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For Hurry=-Up Calls
on Essential Eleetronie Parts
Try the Mallory Distributor

He is doing a good job—especially on small orders (proper allocations,
of course) for parts needed in jig time. Like as not, he can provide the
right part out of stock, when a call to the factory might mean intermi-
nable delay.

Such was the experience of the American Association of Railroads when
installing an anti-sabotage alarm for a bridge in the southwestern
desert. Suddenly the need developed for a number of Mallory rectifiers
.. . needed quickly, too. Where to turn? Somebody thought of the local
Mallory distributor. He furnished them on the spot—out of stock.

We could cite dozens of experiences like that—need for a small quantity
of essential parts, lack of which would cause disastrous delay. Many
anti-sabotage devices employ Mallory Precision Electronic Products . . .
from simple burglar alarms that announce intruders as they break into
an invisible light ray, up to apparatus powerful enough to guard 2000
feet of industrial fence at a crack.

If you require switches, rectifiers, jacks and plugs, resistors, dial light
assemblies or any of dozens of electronic parts. .. for replacement in
plant apparatus, laboratory and testing appliances, or for use in pre-
production samples of war devices, call your Mallory distributor for
help. You will find him a useful aid. Write us directly if you do not
know his name—we will tell you promptly.

| ga

P.R. MALLORY & €CO., Inc.

INDIANAPOLIS, INDIANA . Coble Address—PELMALLO

www americanradiohistorv com
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The Great Wall of China—2556
miles long—builtabout 3000 B.C.

THROUGHOUT EVERY STEP of manufacture, long life is built into Tobe
Capacitors. And before manufacture begins, Tobe engineers have shown
great ingenuity in pioneering new and advanced designs. The original
capacitor with hold[?down bracker (Tobe OM-601) is shown below. It
has many outstanding advantages over certain other types and shapes of
capacitors. This new capacitor is strong, compact and space-saving and

; the new hold-down bracket permits the
use of either inverted or upright termi-
nals, with wiring underneath or on top
of chassis. Write us about your capacitor
problems. They will have the best efforts
of Tobe engineers.

SPECIFICATIONS
TOBE OM-601 CAPACITORS

TYPE OM
RATINGS .05 to 2.0 mfd. 600 V.D.C.
.05 mfd. to 1.0 mfd. 1,000 V.D.C.
STANDARD CAPACITY TOLERANCE . . . 10%
TEST YOLTAGE . . . Twice D.C. rating
GROUND TEST . .. 2,500 Volts, D.C.
OPERATING TEMPERATURE 55°F to 185°F

SHUNT RESISTANCE ® ®
.05t0 0.1 mfd. 20,000 megohms. %
.25t0 0.5 mfd. 12,000 megohms. A

1.0to 2.0 mfd. 12,000 megohms.
POWER FACTOR

At 1,000 cycles—.002 to .005
CONTAINER SIZE
Width 54", length 154¢", ht. 214"
MOUNTING HOLE CENTERS 115"

el
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A small part in victory today

A BIG PART IN
INDUSTRY TOMORROW
FOR EDITORIAL CONTI - —~— ——~-q ISKIF SREE PAGCR A
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The Powers Electronic staff is proud of its con-
tribution to the development of the Electronic
Megaphone and of its other communications
systems which are serving our fighting men.

POWERS ELECTRONIC & COMMUNICATION CO.

NEW YORK

GLEN COVE

FOR EDITORIAL CONTENTS OF THIS ISSUE, SEE PAGE 4

wWww.americanradiohistorv.com
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In this Jiduce

ANNUAL INDEX
Complete subject Index to all fea-
ture articles appearing in Electronic
Industries during the past 14 months
appears on pages 238 to 240.
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No. 8 OF A SERIES EXFP_LAINING THE USES OF ELECTRONIC

TUBES 1IN

INDUSTRY

Electronic-tube conirol of milling feed
speeds airplane-engine production

TeE Plan-0-Mill is a versatile machine
tool for milling external and intemal,
right and left hand threads and forms.
Here you see this equipment cutting
threads on aircraft cylinder heads.

The General Electric Thy-mo-trel is
standard equipment on the Plan-O-
Mill. Thy-mo-trol is an electronic
mator control unit that gives separate
control of feed-in and feed-around.

It is a General Electric electronic
tube, the thyratron, which makes

—r = o ——— . ——

How the Generd Electric thyratron acts as
a synchronous switch and a power rectifier

o

possible the operation of Thy-mo-trol.
The thyratron acts as a lightning-fast
automatic switch, responding te and
correcting load variations so that cutter
speed stays constant. It is also a rec-
tifier, converting alternating current
inte direct current.

Change of gears and sheaves are un-
necessary in this motor control cpera-
tion. Feed changes are automatic, and
cutter speed remains constant regard-
less of variations in load. If the load

BACK THE ATTACK!-BUY WAR BONDS!

limit is exceeded, motor control shuts
the power off, protecting the feed
mechanism.

It is the purpose of the G-E elec-
tronic tube engineers to aid any manu-
facturer of electronic devices in the
application of tubes. Through nation-
wide distribution, G.E. is also prepared
to supply users of electronic devices
with replacement tubes.

FREE BOOKLET ON ELECTRONIC TUBES

We would like to mail you, without charge, an
illustrated book entitled ‘‘How Electronic Tubes
Work,” written in easy and understandable
language, and showing typical electronic tubes
and their applications. Address Electronics De-
partment, General Electric, Schenectady, N. ¥.

* Tune in “THE WORLD TODAY"” and hear
the news direct from the men who see it happen,
every evening except Sumnday at 6:45 E.W.T.
over CBS. On Sunday listen to the G-E “All
@Girl Orchestra” at 10 P.M. E\W.T. over NKC.

-THERE 1S A G-E ELECTRONIC TUBE FOR EVERY PURPOSE

"GENERAL @9 ELECTRIC

162-815-8850

ELECTRONIC INDUSTRIES ® December, 1543 , . 5
WWwWW.americanradiohistorv.com
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THIS ELECTRONIC TUBE PART
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/ e ral Pat'd
," | > June 8, 1943
/ E ! U.S.A.

desigﬁ;e& and produced by GOAT

3

was

Since the days of radio infancy GOAT has been
able to meet the demands for greater quality,
durability and quantity production. Throughout
the years, GOAT has proved its ability to design
and handle tough jobs requiring skill, precision
and efficiency. Today GOAT serves almost
every electronic tube manufacturer with a tre-
mendous variety of stock and special parts made
of any metal to any specified degree of accuracy.

STAMPING GROUNDS
For Small Tough Jobs

S ang’ Go . dr
Presses ~AT chhjg:;n

METAL STAMPINGS. INC.

EA:, DIVISION OF THE FRED GOAT CO., INC...EST. 1893
314 DEAN STREET - BROOKLYN, N. Y.

JEmErE - S

B T =]
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FOR TOP EFFICIENCY AT THE KEY-POINT IN A CIRCUIT

UIAH SW1 TCHES :very ins!

Where the human element and mechanical perfection
must combine to provide top performance, insist on Utah
Switches. They are time-tested in hundreds of electrical
applications in industrial plants and on far-flung battle-

[fronts.

There’s a Utah Switch for virtually every circuit

I lTAH Switches are made to fit your electrical and

space requirements. Compact size, highest quality
material and precision manufacture make Utah
Switches everything a switch should be. Utah “Imp”
push-button switches have the finest nickel silver or
phosphorus bronze springs with integral contacts.
Springs are fully inselated from the mounting bush-
ing. High-grade pheoolic jinsulation is used. They

are available in three circuit arrangements: *‘single
make,” “‘single break,” one “break make.”

Also available are Utah Rorary and push-button
jack switches, in long and short types. Small and
compact in size, they are made to take minimum
panel space. Full insulation is provided for all elec-
trical parts.

Take advantage of Utah’s extensive electrical and
electronic experience. Write today for full informa-
tion on Utah switches.

UTAH RADIO PRODUCTS COMPANY, 850 Orleans
St,, Chicago, Ill. Canadian Office: 560 King St. West,
Toronto. In Argentine: UCOA Radio Products Co.,
S.R.L., Buenos Aires. Cable Address: UTARADIO,
Chicago.

PARTS FOR RADIO, ELECTRICAL AND ELECTRONIC DEVICES, INCLUDING
SPEAKERS, TRANSFORMERS, VIBRATORS, VITREOUS ENAMELED RESISTORS,
WIREWOUND CONTROLS, PLUES, JACKS, SWITCHES, ELECTRIC MOTORS

CABLE ADDRESS:
ELECTRONIC INDUSTRIES ® December; 1943

UTARADIO,

wWww.americanradiohistorv.com - s
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SCIENTIFIC'S high frequency units for industrial and scientific applica-
tions, offer multiple design and functional advantages in

ANNEALING-NORMALIZING-BRAZING
SILVER SOLDERING-DEGASSING-DEHYDRATING
EXPANDING-FORMING-HARDENING-MELTING

by high frequency ranges to 300,-
000, Kc. and power capacities up
to 100 Kw. Compact, extremely
efficient, SCIENTIFIC’S equipment
minimizes maintenance and per-
mits economical operation. Inguir-
ies pertaining to this specialized
line of high frequency generating
and testing apparatus, are invited;

DIVISION OF

"S” CORRUGATED QUENCHED GAP COMPANY

DESIGNERS AND 3UILDERS OF HIGH FREQUENCY -CONVERTORS SINCE 1921 N THE U. S. A
119 MONROE STREET GARFIELD, NEW JERSEY

- . ELECTRONIC IMDUSTRIES @ December, 1943
wWwWw.americanradiohistorv.com
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Type SCP is a mighty popular cathode-ray tube in the present
war effort. It is required in large numbers for oscillographic and
special indicating purposes. And DuMont is indeed proud to be

producing its full share of 5CP’s as still another contribution to
victory, on the all-important electronic front.

Here again the specialized skill of DuMont engineers and crafis-
men is in evidence. While adhering rigidly to standard specifica-
fions governing this popular type, DuMont has introduced its own

refinements, improvements and double-check inspection for more
rugged, longer-lasting cathode-ray tubes.

Always remember, when it bears the DuMont seal it is a product
of the pioneer in the commercialized cathode-ray tube field.

. Be sure you have a copy of the new DuMont manual and
catalog in your working library. Contains invaluable data
on cathode-ray technique together with listings of DuMont

tubes, oscillographs and allied equipment. Write on busi-
ness stationery for your registered copy.

ALLEN B. DU MONT
LABORATORIES, Inc.

Passaic + New Jersey
Cable Address: Wespexlin, New York
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Qa Winning a Star . . .

N’

Press Wireless, Inc., takes pleasure in
announcing that its plant at Hicksville,
Long Island, has received a second Army-
Navy award for outstanding achievement
in the production of essential radio equip-
ment for war purposes and has been given
the starred pennant symbolizing this dis-
tinction.

To meet a certain standard such as is
required to be eligible for the “E” award
is one thing; to maintain that standard
and improve upon it over a period of
months is another. For accomplishing
both, Press Wireless, Inc., is justly proud
of the men and women of its Hicksville

plant.

At this stage of the war, steadfast ad-
rerence to high manufacturing standards
iy vital. Press Wireless, Inc., pledges con-

i\muation of such standards along every
or of its production front.

They “Did the Impossible Ahead of
Schedule.” Group of Workers in the Hicks-
ville Plant of Press Wireless, Inc., Rejoicing
at Announcement The Plant Had Been
Given Its Second Army-Navy “E” Award.

PRESS WIRELY

Sales Office, Manuf_acturing Division
1475 BROADWAY, NEW YORK CITY 435 N.

° BERNE ° SANTIAGO DE CHILE
ELECTRONIC INDUSTRIES @ December. 1943

. INC.

Executive Offices
GAN AVENUE, CHICAGO

EO DE JANEIRO ° MONT_EY_IDEO
n www americanradiohistorv com




EVERYONE IS TALLINC ABOUT THE NEW CElectno-Vrice AcHiEvement

Officially known as the T-45, the

Sloctro-Woice

DIFFERENTIAL MICROPHONE

is alsc affectionately termed the ““Schickelgruber’”

Developed by Electro-Voice engineers in

lose colluboration with the Fort Monmouth
5ignal Laboratory, the T-45 marks the be-
ginning of a@ new era in which voice trans-
mission is unaffected by ambient noise or-
reverberation. It accomplishes such com-
plete suppression of background that speech
from a battlefield or from the deafening in-
terior of a. moving tank is accompanied by
hardly a trace of noise.

The “Lip-Mike” is a Differential Microphone
designed to fit under o gas mask without
breaking the seal — small enough to allow
an Armored Force respirator to slide over
it — and has been standardized for all Army
) Ground Forces.

Frequency =2sponse substantially flat from 200-4000 cps

Low harmo=ic distortion

Canceilatian of ambient noise, but normal response 1o Lser's voice :
Self-supporting, to free both hands of the operafor S
Uniform respcanse in all positions o
Usable when cas mask, dust respirator or oxygen mask s raquired
Unaffected oy temperature cycles from —40° F. to 4 125° F.
Ability to withstand complete immersion in water

Physical strznzth to-withstand- 10,000 drops

Weight, inc.ucing harness, cord and plug, less thca 2 ounces.

L2 4 4 4 4 & 4 4 & 4

WHEN PEACE COMEZS, THERE WIIL BE DIFFERENTIAL MICROPHONES Of MANY TYPES
FOR CIVILIAN U335 IN WHICH THESE ADVANTAGES WILL BE OFf BEWOLUTIONARY
INPORTANCE. THJS, ANOTHER WARTIME DEVELOPMENT WILL FIND WS GREATEST
VALUE IN THE COMING OF PEACE,

ELECTRO-VOICE MANUFACTURlNG CO.. INC. - 1239 SOUTH BEND AVENUE - SOUTH BEND INDIANA
Expoasrt Division : 13 East 42th Street, New York 16, N. Y. — U. S. A. Cables: ARLAB

ELECTRONIC INDUSTRIES ® D=zcember, 1943 www americanradiohistory com € §



IN TRIBUTE TO AWMEFRIZTA'S RaAaDlIO ND JSTRY. WORKING TOGETHER FOR VICTORY

CALLING EASTERN TWELVE
CH AS PLANNED"

e
B

APPROA

LY

Fog has suddenly closed in. Yet the big
transport pokes its nose through the murk
—and 21 passengers alight on schedule!

For radio beacons have kept this plane
rigidly on its course. A friendly voice from
the airport warned of the ugly weather
ahead and suggested the best way to meet
it. Then, as the plane roared in to the run-
way, the radio voice directed a perfect,
unobstructed landing. 4

Aviation is only one of many fields in
which radio is stimulating progress. While
today radio manufacturers are all out for
Victory, technical improvements devel-
oped in wartime will enable them to bring
you new and better radio-electronic prod-
ucts when Peace comes.

Your purchase of War Bonds will help
supply American fighting men with the
world’s finest equipment.

Pioneers in the field of radio-electronic
research, RCA Laboratories, through fun-
damental study and endless experiment,
serve America’s great radio industry at war.
When peace returns, RCA will continue to
make available to American manufacturers
of radio equipment new discoveries and
inventions in radio and electronics. RCA
research means greater progress for the
industry, finer home radios and television.

R C A Laboratories &

A SERVICE OF RADIO CORPORATION OF AMERICA

. WwWw.americanradiohistorv.com ELECTRONIC INDUSTRIES © December, 1943
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SMOTHER THE BUMS!

Right now most copies of *‘Science
in Springs’’are being used to develop
war products. The manual is filled
with helpful engineering data on
the design and manufacture of
springs —information that can be
mozt heipful in plinning your ewn
products. Your signature on the
lectechead of your company will
odrg the book txr you—at no cost

You Can’t Build the Future on a Flaw!'!

HOSE PRODUCTS of yowrs which are being
Tplanned now to compete in a competitive
future era are being planned with great care.
But one flaw in the design or consiruction of
any part of that product. . . and your plan can
fail. Consider, for example, one of the smallest
parts of any machine . . . a spring. You depend
on that spring to do its job, yet, some people
are willing to call any piece of coiled wire a
spring. There’s one flaw right there—a flaw that
Hunzer stands ready to correct. With Hunter
and other good springmakers, the design and

FORCE DEFLECTION GHARACTERISTICS OF 3 BASIC TYPES OF SPRINGS
In designing springs (in this case an extension, a compression, and
o torsion spring) Hunter bas long recommended the drawing of a
pressure diagram in order to record the specifications graphically,
ond fo reveal simple errar: which may represent serious faults in

" HUNTER PRESSED STEEL COMFANMY, LANSDALE, PENNA.
Wwww.americanradiohistorv.com

construction of a spring to do the job ealls for
an engineer’s mind and experience, for knowl-
edge of mathematics, chemistry, metallurgy,
research, testing and inspection. It may involve
the coneeption of new research instruments,
or a detailed report like the one which Hunter
prepared to cover the design and performance
of a mechanism and a spring, the spring weigh-
ing only .000053 1b. These are same of the rea-
sons why your springs, at least, will perform
—if Hunter designs or makes them ... why
they won't let you down.

performance. The force deflection choracteristics of these three
springs are represented by the plexiglass curves. Note that in the
case of the torsion spring, a polar diagram i represented instead
of the usuol linear diagrom commonly employed. Construction and
use of these diagrams are axplained in detail in the Hunter Data Book.
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CERAMICON TRIMMERS

ERE are illustrated five types of ceramic
condensers that are playing a vital part
in today’s wartime electronic apparatus and
that will greatly effect the functioning of
future electronics. Each is built around a
basic design first created by Erie Resistor.

The first silver-ceramic condenser made
in this country was an insulated tubular unit
designed and produced by Erie Resistor
over seven yearsago. These populartemper-
ature-compensating Ceramicons have fully
proved themselves under severe
wartime conditions. A few years
later Erie Ceramicon Trimmers gave
the U. S. radio industry an entirely
new type of padder with hitherto
unobtainable characteristics.

For obtaining relative high ca-
pacities in compact, low-loss units

HIGH VOLTAGE
TRANSMITTING CERAMICON

FOR HIGH ACHIEVEMENT
J IN WAR PRODUCTION

ramic Condenser DeSign

Ence Rescston

S S
100 MMF

NwYE
= CERAMICON

TUBULAR CERAMICONS

DISC CERAMICONS

DOUBLE CUP
CERAMICON

for high frequencyapplications, ErieResistor
engineers originated disc-type Ceramicons.

The original Erie double-cup design for
high voltage applications has overcome
many problems that formerly limited the
expansion of ceramic condensers for high
voltage, high KVA applications.

Large, high voltage transmitting con-
densers are now a reality with the charac-
teristic stability of silvered ceramic con-
struction, thanks to another pioneering Erie
Resistor Ceramicon design.

We believe that existing Erie
Ceramicons, and other Erie
Ceramicon designs to come from
our development laboratory in
the future will play an important
part in the progress of the elec-
tronic industry.

Back The Attack—With War Bonds

ERIE RESISTOR CORP., ERIE, PA. Lonoow, encLano - Toronto, canapa.

www americanradiohistorv com
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Desxr Bill:

The answer is " YES *. Record
Changers have top billing in our Post-
war plans. -

realistic about it. You're right again.
There will be an uanprecedented demand
for Record Changers in Post war home
phonographs. And me will have the capa-
ceity to handle it. Glad you remember
our Pre-war Changer did make a hit back

Dear Russ: .
Your letter bothers me becauss
you have known us for years and must
know that we don't talk until we are ready.
We'll be happy to talk Post War Record
Changers with you but don't ask us to show
our hand right now... Don't worry... the
new one will be a honey... our enthusiasm
is unbounded and we won't be late. Please
be patient. You will find

in the beriga-immediately following the
end of the war. What do you mean... WE are
hoarding ideas ? We have asked you for

your ideas and you lmow it takes time to

 you've got to hand it to the radio manu-
facturers. They know a good thing when
they see it. And they don't forget.

Like yourself they know about G.I.'s pre-
war record changer.

Just wait til you see our new
one. If your enthusliasm doesn'w match
ours I'll eat your hat. Sorry we can't
unwrap the package for you righs now.
We've got to get on with the war. _4
and Navy contracts :

i

05

gmeml /// nstrument . ...

EXECUTIVE OFFICES 829 NEWARK AVENUE e EW4ZABETH 3, N. J.

ELECTRONIC INDUSTRIES ©® December, 1943 . — 15
WwWW.americanradiohistorv.com - 4



onNLY 2 PARTS

gOTH IDENTICAL

1l Himinates stocking more than one item.
Incorporates AMP Diamond Grip Insula-
tion Support features.

quicK POSITIVE SPLICE s

Knife-Switch principle affords 4 surfaces
of direct contact to assure maximum con-
ductivity through the coupling.

THER UNTIL

~ STAYS TOGE
INTENTIONALL

Tensile strength of splice is greater than
that of the wire itself, yet assembly is
easily and quickly uncoupled when de-
sired. -

INT gmBLY FIRML
NTOUR OF ASS
couaws:msum TION 7qslue

With the tubing in place the splice can- .
 no* be accidentally disconnected. :

SPLICING

W i f h / INSULATION guppom

1. Unique locking principle using only 2 identical
parts — no third part to stock or lose.

2. Four-point 'Knife-Switch’' wiping action assures
minimum contact drop through the coupling, and gives
a perfect electrical connection even under adverse
conditions.

3. AMP Diamond Grip insulation support gives maxi-

mum protection for insulation at
"PRECISION wire end of connection.

ENGINEERING 4. Cannot be uncoupled by pull
APPLIED TO THE on the wire — tensile strain on
END OF A WIRE” the wire tends to further engage
the coupling.
5. Visual inspection after assembly. Wire goes through
the barrel of the splicing terminal, insuring against
possibility of wire being only partly inserted in the
barrel.

6. Makes a connection which will withstand any but
the most excessive abuses in service. Flexible copper
and simple construction permit easy return to original
shape if distorted in service.

7. Insulation sleeving slips over entire assembly with
ease. A fairly loose insulation sleeve expands to clasp
oval formation of entire assembly — to remain firmly
in place until removal.

8. Offset tongue acts as wire stop, preventing the
insertion of the wire to a point where it would inter-
fere with the coupling.

9. AMP crimping tools make all three crimps in one
operation.

AIRCRAFT - MARINE PRODUCTS INC.

1525-31 N. FOURTH ST. Imm—rimma

HARRISBURG, PENNA.

TELEPHONE: HARRISBURG 4-0(01 $OIDURILSS wifiNG DIVICIY

ELECTRONIC..INDUSTRIES @ December, 1943
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ew INTERNAL-PIVOT

ELECTRIC INSTRUMENTS
2Y2-inch - - -1 inch deep

)
\
:

For radio and other communications
service; d-¢ voltmeters, ammaters, mil-
liammeters, microammeters, and radio-fre-
quency ammeters and milliammeters (a-c
thermocowple type}. Cases are brass or
molded Taxtolite.

(Above} The new internal-pivot bearing construc-
tion. (Right) Top bearing (pivot and jewel] mag-
nified 20 times. Note strong, solid construction.

WHY 1uis searinG

CONSTRUCTION [INSURES
LONG-TIME SERVICE. ..

IN THESE new G-E instruments, the pivots are solidly mounted
on the inside of the armature shell instead of being cemented
to the outside of the armature winding. The result is a rigid construction that h=lps
to maintain accurate alignment.

The steel pivots, highly polished, are of the aircraft type, larger than normal.
This means less stress on the bearing surfaces and a construction that will stand
rough treatment and shock.

The pivots rotate in low-friction, highly polished, glass vee jewels—one mounted
rigidly in the top of the frame-and-core assembly, and the other mounted in a
movable lower jewel sleeve located in the soft-iron core.

This combination—accurately formed, hard-glass jewels and large-radius steel
pivots—provides a co-ordinated bearing that has proved, by field tests, to be
excellent from the standpoint of long life and ability to withstand vibration.

Thin, Strong, Atcurate Instruments

1. Thinness is obtained by solidly mounting the pivots on the inside of the
armature shell. Most instruments are approximately one inch deep.

2. Strength is obtained by short, solidly mounted, large-radius pivots and the
extra-strong over-all case.

3. Sustained Accuracy is insured by the featherweight moving element, com-
bined with high torque and permanent alignment of all parts.

For ratings, prices, and dimensions, ask our nearest office for Bulletin GEA-4064,
which covers instruments for use in radio and communications equipment; or
Bulletin GEA-4117, which describes those suitable for naval aircraft. General
Electric Co., Schenectady, N. Y.

GENERAL g ELECTRIC

602-44-6200

www americanradiohistorv com

D-¢ voltmeters, volt-ammeters and
ammeters are specially designed to
measure voltage and current in battery
and battery-charging circuits on naval
aircraft. They meet applicable Navy
specifications.



A NEW Dielectric Material for Capacitors--

Y ECTROFILM-—a new product developed
. by the General Electric Laboratories—is
a synthetic dielectric made from raw materials
that are available in large quantities in the
United States.

Capacitor manufacturers will find it ideal for
use in most radio-frequency-blocking and by-
pass, fixed capacitors that for years have been
built with mica. These capacitors are of the
type used in communications and other elec-
tronic equipment.

Lectrofilm has a greater combination of desir-
able mechanical and electrical properties than
any other one capacitor dielectric material. It
is available in both rolls and sheets, and can
be used in present capacitor production lines,

little or no change being required in equipment
or manufacturing methods. Its strength and
flexibility make it well suited to handling by
automatic means.

Best of all, lectrofilm has uniform character-
istics; it requires little if any grading, sorting,
or inspection. Therefore, it is economical as
well as easy to use, and when properly applied,
will cut down the number of finished capacitors
that are rejected in test. Users of lectrofilm
can expect increased -capacitor production
with present facilities without any increase in
man-hours.

Lectrofilm is available for use by manufacturers
making capacitors for the armed forces.

www americanradiohistorv com



LECTROF!

TYPICAL CHARACTERISTICS

Lectrofilm in Rolls, No. 2681| Lectrofilm in Sheets, No. 2682

i

1900 volts per mil
(Two or more thicknesses)

D-c breakdowm strength 2500 volts per mil

® sizes
Dielectric canstant 4.0 or more 5.5 or more Sk = £
_—_— = ~ @ thicknesses
Tansi h qual to Kratt qua!l to Kraft 8 g
_+sﬂs stenghh capacitor paper capacitor paper TE : .
- & weights

Power bactor at 1,000,000

cycles®  Per cert at 25 C 3.5 or less 6) o 1 R A
Per cent at 100 € TR ‘ Y or less @& additional ;
_ characteristics L
Copacitance temperature E = J 7

zaefficient, per cent per 0.05 to 0.15 0.05 to 0.15 ... write for Bulletin GEP-217A.
jegree C* e £
Addrzss: Section 16-216,

Menxiamin e commesding 100 C 195 C General Electric Company,

operaling temperature

Pi%t:sﬁ'fald, Mass.:

*These characteristics, deter=iined by actual test results on capacitors built with lectro-
film, will depend o= the type of capacitor constructson.

i

no

Every week 192,0007 G-E employees purchase more than a million dollars’ worth of War Bonds

GENERAL (%) ELECTRIC

407-69-5700

www americanradiohistorv com



These are the BENEFITS of a
CLOSELY HELD VOLTAGE SUPPLY

Better performance, greater reliability, and

longer life of electronic devices

Protection of delicate instruments and ma-
chines, precision tools, and electronic tubes

against sudden overvoltages
More accurate test results, fewer rejects

And manufacturers—don’t forget:
A product’s salability can be increased when

voltage stabilization is_a built-in feature.

...and Here’s the Way
to Get It

GENERAL @ ELECTRIC

403-53-5206

www.americanradiohistorv.com

EXTREMELY CLOSE VOLTAGE REGULATION,
so essential to speedy, accurate pro-
duction-line testing, is automatically
maintained by a 500-volt-ampere
G-E stabilizer on a test bench in a
fluorescent-ballast factory.

|10r -

ua‘ — -

- E———=ciaa

114

Qutput volts.

12

o}

95 100 105 110 15 120 125 130

Input voits

A

LOOK AT TH!IS PERFORMANCE—Practically
constant voltage for several typical
conditions (A—Open circuit; B—
Full load, unity power factor; C—
Full load, 0.8 power factor lagging).
Stabilizing action practically in-
stantaneous, taking place in less
than three cycles.

IMPROVES THE PERFORMANCE
OF EQUIPMENT LIKE THIS:

Radio transmitters and testing equip-
ment

Photoelectric equipment and other
electronic-tube apparatus
Motion-picture projectors and sound
equipment

Telephone apparatus

X-ray machines

Precision photographic equipment
and photometers

Color comparators

Calibration of meters, instruments,
relays

Laboratory precision processes and
testing equipment

FOR DETAILS on this stabilizer’s unique
circuit, write for Bulletin GEA-
3634. General Electric Company,
Schenectady, N. Y.

The best investment in the world is in this
country's future—BUY WAR BONDS



AUTOMATIC
PROCESS CONTROL

This new development Ey the re-
search laboratories of General
Electronics Industries provides au-
tomatic control of chemical prec-
esses and also of production
machinery, by means of printed
charts which may be replaced or
interchanged as readily as ghono-
graph records.

GENE

ARMY-NAVY “E” WITH
STAR awarded to Auto-
Ordnance Corperation fcr
continued excellence in pro-
duction of “Tommy’” Guns.

GREENWICH . STAMFORD °
ELECTRONIC INDUSTRIES @ December, 1943

© Jacks-cf-all-trades have their glace . . . but not ia Genercl Electronics
Industries. Everyonc in this organization, from top-flight research engineers
to service men and their assistants, is an electronics specialist.

We have no miracle gadgets nor mysterious cure-alls for sale. Our busi-
ness is the proper application of slectronics to solve individuc! procuction
problems. This begins with diagnosis, follows through with rcsearch, per-
haps specicl design, and includes expert service before and after cemple-
tion of the job.

To assist you in your post-war production planning, one of the largest
organizations specializing in Electronics offers the skill, experience and
unsurpassed facilities that have successfully met the most exacting tests
cf war.

Write to Engineering Department, General Electronics Industries, 242
West Putnam Avenue, Greenwich, Connecticut.

Other products manufactured include: TLECTRONIC CONTROLS * VACUUM TUBLS ° HYDRAULIC SERVCS

COMMERCIAL RADIO EQUIPMENT ¢ ELECTROMECHANICAL
DEVICES ° ELECTRCSTATIC HEATING UNITS UP TO 250 KW,

-

INDUSTRIES

Division of Auto-Ordnance Corporatior

BRIDGEPORT 3 NEW MILFORD ° NEW YORK
21
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ALSO MANUFACTURERS OF MINIATURE INCANDESCENT LAMPS, ALL-GLASS SEALED BEAM HEADLIGHT LAMPS AND CURRENT INTERMITTORS
ELECTRONIC INDUSTRIES © December, 1943

22

A SOLDIER'S FIRST CONCERN IS FOR HIS EQUIPMENT

...and TUNG-SOL’s first concern is to build sturdiness into Electronic Tubes
to withstand the rigors of war service.

TUNG-SOL ““Vibration-Tested” tubes are giving a good account of them-
selves in radio sets and other electronic devices in fighting equipment of all
kinds. The work done in TUNG-SOL laboratories long before the war is the
reason. Many of the causes for early tube failure were found and these weak-
nesses corrected by improvements in design and construction.

The wide experience gained in developing and producing Tung-Sol “Vi-
bration-Tested” Electronic Tubes for war will be available when the war is
won. Manufacturers of electronic devices and controls, who are now planning
post-war products, will find TUNG-SOL research engineers ready and able to
assist in designing circuits and selecting the correct “Vibration-Tested” tubes.

TUNG-SOL {f

ELECTRONIC TUBES

Every TUNG-SOL tube of new
design and tubes picked at regu-
lar intervals from the produc-
tion line, are subjected to severe
vibration while current, intro-
duced through the various cir-
cuits, is carefully measured.
Tubes that pass this exacting
testaretruly “Vibration-Tested.”

TUNG-SOL LAMP WORKS INC., NEWARK 4, NEW JERSEY

Sales Offices: ATLANTA, CHICAGO, DALLAS, DENVER, DETROIT, LOS ANGELES, NEW YORK

www.americanradiohistorv.com



Most tar-sighted airport plan yet developed for
the Southwest is this Oklahoma City project.

hat is missing in this picture?

Missing to the eye . . . but a vital part of this super
airport, and every other modern airport and air-
line . . . is the radio traffic control equipment
without which the landing and take-off of planes
would become a hopeless jumble. Missing, too,
are the radio navigational aids—ranges, markers
and communication transmitters and receivers so
necessary 1o the guidance of flight.

In peacetime, RADIO RECEPTOR, in conjunction
with the Civil Aeronautics Authority, played an
important role in equipping airlines, and airports
such as the La Guardia and Washington National
Airports. In wartime, we have supplied the Signal
Corps with equipment which is now in use in

Awarded for Meritorious
Service on the Production Frans

more than 180 airfields in the United States . . .
and we don’t know how many in foreign lands.

Send for a copy of our non-technical booklet,
“Highways of the Air’—yo’ll find it interesting.

“Laymen are inclined to think of an air
route as simply a corridor of air through
which planes commonly fly. But it is more
than that. It is, first, a system of air fields,
each of which, wherever it may be, must
have runways and radio and other communi-
cations. In laying out an air route and the
fields along it, a complete system of com-
munications, from point-to-point and from
ground-to-air, along with radio beacons and
other navigational aids, must be set up.”

«~MAJOR GENERAL HAROLD LEE GEORGE
Commanding General, Air Trausport Command

Radio Recepror Co.

INCORPORATED

251 ‘'WEST 19th STREET NEW YORK I&, N. .

3

ELECTRONIC INDUSTRIES ® December; 1943



the amateur is still in radio...

All through the develapment of radio cemman:cations you'll finc the
mark of the radio zmatzur. His desize to aZcomplish the seemingly im-
possible and the rough treatment be gave his “Lam rig” helped create
and develop better rad:o technique. Thus the radio amateur is directly
responsible for mm ch ¢f the superior rado aad electronic equipment
being used by the military services soday Eimac tubes, created and de-
veloped in the great amatenqr testicg zrovad are 1 good example. They
had to possess sugerior performance capabikiries in order to become
first choice of the leading radio amareu=s.

Their ability to withstand momentary >ver oads of as much as 300%
and their uncondizional gnarante= against pezmzture failures die to
gas released interr.z;lly zre two poten: reasons why they are today first
choice of the leading electronic enginezrs
throughout the world.g . Follow the leaders to

Today the radic amareuris off the air as an em-
ateur but he’s still :nradio as a profestionzl. And
wherever he is. .. in tke army, navv 2nd marine
corps . ..in the gneat electronic laboratosies 2nd . ]
factories ..he’s sull using Eimac mbes. ' '\ Eimac 250T

Rants at: Salt Baxe City. Utcl ard San Bruno, Californ e

Export Agents: FRAZAR & HANSEN, 301 Clay Strees,
San Francisve Califarmia 11 € 4
www.americanradiohistorv.com




Webster Products also makes

Dynamotors, Generators, Iaverters,
Small Motors znd Special Instruments.

WEBSTER lil PRODUCTS

3825 W. ARMITAGE AVE. CHICAGO 47, ILLINOIS

ELECTRONIC INDUSTRIES ® December, 1943 www. americanradiohistory. com 25




TOMORROW'S “Cat Whisker”

Radio channel selection has come a long way since
the cat-whisker-and-crystal era. Recent develop-
ments may make today’s equipment just as obsolete.
Busy with production for ths present and engineering
for the future, our electronic engineers are ready to
work with you—to help design FREQ-KC crystal unit
applications for war machines, essential civilian
products or post-war models—that will give you the
jumr.p on competition.

Gentleman Products Division of

HENNEY MOTOR COMPANY
Home Office at FREEPORT, ILLINOIS — Factory at Omaha, Nebraska

ELECTRONIC INDUSTRIES @ December, 1943




MYCALEX

60 CLIFTON BOULEVARD

ELECTRONIC INDUSTRIES ® December, 1943 WwWw.americanradiohistorv.com

THERE IS ONLY ONE MYCALEX

Adaptability in any climate . . . adaptability in the number of methods in which it may be
utilized . . . adaptability in every way — this is the characteristic quality of MYCALEX. Since
its introduction twenty-five years ago, the capacity to “"work” where performance and efficiency
are the major requirements has made the name MYCALEX synonymous with insulation.

Extremely versatile in application. MYCALEX can be cut, drilled, tapped. machined,
ground, and polished ... and if you have a special job where moulded parts are needed,
your specifications are invited. Moreover, MYCALEX meets all standards for close tolerances.
It has a low power factor, low loss, negligible moisture absorption, and high dielectric strength

.. and it is leadless. Summing up, MYCALEX may ke considered as superior to other types of
glass-bound mica insulation. In the words of respected engineers, it's the “most nearly perfect
electrical insulator known today.”

Remember — MYCALEX is not the name of o class of materials, but the registered trade-
name for low-loss ‘insulation manufactured in the Western Hemisphere by the Mycalex
Corporation of America. Sheets and rods immediately available for fabrication by us or in

Trade Mark Req. U. S. Pat. Off

your own plant.

Back the Aftack ...Buy More War Bands

Exclusive licensee under all patents of MYCALEX (PARENT) CO., Ltd.

CORPORATION OF AMERICA

CLIFTON, NEW JERSEY

27






Speed Work-tlow...Cut (osts

A few of the many types of
Burndy HYDENT CONNECTORS

Burndy . . . pioneer in solderless elec-
trical connectors...is working closely
with leading designers and manu-
facturers in applying the economies
and advantages of indent type con-
nectors to component parts manufac-
ture, and final assembly. In most
cases, standard HYDENT connectors
are used:; in others, Burndy has de-
signed special connectors for the job.
In all cases, the indent type connec-
tion has simplified and stepped-up
production, provided a better connec-
tion mechanically and electrically,
and materially lowered costs.

If youarestillusingsoldered connec-
tions, why not investigate thoroughly
the advantages of the solderless in-
dent type? Complete engineering co-
operation is yours for the askiag . . .
from connector headquarters. Write
or phone to-day.

BURNDY ENGINEERING CO.. INC.
107 EASTERN BOULEVARD, NEW YORE 54, N.Y.

N
.l;..... o

ELECTROMIZ INDUSTRIES @® December, 1943 : o 22
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PERFECTED IN WARTIME
DEPENDABLE INJ'EA:ETIME

*i'

¥ 5 . P - /
If.’ﬁmed.'de\fana sus)\b'fnud é&hm,,uﬁcﬂhb-ts tre :

now playing the gre‘dtest role in the world’s history.

Prec,li;ipn'crysfdls are c vital part of communicaticns
on all F-ents .. . enabling the Allies to establish

and meintain superiority in the present werd struggle.

Multiple
Crystal Unit

PRODUCTS COMPANY
1519 McGEE STREET - KANSAS CITY, MISSOURI

-%Wﬂd -t% '%/1’04/6(/ Brocseon @Wﬁ %y Radss .%/egmwy Contyol
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Not Only a Part, But
a Part of Important
Parts... ‘

=

Micro Switches also play a vital role in the Dependable
Functioning of th2 Barber-Colman Aircraft Controller

The thumb-size, feamer-light Micro Switch is not enly an important part of air-
cract, tanks, ships, machine tcols; but it is a vitally .mportant part of other paits
wh:ch go into many impo:tart production items today.

Thev are important as limit switches in the Barbe:-Colman Aircraft Controller
wh:ch controls damgers for the governing of cabin temperatures and flow of air
through supercharge-s, inter-cooling equipment, engine cowl flaps and tab con-
trol, and as actuating meaas for the control of valvzs on various liquid-carrying
lines. In fact, Barber-Colmar has long used Micrc Switches in Barber-Colman
macaine tools.

Practically every manufacaire- who has once used Micro Switch in one product
invariably e<tends th= use of iz to other products wh.ch they manufacture. This is
significant to you. Not only row when Micro Switc1’s precision, speed, long life
arc¢ absoluts dependability ar2 so important in war work, but equally significant
whea small size, ligh- weight, and dependable performance will be equally impor-
tan: for new designs.

Wi-h Micrc Switch i- is just a matter of naming your requirement. Micro Switch
can meet it The basic M _cra Switch requires a spzce of only 11/16” x 27/32" x
1-15/16". Special housings wih a variety of actuators are available for all types of
apglications.

If you have a desigr that calls for the unusual in drecision switching, you can
count on hdp from Micro Switch. Write for Micro Switch Handbook Catalog No.
6¢ for full nformation on Micro Switch. If you happen to be specializing in
aircrafc design, you shoulc also have Handbook Catalog No. 70.

Micro Swi-ch Corporation, F:eepart, Illinois « Branches: 4% East Ohio Street, Chicago (11)
11 Park Plece, New York City«7) » Sales & Engineering Offices: Boston » Hartford » Los Angeles

"= e et s e 1
The basicMseho Switchis o thumk <.;_z'q.ﬁeé?hai;.« 1 |
light, plastic enclosed, precisicn snap-acticn
switch tha zerotes on force fiffersriials as X
low as V4 Arce and movemer*. d fiz-entials
as low as . X002, it is listed by the Unde--
writers' Lastratories with refihgy of 1200
V.A. loads “rom 125 to 600 valtsa =" Jtcen g
be supplied in o wice variety =f nossings -
ond a bro xd -ange of actuating rizzhaqisms.

Pt

The radenark MICRO SWITCH is our aroperty and identifies switches made by Micro Switch Corps at on 198

MICRO SWITC

M~As Dnlv Ru Micro, Quzite b americanradionictory com! Erasnarf Hlinaie IT7 & A
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ACCURATE
WAY

There is only one way to take a measurement . .

OHMMETER

and that is the accurate way. In military, industrial, public service

and home front applications, DeJur precision meters have proven
insure a Befter

Postwar World -
by Buying More trol. Hlustrated is an example of the many types of DeJur meters

themselves to be trustworthy instruments of measurement and con-

War Bonds Today . « +» specifications for individual requirements are invited.

v .
~ DeJurAmsco (orporation
g ik SHELTON, CONNECTICUT

NEW YORK PLANT: 99 Hudson Street, New York City ® CANADIAN SALES OFFICE: 560 King Street West, Toroato
“

32 ELECTRONIC INDUSTRIES ® December, 1943
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Wrhen ‘
THE ELECTRONIC ENGINEER NEEDS ”HP...

938 - FEEE IR Fill BB OIS ix T &
Genera[ ‘Ceramics is at his beck and call to help with e Yo LRl A A | 'Ngﬁ:m—-a-'-t-fri
his insulator problems. In nine cases out of ten the ioa2 i ' i
solution will be STEATITE.

Electronic Engineers know that there is a very
sound reason for the extensive demands made on the
Steatite Industry, demands that are clearly portrayed
by the almost astronomical increase in the production
of Steatite insulators since 1938 (see graph).

During the course of this unprecedented progress,
General Ceramics has been in the foreground both in
regard to increased productive capacity and engineer-
ing skill in the development of new methods and prod-
ucts — meeting the strict specifications of the United
States Army and Navy for the best and only the best
in Steatite insulators.

For all your insulator problems whether specialized or stand-
ard, our Engineering Department is adlways at your service.

A L, AND STEATITE CORPORATION
2 . o KEASBEY é NEW JERSEY
ELECTRONIC INDUSTRIES ® December, 1943 33
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Key to a world within a world

].o inspect metal, judge its inner worth with the aid
of electronics, is to add a vital chapter to war industry’s
book of knowledge. More, it is to write a preface to the

mightier book of the future.

This same science of electronics, which finds the struc-
tural flaw in war metal, holds great possibilities whose

commercial use awaits only the welcome day of peace.

Infinite additions to the knowledge, the safety, the
comfort of modern man continuously reveal them-

selves in the quick flutter of the electronic tubes.

This is an inspiring reason why at Sylvania, in our
work with electronics, as in everything else we do to
widen the range of the eye and the ear, we set for

ourselves a single goal — the highest standard known.

8YlVAN|A ELECTRIC PRODUCTS INC. formerly Hygrade Sylvania Corporation

EXECUTIVE OFFICES:

500 FIFTH AVENUE, NEW YORK 18, N. Y.

RADIO TUBES, CATHODE RAY TUBES, ELECTRONIC DEVICES, INCANDESCENT LAMPS, FLUORESCENT LAMPS, FIXTURES AND ACCESSORIES

34

AIDING THE HOME FRONTS “KNOW-HOW"—Sylvania Fluorescent Lomps and -

Fixtures give war workers the light they need to produce their armament

“miracles. Sylvanio Rodio Tubes bring the news of the world to the American

family, keep our people mentally alert. Sylvonia Incandescent Lamps
economically protect the eyes of the American family. Indeed, the Sylvania

name now, as always, means.the ultimate in product performance.

by

ELECTRONIC INDUSTRIES @ December, 1943
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UNTIL IT’S OVER ..._

.

74 43«; Until the armed forces of the United Nations get
all of the Ferranti Products they need civilian requirements

FERRANTI PRODUCTS must take second place!

¢ Transformers
¥ Rectifiers
v Reactors

¥ Filters . e ’
¢ Equalizers We are in a position to offer reasonable delivery

¢ Plate-Filament Transformers schedules on most products—exceptionally prompt deliv-
Vv Aero Transformers ery on many items-—plus many worthwhile improvements

¥ Electrostatic Voltmeters growing out of our own wartime engineering program.
¥ Clip On Ammeters
¢ Industrial Voltmeters We therefore suggest:

® Engineering Service Before making your commitments — find out what Ferranti can do.

Our capacity is now more than ten times what it
was a few years ago—and is still increasing.

FULL FACILITIES FOR WIRING AND ASSEMBLY OF COMPLETE EQUIPMENTS

T

FERRANTI ELECTRIC INC., R.C.A. Bildg.,, NEW YORK 20, N. Y.

ELECTRONIC INDUSTRIES ® December, 1943
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To All Our Friends in
The Electronics Field
Lots of Good Wishes
for Christmas '

... and this
happy hbliday reminder that

we also have

For today's more critical standards in high frequency insulation, there is
nothing more practicably perfect than MYKROY. . . .. MYKROY is the last
word in low-loss dielectrics. It is glass-bonded mica in its most advanced
form. . . . MYKRoY molds readily and bonds well with metals. It can be
machined to close tolerances . . . is virtually impervious to moisture. . . .
There is no longer any shortage of mykroY. With greatly increased facili-
ties, our Clifton plant can fill orders for any amount of stock (sheets and
rods) or manufacture component parts to your specifications. Ample stocks

are available at our Chicago plant.

Write for detailed information. Bring us your insulating problems.

www americanradiohistorv com

*MYKROY has such good structurdl
qualities that it can be formed
into a wide range of shapes, such
as these block letters.

EXCLUSIVE MANUFACTURERS

C 8)
. lfURoNI A

70 CLIFTON BOULEVARD
CLIFTON, NEW JERSEY

Chicago 47
1917 No. Springfield Ave.—Tei. Albany 4310

Export Department
85 Broad Street, New York 4, N. Y.



“FINIFEL eleeiron ¢ power tubes cannot be spus out on

[’ swift. automzti= assemit ly lines. The painstaking manu-

 faczuriag o these sersizive devices requires the skill of
haman hands.

Here it the “Uiited” Elant, incredibly accuraze hands
perfornt under a system of persomal supervision by electronic
ergincers. One b cne, the steps of forming and fitting the
stems, leads, plates, grids, wires asd rods combine to produce
transmitting tubes of such Hewless precision that they con-
sistently win too zatir g for performance. Never before were
the hands of craftsmen and tae brains of scientists so superbly
“Tnifed” in advancing the scope and purpose of clectronics.

Consiszent technicil acvances in tubes, now required for
war, some day =il be riare veadily available to you for
radio commmic: tien, physiotherapy and induostrial clec
tronics. Raimember to look far “United™ on the tubes.

UNITED ELECTRONICS COMPANY

NEWARE, NEW JERSEY

www americanradiohistorv com



ADLAKE Plunger-fype MERCURY RELAYS

" ap Actior

That Stays

ERCURY moves fast. You know that because
you’ve sezn it in action. Due to this inherent
characteristic of mercury, Adlake plunger-type
mercury relays provide the snap action so desirable

in a relay wher. contact is made—or broken:

There is positively no tendency toward
“molasses in January” operation in these relays.

Adloke Model 1040 Their action is “snappy” and it stays “snappy’!
For penel mountiag. This re ay
can be suppliece with either
quick or time delcy action; nor-
mally open or clased; and for
a.c.ord.c. energization. Jonhact
ratings up to 100 amperes a.c.

| with proportional d.c. ratings. { ~.—@

" HOW THEY WORK

Hermetically Sealed ©-- : ’H 1
Contact Mechanism

Contact mechanism of Adlake plunger-type mer-
cury relays is hermetically sealed in an armored ©-
glass or metal cylinder. Dirt, dust, moisture, or
oxidation cannot interfere with operation—#» any

H
1
s
1+

—L

way or at any time. ® 4
']:‘he hqu'd metal l'nercury contact is positive in ENERGIZED—Coil C pulls plunger ENERGIZED = Mercury now fills
action, chatterless, silent, and impervious to burn- P down into mercary. Mercury  thimble T, is completely leveled off

thus displaced enters thimble T and mercury-to-mercury contact
through orifice O. Inert gas in established between electrodes E
thimble gradually escapes through and EE. Degree of porosity of

For many kinds of service, no other tYPe Of ceramic plug CP=—thus producing ceramic plug CP determines length
relay provides equal stamina and dependability. \ time delay. of time delay.

Request complete bulletin.

ing, pitting, and sticking.

7

TRADE MARK

Tue Avpans & WESTLAKE CoMPANY

ESTABLISKED IN 1857 ELKHART, INDIANA NEW YORK - CHICAGO

MANUFACTURERS OF ADLAKE SPECIALTIES AND EQUIPMENT FOR RAILWAY, AIRWAY, HIGHWAY, AND WATERWAY

ELECTRONIC INDUSTRIES @ pDecember, 1943 ) o 39
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DI-MET QUARTZ CUTTING MACHINES

I NCREASE

Q U ARTZ

’
V%
time saved

quartz saved
increased production

Tt

Tests prove that diamond abrasive wheels cut more
efficiently and accurately when only sufficient pres-
sure is employed to maintain a light, firm contact
with the work. Excessive pressure does not increase
rate of cut but causes buckling, deviation from a
true cut, wafer breakage and shortened blade life.

The Felker hydraulic retardant overcomes
these difficulties. It controls down-feed to
any desirable rate, maintains a UNIFORM

CUTTING EFFICIENCY!/!

DI-MET Model 80 Basic Unit.

ARE TWO variations of the
ersatile DI-MET Model 80
not just adapted to quartx cut-
especially designed for quartx
cutting and its attendant problems! Both
models incorporate the Felker hydraulic
retardant, which provides many operat-
ing benefits of more importance today
than ever before because of limited quartx
supplies.

DI-MET Model 80 with HVCT——12 Retery
Toble for accurate orientation of mother quartz in two axes.

ant, blades slide smoothly into and out of
the quartz, eliminating frequent wafer
breakage upon completion of the cut and
greatly increase the cutting life of blade!

If you want smoother cutting, minimized vibration,
MORE PRODUCTION, MORE ECONOMY, get com-
plete information on the DI-MET Model 80* quartz
cutting machine! Fully described and illustrated in
our catalog—write for your copy!

*Model 120 is comparable ‘to Model 80 in design and characteristics

cuﬂing SPGEd from start to ﬁniShl limits but has increased capacity for extremely large quartzr and for
3 special work. Both Models 80 and 120 are avaiiable
cutting pressure, and prevents <! Ke (1) os basic units, (2) with Rolling Tables for fost

crowding and buckling of blades
with their accompanying faults.
Furthermore, by using the retard-

40

through-feed operations, (3) with Rolling Tables and
HYC-12 Rotary Tables, (4) with HYCT-12 Rotary Tables.

FELKER MANUFACTURING CO.
1114 BORDER AVENUE, TORRANCE, CALIF.

ELECTRONIC INDUSTRIES @ December, 1943
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An Award

and
An Acknowledgment

gl'ne Employees of The Rola Company Inc., now wearers
of the Army-Navy “E”, wish to aclznowledge a debt...and express a

word of appreciation...to certain people outside the Rola organization.

Tlley are far too numerous to mention l)y name but tlxey include:

@W The Personnel of the Army and Navy Air Forces with whom

we have worked.
W The Prime Contractors who have entrusted ns with orders.
W The Suppliers of our equipment and materials.
W The Transportation Companies who have handled our shipments.

W The many others on whom we have had to depend.

To all those at home who have belped us, and to our former associates,
now in the armed services, who have inspired us, we express our deep
grafitude ...and with them we proudly share the honor of this Award.
The Employees of THE ROLA COMPANY INC,, Cleveland, Obhio.

ROLA

ELECTRONIC INDUSTRIES ® December, 1943 www americanradiohistory com 41
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TWO-MAN TORNADO!

THE BAZOOKA ... ANOTHER SPECTACULAR
AMERICAN *“SECRET WEAPON'"...ANOTHER
DRAMATIC STORY OF PHILCO AT WAR

WO MEN AND A BAZOOKA. ... more than a
match for sixty tons of steel! Yes, that’s the latest
story of American ingenuity and productive skill.

A single soldier carries and fires it, his teammate
loads it...and 60 ton enemy tanks, concrete pill
boxes, brick walls and bridges wither under the fire
of its deadly rocket projectile. It’s an amazing achieve-
ment of ordnance design, conceived and developed
by the Ordnance Department of the United States
Army. And it’s another stirring chapter in the fasci-
nating story of Philco at war.

The men and women of the Philco Metal Division,
whose huge presses produce the metal parts of peace-
time Philco radios, have played a leading part in the
final perfection and production of the Bazooka. With
42
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their colleagues in the Philco Redio Division, they are
turning out miracles of war equipment. After victory,
their new knowledge and skill will bring you the
newest achievements of modern science in radio,
television, refrigeration, air conditioning and indus-
trial electronics under the famous Philco name.

After victory Philco peacetime products will offer

the highest achievements of modern science
for the homes and industries of America.

PHILCO

CORPORATION

ELECTRONIC INDUSTRIES: ® December, 1943



ELECTRONIC INDUSTRIES 9

In a few cubic inches of space Naticnal

Union tube designers plan and build their

electronic skyscrapers. Many fragile parts

of these intricate mechanisms are precisely
balanced, buttressed and welded fast.

For N. U. engineers well know the roxgh sailing
that’'s ahead fer these tubes—the shocks, concus-
sien, vibration—relatively far more shattering than
the impact of an earthquake on a modern steel and
masonry building. So their war job is to build tubes
which will stand up and take what comes—whose
parts will stzy in precise alignment—whose exact

NATIONAL

clearances will not be altered—whose air seal will
not be broken.

To master this complicated construction problem
calls for precision engineering of the first order—
and a mimute knowledge of the strength, rigidity
and other characteristics of many metals. The point
is—modem electronic tubes are scientific instru-
ments. And to be sure of getting the tubes which will
best handle your post-war work—you’ll want to
seek sound technical advice. Call on National Union.

NATIONAL UNION RADIO CORPORATION, NEWARK, N. J.
Factories: Newark and Maplewood, N.J., Lansdale and Robesonia, P,

%

W

RADIO AND ELECTRONIC TUBES

Transmit:in-, Cathode Ray, Receiving, Special Purpose Tubes « Candenserss Volume Comtrols « Photo Electric Cellse Panel Lamps e+ Flashlight Balos

December, 1943




War’s Only Gift...

FOR WAR-FOR PEACE~

44

///I [O0A4) A

Ny TOWNTRRIW...

RS

War has but one gift to offer . .. the gift of an
amazing progress in science and engineering. The
greater use of electrical control devices in place of
manual and mechanical controls is a striking ex-
ample. Electrical control replaces numerous work-
ing parts . . . eliminates friction drag and lost mo-
tion ... gives instantaneous response. .. saves

time and materials.

One of the most versatile circuit control devices
of the war is the Series 345 Relay used to drop
bombs, control auxiliary generators, switch radio
circuits. Contact combinations range from single
pole to three pole double throw. Contact capacity
up to 15 amps. at 24 Volts D.C. for aircraft appli-
cations. Quick acting or time delay. Write for

Bulletin 345 for complete details.

GUARDIAN (@/ELECTRIC

1622-N W. WALNUT STREET

& COMPLETE LINE OF RELAYS SERYVING AMERICAN WAR JWOUSTRY

ﬁ@_ BY GUARDIAN

. L ELECTRONIC INQUSTRIES ® 'Decémber, 1943
www americanradiohistorv com
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SERIES 345 RADIO RELAY

A general purpose radio relay designed

for aircraft use. Contact combinations up
to three pole, double throw. Coil. resist-
ances range from .01 ohm fo 15,000
ohms. Standard veoltage: 16-32 volts D.C.
Available with delayed release or de-
layed attract. Weight: 62 oz. Also built
for A. C. operation (Series 340).

SERIES 165 VIBRATION RESISTANT
Counterbalanced armature and sturdy
construction throughout give this relayan
vnusual resistance to vibration. Silver
contacts are rated at 12Y/2 amperes in com-
binations up to double pole,double throw.
Rating for aircraft is 8 amperes at 24
volts D.C. Available with ceramic insu-
lation for HF and UHF applications.

GUARDIAN !

SERIES 195 MIDGET RELAY
One of the smallest of all relays. Built
for aircraft and radio applications where
space and weight are at a premium.
Contact rating: 2 amps. at 24 volts D.C.
Switch capacity up to double pole, dou-

ble throw.

BULLET|
N
0-F-112

for q Quick reference
to standarqg relay types

Describes 17 relay.
Models §,, war and
posi-.war pplications
Write fo, it today .

CHICAGO,

¢JELECTRIC

1622-N WEST WALNUT STREET
A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY

ELECTRONIC INDUSTRIES ® December, 1943
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{ REMLER Phecioior FOR WAR AND PEACE

PLUGS & CONNECTORS
Army Signal Corps Specifications

"y

Remler craftsman die-sinking o mutiple mold
for Signal Corps Connectors

REMI.ER DESIGNS AND MANUFACTURES tools and dies,
plastic moldings and screw machine products for the trade and
combines these products of its own manufacture into electronic
devices and complete communication equipment. The skill,
experience and services of this firm, which date back to the
infancy of these industries, is available to those engaged in
war production and peace-planning. Remler facilities and pro-
duction techniques frequently permit quotations at lower prices.

Wire or telephone if we can be of assistance

REMLER COMPANY, LTD. . 2101 Bryant St. « San Francisco, 10, California

PLP PLQ PLS
56 65 56 65 56 64
59 67 59 67 59 65
60 74 60 74 60 74 ;
TR IO R REMLER
62 77 62 77 62 77
63 104 | 63 104 63 104 SINCE 1918
64 [ 64

-ﬂnnoancing & éommanicatiqn fgal}ament

OTHER DESIGNS TO ORDER

ST

46 ELECTRONIC INDUSTRIES ® December, 1943
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Input impedance 600 chms and aridging. 3ain
&C db in the former case, 46 in the latter.
Oswtput impedance adjsstable 1 to 1000 ohms,

GA N VS, FREQUENCY CHARACTER!S‘IICS

58

DB GAIN

48 — -.*‘F:_“‘

46 ‘|

44 ‘ll_.,__
|
o

WER OUTPUT VS, FREQUENC'—REFIRENCE 001 WATT
|

YU. GUTPU™ |
47'
- T
|

. J+;—4— |
*47 YU, = 50 WATTS I
11 RENERL Vel L. 3
"4 5 67891 2 4 5 678*%1 2 4 56789|
100 000 10020 20000

B [ e 6 97T —1
|

[ fiGn GAlJN‘N‘Pur_' | {ri!_ :
111 i

mu_,-i -
T H{[ -!

e B |5 e B

2% ronu HARMONIC DISTORTION,
(RINIEET I

THE LANGEVIN TYPE 101-A
virtu2 is excellent low-frequency wave form at high output levels, as shown in groph
above. In this regard it is unique among commercial amplifiers. Its volume range is
also excellent, inherent noise level being 68 db unweighted below full output cf plus
47 VU at 2%, RMS harmonic distortion. The frequercy characteristic leaves notting to
be des red in the reproduction of music. Electrically and mechanically it is as gosod a
product as we know how to build after more than 20 years experience in the sound
field. Specitication upon request.

YORK

Amplifier is a good amplifier. lts mast outstending

The Langevin Comparty

INCORPORATED

SGUND REINFORCEMENT AND REPRODUCTION ENGINEERING

SAN FRANCISCC ‘LOS ANGELES

37 W. 65 St., 23

1050 Howard St., 3 1000 -N. Seward. S-., 31

WWwWW.americanradiohistorv.com §



E - L ELECTRICAL PRODUCTS — Vibrator Power
Supties “or Commusications . .
NMora Operatizn .
Equipmet . . . on Land, Sea or is ihe Air,

i
L
=
o
— ey ¥ -
S

=

OT HERE. Hirohito!

® So sorry, son of heaven, but the answer is
*NO! You can’t land here!” .

gallant little sluggers, the PT boats, on the job.

. . Not with these

They're tough. They’re fast. They never sleep.
And whatever the occasion demands, they’ve got
what it takes.

As a concentrated package of poison for the
Axis, the PT boats are an outstanding example of

the wav American engineers, workers and manage-

oC

ILABORATORIES, INC.

INDIANAPOLIS

Lighting .. . Electric
. Electric, Slectronic and other

ment are teaming together to produce the dead-
liest weapons the world has ever known. And nat-
urally, we’re proud that E:L equipment is giving
a good account of itself on PT bhoats.

The widespread use of E-L Vibrator Power.
Supplies as standard equipment—on land, sea and

ait—for radio, lighting, communications, etc.—

wherever electric current must be_

changed in voltage, frequency or type
—is evidence of the efficiency and rug-

ged dependability of E-L prodncts.

E:L Tandem Type Vibrator —
For changing DC to AC in Vi-
brator Power Supplies. Deliv-
ers as much as 750 watts DC
o AC.Input Voltage: 4-220
volts; Tnput Wattage Rating
(max.): 125-1000 watts, de-
pending upon input voltage;
Frequencies: 60, 100, 120
standard; 20-120 available
range; effective life: 1500 hrs.

www.americanradiohistorv.com




These are the BENEFITS of a
CLOSELY HELD VOLTAGE SUPPLY

Better performance, greater reliability, and

longer life of electronic devices

Protection of délicate instruments and ma-
chines, precision tools, and electronic tubes

against sudden overvoltages
More accurate test results, fewer rejects

And manvufacturers—don’t forget:
A product’s salability can be increased when

voltage stabilization is a built-in feature.

5

T 1.':5-
¢ ...and Here’s the Way V'

VOLTAGE
STABILIZERS

GENERAL @@ ELECTRIC

408-53-5206

ELECTRONIC INDUSTRIES @ December, 1943
www americanradiohistorv com

EXTREMELY CLOSE VOLTAGE REGULATION,
so essential to speedy, accurate pro-
duction-line testing, is automatically
maintained by a 500-volt-ampere
G-E stabilizer on a test bench in a
fluorescent-ballast factory.

olts

Hép ! a2l
""L— —l—-l— At

Output

Wi p——t —— 4= 4 4 - -

oo T W T T N
Input voity

A

LOOK AT THIS PERFORMANCE—Practically
constant voltage for several typical
conditions (A—Open circuit; B—
Full load, unity power factor; C—
Full load, 0.8 power factor lagging).
Stabilizing action practically in-
stantaneous, taking place in less
than three cycles.

IMPROVES THE PERFORMANCE
OF EQUIPMENT LIKE THIS:

Radio transmitters and testing equip-
ment

Photoelectric equipment and other
electronic-tube apparatus
Motion-picture projectors and sound
equipment

Telephone apparatus

X-ray machines

Precision photographic equipment
and photometers

Color comparators

Calibration of meters, instruments,
relays

Laboratory precision processes and
testing equipment

FOR DETAILS on this stabilizer’s unique
circuit, write for Bulletin GEA-
3634. General Electric Company,
Schenectady, N. Y.

The best investment in the world is in this
country's future—BUY WAR BONDS

49



JAMES KNIGHTS

Quality crystals ence formed, may last unchanged for
millions of years — to the day the impcrtant ‘‘first
cuts’’ are taken to make them useful to man. It is in
these first steps of precision fabrication, and in those
that follow, that the skill of James Knights craftsmen
plays its part. Every James Knights Crystal is design-
ed and cut to exacting specifications by America’s
most modern methods. No wonder, with the finest
of raw materials and advanced manufacturing
techniques, James Knights can produce, in volume,
dependable crystals of every type, cut and frequercy.
Why not let James Knights specialists help with your
raquirements?

BUY WAR BONDS FOR VICTORY!

The JAMES KNIGHTS Co.

SANDWICH, ILLINOIS
PRECISION CUTTERS OF QUARTZ FOR

-

COMMUNICATIONS AND OPTICAL USES

ELECTRONIC INDUSTRIES € December, 1943




In nearly a holf century of manufacturing electro-
mechanical components, Chicago Telephone Sup-

ply Company has gainad wcrld-wide recognition.

Throughout these years, manufacturers have be-
come daccustomed to the high quality workman-
ship and cownright dependability of Chicago
Telephone Supply products.

Plugs Jacks Switchea '/:" A\ Telephone Generators
Variable Resistors and Ringers

ELKHART = INDIANA

Representatives Branch Offices

R. W. Farris S. J. Hutchinson, Jr.

2600 Grand Avenue 401 North Broad Street
Kansas City & Missouri Philadelphia 8, Pennsylvania
Phone: Victory 3070 Phone: Walnut 5369

Frank A. Emmet Co. In Canada:
2837 West Pico Boulevard C. C. Meredith & Co.
Los Angeles 6, California Streetsville, Ontario

”l.lufactafte/&s ajgazé'ty %tw-%e/tmu'eaf W Strce 1596

ELECTRONIC INDUSTRIES € December, 1943 51
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Before the "Presidents”
Put on War Paint...

Before the war, shippers and travelers knew two years in
advance the exact day a President liner would arrive or
depart from any of the major ports of the world! Today
the movement of these gray-clad transports is strictly hush-
hush...but they continue to ply the seas with the same
remarkable dependability.

For many years Heintz and Kaufman transmitters and
Gammatron tubes have made these liners one of the most
cohesive networks afloat.

Today Heintz and Kaufman Ltd. is concentrating exclu-
sively on the design and manufacture of electron tubes.

The experience of our engineers in ship-to-shore and
ship-to-ship communication is embodied in Gammatron
tubes. The efficiency and reliability of these tubes at high

e

and very high frequencies, which makes them first choice
for marine transmitters, is equally advantageous in all
types of radio transmission.

HEINTZ AND KAUFMAN un.

SOUTH SAN FRANCISCO + CALIFORNIA, 3 AL

Gammatron 7%&4

LEADERS IN ELECTRONICS « YESTERDAY « TODAY « TOMORROW

52 ELECTRONIC INDUSTRIES ® December, 1943
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THE WALLS OF JERICHO LISTENED...AND FELL

INSTRUMENTS RENTAL LIST
provides complete infor-
mation regarding instru-
ments, machines andequip-
ments that are for rent.

Our service manual de-
scribes instruments and ap-
plications.

Write for RENTAL LIST
and, service manual . . .

“ENGINEERING
THINGS TO COME”

The fabled walls of Jericho find counterpart today in every moving machine and
vibratory structure. Each is vilnerable (o vibration. Each in time will be its viclim.

Waugh Laboratories specialize in vibrations. WAUGH-JOHNSON
VIBRATION MACHINES and BERNHARD OSCILLATORS provide the
means of making ‘“shake down” tests to determine the strength or
weakness of untried equipment and of forecasting the failure of
structures. Equipment for sale or rent.

Engineering field services available where desired.

Pacitic Coast Branch: 180 East California St, Pasadena 5, California . 422 LEXINGTON AVE., NEW YORK 17, N. Y

WWW.americanradiohistorv.com
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15 E War DEPARTMENT OF
HELNITEE ST S AMieRICA
RECOGNIZES IN THIS AWARD FOR DISTINGUISHFD SERVICE

THE LOYALTY ENERGY AND EFFICIENCY IN 1H1E PERFORMANCE
OF THE WAR WORK BY WIICH

Malional €s.
AIDED) MATERIALLY IN OBTAINING VICIORY fOR THE ARMS
OF THE UNITED StATES OF AMERICA IN THE WAR WITH
THE [MPERIAL GERMAN GOVERNMENT AND THE |MPERIAL
AND ROYAL AUSTRO-IHUNGARIAN GOVERNMENT

U 18

A camai 41
el -

i |

The men and women of National Company take grect
pride in the reception of the Army-Navy “E” Award for
excellence in production. To us it brings a special satisfac-
tion, for twenty-five years ago we received a similar
award for service to the Nation in World War I. Old
timers have set the pace in winning both awards, but new
hands have joined with old skills in putting our difficult job
across. It is our pride and our pledge that we of National
Company shall keep our record of service bright.

NATIONAL COMPANY, INC.

MALDEN, MASS., U. §. A,

ELECTRONIC INDUSTRIES ® Decembar, 1943
www americanradiohistorv com



ARCTIC REHEARSAL...AT

Today’s demands an men and planes
and equipment are the mast severe
the world has ever known. Battle-
grounds have advanced into the
sub-stratosphere —where even over
the equator temperatures are scores
of degrees below zero.

No radio equipment could re-
main operative under such condi-
tions until scientific research solved
the problems of tuning controls
freezing, sensitive relays jamming,
electrical adjustments changing and
wires snapping. Without research,
radio and electronic systems fail in
these frigid temperatures where our

men and planes are fighting in their
conquest over cold and altitude and
the enemy.

To permit accurate scientific in-
vestigation of these problems, RCA
recreates this intense cold in its lab-
oratories, cold that is 9° lower than
the stratosphere temperature, cold
that equipment such as the ice-
sheathed transmitter shown above
must withstand for endless hours.
In these icy chambers RCA engi-
neers are looking ahead to the fu-
ture, solving the problems that will
be.encountered as our fighters and
bombers operate higher and higher

76° BELOW

into the stratosphere.

Daily these engineers patiently
work, subjecting equipment 10 tem-
peratures as low as —76°, testing
and retesting until operation is sat-
isfactory—until dependability is as-
sured. Thus RCA research helps to
make our aviation radio equipment
more efficient, more powerful, and
more reliable in performing its vital
tasks.

That’s one reason, too,
experts say: “For results
in aviation radio per-
formance, consult RCA
research.”

RCA AVIATION RADIO

RCA Victor Division * RADIO CORPORATION OF AMERICA * Camden, N. J.

ELECTRONIC INDUSTRIES ® December, 1943
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Power Line Cer-ier—an clectronic applica-
tion widely uszd a¥ power companies, has
greatly increascd the rel:ability and capac-
ity of power transmission lines, while
saving critical mmterials, High-frequency
waves, similat to radio waves, are trans-
mitted along tee prwer line instead of radi-
ating intd space. These waves, or carrier
currents, may dSc¢ used for reliable voice
communicatioa between remote points on
a power system —or for instantancous
amcf) automacic operation of protective
devices at distant paints in case of a fault
on the line. Ttey also serve as channels for
transmitting mecering information from
one point to znothsr automatically.

‘B e el

www americanradiohistorv com
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To industrial men, electronics has become a versatile working tool—speeding pro-
duction, improving product quality, increasing efficiency—on a thousand wartime
production fronts. Here are some of the practical ways Westinghouse engineers are

putting electronics to work.

ton propellers at the Army’s Wright Field wind
tunnel. Its speed must be held constant at a preset value
while test readings are being taken. Electronic regu-
lators perform the job—holding speed “‘on the nose’".

Protecting Workers Against Injury—On hazardous
machines, such as punch presses and shears, a beam
of light is projected across the machine to a
phototube. As long as the operator’s hand is in the
danger area, the machine is prevented from operating.

—Westi

PLANTS IN 25 CITIFS ___

Millionth-of-a-Second X-Rays now enable engineers
to detect flaws in inch-thick steel armor plate—photo-
graph bullets in their flight through a gun barrel. By
means of the ultra high-speed x-ray tube, weapons
are constantly being made stronger, more efficient.

Wt-snngh;ui‘:‘!

In the Molding of Plastics, electronic high-frequency
dielectric heating is finding wide application. By pro-
viding rapid and readily controlled rates of heating,
it makes possible faster rates of processing, more

uniform and better products. J-91034

Eor further information on Westinghouse Electronic devices, write for Booklet
B-3264. Westinghouse Electric &' Manufacturing Co., East Pittsburgh, Pa:

nghouseuzc'rnomcs——.————
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WWW.americanradiohistorv.com



:

OUR //// PLANT
steps up ARHCO pﬂ)duetion

LY

ust opened is the new American Radio
Hardware factory at Mt. Vernon, New York.
DIM-E-ROID Dedicated to the service of our country, this
new plant, with its substantially increased

productive capacity, makes possible a greater

- output of ARHCO components than hereto-
SW-141

fore. Moreover, we are now able to produce
’"&_s_go o7 at an even faster rate and to top our already

good delivery record.

ri-se ’i";(\ One more thing we assure you. The high
O quality and performance of ARHCO compo-
nents will be maintained. As always, you may
depend upon them for consistent service . . .
for vital war necessities . . . for postwar in-
dustrial and radionic applications. We invite

your inquiries.,

‘/nmuaw Radie Hedware Ce., Snc.

476 BROADWAY *« NEW YORK 13, N. Y.

MANUFACTURERS JF SHORT WAVE -~ TELEVISION - RADIO + SOUND EQUIPMENT

Www._americanradiohistory.com ELECTRONIC INDUSTRIES @ December, 1943



“in Serensvﬁi‘nge area”-“A’GRW IS on THE WAY!” ||

L ey A

@ BROWNING

LABORATORIES,
WORCESTER,

INCORPORATED
MASSACHUSETTS

EtFECTRONIC INDIISTRIES Docomhor 1042 www americanradiohistorv com

" 1
3
1%

communications de ndnon sure

k zl> ledge t{ha}. the frequency -s/*fixed. Bro“mmg

rqquency Meters (types S1 and.S2) m\d\k_e possible
quick, acc’u_r'atf: pre-operational frequency checks.
-‘Lj'ke all prgducts of Browning Laboratory resear_c?,z
they are desiéned to work well, simply, ?ndr eco-
nomically.' | They -are built ‘to stand 'up under
Strenuous, us¢. They are worth learning more
about — from completely detailed llterature avail-

able upon request. i £
The Browning Signal System for plant protection without
armed guard patrols (a balanced-capacitance electronic

system), is another product of Browning Laboratory research.
It is fully described in literature sent upon request.
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4 Centradite has these outstanding characteristics:

LOW THERMAL EXPANSION - HIGH RESISTANCE TO
HEAT SHOCK - LOW POROSITY - LOW LOSS FACTOR

60

These important characteristics are
combined with excellent dielectric
properties making it suitable for use
in radio frequency circuits. (See
Chart).

Centradite is particularly recom-
mended for coil forms where thermal
expansion must be low to prevent
undue change in inductance.

cowt o \\\a\em\

Ceniradite is ideal where the appli-
cation requires that the material with-
stand a rapid increase or decrease
in operating temperature within a
short period of time.

Centradite can be supplied in vari-
ous shapes by exirusion or pressing.

Ceniradite, due to its resistance to
heat shock, lends itself to a new
process of soldering metal to cera-
mic, whereby the ceramic surface is
metalized to permit soldering.

We invite inquiries regarding
the further uses which may fit
your applications.

Division of GLOBE-UNION INC., Milwaukee

WWW.americanradiohistorv.com
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! ,,-'.'5 engfr: rs...is a precious cargoﬁsc;f ’e!e:troﬁ'i'c techniques
2 adaptable to postaar living. At present, however, our lotal
effor-s are pointed toward the liquidaticn of the Axis. We
are supplying vitzl equipment to the Armed Services at a,
faster rate to help shorten the war. More than two decades.
of radic and electronic specialization are recorded in our
: . and the maay p’actical developments.

FORMULA FOR GREATER PRODUCIION

. cordial management - labor relations, good
working conditions. recegnirtion of individual merit,
inzentive-bonus plan, recrectional and educarional

;‘ facilities, and the will to get the war over in-a kurry.
A

:c RQN{C - CORP. OF AME

r'{




Don’t lie awake nights ...

. . wor-ying about the countless intricacies involved in the
design of new electronic devices. Don't worry, that is, unless
you also are planning to use the best electronic tubes. For, just
as a bridge must be strong enough to meet all the demands
of the traffic it is intended to carry — so electronic tubes must
be carefully chosen to perform perfectly. Raytheons are

engineered to meet the most rigic requirements.

BAYTHEON TUBES, long known

and respected by manufacturer and

. . l.k b . FOUR "E" AWARDS FOR E:CELLENCE
C P ach Division of Raytheon
1 adlo servicemen all e’ ~ elng has been 5uxzrded the A{my{md Navy “E”
2 [ I
specified more and more by advanced

electronic engineers and designers

whose vital projects demand the

s, 18 -,

finest in tubes. RAYTHEON MANUFACTURING COMPANY
Waltham and Newton, Massachusetts

DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES AND EQUIPMENT FOR THE NEW ERA OF ELECTRO’NIE’._SJ
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IINIDIUSITFRILE'S

O. H. CALDWELL, EDITOR s M. CLEMENTS, PUBLISHER %

480 LEXINGTON AVE., NEW YORK (17), N. Y.

Multiple “Speecs” Are a War Hazard

Lack of standardization of various critical compo-
nents is responsible for bottlenecks that are seriously
slowing production of electronic equipment for the
armed forces. Radio concerns which hold war con-
tracts know this. And to the responsible armed-forces
heads charged with procurement, the situation is par-
ticularly painful, though part of the trouble admittedly
can be dropped on their own doorsteps.

The story is a much-mixed one, but in the end
it boils down to a few factors that have long been
common knowledge but about which there has been
little publicity and less action of a kind that would
ease a situation already uncomfortable and growing
gradually worse.

Leaving out of consideration for the moment the
limited number of cases involving special equipment
for special purposes, this glaring fact remains: The
Army, the Navy, the Marines, the Coast Guard and
the Air Force all use communications equipment that
is basically the same insofar as concerns a great many
components. Yet in each case these separate branches
of the armed forces stand upon the prerogative of
writing their own specifications for individual com-
ponent parts. The unlovely result is that there exist
as many as five different sets of specs for a single
part, where one would do as well—provided there was
a standard upon which to draw.

Same components, different names

Net result of the whole thing is that where contrac-
tor A is tearing his hair over a production line that
has stopped for the want of some common component,
contractor B has his stock shelves loaded down with
the identical required part—but under a different
designation. Hence it is not available. For, as most
everyone knows, it would be something just short of
heresy to suggest putting a “navy” capacitor into an
“army’”’ unit, or vice versa, no matter how identically
the parts might otherwise match up.

Double-barreled problem

The problem is two-fold. First, lack of standard-
ization. Second, lack of any common designation indi-
cating interchangeability. Neither problem is incapable
of solution. But until something is done about it,
shortages will stop production lines and confusion will
continue. '

At the present time, according to incomplete sur-
veys made by WPB, there is an esftimated stock of
$25,000,000 worth of usable components gathering dust

on the shelves of contractors. In some cases these
units represent confracts that have been cancelled or
revised; in others they represent over-stocks for which
the contractor will have no use perhaps for a year.
In both cases they represent vitally needed parts for
which some contractor is suffering and suffering badly.
And manufacturers of parts are up to their ears with
back-logs that in most cases literally would bury
their plants.

More than anything else, these stocks of dormant
parts represent the crying need that exists for the
kind of cooperative action on the part of component
manufacturers that will result in practical standard-
ization.

‘“Re=ship, re-mark and ship-again®

By way of applying a remedy as immediate as
appears possible under existing conditions, WPB is
embarking on ‘a plan to inventory all usable com-
ponents not actually required by a contractor, or at
all likely to be required for perhaps a 90-day period.
Where necessary to alleviate shortages and keep pro-
duction lines moving, parts will be shipped back to
their manufacturers, re-marked and shipped to other
manufacturers whose production lines have faltered
or stopped.

It is planned in this way to ameliorate a condition
which if continued will make it impossible for the
armed forces to get the one-third more in 1944 that
military authorities point out is imperative for victory.
It is believed though that if this inventory—re-ship-—
re-mark-and-ship-again program can be successfully
carried ou!, the four-billion-dollar radio goal of the
armed forces can be achieved by the industry in 1944.

Looking Five Years Ahead

‘An interesting picture of things to come in broad-
casting, was outlined at a meeting in New York last
month, presided over by Dr. W. R. G. Baker, at which
some of his business associates spoke.

Five years after the end of the war, the speakers
predicted as in operation 100 television stations, 500
FM stations, 750 AM broadcasting stations, and 50
international stations. The coming of FM and its use
for regional and local services, they suggested, would
help to clean up the standard broadcast spectrum,
making possible the use of more clear channels at
higher powers. Regular broadcast transmitters of 500
kw were frankly mentioned, despite present FCC ban
on such high powers. It is refreshing to find respon-
sible engineers facing the full possibilities of the art,
which uninformed regulation cannot hold back much
longer.

COMPLETE INDEX TO ELECTRONIC INDUSTRIESFOR 14 MONTHS ON PAGES 238 TO 240
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FACSIMIILE SPECTRUM UTILIZATICN RELAY SYSTEMS POLIZE AND EMERGENCY
Chairman John ¥. L.. Hegan Chairman Dr. A. N. Goldsm ith Caairman E. W, =<ngstrom Crairman D. E. Noble

FREQUENCY ALI €CATION TELEVISION
Chairman Dr. Charles B. Jolliffe Chairman David B. Smith

Dr. W. R. 9. Baker

CHAIRMAN
RADICG TECHNICAL PLANNING BOARD

INDUSTRIAL. S. and M. SPECTRUM UTILIZATION TELEVISION STANDARD BROADCASTING FACSIMILE
Vice-chair. H. V.Marvin Viee-chair, Dr. R. H. Manson Vice-chair. I. J. Kary Viee-chalr. Burgess Dempster Vice-chair, C. J. Youn,;
#Also Chairman Radio Communications Panel of which H. ‘Beverage is Vice=hairman, {Vice-chairman H. F. Argento. Aeronautical Radio: Panel
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RANGE, DIRECTION, RECOGNITION
MEDICAL Chairman W. I’. Hilliard

HF GENERATION STANDARD BROADCASTING INDUSTRFAL, SCIENTIFIC,
Chairman Roger Wiset Chairmam Howard Frazier

Chairman C. V. Aggers

VHF BROADCASTING L. C. F. Horle
Chairman G. E. Gustafson CODRDINATOR OF PANELS

Maraden Pratt*
VICE-CHAIRMAYN RTPB

NIN

L G :.L;*-o-t- i : ;ﬂﬂ b

VHEF BROADCASTING POLICE AND EMERGENCY RELAY SYSTEMS RANGE, I. and R, FREQUENCY ALLOCATION
"ice-chair. C. M, Jansky Viee-chair. Frank Walker Vice-chair. Ralph Bown Viee-chair. C. G. Fick Vice-chair, F. M. Ryan

heads unappointed. For complete list of Panels see page 122.
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PUBLIC UTILITY USES

® Not surprisingly, the public utili-
ties companies are among the most
thoroughly electronized fields of in-
dustrial activity. Of these com-
panies, the Consolidated Edison
system, serving Greater New York
and suburbs is an example. Most of
the tube-applications used here are
fairly typical throughout the ultili-
ties industry. A few of them are
special installations.

One interesting example is an
equipment designed to detect vibra-
tion in a large generator. As
is the case with most heavy-duty
alternating current generators, this
machine carries the armature wind-
ing on the stationary frame and the
field winding on the rotor, in order
to avoid the necessity of taking off
the heavy current through brushes
and slip-rings.

With the field-winding ground
located about 30 per cent of the way
from the negative slip-ring exces-
sive vibration might develop, should
a second winding ground appear in
the generator field rotor.

The protective equipment con-
sists of a vibration pickup mounted
on the outboard generator bearing,
an amplifier and relay, and a wall-

Idling speed voltage and current wave
shapes in shaft unbalance detector efr-
cuit on page at right
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Some of the applications of vacuum tube circuits that
have been developed to help in maintaining service

mounted vibration recorder. The
output of the pickup is proportional
to the amount of the vibration in
mils, at normal generator speed.
The impulses are fed to a voltage
amplifier, a phase inverter, and a
push-pull triode output stage. The
power amplifier output operates the
recorder through a bridge-type cop-
per oxide rectifier. By the use of
selective relays, the equipment
sounds an alarm if a bearing vi-
brates six mils or more. The relays
will trip the generator from the
bus and open its field circuit if the
bearing vibration reaches 12 mils
or more. (Circuit shown at bottom,
page 67.)

Turbine vibration

A slightly different type of vibra-
tion amplifier and recorder system
is used to measure the amplitude
of transverse shaft vibration at
known points near bearings of tur-
bines. The pickup involves a shoe
riding on the shaft. The shoe
drives a moving coil in the field
of a heavy magnet vibrationally in-
sulated by springs. The output vol-
tage of the coil is proportional to
the product of the amplitude and
the frequency of vibration. This
voltage is sent to an integrator and
amplifier, which drives a recorder
calibrated in mils. A synchronous
motor timer operates mercury
switches by cams driven through a
train of gears to enable automatic
switching among several pickups.

The integrator makes the ampli-
tude record independent of fre-
quency (revolutions per minute of
shaft) and proportional to actual
amplitude of vibration at normal
speeds. The amplifier itself uses
inverse feedback for maximum sta-
bility against supply-voltage vari-
ation, and certain other circuit-
constant changes.

A third instrument rather typical
of this class is the turbine-shaft
unbalance recording equipment.
Steam-turbine shafts may become
unbalanced through uneven cooling
of the blades around the periphery.
It is important to detect such ec-
centricities before vibration aggra-
vates the condition, allowing ex-
cessive leakage past packing-glands,
or perhaps causing serious damage
to the equipment.

A detector coil mounted opposite

WWW.americanradiohistorv.com

the front end of the turbine shaft
is supplied with 450-cycle alter-
nating current from a vacuum tube
oscillator and amplifier. As the
shaft rotates, any unbalance varies
the air gap between the shaft
and the iron core detector coil,
changing the current through it in
linear fashion. Referring to the
diagram, the equipment uses a 6F7
oscillator and one 6J5 and one 2A3
as amplifiers. The voltage output of
the detector coil is held constant by
feedback through the biased 6H6
which gives a control voltage for
the oscillator. The rectified output
of the 25Z5 is proportional to the
modulated 450-cycle detector coil
carrier. A filter removes the car-
rier and passes the modulation.

This, amplified by a 6SK7 and
a 6F6, is then rectified by another
25Z5 to drive the recorder. Inverse
feedback and electronic voltage
control assist in holding perform-
ance constant.

In idling a heavy turbine, during
stand-by periods, a “turning gear”
and electric motor drive rotate the
shaft at a few rpm. Such a modula-
tion frequency would be too low for

Running speed voltage and current rela-
tions for shaft unbalance detector at
right
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of ELECTRONIC DEVICES

the amplifier as described. In order
to secure a reading of shaft eccen-
tricity at these low speeds, an auto-
matic switch transposes the positions
of the switch S; in the diagram.
Part of the detector coil output
is thus applied through one sec-
tion of the 6H6. After amplification,
this signal gives a recorder deflec-
tion corresponding to and changing
with the air-gap. Total width of
the band inked on the recorder
chart is read as eccentricity.

Standard frequency by radio

Because of the widespread use of
synchronous electric clocks and for
other reasons, the frequency of
60-cycles per second must be held
to within narrow limits. Moreover,
the cumulative error, if any, over
a period of time, must be corrected
periodically.

A number of methods may be
used to accomplish accurate fre-
quency control. The first requisite
is a 60-cycle standard frequency,
checked against an accurate time
report.

In New York City, the Bell Tele-
phone Laboratories have made
available a 60-cycle service over
telephone wires, accurate to one
part in a million. This voltage is
derived from a carefully controlled
crystal oscillator, checked regularly
against Arlington time-signals. A
cycle adding and subtracting device
checks differences between the
standard frequency and the signals.

At the power-generating stations,
this 60-cycle voltage is amplified
and connected to one side of a
synchroscope. A voltage from the
power system is impressed on the
other side. The synchroscope, a
device to compare two similar ac
frequencies, indicates by rotation in
either direction whether the system
frequency is high or low compared
with the standard frequency. In
one method of control, an operator
watches the synchroscope and
causes adjustments to be made in
the amount of steam admitted to
the turbine driving the ac genera-
tor. In another method a revolution
counter on the synchroscope is
checked periodically, and the tur-
bines slowed or speeded to correct
for accumulated cycles of error in
system frequency. By still another
method, the steam adjustment is
made automatic.

Reception of the frequency stan-
dard by radio has been the subject

plified and applied through a step-
up transformer to a neon tube bent
into a circle. A disk with a single
radial slot or opening covers the
tube, and is driven by a synchron-
ous motor energized by the power
system frequency. On viewing the
rotating disk, a series of stationary
light spots appear, evenly spaced
in a circle providing the standard
frequency (in cycles per second), is
exactly divisible by the motor’s
synchronous speed in revolutions
per second. The number of spots
depends on the relation between
the motor’s speed and the fre-
quency of the power system. If
the light spots appear stationary,
the standard frequency and the

system frequency are in perfect
agreement, while rotation indicates
that the system frequency is high
or low, depending upon the direc-
tion of rotation.

Louad control

It has been said that the power
companies operate on a band.one-
tenth of one cycle wide. In any
event, the need for accurate con-
trol of generator loading is ap-
parent when one considers that
many generators may be contribu-
ting to the power supply of any
given motor, heater, or electric
lamp. Many generating plants of
the same system, or frequently of
two or more separate systems, may

Shaft unbalance detector circuit records amplitade ot
modulation of 450-cycle carrier with reluctance pickup

PROT
LIGHT

SwiTCH

of considerable experimental work.
In the method illustrated, WWV’s o
standard frequency signal is am-
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Curves showing netion of phase displacement cireuit under different conditions

Equipment used for comparison of system frequency with radio-received standard
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be tied together in a network of
local and long distance trans-
mission lines. When the outputs of
two or more ac generators are con-
nected in parallel, it is apparent
that one of them may “take it easy”
as regards supplying current.

Because of interconnections be-
tween systems, the exact instan-
taneous angular position of a rota-
ting generator in one city, in rela-
tion to that of another generator
many miles away, may assume con-
siderable importance. Furthermore,
even within the confines of one
system, it is economically desirable
to distribute the load evenly among
several generating plants, to avoid
overloading individual generators
or loss of energy by overheating of
tie-lines and feeders.

In order to minimize load swings
the System Operator now estimates
the load in advance, but assigns load
to each station in larger blocks and
at less frequent intervals. The Sta-
tion Operator increases load only
with low or dropping frequency and
decreases load only with high or ris-
ing frequency. Thus, errors in load
anticipation which could cause load
swings are automatically eliminated.

Land-wire telemetering

Many methods of metering cur-
rent and voltage at a distant point
have been developed. One popular
type makes use of supervisory or
other iand-wires, and a rectifier
transmitting dc to a distant milli-
ammeter calibrated in terms of the
voltage or current unit which it is
desired to measure.

Several transformers are re-
quired. The main potential trans-
former is connected across two legs
of a three-phase line to step the
voltage dewn to a safe value. A
small transformer with center-
tapped secondary feeds this voltage
to a full-wave rectifier whose output
is impressed on the supervisory
wires.

A current transformer, in series
with one leg of the three-phase
system, supplies voltage to the rec-
tifier when line-current is to be
measured. Automatic switching ar-
rangements enable continuous indi-
cations to be made in rotation from
several circuits.

High peotential testing

Many types of modified high-
voltage dc¢ power supplies are in
extensive use to test insulation
breakdown, insulation resistance, or
leakage. Such a unit provides ad-
justable voltage up to 10,000 and a
current capacity to 10 milliamperes
and has been found useful in test-
ing motors, dielectrics, transform-
ers, circuit breakers, buses of dis-
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tribution substations, tools, bush-
ings, ete.

The accurate location of faults,
or unwanted low resistance paths,
on power cable systems is accom-
plished by the use of high voltage
to break down the faults and
rather heavy current to reduce or
carbonize the low resistance fault
for easy detection.

Complete equipment for the pur-
pose consists of the following prin-
cipal parts:

1. Main rectifier unit

2. Control panel

3. Motor-driven interrupter
4. Current-limiting reactor
5. Fault-locating device

The rectifier includes the main
plate transformer, filament and
grid transformers, tubes, tube sock-
ets, supports, line resistors, and
discharge switch. Provision is made
for the series-parallel connection of
the main transformer when a volt-
age change is required.

SECTOR

Induetively operated cable fanlt detector
is supplied energy by pulse modulated
de supply at right

The motor-driven interrupter
runs at a constant speed, operating
as strictly “on-and-off” control for
the tube grid circuit, and gives an
interrupted wave that can be easily
recognized and which has an aver-
age operating cycle of % second on
and 1% seconds off. These values
have been found to be well within
the usual tone range of a head set,
and they also give satisfactory vis-
ual indication on the galvanometer.

The interrupter is connected in
series with the grid supply of the
tube and is so arranged that posi-
tive and negative potentials are
supplied alternately to the grid.
This permits control of current
through the tube for whatever duty
cycle is required.

The fault-locating device consists
of a single instrument case in

(Continued on page 224)
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Balanced detector indicates phase difference between sanme fregquency voltages
A and B. For A and B in phase, E is zero. See vector diagram, opposite page
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Upper—O. L. Angevine, Secy., Rochester
Fall Meeting Committee

Lower—Dr. W. R. G. Baker, vice-presi-
dent, General Electric

® PFifteenth annual Rochester Fall
Meeting of the Radio Manufactur-
ers Association Engineering Depart-
ment and the Institute of Radio
Engineers, drew nearly 600 mem-
bers and guests Nov. 8 and 9, where
they listened to many technical
papers and some of a less technical
nature, though closely tied up par-
ticularly with military electronic
matters, saw a motion picture, re-
newed acquaintances and talked
shop during most of the two days
of the gathering. And, attesting to
the popularity of the function, long
before the dinner that wound up
the meeting, every seat in the ban-
quet all had been sold out.

At the first technical session, F.
S. Barton, vice-president of IRE
and Chief of Radio Division, British
Air Commission, Washington, pre-
sided; and the gathering immedi-
ately plunged into its deliberations.

The problems associated with the
development of demountable tubes
in the high power field were sum-
marized in the first paper by I. E.
Mouromtseff, Westinghouse Elec. &
Mfg. Co., and progress in the mat-
ter of replacing filaments and re-
exhausting the tubes was cited
covering some two. decades of de-
velopment. The main impetus given
this art was in the development of
an easler means of exhausting
tubes to the required degree, the oil

72

R, Russell, Jr.,
Westinghouse

K. C. D. Hickman,
Distillation Products
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condensation pumping system. The
substitution of oil for mercury in
the condensation pump system
eliminated the need for liquid-air
cooling and made the design and
maintenance of continuously con-
nected evacuating systems simple.

Demountable advantages

Numerous examples of demount-
able tubes were described, indicat-
ing that those with power ratings
of 100 to 250 kilowatts at present
seem to be in the range best suited
for economical production. The ad-
vantage of a lower overall tube re-
placement cost, which of course
appeals to the user, must be bal-
anced by the provision of spare
units which can be quickly put in
service. Otherwise an operating
delay is inevitable when making a
filament replacement, because the
whole unit is out of service for an
interval of time needed for cooling
the tube off, taking it apart, re-
placing filaments, reassembly, evac-
uating and seasoning, and any re-
adjustment of circults, all of which
may take from a number of min-
utes to several hours.
whole story comes down to a prob-
lem of evaluating inconvenience
against economy.

At the present time, demountable
tube units ranging from 350 to 450
kw output, with a probable upper
economical limit of 500 to 600 kw,
will doubtless find an appeal in the
industrial hf heating field. How-
ever, an intermediate type, which
comes to the customer sealed off
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and ready for use, but having uvhe
provision that it may be returned
to be opened up and reassembled by
the manufacturer, who has incor-
porated design features that permit
this to be done, may become the
best solution to the tube replace-
ment problem in continuous service
industrial installations.

Low veoltage tubes

The second paper was on the
operation of electron tubes on 28-
volt circuits, and was given by
Walter R. Jones, Sylvania Electric
Products Inc. This paper featured
the 28-D-7 double pentode of the
power type (described in “Elec-
tronic Industries” for July, 1943).
At certain times the output of a 28-
volt storage battery might drop to
as low as 22 volts, under which con-
dition it is necessary to insure that
no equipment operating therefrom
-fails to function. A receiver suc-
cessfully operating at this low
voltage (on both plate and heater)
uses the following tube lineup—
Sylvania type 14-J-7 as converter,
14-H-7 in the if stages, or a 14-R-7
is used when a diode-pentode is
needed.

The output 28-D-7 power tube
can be driven by a 14-N-7 or an-
other 28-D-7, all of which give a
satisfactory gain with a 28-volt
plate supply and still deliver fair
output on as low as 22 volts. Twen-
ty-eight volt operation is proving
useful in aircraft applications, be-
cause a marked reduction in the
motor generator equipment can be
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realized, in portable receivers, and
amplifiers that are storage-battery
powered farm receivers on 32-vol}
lighting circuits, railway train ser-
vice and similar uses.

A Kodachrome film, “Crystals Go
to War,” was shown, depicting pro-
duction procedures in erystal man-
ufacturing in all its stages, pro-
duced by the Reeves Sound Labora-
tories of New York City. This film
was prepared with the authoriza-
tion and supervision of the Signal
Corps.

IF transformers for FM

The development of if transform-
ers for FM receivers was discussed
in a paper by William H. Parker,
Jr., of Stromberg-Carlson The
trend during the past few years has
been to higher intermediate fre-
quencies from 3.3 mec to 4.3 mc and
in some cases as high as 8 and 16

mc. The best frequency is a com-
promise between gain, freedom
from regeneration and required

band-pass ¢haracteristics. Since it

Types of evacuated capacitors
described by Geo. H, Fleyd
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is necessary to provide upwards of
one volt signal strength to the lim-
iter, it is required in most designs
to provide more amplification in
FM receivers than in AM models.
For a 5-microvolt sensitivity, the
necessary minimum gain of 200,000
can be readily obtained with two if
stages if they have a gain of about
40 each. With the use of the more
recent types of high G. tubes, such
as the 6SG7, excellent stability was
reported, even when higher inter-
mediate frequencies, such as 8 to 16
mc are used. The latter frequency
may prove of value if the FM band
is ever altered to provide more
channels at points higher in the
range.

Vacuum capacitors

George H. Floyd of the General
Electric Co. described the several
commercial types of evacuated
fixed capacitors, which are capable
of maintaining definite capaci-
tances and voltage breakdown val-
ues under all conditions of humid-
ity, temperature, vibration, and
barometric pressures encountered
in commercial and military opera-
tions in radio transmitting equip-
ment.

These capacitors, developed for
the extremely high voltages en-
countered in transmitter design,
are self-healing in most appli-
cations where a sustained arc can-
not be set up after a break-over.
Made from a number of concentric
cylinders properly proportioned,
they are capable of handling thou-
sands of kv with negligible losses
up to 50 megacycles or over. They
are equally efficient at high alti-
tudes where corona occurs in ordi-
nary types.

At an evening session certain
historical details referring to prog-
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ress in Army communications were
related by Major J. I. Heinz, U. S.
Army Signal Corps.

The technical session on the sec-
ond day was started by a report by
Dr. W. R. G. Baker, Chairman of
the Radio Technical Planning
Board, which has been organized to
make extensive surveys and recom-
mendations as to frequency utiliza-
tion, allocations, and system stand-
ards in all phases of radio activi-
ties. The sponsors are a group of
non-profit associations interested
in cooperating in this movement as
outlined in other reports in “Elec-
tronic Industries” (Nov. 1943, Page
82, and Page 232 of this issue). He
reported on the scope and aims of
the Board as presently laid out,
and gave a list of the technical
panels being organized and their
individual chairman.

Ceramic capacitors

R. B. Gray of the Erie Resistor
Corp. reported on the many inter-
esting characteristics possessed by
certain ceramic materials having
dielectric constants of 1000 or more.
The possibility of using materials
having dielectric constant values in
excess of 70,000 may open up new
fields of applications, but it was
pointed out that other unusual
characteristics also present, curtail
the advantages in many uses. The
large temperature vs. dielectric con-
stant factor which is found, has
been utilized to advantage when it
is a large negative value and is sub-
stantially constant over a fair
range of temperatures.

The latter characteristic, how-
ever, is difficult to attain with
many compounds, especially those
having high dielectric constants.
In fact, with some materials, at the
higher end of the temperature
range found in regular operation,
the capacitance of a condenser may
jump several hundred per cent. In

(Continued on page 166)

(Pictures on two following pages.)
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SIGNAL CORPS’ LONG

by ROLAND C. DAVIES

Electronic Industries, Washington Bureau

Completion of six Arctic area stations within 28

days provides uninterrupkd 24.-hour communication

Typical of the mewly finished stations in the Signal Corps’ long wave
network, this one, housed in Nissen huts, isx located somewhere in Iceland

Far flung ontpost of eommuqlenﬁons, this high frequency station of the U. S.
Army is in the Aretic reglon. Nine doublets are suspended from four 60-ft. poles

16
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® Demonstrating the remarkable
efficiency of the Army, a half-
dozen long wave radio communica-
tions stations recently have been
constructed within the extremely
short span of 28 days by the Signal
Corps in the North Atlantic and
Arctic Circle areas to establish 24-
hour radio service both for the
Army Air Transport Command and
for administrative and command
communications.

The new long wave network will
link the United States with New-
foundland, Labrador, Greenland,
Iceland and Great Britain and will
insure radiotelegraph and radio-
teletype communications completely
uninterrupted by the effects of the
magnetic storms so prevalent in
that region. The interferences oc-
cur especially during the winter
and are now intensified by the
present upgrade of the new sun-
spot cycle. The United States ter-
minus of the network is located in
Northern Maine.

The new long wave network was
deemed imperative both in render-
ing completely stable radiotele-
graph communications for the
Army Air Forces and in establish-
ing uninterrupted radiotelegraph
links between the American Army’s
command and Great Britain and
the posts in the Arctic Circle. And,
when peace comes, this communi-
cations pioneering by the Signal
Corps will certainly ‘be most valu-
able for aircraft traversing the
Great Circle route and for commu-
nications links between the United
States and these Arctic places and
Northern Europe.

Men and materials airborne

The construction within 28 days
was a most dramatic episode with
technical experts on all phases of
radio station construction being
gathered from virtually the four
corners of the globe and flown to
the northern points. The equip-
ment likewise was transported
largely by plane. All red-tape was
cut and every operation was expe-
dited at a breathlessly speedy pace.

As a contrast with such a project
in peacetime it is believed that just
to engineer the establishment of
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WAVE RADIO SYSTEM

these six stations in ‘their remote
locations and the pioneering type
of the installations, particularly in
Greenland, Iceland and Labrador,
would have taken about a year.
The Signal Corps, however, had a
job to do in a rush before winter
set in. Therefore, every means
possible was taken to complete the
construction with airplanes wing-
ing their way over the Arctic and
North Atlantic waters to carry ap-
paratus and personnel whenever
needed and the Signal Corps re-
ceived the utmost cooperation of
the U. S. Army Air Forces and the
Royal Air Force.

The necessity for the new long
wave network was determined by
the Army last September 1. It was
approved most expeditiously by
Major General H. C. Ingles, Chief
Signal Officer, and the wheels were
set in motion at once by Brigadier
General Frank E. Stoner, Chief of
the Army Communications Service
of the Signal Corps, and Brigadier
General H. M. McClelland, Army
Air Forces Communications officer,
under whose direction the project
was accomplished. Lt. Col. H. H.
Wagner of the Signal Corps was in
charge of the actual construction
of the stations in the North Atlan-
tic area.

Manufacturers who cooperated

For the next two weeks the en-
gineering planning was mapped out
round-the-clock with literally hun-
dreds of blueprints and specifica-
tions being drawn up. Then sev-
eral score of technical and instal-
lation specialists, both Army and
civillan, were gathered from the
Tour corners of the earth, coming
from Africa, South America, Alaska
and both coasts of the United
States, to supplement the Signal
Corps and Army Air Forces com-
munications technicians already in
the North Atlantic region. The
men of the technical engineering
personnel assembled for the proj-
ect were all specialists in building
Signal Corps radio stations. They
were brought into the six points by
plane and the departures of many
of them were so hasty that they
left laundry and personal belong-
ings scattered at their previous
bases.

The equipment and components
for the stations were assembled
from a number of manufacturers.
To secure some special apparatus
for this network, the Signal Corps
had its laboratories at the Signal

ELECTRONIC INDUSTRIES @ December, 1943

Ancheoring antennas in rock was only one of the many problems involved in eon-
struction of the Signal Corps’ six mew long wave transmitters in the Arctie

Depot at Philadelphia design and
build certain types of equipment.
The transmitting equipment was
purchased from General Electric,
Press Wireless and Wilcox Electric
Co. The receiving apparatus was
manufactured by Federal Tele-
phone & Radio Corp. and the Ham-
marlund Mfg. Co. The radic tele-
type equipment was built by West-

ern Electric and the Teletype Corp.,
while Western Electric also supplied
special radio terminal apparatus.

Most of the equipment was flown
in lots to the new stations, but
some of the heavier apparatus had
to go by sea routes. To be sure
that there was no slip-up in de-
liveries or damage to the airborne

(Continued on page 228)

The Army’s new long wave receiving stations in'Arctic Circle areas look like this.
Transmitters are located elsewhrre and remote controlled through keying lines
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ARMY RADIO Objectives

Why the Signal Corps was reorganized. Steps being taken to in-

sure smooth flow of communications materiel to overseas theaters

® To handle the many and varied
problems of the Signal Corps, in-
cluding the responsibility of fur-
nishing the American Army and
the Allied forces under lend-lease
with the most modern communica-
tions equipment now known, the
operation of the Army’s fixed com-
munication network, the training
of specialized Signal troops and
units and the Army photographic
work, Major General H. C. Ingles,
when he became Chief Signal Of-
ficer last July 1, after careful
consideration, instituted several
changes in the Office of the Chief
Signal Officer. These were designed
to provide for greater flexibility in
its operations and to group like
functions under centralized con-
trol.

The reorganization comprised the
formation of five Services and four
Divisions. The new Services were:
Engineering and Technical Service;
Procurement and Distribution Ser-
vice; Personnel and Training Ser-
vice; and the former Signal Op-
erating Service was re-designated
as the Army Communications Ser-
vice. The Army Pictorial Service
which was formerly under the staff
supervision of the Headquarters,
Army Service Forces, was returned
to the jurisdiction of the Chief
Signal Officer. The Divisions were:
the Plans and Operations Division,
a consolidation of the former Of-
fice of Planning Director and the
Communication Coordination Divi-
sion, the Legal Division, and the
Fiscal Division which were re-
designated as Staff Divisions. An
Office Service Division completed
the reorganization. Each Service is
made up of a number of branches
in order to decentralize the func-
tions.

Field agencies

The Field agencies, procurement
districts and depots, under the
staff supervision of the Procure-
ment and Distribution Service,
were decentralized to give them
full responsibility for purchase and
production. The field agencies in-
cluded in the new set-up are: Day-
ton Signal Corps Procurement Dis-
trict and Depot where ground has
just been broken for a new Depot
to house airborne radio equipment;
Monmouth Signal Corps Procure-
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ment District and Depot; Philadel-
phia. Procurement District; and
Boston Signal Depots, and the New
Cumberland and Atlanta Signal
Sections. of the Army Services
Forces Depots (constituting the
Eastern depot group); Chicago and
San Francisco Signal Corps Pro-
curement Offices, the Chicago, Los
Angeles, Sacramento, and Seattle
Signal Depots and the Utah and
San Antonio Signal Sections of the
ASF Depots (constituting the West-
ern procurement and depot group);
Lexington Signal Depot, and Hola-
bird Signal Depot. In addition,
other field agencies are the Signal
Corps Inspection Agency, which in-
cludes inspection zone offices lo-
cated in Newark, Philadelphia,
Dayton, Chicago, and San Fran-
cisco; the Storage & Issue Agency,
Philadelphia; the Price Adjustment
field offices (Philadelphia and Chi-
cago); and the Stock Numbering
Agency and Supply Survey Agency,
both in Philadelphia.

As changing conditions on the
battle front dictate, other adjust-
ments will be made in the adminis-
trative organization so that the
duties and functions of the Office
of the Chief Signal Officer will con-
tinue to be handled efficiently and
expeditiously.

70,000 prime contracts

By obtaining the delivery of the
largest amount of signal communi-
cation equipment in the history of
the nation, the Signal Corps
procurement organization success-
fully accomplished its objectives
during the 1943 fiscal year. More
than 70,000 prime contracts were
placed, involving an expenditure of
approximately $3,500,000,000. The
greatest expansion in procurement
took place in the field of aircraft
radio and the procurement of all
types of communications, meteoro-
logical and photographic equip-
ment doubled. Many difficult prob-
lems were encountered in the
procurement and production of
Signal Corps equipment which cov-
ered more than 70,000 separate
items.

For the fiscal year 1944 the Sig-
nal Corps is planning to procure
more than $5,000,000,000 worth of
signal equipment. (Since the be-
ginning of the 1944 fiscal year each
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month has recorded a steady in-
crease over the comparable period
a year ago. In September the gain
over August was estimated at 13 or
14 per cent and a similar increase
is felt to be under way in October.)

The goals set for the production
of Signal Corps equipment are
necessarily high because of the
vastly increased demands for vital
communication supplies needed by
our fighting forces now operating
in every quarter of the globe. To
accomplish these objectives, con-
ferences are held in the office of
the Chief Signal Officer with vari-
ous manufacturers and communi-
cations industry executives. These
conferences aid in speeding up pro-
duction; help to link more clearly
the interests of industry with that
of the government in procuring
equipment; and insure production
on time and in the right quantities.

Commaunication needs

The advances made in radio and
electronics necessitated the placing
of contracts for many complicated
items never before constructed,
which involved the application of
the greatest skill and talent in
overcoming production problems.
Unlimited quantities of special
plant machinery and machine tools
had to be provided. The shortage
of critical materials required the
development and vuse of great
quantities of substitute materials.
The inadequacy of industrial facili-
ties made it necessary to sponsor
many plant expansions. The man-
power shortage presented the dif-
ficulty of securing sufficient engi-
neering and other technical talent.
Throughout the year the Signal
Corps effected close liaison between
different groups of industry so that
technical and production experi-
ence would be available and util-
ized by others, especially the
smaller concerns.

As American troops proceeded
overseas in increasing numbers and
engaged the enemy on many dif-
ferent fronts, it became necessary
to calculate with extreme care the
communications requirements of
each theater of operations. For
example, the Signal Corps prepared
complete communications plans for
the North African and Sicilian

(Continued on Page 208)
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® The term “electronic heating”
covers the application of high-
frequency vacuum tube oscillators
to two broad fields—the induction
heating of metals, and the dielec-
tric heating of non-metallic ma-
terials such as plywood, plastics,
and foods. Although the equip-
ments for both applications are
somewhat similar, the methods' of
heat generation and its effects on
the material are widely different.

In induction heating, the part is
placed in, or adjacent to, a water-
cooled inductor coil which carries
a high-frequency alternating cur-
rent. The magnetic field thus pro-
duced induces a current in the sur-
face of the part by a process similar
to that which occurs in a trans-
former, and causes it to heat by re-
sistance losses. This heat is gen-
erated entirely in a surface layer,
the depth of which is determined
by the frequency used.

Dielectric heating on the other
hand is essentially a  voltage
phenomenon. The charge is placed
between two plates which form a
Operator placing small gear in fixiure preparatery to inductive capacitor, and a high—frequency
heating for surface hardening with G-E 15 kw electronic heater voltage is applied. Thus, when ma-
terials are used which are relatively
very poor dielectrics, considerable
power in the form of heat can
be generated within them. This
phenomenon involves both a cer-
tain amount of conduction losses
and heat generated by molecular
friction caused by the alternating
electric field existing throughout
the material, so the heat is dis-
tributed uniformly through the
mass.

General view showing infermnl arrangement of the 15 kw heating
equipment with the operntor insersing one of the rectifier tubes

Induction heating theory

When an alternating current
flows in any conductor, an alternat-
ing magnetic field is set up in the
surrounding area. Likewise, when
any conducting material is placed
in an alternating magnetic field, a
current flow is set up in that ma-
terial. This current, called an eddy
current, is such that the counter
magnetic field generated by it will
tend to cancel the existing field.

Since the external magnetic flux
must penetrate the surface before
reaching the interior of this con-
ducting material, the greater part
of the current flow will be near the
surface. As the frequency is in-
creased, the current flowing on the
surface becomes more effective in
generating the total counter mag-
netic field required, and less cur-
rent will flow in the layers below
the surface. This “skin effect” re-
sults in concentration of current
flow on the surface or skin of the
body.

In induction heating, the induc-
tor coil (or heater coil) can be
thought of as the primary -of a

80 ELECTRONIC INDUSTRIES @ December, 1943
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Electronic Heating Principles

transformer with the material load
or charge as a single-turn sec-
ondary. Thus the load appears as a
resistance in the inductor coil.
However, although this is true in
all cases, in complicated applica-
tions it is often easier to think of
the coil as setting up a magnetic
field of a certain shape, which in
turn causes currents to flow in the
desired areas in the charge.

Note that these currents must
flow in closed loops in the same
plane as the coil currents. Thus if
a coil is placed around a bar, the
current will flow in a closed loop
around the surface of the bar in
the same plane as in the coil. But,
if the same bar is placed close to
the outside of the coil, the current
will still flow in the bar as before,
although with a considerably
smaller magnitude since the mag--
netic flux density outside a coil is
less than within it.

The sketches indicate the current
flow in both the part and the coil
to show the above concept in actual
heating problems. In magnetic
materials hysteresis loss will create
some heat, but it is generally so
small in comparison to the eddy
current losses that it can be disre-
garded.

The rigorous equations for eddy
current losses are quite complex
and of little general use. However,
some approximate formulas will

Typleal group of parts now being inductively brazed
with G-E 5 kw electronic henter shown below
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by J. P. JORDAN

Electronic Heating Section; General Electric Co.

Industiial Heating and Welding Engineering Division

Fundamentals that govern theory and practical applica-
tion of tube heating equipment to various industrial uses

These sketches show current flow and illastrate the principle

that coil and part become in effect the windings of a transformer

serve to show the relationship of
the various parameters, although,
since many of the factors are
difficult to measure with any degree
of accuracy, they cannot be applied
to practical problems in most cases.
Equation I gives the amount of
power dissipated as heat in the sur-
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face of a part in terms of the mag-
netic flux density, the frequency,
and the electrical characteristics of
the metal being heated. Since the
magnetic flux density (H.) is pro-
portional to the ampere turns in
the coil, the factor H.2 could be re-
(Continued on page 176)

Some of the parts that hnve been selectively hardened with
electronic heater.

Etched areas show hardcned surfaces
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RADIO SYSTEM Standards

by RALPH R. BATCHER

Consulting Editor

Continued progress in new fields involves consideration of many
complex problems in frequency allocations undertaken by RTPB

® The task facing the Radio Tech-
nical Planning Board in its de-
termination of the state of techni-
cal advances, so that there may be
an equitable division of the avail-
able frequency channels, involves
problems of greater magnitude than
those tackled by any previous radio
conference. To all radio groups the
satisfactory assignment of fre-
quencies is necessary for continued
progress in many new fields of ac-
tivity which deal with further con-
tributions to the science of peace-
ful living. In many cases it means
thelr very existence.

There are at least seven groups
to be considered. Listed alphabet-
ically, these are: (1) Amateurs, (2)
Broadcasting AM and FM, (3) Com-
mercial communications between
fixed and mobile points, (4) Indus-
trial control and communications,
navigational (and avigational) aids,
(5) Local point-to-point relay ser-
vices, (6) Military services, (7) Tele-
vision and Facsimile.

The problems are threefold:
First—no one knows how many fre-
quency bands there are to distrib-
ute. Orie end of the total range is
known—but where is the other?
The answer to this and also to how
narrow each band can be, depends
upon many unannounced technical
advances that have been made here
and there and in different ways, as
contributions to the war effort.
Many of these have important al-
though unappraised bearing on the
most effective utilization of these
frequencies to postwar applications.

Service requirements

The second problem relates to the
service requirements in every ap-
plication. Do the present assign-
ments serve the public? (For in the
final analysis all services must be
related to some public use, in the
American way of life). If an ex-
tension is needed to the frequency
assignment for a particular service,
or its removal to another part of
the spectrum, the interference en-
countered, service range, multiple-
path reflections, cost of equipment
changes (both transmission and re-
ception) are but a few of the ques-
tions which must be answered. The
third part of the study con-
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StVEN ESSENTIAL GROUFS

1—Amateurs

2—Broadcasting
AM and FM

3—Commercial
Communications between fixed
and mobile points

4—Industrial
Control and communications.
Mavigational and avigational
cids.

5—Local Relay

Point to point services
6—Military Services

7—Television and Facsimile

cerns the appraisal of new services
and the extension of existing ser-
vices into new fields. As a single ex-
ample of the problem, the former
radio control and communication
service in commercial aviation is
well able to handle much of the
needs of the commercial airlines,
with possibly some revision in the
technic and procedure. But what
about services for privately owned
planes, ownership of which has
been cited so frequently as the final

i —

\\“

objective of present-day savings?
This is but one of dozens of ser-
vices asking for frequency assign-
ments.

At present there are as many an-
swers to these problems, as there
are those who have been asked the
questions—since spur-of-the-mo-
ment replies are the rule. Public
buying psychology will also loom
as an important factor, and this
will depend largely on the amount
of spending money that is avail-
able to a buying public.

Which 2—or both

There are many who will discuss
the merits of frequency-modulated
broadcast service, and others who
have decided views on television.
But in the end, will the public want
one “and/or” the other? In other
words, to what extent will FM
sound round out the possibly lim-
ited hours of service from a tele-
vision station, using its present FM
(or a modified system) sound chan-
nel. Or will full 24-hour FM service
in other channels and using other
receivers be required? These ideas
are among those now going around
radio circles, and are not neces-
sarily the views of “Electronic In-
dustries.” Similar questions are to
be found in almost every activity
using radio channels.

(Continued on Page 218)

This three-element broadside nntenna arrany, with a series of top-londed, half-wave
sections at nbout 300 me, shows actual lengths involved although common pins

do not kave highest cfliciemey!
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NOISE ATTENUATING LIP

Soldier equipped with lp mike nnd hearing-nid type earphones

Record of typicnl test. Sound pressure of noisc nnd signal equal at microphone
(nbout 114 db). Nolse source six iinches or more distant, Noise out of mike nt least
25 ah down ar all xpeech frequencies. Current fhrough microphone and 100-ohm

load is 52 millinmperes

40

OUTPUT DB

84

7 8 91000 CYCLES

—

0db=.001v.

% HARMONIC DISTORTION

ocross 100

]
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® Inside airplane cabins, tanks
and in many other locations, back-
ground noise may average consid-
erably higher than normal speech
measured at the lips. The problem
of perfecting a microphone which
would respond to speech while at-
tenuating background noise has
been attacked in various ways. The
principal method of attack has
been to take advantage of a highly
directional characteristic. Few mi-
crophones operating on this princi-
ple have been adequate under the
severe conditions encountered by
the Armed Forces. The well-known
throat microphone incorporates
careful acoustic shielding against
ambient noise and gives a satisfac-
tory signal-to-noise ratio in the
output, but because of the almost
complete absence of speech sibi-
lants in the output, provides poor
intelligibility.

Noise cancellation

The new type T-45 lip micro-
phone materially increases the sig-
nal-to-noise ratio by a new appli-
cation of an old acoustic prineciple.
Background noise cancellation is
achieved by introducing ambient
noise into two -apertures on oppo-
site sides of the diaphragm in
nearly equal phase relation. Sound
pressure striking both sides of the
diaphragm at approximately. the
same time cancels out and thus re-
sults in almost no motion of the
diaphragm. In use, speech is ap-
plied at close range directly into
only one aperture.

The lip microphone was con-
ceived by F. Cheyney Beekley, of
the American Radio Relay League.
Experimentation and development
finally resulting in the approved
type T-45 was the work of Louis
Burroughs, ‘Chief Engineer, and
A. R. Kahn, Electro-Voice Mfg. Co.,
South Bend, Ind. in collaboration
with H. C. Hornickel, Engineer, Ft.
Monmouth Signal Lab. The mike
is now standard equipment for the
Signal Corps ground forces, and is
intended to replace the throat mi-
crophone. A hand-held model of
the differential microphone has
been used successfully in combat
by the Canadian ground forces for
over a year.

Referring to the cross-sectional
diagram, the thickness of the mi-
crophone is small compared to the
average wavelength of the ambient
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MICROPHONE

Differential microphone gives highest signal-to-noise

ratio by acoustic cancellation of background sound waves

noise it is desired to suppress. The
noise cancellation is a function of
T (distance from one side of dia-
phragm around mike to other side)
for sound wavelengths which are
considerably greater than this dis-
tance. The average noise encoun-
tered inside military equipment
may be well above 115 db with a
large portion in the 70 cycle vicin-
ity together with all other frequen-
cies up to about 3,000 cycles. Loud
speech measured % in. from the
lips approximates 114 db above the
threshold of hearing.

Eliminates background

A standard microphone held close
to the lips may give noise attenua-
tion down 5 db measured at the
ear phones. The lip microphone
averages 20 db noise attenuation,
which means almost complete elim-
ination of background noise. At
this level of sound pressure the
microphone produces less than 10
per cent of total harmonic distor-
tion at 1,000 cycles.

The frequency response, relative-
ly flat from 200 to 4,000 cycles, is
adequate for all speech transmis-
sion purposes. The microphone
complete with harness, cord, and
plug weighs about 1% oz., is 1% in.
square and 3% in. thick. The mold-
ed Bakelite case reduces the use of
strategic materials and facilitates
mass production.

The lip mike was originally de-
signed to be worn like a pair of
goggles, but wide variation in the
position of ears dictated the adop-
tion of the present method using a
mounting plate which rests on the
upper lip with bands to the ears.
This construction permits the mi-
crophone to be worn under gas
masks or dust respirators. Feather
edges on the supporting straps pre-
clude the possibility of disturbing
the seal of the gas mask against
the face.

Rugged construction

The T-45 meets all requirements
for rugged construction since it has
successfully withstood over 20,000
falls from a specified height. It is
designed for operation under con-
ditions of ambient temperature
range from minus 40 to 185 deg. F.
Use of a specially developed syn-
thetic rubber membrane four ten-
thousandths of an inch thick over
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the apertures protects the dia-
phragm and buttons from breath
and other moisture. The micro-
phone withstands total immersion
for ten minutes.

Uses for the microphone other
than in combat already include its
adaption to airplane engine test
cells, police dispatching and com-
munication, factory communica-

el
Carbon
Granules

Z&a& (- 2O .J

Apertures--

Simplified cross-section of lip mike, ap-
proximately actual size. One “batton,”for
mechanical loading only, is not tn circait

tions and public address and in
divers’ helmets where reverberztion
formerly was a major problem.

Misrophone test-chamber nt Fort Monmouth, N. J. One¢ turntable supplies simu-
lated tank-nolse through speaker in celotex-lined cabinet. Another produces speech
or frequency signal %-in, from mike. Both signnals mensure nbout 114 db at micro-

phoaie.
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Noise and signal output nre compared on Balluntine meter

85



Induection

Limited -range indus
by AM and FM car

P

¥ Fiz. 8. Dual-turntable unit with
microphone mixing facilitles used at
central station

<€ Fig. 7. RF line termination wunit
employed on rf transmission line to pre-
vent excessive radiation of wave energy

® Extensive technical developments
in the field of carrier-current tel-
ephony and limited-range induc-
tion radio systems during the war
period have demonstrated the
value of these forms of communi-
cations in point-to-point . and
restricted-range mobile services.
Non-military adaptations of these
methods present new communica-
tions technics with which to effect
the following functions: (1) to
achieve centralized managerial con-
trol and coordination of operations
in various sections of large indus-
trial areas such as factories, steel
mills, and shipyards, or in large
construction jobs where high noise
levels reduce the effectiveness of
conventional public address loud-
speakers, (2) to quickly reach key
personnel in various parts of large
industrial areas where loudspeakers
cannot or should not be employed,
(3) to enable centralized manage-
rial control of movement of motor
trucks and locomotives within a
plant area, (4) to permit util-
ization of existing electric power
or telephone circuits extending
throughout large industrial areas,
in providing communications chan-
nels suitable for use in duplex
transmission of voice signals and
graphic record material such as

<€ Fig. 6. RF attenuator and line
coupling unit which controls the amount
of rf power impressed on power lines
in definite predetermined stages

www americanradiohistorv com

drawings and printed forms, by as-
sociated facsimile or teleprinter
apparatus, (5) to disseminate mo-
rale-building musical programs and
announcements throughout plant
areas via existing electric power
circuits and conventional broadcast
receivers, installed at localized work
points, or special receivers with as-
sociated public address loudspeak-
ers when high level acoustic cover-
age of large work areas is required.
These services may be provided with
a minimum of equipment and with-
out the requirement of large quan-
tities of wire, by means of carrier-
current signals impressed on existing
power lines or other roadside con-
ductors extending between a central
control station and all active sectors.

Shortages in critical materials
such as wire, telephone and public-
address equipment, or the nature
of many mobile operations in which
it is necessary to reach operators
of motor vehicles and locomotives
or supervisory personnel equipped
with pocket-size receivers and ear-
phones of hearing-aid type, mov-
ing between various parts of ex-
tended industrial areas, have pre-
cluded the use of direct-wire com-
munications facilities for these serv-
ices, while normal space radio
transmitters cannot be employed
for various reasons, such as lack
of available frequencies.

Through application of newly de-
veloped induction radio equipment
and rf distribution technics, a prac-
tical solution is presented to many
wartime and postwar problems of
this nature. The new technics also
promise to open communications
fields and services which. before
the war were non-existent and may
therefore provide much-needed em-
ployment opportunities for many
englneers and technicians, as well
as others now engaged in military
work.

Prior to the war period, the prin-
cipal industrial uses of carrier-
current communicating systems
were (1) in providing point-to-
point services in connection with
telephone, telegraph, and electric
power circuits maintained by pub-
lic utility groups,® (2) in inter-
office communications where dis-
tances were relatively short, and
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RADIO

by W. S. HALSTEAD*

rial communications
ier, = radiotelephony

(3) in connection with rail circuits
for train communications.2 The
use of carrier-current technic at
frequencies in the broadcast band
had also been initlated in 1937 by
several colleges in providing a lo-
calized broadcasting service, lim-
ited to the campus, by means of
low-power transmitters which usu-
ally were coupled to electric power
lines3 After this country entered
the war, carrier-current systems of
this general type were employed in
defense communications work by
OCD, and in Army cantonment
areas by the Special Services Divi-
sion, for program-distribution pur-
poses.# The successful use of power
lines in this manner provided a
limited-range communications ser-
vice of considerable practical value
in that existing broadcast recelvers
could be employed in the vicinity
of the carrier-current transmitter
without injecting the frequency
allocation problems which would be
involved in connection with the
operation of normal space-radio
transmitters.

Distribution problems

The use of carrier-current sys-
tems operating at broadcast fre-
quencies in covering large areas,
while desirable for some. services
because of the utilization of exist-
ing broadcast receivers, was com-
plicated by three major factors:
(1) the requirement for low signal
level on power lines in order to
prevent radiation of wave energy
beyond the area served by the
power lines, (2) rapid attenuation
of signal energy by electric power
circuits, particularly in under-
ground cables and in line trans-
formers, and (3) the susceptibility
of low-level carrier systems to in-
terference by transients and other
electrical noise normally encoun-
tered on electric-power distribution
networks.

Concurrently with the prewar de-
velopment of carrier-current sig-
naling technics, members of the
Halstead engineering group, in con-
ducting an experimental program
in the traffic control and commu-
nications field, developed improved
methods for effecting restricted-
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Fig. 3. Portable zone transmitter and receiver. Induction cables, atten-
uators, and termination wunits are carried in compartment at right

range, directional communications
with vehicles proceeding in specific
traffic lanes, such as highways and
railway tracks, by means of the
laterally-extending induction field
generated by rf carrier signals im-
pressed on parallel-wire transmis-
sion lines or electric power lines
installed along highway or railway
traffic lanes.? This induction sig-
naling method was first utilized on
a public service basis in connection
with standard automobile broad-
cast receivers in the summer of
1940 in providing an experimental
highway radio service for motorists
on the George Washington Bridge,
New York City, during the last sea-
son of the World’s Fair,5.7.8 and has
since been applied by the Armed
Forces in various restricted-range
communications services of a na-
ture which cannot be described at
this time.

Carrler-current radio equipment
and rf distribution technics recent-
ly developed by the Halstead Corp.
have been successful in extending
by a conslderable amount the use-
ful range of earlier systems operat-
ing on broadcast frequencies. The
new systems, which incorporate au-
tomatic frequency conversion or re-
peater transmitters and receivers,

overcome the principal difficulties
involved in transmitting rf carrier
signals over existing power line cir-
cuits without objectionable space
radiation, and provide good signal
coverage over wide areas regardless
of the signal attenuating charac-
teristics of different sections of
wire networks employed in electric
power distribution. As broadcast
frequencies may be used in these
systems, conventional broadcast re-
ceivers may be utilized, thereby
simplifying current procurement
problems and expanding the war-
time usefulness of existing equip-
ment.

An application of a typical sys-
tem of this type in providing in-
duction-radio coverage of principal
buildings, streets, or rallway tracks
in a representative industrial area
of large size, is illustrated in the
block diagram of Fig. 1. Carrier
sighals from a central control room,
where microphone and transcrip-
tion units are installed, are im-
pressed on 23,000-volt feeders at a
primary distribution frequency in
the 50 kc-150 ke band by means of
a 10-15 watt transmitter and as-
sociated transmission line or in-
duction cable, 500-1000 ft. in length.
The line normally is installed

23000 YOLT LINE 50-150 KC CARRIER ON LINE

RECEIVING ANTENNA

R.F. INDUCTION CABLE

2300— 115 YOLYT LINE—550-690 KC INDUCED CARRIER
-

R.F. INDUCTION CABLE‘)

TERMINATION UNIT

550-690 KC
TUKNING ATTENUATOR
UNIT UNIT
7
BROADCAST 550-690 KC 50-450 KC 50-150 KC TRANSCRIPTION
RECEIVER TRANSMITTER RECEIVER TRANSMITTER URIT WITH PRE-
(EMPLOYED IN 5.7 WATTS 0 DB. OUTPUT R 10-15 WATTS AMPLIFIER AND
BUILDINGS) 0 DB. INPUT (500 OHM LINE) 0 DB. INPUT MIXER

Fig. 2.

Block diagram of central station and

zone redistribution or repeater equipment
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.....

LINE
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Fig. 1.

Block diagram of Hnlstead earrler-current system showing units employed

in distributing carrler signals over large areas by central station and converter

transmitters

in proximity to overhead feeders
in order to induce sufficient rf sig-
nal energy on the power line to
override normal line noise at the
most remote zone within the area
to be covered. Primary. distribu-
tion signals may also be impressed
on 23,000-volt feeders by capacitive
coupling, through a suitable con-
denser, with a 115-volt seécondary
circuit in the vicinity of the sub-
station, or by coupling direct to
the 23,000-volt feeders through
suitable link-coupled or tuned L/C
matching sections. The last meth-
od, although most efficient, posses-
ses a disadvantage in that special
high-voltage line coupling condens-
ers, now difficult to procure, are
required, while installation requires
the services of men skilled in han-
dling high tension eircuits. The
low frequency primary signals,
once impressed on the power line,
are distributed with relatively low
attenuation throughout the area
served by the power network.

At each zone, or each group of
buildings served by secondary feed-
ers of the power system, a small
converter or zone transmitter and
receiver unit is utilized in receiv-
ing the primary signal in the 50 kc-
150 kc band and in redistributing
the signal, over 2300-volt and 115-
volt circuits, throughout the zone
on a locally-unused frequency in
the standard broadcast band. Cou-
pling between the 23,000-volt feed-
ers and the zone receiver may be
effected by means of a simple
transmission line or antenna ex-
tended parallel to the 23,000-volt
line, as is illustrated schematically
in Figs. 1 and 2, or by means of
capacitive coupling between the re-
ceiver input circuit and a 115-volt
secondary line at a point in the
vicinity of the pole transformer.
Secondary signals on a frequency
in the broadcast band may be im-
pressed on the 2300-volt and 115-
volt circuits by means of an rf
transmission line, 500-1000 ft. in

length, installed in proximity to
2300-volt and/or 115-volt circuits
extending throughout the zone.

Control of zone units

Zone transmitter and receiver
units such as those in Figs. 3 and 4
may be installed in any section of
an area or in any building where
signals need reinforcement in order
to override local noise conditions,
or where it is desirable to provide
means for selectively transmitting
intelligence within a given zone.
In this manner, a small zone trans-
mitter and receiver may be em-
ployed in redistributing carrier sig-
nals from the central station, or it
may be controlled locally to provide
selective coverage of a particular
sector.

The amount of power impressed
on 23,000-volt, 2300-volt, or 115-
volt circuits by the central-station
or zone transmitters is controlled
in definite stages by means of an
rf attenuator and line coupling
unit of the type shown in Fig. 6.
In this manner, the carrier signal
level on secondary feeders in dif-
ferent zones may be adjusted in
accordance with the signal level
requirements for satisfactory re-
ception in various sections of each
zone. The same unit may, if de-
sired, be employed in providing a
convenient form of capacitive cou-
pling between the zone transmitter
and 115-volt secondary circuits in
buildings when it is desirable to
effect selective coverage of smaller
areas.

Line termination units, such
as illustrated in Fig. 7, are installed
at the end of parallel-wire trans-
mission lines to provide maximum
transfer of signal energy from
transmitter to power line without
excessive radiation of wave energy.
These units are employed also
when ground-laid cables are util-
ized in developing localized rf in-
duction fields exfending along lanes

Fig. 4. Top view, receiver (left), and enrrier-current trannsmitter (right)
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of traffic on which power lines do i
not exist, or in event it is not
desired to impress substantial
amounts of carrier energy on over-
head power circuits.

In installations of the system de-
scribed in this article, dual-turn-
table units of the type shown in
Fig. 8 have been supplied. These
units, manufactured by the Hal-
stead Corp. provide in compact
form complete public-address fa-
cilities for simultaneously handling
two transcription disks and two
microphones, including all ampli-
fiers and mixers.

Transmitters in adjoining zones
or in adjoining sections of the same
Zone are operated on different fre-
quencies spaced at least 20 ke
apart. As carrier signals at fre-
quencies in the broadcast band are
attenuated rapidly by power line
circuits, desired signals from a
nearby transmitter will completely
override unwanted signals from a
remote transmitter operating on
the same frequency, with no heter-

odyne effect being noticed. In this
manner, an extensive system, cov-
ering many square miles of terri-
tory, may be operated without
(Continued on page 200) Fig. 10. Circunit dingram. A carrier-operated relay controls the
operntion of associnted signal converter or repeater tranxmitter

Fig. 9. Cireult diagram of carrier-current transmitter
employed in signal redistribution and repeuater service
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50-KW Radio RIO NACIONAL

Single power supply and modulator switched to either of two rf

units in South America’s most powerful short wave transmitter

® New evidence of the important
part which international radio
broadcasting is playing in the glob-
al war is to be found in the record
of Radio Nacional of Rio de Janeiro,
now concluding its first year of
operation as a short wave transmit-
ter.

The 50-kilowatt transmitter and
other equipment, which make this
the most powerful short wave sta-
tion in South America today, were
manufactured and installed by the
Victor Division of the Radio Corpo-
ration of America. The equipment
was shipped out of the United
States at a time when coastwise
shipping along the Atlantic Sea-
board was menaced by Axis sub-
marines, and the project was com-
pleted under hazards which added
to the drama. The installation was
made by the International Depart-
ment of RCA Victor through its
subsidiary company, RCA Victor
Radio, S. A., of Rio de Janeiro, with
John F, Dawson, RCA engineer, as
installation supervisor.

The streamlined studios of Radio
Nacional are on the 21st and 22nd
floors of the building which houses
the newspaper “A Noite,” leading
Brazilian daily. The station’s eight
antennas, five of which are direc-
tional, are situated a few kilometers
outside of Rlo. Two of the direc-
tional antennas (16 and 25 meters)

50-Kkw shortwave transmitter recently put on the
anir by Radio Nncional of Rio de Janeiro, Brazil

are beamed to the United States,
two more are beamed to Europe,
and the fifth (25 meters) is beamed
to Asia. The three non-directional
antennas operate on the 16, 25, and
31 meter bands.

Short wave broadcasts are trans-
mitted by the station under three
identification calls—PRL-7, PRL-8,
and PRL-9—with the following fre-
quencies and wave-lengths: PRL-T,
9,520 kilocycles, 30.86 meters; PRL-8,
11,720 kilocycles, 25.60 meters; PRL-
9, 17,850 Kkilocycles, 16.91 meters.

Three control booths

The station is completely RCA-
equipped, including speech input
equipment, racks, turntable, and
recording equipment. Three con-
trol booths serve the total of seven
studios. Fifteen 44-BX velocity
microphones are used in the main
studio along with six of other types
with deluxe boom and program
stands.

The 50-kilowatt transmitter is
one of the 50-HF Type which was
also installed at Leopoldville in the
Belgian Congo; at Brazzaville in
French Equatorial Africa, and else-
where.

Rectifier, audio, and control cir-
cuits of the 50-HF are much like
those developed for the RCA 50-E
broadcast transmitter. The rf cir-

grams to
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cuits, however, are naturally quite
different, since the requirements of
international broadcasting present
problems that are not ordinarily
encountered in domestic medium-
frequency transmitters.

Provided in the 50-HF, for ex-
ample, are the means for quickly
setting up or changing frequencies
to any spot in the range from 6 to
22 megacycles. This is done by in-
cluding two radio frequency chan-
nels, each complete from crystal to
output amplifier stage and each
contained in a separate compart-
ment with separate interlocking
systems, so that one may be entered
for work while the other is on the
air.

A single power supply and a
single modulator unit are so ar-
ranged that they may be switched
to either radio frequency unit, the
changeover requiring no more than
five seconds. The modulator and
power supply units are arranged in
the center with the two radio fre-
quency channels at either side.

The farthest doors on each slde
give access to the fronts of the
exciter units, while the innermost
doors on each side lead to the two
rf compartments, and the center
door opens into a control compart-
ment.

All control relays, contactors,
and distribution switches are cen-

Innide view of main control room distributing pro-

both Iong and short wave transmitters
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non-directional, are supported on six 105-ft. sowers

tralized on panels in the control
compartment, the door to which is
not interlocked, so that it may be
entered during operation for the
purpose of checking on the opera-
tion of the control circuits.

Dc power from the 1.5 kv, 5 kv,
and 10 kv rectifiers may be switched
to either of the radio frequency
units. An important feature of the
rectifier circuit is the inclusion of a
spare tube, the filament of which is
kept heated during operation, with
switching arrangements which make
it possible to cut the spare into the
circuit for immediate use in place
of any one of the six regular tubes
if one should fail. A bias rectifier
on the modulator is the only addi-
tional d¢ power supply required for
operation of the complete trans-
mitter.

Low distortion operation

High-level class “B” modulation
of the 50-kilowatt carrier is pro-
vided. A “cathode-follower” driver,
along with highly stabilized feed-
back circuits, provides low-distor-
tion operation. The modulator unit
propar uses two RCA-880 tubes, the
same type as used in the power
amplifier.

There are four crystal positions
in each rf channel. The crystal
oscillator is followed by a doubler,
three intermediate stages, and a
driver stage using two 827-R air-
cooled tubes. Low-power intermedi-
ate stages are tuned and reset by
means of tap switches and variable
capacitors. Excitation ratios are
controlled by capacity dividing cir-
cuits. Adjustment is simplified by
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the lack of transmission lines for
inter-stage coupling.

The power amplifier proper is
made up in two units for easy in-
stallation. The front section con-
tains the two 880 power amplifier
tubes with associated water insu-
lating coils, variable tank capacitor,
variable neutralizing capacitor, fila-
ment transformers, and seal air
blower.

Cooling water is supplied direct-
ly to the tube jackets through short
ceramic pipes of small cross-section,
thus reducing radio frequency power
loss in the water to a negligible
amount. A motor-driven variable
tank capacitor is used for tuning
over a small frequency range. It
consists of a single hinged plate at
ground rf potential operating in
conjunction with two differentially
variable plates which are attached
directly to the tube jackets.

The differential variation is util-
ized for balancing the plate cur-
rents of the two tubes In push-pull.
Spurious frequency circuits are
minimized by the lack of any in-

ductance between the plates of the
tubes and the cdpacitor plates. The
same holds frue for the fixed neu-
tralizing capacitor plates which are
attached directly to the tube jacket.

The rear section of the power
amplifier unit contains the tank
coils ard output circuits. A rectan-
gular coil made up of 1-in. copper
pipe covers the frequency range
from 6 to 14 megacycles. Two turns
are required for the lower frequency
range. The lower turn is variable
by means of a motor-driven control
so that the tank capacitor tuning
range ean be augmented by wvari-
able inductance as well.

“Hairpin® inductor used

Above 14 megacycles the 1-in. cop-
per pipe is replaced by a hairpin-
type inductor of 2-in. copper pipe
which serves to cover the range
from 14 to 22 megacycles. A short-
ing bar on the hairpin is set at the
proper point for the frequency
desired.

High voltage rectifier of Radio Nacional showing filter condensers and
the six RCA 857-B tubes supplying the 50 kw short wave transmitter
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The outpuf tuning circuit uses
inductors similar to the tank cir-
cuit and a motor-driven balanced
variable capacitor to form a paral-
lel tuned tank coupled to the plate
tank. Output to a 300 to 600 ohm
balanced transmission line is taken
directly from the two hot plates of
the variable capacitor.

A motor -driven arrangement
provides means for raising or low-
ering the complete assembly of out-
put coupling coils and variable
capacitors, thus allowing for a vari-
ation of output coupling without
affecting either the output circuit
or plate tank tuning. This feature
allows for quick compensation dur-
ing operation when sudden weather
changes cause variations in the
transmission line impedance. All
five motor tuning control keys are
located on the front panel where
the controlled effect can be noted
on panel instruments.

A portable dummy antenna is in-
cluded in the equipment and is
particularly useful during initial
adjustment on a new operating fre-
quency. Capable of dissipating the
full 75-kilowatt output from the
transmitter (50 kw modulated 100
per cent), it can be set up for any
resistance between 300 and 600
ohms at any frequency between 6
and 22 megacycles.

Already established both as a
cultural link among the Americas
and as a potent counter-force op-
posing Axis radio coverage of the
Latin American nations, Radio Na-
cional has, by its achievements,
marked up another triumph for
wartime radio engineering.

Dedicated to freedom

Operated under the direction of
the Brazilian Government and dedi-
cated “to the service of civilization,
to the purpose of good neighbor
relations, to the sacred cause of
freedom,” this new and powerful
voice of Brazil has been heard
around the world in broadcasts
transmitted in three languages.

Letters received by the station
from listeners in Europe, Asia,
Africa, Australia, and the Americas
have testified to its transmitting
power, clarity of reception of its
broadcasts, and the appeal of its
programs.

These programs include news,
sports, music, dramatic perform-
ances, army and navy bulletins, and
special broadcasts. RCA sponsors a
daily 15-minute broadcast of Asso-
ciated Press news over the station.
Programs are designed to provide
news, information, and entertain-
ment to the Portuguese and Spanish
speaking nations throughout the
world, and to give the people of
other nations an understanding of
the culture of Brazil.
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THE TELEVISION MARKET

® To make television a nationwide
broadcasting service will involve the
investment of millions of dollars
in studios and transmitters to be
located in the key cities of the
United States; and more millions of
dollars for the building of network
facilities and the production of
suitable television advertising pro-
grams. Television cannot succeed
without these services —but the
answers to these problems would
develop rapidly if the biggest prob-
lem of all were solved—namely, an
acceptable low-cost television re-
celver. This is the number one
problem of the postwar television
industry.
Why do I say this?

Because:

1. Existing radio station owners
are smart enough to know that if
acceptable television receivers can
be produced for the mass market,
television audiences will build at a
rapid rate. This means that the
operators of a television station will
not have to wait an indeterminate
number of years before they have
television audiences large enough
to produce substantial advertising
revenue with which to pay oper-
ating costs and show some profit.

2. The application for television
licenses by 100 or more prospective
operators across the United States,
which I believe the advent of an
acceptable low cost television re-
ceiver would bring forth, would
have a salutary effect on the price
of television transmitters and studio
equipment. It would mean that
manufacturers—instead of building
one, two or three transmitters at a
time—would build, possibly, 20 to 25
at one time. The lower prices made
possible by this semi-quantity pro-
duction as compared with the cost
of tailor-made equipment would
encourage still more enterprising
business men to go into the tele-
vision broadcasting business. Lest
you think that this estimate of
100 or more television transmitters
is over-optimistic, may I call your
attention to the fact that the num-
ber of television broadcasting sta-
tions in existence, plus the appli-
cations on file with the Commission

*From address at Advertising Club, New York
City, Nov. 10.
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Probable receiver price levels; transmitter installations
and growth of potential audiences projected into future

for experimental and commercial
television broadcasting permits,
total about 50.

Television networks

3. The business interests erecting
television transmitters in the key
cities of the United States, would
create a tremendous pressure for
the development of network facili-
ties. Again, some enterprising or-
ganization will see that the com-
bination of the rapid development
of television facilities in a number
of key cities of the United States,
and a mass market price for the
television receivers, would in the
course of two or three years create
an economic foundation for the
profitable operation of network
facilities, thus firmly establishing
chain network television. These
network facilities will also be avail-
able for frequency modulation pro-
grams and facsimile.

4. The big national advertisers
would recognize that the existence
of low price television receivers
would assure the rapid development
of a vast home television audience.
Future television advertisers will
want to get in on the ground floor
with television programs. The pro-
grams put on by these sponsors will
be good programs—even though in
the first two or three years the cost
of television advertising per unit
of circulation may be greater than
advertising in already established

advertising media. These market-
ing leaders know that television
will be not only the greatest adver-
tising force in the world—but the
greatest sales force as well. For the
first time, it will be possible for the
manufacturer or distributor of
merchandise actually to demon-
strate his product or products in
millions of homes simultaneously
and at extremely low cost. That is
more than effective advertising.
That is effective selling.

Is there any foundation for be-
lieving that this is the way that
television is going to develop in the
postwar period? I believe that
there is.

How much will they pay?

Recently, we made a survey in
11 cities of a cross-section of the
public by age, income and sex.
Among the questions we asked
were:

“Would you or your family con-
sider buying a radio and television
receiver if the price were $400?”. . .
10.3 percent answered “Yes.”

To those who said *“No,”
asked:

“Well. would you buy if the price
were $300?” The cumulative per-
centage became 19.9 percent.

To those who still said “No,” we
asked:

“Well, would you buy if the price

(Continued on Page 216)
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A : Percentage
Annual Population Wired &
Period Receiver of Area Homes in °fBAL°",‘n°"°'
Sales Served | Area Served| ying
ower
PRESENT | ........ 25,907,600 | 7,410,922 28.46
AFTER
3.4 YEARS | ©° - - 70,000,000 9.379,039 36.62
AFTER
5 YEARS 2,500,000 72,159,000 | 17,252,000 61.50
AFTER
10 YEARS 3,500,000  |100,000,000 | 23,700,000 82.00
.93




Physical arrangement of
the various components
thnt make up the earth
inductor companss system

MASTER INDICATOR

REMOTE ELECTRIC CAGING CONTROL

*TRANSM!TT!NG EQUIPMENT

POWER SUPPLY

SECONDARY INDICATORS

AMPLIFIER UNIT

Gyro FLUX GATE COMPASS

Stabilized earth inductor element gives greater

® Ever since the invention of the
mariner’s compass, generally cred-
ited to the Chinese, attempts have
been made to improve and perfect
this instrument upon which navi-
gation on the seas, and under them,
and latterly in the skies, depends.
It appears now that the greatest
step forward is embodied in the
Pioneer Gyro Flux Gate compass
system, which is a development of
the Eclipse-Pioneer Division of the
Bendix 'Aviation Corporation at
Teterboro, N. J., and is in produc-
tion at the Bendix Philadelphia
Division.

Not only does this new system
unerringly provide a highly-accu-
rate indication of direction, but it
does so within relatively close
proximity of the earth’s magnetic
poles, as compared with ordinary
magnetic compasses. It thus repre-
sents a considerable improvement
over any previously available equip-
ment and is at present widely used
by our armed forces both in the air
and on the high seas.

The Gyro Flux Gate system
includes an earth inductor com-
pass element stabilized beneath a
gyroscope. By building the gyro
and earth inductor element into a
transmitting unit, and providing
indicators which are mounted at a
distance, a location free from
magnetic disturbances can be ob-
tained for the transmitting element
of the compass. As a result, devia-
tion is greatly reduced and dis-
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accuracy and eliminates magnetic disturbances

turbances set up by armor and
other ferrous masses, as well as ef-
fects produced by the movement of
equipment, are minimized.

The system consists of a trans-
mitting unit, either a remote
manual or electrical caging unit,
an amplifier, a master indicator,
and a repeater indicator. The cag-
ing unit is used solely to provide
speedy erection of the gyro. This
is done by going through a cage-
uncage cycle, always leaving the
gyro in the uncaged state. In con-
trast to most other gyro instru-
ments, the Flux Gate Gyro is never
to be caged .except momentarily
during the erection cycle.

Ac power is provided by an in-
verter, operated from the ship’s dc
power supply.

Unaffected by maneuvers

The system provides an accurate
indication of the magnetic head-
ing of aireraft under all possible
flight conditions up to a limited
angle. The operation of the mag-
netic azimuth sensitive element
called a Flux Gate