
ment and for similar applications.
Made in two sizes, these Contactors
provide long creepage paths, high
current carrying capacity, high
voltage rating and no holding cur-
rent is required. They can be oper-
ated on either 110 or 220 volt pow-
er circuits. Either size is available
with o variety of contact arrange-
ments including auxiliary contacts
for signal or pilot light indicators.
Contacts are sectionalized to pro-
vide large contact area and their i
wiping action makes them self-
cleaning. Write today for more in-
formation and quotation giving con-
tact arrangement desired.

Johnson Make - Befare - Break
Switches were designed for insert-
ing and removing meters from an-
tenna circuits without opening the
circuit. Features include R. F. in-
‘sulation, high voltage breakdown
rating, high current, carrying ca-
pacity, and wiping contacts insur-
ing low resistance.

Ask for Cataleg 968, (0)

o

JOHNSON

a éamou name in Radio

E. F. Johnson Co.

Waseca, Minn.
216

NEW BULLETINS

mended operating ranges. Charts
of all popular types also are in-
cluded. Distribution of the booklet
is being confined to engineers con-
nected with the purchasing of such
equipment.

Insulating Materials

The almost incredible number of
ways in which glass, spun into fine
fibers, is being used in electrical
and electronic devices are well set
forth in a 24-page booklet (catalog
No. EL44-7) issued by Owens-Corn-
ing Fiberglas Corp., Toledo. The
book explains and pictures how
cloths, tapes, cords, sleevings and
wire insulation are made from two
versatile basic fiberglas yarns, thus
forming an inorganic fabric base
for many other types of electrical
insulating materials.

Resistor Data

Fixed and adjustable resistors in
considerable variety are described
in an 8-page catalog being distrib~
uted by Haines Mfg. Corp., 248 Mc-
Kibben St., Brooklyn, N. Y. In-
cluded are standard lug and ferrule
types as well as types with tinned
leads, lug and lead, soldering lugs
and Nos. 6 and 8 screws.

Job Heat Treating

A new job shop service special-
izing in electronic induction heat

‘treating is the subject of a six-

page, well illustrated folder just
published by Central Boiler &
Mfg. Co., 5818 Rivard St., Detroit.
The folder cites the advantages of
induction heat treating and points
out that the company’s electronic
induction heat treating department
is available as a job shop service.
(Continued on page 226)

Navy Nurses Urgently Needed!

L |
—— —

The Navy’s nurses are going electronic, or at least this one is as she administers electro-therapy

treatment to a patient .in one of our large base hospitals.
duty in all parts of the world, and another 4,000 will be needed by next June.

There are 8,000 Navy nurses on
Any nurse

graduated from an accredited school of nurslng, and between 21 and 40, is eligible to apply
for a commission in the Navy Nurse Corps, with headquarters at Bureau of Medicine and

Surgery, Mavy Department, Washington

accepted then, ready to print.

o

NOTICE ON CLOSING DATE -

The deadline for advertising plates in ELECTRONIC INDUSTRIES is the
tenth of the month previous to the date of publication. Only complete
plates, requiring no foundry work, key changes or composition can be

In order to assure publication of your advertising in ELECTRONIC IN-
DUSTRIES, please try to have them in our hands as close to the first of
the month previous to publication as possible.

ELECTRONIC
INDUSTRIES

CALDWELL-CLEMENTS, INC., 480 Lexington Avenue, New York 17, N. Y.

www.americanradiohistorv.com
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SYLVANIA NEWS

ELECTRONIC EQUIPMENT EDITION

JANUARY

g

Published in the Interests of Better Sight and Sound

=

1945

Electronic Devices
Broaden Sylvania ’s
Service to Industry

The manufacture of electronic equipment
for certain specialized communications
and industrial applications is an impor-
tant phase of Sylvania service. Manufac-
ture of this type of equipment is carried

An electronic device undergoes test in
the laboratories of Sylvania’s Indus-
trial Apparatus Plant.

on in a separate Industrial Apparatus
" Plant located at Williamsport, Pa.
This aspect of Sylvania’s activities is
a natural outgrowth of the company’s
intensive experience in the design and
application of electron tubes.

Dip You KNow.

That Sylvania Tungsten Lamps are standard
equipment for signaling purposes on many
telephone switchboards? They are made in a
range of electrical characteristics for use in
any type of switchboard.

* x E3

That Sylvania Near Ultra-Violet Lamps ac-
tivate the fluorescent dials on airplane instru-
ment panels? Lamps are small, compact, de-
signed to operate from a 24-28 volt direct
current source.

Sylvania Begins Survey of Public
Interest in Television Recelvers

Findings Will Assist Manufacturers in
Gaging Markets, Determining Price Range

Thousands of personal interviews and an intensive advertising campaign
in the pages of leading consumer publications form the twin phases of a
comprehensive survey which Sylvania is launching to gage the'interest of
consumers in the purchase of television sets, and to learn the extent of the

LOCK-IN TUBES
IDEAL FOR UHF

The trend toward the use of ultra-high
frequencies brings to the fore the out-
standing advantages of Sylvania’s Lock-
In Tubes. While the name of this line of
tubes has tended to emphasize the physi-
cal details of mounting, one of the chief
motivating forces in their design was the
desire of Sylvania engineers to improve
the electrical characteristics of tubes,
particularly at the higher frequencies.
The Lock-In feature itself has been
responsible for the extensive use of these
tubes, particularly in automobile radios;

electrical features point to wide utiliza-

tion in television and FM.

SYLVESTER SURVEY

A~ Y
Y

“I wonder if I could have your views on
what the postwar radio will be like.”

potential market for receivers in various
selling price ranges. The results of this
survey are expected to be of great value
in guiding the planning of the manufac-
turers of television sets.

Television, moreover, is but one of the
aspects which will be covered in this

e | -

- -
L ——

Tall

The type of set people prefer—floor
or table model; radio only or radio-
phonograph combination — will also
be studied in the Sylvania survey.

nation-wide poll. Consumers will also be
queried on such points as their interest
in FM; the -desirability of short-wave
bands; reaction to push button tuning.
The reasons why people decide on new set
purchases will also come in for scrutiny.

As the survey progresses, findings will
be reported from time to time in future
issues of SyLvania NEws.

SYLVANIAN ELECTRIC

SYLVANIA ELECTRIC PRODUCTS INC., Radio Division, Emporium, Pa.

MAKERS OF RADIO TUBES. CATHODE RAY TUBES, ELECTRONIC DEVICES, FLUORESCENT LAMPS, FIXTURES, ACCESSORIES, INCANDESCENT LAMPS

ELECTRONIC INDUSTRIES ® January, 1945
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EQUIPPED for
SPECIAL
M

You get fastest action in meeting
new conditions when you're fully
prepared for any probability. That’s
why Bell Sound Systems, Inc., were
able to get into action quickly in
producing new and complex elec.
tronic devices for wartime needs —
Bell had accumulated years of expe-
rience and research findings in the
field of electronics. This broad knowl.
edge of electronics and its applica-
tions, redoubled in scope by Bell’s
wartime accomplishments, will be

ready to put this new science to work

quickly, in endless ways for improve-
ments in the industrial, commercial
and domestic scenes of tomorrow.

A TYPICAL BELL PRODUCT
THAT MAY HELP YOU TODAY

In hundrds of plants and offices
today, BELfone is speeding calls
between executives . . . freeing
telephone lines from inter-office
tie-ups . . . saving steps, time and
manpower in getting informa-
tion from one department toian-
other . . . reducing errors by pro-
viding for clear, concise, verbal
orders. BELfone units offer every
type or scope of inter-office com-
munication. Write for details.

SOUND SYSTEMS, Inc.
1195 Essex Ave., Columbus 3, Ohio
Expert: 4900 Euclid Ave., Clovsland 3, Ohio

TELEVISION IS READY
(Continued from page 122)

because of the requirement of
adding two more antennas, one for
sight and one for sound, plus any
reflectors necessary to provide the
directional coverage desired. (Han-
son) At the Empire State Building,
the upper antenna is used for tele-
vision sound and the lower antenna
for the picture and for the NBC
FM station simultaneously. Many
arrangements are possible and each
case must be considered on its own
merits. (Mason) All things con-
sidered, it appears that the tower
ought preferably be designed with
television in mind. '

Q. Has anyone in the U. S. pro-
duced television pictures of more
than 525 lines? If so, how many
lines, who, when, where, and under
what conditions?

A. (Du Mont) In 1937 we experi-
mented with 735 lines. We decided
that the slightly increased detail
was not worth the additional trou-
ble, expense and complexities of re-
ceivers and transmitters. (Jolliffe)
In the RCA Laboratories we have
experimented with 700, 800 and
1,000 line pictures. The problems
are manifold. Some day television
may have more lines, but the num-
ber of lines is not by any means the
whole story in getting better pic-
tures.

Q. Can material for dresses and
the like be .televised to show tex-
tures?

A. (Keister) This problem is the
same in television as in motion pic-
tures—basically a lighting problem.
Oblique light accentuates rough
fabrics while front light gives the
best results on soft finish fabrics.
(Hanson) Extreme close-ups, prob-
ably utilizing new lens arrange-
ments in television cameras, are
required to show texture. Anything
possible in motion pictures is pos-
sible in television. We have in the
past televised microbes. However,
most customers want to feel the
fabric they buy. We’ll have to wait
for “feelavision.”

Q. Can color be telecast on the

same wavelength as blagck and
white pictures?

A. (Keister) It can be done but
it is not practical for a variety of
reasons. (Hanson) NBC did it in
1941. The picture provided only one-
half of the resolution of a black
and white picture in the same
channel width.

Q. How can a BC station about
to acquire or construct new studios
best anticipate future needs for
television?

A. (Hanson) A television studio
should be big enough (40 ft. by 70
to 90 ft.) and high enough (25 ft.)
for handling of lighting equipment.
It should be on the ground floor so
you can bring in large objects. Out-
door space adjacent to studio would
be useful, for open air work. (Bing-
ley) Television also requires more
space in control rooms, dressing
rooms, etc. Be sure to provide ade-
quate power line capacity to handle
the lighting load. (Keister) Just
design a television studio first and
you will automatically have ade-
quate facilities for a good BC studio.
(Brolly) Consider means for getting
video from studio to transmitter if
it is located away from the studio.
(Du Mont) It may be possible to
use smaller studios than have been
suggested. At any rate, the avail-
able space should be broken into
smaller units for greater conveni-
ence, simultaneous rehearsals, and
set changing.

Q. What is the truth about Cape-
hart’s claims to have found the
answer to network operation by use
of ordinary telephone lines?

A. (Bingley) I visited the Hall of
Mechanism at the Franklin Insti-
tute and saw a number of per-
petual motion machines. Alchem-
ists wanted to make gold. Band
width’s relation to information
transmitted seems to be funda-
mental. You can’t get something
for nothing. I'm not sure Mr. Cape-
hart’s plan falls into that category
but there is that- possibility. (Han-
son) Like Will Rogers, all I know
is what I read in the papers. We
are now using a mile of telephone
wire for fight pick-ups but the fre-
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PROTECT your WIRES
with CREATIVE
insulating GROMMETS

All the finest engineering on ra-
dio, electronic and electrical in-
struments can go to waste if you
fail to protect your wires properly.

If you are not already using
CREATIVE INSULATING
GROMMET BUSHINGS in
your chassis, by all means let us
furnish you with samples. When
you see the superb protectionthese
100% phenolic bushings give to
your wires, and when you dis-
cover that they don’t “pop out”
when youpackyourwires through
them snugly, the chances are you
will want to specify Creative.

Send for samples and literature.

CREATIVE'S CUSTOM SERVICE

You don’t have to build molds to get Plastic
Parts with Inserts such as knobs, terminals,
etc. Get the facts about this unusual custom
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968 KENT AVE. BROOKLYN 5, NEW YORK
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| quency characteristic must be care-

fully doctored up. (Goldsmith) It’s
like the story of the young lady
who couldn’t seem to find the right
pair of gloves and finally told the
clerk, “I’'ve been trying for a half-
hour to make clear that I want a
pair of gloves large inside and small
outside.” Many schemes for wide
band transmission in a narrow
channel have been proposed but
none of them has ever worked.

Q. How soon after V-E Day will
television receivers be available in
large quantities?

A. (Jolliffe) If manpower, ma-
terials and facilities are available,
receivers could be produced in a
year — maybe less. (Keister) The
Pacific War will still be a big war
after V-E Day. Personnel will still
be tight.

Q. Do you think television will be
practical for stations in small
markets?

A. (Hanson) Any market can sup-
port a television station if it can
support a broadcasting station. Al-
though television costs are higher,
advertisers should be able to pay
3 or 4 times.as much for 10 or 100
times as much value received.

Q. Will 525 lines be maintained
in the future? Will the pictures
have the same detail when en-
larged?

A. (Jolliffe) RTPB spent a lot of
time on this question; 525 is con-
sidered adequate. We have pro-
duced 440 line pictures 12 x 15 ft.
with satisfactory definition. It is
going to be possible to adapt reflec-
tive optics to home receivers, pro-
viding more than adequate bright-

ness and definition on an 18 x 24 in. |

screen. (Landsberg) An important
factor is screen light output and
gradation. Some of the new tubes
have improved contrast ratio and
better half tone reproduction.

Q. How will television affect the
motion picture industry.

A. (Goldsmith) We’ll have to re-
move a section of the wall here and
roll in the really large crystal ball
for that one! I think television and
motion pictures should be mutually
beneficial, just as radio and motion
pictures have. I think presentation
in the theater 1s quite different
from home television.

Q. What are present opportuni-
ties for 16 mm. productions?

A. (Hanson) 16 mm. is cheaper
than 35 mm. but major cost of pro-
ducing film is the talent cost.
(Mason) There is a splendid op-
portunity for 16 mm. in the
presentation of news events which
happen during the day and must
be shown at night. (Keister) 16 mm.
can provide the necessary “local
touch” for satellite stations.

Q. Would not the use of VHF and
directional receiver antennas avoid
reflections and eliminate ghosts?

A. (Keister) It is possible for a

receiver owner to have a rotatable !
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| peam antenna but the cost would
| be high, and its operation would
require too mych of the average set
owner. (Du Mont) We have made
tests which prove that ghosts were
| worse on 80 than 50 me¢ VHF is still
| an unknown. When you go to 500 |
mc the shadow effect becomes seri-
Ten thousand different | ous and line of sight is almost a
radio and electronic parts | necessity. (Blg;gleyg WPTZ 1wals i
originally 30 above sea level. | o
There were some bad ghost prob- ER Re,'ab,e
lems. When we went to a location
400 ft. high, multiple images prac-
tically disappeared. (Brolly) When
ghosts come from an angle close to
the line from the transmitter not
much can be done by directive an-
tennas. Selecting a good reflection
as the source of signal has been
suggested but all too often reflec-
tions come in families. (Landsberg)
The higher the frequency the
and ship, same day your greater the loss in the lead-in wires.
A panel composed of television
equipment manufacturers under
the chairmanship of C. A. Priest
(GE) presented a comprehensive
review and analysis of television |

immediately avdilable

on priorities.

Supplier of

Trained expeditors select

order is received.

from technical, economic, and so- 'TUBES RESISTORS

cial angles. David Smith (Philco) RELAYS CAPACITORS
gave a review of the accomplish-

ments of the RTPB in its study of METERS TRANSFORMERS
television standards. TEST EQUIPMENT

| M. A. Trainer (RCA) outlined the

| progress in television camera tubes |
and picture tubes. He identified the
Iconoscope as a good all-around
policies and practices—as tube having superior resolution and

jobbers, wholesalers and good gamma, but suffering from We stock and sell items bear-

Known since 1922 for the
high character of our

spurious signals and requiring key- | e Moes B e

aisfasurers. stoning correction in scanning. The M% ey Ceopls Wi
Orthicon camera tubes are four to value their reputation as much
five times as sensitive as the | adweval oy

Iconoscope and do not suffer from |
spurious signals. It was reported
to lack the contrast range of the
“ijke” however. The image dissector
tube was described as requiring no |

shading signals and as being a good We track down hard-to-find
tube for film pickup. Trainer said items, or suggest equivalent
that wartime developments could be substitutions. We supply sound
expected to give camera tubes a | technical advice . .. help solve

€

: 3 S
z: %
]

“manifold sensitivity increase over priority problems.
currently used types.”
Good progress was reported in
, the development of picture tubes,
WORLD'S LARGEST particularly for projection. The pre-
RADIO SUPPLY HOUSE war projection tube was reported to | |
have a light range of 15 to 1 and | Fast . . . within 24 hours, at
current developments indicate this times. And whether you order
may be increased to 40 to 1, which | by mail, wire or phone, you'll
is comparable with direct view receive immediate attention.
types. Methods of eliminating or Try HARVEY and see for your-
of the celebrated substantially reducing ion spot self.
troubles were said to be assured.

Walter Lemmon (International
Business Machines) discussed radio Teleplione Ordens to/
a yg g relay network systems and showed LOn gacre 3-.1800

a model of a proposed tower for
- . TETMITTITMY
a /0 RAD|0 COMPANY

Originators and

Peacetime Marketers

described, would be a two-way sys-
tem using parabolic reflectors and
horns to achieve gain and direc-
tivity.

J. E. Keister (GE) spoke of the
place for satellite stations operating
| in small communities and serving
| as network program distributors for

UHF relay work. The tower as
Write today for our bargain flyers

{AHVE]

103 WEST 43rd ST., NEW YORK 18, N. Y, ;

and special bulletins.
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- and the usual adjustments,

the surrounding area. Such sta-
tions -could be comparatively inex-
pensive since large studio facilities
and staffs are not required.

Charles Robbins (Emerson) dis-
cussed the economic relationship of:
program costs, set costs and the
progress of television. He predicted
that television would be a three
billion dollar business in five years
after resumption of manufacturing,

Paul Chamberlain (GE) told of
the advantages of a local circuit
television system to department
stores (see page 120). He em-
phasized that equipment and oper-
ating standards should be the same
as that used by broadcasters in or-
der to permit programs originating
in the store to be fed to local
stations.

Dr. Peter Goldmark (CBS) out-
lined the necessity of wide band
channels for adequate color trans-
mission and high line content black
and white pictures. He said CBS
advocated 735 lines for black and
white or 525 lines in three colors.
Such a system would require a 10
me¢ band, he stated and said that
CBS had suitable amplifiers for the
bandwidth in operation before the
war. Dr. Goldmark stated that
tubes were now in use that would
give adequate carrier power in the
vicinity of 500 mec.

Ken-Rad to GE?

Negotiations are in progress be-
tween the General Electric Co. and
the Ken-Rad Corp. which may de-
velop in GE’s purchase of the lat-
ter’s radio tube branches in Owens-
boro, Ky., and four other places.
The announcement was made re-
cently by Roy Burlow, President of
Ken-Rad, and Dr. W. R. G. Baker,
vice-president in charge of General
Electric’s Electronics Department.
The prospective sale does not in-
clude the electric lamp manufac-
turing business of Ken-Rad.

Effect of Light on Electric
Discharge in Chlorine

In the July 29, 1944, issue of Na-
ture, S. S. Joshi of the Chemical
Laboratories, Benares Hindu Uni-
versity, reports the following phe-
nomena:

“Previous work on this phenom-
enon! 2 3 showed that a current de-
crease Ai is produced by irradiation
of chlorine and other gases refer-
red to the rectified mean r.m.. val-
ues of { under different conditions;
changes in the corresponding cur-
rent-structure and its time-delinea-
tion are revealed by a cathode ray
oscillograph® An iron core step-
down transformer was introduced
in series with an ac indicator. Its
secondaries were connected to one
pair of the deflecting plates in the
oscillograph; the other pair was
connected to the time-sweep poten-
tial. With but a moderate ampli-
fler gain on each of the plate pairs
the

www americanradiohistorv com

oscillograph revealed, besides the
frequency of the ac supply, a re-
markably large number of higher
frequencies of widely varying
strengths; they were not transients
but repeatable and characteristic
constituents of ;| the discharge cur-
rent. It was also striking to ob-
serve the sensibly instantaneous
and reversible diminution of the
amplitudes of these component fre-
quencies, on irradiating the dis-
charge tube.

“It was observed,!' 4 that the pro-
duction of a change under elec-
trical discharge, chemical or other-
wise, for example, the hydrogen
chlorine reaction, the activation of
nitrogen, its deactivation, ete., re-
quires a minimum threshold poten-
tial ¥~ characteristic of the reac-
tion, its operative conditions such
as the frequency n, the tempera-
ture, etc. At V., the wattage dis-
sipated in the system and i show
a rapid rise as ¥ is Increased. In
elementary gases, = may be iden-
tified with or related simply to the
corresponding Paschen potential.
Below V., the oscillograph showed
a markedly ‘simple current-struc-
ture; further, changes of the am-
plitudes due to the light-effect
were not detected. It is considered
that ionization by collision in fields
due to the applied potential is a
necessary condition for the occur-
rence of this phenomenon. It is
found that both for the light-effect
and the above type of reactions, Vm
diminishes as n is increased; its
influence on the light-effect ex-
pressed as Ai/i is also in the same
direction.

An examination of a number of
oscillogram pairs obtained under
different conditions, showed that
the proportionate reduction on ir-
radiation of the component ampli-
tudes was fairly uniform. These
higher frequencies in i represented
both the audio and radio ranges.
When the latter were eliminated
with a series of h.f. filters, the
light-effect in the residual audio
range was similar to that for the
total or unfiltered current. That
the above remark applies also to
the radio range was indicated by
similar results for the light-effect
Ai/i observed, with and without an
amplifier, for i picked up by a mod-
erate size aerial 1-9 ft. distant from
the chlorine tube.”

't Joshi, Curr. Sci., 8, 548 (1939).

? Joshi, Pres. Address, Chem. Sec., Ind. Sci.
Cong. (1943).

Ugs)hi, Benares Hindu Univ. J., 8, 99
g ?osl:li, Trans. Farad. Soc., 25, 120 (1929).
Midget Transformers

Under war pressure, signaling
systems, radar, and other very high
frequency devices have required
scores of unusual transformers that
never before existed. To meet this
demand transformer engineers have
produced units that viewed by ordi-
nary standards are freaks of the
first order. For example, consider
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a transformer no bigger than a fist
yet able to deliver 100 kw (for ex-
tremely brief intervals, of course).
Another complete transformer
weighs but one-half ounce. The
production of the ultra-thin thick-
nesses of grain-oriented Hipersil by
the engineers of the American Roll-
ing Mill and Westinghouse has
helped make possible these unusual
designs.

The pressure on transformer de-
signers for small size, light weight,
and high capacity in these midget
transformers comes from two di-
rections. Much of this equipment
is airborne where the need for
weight and space saving is obvious.
The other is that as frequency in-
creases the thickness of the core
laminations should decrease. At
frequencies of several thousand
kilocycles the flux changes so rap-
idly it is not able to penetrate fully
the magnetic material. A sort of
magnetic skin effect comes into
play. At these frequencies the flux
would not penetrate more than five
or ten per cent of the standard
lamination. Thus to keep down
eddy current losses which at these
frequencies tend to eat up appreci-
able proportions of the meager
power available, the laminations
should be thin, very thin—i.e., have
as much surface as possible.

Prewar standard Hipersil lamina-
tions were 29 gage, or about 14 mils
thick. Then came seven-mil Hiper-
sil, used extensively for 400-cycle
aircraft transforming equipment,
with an attendant saving in about
30 per cent in total weight. As
rolling-mill technics improved, the
seven-mil strip was outmoded by
one five mils thick. But for trans-
formers in the high-frequency band
and those that deliver power for
but a tiny fraction of a second, five-
mil steel is much too thick.

To provide an ultra-thin material
an entirely new type of rolling mill
was developed and built. With it,
grain-oriented steel, consistent in
quality and only two mils thick has
been produced. It makes possible
transformers in which iron cores
have not previously been possible
because of the intolerably high core
losses. Such transformers will, for
example, be a great boon in tele-
vision, which requires high peaks
of power in pulses lasting but a
fraction of a millionth of a second.

Now engineers have produced on
an experimental basis a Hipersil
steel only half as thick as the two-
mil steel. Four layers of this one-
mil Hipersil would be required to
equal the thickness of this paper.
Such steel when it can be produced
on a commercial basis will mean a
20 to 50 per cent further saving in
weight, or, more important still,
greater powers available for some
war and postwar uses of frequen-
cies now at the upper end of the
frequency spectrum.

ELECTRONIC INDUSTRIES @ January, 1945

Specialists

.« in Assembly and sub-assembly
of Precision Electronic Products

* Complete Facilities for Production
and Testing of Audio Equipment

* Consult us with your Production
Assembling Problems

RADELL

CORPORATION

3 6323-27 GUILFORD AVENUE, INDIANAPOLIS 5, INDIANA

@

|
o Ny ), woustares
@ P \‘,“““ € \‘)W
\ \)a\)a x\)a ©
If You've Been Turned Away, We're Sorry ...

A\ (kv WE CAN PUBLISH ONLY 657; of
\5%" ADVERTISING OFFERED US!

With a paper quota entirely inadequate to meet the needs
of product information in this field, ELECTRONIC INDUSTRIES
can publish little more than 65% of the available advertising.

Paper rationing affects publishers differently. Those having
many publications can shift their paper tonnage from a.weak
magazine to a strong one to provide for an increasing volume
of advertising. Caldwell-Clements, Inc., with two magazines
and a growing demand for space in both, has no secondary
medium to draw upon. The impact of paper rationing. there-
fore is shown in a sacrifice of advertising volume.

CALDWELL-CLEMENTS, INC.
480 Lexington Ave., New York 17, N. V. A

Also Publishers of RADIO & TELEVISION RETAILING

www.americanradiohistorv.com

225



Makers Organize
For Labor Relations

Organization of Electronic Manu-
facturers Association, Inc., reported
several months ago as being a
group of producers of electronic
equipment and parts banded to-
gether to expedite the handling of
labor relations matters in greater
New York and New Jersey, has been
completed with the election of these
officers: President I. Walter Wyckoft
(Pilot); Vice-presidents Leslie G.
Thomas (Solar) and Arthur Freed
(Freed Radio); Secretary J. J.
Kuscher (De Jur Amsco); Treasurer
Samuel J. Novick (Electronic Corp.
of America); Directors, the officers
and David Wald (United Scientific
Labs), Jack M. Marks (Fada),
Harold Shevers (Espey), Arthur C.
Ansley (Ansley Radio), David H.
Engelson (Federal Eng. & Mfg. Co.),
Harold Golden (United Trans-
former). Offices have been estab-
lished in the Empire State Building,
New York.

NEW BULLETINS
(Continued from page 216)

Transformer Components

Power supply transformers, filter
reactors, audio equipment, driver
and modulator combinations and
other allied transformer products
are included in a new 20-page cata-
log issued by Peerless Electrical

Products, 6920 McKinley Ave., Los
Angeles. Included is a line of isola-
tion transformers.

Tachometers

Bulletin No. 44-1, just published
by Jones Motrola Co., Fairfield
Avenue, Stamford, Conn., describes
four models of individual-mount
tachometers and the multi-range
portable hand tachometer. The bul-
letin shows both full-face and pro-
file views of the individual tach-
ometers, rpm ranges available,
mounting dimensions, and includes
prices for tachometers and appur-
tenances, a section on use and op-
eration, and general installation
data.

Thermocouple Data

Bulletin $2-5, an enlarged edition
of its 40-page Thermocouple Data
Book and catalog, has just been
issued by Wheelco Instruments Co.,
Harrison and Peoria Sts.,, Chicago
7. It describes products and prices
and offers recommendations help-
ful in the selection of thermo-
couples, lead wire, protecting tubes,
heads and insulators. Also included
are millivolt tables on the various
types of thermocouples, tempera-
ture conversion tables, tables on
wire - resistance and on pipe and
wire sizes, and a fraction-decimal
equivalent chart.

-glass - insulated flexible

Soldering Fluxes

A new catalog describing its com-
plete line of fluxes has been issued
by Superior Flux Co., 913 Public
Square Bldg., Cleveland. Included
are 20 fluxes for welding, brazing,
silver soldering, soft soldering and
low temperature alloy welding of
ferrous and non-ferrous metals and
alloys. Different fluxes are avail-
able for welding, brazing and
soldering all forms and alloys of
aluminum. For cast iron and for
copper ‘there are both welding and
brazing fluxes, and for stainless
steel there are welding and solder-
ing fluxes. For each flux listed
there is included a detailed state-
ment of its characteristics and a
full schedule of list prices.

“Interim Line” Catalog

To help span the gap between
present wartime restrictions and
postwar abundance, an ‘‘Interim
Line” catalog has just been issued
by Clarostat Mfg. Co., Inc., 285-7
N. 6th St., Brooklyn, N. Y. It lists
such items as composition-element
and wire-wound controls, switches,
constant - impedance attenuators,
universal metal-tube plug-in re-
sistors, power rheostats, power re-
sistors, voltage regulators, and
resistors
which are in regular production
and, priorities permitting, may be
made available to the jobbing trade.

THE CATHODE-RAY TUBE

AT WORK by John F. Rider

WANTED

This book fresents a complete
explanation of various types of
cathode-ray tubes and what role
‘each element within the device
plays in making visible the voltages
andy currents encountered in various
kinds of tests.

More than half the book is de-
voted to the practical applications of
the cathode-ray tube oscillograph.

This book has proved its value
among both students and practical
workers.

338 pages, 450 illustrations, $3.00

A-C CALCULATION
CHARTS

This new Rider Book greatly re-
duces the time required for alter- l
nating current engineering calcula-
tions—speeds up the design of ap-
paratus, the progress of engineer-
ing students and aids executives
who check engineering calculations.
160 pages (9V2x12in.) $7.50

Send for Catalogue of all
RIDER BOOKS

By RBM Manufacturing Co.
Division of Essex Wire Corp.
Logansport, Ind.

DESIGN LAYOUT DRAFTSMAN
PRODUCT DESIGNERS
ELECTRICAL ENGINEERS

These positions offer real opportunities
for advancement now and in the post-
war era to those_men who can design:

RELAYS
SOLENOIDS
VOLTAGE REGULATORS
SWITCHES
REMOTE CONTROL MECHANISMS
OVERLOAD CIRCUIT BREAKERS
ELECTRONIC DEVICES

404 FOURTH AVENUE
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JOHN F. RIDER PUBLISHER, INC.

NEW YORK 16, N. Y.
EXPORT.DIV.: ROCKE -INTERNATIONAL CORP. I3 E. 40TH ST ., NEW YORK

Let us hear from you
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WORK ON
YOUR WAR
ORDERS

@ If your needs are urgent,
take advantage of our ex-
ceptionally large and com-
plete stock of radio-elec-
tronic supplies and parts.
Most orders can be filled
immediately from stock,
and shipped the same day
received.

And to help you order just
what you need, we have
the big Dalis catalog
[ which is yours for the ask-
ing. Write on your busi-
ness letterhead for your
copy.

® Try Dalis—just wire,
i ‘phone or write . . .

H. I_o DAtISg INC.

Wholesale Distributors
RADIO-ELECTRONIC SUPPLIES & PARTS
17 Union Square

|
|
! NEW YORK 3, N. Y.
|
I

Phones; Algonquin 4-8112-3-4-5-6-7
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THERE IS AN

ELEMENT OF SUPERIORITY
in the

Slmerican |
Beaut

ELECTRIC SOLDERING IRON

Not only the superior construction of the ,
heating element, but the sturdy quality b
of the other units, makes this the pre-
ferred iron for all industrial uses . . .
It is dependable, durable and efficient.

TEMPERATURE REGULATING STAND | ||
H

An odjustable-thermostoti- E :
cally controlled stand for
regulating the temperature
of an electric soldering iron
when at rest.

il 105

W\

AMERICAN ELECTRICAL HEATER COMPANY

DETROIT 2, MICHIGAN, U. §. A.

| wire wounp

LECTROHM

ADJUSTARBLE | vmreous enameLep

RESISTORS

Experience Built
under personalized supervision

Lectrohm adjustable Resistors are a precision
product. Resistance wire is silver soldered to
the solder lugs by special process, assuring per-
fect electrical bond always. A thoro vitrecus
enamel coating completely embeds the accurately
spaced winding, terminals and silver soldered
connections—producing a solid, integral unit.
These Resistors are used as voltage dividers, or
potentiometers and can be equipped with several
adjustable bands. ..Capacities 10 watt to 200 watt.
Request complete information.

INCORPORATE D

5139 West 25th Street, Cicero 50, Illinois

NOW YOU CAN DO YOUR OWN

BRANDING on PLASTICS!

WE SHOW YOU HOW
WE ENGINEER THE JOB

WE BUILD THE TOOLS

% Rogan’s exclusive plastic branding process has been
employed extensively to speed production of many import-
ant war plastics. The bakelite Azimuth Dial illustrated, is
one example of Rogan’s accuracy in branding. In fact, this
important assignment was entrusted only to Rogan.

However, wartime demands for this service in some
ordnance plants, have required the application on their own
premises. So, Rogan engineers have arranged a method
whereby anyone can do his own branding on plastics right
in his own plant. Rogan will engineer each job completely
and build all the necessary tools. Will provide clear, simple
instructions that will permit anyone to do the job expertly.
All you need do is to send us blue prints and other specific
data, and we’ll give you a quick cost and time estimate.

Take advantage of this new Rogan service . . . send us
your specifications today.

ROGAN BROTHERS

2007 S. MICHIGAN AVE. CHICAGO 14, ILLINOIS

WANTED

One General Radio Type 732B Noise and
Distortion Meter and one General Radio
Type 732P1 Range Extension Filter in good

condition.
Box 153,

ELECTRONIC INDUSTRIES
480 Lexington Ave., New York 17, N. Y.

OPPORTUNITIES
in
Present and Postwar Work

Senior and Jumior graduate Engineers with one or more
years radio experience wanted by an expanding manufac-
turing division of an established Communication Company.
Also, Engineers with practical experience for radio com-
munication plant installation and test in foreign countries.
Phone, call or write stating experience, education, present
salary, etc., to:

PRESS WIRELESS, INC.
HICKSVILLE, L. 1.
ATT: S. A. BARONE, CHIEF MFG. ENGR.
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RCA TUBES
SIMPLIEY DESIGN

1. ELIMINATE SHIELD CANS
Metal tubes are self-shielding.

@ Your design and manufacturing problems are simplified both
mechanically and electrically when you use RCA metal tubes.
In addition, tubes with metal envelopes consistently give uniform
performance . . . high stability . .. freedom from the effects of
stray fields.

First to manufacture metal tubes, RCA has introduced over
90% of the metal types now available...and has built more

2. CAN BE LOCATED ANYWHERE than 120,000,000 metél tubes since 1935. Metal tubes were an
. important factor in RCA’s prewar Preferred Type Program. ..
Metal tubes are little affected by stray fields. and will be in RCA’s postwar Preferred Type Program.

If you have a design problem involving electron tubes...
metal, miniature, or glass types...call on RCA tube application
engineers. Write to RCA, Commercial Engineering Section,
Dept. 62-26], Harrison, New Jersey.

3. ARE EASILY GROUNDED

Metal tubes provide simple grounding of the
envelope through the No. 1 socket terminal.

Remember, The Magic Brain
of all electronic equipment
isa Tube..and the fountain-
head of modern Tube de-
velopment is RCA.

RADIO CORPORATION
OF AMERICA
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