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UTC Lineqr Standard Transformers feature. .

* True Hum Balg

ncing Coil Structure |
of stray fields,

maximum neutralization

* Balanced Variable Im

every tap of q Univers
couplings,

Pedance Line . |
al unjt | ¥ s

* Permits highesy fidelity on
no line reflections o transverse

* Reversible Mouming ias

* Alloy Shields . §

* Multiple Coil, Semi-Toro
uted capacity and |e

* Precision Winding '+ - Qccuracy of winding 1%,

of inductance and capacity; exact impedance reflecti

perfect balance
on,

. Hiperm-Alloy e

* High Fidelity 5

audio ynits with g guaranteed uniform
20-20,000 cycles,

Type

Relative Max. unbal-
Primary Se:ondary Max, hum-pickup anced DC in List
No., Application Impedance Impedance Level reduction Primary Price
LS-10 Llow impedance mike, pick-up, 50, 125, 200, 250 60,000 ohms in two
or multiple line 4o grid. 333,500 ohms sections +15 DB —~74 DB 5 MA $20.90
LS-10x As above As above 50,000 ohms 14 DB —92 DB 5 MA $26.10
LS-21 Single plate to Push puyl| grids 8,000 to 15,000 135,000 ohms; turn
ohms ratio 1.5:1 each sjge. 14 D8 —74 DB 0 MA $19.70
Split Pri. ang Sec.
Ls-30 Mixing, low impedance mike, 50, 125, 200, 250 50, 125, 200, 250, -+17 DB —74 DB 5 MA $20.90
Pickup, or multiple line to 333, 500 ohms 333, 500 ohms
multiple [ine
LS-30x A above As above As aboye 415 DB —92 DB 3 MA $26.10
LS-50 Single plate to multiple line 8,000 to 15,000 50, 125, 200, 250, 17 pB —74 DB 1 MA $19.70
ohms 333, 500 ohms
LS-55 Push pul| 2A3's, 6A5G's, 5,000 ohms plate 500, 333, 250, 200, -+36 DB $23.20
300A's, 275A's, 6A3's to plate ang 3,000 125, 50, 30, 20, 15,
ohms plate to plate 10,7.5 5, 25,12
LS-57 Same as above 5,000 ohms plate 30, 20, 15, 10, 7.5; +36 DB $16.25
to plate ang 3,000 5,2.5,1.2
ohms plate to plate

The above |iss;
of the LS se,

o
.
150 VARICK STREET .

NEw YORK 13, N.vY.
EXPORT DIVISION: 13 EAST 40th STREET, NEw YORK 16, N. Y.

i CABLES: “ARLAB"
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Here are Your LABOR rATORY FACILITIES for curing every type of

No matter how complex your
radio noise problem, it cannot long
withstand attack by the forces at your dis-
posal in the Tobe Filterette Laboratory. Here the cure
of radio noise is the exclusive concern of an engineering
staff equipped with every necessary instrument for ana-
lyzing radio interference. The cumulative experience
of this group of specialists has included studies of
every known source of man-made "static”. .. and has
produced efficient, practical means for minimizing
its disturbance of broadcast and short-wave radio
reception. These means are well known under the
trade name “FILTERETTE” . . . and electrical
equipment made radio-silent thru their use can
be labeled “FILTERIZED" Colorful tags, fur-
nished free of charge to Filterette users, help
build sales for your product. Write today for
details of laboratory and label service.

TOBE DEUTSCHMANN
CORPORATION

CANTON, MASSACHUSETTS

ORIGCINATORS OF FILT.RETTES Ce THE ACCERERRD CURE FOR RADIO NOISE

=]
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Af the draftsman’s pencil makes its mark, he issues
orders, through a remarkable kind of shorthand,
to the men who must act on his drawings. But only with
special assistance can human hands shape such precise,
complex orders as these. No wonder the draftsman
chooses his instruments with care...he is, in effect,
taking them into partnership!

In this sense, Keuffel & Esser Co. drafting equipment
and materials have been the draftsman's partners
for 78 years in creating the peaceful culture and
wartime might of America, in making possible our
concrete dams, steel bridges, aluminum bombers.

partners in creating

So universally is this equipment used, it is self-
evident that every engineering project of any magni-
tude has been built with the help of K&E. Could
you wish surer guidance than this in the selection of
your “drafting partners’?

Especially in these hurried days, you will find «
PARAGON* Drafting Machine a boon to your work
...and your nerves! With the finger tips of your left
hand on its control ring, the lightest pressure enables
you to set the scales at any angle, anywhere on the
board. Your right hand is always free. For the full
PARAGON* story, write on your letterhead to Keuffel

& Esser Co., Hoboken, N. J. *Reg. U. S. Pat. O U ol c
N\"=
K E U F FE L & E SS E H CO = Drafting, Reproduction, Surveying

EETOIE0T Equivrzent and Materials.
MEW YORK - FOBOKEN, M. 1 Slide Rutzs, Measuring Tapes

CHICAGD - 5T, LOWIS » DETRCAT - SAM FRAMCECO
LDE ANGELES = MONTREAL

....fastest airplanes
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as 859 ... get better, more uniform results for

1 IN MOST CASES, you can cut heating time as much

less money! Reason is that you pre-select exact
areas for hardening or brazing, and control both anonns

and penetration of heat! This new production tool is
completely automatic . . . requires no cxpericnced help.
Just place part in work coil and press button. That’s
all! High frequency power passing through work coil
induces a current in part being processed.

current and the resistance loss produces instan-

2 THE MOLECULES in the metal resist this induced

taneous, localized heat. Throngh heating is also
easily obtained with the new Allis-Chalmers Induction
heater by using properly designed work coils.

THESE FEATURES MEAN BETTER, LOWER COST PRODUCTION FOR YOU!

1 What's your heating prob-
lem? Brazing? Hardening?
Soldering? Annealing?
Melting ? Heating for Forg-
ing? This new productive
unit handles them all !

2 Sturdy, long-life Oscilla-
tor Tubes are fully protect-
ed against overloads.

3 New Coupling System de-
veloped by A-C keeps losses
low and improves the out-
put efficiency

4 Complete 3-Phase Power
System with over 909%
power factor.

5 Transformer is designed
for heavy-duty 'round the
clock production. Has large
reserve capacity.

6 Large, easily read instru-
ments show when power is
on, also indicate grid and
plate currents including fila-
ment voltage.

7 Automatic Timer controls
heat scquence in split sec-
onds from 2 seconds to 20
minutes . . . makes unit easy
for unskilled operators to
use. Also gives high pro-
duct uniformity and reduces
rejects.

8 All controls are on one
panel . . . protected from
tampering by door and lock,

9 Specially designed Choke
Coil protects rectifier tubes
from damage by high fre-
quency radio currents.

10 Safety Features: Heavy-
duty control; high water-
temperature switch; fuses;
interlocking switches on
doors protect operators.

11 Attractive, Compact Steel
Cabinet mounted on heavy-
duty casters encloses unit.
Provides shielding.

www americanradiohistorv com
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Time in Half..

WITH ALLIS-CHALMERS GREAT
NEW INDUCTION HEATER

i
HERE'S SECRET of why Induction Heating is EVEN GREATER SAVINGS can be realized by
3 especially effective for surface hardening and 4 processing several parts at the same time. Mul-
brazing operations. At a frequency of 450,000 tiple set-ups of this kind further increase pro-
cycles, 989 of induced current remains within two- duction with reduced process costs. Why not find out
thousandths of an inchof surface of metal being treated. how induction heating can save you money?

NEW MOVIE EXPLAINS
INDUCTION HEATING

This new A-C movie in full color
and sound shows how a typical 5
minute hardening operation is com-
pleted in less than 5 seconds . . .
other spectacular brazing operations!
Contact your nearest A-C District
Office for a showing, or write direct
to Allis-Chalmers, Milwaukee 1, Wis.
for a copy to loan. Film runs 1215

minutes on 16 mmsound projectors only,

A 1995

ALLIS® CHALMERS

MILWAUKEE 1, WISCONSIN

Pioneer Builders

. : y
tronic Equipmert
of B Industry

HEAR THE BOSTON SYMPHONY: Safurday, American Broadcasting Co,
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FEATURES

1. Bakelite Resinold Ends. Lead wire connot
pull out, even under hot conditiens.

2. kNon-lnduche.

3. Excellent Temperature Coefficient:
4. Very high leakage Resistance.

5. Fine Power-Factor,

6. Range from 20 MMFD to .25 MFD.
From 150 volis to 600 volts.

7. Types P4N. P5N for 100% humidity opera-
tion.

8. Types P4. PS for 85% humidiiy operation.

Samples and price list on request

& . il
¢

=" CARRYING |
RADIOS §

HEARING
AIBS

KEEP O©OM BUYING VICTORY BONDS

wwWwW americanradiohistorv com
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Radar's miracle eye responds to no ordinary electric impulse such
as that which actuates our radios. So fussy are radar signals that
they must often be piped through special hollow tubes called
wave guides.

Perhaps the most difficult type of wave guide called for a rec-
tangular metal tube with no curvature in the corners...an
assignment that any worker in merals will tell you is almost
impossible! Yer it had to be done, with top wartime urgency.

So Revere devised a way to do it. on a production basis! And in
addition was able to hold inside dimensions to closest tolerances,
and to keep the inner surfaces of the tubes flat and free from twist.

This achievement of America’s oldest metal-working company
shows that, as a result of its 144 years of experience it has acquired
the priceless habit of questioning the obvious, of creating new
answers to new problems. Yet valuable as such Revere service
can be, it is surpassed by the day-to-day help Revere offers the
radio industry in rhe use of Revere's standard products. We have
merged the science of the metallurgist with the skill of the artisan
to help with your routine problems. Both the Revere Technical
Advisory Service and all Revere metals are ready to serve you now.

REVERE

COPPER AND BRASS INCORPORATED
Founded by Paul Revere in 1801
230 Park Avenue, New York 17, New York
Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; New
Bedford, Mass.; Rome, N. Y.—Sales Offices in Principal Cities.
Listen to Exploring the Unknown on the Murual Network
every Sunday evening, 9 to 9:30 p.m., EST.

ELECTRONICS — March 1946
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The variable crystal filter
used in the “HQ-129-X*
and the “Super-Pro’ is an
exclusive Hammarlund
patent. It provides wide
band crystal selectivity for
use in crowded amateur
phone bands and single
signal code reception.

ESTABLISHED 1910

e e,

THE HAMMARLUND MFG. CO., INC., 460 W. 347H ST, NEW YORK 1, N.Y.

MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT

www americanradiohistorv com
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_ENGINEERING AND PRECI-

RE HAVE BEEN SUCCESSFUL IN
' TUBE HOPES AND NEEDS OF
ERS INTO ACTUAL TUBES FOR

induction or die -' _ mg * or higher power at higher
frequencies for comn ons * or unusual‘ruggedness for’
operation under unusual éor ‘?' * or a marriage of seer;ung‘)'
antagonistic characteristics * % . one of a host of other "bugs’.
ASK AMPEREX TO BRING ITS LONG EXPER'B‘ICE TO BEAR ON YOUR

TUBE QUESTIONS . . . YOUR ONLY OBLIGATION IS A STATEMENT OF |
YOUR PROBLEM. '

&

POWER//“\\TUBE SPECIALISTS SINCE 1925

e i w@. VIQERESRBEPX
A\ " ELECTRONIC CORPORATION
\ o~

\‘
12 9“"
Nt 25 WASHINGTON STREET, BROOKLYN 1, N. Y., CABLES: “"ARLAB"
In Canada and Newfoundland: ROGERS MAJESTIC LIMITED, 622 Fleet Street West, Taronto 28, Canado

ELECTRONICS — March 1946

www americanradiohistorv com




A PLAIN STATEMENT OF

RECORDING METHODS

FOREWORD: Today, widespread confusion exists in the
public mind regarding so-called “postwar” methods of
recording and reproducing voices, music and other origi-
nal sounds. Yet the straight facts are quite simple. As
one of the leaders in the sound-recording industry, we
have thoroughly explored these facts and weighed them
in the balance. The results are contained in the state-

ment below. W %‘—2

President, AUDIO DEVICES, INC.

% & #* B

HE public is beginning to examine, very carefully,
some of the postwar dream-products that were hreak-
ing into print while World War II was still on.

Certain manufacturers with the good taste not to claim

that their products were winning the war, and who there-

fore had little to talk about, resorted to beating the gun
n “postwar planning.”

The public was seriously led to believe, for example:

—That glass-and-plastic cars, streaking along express
highways at 100 miles an hour, will make all pre-
Pearl Harbor models as extinct as the Dodo.

—That full-color television, with 15-minute news
broadcasts as standard equipment, will sweep news-
papers and radio sets into the discard.

—That invisible electronic fish-fences will fence the
big ones in.

—That futuristic pre-fabricated postwar homes,
equipped with screenless screens, heatless light and
remote-control base plugs, will be mounted on
swivels and turn with the sun.

—That the automobile of the future will take wing
from a wide place in the highway, and just as easily
ford a rushing river.

Certain of the postwar products which thus burst into
print can fill a definite public need or desire. Others, how-
ever interesting, are either without practical applica-
tion and were publicized beyond their actual possibili-
ties, or exist only in the fevered imaginations of artists
and writers.

Generally speaking, most manufacturers are now aware
that publicity of this kind leads only te confusion, and
thus tends to tighten, not loosen, America’'s purse-
strings. That the public, already fed up with shoddy war-
time quality, is getting just as fed up with postwar
gadgets too.

Newness alone is not enough. It’s yot to be better—Dbetter
—BETTER.

That’s when the purse-strings will loosen. That’s when
the public will buy.

¥ *

The American peacetime public does not hesitate to dis-
card last year’s car when next year’s model comes out;
junk the old coal-eating kitchen range for a sleek new
streamlined wonder with automatic oven control; or
jettison millions of ice-boxes to make room for electric
refrigerators.

Something not only new but BETTER. That’s what built
this country and the American way of life.

10
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A pre-war product with postwar improvements, yes.
But a postwar product that has not proved itself any
place else than on paper—a loud and resounding NO.

* +* £

This brings us to an examination of the industry we
represent: High-fidelity sound and voice recording.
First of all, we are not—nor do we aspire to be—one of
the producers of popular or symphonic phonograph rec-
ords.

That is not our field. Our place in the picture is more
basic.

We make (1) instantaneous recording blanks (audio-
discs) on which voices, music and other sounds are re-
corded for immediate or later playback. (2) DMaster
audiodiscs used for the original recording in the produc-
tion of phonograph records.

In the great broadcasting stations from coast to coast;
in the great motion picture studios; in the recording
studios of phonograph record manufacturers; and in
America’s leading schools and colleges; our audiodiscs
are predominantly used.

Thanks to this universal acceptance, we are the largest
manufacturers of professional recording discs in the
world.

So we feel it is our obligation and our privilege to place
before the public the facts regarding the “sound-record-
ing methods of the future.”

It is true, of course, that from early 1941 to V-J Day,
all sound recording suffered to some extent; not only
from wartime scarcities and restrictions but from lack
of the best raw materials.

Our own supplies were severely curtailed. Our produc-
tion of audiodiscs was limited to the Armed Forces,
broadcasting stations and similar professional require-
ments. Manufacturers of recording machines wete simi-
larly restricted.

But the manufacturers of recording discs and machines,
and the commercial record producers, have not been idle.

Thanks to improved types of disc recording and repro-
ducing eqmpment plus improvements in audiodisc manu-
facturing, it is now more convenient than ever to
record, instantaneously, sound-gradations and frequen-
cies whose fidelity is uncanny.

Records made by this miethod now reproduce original
sounds so exactly that the kvman ear cannot distinguish
the recording from the original “live” studio perfori-
anee.

Record producers, too, have so improved their materials
and technique that pressed records, often turned out by
the millions, can now faithfully reproduce the original
recordings.

And thanks to these and still other coming developments
im audiodisc manufacture, these seemingly uncanny re-
sults will soon be as easy to attain in an average schonl
or home, as in a professional recording studio.

So we say to every radio and phonograph manufacturer:
From now on, equip your sets with disc recording und
reproducing units.

For the recording industry will shortly bring to “ama-
teur” recording the same fidelity now realized in the
professional radio broadcasting industry.

March 1946 — ELECTRONICS



FACT ABOUT THE SOUND-
OF THE FUTURE:

Facts like these are in themselves significant. But listen
to this:

We have already mentioned that the American public
will go for something new, if—and only if—it is not
merely new but BETTER.

So we have given the most painstaking fact-finding study
to the so-called sound-recording methods of the future.

And we hereby report to the American public that no
other practical method of sound recording—tape, film or
wire — can either record or reproduce sound, voice or
musie with anything like audiodisc fidelity.

Now let us fictitiously suppose for the moment that one
of these new methods, upon investigation, did seem bet-
ter than disc recording—which, we repeat, they definitely
are not.

This new method could not come as a revolutionary over-
night development, so far as the public is concerned. It
would have to come as an evolution taking years to ac-
complish.

The public would require considerable time to become
accustomed to the new method and learn how to use it.
And despite the American public’s willingness to buy
“something new and better,” the cost would be enormous:

1. The public now owns about 5 million disc phono-
graphs, a total investment (at retail) of about
$250,000,000.

2. The public now owns at least 200 million 12" classi-
cal disc records plus incalculable quantities of 107
popular discs, whose total dollar value is astronom-
ical.

3. The public has also spent upwards of $10,000,000 on
disc accessory equipment—needles, albums, racks
and the like.

4. The public owns large security holdings and invest-
ments in manufacturers’ disc recording equipment
— matrices, pressing plates, machinery, motors,
needles, and the many smaller manufacturing plants
which support the whole great disc record and re-
cording business as we now know it.

. America’s retail trades-people own over 400,000
disc juke boxes at an average cost of $300 each—
an investment approaching $120,000,000 and pout-
ing millions of nickels nightly into America’s cash
registers.

i

The public would gladly discard these millions of dollars’
worth of dise records and equipment, if it were worth
their while to do so.

__BUT THE FACT REMAINS THAT NO OTHER
PRACTICAL METHOD OF SOUND RECORDING
COMPARES WITH THE AUDIODISC METHOD IN
CONVENIENCE, IN FIDELITY OR IN QUALITY.

We repeat: The plain facts conclusively indicate that the
“sound-recording methods of the future’ you have heard
so much about, are not only NOT “BETTER” but are
not nearly as good.

Iu recording, the audiodisc has the following advan-
tages:
a. Easy cutting characteristics.
b. Positive thread-throw with no annoying static.
¢. These qualities do not change, regardless of the age
of the disc.
In playback, the audiodisc has the following advantages:

a. Brilliant high-frequency response.

b. No audible background-scratching, even after many
playings.

c. No increase in surface noise from time of recording
to playback or processing.

—AND FINALLY : These qualities will last as long as
the recording is needed. There is no deterioration with
the years.

Can any other “recording method of the future” lay even
partial claim to any such advantages as these?

The facts give the answer: No.
TO SUM UP: For the public’s information, here are
the basic points—each one of which indicates that the
“sound-recording method of the future” has actually
been here for years:

All of the several methods of sound recording and repro-
duction—disc, wire, tape and film—have their particular
uses and limitations. A disc turntable and cutting arm,
obviously, cannot be used in a plane. The other methods
are adaptable for office reference or other uses when
absolute fidelity is not a factor.

But the audiodisc type of recording is the method which
is preeminent in three ways—true fidelity, ease of mak-
ing pressed phonograph records, and convenience.

It is thus the method which will continue to bring the
public delayed broadcasts and transcribed programs over
the air.

1t is the method that will continue to supply the original
sound recordings from which phonograph records are
produced by the hundreds of millions.

It is the method which will serve the increasing demands
of schools and colleges, in dramaties, language and music
instruction, speech correction and scores of other ways.
And finally, it 1s the method which will be wsed in connt-
less homes.

From now on, in the postwar era, watch the disc record-
ing industry grow.

It is the sound-recording method of the future—and it
has been here all the time.

AUDIO DEVICES, INC.

Makers of Audiodiscs
444 MADISON AVE,, N.Y. 22, N.Y.

NOTE: Theabore stalement Is published, in behalf of the recording industry, in newspapers and trade magazines throughout
America. Reprints, singly or in quantity, are avatlable to individuals and organizations within the industry. Proofs

suitable for posting in retail store windows and in offices o,

f jobbers or distributors will be furnished without charge.

Write: Bryce Haynes, Vice President, Audio Devices, Inc., 444 Madison Arvenue, New York 22, N. Y.
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RCA s New, Wide-band, High-gain

® Extremely broad frequency characteristics

® High gain (approximate power gain:
1.25, 2.5, and 4 for one-, two-, or three-
section antennas)

® Lower transmitter power for a given
coverage

® One size operates at any frequency from
88 to 108 mc

® Handles up to 20 kw—which can be in-
creased very simply by substltutlon of
larger feed line

® Easy and inexpensive to install—single-

pole mounting

Fewer feed points and end seals

Pretuned at factory

No field adjustments required

A standardized, “packaged” item—comes

complete

® Entire structure can be grounded

® Circular field pattern (easily modified for
FM to “figure-8” or in-between patterns)

® Withstands high-wind conditions and ice

® Two FM transmitters can be diplexed
into a single antenna

® Both sound and picture television
transmitters can be diplexed into a
single antenna

RCA'S NEW LINE OF FM

<=The 250-wattFM H %
exciter featuring |MEGSH SEQE
new circuits, new | '
tubes, and a new type !
of construction. ]

The I-kw FM trans- |
mitter. Note how |
RCA’s “*add-an-
amplifier” design re-
sults in “single-unit”
| appearance for any
power size. -

12 ‘ March 1946 — ELECTRONICS
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Antenna for FM and Television Stations

This new RCA antenna, we believe, is a real
step forward in the art of FM and Television
Broadcasting.

Its most notable feature is the use of bat-
wing-shaped “current-sheet” radiators in place
of the dipole arms of prewar turnstiles.

The chief effect of the “current-sheets” is to
broaden the antenna’s operating characteristic
so that the impedance reflected on the trans-
mission line is almost equal to that of the line
itself over a frequency range of 20 per cent—
nearly twice the entire FM band! Hence, there
are no tricky field adjustments to worry about.

Write today for a copy of our new leaflet which
fully explains how this unique antenna works,
and why it assures you the long list of advantages
summarized at the left. Radio Corporation of
America, Dept. 30-C, Broadcast Equipment Sec-
tion, Camden, N. J.

The West-East current sheets showing the transmission-line con-
nections. The sheets are fed in push-pull. For television, the connec-
tions are made as shown here, i.e., the outer conductor of the coaxial
line is attached to the one sheet and the inner conductor to the other
sheet. For FM, separate coaxial lines feed the two sheets of each
dipole. The North-South radiators (not shown) are fed ina similar
manner, but with a 90-degree phase displacement.

BROADCAST AND TELEVISION EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DIVISION, CAMDEN, N.J.

TRANSMITTERS FEATURING “‘DIRECT FM”’ AND G.ROUNDED @RID

«¢=The 3-kw FM transmitter. A
new hollow base frame on all
ratings provides space for inter-
unit wiring. No under-floor
conduits required.

The 10-kw FM transmitter.
Controls for all ratings cen-
tralized on flush-mounted strips
accessible through centers of
doors. (25- and 50-kw ratings
will also be available.) -

ELECTRONICS — March 1946 13
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640 PAGES OF RELAY ENCINEERING
INFORMATION . .. Zave you gotten your copy?

Price $3-00
STRUTHERS-DUNN,

INC., 1321 ARCH STREET
PHILADELPHIA 7, PA.

STRUTHERS-DUNN

5,327 RELAY TYPES

DENYER-DETROIT « HARTFORD » INDIANA
HEW YOREK .

PITTSBURGH = 5T, LOUIS

CHICAGO « CINZIMMAT!I - CLEVELAMD «DaLLA
POLIS»LOS ANGEUES s MINMEAPOLISs MONTREAL
5N FFANCISCO - SEATTLE « SYRACUSE « TORONTOD
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PERFECTI

In every field, one product stands out for its surpassing
perfection. in the capacitor field El-Menco enjoys that distinc-
tion. Tested and proved under the severest wartime conditions,
El-Menco Capacitors are right for the important role they are
expected to play in the products of today and tomorrow.

Write, sending in your specifications.

MOLDED MICA

CA

ELECTRONICS — March 1946
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developed in collaboration with the National Bureau
of Standards the SMALLEST generator-powered ra-
dio proximity fuze. The Proximity Fuze is now re-

cognized as our No. 2 Secret weapon of the war.

engineering “"know how” made the development of
a radio circuit device so small as to virtually elimi-
nate the third dimension. Illustration shows the
complete self-powered transmitter-receiver fuze com-
pared in size to a 6L6 vacuum tube.

by hitherto secret industrial processes has effectively
reduced “Electronics to Lithography.” Briefly, com-
ponents such as resistors, condensers, and wiring
have been deprived of their third dimension.
Photograph shows a ceramic plate amplifier and
trigger circuit complete with tubes similiar to that
used in mortar fuse Project V. T. M.

DIVISION OF

WwWww americanradiohistorv com
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introduces this new technique to the electronic in-
dustry. New applications of electronics to everyday
living are made possible by this revolutionary de

velopment.

envisions personal radios the size of a package of
cigarettes . . . made possible through the application
of this new technique . . . a pocket-sized personal
walkie-talkie . . ., a hearing aid, complete with bat-

teries, no larger than a wallet.

is proud of the engineering “know how”
that made possible this contribution to
the science of electronics. Centralab’s
laboratories are a constant reservoir of
scientific research and development in
fields of interest to the electronic engineer.

GLOBE-UNION INC., miiwaukee
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DOING ONE
THING WELL

Thirty-six years ago, in one small plant, we set out
to do just one job—and do it well. Today, in six
large plants—we're still at it—doing one thing well.

We like to feel that.it is for this reason that more
engineers specify C-D Capacitors. And for this
reason too, that there are more C-D's in use today,
than any other make.

This accumulative engineering and manufacturing
“know-how” has enabled us to design over one
hundred thousand different types of capacitors in
the past year. Actually, these designs encompassed
every conceivable type of capacitor from the tiny
tubulars used in the "“Proximity Fuze” to the giant
tank units used in the world's most powerful
transmitters, '

C-D Capacitors—of whatever type you may require
~will add quality and dependability to your prod-

ucts. Creative, far-sighted engineering, exten-

sive plant facilities—plus the knowledge and
techniques of over thirty-six years of specializa-
tion—are yours to command. Catalog on request.
Cornell-Dubilier Electric Corporation, South Plain-
field, New Jersey. Other plants at New Bedford,
Worcester, Brookline, Mass.; and Providence, R. I.

Cornell-Dubilier ;.. Capacitors
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Vibration . . . friction . . . wear—that’s the story

even under normal service conditions. Result?
Bolts and screws won't hold tight, assemblies
become loose and breakdowns often occur.
How to prevent this? Use a good spring lock
washer built to provide positive spring tension as
the wear occurs . . . to keep the assemblies tight . ..
and prevent breakdowns. That positive Controlled

Tension is found in every Diamond G Lock Washer

1421 CHESTNUT STREET, PHILADELPHIA 2, PA.
MANUFACTURERS OF

DIAMOND

LOCK WASHERS ¢ ¢ FLAT WASHERS o o STAMPINGS e

ELECTRONICS — March 1946

« SPRINGS

and only in Diamond G's. It assures unfailing

spring tension ... plus thrust washer bearing.
With a Diamond G equipped assembly you can
tighten the bolt fully and depend on a safeguard
against excessive vibration, shock and wear.
Next time specify Diamond G for safety. For
complete details on the new ASA and SAE

specification on spring lock washers write for our

new, free folder.

ROSE C[..AMPS .

wWwWwW americanradiohistory com
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THORDARSON

TRANSFORMERS
TRU-FIDELITY AMPLIFIERS BETTER

FASTER

or  MEISSNER

COMPLETE
COMPONENTS - KITS
SOURCE SERVICE EQUIPMENT SERVICE
K 0
oo RADIART
RESPONSIBILITY

VIBRATORS
RUST-PROOF AERIALS

ELECTRONIC DISTRIBUTOR AND
INDUSTRIAL SALES DEPARTMENT
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THORDARSON TRANSFORMERS

Over fifty years experience in the manufacture of
quality-built transformers for all applications—replace-
ment, communications, sound amplifier, industrial, ex-
perimental and amateur. Thordarson also originated

Tru-Fidelity Amplifiers.

MEISSNER COMPONENTS
The Meissner reputation, gained and maintained by ’

furnishing high quality components, including antenna,
R.F. and oscillator coils; standard and Ferrccart trans-

formers; windings, chokes and accessories. Meissner

also makes the finest in service equipments,

RADIART VIBRATORS
‘ Radiart Exact Duplicate Vibrators are individually

engineered to meet the physical and electrical re-
quirements of each application. This assures longer

life, minimum R.F. interference, low hum level, etc.

Radiart also makes rust-proof aerials to fit all cars.

WRITE FOR COMPLETE INFORMATION TODAY!

MAGUIRE INDUSTRIES, INC.

936 NORTH MICHIGAN AVENUE, CHICAGO 11, ILLINOIS

ELECTRONICS — March 1946 2}
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AUTOMATIC ELECTRIC’'S CLASS "“B” RELAY

For better design for the future, check Automatic Electric's Class "B relay.
In this new relay, you’ll find all six of the features you want—and the most
of each of them. Field response to this new development has been so over-
whelming that our entire production for many months has aiready been
spoken for. But you'll find it well worth your while to wait for this new
relay, with its unique combination of features:

Independent twin contacts for dependable contact design for important savings in space and weight.
closure... efficient magnetic circuit for sensitivity and Now available for coil voltages to 300 volts DC and
high contact pressure . . . unique armature bearing 230 volts AC, with capacities up to 28 springs;
for long wear under severe conditions ... compact also with magnetic shielding caver, when specified.

The Class “‘B” relay, and many others, are shown in Catalog 4071. Write today for your copy.

AUTOMATICS ELECTRIC
ﬁ' AUTOMATIC ELECTRIC SALES CORPORATION
1033 WEST VAN BUREN STREET . CHICAGO 7, ILLINOIS
Ja Canada: AUTOMATIC ELECTRIC (CANADA] LIMITED, TORONTO

PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED

22 March 1946 — ELECTRONICS
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Burning Question-

knocked cold!

DANGER in crowded assemblies? . . .
puactly grouped conductors in close cabincets?
Today you can eliminate one fire hazard in
such installations, for properly formulated wire

in come-

and cable insulation of VINYLITE plastics is non-
flarnmable! "This modern insulation performed
invaluable wartime service in marine, aircraft,
and radio use. Now vou can adopt it as a depend-
able saleguard in built-up forms and a wide range
ol ¢ritical applications.

Availability in non-flammable form is one
notable fcature of VINYLITE plastic insulation.
Its sum total of properties, however, make it
your outstanding specification for wires and
cables, indoors and out. Extremely Hexible, it is
idcal on moving mechanisms. On overhead lines
it is outstandingly resistant to weathering and
the cffects of sunlight. In underground installa-
tions it affords superlative protection against

actd and alkaline soils.

WRITE DEPARTMENT 28-1V {ov hooklet W-y,
“VinvLrie Plastics for Wire and Cable In-

THEY'RE COILED, PULLED, twisted. and
walked on! But Vinvrite plastic insulation
gives cords for household appliances and
portable tools both maximum dependability
and service life. Extremely tough, this mod-
ern insulation is highly resistant to abra-
sion, impact, grease, alkalies, most acids,
and aging. Some types are non-flammable,
others slow burning. Its dielectric strength
permits the thin-wall construction that
means light weight and ease of handling.
Bright and pastel colors lend added appeal
to many consumer items.

ELECTRONICS — March 1946

YOU CAN MODERNIZE old buildings with
utmost economy — double the number of
circuits in existing conduits — by install-
ing wires with thin-wall, small-diameter
VinvLire plastic insnlation. And of conrse
every new building merits the extra safety,
dependability, and long life of this super-
lative insulation. "F'he non-fammable tvpes
bring maximum security from damage by
fire. All types are highly resistant to alkalies,
oils, grease, and most acids, and all have an
unusually low rate of water absorption.

sulation.” It shows typical applications and
the specific advantages of this insulation in
the public utitity, communications. indus-
trial. and construction fields, and for marine,
radio, and aircraft applications. Bakclite
engineers arve adso ready at all times 1o help
vou determine how Viaveiir plastic insu-
lation can best be used, technically and
economically, for present projects aund those
still in the planning stage.

VINYLITE

TRADE-MARK

PLASTICS

‘BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corporation {8 30 EAsT q2xp STREET, NEW YORK 17, NEw YORK

WwWWW americanradiohistorv com
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UST FIRSTS
The Feinot sU-Electronie

SWEEP GENERATOR

7o FM « TELEVISION « RADAR

~ Sap o -

PRICE $395.00

® 1 volt maximum, 500 Kc. to 110 Mcs.,
100 ohms, 10 mc. Sweep width

@ Covers new FM bands

® Covers new commercial television
channels

e Fully Electronic
® Compact—14/>""x 8'x 8"
e Light—only 16 lbs.

e Lower in cost

Saves Time cn Laboratony and in Production

Covers a continuous range between 500 Kc.
and 110 Mc. Designed primarily for use for
field, laboratory, or production alignment of
wide band r.f. and i.f,, radar, direction finders,
television, etc. Sweep range is adjustable from
10 Mc. down to 5,000 cycles at any frequency
within the above range. Self-contained power
supply. Input 110 V., 50-60 cycles, A.C., 60

watts. Two internal “markers” are provided
which show throughout the band at intervals
of 10 Mc. and at intervals of 1 Mc. (The ampli-
tude of these markers is adjustable from the
panel). The main dial is marked in megacy-
cles/sec. An attenuator reduces the peak-to-
peak output signal of .1 V. to about 30
microvolts.

ALSO ICONOSCOPE YOKES

HIGH VOLTAGE —U S;I"ﬁ PROJECTION TUBE YOKES
' e R L KINESCOPE YOKES
RF POWER SUPPLIES Wmclowio
10 RV for 10, 15, or 20 inch direct-vision B y . Write for preliminary technical data. A
Rinescopes, and with DC converters for the world limited number of orders placed now for
laboratory testing. . these units can be filled immediately.

UNITED STATES TELEVISION MFG. CORP.

106 Seventh Avenue -

New York 11, N. Y. - CHelsea 2-1154

RADIO - TELEVISION « ELECTRONIC PRODUCTS

www americanradiohistorv com — —_
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BLOWERS

[+ o e

War Time Performance
« « « Modified Peace Time Prices

These motor-driven blowers and fans are the
result of the improvements and advanced designs
that went into our war-time “J" series. They are
quiet, efficient and economical.

Units in the new Eastern Air Devices “K" series
are especially recommended where maximum
C.F.M. performance is desired in small size and
light weight. They are available with either sleeve
bearings or ball bearings.

We Invite Inquiry

We shall be pleased to send further data upon receipt of your engi-
neering specifications. Prompt orders will insure early delivery.

MOTOR DRIVEN FANS AND BLOWERS

115 Volt—60 Cycle—Single Phase —Capacitor Start and Run

CENTRIFUGAL BLOWERS-CONTINUOUS DUTY

" MODEL | H.P. C.F. M. R.P. M.
T Ksa | /30 | & 3400
i K50 1/300 10 3300 “~
-~ —="2 T) - K50E 1/300 20 3200
- - ) - el -
s=\ LY == K57 1/50 110 3300

PROPELLER FANS—CONTINUOUS DUTY

C.F.M,
MODEL H.P NEMA. NAFM. R.P. M.
T KeoA | 1/300 | 170 | 65 | 3200
K87 1/50 475 | 175 3300

MANUFACTURERS OF SMALL FRACTIONAL HORSE POWER MOTORS AND BLOWERS

ELECTRONICS — March 1946 25
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(Uhat are the uses of

Carbonyl Iron Powders ? TS

The examples illustrated may suggest more specific
applications of G.A.F. Carbonyl Iron Powders to many
electrical design engineers. Other members of the pro-
fession, however, may desire a more detailed description
of these powders. This is given below.

G.AF. Carbonyl Iron Powders are obtained by ther-
imal decomposition of iron penta-carbonyl. There are
five different grades in production, which are designated
as “L} “C} “E} “TH; and “SF” Powder. Each of these
five types of iron powder is obtained by special process
methods and has its special field of application.

L Type Powdar usad in
cares for permeahility
tuning,

The particles making up the powders “E} “TH) and
“SF; are spherical with a characteristic structure of con-
centric shells. The particles of “L” and “C” are made up
of homogenous spheres and agglomerates.

The chemical analysis, the weight-average particle
size, the “tap density” (i.e. the density of the powder
after a container filled with loose powder has been
tapped in a prescribed manner), and the apparent den-
sity or bulking factor as determined in a Scott Volumeter
are given in the following table for the five different
grades:

TABLE 1

Wi, Ave. Tap Apparant

Chemical Analysis diameter Density Density

Grade % Carbon % Oxygen % Mitregen microns a/cm3 a/ecm3

L 0.005—0.03 0.1 —0.2 0.005—0.05 20 3.5—-4.0 1.8—-3.0

c 0.03 —0.12 0.1 —0.3 0.01 —0.1 10 4447 2.5-3.0

‘E 0.65 —0.80 0.45—0.60 0.6 —U.'.f_ : ; B A4—4.7 1.5-1.5
™ 0.5 -0.6 0.6 —0.7 0.5 -0.6 5 44-47 2.5-3.5
“SF 0.5 —04 0.7 —0.8 0.5 —0.6 3 4.7-48 25-3%

Spectroscopic analysis shows that other elements, if
any, are present in traces only.

Carbonyl Iron Powders are primarily useful as elec-
tromagnetic material over the entire communication
frequency spectrum.

March 1946 — ELECTRONICS
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CARBONYL IRON POWDERS AND SOME OF THEIR PRESENT USES

The different grades of CARBONYL IRON POWDERS as seen in the microscope
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TH Powder SF Powder

/

‘C'" Type Powder for
E-cores in filter coils.

G
=

For antenna coils, "'E’
Type Powder used in

“TH’’ Yype Powder is em-
ployed for cup shields in

One use of ‘'SF'’ Type

cores.

Table 2 below gives relative Q values (quality fac-
tors) and effective permeabilities for the different grades
of carbonyl iron powder. The values given in the table
are derived from measurements on straight cylindrical
cores placed in simple solenoidal coils. Although the

Powder is in high fre-
quency choke cores (with
sealed-in leads).

coils.

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

“L” and “C” powders are also used as powder metal-

- e — PR — :

| TABLE 2 | i
] Effective Relative Quality Factor at .
2 Carbonyl Permeability at :

' lron Grade 1 ke 10 ke 150 ke 200 ke 1 Mc 100 Mc i 1
i .

' L 4.6 100 96 90 ' 43 1 i

c 3.65 94 100 98 72 3 i

E 3.09 81 94 100 97 30 1

TH 2.97 81 93 98 100 54 .

SF 217 _ 62

71 78 84

100
_ {Note: The actually measured Q values can be obtained by multiplying the rows respectively with: 0.78, 1.0—9,"1.25. 2.63, and 1.62.) A

lurgical material because of their low sintering tempera-
tures, high tensile strengths, and other very desirable
qualities. (Sintering begins below 500° C and tensile
strengths reach 150,000 psi.)

ELECTRONICS — March 1946

Furfher information can be obtained from the Spe-
cial Products Sales Dept,, General Aniline & Film Cor-
poration, 270 Park Ave,, New York 17, N. Y.

CARBONYL IRON POWODERS
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ANY of the new electronic devices are

small, and it is hard to wire them effi-
ciently where the leads have to come out of a
hermetically sealed unit. Corning headers like
the ones shown take the grief right out of such
installations, making it easier for the designer
and simplifying the assembly operation.

They are available either with or without
metallizing, depending on whether or not you
want a true hermetic seal. In either case they
are economical of space, time and labor. For
with them you can get a number of leads in a
small space, and yet they assemble in one
operation. And they’re rugged, resisting ther-

mal shock and soldering. They have a high in-
sulation resistance and a low loss factor. And
they can be made quickly in large quantities.

You know best what your own problems are.
So look at the products shown below. If her-
metic seals or assembly troubles are dogging
you, there’s probably a Corning Electronic
product to do the job for you. To make sure,
write, wire or phone The Electronic Sales De-
partment, E-3, Technical Products Division,
Corning Glass Works, Corning, New York.
One of our engineers will be knocking at your
door immediately to see if he can help. Don’t

put it off. Get in touch with us today.

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

- 3 =»
- =g 8
B s P %\_
& % { =
o b F2 =

-

Metallized Tubes for
resistors, capacrtors
efc. 20 standard sizes
4" x 2" to 114" x 107,
Mass-produced for
immediate shipment.

“VYCOR”, ™

Electronic Glassware P

Metallized Bushings.

Tubes in 10 standard
sizes, m" x BH” to 1”7

x 41" in mass pro-
duction for immedi-
ate shipment,

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

Headers

Eyelet Terminals
Single or multiple
evelets permit design
flexibility. Srandard
items readily avail-
able in quantity.

Coil Forms Grooved
for ordinary fre-
quenctesfn'netalhzed
for high frequencies.
In various designs
and mountings.

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

CORNING" and “PYREX" are registered trade-marks and indicate maufacture by Corning Glass Works, Corning, N. Y.

ELECTRONICS — March 1946
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FOR UTILITY FOR BEAUTY

Depend on
Tadtor made”
ALLOYS

to fit your most
Exacting Needs

After thousands of years of
expanding service and lasting
ornament, brass and other
copper-base alloys still are
among man’s most versatile
materials. New ways to use
them are being found con-
stantly.

If you are planning some of
the utterly new products or
redesigning long-absent things
that consumers await eagerly,
perhaps brass can make them
serve better or appear more
inviting. We can supply you
with brass or other copper-
base alloys exactly as you
specify—sheets, rolls, strips,
coils or stampings . . . in tem-
per, dimensions, ductility or
rigidity to suit your precise
requirements.

Western alloys are used ex-
tensively in manufacturing
motor cars, aircraft, railroads
and electronic equipment,
watches, clocks, refrigerators,
electrical appliances, business
machines, sporting goods,
household equipment and
many other products.

WESTERN BrAss Mi LLS &7
DivisioN oF OLIN .|NDUSTRIES, INC. NS "“ -

East Alton, Illinois

oun

BRONZE » PHOSPHOR BRONZE 48) BRASS ¢« NICKEL SILYER « COPPER

o
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BOOST KVA RATING BY FIVE OR MORE...
CUT PRESENT SIZES OF POWER CAPACITORS...

Annovox;smms 1780

§?
P 4
vy B i

ol MICA CAPACITORS

® This new water-cooled oil-filled mica capacitor
i handles exceptional KVA loads for its size. This

means that more power can be handled than with

previous capacitors of similar size or, conversely.

capacitor size can be greatly reduced for given
power ratings.

¥y

Series 1780 capacitors attain their higher KVA
ratings in two ways: (1) By exceptional design
o such as critical arrangement and location of

L3 % sections; choice of materials: specially-plated
:m { parts; large cross-section of conductors; care-

ful attention to details and true craftsmanship

in production. (2) By the use of a water-cooling sys-

tem so designed as to provide maximum heat trans-
fer from capacitor section to cooling coils.

All in all, here is a sturdy, compact, hard-working,
trouble-free mica capacitor for extra-heavy-duty
service, such as induction furnaces and high-power
transmitters.

Mica stacks in oil bath. Cooling
coils in oil bath for efficient trans: case.
fer of heat.

Air-cooled operation, 200 KVA:
with water-cooling, 1000 KVA —a
one-to-five ratio.

sturdy construction.

tors. Four-stud terminal. Grounded

Heavy welded metal case,
metically sealed. Exceptionally

TECHNICAL DATA ON REQUEST

Ratings up to 25.000 volts A.C.
Test. Capacitances up to .01 mfd.
Rated loads up to 1000 K VA. Typi-
cal unit: 20,000 V. at .01 mid.

Lower power factor (.01%). Long
life and large factor of safety.

Provisions for making connections
with high-current-capacity conduc-
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Series-parallel mica stack designed
for uniform current distribution
throughout.

Silver-plated hardware for mini-
mum skin resistance. To minimize
or eliminate corona, terminals are
finished with large radii of curva-
ture. Steatite insulator shaped o
hold gradients below corona limits.

FOR RADIO-ELECTRONIC AND
INDUSTRIAL APPLICATIONS
"AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S.A
¢ SALES OFFICES IN ALL PRINGIPAL CTIES « Export: 13 E. 40tk ST., NEW YORK 16, N. Y.

Gable: 'ARLAB’ o 1n Canada: AEROVOX CANADA LTD., Haw

AMILTON, 0N fo/
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Common Sense Assembly
Engiveering

TS CERTAINLY sound common sense lo save
I any assembly time which does not add to
your product or vour profits. The way the
I T. E. Circuit Breaker Company of Phila-
delphia saved it . . . in assembling switchboards
and civenit breakers. They used P-K Self-tap-
ping Screws evervwhere possible. in many
Kinds of materials. The minutes saved by elimi-
nating individual tapping operations are mul-
tiplied many thousands of times in assembling
this kind of apparatus. That rates as comumon
sense assembly engineering!

You don’t know . we don’t know . . .
whether or not P-K Screws would save you
money on your assembly job. But we do know
that in 7 out of 10 jobs submitted to us, P-K
Screws do the job betier, for less. Whv not find
out il vour job is one of the lucky seven?

Let a P-K Assembly Engineer prove it

Trte P-X Tyge ‘F”

The way one manulacturer makes fastenings
with P-K Self-tapping Screws illustrates only a
small part of the advantages of these unique
fustenings. Mavbe your produet needs some of
the many other advantages of P-K Serews.
With the help of a PN Assembly Engineer
vou can find out . . . either by his calling on
vou. or your muailing in assembly details . . .
both without ebhigation. Parker-Kalon Corp.,

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

S f-tapping Serew is
uied for a multitude of
{zstenings . . . “Dr wire
¢ eats, insulat.on,
switch ccvers. name
a1l calioration plates.
a1l even funcdiors as
t2-mina s ir 1lese
I T. E. switcabczrds
a3 circuit brez kers. It
c1s5 a dean. soug fit-
t:rg thread s :t is
dr-—ven, ard makas se-
cure fastenings 'n such
n zterials as the date,

€23d3rny asdestos, end
bacelite used im these
sw tchbeards.

Sold Only Through Accredited Distributors

N £

ES 7

TYPE “'I" TYPE TYPE

TYeE TYRE HEX TYeE I’ TYPE  TYPE

PARKER-KALON SELE-TAPPING SCREWS

A FASTENING FOR EVERY METAL AND PLASTIC ASSEMBLY
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Typhonite Eldorado— the pleasant
pencil designed to speed your work
and lighten your day. Eldorado
works with you—produces the

best job on every job!

DIXON’S TYPHONITE

ELDORADO

PENCIL SALES DEPARTMENT, JOSEPH DIXON CRUCIBLE CO.. JERSEY CITY 3, N. J.
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NATVAR No. 400

Can Take Soldering Operations
4

o

Q f)—

New York Transformer
Company’s Type 11071 is
a self-regulaling power
supply transformer. This
interior view shows leads

prolecte(l by NATVAR
No. 400 high-heai-resistant
extruded vinyl tul)ing be-
fore hermetic sealing in
potting compound at ele-
vated temperature.

NEW York Transrormer Company uses NATVAR No. 400

tubing in this rugged, high—ef”ﬁcienoy transformer to provide maxi-

mum protection for the leads. When these leads are soldered to the
pins, the tubing does not have to be cut back, because NATVAR

No. 400 has remarkable heat resistance. ® Varnished canvas
® Varnished duck

® Varnished cambric — straight cut and bias

® Varnished cable tape

® Varnished cellulose acetate

There are many other superior characteristics of NATVAR No. 400

which make it worthy of consideration for applications wherever ® Varnished Fiberglas cloth
® Varnished papers

® Varnished special rayon

extruded vinyl tubings can be used to advantage. ® Varnished tubings and sleeving

® Varnished identification markers
. o o 9 ol l5 o [ ] H i
Write, wire or phone us for full description and specifications. We tacquered tubings and sleevings

® Extruded vinyl tubing

can deliver immediate]y either from the stock of a wholesaler near ® Extruded vinyl identification markers

you, or from our own. Werite for Catalog No. 20

T0NAL VARNISHED PRODUCTS

TELEPHONE CABLE ADDRESS
/ RAHWAY 7-2171 NATVAR: RAHWAY, N. J.
201 RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY

S-NVE-1

__ www americanradiohistorv com
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MANENT MAGNETS

- PRODUCTS comp

© NORTH MICHIGAN AVINUL, G“CA_QO 2. ILLINOIS * - ¢ SPECIALISTS IN PERMANINT MXONT

.

MAY DO IT BE

Precision Grinding of Permanent
Magnets to Close Tolerances

For accurate grinding to crit-cal toler-
ances, a large battery of diversified
machines is required. Conventional-type
grinders are capable of many esszntial
operations, but numerous machines have
been designed and installed to do special
work more efficiently and economically
than could be done on standzrd grind-
ing machines. On some maguets, only
a single plane must be ground; but as
many as twenty-two planes have to be
ground on others. Because of the wide
range of magnet shapes and sizes, our
grinding department is equipped with
machinery for practically every coaceiv-
able magnet grinding task.

Our engineers will be plzased to con-
sult with you in solving your engineer-
ing problems. For data on permanent
magnet application, write for new *“Per-
manent Magnet Manual” preparad by
The Indiana Steel Products Corapasry.

-

-

TTER!

SINCE 1910

March 1946 — ELECTRONICS

www americanradiohistorv com



o

' hallicrafters w2/ S-40 -

' New beauty and per-

fect ventilation in the
perforated steel top

Separate electrical
bandspread with in-
ertio flywheel tuning.

_ Tuning range from
540 kc to 42 Mc con-
tinyous in four bands

i

i Self-contained, shock .

- mounted, permanent
magnet dynaomic
speaker

3
1‘_ All controls logicalty
E gravped for easiest
operation, Normal

=

| position for broad-
cast reception

G e - - Vo
" marked in red, mak- ) - f -
iy . o i . i . ’ . i .
~ ing possible general Automatic noise  3-position fone  Standby receive - Phone jack .
. yse by whole family. limiter ke o ,g;&\tr&o [ U ewitch i x 2 =
i S i = @ . St i 5 i, .%"____
- S Al b o = G e -
o 5 o A e O L x £ L
s iy ; e s T (APPROXIMATELY
. S el L ' Ty
e pi ! e S o e S SR R B ELY]

. New design, new vutility in a great ¢ ’950
new communications receiver. . . ——

Here is Hallicrafters new Model $-40. With this great communications receiver, handsomely designed,
expertly engineered, Hallicrafters points the way to exciting new developments in amateur radio. Read
those specifications . . . it's tailor-made for hams. Look at the sheer beauty of the $-40 ... nothing like it
1o be seen in the communications field. Listen to the amazing performance . . . excels anything in its price
class. See your local distributor about when you can get on S-40.

INSIDE STUFF: Beneath the sleek exterior of the S-40 is a beautifully en-
gineered chassis. One stage of tuned radio frequency amplification, the
5-40 uses a type 6SA7 tube as converter mixer for best signal to noise
ratio. RF coils are of the permeability adjusted “micro-set” type identical
with those used in the most expensive Hallicrafters receivers. The high
frequency oscillator is temperature compensated for maximum stability.

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

hallicrafters raoio

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. 5. A.
CORYRIGHT 1285 TRE {ILLICRARIERS €O, Sole Hallicratters Representatives In Canada: Rogers Maejestic Limited, Totonto - Montreal
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*PLASTICONS —

plastic film

dielectric capacitors

A
smaufliglhg’pra Vem e”

t [

Specified by Signal Corps, I”

Air Corps and Navy for more 0”

severe operating conditions than e

oil-paper capacitors. Closer tolerances, sers ,
|

wider temperature range, greater safety
factor, longer life. Now available at the following prices:

PLASTICONS TYPE AOC

Mfds. DC-W Dimensions List Price Your Price
E S 600. .. ... .. 47 0x 2" x VAT $280.......... $1.68
Lo 1000....... ... 2% x 134" x Vo 3.65.......... 2.19
2 1000, . ..., . .3 Vo x 2% x Ao 470.......... 2.82
4 1000. ......... 4% " x 2L x BRe” 585.......... 3.51
6 ...... oo 10000 A%  x 3 x W . 765 ... .. 4.59
8 ... 1000....... ... A% x 3" x BT 840.......... 5.04
| 2000.......... 2%" x 2" x V4T 520.......... 3.12
2 2000.......... AT x 2VA" x W 6.10.......... 3.66
N 2000, ....... .. 3L x 3¥ x W4T 7500 ... 4.50
S 2000.......... 3UA" x 33" x BT 840.......... 5.04
S 3000.......... 47 x 25" x 16" 11.00. ......... 6.60
2 3000.......... 47 x 3" ox LY., 14.00.......... 8.40
4.0 3000.......... A7 x 33T x 1347 . 1935, ......... 11.60
) 4000.......... 47 x 3" x VT 25.00.......... 15.00
2 4000.......... A067 x 33T x 13T 30.00.......... 18.00
| 5000.......... 47 x 3" x WM. ..3000. ... 18.00
2 5000. ... ... 3L x 3L x 46T 37.50.......... 22.50
S 7500. .. ....... 3" x 33" x 496" 45.00.......... 27.00
10000, ... .. ... 47 x 33" x ANe" . 80.00.......... 48.00

......QOQ.OQQQQQ..Q.....C.......-'|i‘.q||-lllllIIl."

ALL PLASTICON CAPACITORS are guaranteed for six months.

@ Order from your distributor. If he cannot supply you, write direct.

Condenser Products Company

1375 NORTH BRANCH STREET o CHICAGO 22, ILLINOIS
March 1946 — ELECTRONICS
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Electronic Parts: ENGINEERING AND PRODUCTION

The gadget above is a junction box for a co-axial gas-
filled transmission line. It is one of a series of cou-
pling units, end seals and other fittings for high-
frequency transmission—designed and built by Lapp.

To this type of construction, Lapp brings several
innovations and improvements. For example, such a
line from Lapp parts is genuinely leak-proof. Every
gasket is under spring loading, so there’s no leakage
created by vibration or thermal change.

Whether or not you’re interested in gas-filled
transmission lines, you ought to know about Lapp.
Here is an organization of engineers and manufic-
turers with broad basic knowledge of ceramics and
their application. With experience in hundreds upon
hundreds of special-purpose electronic parts, we
have been able countless times to improve perform-
ance, or reduce costs, or cut production time through

ELECTRONICS — March 1946

the application of our specialized skills to design and
manufacture of parts involving porcelain or steatite
and associated metal parts.

For quick and efficient assistance on a war produc-
tion subcontract—or for the competitive advantage
Lapp-designed and Lapp-built parts will give to you
in the postwar battle—an inquiry to Lapp now may
payyoudividends. Lapp InsulatorCo.. Inc.. LeRov, N. Y.




N0 WAVE-FORM DISTORTION

WITH

SECO AUTOMATIC
VOLTAGE REGULATORS

IN designing electrical apparatus, the
engineer not only specifies a definite operating
voltage but also assumes that the wave-form
of the specified voltage will be a sine wave.
If these two factors are not considered, the
efficiency and utility of the equipment is drastically reduced if not completely eliminated. Although
the SECO automatic voltage regulator can not manufacture a sine wave, it will maintain a constant
output voltage without wave-form distortion regardless of variations in input voltage or output
load current.

Such desired performance is obtained by combining an electronic detector circuit with a motor-
driven variable auto-transformer. There is no dependency on saturation of core material for
regulating action. In direct contrast, the variable auto-transformer together with its auxiliary
transfornier are designed to operate far below the saturation point assuring the zero wave-form
characteristic.

This feature, plus many other decided advantages, has prompted the exclusive use of SECO regu-
lators for countless applications. An investigation may prove it ideal for your particular requirement.

Send for Bulletins LE

SUPERIOR ELECTRIC COMPANY

703 LAUREL STREET, - * . BRISTOL, CONNECTICUT
STOCKED BY LEADING DISTRIBUTORS IN THE UNITED STATES AND CANADA
8 March 1946 — ELECTRONICS
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NEW power triode with
NEW high efficiency, for

NEW h-f transmitter
cireuits

ENERAL ELECTRIC introduces Type GL-592 as a
triode which sets entirely new standards of
efficiency for power tubes in the high-frequency class.
Operating at frequencies (for mac ratings) up to
110 megacycles, a plate input of 600 watts with dissi-
pation of 200 watts gives Tvpe GL-5$2 preference for
both transmitter and electronic heating applications.
Here is an h-f tube that really conserves power, with
maximum results in usable output!

Small, compact, with solidly mounted and braced
filament, grid and plate, Type GL-592 is thoroughly
modern in design. All leads are sho-t, and two grid
leads to separate side terminals further reduce lead
inductance. Fernico metal-to-glass seals make possi-
ble (1) elimination of a base with its attendant di-
electric losses, (2) the non-soldered plate terminal
to withstand high temperatures snccessfully. All
terminalcontactsaresilver-plated for greaterefficiency.

Ask vour nearest G-E office or distributor for
further facts about this new, moderrz G-E h-f triode.
Or communicate direct with Electronics Department,
General Electric Company, Schenectady 5, New York,

Typ= GL-592

$15.50

CHARACTERISTICS
FILAMENT VOLTAGE - o
 FILAMENT CURRENT - | samp
MAX. PLATE RATINGS. CLASS C TELEGRAPHY -
VOLTAGE - - - | 3,500 ¥
CURRENT - 250 ma
S A — : - ‘————m .
DISSIPATION e . 200 w
PLATE POWER OUTPUT, TYPICAL OPERATION | 7425 w
TYPE OF COOLING - | TORCED-AIR

GENERAL 3 ELECTRIC

161-ES-8850

TRANSMITTING, RECEIVING, INDUSTRIAL, SPECIAL PURPOSE TUBES - VACUUM SWITCHES AND CAPACITORS

ELECTRONICS — March 1946 39
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When you come to our Assemblies

... you'll find we make them in all shapes and sizes. The larger one illustrated is a
breakaway conncctor we made during the war for use in airborne electronic cquip-
ments. (22 individual connectors in this fellow.) The smaller one is a miniature one-
piece molded socket for an electronic tube. We've made assemblies infinitely smaller:
we've made them all sizes in between. And if you turn up with a speeial problem,
we're prepared to make them even larger and more complicated than the connector,

Our war experience gave us many valuable lessons in flexibility —flexibility in
our thinking as well as in our operation. Our specialty is making what vou want the

way you want it and getting it to you when you want it.

Specialists in RADIO & ELECTRONICS

The UCINITE CO.

LAMINATED BAKELITE ASSEMBLIES
N ] ille ] e
Newtonviile 60, Mass. CERAMIC SOCKETS » BANANA PINS &

l}.lh-iﬁi:.ll'i of United-Carr Fastener Corp. JACKS + PLUGS + CONNECTORS * ETC.

March 1946 — ELECTRONICS
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MAIN OFFICE:

ASS production and a watchmaker’s precision usually
are strangers — especially if unit cost is low. Here
you see a job setter adjusting a precision lathe on which
tiny grids are wound to tolerances as tight as .0005 inch.
Keen eyesight, patient perseverance, and the skill of a fine
toolmaker, are his requisites. Pitch, turns per grid, inside
and outside diameters, cross-sectional shape must be right
on the nose. Furthermore, they must be kept there despite
engineering changes in specifications, variances in ma-
terials, and wear and tear of the machine.
With this lathe turning up to 1000 rpm, grids form
faster than the eye can travel. It is amazing to watch
the tiny parts take shape — to examine with a micro-
scope the rugged manner in which each lateral turn is
swedged into the side-post rods.
Yet as you see these grids produced at top speed, it all
looks easy. Nothing to it—if you know how. Then you
stop to think. You realize skilled hands and precision
machines are part of the Hytron know-how which
makes tough jobs easy-—which gives you tubes of de-
pendable, jewel-like precision at prices absurdly low.

OLDEST MANUFACTURER SPECIALIZING IN RADIO RECEIVING TUBES

HERE'S AN EXAMPLE of HYTRON KknowW-HOW..

¥

SALEM

MASSACHUSETTS

ELECTROMNICS — March 1946

www americanradiohistorv com

41



007
yay WE SERVE vo, T

“R§mm PRODUCTS €O.,INC.

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

E@  Guslom Goaflsmen in Fhoel Molal
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e LABORATORY INSTRUMENTS FOR SPEED AND ACCURACY

NEW -hp- DISTORTION ANALYZER

continously variable over entire AF spectrum

s

OUTSTANDING NEW FEATURES
Cavers Audio Spectrum
Measures Noise as Small as 100 Microvolis
Linear r-f Detectar
Ball-bearing Frequency Control Dial
High Order of Accuracy and Stability

- MODEL 330B

In the Model 330B Distortion Analy-
zer, the now - famous Hewlett - Packard
resistance - tuned circuit is used in con-
junction with an amplifier to provide
many new and outstanding advantages.
Here is an instrument which will meas-
ure “total” distortion at any frequency
from 20 cps to 20,000 cps. Thus for the
first time an instrument which covers the
audio spectrum is available for distortion
measurements. The Model 330B will
also make noise measurements of volt-
ages as small as 100 microvolts. A linear
r-f dectector makes it possible to meas-
ure these characteristics directly from a
modulated r-f carrier. This feature,
coupled with the convenience, high sen-
sitivity, accuracy, stability, and light
weight which are traditional in all - p-
instruments, make the Model 330B
uniquely valuable for broadcast, labora-
tory, and production measurement.

USES

The flexibility of the Model 330B
leads to a wide number of applications.

HEWLETT-PACKARD COMPANY

It may be used to measure the total dis-
tortion at any frequency of an audio sig-
nal, or of an audio-modulated r-f carrier.
It may also be used as a voltmeter for
measuring voltage level, power output,
amplifier gain, or for any other use for
which a high-impedance, wide frequency
range, high sensitivity voltmeter is de-
sirable. The frequency selective amplifier
can be used as an audio-frequency meter
to determine the frequency of an un-
known audio signal. The Model 330B
may also be used as a high-gain, wide-
band, stabilized amplifier, having a max-
imum gain of 75 db.

This new Model 330B Distortion An-
alyzer is particularly adapted for use as
an all-round measurement device in the
broadcast studio and broadcast transmit-
ting room. Speed and case of operation
commend it for laboratory and produc-
tion testing. Write today for complete
data, prices and delivery information on
-hp’s- newest and finest distortion meas-
uring instrument, the 330B Distortion

1156

Analyzer,

NEW MODEL 201B
RESISTANCE-TUNED
AF OSCILLATOR

In FM and other fields where
high fidelity is important, this new
-hp- Model 201B Audio Frequency
Oscillator will meet every require-
ment for speed, ease of operation,
accuracy, and purity of waveform.
Outstanding new features include:
3 watts output, distortion less than
U5 of 1%, low hum level, new dial
with ball-bearing drive, accurate
expanded frequency calibration, im-
proved control of output level. Be-
cause of its low distortion it is a
distinguished companion instru-
ment for the new Model 330B Dis-
tortion Analyzer. Write today for
complete specifications on this new
-hp- Resistance - tuned Audio Os-
allator,

BOX 1156A « STATION A+ PALO ALTO,CALIFORNIA

Avdio Frequency Oscillators VYacuum Tube Voltmeter
Noise and Distortion Analyzers

Square Wave Generators

Signal Generators
Wave Analyzers Frequency Meters

Frequency Standards Attenuvators Electronic Tachometers

ELECTRONICS — March 1946
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AMPERES
RF.
WESTON

PULLEY OR GEAR RATIO 111
LECTRICAL INSTRUMURT CORR KEWARK, R

AMPERES R.F.

THERMO COUPLE TYPL

. . « for the equipment you build!

There’s no more certain way to insure the efficient perform:-
ance in your customers’ hands of the machines or devices you
build, than to equip their panels or controls with trustworthy
instruments. And for that very reason, the name WESTON
on a panel instrument helps build buyer acceptance and good-
will for the products on which they are installed.

WESTON instruments are available in all the types, sizes
and ranges essential for panel or built-in requirements. Com-
plete information, or engineering cooperation, is available on
request. Weston Electrical Instrument Corporation, 618 Fre-
linghuysen Avenue, Newark 5, New Jersey.

eston Clbiments

Atbany - Attanta - Boston - Buffalo - Chicago + Cincinnati - Clevelaod - Daflas - Denver - Detroit « Jacksonville - Knoxville - Los Angeles - Meriden - Minneapolis - Newark - New
Orteans - New York - Philadselphia  Phoenix - Pittsbucgh - Rochester - SaiFrancisce * Seattfe - St. Louls - Syracuse » In Canada, Northern Electric Co., Ltd., Powerlite Devices, Ltd.
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www americanradiohistorv com



™

o7 LOCKING PLUS

ASSEMBLY EFFICIENCY!

2
] W LOCK WASHERS PROVIDE

THE CORRECT LOCKING POWER . .. FASTER,
LOWER COST ASSEMBLY !

Don't be satisfied with just any lock washer. Let
Shakeproof engineers give you the benefit of their
years of experienee in analyzing and solving the
fastening problems of leading metal-product manu-
facturers. If you have applications where lock washers
are used in large volume, a special type designed to
meet your particular locking needs may improve

performance and facilitate assembly. Often, the

locking teeth can be “built-in” to a part——deﬁnitely

reducing costs. Decide now to contact Shakeproof

"

for a study of your lock washer requirements. DISCUSS YOU

The Shakeproof tapered.twisted s‘ﬁ“ E l no o F l “ CO

tooth locking principle provides
positive protection against the loos-
ening action of vibration. With this
sample kit which contains various
sizes and types you can quickiy

FASTENING
PROBLEMS wIiTH SHRKEPROOF

prove its outstanding efficiency. Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS
Write for Kit No. 21, today | 2501 North Keeler Avenue, Chicago 39, lllinois
Plants at Chicagoe and Elgin, lllinois
/ In Canada: Canada lllinois Tools, Ltd., Toronto, Ontario
Los Aggeles Office Detroit Office
5670 Wilshire Blvd., Los Angeles 36, Calif. 2895 E. Grand Blvd., Detroit 2, Mich.
ELECTRONICS — March 1946 45
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DUAL-PREDETERMINED
ELECTRONIC COUNTER

4 For processes requiring a rapidly repeated operation to occur
- alter a predetermined number of counts!

A time and money-saving instrument . . .

+ o+ o+ o for counting and stacking sheet metal,

- + » o for rapid and accurate control of length and spacing of slide fasteners.
+ « + o for use in automatic packaging of objects such as buttons and pills.

e + + « and for many other operations throughout industry.

The Potter Dual Predetermined Electronic Counter is an innovation in the field of industrial
control where the product to be controlled can be set up by discrete predetermined numbers.
It employs three or four standard Potter 4-tube counter decade circuits which are arranged to
give two independent predetermining channels in which any number, from 0 to 10,000, may be
initially set up by simply manipulating the rotary switches that are mounted on the front
panel. During the operation, each channel is dlternately pre-set to the desired determined
number . . . this is accomplished automatically by self-contained circuits and occurs in much less
than one millisecond, a speed not obtainable with predetermined mechanical counters.

The input is arranged for operation with either Jnake-contacts or sharp negative pulses. Input
frequencies may be in excess of 1000 cycles per second. Output. includes an ultra-high speed
relay with single pole double throw contacts. One circuit is closed during the first predetermined
cycle. The other is closed during the second cycle. Power operation is obtained from a 110 volt
60 cycle circuit. The standard unit may be ordered for a total count capacity of 1000 or 10,000
with either the single or dual predetermining channels. Other count capacities on special order.

POTTER TWO-DECADE ELECTRONIC COUNTER .. . a versatile instrument
for use as a counter, timer, interval controller, radiation counter, etc. Non
predetermined. Counts’ up to 1000 per second. Qutput relay for connecting to
external electromagnetic counter to extend count.

STANDARD COUNTER CHRONOGRAPH ... for measuring time intervals such
as encountered in projectile velocity measurements to the nearest 10 micro-
seconds with a full scale reading of 0.1 second. Special chronographs counting
s at rates of 400 K.C. or 1.6 m.c. for high precision measurement

INTERVAL GENERATORS . .. for producing a predetermined time interval in
discrete steps of 10 microseconds.

Additional Details on these Potter Instruments Will Be Forwarded Promptly.

\
!
ELECTRONIC COUNTER PRODUCTS

136-56 ROOSEVELT AVENUE FLUSHING, NEW YORK

45 March 1946 — ELECTRONICS

www americanradiohistorv com



THE FIRST STEP

o Blaying

SMALL GEARS

Discuss with a G. S. engineer the precise job you
want the gear to do. If possible do this even before
blueprints or detailed specifications have been
completed. That is the first step, the most efficient
FRACTIONAL Hop, and successful way to buy small gears. G. S. will

bring to your gear problem a wealth of know-
ledge and experience gained in a quarter century
of specialization. Our seasoned counsel frequently
avoids costly mistakes. It shows the way to real
economies made possible by methods and ma-
chinery specially designed for the uniform, quantity
production of better Fractional Horsepower
Gears. Ask us, now, how we can best serve you.

EAR Specialties

{3 WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER GEARS@

ELECTRONICS — March 1946 47
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MODEL 488A—

Dual DC Sensitivity: 20,000 and
1,000 ohms per volt plus AC Sen-
sitivity of 1,000 ohms per volt.

The experience and “know-how’ that are built into
this quality multitester make it ideal for precise
testing of radio and electronic equipment in the

field, shop or laboratory.

FEATURES

Wide spread, easy reading ochmmeter scales. Full
scale to center scale ratio 75 to 1. Current readings
in both AC and DC in ampere ranges. High volt-
age measurements to 6000 volts AC and DC. High

voltage test leads included.

N 0 4 2oy 3

ultra-sensitive
R. c. PO

s, | multitester

RANGES T

DC Voltmeter: 0/3/12/60/300/600/1,200/6,000 volts.

AC Voltmeter: 0/3/12/60/300/600/1,200,/6,000 volts.
Output Voltmeter: 0/3/12/60/300/600/1,200/6,000 volis.
DC Microammeter: 0/60/300 microampéres.

DC Milliammeter: 0/3/20/120/600 milliamperes.

DC Ammeter: 0/12 amperes.

AC Ammeter: 0/3/6/12 amperes.

Ohmmeter: 0/3,000/300,000 ohms; 30 megohms

MODEL 488A. Size: 13" x 12%" x 5%", Weight
10%2 Ibs. Complete, ready to operate, with battery
and heavy duty high voltage test leads in a con-
venient carrying case of sturdy oak®with remov-
able cover.

RADIO CITY PRODUCTS COMPANY, INC.

127 WEST 26th STREET

MANUFACTURERS OF PRECISION ELECTRONIC
OHM - MILLIAMMETERS, SIGNAL GENERATORS,

NEW YORK CITY 1, N.Y.

LIMIT BRIDGES, VACUUM TUBE VOLTMETERS, VOLT-
ANALYZER UNITS, TUBE TESTERS, MULT!-TESTERS.

March 1946 — ELECTRONICS
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You can Start!—Stop!—Reverse!—or
“Keep things moving!”

Alliance Power-pakt motors will do one
or all! They'll multiply automatic opera-
tions, provide better control, and speed
up performance.

Operating characteristics and power
ratings are variable. For radio, electronic,
electric and heating controls—for remote
actuation, continuous and intermittent
duty, there's probably an Alliance motor
already “built to your order”.

MINII-\TURE MOTORS
THAT KEEP 'EM MOVING

WHEN YOU DESIGN —KEEP

o

Here Are Just A Few Places:

Electronic and electric controls, time, pressure, temperature

and humidity controls, remote actuation controls, radio tuning
and turntable drives, coin operated dispensers, fans, valves, blowers,

door openers, signals, motion displays, projectors and specialized uses.

ALLIANCE MOTORS are made with centerless ground precision
shafts; large, self-aligning, graphite bronze oilless-type bearings; and
with adequate mounting facilities to incorporate them in any device. Shaded
pole induction type motors for A.C. voltage from 24 to 250, and frequencies

of 40, 50 or 60 cycles have starting torques from one-half ounce-inches

at 10 watts, to two ounce-inches at 36 watt input. Spl t phase resistor

type, enclosed reversible control motors for
intermittent duty, with or without integral
4 gear reduction are made for 60 cycles,
24 or 117 volts. Typical weights run
from less than 13 ounces to more

than two and one-half pounds.

cC

MOTORS IN MIND

ALLIANCE MANUFACTURING COMPANY . ALLIANCE,

ALLIANCE TOOL AND MOTOR LTD.,, TORONTO 14, CANADA

ELECTRONICS — March 1946
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This high frequency insulation will not carbonize under arc,
yet it possesses dielectric properties of the highest order.
Made entirely of inorganic materials, Mykroy cannot char or
turn to carbon even when exposed to continuous arcs and
flashovers.

The sheet of Mykroy in the photo was exposed to a 50,000
volt arc after which it was sectioned and carefully examined
for signs of damage. None were found . . . not even the
slightest excoriations were present, hence no low resistance
paths formed to support breakdown.

Engineers everywhere are turning more and more fo
Mykroy because the electrical characteristics of this perfected
glass-bonded ceramic are of the highest order—apd do not
shift under any conditions short of actual destruction of the
material itself. Furthermore Mykroy will not warp—holds its
form permanently—molds to critical dimensions and is im-
pervious to gas, oil and water. For more efficient insulation
investigate Mykroy. Write for copies of the latest Mykroy
Bulletins.

MADE EXCLUSIVELY BY

Cross sections of the test sheet made at the
point of exposure to the 50,000 volt arc (mag-
nified 10 times) show no trace of damage.

MECHANICAL PROPERTIES*
MODULUS OF RUPTURE............c....... 18000-21000ps|
HARDNESS )

Mohs Scale 3-4 BHN. BHN 500 K9 Load. 63-74
IMPACT STRENGTH........ASTM Charpy .34-.41 ft. lbs.
COMPRESSION STRENGTH.
SPECIFIC GRAVITY.. ..
THERMAL EXPANSION. d 6 per .
APPEARANCE.................Brownish Grey to Light Ton

ELECTRICAL PROPERTIES*
DIELECTRIC CONSTANT JRURORRRRROORN . .- T 4
DIELECTRIC STRENGTH (% ") ....630 Volts per Mi)
POWER FACTOR............001-.002 (Meets AWS L-4)
*THESE VALUES COVER THE VARIOUS
GRADES OF MYKROY
GRADE 8 Best for low loss requirements.
GRADE 38. Best for low loss combined with high mes
chanical strength.
GRADE 51 Best for molding applications.
Speclal formulas compounded for special requirements,

024

020
014

LOSS FACTOR

/i3 NICS
’RON "HA N, N O z 10. 00
1 EC ECHZ=="¢"" 70 CLIFTON BLVD., CLIFTON, N. J. weorcvonts ar 7
CHICAGO 47; 1917 N. Springfield Ave., Tel. Albany 4310

P : 89 Broad Street, New York 4, New York Based on Power Factor Measurements made by
EXELRLREN o reet. New Tor e o Boonton Radlo Corp. on standard Mykroy stock.

MYKROY IS SUPPLIED IN SHEETS AND RODS — MACHINED OR MOLDED TO SPECIFICATIONS
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NGNS weenperaeve
7 TEEYISION RECENVER 1Y

HERE’'S HOW 'I'E DuMONT TYPE 7EP4 HELPS KEEP

RECEIVER MANUFACTURING COSTS AT ROCK BOTTOM:

Simplicity of the tube design as- High deflection sensitivity; ex-
sures low-cost production ceptionally good light output

Low operating voltage requires Special DuMont “Eye Comfort”
simple, low-cost power supply soft-quality screen
!

Inexpensive but adequate all- » Stellar performance that “sells”
d phenolic magnal base culs q receiverstoamassmarket...and
down socket costs at a profit

LET DUMONT'S REPRESENTATIVE PROVE THIS IS YOUR “BEST BUY!”

© ALLEN B DUMONT LABORATORIES. INC,

Tacsnion Eloctioniin & folboisiore

ALLEN B. DUMONT LABORATORIES, INC., PASSAFC, NEW JERSEY = CABLE ADDRESS: ALBEEDU, PASSAIC, N. J,, U. 5. A.

o L R = = S . e "
R T o At T T |7 Nt Nl el
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INDUSTRIAL PDWER

IN A SMALL PACKAGE

W]
Jl L.
Lol J—"‘. -

500 WATT DRIVER

s

uP TO 25Kw 60 MCS

Another ) Licensed Under RCA Patents
“Lewis at Los Gatos’’ . ] ~ List Price

Transmitting . . |
- ane

e '_: i l‘ = -.7__:_.;..

.
Only 14 inches high and approximately quired as only 6%%’&.&:39 g hEDe¢

6 inches in diameter at maximum dimen- are necessary for forced air ¢ )
sions—yet two Lewis L-129-R transmit- tubes. Expensive water systems for anodel e
ting tubes can deliver 25 kw. of useful cooling are eliminated.
power at industrial heating frequencies. Built “rugged and reliable” by “LEWIS
This, with a self-excited oscillator or, if AT LOS GATOS"” the L-129-R will give
frequency stability is essential,with an ex- long and trouble-free life under strenuous
ternal driver of only 500 watts capacity. industrial operating conditions.
No extensive heat transfer unit is re- Wire or write for our representative,

Subsidiary of Ai rieél‘lf

MANUFACTURING CORPORATION

ELECTRONICS

LOS GATQS » CALIFORNIA
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An example of Cinaudagraph Speaker
Engineering—the fifteen-inch electro-
dynamic speaker of Aireon’s Elec-

tronic Phonograph, most perfect of
commercial music machines. ;
b

\

\

Aireos

CinuudugruphA
Speaker

for every
electroaccoustical application

Tweh &

ireon Cinaudagraph Speakers, Inc.
has the facilities, experience and engi-
neering ability to design and produce
better speakers for any purpose. Whether
it is a two-inch unit for table model
radios, or a fifteen-inch for commercial
phonographs, the same research, preci-
sion Eonstruction and superior materials
are employed. All Cinaudagraph PM
Speakers use Alnico 5,the ‘miracle metal”
which gives you four times the perform-
ance without size or weight increase.

YOV |

In Aireon’s s¢ientific laboratories 1n-
dividual and special problems of elec-
troaccoustical feproduction are under
constant stlid¥, so that the finest, truest
tonal reprﬁéhction may be combined with

W

unusual fSfamina and long service life.

plicaddress systems,radio,commercial
onographs and many special purposes.

Aireon Cinaudagraph Speaker for small
‘ radios — remarkable fidelity reproduction

within a two-inch cone. The magnet
structure is of Alnico 5.

Ae——
Subsidiary of Ailreon Manufacturing Corporation
3911 SOUTH MICHIGAN AVENUE, CHICAGO

ELECTRONICS — March 1946
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complete plastic produc

tion...

No. 1

lerances,
Yohtle job em
combinatio®
loid’s €%
ities. It W&
mluedr

utr
polished
wall und

FORMING

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

has worked for
every industry,
producing fin
ished products
as well as sub-
assemblies,

L
A P

MACHINING
Printloid is ex-
perienced in pre- £}#¥
cision work to
.001” in all ma-
chining and finishing operations.
Typical of our complete facilities
is 2% inch through spindle lathe
capacity for machining.

93 Mercer Street

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

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

54

PRINTLOID, INC., DEPT. E

all under one roof

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

. . lant. Experts handle your
This Bakolite s POUL ol i ; g &
styrone assegft%f the AT o— \ job from the initial design
roduced 08 sp oy, wimity -

through final assembly.
Results? No shopping
around, no wasted time. In-
stead, better design, uniform
control and lower costs with
Printloid engineering super-
vision at every step of the job.

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

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

New York 12, New York

1
)

(4 (4

PLASTIC FABRICATION
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“CUSTOM-BUILT”
'MULTIPLE CONTACY

EENYAWES]

for Electric, Electronic
and Industrial Uses

W

_“

New This complete new and handy guide for
proper relay selection. Your copy is ready.

Clare Type "C" d.c. Relay. For applications ’
wher= rapid operation and release are required.

This New Clare Catalog
is your guide and data book for

® . R ]
solving any relay problem Gt st weied fo el s s by

in 12 different standard or special types and sizes.

® In this handsome new catalog and engineering data book, Clare gives you
complete information that will help you solve any relay problem, no matter
what your requirements may be.

In these forty-four pages you will find the special features which make it possible

<t | i 39 g g Coil core on d.c. relays is solid rod of magnetic irom,
for CLARE to “custom-build” a relay to fit your most exacung ne.e.ds‘ Pictured the ends machined to give an absolutely flat surface.
and described are Clare Relays whose precision and dependability has been giffc:"d is drifled and tapped for fastening to heel

proved by usein many industrial applications. Your copy is ready. Send for ittoday.

Whatever your special requirement. . . you can count on Clare “custom-building”
to meet it. Clare sales engineers are located in principal cities. They are ready

and able to discuss your relay requirements with you . . . show you how CLARE

“Custom-Built” Multiple Contact Relays are the effective answer to modern High voltage spring pile-up insulators of special

design Problems. heat-treated Bakelite. Have minimum cold flow
properties, low moisture absorption content. Permit

punching without cracks or checks.

Send for the new CLARE Engineering Data Book now. Address: C. P. Clare &
Company, 4719 West Sunnyside Avenue, Chicago 30, Illinois. Cable address:

CLARELAY.
D:ufble arm armature assentl)b|y of ‘s(tainl!‘essl steel
(1] o J o o shaft, operating in a marine brass yoke. Heelpiece,
Custom-Built” Multiple Contact Relays for Electrical and Industrial Use tore and armature assembly of magnetic matal

www americanradiohistorv com
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e

DIAMOND

INSTRUMENT CO.

WAKEFIELD - MASSACHUSETTS

CO-AXIA

— Ifti.:‘:‘r)_ N T N R B e e T

U S T e o R

o
o1 5

(Connecto

BN AND CABLE

ASSEMBLIES

‘o g
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FlIEORESCEII'I' LAMP CAPACITOR

PRAGUE has the answers to fluorescent lamp
capacitor requirements. Standard units of proved
dependability meet most needs. Beyond this, Sprague
engineers welcome the opportunity to match their
broad experience in this field against special applica-
tions. Whether your problem is one of shape, size, or
mounting, heat, harmonics, or other operating con-
ditions, submit it to Sprague for recommendations.

WRITE FOR SPRAGUE CATALOG No. 20

In addition to Fluorescent Lamp Capacitors, Catalog 20
lists other Sprague Paper Dielectric Capacitor types for
practically every radio or industrial use.

SPRAGUE ELECTRIC CO., North Adams, Mass.

ELECTROMICS — March 1946 A 57
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LOWEST PRICED
TRANSFORMER

FERRANTI
HIGH QUALITY
PROMPT SERVICE
RAPID DELIVERY
and

COMPLETE ENGINEERING SERVICE
Omeuy Luantity - uo mzfazéawanme’tuiar.yg

AZ

FERRANTI ELECTRIC, iNCORPORATED
NEW YORK 20 RCA NZW YORK
SER T BUILDING |

| TRANSFORMERS. » CHOKES * FILTERS « WIRING AND ASSEMBLIES
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RESISTS

Extremely resistant to heat, the
PHENOLITE blades in this rotary air
compressor “stand up” successfully and
long—even at discharge temperatures
of 300 to 320 deg. F. Cross-section and
inset shows blade construction.

Durable Light-Weight

PHENOLITE

LAMINATED PLASTIC

improves producl performance and efficiency

For rotary air compressor blades—or
wherever a beat-resistant material is required
—Phenolite laminated plastic “stands up”
on every count . . . gives improved product
performance, efficiently and economically.

This outstanding property, plus its rare
combination of qualities, makes Phenolite a
“natural” for countless industrial applica-
tions. Light in weight (about one-half that
of aluminum), it is exceptionally resilient
and high in impact strength . . . is resistant
to abrasion . . . possesses excellent machina-

bility . . . resists moisture and changing

ELECTRONICS — March 1946

humidities . . . and is not affected by solvents
and oils.

In Phenolite, you may find the answer to
your problems—in products or plant equip-
ment. Find out some of the many ways this
versatile material may serve you profitably.
Write for full information and the assistance

of one of our trained engineers.

NATIONAL VULCANIZED FIBRE CO.

Offices in Principal Cities

WILMINGTON 99 DELAWARE

59
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GENERAL CABLE EXECUTIVE OFFICES
420 Lexington Avenue » New York 17, N. Y.

° * *
L] L L P
= SALES OFFICES
¢ & ATLANTA 3, GEORGIA MILWAUKEE |, WISCONSIN
” 311 Healey Bldg. P. O. Box 1934
# Walnut 6860 Concord 5290
. \ BOSTON 10, MASSACHUSETTS NEW ORLEANS I, LA.
Fet { Federal Street P. O. Box 1625
& Hubbard 3441 NEW YORK 17, N. Y.
205 E. 42nd Street
BUFFALO 15, N. Y. A
P . £6 Clyde Avenue MUrray Hill 4-7680
® < University 5202 :?;I;A:Ellpduslt‘\ 9'1 PA.
. % . CHICAGO 6, ILLINOIS xingr:;:y I2{;°
* Bl Dgcemal et PITTSBURGH 22, PA.
- ® 815 Park Bldg.
® [ CINCINNATI 2, OHIO Atlantic 0506
o 306 Lock Street PORTLAND 13, OREGON
Parkway 5740 2034 N. E. 56th Ave.
5 © CLEVELAND 15, OHIO Murdock 3601
~ » 2179 E. 18th Street RICHMOND 8, VIRGINIA
L ) Main 5790 P. O. Box 999
[ DALLAS |, TEXAS Richmond 6-0444
* {aterurban Bldg. ROME, N. Y.
P Riverside 9888 11000 Mill Street
= DETROIT 2, MICHIGAN Rome 1000
» 958 Maccabees Bldg. ST. LOUIS I, MISSOUR]
Madison 3950 1013 Louderman Bldg.
Main 3580

HOUSTON 5, TEXAS
2527 Talbot Street
Madison 2-3753

SAN FRANCISCO 3, CALIF.
30 Oftis Street

! .. Hemlock 6272
KANSAS CITY 6, MISSOUR} SEATTLE 4, WASHINGTON
304 Midland Bldg. 2020 Smith Tower
Victor 4835 Main 4271
LOS ANGELES 13, CALIF. WASHINGTON 5, D. C.
1229 Willow Street 730—15th Street, N.W.

Michigan 1444 District 7718

GENERAL (ABI_E

CORPORATI
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Why tie up capital in Bricks and Mortar 2

...USE IT FOR

MARKETING YOUR PRODUCTS !

Turn-over of available capital is essential to
a healthy and profitable enterprise. AND
THERE IS NO TURNOVER on capital
invested in plant and machinery.

Unless you are in that rare and fabulous
group of industries with more money than
you know what to do with, the expansion of
your business is very largely dependent upon
how much capital you have for marketing.

And that goes for the big fellow as well as
so-called “‘small business’.

Reconversion calls for *“speed to market”

Getting there first insures entrenchment in
the market, with consumers and more im-
portantly with distribution factors.

So why not take a good close look at the
parts and assemblies you need. Get going on
those you are best equipped at the moment
to make in your own plant . . . and call in a
cost-wise contract manufacturer. After he’s
sharpened his pencil, let him make the other
parts for you.

e

If he’s smart and experienced, chances are he
can not only get them out faster, but may
even be able to show you something in
better costs.

Let Lewyt Do It

Contract manufacturing has been our busi-
ness for something over fifty years. We weren’t
educated in the cost-plus days of wartime
production. We got ours the hard way, mak-
ing things for companies that had to get
things to markets where every penny on the
price tag counted.

Why not ask us in? Maybe we've got what
you have been looking for. At any rate, why
not find out what it is that makes a lot of
smart industrialists say, “Let’s let Lewyt
do it.”

* * *

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

BUY
VICTORY
BONDS

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

62
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Pcint - to - Point
Commercial

ELECTREONICS — March 1946

i

TEMCO dEhVEI;

within 30 tc 60 days

equipment for uny of
the following services:

®FM and AM
TI

i

I lIIII

©® AVIATION crfd MARlNE

® POLICE - FIRE - FORESTRY
and PUBLIC uTILITY

@ POINT - TO - POINT
COMMERCIAL

@ AMATEUR and leIZEN

Send us your reg@remmt_s
for IMMEDIATE octior

R N NS —— .,....'.....pl

co™

RADIO COMMUNICATION EQUIPMENT
TRANSMITTER EQUIPMENT MFG. CO.,

Police - Fire - Fores-ry
and Public Utility

345 Hadson Street, New York 14 N V.

- PR 1] 51 VIS S

SN

Aviation and Mearine

i
)
!
e
ﬁ
-
-i

e — -

P
G
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e PRECISION WIRE WOUND RESISTORS

e WHEATSTONE BRIDGES

e RADIO & ELECTRONIC TEST EQUIPMENT
¢ RADAR ASSEMBLIES

Eadtenn Electronics (onp.

PHONOGRAPH TURNTABLE UNIT The need at this time for large

quantities of phonograph turntable assemblies has prompted us to
quickly design and tool

up for the immediate

production of this item.

Engineers will find this com-

pact turntable meeting all of

their requirements for performance.

PERFORMANCE: — Correct and uniform speed is secured
through the use of a motor of ample capacity, preloaded
fo operate on the flattest portion of the torque-speed
characteristic.

QUIETNESS: — Is assured by full-floating rubber
motor mountings and rubber cushioned drive,
Permanent freedom from turntable wobble

is guaranteed by an extra rigid turntable,

an extra long bearing and precision
machining of these parts.

RELIABILITY: — The motor is fan-
cooled and will operate con-
tinuously with an

ohms.

Type B
Maximum resis-
tance 1,000,000
ohms,

excep-
tionally low temperature
rise. All bearings are of

to any value or tolerance.

ample size and are
provided with self-
lubricating
features.

Type C
Maximum resis-
tance 500,000
ohms.

Type A
Maximum resis-
fance 1,000,000

Instrument resis-
tance shunt .1
ohms or lower,
25 watts,

We will make special resistors

ROTARY SELECTOR SWITCH

Designed for use where low contact re«

sistance and mechanical sturdiness is
required. Its construction insures long
wear with low contuact resistance of less
than .001 ohm. May be arranged to have
several sections to obtain multi-polar
switching.

Well suited for precision test instru-
ments; shunt ammeters, thermo-couple
types, Wheatstone Bridges, and similar
devices.

41 CHESTNUT STREET, NEW HAVEN, CONN.

New York Sales Office

Los Angeles Sales Office

Turney & Beale
215-05 27th Ave.

Bayside, Long Island, N.Y.

Tel. BA 9-8958

64

Chicago Sales Office
Bauman & Bluzat
2753 West North Ave.
Tel. Humboldt 6809

www americanradiohistorv com

Boston Sales Office
11 Pemberton Square
Tel. Capitol 2425

J. E. Oliphant
and Company
505 Uhler Building
Marion, Ohio

Norman B. Neeley
7422 Melrose Ave.
Hollywood, Calif.
Tel. Whitney 1137
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The big advantages of AGALOY small tubing are:
Proper inside and outside surface conditions . .. Processed to bend and form as required.
Corrosion-resistant, heat resistant, accurate.

Stainless (Types 304, 308, 316, 446 and others) ... Monel metal
317, 321, 329, 347, 410, 430, ...Nickel...Inconel...L Nickel.

Available in sizes 518-inch outside diameter and smaller

AEA[”FTUBING COMPANY

75 WEST STREET, NEW YORK 6, N. Y. I

Send for r
Chicago Office: Mill: “Plan :vifrl;g::z

221 North La Salle Street, Chicago 1, lllinois Springfield, Ohio Tubing”

ELECTRONICS — Morch 1946
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|itustration of Stratopax relay used with a machine
control unit ready for plug-in connection (left) and with
cover removed before gas filling and sealing (right).

Contactor ready lor Stratopaxing before covering. Wrap around mount-
ing bracket, blister on_cover for adequate terminal clearance, and
binding post terminals meet specifications for unit.

Two typical Stratopax enclosures showing fill tube prolectors, glass sealderminals and
variations of design and mounting to meet requirements.

b6

Here are the adv'an:'rage_s

The science of Stratopax is the sealing of
electrical devices in metal enclosures in an inert pressurized
gas atmosphere. Stratopax, a service of Cook Electric Company
available to all manufacturers of e¢lectrical devices and com-
ponents, is the modern concept of the hermetic 'seal, with new
and greatly improved techniques in sealing, inert gas filling
and tightness testing.

Hera are the five basic features of Stratopax

. PREVENTS CORROSION resulting from atmospheric changes, chemi-
cal conditions and fungus, by the use of specially compounded
inert Nithelon gas.

2. PREVENTS EXPLOSION where gas and dust atmospheres are present,

3. PREVENTS ARCING AND BREAKDOWN in high altitudes for aijr-
craft applications.

4. ADDS TO LIFE OF INSTRUMENT by permitting maximum service
from contact points and through improved heat dissipation.

5. PREVENTS TAMPERING with factory adjusted equipment, and pro-

vides easy replacement if necessary.

6. RELAXATION OF SPECIFICATIONS and consideration of discon-
tinuance of plating metal parts, insulation of coil windings, complete
removal of coil winding wrappings, moisture and tungus proofing,
design features for appearance only, and numerous other factors
that become superfluous when Stratopax is used.

While the packing and sealing of instruments
may at first seem relatively simple, the steps involved in
Stratopaxing already existing equipment are, however, more
complex. How Cook engineers adapt existent equipment to
Stratopax with consideration of present mounting and space
limitations, and the steps taken in preparation of Stratopax
are completely described in the Cook Stratopax Engincering
Report. Iully illustrated, it explains thoroughly the need for,
and features of, Stratopax techniques used in filling, sealing,
testing and selection of gases. A request on your lctterhead will
bring you a copy immediatcly

A service of the Stratopax Division of

€ HICAGO 14, 1 LLINOI S
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high vacuum controlled

to one-billionth of an atmosphere!
the National Union ionization gauge

with Callite Kulgrid® welds . ..

A recent electron tube development — the National Union
Research Laboratories’ ultra-sensitive Ionization Gauge —
is capable of recording pressures of .00001 of a micron!
The simple rugged construction of this NU-R1038 Gauge
includes two and three-piece tungsten welds using Callite’s

| Kulgrid “"C” strand.
g Kulgrid* is a composite wire having an inner core of cop-
per bonded to a nickel sleeve. When stranded into a flexible

cable, Kulgrid has 70% of copper's conductivity —all of
nickel's resistance to oxidation at high temperatures.
Kulgrid eliminates flake deposits in the tube press, does
not become brittle — is shock-resistant. Kulgrid welds

— readily to itself, to nickel, copperclad, tungsten, molyb-.

denum and other related metals.

______ Kulgrid is only one of Callite’s many metallurgical devel-

‘‘‘‘‘ opments. When selecting components, check our complete
range of metallurgical specialties, Write for our catalog.
Callite Tungsten Corporation, 544 Thirty-ninth Street,
Union City, New Jersey. Branch Offices: Chicago, Cleveland.

*Kulgrid is covered by U. S. and foreign patents,

-
——
—
-—

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

KULGRID LEADS IN
A TYPICAL STEM.

FOR 26 YEARS PIONEERS }N T
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TYPE 241

Specially designed for
the observation of
audio and video sig-
nals. 5 CRT. Provi-
sion for grid modula-
tion. Includes front
cover, probe, and
shielded cable.

TYPE 224-A

Suitable for studies
involving signals such
as pulses or square
waves, having fre-
quency components as
high as 5 mc. 3 CRT.
Provision for grid
modulation.

Y s

.. the DUMONT Cathode-Ray

Oscillograph you’ve been waiting for!

TYPE 208-8

General purpose os-

cillograph. 5" infensi-
fier CRT. High-gain
amplifiers. Frequency
range extending from
very low to radio fre-
quencies. Wide sweep
frequency range.

TYPE 248

Micro-second accura-
cy in a combination
oscillograph and syn-
chroscope. 5” CRT.
Precision features un-
rivalled in a commer-
ciol instrument. Sepa-
rate power supply
unit.

OUR NEW CATALOG GIVES DETAILED SPECIFICATIONS . . . WRITE FOR YOUR COPY!

@ ALLEN B: DU MONT LABORATORIES, INC

e v*.»;ﬁ'-«:ﬁ
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Molded Socket

i

Electronic

Radio Cail 4 Switch Condenser
' Tubes

How MYCALEX BUILDS BETTER
PEACETIME PRODUCTS

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

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

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

It pays to become familiar with the physical and electrical
properties of all three types of MYCALEX — MYCALEX 400, St NCE 19,9
MYCALEX K and MYCALEX 410 (MOLDED). Qur engineers
invite your inquiries on all insulating problems.

[THE INSULATOR N

TRADE MARK REC U S PAT OfF

MYCALEX CORPORATION OF AMERICA

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

ELECTRONICS — March 1946 &9
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ERIE RESISTOR has developed and manufactured a complete line of
Ceramic Condensers for receiver and transmitter applications; Silver-
Mica and Foil-Mica Button Condensers; Carbon Resistors and Suppres-
sors. Complete technical information will be sent on request.

Electronccs Diviscon

ERIE RESISTOR CORP., ERIE, PA.

LONDON, ENGLAND TORONTO, CANADA.
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Snecily

LONG LIFE

FLAME RESISTANT

LOW MOISTURE
ABSORPTION

RESISTS OXIDATION

HIGH DIELECTRIC
STRENGTH

WIDE COLOR RANGE

Export Distributor:
International Standard Eleciric Corporation

ELECTRONICS —March 1946

Federal Telephone and Radio, Corporation

THERMOPLASTIC INSULATION

FOR SUPERIOR QUALITY AND SERVICE

Federal’s light-weight, pliable, thermoplastic insulated hook-
up wire . . . fitted to your job . .. means betier assembly with
wire possessing superior dielectric strength and exccptional
mechanical stamina. .

Resistant to flame, moisture and oxidation . . . this tough
but flexible thin-walled thermoplastic insulation covers all
Federal’s hook-up wire and combats aging, water absorption,
abrasion, oils and greases.

Available in solid or stranded types . .. for high or low
voliage needs in radio, electronics, appliances, communica-
tions, and allied ficlds ... these labor-saving light-weight
hook-up wires come in 14 brilliant colors and range in size
from 24 to 14.

Whether your needs be large or small, get complete de-
tails . . . write to Federal now.

o, €& Newark 1, N.1.

n
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 Made fo Specification for any Industrial Applicalion

SUPERIOR Shaped Tubing — made to your specification,
cut to the exact size you need, or in random lengths.
Squares, ovals, ellipses, rectangles, etc,

Consult SUPERIOR about additional forming opera.
tions to your individual requirements. SUPERIOR’S ex-
perience and facilities are at your disposal.

For the Electronics Industry

Cathodes and anodes by SUPERIOR, the pioneer in de-
sign and production in this specialized field. Send your
specifications to SUPERIOR for anodes and cathodes of
standard or new design.

SEAMLESS — Nickel of electronic quality in random
lengthis, or Nickel Cathode Sleeves to exact lengths. Plain
or Beaded (embossed), and also to Shaped specifications.
LOCKSEAM* — Nickel Cathode Sleeves, Round or Spe-
cial Shapes, Plain, or Beaded to specified lengths.
LAPSEAM — Nickel Sleeves produced mechanically for
special purposes.
ANODES — Stainless Steel — Nickel of electronic quality
i — Monel — Inconel. For Cathode Ray Tubes and Power
g Tubes. In random lengths or to exact specifications.

* Produced under Superior's Palenis.

WRITE FOR FULL INFORMATION TODAY!

NORRISTOWN, PENNSYLVANIA
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Collins FM research, begun long before the war, went into high gear immediately
FM

following VJ day. An intensive engineering program is developing a series of
transmitters to cover the power range of 250 watts to 50,000 watts.
These transmitters will be available, beginning with the 250 watt type 731A in
midyear, 1946, and the 1000 watt type 732A soon thereafter. 3, 10, 25, and 50 kw
transmitters are scheduled to follow in rapid succession.
With typical Collins thoroughness, these FM transmitters are designed to specifi-
cations well within FCC and RMA requirements and recommendations.
Notable achievements in circuit design assure efficient and dependable operation.
Power output can be increased as desired, with a minimum of changes. The styling is
attractively modern, and will blend well with up-to-date station layout.

Collins is prepared to supply your FM transmitter and all accessories. Our engi-
neering staff is available at all times for consultation, and will assist you in effecting

AR

early installation and operation. Write today.

Collins Radio Company

Cedar Rapids, lowa

17 West 42nd Street New York 18, N. Yo
==
FOR BROADCAST QUALITY, IT'S o & o Jem— S eianl

ooo®
0.............900
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CARE bggi__t_ls with the

Trade Mark
is found on
quality

Audio Transformers
and Reactors

Modulation Transformers (to S500KVA)
Hermetically sealed Transformers
Plate and Filament Transformers

filter Reactors
Wave Filters High Voltage Rectifiers

Microphone and Interstage
Transformers

Transtat A. C. Voltage Regulators

Other Electronic
ond Industrial Transformers

— _/

AMERICAN TRAN SFORMER COMPAN Y Pioneer Manufacturers of Transformers, Reactors and

178 Emmet Street

74

ONFORMING ¢o dimensions is not enough—the cores

must contain the correct emount of iron. By weighing

the laminations to meet a specific “normal” for each type

of core, uniformity—independent of possible variation in
lamination thickness, is secured.

Checked against core area, this weighing procedure
uncovers any physical distortion of laminations. It con-
tributes to evenly distributed flux density and low exciting
current.

Care is used in every AmerTran operation. It is reflected
in the excellent operating characteristics of AmerTran
Transformers of all types.

AMERIRAN

AgC. u. s mar orF

MANUFACTURING SINCE 1901 AT NEWARK, N. J.

Newark 3, N. J. Rectiflers for Electronics and Power Tronsmission
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There are no magnet-wire cusiomers’W = more exacting than our own G-E

.--".'_,hr

-q—-\_ \" {:J I_:_ b
people who use it to make motors l{},g'}hand refrigerators F‘J and other equip-

ment in which a small coil-flaw can cause a big servicing headache.] QD\H

\\

high-temperature baking,

==
Every foo%f FORMEX wire we ship — inside the Company or out —

must meet the tests and performance standards required by the world's

biggest user of magnet wire for its own protection. So, you and every other FORMEX

I
el

user can have the same peace of mind % < % as to coil performance that we have.
P p

&/

For full information on FORMEX* magnet

wire (round and rectangular) ask for
our bulletin GEA-3811. Or, see your G-E
representative. Apparatus Dept., General

Electric Company, Schenectady 5, N. Y.

*Trade-mark reg. U. S. Pat. Off.

GENERAL % ELECTRIC

ELECTRONICS — March 1946 7°
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Stact with the RIGHT RESISTORS

Plans for new products and the modernization of
existing ones are on every drafting board. In the
electrical and electronic industries manufacturers
are indeed entering a competition of design. You

and every other manufacturer are studying avail-

The new Word leonard Hand Book “RESISTORS” gives a
complete resume of available types. It discusses the ad-
vantages of each, gives resistance values, and shows ter-
minals, mountings and enclosures. Send for a copy today.

able components. When selecting resistors, give

consideration to the developments that have been
made to meet the severe conditions of the past
several years. A resistor that better meets your

requirements will add to the utility of your product.

RELAYS + RESISTORS - RHEOSTATS

Electric control devices since 1892

32 SOUTH STREET e MOUNT VERNON N. Y.
WARD LEONARD ELECTRIC COMPANY OFFICES IN PRINCIPAL CITIES ’

76
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What has a miner’s cap to do with invisible radiation?

When the flame of the old style miner’s lamp grew
dim, he knew that danger was lurking in the bowels
of the earth.

Invisible radiation, as you know, has no such
simple visual test. After the atom bomb was exploded
in New Mexico, scientists dressed in protective
clothing and equipped with proper testing equip-
ment, checked the stray radiation still present. Heart
of the testing equipment they used was a Geiger
Counter electronic tube.

The Geiger Counter tube is a highly sensitive and
dependable medium for the detection of weak forms
of radiation. A new gas and quench combination
has been developed for the tube, which makes it
even more useful in industry.

This advancement made possible the
introduction of the NORELCO Geiger
Counter X-ray Spectrometer.

The NORELCO Spectrometer has
many present and potential uses in

}ﬁ". ;_ % R N
¥ Fﬁrj

y
[

NORTH AMERICAN PHILIPS COMPANY, INC.

ELECTRONICS — March 1946

industrial research. In addition, it has found appli-
cation in production control through the analysis
of materials before and during manufacture.
Through the use of the Geiger Counter X-ray
Spectrometer and a graphic recording mechanism,
the analytical procedure can be simplified. Many

times just a single line on the graph can serve as a

criterion for acceptance or rejection of a given
material.

The application of the NORELCO Geiger Counter

tube and the NORELCO X-ray Spectrometer to
the problems of industry are further evidence of the
Philips principle of wedding science and productive
ability in the electronics field.
Among the products of North
American Philips are: Quartz oscillator
plates, cathode ray tubes, industrial
and medical x-ray equipment, fine wire,
diamond dies, tungsten and molyb-
denum products.

.4 - —
DEPT. C-3, 100 EAST 42" STREET
NEW YORK 17. N. Y.

77
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... they

...suslax'ned performance over a longer period of
time is assure

to instrument
...the magne¢
obvi
types of panel

in order to prevent RF leakage through the case.

Marion G'Iass-to-MetaI Truly
21" and 3"

CANADA,

THE

’re dustproof 2
eign matt

er w

s or sepd

DIRE

EXPORT DIVISION * 458 SROADWAY ¢

¢
MlLL\AMPERES 45

(e C URRENT

nd mox'slure-ptool — for-
hich oxidizes pivots and attacks pearings

and thus shortens the lile of

an instrument cannot enter.

d and rejects of complete equipment due
jailure are minimized. it not eliminated.

tic and electrostatic shieldiny
ates the need for special calibration for diflerent

rate shielding of instruments

...inlerchangeable colored flanges, 0 both
round and square shapes, are available at 1o extra
charge; finer in periormance. Marion “hermetics” are
also smarter in appedarance.

...they are 100 guatanleed for six months =
alter that, regardless ol condition and provided the
seal has not been broken, W€ will replace any 22"
or 32" instrument from
tor $1.50; an¥ VA
greater than

200 microamperes upward
and 32" type with sensitivity
200 microamperes tor $2.50.

Hermetically Sealed

Electrical Indicating Instruments

Note: Marion “hermelics" cost no more than most

standard unsealed instruments—cmd they are positively

inlerchangeable.

Write for the new Marion

0‘() MARION ELECTRI

Catalog.

CAL INSTRUMENT 00.

MANCHESYER, NEW HAMPSHIRE

NEW YORK y3, MO YL U 5. A

. CABLES: MOINAN(!

ASTRAL

ELECTR!IC

COMPANY

WWW 1 i
“americanradiohistorv co

SCARSB
ORO BLUFFS BhiE
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MB ISOMODE
MOUNTINGS
BAR VIBRATION...

ABSORB ITS PUNISHMENT . ..
IN ALL 6 POSSIBLE MOTIONS!

THESE NEW MB UNITS mean positive vibration
control in your new products—for both pos-
sess this unsurpassed featurey

With carefully planned design and dimen-
sions, taking full advantage of rubber’s prop-
erties— MB’s able, experienced engineers have)
built these units with the same spring rate
in all directions. Result: They control trans-
lational vibrations in all directiorns...as well
as rocking motions set up by coupling forces!

Compact Isomode mounts combine soft
flexibility and sturdy stability. Easily in-
stalled, they prevent vibration’s passage
through the supports, reduce its destructive
effects, cut down noise, They’re a reversible
remedy also...stop external shock and
vibration from affecting sensitive equipment,

“I1SOLATE AlL MODES FOR POSITIVE VIBRATSON CONTROL"*

*Copyright Tha MB Manufacturing Company, Ino.

VIBRATION ISOLATOR UNITS AND MOUNTINGS

ELECTRONICS — March 1946

For loads under 70 pounds per

unit, MB Isomode unit type 17

m gives outstanding results. It has
EQ//_JQM ample rubber for high deflection
e . copacity, and is self-snubbing for

“———w———— gverloading shocks. Built to A-N
standard mounting dimensions.

For loads fram 1.6 to 38 pounds
per unit, MB Isomode units type
11 (tension) or type 12 (compres-
sion) have the advantage of extra
small size and metal enclosure to
pratect rubber. They have high
deflection capacity, interlocking
metal parts, and are self snubbing.

All of the foregoing underlines this fact: MB
experience, plus MB engineered mounts add
up to vibratien centrol for your product
that's done economically, effectively. with-
out need for design changes. There are MB
mounts for many applications...from elec-
tronic equipment to heavyweight engines. Let
us send you the details.

THE
M MANUFACTURING COMPANY, INC.

327 East Street, New Haven 11, Conn.

www americanradiohistorv com v
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Here are some representative improved properties of various

new C-D Electrical Insulating Materials.

Power Factor (at 10° cycles per second) 0.011

Dielectric Strength, volts per mil. 750
Arc Resistance, seconds 185
*Insulation Resistance, megohms 30,000

New higher standards are also obtainable on mechan-
ical properties, heat and moisture resistance,
dimensional stability and fabricating.

The parts illustrated were fabricated from
new grade GB 128 M DILECTO which is a
glass fabric base laminate employing a melamine
the cquivalent of Navy Type GHG. This new
grade of DILECTO provides higher heat resis-
tance, greater dimensional stability, superior arc
resistance and improved mechanical properties, and
is noncombustible when compared to standard
paper and cotton fabric base phenolic laminates.

These new C-D insulating materials may be
the answer to your “What Material?”” problems,
and will save you much time and worry. Investigate
them while your products are in the planning
stage. Wire, phone or write our nearest office and

a C-D technician will be made available to you C-D PRODUCTS

*Insulation Resistance values based on samples conditioned The Plastics MICABOND —Built-Up Mica
for 96 hours at 90% = 29 relative humidity at 35° = 1°C. Electrical Insulation.

DILECTO —Thermosetting Laminates.
CELORON—A Molded Phenolic. Standard and Special Forms
DILECTENE—A Pure Resin Plastic Available in Standard Sheets,
Especially Suited to U-H-F Insu- Rods and Tubes; and Parts
lation. Fabricated, Formed or
HAVEG — Plastic Chemical Equip- Molded to Specifications.
ment, Pipe, Valves and Fittings. D i tive Li ;
. escriptive Literature
The NON-Metallics Bulletin GF gives Compre-
DIAMOND Vulcanized FIBRE hensive Data on all C-D
VuLcoID —Resin Impregnated Vul- Products. Individual Cata-
canized Fibre. logs are also Available,

BRANCH OFFICES '

NEW YORK 17 o CLEVELAND 14 o CHICAGO 11 e SPARTANBURG, S. C. o SALES OFFICES IN PRINCIPAL CITIES

WEST COAST REPRESENTATIVES: MARWOOD LTD., SAN FRANCISCO 3 IWEWE?I,!;
IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 5 :

CMM=UW&(/ FIBRE COMPANY

e e P e ol v A W e S LN Al D a7 A o S D ISR L Y s S
Established 1895 .. Manufacturers of Laminated Plastics since 1911—NEWARK 16 « DELAWARE
“m.
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PLASTIC TUBINGS AND TAPE

Users of flexible plastic tubings and tape secure a large
increment of efficiency and economy when they specify “Fibron by Irvington.”
For the product they receive has been especially formulated for their own specific
need. Should the major requirement be operation at elevated temperatures, a
Fibron formulation for exactly that job can be supplied. Likewise for temperatures
as low as —70° F; or for services requiring resistance to acids, alkalis, corrosive
fumes, and abrasion. In.each case the correct Fibron formulation is supplied. Each
formulation of course, furnishes the high electrical and mechanical propsrties
essential for efficient, long lasting insulation.

It is this Irvington policy of “engineering and formulating for specific applica-
tions,” that accounts for the long service which Fibron plastic products provide
.. as well as for Irvington’s continuing leadership in electrical insulation?

Fibron plastic tubings are produced in all standard opaque colors as well as
transparent — diameters from .034” to 2” — in coils or cut lengths. Fibron tapes
are obtainable in black and clear, in widths }2" to 3" thicknesses .004” to .030”
and in convenient length rolls for hand application. Fibron wire markers are
available plain or stamped, in inside diameters from .053” to }2".

° An outline of your special requirements will receive immediate attention.
Write Dept. 106.

B 2T Worr
=) IRVINGTON

VARNISH & INSULATOR CO.
UK g par o AR Irvington 11, New Jersey, U. S. A.

'“LOOK To IRVINGTON FOR CONTINUED LEADERSHIP I'N INSULATION"'

ELECTRONICS — March 1946 81
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LAMINATED METALS

The Answer 1

Ch
Electrical Contadts, Instruments,

1t’s no trick to get precious metal performance at a
cost slightly higher than base metals.. . not if you use
General Plate Laminated Metals.

These versatile metals . . . in sheet, wire or tube form
-..are combinations of precious metals to base
metals . . . permanently bonded together. The thin
layer of precious metal gives the precious metal per-
formance requirements such as better electrical con-
ductivity or corrosion resistance — the heavier base
metal permits low cost plus workability and extra
strength,

Laminated base metals, also available, give you per-
formance and mechanical and structural properties
not found in single solid metals.

Look into General Plate Laminated Metals. Our en-
gineers will gladly show you how you can benefit by
their performance and cost-cutting advantages. Write
for information and engineering assistance today.

o Your Metal Problems . . .
emical Apparatus,

Mobile Equipment, efc.

Check these General Plate
Laminated Metal advantages:

v/ Economy

\/ Better Electrical Performance
v/ High Corrosion Resistance
v/ Ease of Fabrication

v/ Ease of Soldering

v/ Workability

v/ Lobng Life

GENERAL PLATE DIVISION

of Metals and Controls Corporation

30 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, lil.; 2635 Page Drive, Altadena, California Grant Bidg., Pittsburgh, Po.
Attleboro, Massachusetts
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WHEN YOU GET TO THE

VARIABLE CAPACITOR

NO component today is more important than the tun-
ing unit. On it, to a large extent depends your over-all
design and, consequently, the essential sales features of

your product.

And whether your call is for a variable capac-
itor or a complex tuning assembly, R/C can offer more
and better informed help than you can obtain from any
other source. Here you will find an unsurpassed wealth

., of specialized tuning unit experience at your disposal—

i, T R B “@ozens of standard types from which to choose—and facil-
N “n.:;.\\ i _.'K-_"‘-;_,""%SS for.the design, engineering and quantity production
— " . ofanyspecial unit that may be required.

_.’..E:-' T e f
" [N ;

L= RADIO CONDENSER €O
B \. *‘-“!q‘.‘:ii ‘ E b
s | . Ng
N N CAMDEN, N. J.

\\"; " RADIO CONDENSER COMPANY LTD., TORONTO, CANADA

(Suppliers to Set Manufacturers)
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TINY T-3 TUBE
ASSURED A BIG | civhuome

electronic unit. The tube

SUGCESS IN RADIO | =+ ruogea v wan

New Wonder Tube
Developed by Sylvania
Jor Midget Portables

The development by Sylvania Electric of
the tiny T-3 radio tube is an important
factor in making possible light weight,

“vest pocket” radio sets.

Ever since the announcement of Syl-
vania’s development of a peanut-sized elec-
tronic tube for the famous “war secret”
proximity fuze, manufacturers and circuit
engineers have been busy making plans
for producing super-small radio sets and
walkie-talkies that would capture the pub-
Iic’s imagination. Now that the Sylvania
T-3 (commercial version of the proximity
fuze tube) has been perfected, these revo-
lutionary radio ideas are becoming more

and more practical.

Future designs of this versatile tube will
permit a wide variety of applications, rang-
ing from sets no larger than a package of
cigarettes up to deluxe farm receivers. The
tiny tube features extremely small size with
feather-weight. It has a life of hundreds of
hours, is rugged and exceptionally adapt-
able to opcration at high frequencies.

For further, interesting information, or
for the answers to any of your questions
concerning this remarkable tube, write to

SYLVANIA ELECTRIC PRODUCTS
INC., Emporium, Pennsylvania.

SYLVANIA ¥ ELECTRIC

Emporium, Pa.
MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUODRESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS

*
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Drives most any type of
screw; and swivel chuck
makes it easy to reach diffi-
cult places.

HALLOWELL

FY=<KI

SEE i with interchangeable bits

% comPACT!

VERSATILE! \\\
% AMAZINGLY USEFUL!
%, INTERCHANGEABLE BITS g

“E\N" CONVENIENT! For Men Who Like Fine Tools

Yes, really new! Always handy! . . . this ultra

modern materially simplified Key Kit. Imagine!

Nine interchangeable bits—for driving socket set

and cap screws, Phillips and Slotted Head screws [Nustration shows
—contained in one small, hollow, indestructible e o
plastic handle. Note the swivel chuck! You can® chuck permits
lock your bit in any one of the five different posi- bit to be swung.
tions! (see small cut), providing increased lever-

age and enabling you to reach those hard-to-get-at

places.

to which swivel

All metal parts made of finest alloy steel, to
assure a rugged, long-lived tool. Obtainable from
Industrial Distributors throughout the country.
Nlustration shows
Key Kit #25 contains: 7 hex, 1 Phillips, 1 slotted screw bit. nine interchange-
able bits con-

Key Kit #50 contains: 6 hex, 2 Phillips, 1 slotted screw bit. tained in handle.

If your distributor does not carry “Hallowell” “Un-
brako” Key Kit, send his name, along with yours, and
you will be taken care of promptly.

Over 40 Years in Businest

STANDARD PRESSED STEEL CO.

JenkiNtown, PENNA, BOX [BTY - BRANCHES: BOSTON « CHICAGO + DETROIT + INDIANAFOLIS + ST. LOUS « SAN FRANCISCO
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OSCILLOGRAPH RECORDS TELL THE STORY...

There is scarcely a physical prenomenon tsat cannot be timed, nor
a dircuit that cannot be tested by Heilard Oscillographs. Photo-
graphic records from these remarkable instruments tell the story
of vibration, stress and sfrain that may cause ycur product to fail.
From bridges to ships, frcm airplanes to rairoads, Heiland Oscillo-
graphs play an invaluable rcle in modern product engineering.
Perhaps a Heiland Oscillograph could help solve your engineering
and preduct >n problems. W-ite today for corr plete information.

]
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NEW! A rransparent lucite con-
tainer keeps Presto Cutting Needles
safe. Nothing can harm the precision
ground point and cutting edges,

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

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

FOR YOUR CONVENIENCE! Presto

Sapphire Recording Needles #ow come to

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

you in a new package, designed for uemose
needle protection in shipping and handling.

. dles
Cuuting Nee
RS Distrib-

P dina
are packe ix. Each
utor L . < individ-

ually boxed with mailing
bag. Order 2 dozen. KeeP
¢ in use—6 in transit.

RECORDING CORPORATION
"242 W. 55th St., New York 19, N.Y.

WALTER P. DOWNS, LTD., in Canada

WORLD'S LARGEST MANUFACTURER OF INSTANTA-
NEOUS SOUND RECORDING EQUIPMENT AND DISCS
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National Carbon Co.
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Actual Size
T~ 01 MFD.-100V Solar’s tiny TTR tubular paper capacitors were

made by the MILLIONS for Navy ‘’Secret Project
A’’—the VT radio proximity fuze for shells and
bombs. Ultra-compact and ultra-reliable, these
resin-protected capacitors filled the nation’s
needs in an application where failure could not
be tolerated.

Production efficiency and high standards of
quality-control won a special award of the Navy
Ordnance “E’ for Solar’s Bayonne and Chicago
plants.

Today, the same production facilities and skilled

personnel that turned out these exceptionally small
tubulars for the national defense are already sup-
plying them for the Vest Pocket and Purse-Sized
Radios and Hearing Aids of Tomorrow.
' In applications where space and
weight are all-important, the TTR tiny
tubular or its flat counterpart TTF, is
the answer to your needs.

These midget units are just another
£ example of the combination of re-
ey / search facilities, engineering know-
‘ ' how and production capacity which
has made Solar the logical supply
source of industry for paper, electro-
lytic and mica capacitors.

A

SOLAR MANUFACTURING CORPORATION
Bayeane. N. J. and Grdcage, il 285 Madison Avenue, New York 17, N.Y.
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THE PRESIDENT’S WAGE-PRICE POLICY
WON'T WORK

that the long-awaited wage and price policy would
break the impasse blocking the way to the swift and
orderly reconversion of industry from war to peace.

The policy announced offers little promise of such solu-
tion, and this may well constitute a national calamity.

There is only one thoroughly constructive feature of
the Presidential Statement of February 14 and its imple-
menting Executive Order. It is the first Government pro-
nouncement since the defeat of Japan to clearly define
inflation as the major danger confronting us in the period
immediately ahead.

That is a correct appraisal, and one long overdue. Up
to now Government spokesmen, almost invariably, have
sought to carry water on both shoulders. The Adminis-
tration has justified its policy of promoting wage in-
creases as a measure necessary to forestall deflation —
to keep purchasing power from falling and forcing the
economy into a violent tailspin. The strict holding-of-
the-line on price ceilings has been defended as necessary
to prevent runaway inflation. Unfortunately, while the
President now exhorts all to enlist in a crusade against
inflation with a voice that is clearly Jacob’s, his program
for dealing with it still employs the hairy hands of Esau
to promote the very danger which he is urging everyone
else to combat. _

The “new” policy provides for a continuation of the
wage increases that have been pressured through by
Government mediators, “fact-finding” boards, and direct
seizures until they have been made general throughout
industry upon the dimension established in recent pat-
terns. It offers industry the single concession of prompt
hearings and decisions upon claims for price advances,
but the yardsticks for judging such claims are exactly
those which OPA has applied in the past. Since the past
procedure has led us into our present difficulties, it is
hard to see how it will serve now to lead us out of them.

THE AMERICAN publie had every right to expect

Past Government Policy Fostered Dissension

At the war’s end, it was obvious to everyone that what
was needed was the swiftest possible reconversion of in-
dustry. It should have been equally apparent that we were
faced with the difficult problem of controlling tremendous
inflationary pressures which would be particularly insis-
tent until peacetime production could be mobilized at high
volume. This was made almost inevitable by the huge
backlog of accumulated demand, for both capital and
consumer goods, and by the unprecedented volume of
liquid funds at the disposal of individuals of all classes.
The only circumstance that could have modified the in-
flationary complexion of the postwar picture was the pos-
sibility of such wholesale and prolonged dislocation and
unemployment in the process of readjustment that people
would have been frightened into freezing onto their sav-
ings instead of spending them.

It soon was apparent that just the opposite was taking

place. The early transition was extraordinarily swift, un-
employment was lower than anyone had dared hope, and
civilian spending outstripped all previous records. The
circumstances called for strong anti-inflationary fiscal
measures, along with a firm maintenance of price and
wage controls alike.

Instead of adopting such a balanced program, the Gov-
ernment immediately discarded all wage controls, and in
addition started an active campaign for promoting large
wage increases. The President, upon a number of occa-
sions stated flatly that American industry generally could
and should grant substantial pay advances without any
compensating price rises. His Office of War Mobilization
and Reconversion estimated that average increases were
practicable to the extent of 24 per cent. Given such Gov-
ernmental encouragement, it was inevitable that labor
leaders should do exactly what they did—file extravagant
wage demands at the beginning of the reconversion proc-
ess, when accurate appraisal of production schedules and
costs were least susceptible of calculation, and when the
shortage of civilian goods multiplied the inflationary
effect of any increase in purchasing power.

At the same time, the OPA was fighting to hold the
price line in a good cause, but with singularly inept pro-
cedure. It acted, seemingly, upon the premise that it was
always better to give less price relief than was needed
rather than enough, that relief provided under its formula
was preferably to be granted later rather than on time,
and that the interests of lower-bracket income receivers
should be protected by a particularly tough resistance to
raising prices of cheaper goods. The latter procedure
seems to have boomeranged by virtually driving many
of the lower-priced lines off the market.

The sum of these wage-price procedures resulted in
work-stoppages of epidemic scope. Many business con-
cerns faced with the prospect of immediately unprofitable
operation, uncertain that new wage demands would not
be made with Government support as soon as volume
production was established, and without assurance as to
when price controls would end, refused to assume inevit-
able losses even when confronted with combined union
and Government pressure, The fight was on,

“New” Policy Differs Little From Old

With inflation now clearly recognized as the immediate
danger, it might have been expected that the new wage
policy would reverse the former practise of lending active
encouragement to new wage advarces. But that would
have brought down upon the Administration the wrath
of all organized workers who had not yet been granted
increases already bargained through by other groups.
This was avoided by directing the National Wage Stabili-
zation Board in effect to approve any wage increases
necessary to give general advances comparable to those
already made. The only brake applied on the wage side
lies in a directive to the Board not to approve, as a basis
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for price relief, wage advances that go beyond the estab-
lished pattern.

On the price side, the new directives to the OPA entail
no important departure from its past procedures. Even
the concession to review “hardship” cases promptly rather
than after six months is only a pious hope, since it is un-
likely that OPA is equipped to deal rapidly with the
thousands of cases that will arise. A hardship case is de-
fined as one in which, after absorbing an approved wage
advance,an industry or establishment in a twelve months’
period of normal-rate operation is judged by the Price
Administrator likely to operate at a rate of profits to net
worth less than it averaged in the base period of 1936-1939.

Let us see what this really means. In the first place, the
rate of manufacturing profits in the base period was only
moderate. But since the average net worth of manufac-
turing corporations has increased one-third over what
it was in the base period, the application of the OPA
formula, assuming that its Administrator correctly ap-
praises the twelve-month outlook, seems to provide for
absolute profits one-third higher than the 1936-1939 aver-
age.

The OPA formula, however, applies to profits before
taxes. What really matters to stockholders is profits after
taxes. Corporation taxes have been increased from an
average of 17 per cent in the base period to 38 per cent
now. This means that the price adjustments granted by
OPA on average will yield profits after taxes no larger in
dollar terms than in the 1936-1939 period, although 1946
manufacturing sales are expected to be more than twice
as high. Under this procedure the ratio to net worth of
profits after taxes will be one-fourth lower than the
1936-39 average. This clearly undermines the incentives
upon which production at high level depends.

The workers get wage increases which promote infla-
tion. The Government, bailed out from its previous mis-
takes, gets political credit for raising wages. And the
entire bill is handed to American industry for payment.

But the Danger of Inflation is Real

Under these circumstances, there is a growing demand
on the part of business groups that price controls be
rescinded immediately. It is argued that, once the restric-
tive influence of price controls is relaxed, capacity pro-
duction soon will supply sufficient goods to prevent undue
price inflation.

It is understandable that business should wish to be
rid of Government controls which have operated in such
a thoroughly inconsistent and damaging fashion. Unfor-
tunately, there is ground for believing that more harm
might result from this cure than from the disease.

There is nothing in our situation that could bring on
the kind of inflation that has been experienced by certain
countries of Europe and Asia— in which the value of cur-
rency deteriorates until it takes a cartload to buy a pair
of shoes. But our situation now is definitely more threat-
ening than it was in 1919, after the first World War. At
that time wholesale prices and the cost-of-living sky-
rocketed almost 25 per cent within twelve months. If we
discard all controls now, as we did then, prices might
easily go up from 25 to 50 per cent in a year's time.

An inflation of that dimension can do tremendous dam-
age. While it lasts, all those dependent upon fixed incomes
are damaged —all bondholders, including those who hold

war bonds, all life insurance and annuity beneficiaries,
all pensioners. Generally, the purchasing power of wages
and salaries would shrink, with white collar and unor-
ganized production workers hardest hit. Controlled-rate
industries, such as railways and other utilities, would be
squeezed. General business would suffer least of all —
while the boom lasted.

But such soaring booms cannot last. The 1919 boom
burst in mid-1920. By summer of 1921 industrial prices
had fallen 40 per cent and industrial production was off
35 per cent; farm prices had fallen 50 per cent. This time
the boom might soar higher and last longer, but that
would merely result in an even more precipitous drop.
Business would be hard hit along with everyone else, and
high wage rates would mean nothing to the unemployed.

Controls Must be Consistent and
Progressively Relaxed

But if the Nation cannot afford to risk disastrous infla-
tion by immediately abolishing controls, neither can busi-
ness afford to accept the program which the Administra-
tion now proposes.

The wage-price policy will not hold the inflation line
so long as the Administration is leading the assault to
breach that line on the wage side, as it has done ever
since VJ-Day.

The Administration is now going before Congress to
ask for a broad extension of its wartime powers for an
additional year beyond June, 1946.

Congress must see that this is not granted except upon
terms that guarantee the use of such power with a con-
sistency that has been conspicuously absent up to now.

1. It must provide sufficient price relief to yield profits
normal to high-level operation.

2. The basis for price relief must be clearly defined and
geared to actual costs of operation at the earliest possible
date.

3. OPA administrative procedures must be speeded-up
and streamlined, or the delays that characterized past ad-
ministration will become intolerable.

4. It must see that, once established, the new line is
held as long as wartime controls are continued by enforc-
ing restrictions on wages as well as prices.

5. It must set an early date for the termination of all
wartime controls and provide for progressive and bold
steps for de-control to be taken before that date, as soon
as production levels in any field are sufficiently high to
restrain runaway prices.

6. It must proceed without delay to marshal fiscal and
monetary policies to combat inflation, in order that price
controls may be discarded at the earliest possible date.

Unless Congress does this — and it will not be easy in
an election year—we are headed for an explosion. It will
come in one of two forms —either in a continuance of in-
dustrial strife, or in a rocketing inflationary boom that
can only end in collapse and depression.

President, McGraw-Hill Publishing Co., Inc.

THIS IS THE 45tr OF A SERIES
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THE COUNTERSIGN OF
DEPENDABILITY IN ANY
ELECTRONIC EQUIPMENT
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lllustrated is an experi-
mental 3 KW FM coaxial
grounded grid amplifier

section with the Eimac
3X2500A3 in the socker.

EIMAC 3X2500A3

l

3500 watts (useful*) output

READY FOR FM NOW at 88 to 108 mc

The radical and ethicient mechanical design of this new Eimac
external anode triode makes it ideal for use in any type trans- Tvoical O ion (110 11ube)

e - . - . . 3 r d
mitter circuit. For example, note in the illustration above ypical Operation e, i YEDS
how well the arrangement of the terminals cnables it to fit D-C plate voltage . . . . 3000 volts
into a grounded grid amplifier. Its design features will be D-C plate current 1.6 amps.
very much appreciated in the cfficient layout of FM trans- D:C grid voltages . w 1 :q u -30volts

o i . . . D-C grid current . . . . . . 250 ma.
mitters—grounded grid or neutralized. In typical grounded -

N A = K X Driving Power (Approx.} | 800 watts
grid opcration at 110 me, the Eimac 3X2500A3 will provide Plate dissipation (Approx.) . . . 1500 watts
313 KW' of uscful® outpur with only 3000 volts on the plate. Totol power output (Approx.) . . 3800 wotts
Furthermore. only 800 watts (approx.) of driving power are Useful power ovtput . . . . . 3500 watts
required for such operation. To get your FM transmitter on ‘

the air quickly and ethciently, use the new Eimac 3X2500A3

tube—rtricd and proven for the job. Complete technical data :
#hETiAbYE NG5V, Mot CALL IN AN EIMAC REPRESENTATIVE FOR INFORMATION
. | ROYAL J. HIGGINS (W9A1Q) ..600 ADOLPH SCHWARTZ (W2CN) ..220
Poicer e dilsored to it S. Michigan Ave., Room 818, Chicago 5, Broadway, Room 2210, New York 7,
Illinois. Phone: Harrisan 5948. N.Y. Phone: Cortland 7-0011.
FOLLOW THE LEADERS TO V. 0. JENSEN, General Salss Co., HERB BECKER (W6QD).. 14065
2616 Second Ave., Seoftle 1, Washing.  Grand Ave.. Los Angeles 15, California.
ton. Phone: Elliott 6871, Phone: Richmond 6191.
EITEL-McCULLOUGH, INC. M. B. PATTERSON (W5C1)... 17124  TIM COAKLEY (WIKKP). .11 Beacon
\rwin - Kessler Bldg., Dallas |, Texas.  Street, Boston 8, Mossachusetts. Phane:
1I51E San Mateo Ave., San Bruno, Calif. Phone: Central 5764 Capitol 0050.
Plants located at: San Bruno, Calif.
ond Solt Lake City, Utah CAUTION!
Export Agents: Frozar & Hansen, 301 Checkseriol numberson Eimactubes before you buy. Besure
Clay 5t., San Francisco 11, Calif., U.S A, you're getting newest types. Look for latest seriol numbers.
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Simple as ABC

- Seleet a Mallory preferred
lype contacl

Specify it by catalog number

~
|
;
Head Mead | Shoutder | Shoulder | Shank Shank Length 'L~
9':.: 7.'.";.5" | .'?,"f.'. T.'."if.f" Olaa Min. Max. Recommended ((;’:?lf?gt':cz')
(See Note 1) Short Long
,093 .060 156 .040 078 055 234 .093 125 Type 3-967
128 042 187 .022 .078 .055 234 125 156 Type 3—1247
125 .060 187 .040 .093 065 279 125 156 Type 3—1269
.150 .050 218 .035 .093 .065 2719 156 .187 Type 3-1559
150 .043 230 028 124 .087 372 158 187 Type 3—15412
.187 075 .250 .050 124 087 arnz .187' 218 Tyse 3—18712
.218 .060 .281 040 124 .087 372 218 .250 Type 3—21612
.218 075 .281 050 140 .098 .420 218 .250 Type 3—21714
.250 075 312 .050 .140 .098 .420 280 | Type 3-2571¢

TYPE 3 COMPOSITE SHOULDERED RIVET CONTACT

90

M‘\NY of the country’s leading manu-
facturers avoid confusion, delay and

extra expense by choosing electrical contacts

first—before designing new equipment.

Mallory makes it easy for them to do this by
standardizing on eight basic types of contacts—
contacts that long experience has shown will
meel 90% of all application needs—contacts
that are available in a large variety of sizes.

If your product requires a composite shouldered
rivet contacl, for instance, the odds are ten to
one that Mallory Type 3, illustrated above, will

P. R. MALLORY & CO., Inc..

fill the bill exactly. By simply ordering it from
the Mallory catalog, you save yourself a lot
ol time and trouble—avoid the expense of
special tooling.

Write for a copy of the Mallorv Contact
Catalog, today. A copy of the authoritative
Mallory Contact Data Book is also available to
engineers who write on company letterheads.
If vou have a problem that it doesn’t cover, the
Mallory engineering staff, creators of more than
2,000 special contact designs, will he more than
glad to give you additional help.

INDIANAPOLIS 6, INDIANA
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ELECTRONICS...... KEITH HENNEY...... Editor...... MARCH, 1946

CROSS

» JAP ... In the January issue of the American Sci-
entist, Talbot Howe Waterman has some “Notes on
Japanese Electronics at the Close of the Pacific War”,
resulting from an interrogation of one of Japan’s re-
search men. The last paragraph of Mr. Waterman’s
article is as follows:

“In response to a query as to why his company’s
recent research activities had been directed
toward the study of centimeter radar and why
this was desirable, this worthy fellow replied, ‘Dr.
Hamada here can give you the engineering answer
to that question, but speaking as a non-technical
man I can give you my own answer, too. We were
working on centimeter wavelengths because the
Americans employed them in their equipment.
We knew that if the Americans were using them
they must be very desirable!” Recalling the pol-
ished diplomacy of the Japanese in Washington on
December 6, 1941, I would suggest that the reader
should not feel too smug over this. In fact Mr,
Suda undoubtedly realized that words were cheap,
especially if they put us in a good mood for expe-
diting delivery of the issues missing from his sub-
scription to ELECTRONICS.”

» WINDFALL . .. Appearance of much surplus elec-
tronic material on the market reminds one of the
all-time high in such dealings which occurred at the
end of the last war. The exact facts are a bit hazy but
~ they are about as follows.

In a warehouse in Philadelphia were some 300,000
Western Electric VT-1 and VT-2 tubes, well known to
old timers. Upon breaking open one of the cases many
tubes were found to have broken arbors made of glass
rod. It was thought that the breakage would be high
and so the whole lot was unloaded for 50¢ each, the

The word Electronics as it appears in visible

speech patterns on equipment designed by engi-

neers of Bell Telephone Laboratories (ELEC-
TRONICS p 200, Jan, 1946)

TALK

purchaser believing that the platinum would be worth
about one dollar per tube. The lucky buyer found that
very few arbors were broken; his next discovery was
that amateurs would pay $5 or $6 for each tube.

And speaking of surplus, a curious cycle has come
to light. It seems that the quickest way to get some
telephone equipment for a rush field experiment dur-
ing World War II was to purchase from a local depart-
ment store some of the World War I field telephones
then on sale. After V-J day the telephones were turned
over to the Army together with the field stations in
which they were used. The Army promptly turned the
telephones back into the surplus account and, by now,
somebody else is talking over these surplus items of
two world wars!

» DISCOVERY ... An agent in USSR sent in a state-
ment that scientists in that great country. had devel-
oped a most successful substitute for piezoelectric
quartz. In fact the monthly output was several hun-
dred kilograms, over a million instruments being in
use employing the new crystals. The source of this
new-found ersatz quartz was the wine industry, the
material itself was sodium potassium tartrate,

This seemed like pretty hot news but upon looking
the matter up it was found that the wonderful stuff
was only our old friend Rochelle salts.

» FCC ... Best statement of the IRE Winter Meeting
period was that of Chairman Porter who hoped that
broadcasters would be as successful reaching the
American farmer on 118 mc as the Signal Corps was
in reaching the moon on 112.
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Four Years of
ENGINEERING ADVANCES

Papers presented at the 1946 Winter Technical Meeting of the IRE reflect. quantitatively
and qualitatively, the many developments stimulated by wartime needs. and provide a
significant key to reconversion problems. Speakers covered the entire gamut from micro-

wave radar through audio and video broadcastine to industrial electronics

I NTO THE FOUR WAR YEARS, engineering advances which might not have been

achieved in two decades of peace were compressed. Thus papers presented at
the 1946 Winter Technical Meeting of The Institute of Radio Engineers were particu-
larly significant,

So important as a key to reconversion problems was the meeting that ELEC.
TRONICS assigned its entire editorial staff the job of reporting all technical sessions.
That this was an arduous task will be appreciated when it is considered that always
two and frequently three of the 16 separate sessions were held concurrently.

By the end of the week of January 26, over 7,000 engineers had signed registra-
tion cards; untold other thousands had milled about looking at two floors of exhib-
its; newspaper and magazine reporters had been treated to a worldwide human-
interest story, the bouncing of radar echoes from the moon by Army and civilian
scientists at Camp Evans Signal Laboratory, Belmar, N. J. The popular side of the
moon story has been well covered by the newspapers and the techniques involved

will be adequately described in the literature soon.

Military Applications

Before one opening-session audi-
ence filling the huge main ballroom
of the Astor Hotel in New York, four
speakers paid tribute to the impor-
tant role played by electronic equip-
ment in modern warfare, reviewing

developments now declassified and
citing specific engagements in which
electronic equipment was a decisive
factor. .

The effectiveness of radar in naval
warfare was dramatically illustrated

by Commodore J. B. Dow of the Bu-
reau of Ships, who gave a play-by-
play description of 23 minutes of
action by one of our cruiser torces in
the Pacific. At 11:38 pm, radar con-
tact was made at 14,000 yards with
five ships, determined to be an enemy
cruiser force. The main battery of
one of our cruisers was laid on the
target corresponding to the largest
pip, and firing commenced at 11:46.
Hits were observed after the first
salvo, and the target was hit contin-
uously thereafter until it sank at
11:50. In similar fashion our ships
knocked out the other four enemy
vessels one by one, with full radar
control. At 12:01 the radar screens
showed no more targets and the or-
der was given to cease firing. The
role of sonar in contributing to the
sinking of 2,500,000 tons of Japanese
shipping was similarly emphasized.

In the early days of the war 19

Official announcement of the Signal Corps radar contact with the moon was made at the IRE banquet by Major General Van

Deusen. Below, left, is a photo of the indicator scope, showing the strong half-second transmitted pulse and the echo from the mosn

(at extreme right of the trace) received 2.4 seconds later. The equipment used 3-kw pulses on 111.6 mc and received echos over a

very narrow bandwidth (50 cps) to limit noise to about 0.01 microvolt. In the photo at the right are Lt. Col. J. H. DeWitt, Jr.. who

directed Signal Corps work, and Dr. George Valley of the Radiation Laboratory statf with Don Fink, executive editor of
ELECTRONICS. who were called in to check findings before official announcement was made
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“human servos” were required to op-
erate a battery of our antiaircraft
guns. Now a mechanized team con-
sisting of the SCR-584 radar, an elec-
tronic gun director, and the proxim-
ity fuse makes such batteries almost
completely automatic in operation.
Captain F. B. MacLaren of Army
Ordnance described the electrical and
hydraulic servos used, and pointed
out that batteries so equipped got 89
out of the 91 buzz bombs that came
over England in the last six days of
the flying-bomb attack. Further im-
provement in the effectiveness of our
antiaireraft guns involved increased
projectile velocity and the use of
homing devices still in the secret
category.

Infrared and Sonar

Infrared communication is now
about at the stage of radio in the
spark-gap days according to Com-
mander J. M. Fluke, of the Bureau
of Ships. It nevertheless has mili-
tary potentialities because it provides
line-of-sight communication that
will go only just so far, with no skip-
ping or other transmission phenom-
ena to make interception or jamming
easy. It is only good for night work
at present, however, and will not
penetrate haze or fog as readily as
it does clear atmosphere. Various
systems were described, including
the latest version using a new thallo-
sulfide cell having high sensitivity
to infrared in the 0.8-1.2 micron
range. A caesium lamp used with
plastic filters shows most promise at

infrared source
that can be modulated at voice fre-
quencies.

Captain R. Bennett of the Bureau
of Ships traced the history of under-
water sound from 1917 up to 1941
and showed illustrations of typical

the moment as an

Held concurrently with the IRE technical

sessions was the first large-scale exhibit

of postwar electronic equipment. 135 firms

d:splaying their merchandise on two floors

of the Hotel Astor in New York January

20-26. Pictured here is a typ.cal scene
around the booths

early gear. General principles of
sonar were described, along with an
early quartz-steel projector, a later
magnetostriction projector, and a
new Rochelle-salt crystal projector
having a mosaic of crystal blocks in
series-parallel. Some of the sea-
water refraction and attenuation
problems confronting sonar engi-
neers were outlined. The need for
further improvements was empha-
sized in view of the fact that atomic
bombs may make the submarine an
even more important vessel than ever
before.

F-M and A-M Broadcasting

A brief review of international
and domestic frequency allocations
was given by Paul D. Miles of the
FCC, first speaker at a second open-
ing session. He described the steps

taken in the past two years by this
country in preparing for the next
international conference on telecom-
munications. During a discussion of
nroblems yet to be solved, an innova-

Frequency Allocations. .. ..
Field Intensities at 45.5 and

Pulse-Time Modulation Radio

Tetevision Studio Equipment..... .. S
UHF Television Receivers....

C-R Tubes With Metal-Backed Screens. . ...
Image Orthicon.. .....................
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Sight and Sound on One Carrier.. ....
UHF Television Transmitters and Antennas..

Electro-Optical Characteristics of Television .S'ysté.ms ............ o
Kinescope for Home Projection-Type Television Receivers............ by L. E. Swedlund, RCA Victor
b

IRE PAPERS PRESENTED, AND ABSTRACTED HERE

MILITARY APPLICATIONS

Navy Radio and Electronics During World War ... by J. B. Dow, Bureau of Ships
Role of Electronics in Antiaircraft Gunfire Control. .. ..
Developments in Light-wave Communications. ..
Basic Principles of Underwater Sound Equipment Design.

F-M AND A-M

)by F. G. Maclaren, Frankford Arsenal
by J. M. Fluke and N. E. Porter, Bureau of Ships
. by R. Bennett, Bureau of Ships

_ by P. D._Miles, FCC

| M. by C. W. Carnahan, N. W. Aram and E. F. Classen, Zenith Radio
P-M and F-M Method .. .by R. Adler, Zenith Radio, F. M. Bailey and H. P. Thomas, General Electric
Antenna for F-M Station WGHF.. ...... ...

CIRCUITS AND THEORY

New Angular-Velocity Modulation System Employing Pulse Techniques..by J. F. Gordon, Bendix Radio
Relay System... (

Stagger-Tuned Wide-Band Amplifiers...... .
Electronic Frequency Stabilization of Microwave Oscillators.................... by R. V. Pound, MIT

TELEVISION
Television in the Ultra-High Frequencies.....

by A. Alford, consultant

Motion Picture} Federal Telecommunication
by H. Wallman, MIT

....................... by P. C. Goldmark, CBS
......... by J. J. Reeves, CBS
...by K. Schlesinger, CBS
.......... by R. Serrel, CBS
e by H. T. Lyman, CBS
..by O. H. Schade, RCA Victor

D. W. Epstein and L. Pensak, RCA Labs,

. ........by A. Rose, P. K. Weimer and H. B. Law, RCA Labs.
(Continued on next page)



IRE Papers (continued from preceding page)

NAYIGATION AIDS

Introduction to Hyperbolic Navigation.........oveiviuunrii s iiierneeninns by J. A. Pierce, MIT
Ground-Controlled Approach........... .by E, Storrs, W. Devitt, and B. Green, Watson Lab_s.
Aircraft Automatic Position Plotter............... by A. C. Omberg and W. L. Webb, Bendix Radio

Pulse Altimeter........... by 1. Wolff, W. D. Hershberger, G. W. Leck and R, R. Welsh, RCA Labs,
F-M Altimeter....by W. R, Mercer, R. C. Sanders, Jr., Raytheon, 1. Wolff and J. C. Smith, RCA Labs.
Theory and Application of the Radar Beacon..by R. D. Hultgren and L. B. Hallman, Watson Labs,
Visual-Indicating Radio Direction Finder......... by A. Scandurra and S. Stiber, Evans Laboratory
Frequency, Power and Modulation for Navigation Systems..by P. R. Adams, Federal Telecommunication

VACUUM TUBES

Joint Electron Tube Engineering Council...........vviirivrrivrrrinreessnsnns, by O. W. Pike, JETEC
Triode for 600 MC........ by S. Frankel, J. Glauber and J. Wallenstein, Federal Telecommunication
Microwave Triodes Adapted to Modern Usage...................... by E. Goodell, Sylvania Electric
C-W Power at YHF........ by W. G. Dow, J. N. Dyer, W. W. Salisbury and E. A, Yunker, Harvard
Design of Small-Size High-Voltage Rectifier Type 122.................. by &. Baker, National Union
Glass Problems in Manufacture of Miniature TUDes.........esssseensss by H. J. Miller, RCA Yictor
MICROWAYE YACUUM TUBES
Microwave Magnetrons ...........oovviiiuiiiiiiis e by G. 8. Collins, MIT
Magnetron Cathodes................................. ..., by M. A. Pomerantz, Bartol Foundation
Secondary-Emission Cathodes by J. W. McNall, H. L. Steele, Jr. and C, L. Shackleford, Westinghouse

Cascade Amplifier Klystrons........ooooveieirnni s by E. C. Levinthal, Sperry Gyroscope

Design Considerations in Broadside Arrays. 5 oo by J. Ruze, Evans Laboratory
Beam-Shaping Methods in Antenna Design .............cevvvvurvvnnnins y L. C. Yan Atta, MIT
Metal-Lens Antennas..................... .. by W. E. Kock, Bell Telephone
Model Aircraft Antenna Measurements. .by G. Sinclair, E. W. Yaughan and E. C. Jordan, Ohio State
Broad-Band Antennas and D-F for VHF by A. Alford, J. D. Kraus, A. Dorne and J. Christensen, Harvard

Airborne Interception EqQuipment..............cccvvveueeennennniio.., by P. E. Koenig, Wright Field
Naval Ajrborne Radar................. .by L. V. Berkner, Bureau of Aeronautics
......................... D. P. Tucker, Bureau of Ordnance
..by E. A, Massa, I. Paganelli and Fred A. Best, Jr., ATSC

Radar Aircraft Fire-Control Systems. .

Electronics in Naval Warfare................vuiiiiviiiiniiinnninn, by R. Bennett, Bureau of Shlgs
Radar Model XAF........c.oiiviiiniieerianeannnnnnnns ....by R, M. Page, Naval Research Lab,
Test Equipment for Airborne Radar Field Maintenance........ by E. A. Blasi and G. C. Schutz, ATSC

MICROWAYE TECHNIQUES

From Wiring to Plumbing..............oooiviiiiiviiiinnnn i, Ceaas by E. M. Purcell, MIT
Microwave Power Measurement ..by T, Moreno and O ndstrom, Sperry Gyroscope
.by W. W, Mumford, Bell Telephone
evev...by F, J, Gaffney, PIB Products
......... by E. Weber, Brooklyn Poly
by Gordon M. Lee, Central Research

Equivalent Circuits for Wave-Guide SIrUCTURES. .. ....\mvsssrsrnnnrernnnns by J. Schwinger, MIT
CRYSTAL RECTIFIERS
Microwave Converters......................coiiiiiiiiiininiininnn, by C. F, Edwards, Bell Telephone
Crystal Rectifiers in Superheterodyne Receivers.............eooeeesverennnnnns by H. C. Torrey, MIT
Noise Spectrum of Crystal Mixers................cccuvvnnnn.. by P. H. Miller, Univ. of Pennsylvania
INDUSTRIAL ELECTRONICS
New High-Speed Recording Potentiometer.................ccvueiun... by V. L. Parsegian, Tagliabue
Speedomax Power-Level Recorder...... by A. J. Williams, Jr., and W. R. Clark, Leeds and Northrup
Linear Servo Theory. . .. uuiuuiiireeriiiiiiieeeiennanoneennis by R. E. Graham, Bell Telephone
New System of Radio Telemetering........................ by D. W. Moore, Jr, Fairchild Camera
One-Millionth Second Radiography and lts Applications.............. by C. M. Slack, Westinghouse
Duplex Operation of Oscillators for induction Heating.......... by W. C. Rudd, Induction Heating
COMMUNICATION SYSTEMS AND RELAYS
Naval Wartime Communications Problems........................ by J. O. Kinert, Naval Operations
YHF and UHF Receivers for the Naval Service................ by T. McL. Davis, Naval Research Lab.
Multichannel Microwave Radjo-Relay Equipments for the Army..,.by R, E. Lacy, Coles Signal Lab,
Enemy Radio and Radar Equipment.............. by E. L. Luke and J. C. Link, Naval Research Lab.

VHF Receivers..G. E. Hulstede, J. M. Pettit, H. E. Overacker, K. Spangenberg, R. R, Buss, Harvard

RADIO PROPAGATION

Propagation Research and Application........ by J. H, Dellinger and N, Smith, Bureau of Standards
Role of Atmospheric Ducts in Propagation of Short Radio Waves.......... by J. E. Freehafer, MIT
Propagation Measurements.. ... by M. Katzin, R. W. Bauchman and W. Binnian, Naval Research Lab,
Measurement of Angle of Arrival of Microwaves................ by W. M. Sharpless, Bell Telephone
Microwave Propagatfion.......... by S. D. Robertson, A. P. King and G. E. Mueller, Bell Telephone

BROADCAST RECEIVERS

Impulse Noise in Ideal F-M Receivers.............ovvvvrerereneennernnnnnnnn, by D. 8. Smith, Philco
Discriminators for F-M Receivers.............ccvvereerranorsivnnsonniin, y S. W. Seeley, RCA Labs.
Capacitance-Coupled 1-F Amplifiers by M. J. Larsen, L. L. Merrill, Stromberg-Carlson
Miniature Tubes for F-M Conversion....by R. M. Cohen, R. C. Fortin and C. M. Morris, RCA Yictor
Magnetic Recorder as an Adjunct to the Home Receiver........ by S. J. Begun, Brush Development

QUARTZ CRYSTALS

Standardization for Military Equipment...................... by C. J. Miller, Jr., Squier Signal Lab.
Characteristics of Crystals...... by W. D. George, M, C. Selby and R, Scolnik, Bureau of Standards
Analysis of the Simgle Crystal Filter.. ..by A. H. Ross, Squier Signal Lab,
H-F Plated Quartz-Crystal Units....... ... ... i iiiiiiiiirninnnnnnnns by R. A, Sykes, Bell Labs.
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tion introduced at the Cairo Confer-
ence and intended to satisfy the
broadcasting needs of certain tropi-
cal areas which cannot effectively
use the standard band was men-
tioned. Such operations have re-
sulted in severe interference to our
fixed and mobile communications.
Use of f-m was urged as the ultimate .
solution.

When considering the postwar al-
location problem, it became necessary
to examine all radars in existence
and in development to decide which
ones would probably prove most suit-
able for postwar civil applications.
Bands have been established at 420-
460, 950-1,215, 1,600-1,700, 2,700-
3,700, 4,000-4,200, and 8,500-10,000
me. Several systems for long-range
air and surface navigation, such as
loran, “decca”, “popi”, and ‘“gee”
were discussed at the Third Common-
wealth and Empire Conference on
Radio for Civil Aviation, London
August 1945. The conference at-
tempted to determine which should
be proposed as a worldwide system.
Loran was so designated but, accord-
ing to the speaker, limited usefulness
over land indicates that it may not
provide a final solution. Certain ele-
ments in the United Kingdom are in-
clined toward decca, console or popi,
principally because such systems do
not require special receivers and are
said to be more economical to operate.

The United States proposes that
the next conference should effect the
establishment of a permanent Inter-
national Frequency Registration
Board, to be composed of five mem-
bers and three alternates to be
elected by the conference as custo-
dians of an international public
trust, to undertake the task of effect-
ing the international registration of
frequencies.

Results of a field monitoring sur-
vey using transmissions from f-m
station WMFM on 45.5 me and an ex-
perimental transmitter on 91 me
were presented by C. W. Carnahan
of Zenith. Receiving antennas con-
sisted of half-wave folded dipoles at
both frequencies and, since a typical
receiver would have a limiting sensi-
tivity of not less than 10 wv, it was
decided to base conclusions on a five
uv per meter strength on 44.5 me
and a ten uv per meter field strength
at 91 me. The average signal on 45.5
mc was above the specified value 100
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percent of the time, but the average
signal on 91 mc was below specified
value about 35 percent of the time.
The condition in which the signal
was below the receiver limiting level
was called dropout and this condi-
tion existed for 13 percent of the
time on 45 mc and 73 percent of the
time on 91 me.

New Techniques

A cylindrical antenna that has
been installed at Finch station
WGHF, New York, was described by
Andrew Alford, formerly with the
Radio Research Laboratory. The
antenna makes use of a slot, voltage
across the short dimension of the slot
producing currents that radiate when
the slot is resonant. The radiation
is horizontally polarized and essen-
tially omni-directional. One radiat-
ing element gives considerable gain
over a dipole in the vertical plane.
The cylindrical antenna is 11 ft high
and acts electrically like a stack of
loops mounted one above another.
The bandwidth is satisfactory for
frequency modulation but not wide
enough for television without com-
pensation. The driving-point imped-
ance is capacitive, and when induct-
ance is added it is 175 ohms for the
single unit. A double-ended unit
which has a driving point impedance
of 100 ohms was also described.

A new method of obtaining fre-
quency modulation with a recently
developed “Phasatron” tube was dis-
cussed by Robert Adler of Zenith,
who described the construction of the
first experimental tube and traced
the successive improvements that re-
sulted in a final laboratory model.

wod L

:gg FIELD INTENSITY
200 ] MICROVOLTS/METER
4
zoo\ - - -
100 g B
ol N\ - s SS— 45.5MC
60 T r——
— T ——
40 N
\
20 91 MC I
o T\'\'\
8
6 ~c
4 ~
2 1
PERCENT OF TIME ABOVE INDICATED LEVEL
[o] 10 20 30 40 S0 60 70 80 90 00

Field intensities of two f-m transmitters recorded at Deerfield, Illinois.

The average

45.5-mc signal is well above the predicted value, while the 91-mc signal is below it
most of the time

This was used as a phase modulator
in a transmitter to drive a 6AC7
quadrupler at 8.4 mec. The trans-
mitter delivered about 25 watts at
33.5 me and contained four tubes.

The development of a production
tube from the experimental model
was described by F. M. Bailey of GE.
The main step in this development in-
volved simplification of the Adler
tube by substituting a unipotential
surface for the upper three-phase
deflector electrode (called the ‘neu-
tral plane”). This change made it
possible to make the tube single-
ended. The suppressor grid was
eliminated and internal shielding in-
troduced. Mechanical features ot the
production model, including the de-
flectors, were presented.

The application of the Phasatron
tube to a commercial f-m broadcast
transmitter was covered by H. P.
Thomas of GE. The transmitter has
250 watts output and is planned for
use as an exciter for high-power
transmitters as well as for a complete
low-power unit. An overall multipli-
cation of only 432 is required, com-
pared to 7,000 with conventional
phase modulators. No heterodyning
is needed. The phase-splitting ecir-
cuit was described in detail. The
audio channel, which consists of two
twin triodes, produces output cur-
rent inversely proportional to the
modulating frequency in the field
coil (because of the inductance of
that coil) and so provides frequency
modulation directly.

Circuit Developments

Pulse techniques, wide-band ampli-
fiers, and microwave oscillators have
come into their own through new cir-
cuit developments. This became ap-
parent soon after Keith Henney,
Editor of ELECTRONICS and Acting
Chairman of the third opening ses-
sion, started it off.

An interesting method of obtain-
ing an f-m crystal-controlled car-
rier was described by J. F. Gordon of
Bendix. The modulation circuit con-
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sists of a symmetrical multivibrator,
synchronized by a pulse developed
from a crystal oscillator. The elec-
trical symmetry is upset by the
modulation signal. In this way the
crossover time of the multivibrator
is changed, giving rise to time-modu-
lated pulses. These pulses control
the phase of the r-f carrier generated
by a class-C amplifier. The phase-
modulated carrier is multiplied be-
fore being amplified, thereby obtain-
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ing the necessary frequency devia-
tion. The system has advantages of
large deviation and freedom from
amplitude modulation. Chief design
problem is to obtain a multivibrator
whose crossover time is a linear func-
tion of grid voltage on one tube.

P-T-M, Wideband Amplifiers

A motion picture illustrating the
system functions of pulse-time mod-
ulation was presented by the Federal
Telecommunication Laboratories. In
introducing the film, D. D. Grieb ex-
plained that pulse-time modulation
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M-~ TIME DISPLACEMENT.
LIMIT OF PULSES
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e~ PHASE DISPLACEMENT
LIMIT OF CARRIER -

Time - modulated pulses from crystal-

controlled multivibrator excite class C

amplifier producing phase-modulated car-

rier. Pulse must be sharp enough to give

strong excitation, but not so sharp as to
excite spurious oscillations.

consists of scanning discretely at a
supersonic rate the signal to be
transmitted. In multiplex, the dis-
crete portions of each of several sig-
nals are time-interlaced in sequence.

The pulse method of intelligence
transmission has the advantages of
eliminating cross-talk arising from
circuit nonlinearities, freedom from
distortion in multiple relaying and
reduced noise interference. Of spe-
cial interest in the system is the
cyclophon tube. By means of this
tube the multiplex signal is separ-
ated into its several channels and
the time-modulated pulses are con-
verted to intensity variations of the
familiar type handled in communi-
cation circuits. The system is cap-
able of transmitting direct currents

for dial selection over wireless links.

Wideband amplifiers can be de-
signed using single-tuned coupling
sections, if they are stagger-tuned.
The technique, as described by H.
Wallman, Radiation Laboratory, af-
fords greater gain-bandwidth than
synchronous-tuned amplifiers. By se-
lection of the proper individual mid-
dle frequencies and selectivities, flat-
top transmission characteristics can
be obtained; much higher gain-band-
width factors, however, are obtain-
able if a few db variation in gain
over the band can be tolerated. Us-
ing cascade pairs of three-stage,
stagger-tuned amplifiers, bandwidths
up to 20 me at center frequencies in
the hundreds. of megacycles have
been obtained, with gains of from
80 to 100 db. Stagger-tuned ampli-
fiers are aligned by conventional pro-
cedures carried out successively at
each of the middle frequencies of the
resonant couplings.

Stabilized Microwave Oscillators

Microwave oscillators must be fre-
quency stabilized against rapid, ran-
dom frequency-modulation. The fluc-
tuations can be controlled by
electronic frequency stabilizers de-
scribed by R. V. Pound, Radiation
Laboratory. The technique consists
of comparing the oscillator output
frequency with that of a highly se-
lective cavity. Essential to the over-
ation of the method is a hybrid-T
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Hybrid or magic T waveguide section
feeds two channels from one, no signal
appears in fourth channel. Signal entering
at any channel goes out two adjacent
channels but not out opposite channel

(“magic tee”) waveguide section. In
the frequency-stabilization circuit,
the oscillator output is fed by a tee
to a crystal detector and to the com-
parison resonator. The resonator
returns to the system the frequency
to which it is tuned. This signal is
separated by the hybrid-T and, in
one system, amplitude modulated.
One sideband so produced is deliv-
ered by the hybrid-T to the first-men-
tioned crystal detector, where it
produces a heterodyne signal repre-
sentative of the oscillator frequency
error which is used to correct the
oscillator frequency.

This method of frequency stabiliz-
ation has the advantage that an in-
telligence signal can be applied in
series with the stabilization potential
to produce frequency modulation
about the stabilized frequency.

fequence of wave-shaping steps in producing frequency modulation without amplitude
modulation
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Television

Advances

Two important developments high-
lighted recent research in television,
as described in a series of papers by
CBS and RCA engineers. Advanced
system designs for color television
at 490 mc were, perhaps, the most
startling of the developments dis-
cussed, but improvements in black-
and-white camera and receiving
tubes which increase the sensitivity
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of pick-up devices and yield pictures
of improved contrast and brilliance,
shared the limelight.

Since the end of 1945 CBS has had
in operation at W2XCS a uhf tele-
vision transmitter operating on 490
me with an effective power output of
about 4 kw, This will be increased to
20 kw after new antennas are in-
stalled. The three-color system de-
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scribed by Peter Goldmark uses 525
lines per frame and has a field fre-
quency of 120 frames per second.
The several television papers deliv-
ered by Messrs. Reeves, Serrell and
Lyman of CBS gave the details of
the uhf transmitters and antennas
employed, as well as details concern-
ing receivers and studio equipment.
P-F Modulation
described a

Kurt Schlesinger
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method of pulse-frequency modula-
tion which simplifies receiver tuning,
makes the receiver more stable in op-
eration, and eliminates the need for
separate i-f channels for video and
audio signals. The single-carrier
(duplex) receiver has the advantages
of smaller chassis size and less cost
than double-channel i-f systems pre-
viously used. The single-carrier sys-
tem, which enables video and audio
channels to be incorporated in the
same carrier by sandwiching the
audio signals between successive
lines of the video signal, is suitable
for color or black-and-white televi-
sion signals.

Two types of color television re-
ceivers have been used in experi-
ments. One employs a kinescope and
viewing lens producing an image
about letter-head size. The other
uses a projection kinescope and
Schmidt optical system to produce an
image 15 by 21 inches in size. In
both cases Wratten tricolor filters
are used in the color disk to produce
the image in full color.

Manufactured by Federal Tele-
phone and Radio, the CBS transmit-
ter has a bandwidth from 0 to 10 mc.
The actual power output is 1 kw,
which is increased fourfold by a di-
rective antenna. The transmitter
makes extensive use of the 6C22 tube,
developed during the war and previ-
ously known as the LG60ON.

Since December 20, CBS has had
in operation a transmitter for study-
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New Kinescope with reflecting metallic
film showing gain due to improved dis-
tribution of light
ing wave propagation as a further
aid in the development of uhf com-
munication. This transmitter oper-
ates on a carrier frequency of 700
me with 800-cps pulse modulation,
and has a power output of 600 watts.
Various receiving observation sta-
tions are located along the east
coast from New York to Florida and
an observing post is also maintained

at New Orleans.

Improved Video Tubes

A systematic study of the electro-
optical characteristics of television
systems, discussed by O. H. Schade
of RCA, pointed the way toward im-
provements in pick-up tubes. Thin
films of aluminum, % to 2 microns
thick, on the inner surface of the
fluorescent screen, result in marked
improvement in the brightness and
contrast of orthicon and kinescope
tubes. To be effective, the aluminum
coating must be smooth, mirror-like

and opaque to light, At the same
time it must be transparent to elec-
trons. The desired characteristics
are obtained by coating the inner
surface of the screen with an organic
film and depositing the aluminum on
this preliminary surface,

The thin nretallic deposit protects
the fluorescent screen, eliminates the
ion spot which has characterized
kinescopes of the past, and improves
contrast by reducing stray light and
reflections within the tube. In ad-
dition, the conductive coating avoids
secondary emission. The new and old
types of tube screens were shown in
slides illustrating a paper by Epstein
and Pensak of RCA.

Projection picture tubes operat-
ing at 30 kv for home receivers and
70 kv for theater use, both produc-
ing high-intensity light and using a
Schmidt optical system, have been
developed for projection television
and were described by L. E. Swed-
lund of RCA Victor. The 5TP4 is an
example of a commercial high-intens-
ity projection television tube.

An Image Orthicon, described by
Albert Rose of RCA, approaches in
intensity the theoretical limit of
pickup tube sensitivity. A very ef-
fective demonstration which was
given showed that usable television
images could be produced with the
new Image Orthicon when the illum-
ination of a single candle lighted the
source. The distance between source
and object was about 2 feet.

Navigation Aids

The Loran system of pulsed hyper-
bolic navigation has provided ac-
curate fixes for ships up to 1,400 nau-
tical miles from shore, operating on
1,950 kec. J. A. Pierce of Radiation
Laboratory revealed that experi-
mental developments using a fre-
quency of 180 ke have potentially
extended loran coverage, especially
over land, although the accuracy be-
comes somewhat less at long dis-
tances. However, a new technique
which matches individual r-f cycles
instead of pulse envelopes has yielded
average line-of-position errors of
only 160 feet. at a distance of 750
miles.

During the discussion a transat-
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lantic ecircuit was opened up to a
meeting of the IEE in London. IRE
President Llewellyn exchanged greet-
ings with Dr. Dunsheath, president
of the British IEE. In conclusion,
Sir Robert Watson-Watt in New
York praised the value of loran and
its British complementary high-fre-
quency system, gee.

P. R. Adams, Federal Telecom-
munications, summed up propaga-
tion and noise information, new and
old, to conclude that for a non-pulsed
type of navigation system reliable up
to 1,500 miles the best radio fre-
quency is probably 17 ke.

Determination of a fix by deter-
mining the direction of arrival of
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signals from two transmitters of
known locations and the correlation
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of this information, first changing
polar coordinates into rectangular,
was outlined by A. C. Omberg of
Bendix. Automatic computation and
presentation results in a light spot
cast upward through map of the re-
gion to show the position of the
plane.

L. B. Hallman, Jr., and Captain
R. D. Hultgren, Watson Labora-
tories, presented the elements and
possible uses of secondary radar sys-
tems, usually known as beacons. Con-
sisting of receiver-triggered ground-
station transmitters, the beacons, or
transponders, may be used singly or
in groups for various navigational
functions by craft equipped with
radar iff transmitters. A 4-1b. emer-
gency rescue beacon now in develop-
ment utilizes the system in reverse,
permitting the use of more accurate
receiving equipment at the fixed sta-
tions.

Regardless of its future value as
an aid to aerial navigation, the
ground-controlled-approach  system
of talking a pilot down a glide path

P

Pictorial block diagram of two loops, flux

gate compass and integrating mechanism

which drives a cursor to project a light
spot upward through a map

has already saved equipment exceed-
ing the cost of the project, and many
human lives. The system involves a
radar set with an antenna pattern
designed to look up and over local
obstructions, surveying a radius of
30 miles to an altitude of 4,000 feet.
Once the plane has been picked up,
deviations from the glide path of as
little as 7 feet at 2 miles are visually

presented on numbered scales to a
controller who informs the pilot by
ordinary radiophone. Army equip-
ment described by Ernest Storrs,
Watson Laboratories, requires a
7-man crew, weighs 48,000 Ib. and
costs $200,000.

A battery-operated, jeep-mounted,
cross-loop direction finder with ver-
tical sense-antenna has been pro-
duced, giving cathode-ray tube indi-
cation accurate to 1 degree under
ideal conditions. Directivity of re-
ceived signals in the range 1.5-18 me
was described by Aldo Scandurra.
His associate, Samuel Stiber of
Evans Signal Laboratory, explained
the circuits used for integrating the
signal information.

Evolutionary development of the
pulse-type absolute altimeter to a
single-scale, 50,000-foot-indicating,
30-1b. equipment was traced by Irv-
ing Wolff of RCA Princeton Labora-
tory. J. C. Smith, also of RCA, de-
scribed a later f-m model, weighing
243 1b,, operating on a center fre-
quency of 440 mec.

Vacuum Tubes

Outstanding tube developments of
the war period, particularly those
techniques involved in the manufac-
ture of types for the generation of
high-power continuous waves in the
microwave region, received consider-
able attention in several technical
papers.

0. W. Pike of the Joint Electron
Tube Engineering Council discussed
activities, aims and policies of his
group. The Council plans to set up
standards for the industry, publish
data, and sponsor an educational
program. Committees have been se-
lected to handle the various activ-
ities. Information regarding all
phases of the work can be obtained
by writing to the secretary of
JETEC at the NEMA headquarters
in New York.

Development and manufacture of
high-power triodes for c-w opera-
tion around 600 mc was the subject
of paper by S. Frankel, J. Glauber
and J. J. Wallenstein of Federal
Telecommunication. The liquid
cooled 6C22 is capable of generating
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500 watts at 600 mc with an effi-
ciency of 35 percent. This c-w type
was developed from earlier pulse-
type tube research.

Everett M. Goodell of Sylvania dis-
cussed the development of the dise-
seal tube. Considerable attention
was given to the radical differences
existing between such types and
more conventional tubes. The dis-
cussion included in detail the transi-
tion from standard tube structures
to the new diodes and triodes suitable
for efficient operation up to 3,000 mec.
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2C37 disc seal triode in a typical quarter-
wave concentric line oscillator circuit
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Three triodes were shown, the 2C37
for c-w, the 2C36, and experimental
tube SB846B for pulsed operation. A
novel method of obtaining internal
feedback by coupling studs from the
plate disc to the grid disc is em-
ployed in the 2C36. The tubes are
designed to operate in concentric
line oscillators.

J. N. Dyer presented the first of
two parts of a paper by himself, W.
G. Dow, W. W. Salisbury and E. A.
Yunker, all of Radio Research
Laboratory, concerning oscillators
capable of generating 150 to 200
watts at frequencies up to 2,500 me.
Slides showed magnetrons of the
liquid-cooled type, and type-8012
tubes in parallel-line oscillators. The
second part of the paper, presented
by W. G. Dow, described the resna-
tron and magnetrons capable of
power outputs of 1,000 to 2,000 watts
at frequencies from 500 to 4,000 mc.
It was stated that the resnatron op-
erated with efficiencies as high as 70
percent with outputs up to 60 kw.
Tuning ranges with both tubes were
given as 1.5 to 1. Bandwidths as low
as 2 to 3 me have been achieved with
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Transit time has been reduced by modifi-
cation and close electrode spacing in this
tube designed for operation around 600 mc

the magnetron, while maximum
bandwidth with the resnatron has
been 4 mc at 500 mc.

Miniature Types

George Baker of National Union
discussed design problems in the de-
velopment of miniature h-v rectifiers,
type 1Z2. The most troublesome of
the two major difficulties encount-
ered was back emission due to cold-
field emission, evidenced by fluores-
cence on the inside of the glass en-
velope. Improvement was obtained
by modification of the plate and fila-
ment structure. Polishing, and fin-
ally gold plating the plate surface,
corrected the trouble. External flash-
over was prevented by properly spac-
ing the leads.

Solution of production problems in
the manufacture of miniature tubes
was discussed by Henry J. Miller of
RCA Victor, who pointed out that
evidence of success is shown by the
monthly production total which
jumped from 300,000 per month in
1943 to 3,000,000 at the end of the
war. Delayed failures in early pro-
duction were due to lack of rigidity
in the base, stresses from bending
the pins, and improper temperature
gradient in the base.

Microwave Tubes

Magnetrons have raised the eco-
nomically available high-frequency
limit of the radio spectrum by a fac-
tor of ten. To accomplish this ob-
jective it has been necessary to de-
termine the wave phenomena and
electron ballistics taking place within
the magnetron. With an understand-
ing of these functions it has been
possible to produce cathodes which
emit the requisite number of elec-
trons.

Theory and practice in microwave
magnetron design were reviewed by
G. B. Collins, Radiation Laboratory.
Electrons leaving the cathode of an
oscillating magnetron have two pos-
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sible types of motion. If the electron
enters a retarding field, it spirals
outward, passing alternately through
retarding and accelerating portions
of the r-f field and finally reaching
a positive portion of the anode. The
electron will have remained in the
field for several cycles and will have
transferred most of its energy to
that field before reaching the anode.
On the other hand, if the electron
enters the r-f field at an accelerating
point it returns in a short, circular
path to the cathode. Although this
electron absorbs energy from the r-f
field it remains in the field so briefly
that it removes little energy. The

wWwWwW americanradiohistorv com

Revolving electron cloud delivers energy to
radio field to sustain magnetron oscillation
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result of this action is to produce a
revolving cloud of electrons having
half as many arms as there are cav-
ities in the anode block.

Limitations to the power a magne-
tron can develop are the maximum
anode potential, which is limited by
sparking, and the maximum cathode
emission, Larger anode blocks are
used for higher power magnetrons.
Once the dimensions of the magne-
tron have been determined its opera-
tion has also been determined. Be-
cause of this dependence upon dimen-

sions it is impossible to amplitude-
modulate magnetrons over fifty per-
cent without producing appreciable
frequency change,

Emission Phenomena, and Klystrans

To obtain high cathode currents it
is necessary to obtain high emission.
To do this, advantage can be taken
of the electrons returned to the
cathode. M. A. Pomerantz, Bartol
Research Foundation, described re-
search to determine the effects of
these returned electrons on oxide,
temperature limited cathodes. High
secondary emissions were obtained,
raising the total emission to densi-
ties as high as 150 amperes per
square centimeter, but practical con-
siderations limit this to 50 amperes
per square centimeter.

Tests on numerous cold, secondary-
emitting surfaces conducted by engi-
neers at Westinghouse and presented
by J. W. McNall, H. L. Steele, Jr.,
and C. L. Shackelford indicate that
Dow metal on copper, and silver-mag-
nesium compound are best. An aux-
iliary primary emitter is necessary
to initiate the chain action, which
reaches equilibrium so quickly that
it does not effect microsecond pulse
operation of magnetrons.

Ideal bunching of klystrons is pro-

duced by increasing saw-tooth poten-
tial across the input-cavity gap. To
simulate this action two -cavities,
suitably spaced, can be used for
bunching. The action is as though
the fundamental and second har-
monic of a saw-tooth potential
bunched the beam. To obtain the
proper phase of the apparent second
harmonic, the second bunching-
cavity is slightly detuned. A third
cavity recovers the bunched energy
in conventional manner.

A theoretical analysis and sub-
stantiating experimental evidence on
the three-cavity Klystron was pre-
sented by E. C. Levinthal of Sperry
Gyroscope.

To produce necessary phase relations in
the bunching cavities, the second cavity
is detuned from the resonant frequency
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Antenna Design

A brief review of wartime work
with antennas at the Radio Research
Laboratory was delivered by Andrew
Alford in a paper prepared jointly
with J. D. Kraus, A. Dorne, J. Chris-
tensen. A number of broad-band
antennas for v-h-f were illustrated
and described. These were used on
countermeasure radar equipment,

To cover a wide ‘band of fre-
quencies, it was found necessary to
have a small taper in the transition
from a guided wave to a space wave.
For the equipment used, standing-
wave ratios of less than 2 to 1 were
found necessary for self-excited-os-
cillator jamming transmitters using
triodes or magnetrons. For equip-
ment having pentode amplifiers,
greater standing-wave ratios could
be allowed. For receiving, a stand-
ing-wave ratio of 5 to 1 was per-
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missible for general search and use.

Crisscross dipoles, corner reflect-
ors, bent-sheet reflectors and horn-
type antennas were shown. One
antenna illustrated consisted of a
slotted or deformed horn which was
mounted flush against a plane fuse-
lage from the inside. A slot cut In
the fuselage was covered with Fibre-
glas so that no blister appeared out-
side the plane. Two bars inside the
horn acted as a compensating trans-
mission line. This construction was
used effectively at frequencies from
700 to 1,250 mec.

Braodsides, Parabolas

Design considerations in broadside
arrays, and their effect on antenna
bandwidth determined by pattern
deterioration, were discussed by
John Ruze of Evans Signal Labora-
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tory. Methods of lobing a broadside
array were discussed and illustrated
by slides of radar antennas that
operate between 100 to 1,000 mec.
The eight-bay array of the SCR-270,
having 26 db of side radiation over a
frequency variation of 10 percent,
was described. Two of these arrays,
mounted one above another to form
a square 40 x 40 feet, were used in
the recent transmission and recep-
tion of radar signals to the moon.
That modifications of a parabolic
antenna system for focusing can be
made by providing an extended an-
tenna-feed, or by distorting the shape
of the parabola, was pointed out by
L. C. Van Atta of Radiation Labora-
tory. The beam width of such an
antenna is due to deflection of the
radiation at the aperture. The aper-
ture was defined as that part of a
plane surface through which the
major portion of the radiation passes.
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The modifications of the beam were
compared with an optical searchlight
beam, in which the angular width is
determined by the extended light
source placed at the focal point of
the parabola used as a reflector, and
by inaccuracies in the refiector shape.

In a parabola antenna, the focus-
ing properties can be modified by
either of two methods; an extended-
source method in which a single-
point source such as a dipole is dis-
placed upward from the center of the
parabola, and the shaped-reflector
method in which the phase front is
moved forward by advancing the top
half of the reflector. With a sufficient
number of wavelengths across the
aperture, a wide variety of patterns
is available. Some of the beams that
can be formed are square-angle
beams, straight-sided beams, and
those that are sharp on one side and
take a cosecant form on the other
side.

Because the time and effort in-
volved would have been prohibitive
using full-scale planes, model air-
craft antenna measurements were
undertaken by Divisions 13 and 15
of NDRC. Pioneer work on the proj-
ect was done at Wright Field. This
was described by George Sinclair of
Ohio State in a paper prepared by
himself, E. W. Vaughan and Edward
C. Jordan. Models were constructed
using a 4 inch per foot scale. Some
models were constructed of copper
applied over wooden shapes, the
wood later being removed after the
copper sections had been soldered to-
gether. Others were carved out of
wood which was then metalized by a
spray-metal process. Conducting
paint has also been used.

The models were mounted on a ply-
wood mast, arranged with motor
drive so that they could be rotated
to any position. Two axes of radia-
tion were provided and disturbing
influences of the control equipment
were compensated by metal-cloth
spaced a quarter-wave below the
model’s antenna. The antenna in the
model plane could be used for either
transmitting or receiving in check-
ing field strength patterns. The asso-
ciated equipment included a receiver,
a wave analyzer and a compressor
circuit that produced an output volt-
age proportional to the square root
of the input voltage, so that practical
recording was possible with a bolo-
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A plano-concave anienna having an aperture of 14 wavelengths

meter-type detector. Much of the
work was done at frequencies of 500
to 10,000 mec. Recordings were made
directly on polar-coordinate paper.

Metal-Lens Antennas

Engineers were reminded that
optical design techniques are useful
with radio waves, by W. E, Kock of
Bell Laboratories. By employing the
proper shape, thin metal sheets can
act as a focusing mechanism or lens
antenna. The focusing action is ap-
parently caused by the high phase-
velocity of the wave passing between
the metal plates. A row of parallel
plates thus forms a refractive me-
dium whoese index of refraction is
less than unity. The shape is the
opposite to that of an optical lens.

A typical lens illustrated was 14
waveleagths in diameter and had an
f rating of 1.67. The lens antenna
can be fed by a small dipole array, or
other types of directive antennas
such as an electric horn or a second
lens fed by a waveguide. Lenses can
be designed to produce various types
of beam shaping in either vertical or
horizontal directional patterns.

A lens in the aperture of a horn
antenna materially reduces the horn
length, Increased gain is also
achieved, since the gain can be made
to approach that of a horn having an
infinite length. An optimum horn
flared to an aperture of 40 wave-
lengths in the electric plane would
be 800 wavelengths long; a lens hav-
ing an aperture of 40 wavelengths

{0) DIPOLE {t) SM_AL_L HORN -

ROUND
WAVEGUIDE
DIPOLE RECTANGULAR
WAVEGUIDE
["] REFLEGTOR i
/ HORN
LENS
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Three methods of energizing a metal lens antenna
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requires a horn only 38 wavelengths
long. If the horn extends to the edges
of the lens, effective shielding is
provided. Results of tests on several
experimental models were given. A
horn-lens combination was found to
have a power gain of 12,000 over an
isotropic radiator. At 1.8 degree off
the axis of the beam, the power gain

dropped to 0.01 of its maximum
value.

The metal lens can be twisted
about its axis and still produce a
satisfactory beam. Profile tolerance
is about five times that of a parabolic
reflector. Other feature of the lens
antenna are no shadow of feed lines,

standing-wave loss at a minimum,

and no spillover between antennas
when the units are operated back-to-
back in relay or repeater installa-
tions. A demonstration using a
microwave transmitter and receiver
was made with two types of lenses,
one a metal-vane construction and
the other a plastic-and-metal-film
combination.

Radar

With the single exception of range
determination, where existing radars
so far surpass optical competitors
that further precision would be
meaningless, needed improvements
in radar performance and the vital
necessity for continued radar re-
search were stressed by practically
every speaker in the radar session.

P. E. Koenig of Wright Field, de-
scribed airborne interception (AI)
equipment and its tactical uses. Al
was the seeing eye for night-fighter
aircraft, and also operated in con-
nection with ground-controlled radar
in support of offensive ground forces.
The first equipment used a wave-
length of 1.5 meters, with Yagi an-
tennas rigidly mounted on the planes.
Maximum range was 2,500 yards,
since extended to 5 miles. In fighter

planes, AI gear had to be divided
into small packages due to space lim-
itations. Many fundamental prob-
lems still remain to be solved, as pres-
ent equipment is wholly inadequate
against the weapons of the future.

The basic units of modern search
radar for reconnaissance planes were
described by Captain L. V. Berkner
of the Navy Bureau of Aeronautics.
Both all-around scanning and for-
ward-looking scanning are provided.
Some of the problems still requiring
solution are cloud returns and sea
returns, both interfering with inter-
pretation of patterns. Search radar
also carries provisions for radar
beacon utilization, as the position of
a plane in space can be established
by making contact with a single
beacon.

The radome on this Navy PJB aircraft bulges like a bullet at the tip of the starboard
wing. Similar units, described in detail by P. E. Koenig in his talk on airplane inter-
ception, are similarly mounted on the wings of night fighters
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Paying a tribute to all who con-
tributed to the radars that saved so
many lives in the Pacific and appre-
ciably shortened the war, Captain
D. P. Tucker of Navy Ordnance dis-
cussed uses for radar in naval fire-
control. Modern fire control is so
accurate that in one instance a ship
that failed to get its target in the
dark with the second salvo at the 15-
mile extreme limit of range was
ordered to go back and practice some
more. Increased range-finding ac-
curacy is the important contribution
of radar to fire control; if two radars
on a ship do not check within a few
vards at 15 miles, repair technicians
are bawled out.

Watching shell-fire splashes on a
radar screen requires narrow angle
determination, and this has been
achieved in two different systems,
namely rapid scanning and lobe com-
parison. The latest practical fire-
control radars use lobe switching for
both azimuth and elevation angles to
give completely automatic aiming
far excelling the most skilled human
gunners.

Air-to-air firing presents the most
difficult fire-control problems en-
countered by radar. Lt. Col. E. A,
Massa of ATSC described the equip-
ment used in the three basic types of
aircraft installations for control of
fixed guns in fighters or in inhabited
turrets as in the B-17, and in re-
motely controlled turrets as in the
B-29. Operation of the range gate
for automatic tracking on the target
was explained.

Naval Antenna Problem

On VJ-day the Navy had 1,019 sep-
arate electronic projects in various
stages of design, according to Cap-
tain R. Bennett’s survey of electron-
ics in surface warfare. A naval
vessel presents the most difficult type
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of antenna problem conceivable what
with five or six antennas rating top
yosition on a ship and there being at
most only two such high points avail-
able. Some antennas should be big
to get greater accuracy, yet then
they get in the way of gunfire; some
should be isolated to avoid interac-
tion with others, yet there isn’t
enough space for this. On a battle-
ship, top positions go to the large
antennas for air-search radar, with
surface-search antennas slightly be-
low and fire-control radar scattered

about the ship near or on turrets.
According to Captain Bennett tele-
type has become essential for radio
communications, and the radio oper-
ator of the good old days will soon
be as extinct as the coherer.
Problems encountered during the
period 1934-1938 at Naval Research
Laboratory in developing the XAF
equipment radars were described in
reminiscent vein by R. M. Page. This
radar had a carrier frequency of
200 me, and used 3-microsecond
pulses. Tubes developed for radio

amateurs have contributed greatly.

Cavity boxes, thermistors, direc-
tional couplers, microwave field-type
signal generators, and other types of
test equipment required for mainte-
nance of airborne radar in the field
were described by Captain E. A,
Blasi of ATSC. His co-author, G. C.
Schutz of ATSC, followed with de-
tails of techniques for using these
instruments. Frequency determina-
tion is the simplest measurement re-
quired, and receiver sensitivity is
the most difficult to measure.

Microwave Techniques

An interesting contrast in methods
of obtaining workable waveguide
structures was presented by E. M.
Purcell and Julian Schwinger, both
of Radiation Laboratory. Despite
the work which had already been
done up to the outbreak of the war,
early efforts were necessarily di-
rected towards cut-and-try methods
to combine mechanical strength and
flexibility with predictable electrical
behavior. While mechanical problems
were being solved, the theoretical
group worked out techniques to
enable the use of equivalent lumped-
constant ecircuits in considering
wave-guide structures. Military
radar requirements resulted in al-
most complete dependence upon
heavy brass wave guide and fittings.
Most of the unit sections were silver-
soldered or machined, although die
casting was often useful. Wider use
of metal-covered plastics seems prom-
ising since the depth of penetration
of the waves is less than that of a
stable film of metal.

Microwave Measurements

Of the several low-frequency tech-
niques for measuring r-f power,
those which convert r-f energy to
heat seem to have proved most satis-
factory for use in the microwave
region. Calorimetric devices which
depend upon heating a flow of liquid
and measuring the rate of tempera-
ture rise are bulky and insensitive.
T. Moreno, Sperry Gyroscope, de-
scribed a bolometric wattmeter of
comparable accuracy, capable of more
rapid measurements of microwave
power over an extremely wide band
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of frequencies.

The directional coupler, stemming
directly from microwave techniques,
provides another means of measur-
ing r-f power, particularly at high
levels. It is a device for sampling the
direct and reflected waves in a trans-
mission line. W. W. Mumford of Bell
Laboratories pointed out its value in
determining the impedance match
between lines or a line and some con-
nected device. Adjustment for mini-
mum mismatch can be accomplished
simply on either coaxial lines or wave
guides.

The spectrum analyzer described
by F. J. Gaffney of PIB Products
has had a large number of uses and
soon becomes an indispensable tool
in radar work. It presents on a
cathode ray tube the Fourier trans-
form of the pulsed-oscillator under
study by tuning a receiver across the
pulse at the same time the tube is
being swept. It is comparable to
panoramic reception, but differs in
that the frequency band is large
compared to the band width of the
i-f amplifier. When the input to the
analyzer is a continuous wave the
resultant pip can be compared with
a standard frequency source. If
shielding and attenuation are pro-
vided, power measurements are pos-
sible on a comparative basis. It has
been particularly useful in testing
magnetrons and in overall field serv-
ice of radar equipment.

Power-absorbing elements to be
inserted in coaxial lines and wave-
guides for use as calibrated attenu-
ators were made in large numbers
during the war. E. Weber of Brook-
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Magnified portion of a micro-oscilloscope
trace showing (top) a 10-cm wave and
(bottom) a 3-cm wave. Twelve such traces
can be recorded on a plate 1%z x 15/8 in.

lyn Poly described the problems and
the equipment involved in evaporat-
ing controlled thicknesses of various
metals on glass for this purpose. The
design was simplified to an extent
that semi-skilled workers were able
to manufacture them successfully.
Variable attenuators were less satis-
factory and required great ingenuity,
particularly those for use in wave-
guides.

Decreasing sensitivity of an
oscillograph with increase in the
frequency of the signal to be photo-
graphed requires changes in tech-
nique, of which one variation was
introduced by G. M. Lee of Central

Research Laboratories. The principle

of the micro-oscilloscope, suggested
but never used by von Ardenne, has
been employed in part. The resultant
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three-beam micro-os;:illograph is ca-
pable of recording 10,000-mc oscilla-
tions with a calculated reduction of
deflection sensitivity of but 40 per-

cent. Although the beam writes
directly upon the photographic emul-
sion, thus requiring a vacuum lock
and continuous pumping, less than

ten minutes is required to completely
insert and remove a 1}% by 13-in.
plate holding 24 pictures. Ten- and
3-cm waves are shown,

Crystal Rectifiers

‘.

Three papers presented in the
crystal rectifier group were con-
cerned with the selection of crystals
and the development of circuits for
their use as mixers at very high fre-
quencies. Interesting converter ar-
rangements, designed for use in
radar sets during the war, were
shown.

C. F. Edwards of Bell Telephone
discussed problems in the design of
microwave converters using point-
contact silicon rectifiers. Use of the
hybrid coil and resonant-line imped-
ances to produce balanced converters
having uniform performance char-
acteristics over a wide band of fre-
quencies was illustrated. Emphasis
was placed on the effects of imped-
ance-frequency characteristics of the
input and output networks on con-
verter performance. Several con-
verters were described, for operation
at wavelengths between 3 and 30 em.

Superiority of erystal rectifiers as
frequency converters in superhet-
erodyne receivers of microwave sig-
nals was discussed in a paper by
H. C. Torrey, Radiation Laboratory.
Basic considerations in the selection
of crystals are: noise temperature,
conversion loss, mechanical and elec-
trical stability, and uniformity. Con-
version loss and noise temperature
are combined in a quantity called the

noise figure. Application of linear
network theory to the circuit, repre-
senting the mixer as a three-termi-
nal pair device with terminals at
signal, image sideband, and i-f out-
put helps in estimating the effect on
conversion loss of image sideband
termination and of parasitic imped-
ances. It was stated that d-c charac-
teristics of crystals have no bearing
on r-f impedance at these fre-
quencies.

Studies of the noise spectrum of
crystal mixers were reviewed in a
paper by P. H. Miller of the Uni-

versity of Pennsylvania. These
studies were carried out over a range
from 50 cycles to 7 me, In the audio
range a band-pass filter employing a
three-terminal Wein bridge was used
to perform the analysis. At higher
frequencies a communications re-
ceiver having a square-law detector
was used. Noise temperature was
definitely shown to be a function of
frequency, rising to a high level at
audio frequencies. Low noise levels
at the higher frequencies can be ob-
tained by careful selection. No sug-
gestion as to the cause of the noise
was made.

Crystal rectifiers in balanced mixer showing hybrid coil connections to i-f amplitier
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Industrial Electronics

While search was made for a
projector F. H. Shepard, and Paul
Zottu of Girdler, gave extemporane-
ous talks on the role of industrial
electronics and the interest of the
IRE in this comparatively new phase
of application of radio techniques.
It was said that many of the prob-
lems of communication engineering
could be transferred bodily to the
field of industrial electronics. In-
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deed, the analysis of industrial proc-
esses, and the establishment of
electronic control mechanisms are
closely analogous to the analysis of
communication systems. The auto-
matic control of processes is similar

" to feedback-amplifier systems, with

process stabilization having its
counterpart in the stability to be
derived from feedback amplifiers;
process lag in the industrial opera-
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tion has its counterpart in the elec-
trical lag produced by RC networks.

The tasks of the industrial elec-
tronics engineer are multifold and
cover a wide range of topics. Tech-
nically he must design a process or
system such that it produces for his
client or employer the desired end
result, and this must be done with
economic justification. It follows
that while it is possible to apply
electronics to almost any industrial
process, it is often desirable to ob-
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tain a specific type of operation by
other than electronic methods.

Electronic Recorders

Considerable emphasis was placed
on the application of electronic tubes
and circuits for use with industrial
recorders.

The Tagliabue recorder, described
by V. L. Parsegian, consists of three
elements, the fundamental bridge
balancing system, the amplifier and
motor mechanism actuated from un-
balance of the bridge, and the print-
ing-recording system operated by
the motor in the second element.

The system is so designed that
when unbalance occurs in one direc-
tion there is a 180-degree phase re-
versal from unbalance in the other
direction, and the direction of rota-
tion of the motor is controlled by
this phase reversal. The motor actu-
ates the printing mechanism. An
RC timing circuit actuates the writ-
ing pen at intervals of about 1 sec-
ond, whereas the position of the re-
cording pen is determined by the
motor, which depends upon the
amplified unbalance of the bridge.

W. R. Clark of Leeds and Northrup
described a new Speedomax recorder
which is a-c operated, produces an
ink record and has a frequency re-
sponse flat to within 1 db for fre-
quencies between 25 and 150,000 cps.

Servo Systems

Linear servomechanism theory
was highlighted by R. E. Graham of
Bell Laboratories. It was pointed out
that a servo system may be composed
of mechanical, thermal, pneumatic,
hydraulic, mechanical or electronic
elements, or a combination of all of
them. However, all servomechanisms

are systems in which the output is

fed back to the input in such a man-
ner as to control the output. Because
all servo mechanisms are function-
ally alike, they lend themselves read-
ily to analysis by means of linear
differential equations provided all
portions of the system are operated
over limited ranges to assure linear-
ity of response.

The transmission of instrument
readings from a pilotless aircraft to
its controller on the ground or in
another plane by means of radio tele-

metering was covered by David W.
Moore, Jr. of Fairchild Camera.

X-ray snapshots at exposure times
of the order of a millionth of a sec-
ond are now possible with a special
tube in which electrons are jerked
out of a cold metal cathode by a mo-
mentary high voltage to create a
peak anode current as high as 2,000
amperes. Ballistic uses of this equip-
ment during the war were described
by D. C. Dickson of Westinghouse,
along with such commercial applica-
tions as performance studies of ma-
chinery and pictures of the transfer
of metal during welding.

Techniques and problems involved
in operating two high-power oscillat-
ors in tandem for induction heating,
to secure more power than can be
obtained from a single unit, were
described by W. C. Rudd of Induc-
tion Heating. The chief problems
are interconnection of tank circuits
in such a way that the frequencies
of the two oscillators are the same,
and equal sharing of the load by the
two power supplies. Two 25-kw units
have been successfully operated in
duplex to provide 50 kw.

Communications Systems

Developments in the communica-
tions field during the war with defi-
nite peace-time applications were
described, among them being multi-
channel relay links and wide-band
tunable receivers for the microwave
bands.

Captain J. O. Kinert of Naval Op-
erations stressed the necessity for
coordination of design between the
services and for sets designed for
successful handling by inexperienced
personnel.  Interchangeability of
components relieves the pressure on
maintenance stocks in times of
stress. Failures in action were at-
tributed to the planning by inexpe-
rienced personnel, actual equipment
failures, and failures due to enemy
action, with that due to inexperi-
enced personnel predominating.

Receivers designed for the Navy
for use in the vhf and uhf ranges
were discussed by T. McL. Davis of
NRL. Ship installations present pe-
culiar problems in selectivity be-
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cause of the congestion in antenna
equipment. Very high voltages are
frequently induced in receiving an-
tennas due their proximity to
transmitting antennas. Unusual de-
mands are thus placed on preselector
requirements. I-f circuits must have
high gain, low drift and at least 60
db discrimination against adjacent-
channel interference. Recent models
of standard equipment have six
double-tuned i-f transformers. Early
receivers had little or no gain in
preselector ecircuits. Later equip-
ment had better gain, a tuning ratio
of 1.4 to 1 and an overall image-
rejection ratio of 90 db. Inter-
changeable units for preselector, i-f,
and power supply have been designed
for ease in maintenance.
Transportable microwave radio
sets TRC-5 and TRC-6 were de-
scribed by Raymond E. Lacy of Coles
Signal Laboratory. In these two sets,
microwave techniques (1,350-1,500,
and 4,350-4,800 mc) employed in
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radar are used to maintain two-way
communication over relay links up
to 2,800 miles. Both sets use pulse-
time modulation, with an 8-channel
multiplex system. Both also use
waveguide-fed, parabolic-dish re-
ceiving and transmitting antennas
mounted on the same mast. In the
case of the TRC-6, the r-f units of
both transmitter and receiver are
mounted on the backs of the para-
bolas. In special cases, improved re-
ception under adverse conditions has
been obtained by diversity recep-
tion, with two vertically spaced re-
ceiving antennas on the same tower.

Enemy Equipment

Captured German and Japanese
radio and radar equipment was de-
scribed by Lt. Comm. E. L. Luke
and John C. Link of NRL. It was
stated that German radar research
was stopped in 1941 and not resumed
until 1943 when Germany discovered
from captured allied microwave
equipment that their own equipment
was obsolete. German airborne radar
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operated in the band from 485 mec to
550 mec. Late models were in larger
quantities but of much poorer qual-
ity. It was not until January 1945
that 9-cm models appeared. Due to
manufacturing difficulties few were
made. While German communication
equipment compared favorably with
ours at the beginning of the war,
Japanese radio and radar equipment
was always of inferior quality. It
was usually copied from American or
German designs. Plans for the
Wurtzburg radar were flown to the
Japs in 1943, but only one set was
produced.

Special Receivers

Development of receivers to meet
the exacting requirements of direc-
tion-finding and wave analysis in
combating enemy radar was de-
scribed by G. E. Hulstede, J. M.

Pettit, H. E. Overacker, K. Spangen-
berg and R. R. Buss of RRL. Ad-
vanced receiver techniques were in-
corporated in sets tunable over fre-
quency ranges of 2 to 1, with single-
dial control and high sensitivity.
The receivers give continuous cover-
age to 10,000 me. Late models had
high image-rejection at the micro-
wave frequencies. Butterfly tuners
were used with acorns to 1,000 me.
Plug-in, butterfly-tuned r-f units
containing preselectors, heterodyne
oscillators using acorn tubes, and
crystal mixers were used with stand-
ard 30-me, broad-band i-f units up
to 1,000 me. The i-f band widths
were 3 and 4 mc. Image rejection at
1,000 me¢ was 10 db and better than
40 db at lower frequencies. From
1,000 mc to 10,000 mc concentric-line
oscillators employing reflex klystrons
were used. The 200-me i-f amplifier,

consisting of ten 6AKS5 tubes, was
stagger-tuned to obtain a bandwidth
of 20 me at the peak and 24.5 me,
6 db down. Image rejection with
two-cavity preselectors was 40 to 60
db. A total gain, through the second
detector, of 97 db was realized in
late models. Reflector voltages on
the klystrons ranged from 300 volts
at the lower end of the band to 1,250
volts at the higher frequencies. Me-
chanical tracking was successfully
employed between klystron -cavity
tuning and reflector voltage.

High efficiencies in the r-f circuits
were due largely to refinements in
tunable cavity structure. Cavities
were developed with no sliding con-
tacts and in most cases no dielectric
in the r-f circuit. Leakage of r-f en-
ergy past the tuning shafts was pre-
vented by resonant line impedances
built into the cavity tuning plungers.

Propagation Studies

Utilizing pulse techniques, the Na-
tional Bureau of Standards has long
been conducting measurements for
the prediction of sky-wave transmis-
sion. Six locations contributed data
to the bureau in 1936. Today roughly
40 locations contribute.

From correlation of ionosphere
data, meterological measurements,
sun-spot activity, and actual trans-
mission characteristics, it has be-
come possible to forecast major
transmission disturbances. The bu-
reau is now issuing for general dis-
tribution a monthly publication pre-
dicting radio propagation three
months in advance. Information con-
tained in this bulletin was described
by N. Smith following an introduec-
tion by J. H. Dellinger. Charts and
nomographs for F;, F,and sporadic-E
enable one to determine ionosphere
absorption, atmospheric noise, low-
est usable frequency, and highest
usable frequency for a given path.
These charts cover the world.

Atmospheric Ducts

Measurements of the atmospheric
conditions producing duects, and de-
tailed study of ducts over water were
described in two complementary pa-
pers. J. E. Freehafer, Radiation Lab-
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oratory, explained how variations
with altitude of air temperature and
moisture content can produce a vary-
ing index of refraction giving wave
propagation action comparable to
that of waveguides. However, the
altitude over which such a condition
must extend is large compared to a
wavelength, so that only in the micro-
wave region is the effect appreciable.
The atmospheric ducts account for
the greater than line-of-sight com-

RATE OF FALL IN

LOSS IN DB PER MILE

Transmission loss and rate of rain fall

measured during a rainy day show rela-

tion of moisture content of air and micro-
wave attenuation
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munication and radar transmissions.
These ducts can not be relied upon
over land.

The persistance of ducts over
water was demonstrated by experi-
ments conducted over the Pacific and
reported by M. Katzin, R. W. Bauch-
man, and W. Binnian of NRL.
Measurements were made on 9 and
3 cm at heights above mean sea level
up to 94 feet. Definite correlation be-
tween heights of optimum transmis-
sion and heights of duct-forming at-
mospheric conditions was obtained.
Transmissions over paths ten to
twenty times the line-of-sight path
were obtained. The conditions over
windswept water are ideal for pro-
duction of atmospherie ducts.

A similiar diffraction phenomenon
of microwaves was studied by engi-
neers of the Bell Laboratories, and
reported by W. M. Sharpless. The
particular problem was to determine
variations in the angle of arrival of
1 and 3-em waves over line-of-sight
paths above land. During the day the
angle of arrival was that calculated
from the earth’s radius and the ar-
ray positions. At night the radio
waves came in from slightly higher
angles, but never more than a degree
higher. These variations limit the
sharpest beam that can safely be used
for microwave relay links.
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To measure absorption of micro-
waves by rain S. D. Robertson and
A. P. King made an early study of
the effects at 1 and 3 cm and G. E.
Mueller repeated the study using
waves of 6-mm length. The work,
done at Bell Laboratories, indicated

that although there was measureable
absorption at these wavelengths, it
was only appreciable for precipita-
tions approaching cloudburst mag-
nitudes. Under these conditions
transmission at these wavelengths is
interrupted less than three percent

of the time in the temperate zone.

Following the formal presenta-
tions C. L. Pekeris, Columbia Uni-
versity, enumerated the results of
theoretical determinations which
agreed well with the measurements
of duct transmission over water.

Broadcast

Receivers

Noise in f-m broadcast receivers
was analyzed mathematically by
David B. Smith in a paper prepared
in collaboration with W. E. Bradley,
both of Philco. He considered the
case when a mixture of noise and
useful signal is applied to the input
of an ideal receiver and showed that
any given impulse noise that exceeds
the carrier can produce either a click
or a pop. The pops are larger and last
longer and their pitch is determined
by the time constant of the deempha-
sis circuit, 100 microseconds. At 100
percent signal modulation, the ampli-
tude of the pops is about 13 percent.
The pitch of the clicks is determined
by the time constant of the audio sys-
tem and they last about six micro-
seconds. Their amplitude is never
greater than 6.5 percent.

Balanced phase-shift types of f-m
detectors were discussed by S. W.
Seeley of RCA. He showed the vector
relations of a typical discriminator
circuit and traced the action during
the change in the relative phase of
the potentials across the primary
and secondary windings. The vector
relations of the secondary potentials
become greater, as if enlarged pho-
tographically, but do not otherwise
change when the primary voltage is
increased by tuning the primary to
resonance.

I-F, R-F, Magnetic Recerding

Design and performance of capaci-
tance-coupled amplifiers were dis-
cussed by Merwin J. Larsen in a
paper by himself and Lynn L. Mer-
rill, both of Stromberg-Carlson. An
i-f amplifier was built for the range
of 21 to 28 mc for a television re-
ceiver. Attenuating traps were
used for the sound signal. A mathe-
matical analysis was made and ex-
perimentally obtained curves were
presented as an aid in selecting cir-
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cuit parameters for flat-top fre-
quency response.

Two new miniature tubes designed
for the r-f amplifier and converter
stages for new f-m band receivers
were described by R. M. Cohen, R. C.
Fortin and C. M. Morris, all of RCA.
One tube, type 6BA6, is an r-f pen-
tode having characteristics like those
of a 6SG7 but with a more remote
cutoff characteristic. Its grid is
formed to conform to the shape of
the cathode, thus reducing the pos-
sibility of shorting under vibration.
The other tube, type 6BES6, is a pen-
tagrid converter similar to the 63SA7
but the g.. of the oscillator portion is
double that of the 6SAT.

A recommended circuit for the
tubes contains heater chokes that
maintain the heater at the potential
of the cathode to prevent varying
heater capacitance from causing fre-

quency modulation of the oscillator.
No d-c resistance is used in the signal
grid circuit because the oscillator
develops an appreciable voltage on
this grid. When used in circuits hav-
ing a low value of capacitance the
signal grid may be tapped down on
the coil, but the usual receiver band-
switch generally has sufficient capaci-
tance to obviate this need. One cir-
cuit shown has an overall gain to the
grid of the i-f amplifier of 70. The
image rejection ratio is 56 db.

A brief history of magnetic re-
cording from the days of American
Telegraphone at the turn of the cen-
tury to the present day was given by
S. J. Begun of Brush. He traced de-
velopments made during the war in
recording on the various mediums
such as tungsten steel, stainless steel,
plated wire, and paper and plastic
bases having suspended magnetic
particles.

(Continued on next page)
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Typical self-excited converter and r-f amplifier circuits for the 6BE6 and 6BA6 tubes
developed for the new f-m band
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Quartz Crystals

Techniques developed during the
war for mass production of quartz
crystals and humidity-proof holders
in million-unit batches, with rela-
tively unskilled help and to tolerance
specifications considered impossible
only a few years ago, were described
publicly for the first time despite
the inevitable cutting of some of the
IRE papers for secrecy reasons.

After reviewing the fundamental
properties of crystal units, Captain
C. J. Miller, Jr. of Squier Signal Lab-
oratory analvzed one by one the
chances for standardizing these prop-
erties to permit drastic reduction in
the number of different types of crys-
tals now in use. A standard crystal
unit was defined as one in which all
of the characteristics except fre-
quency are specified. Standard spe-
cifications for approved units are
planned, with a format somewhat like
that now used for vacuum tubes.
One goal is elimination of the need
for supplying standard test units to
crystal manufacturers. An overall
tolerance of 0.01 percent for fre-
quency is recommended for stand-
ardization, along with universal use
of the hermetically sealed holder. It
is considered practical now to make
crystals as thin as 0.003 inch. The
laboratory has developed a crystal
impedance meter that can operate a
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Simplified schematic circuit diagram of the
crystal impedance meter

crystal either at series resonance or
into a small capacitive reactance.
The crystal and the capacitance are
switched into the circuit alternately
with a rheostat while the rheostat is
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adjusted until switching produces
no change in rectified grid current,
and the value of the rheostat is then
the effective resistance of the crystal.

Techniques for measuring per-
formance characteristics of crystal
units with commercially available
test equipment were outlined by W.
D. George of the Bureau of Stand<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>