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~HE KNOWS THE INSIDE STORY!

“You can buy trouble-free performance—as well as style, when
you choose your new radio — for there is a man in your commu-
nity who knows ‘the inside story.” He is a specialist—your local
independent radio dealer.

“As your dealer, I am one of the many men who have worked
hard to keep your set and millions of others in service during the
war. We know from experience what makes a good receiver—
what kind of parts and workmanship stand up.

“That’s why many of us dealers have already chosen Meck
Radios. They offer you outstanding engineering advances, as well
as a reputation for quality firmly established through years of
building world-famed electronic products.”

FIRST
WIN THE WAR
BUY WAR BONDS /

FACE TO FACE Yours for good listening,

Yo, Fedeo L valye.

ECK RADIOS

JOHN MECK INDUSTRIES, Ine., PLYMOUTH, INDIANA
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3. E. SMITH, President
National Radio Institute

Our 3Ist Year of Training Wien

for Success in Radio

| Trained

|

These Men

$35 to $45 3 Week in Own Shop

- ““Previous to enroll-
ing for your radio
truining I made $12
per week in a hard-
ware stare. Now
operate my own re-
pair shop, and often
clear $35 to $15 a
week.”” — FRED -
ERICK BLELL, 76
Golf Ave., St. Johns,
Newfoundland.

$600 a Year in Spare Time
“"At present I uwm do- ¥
ing spare time radio
work. 1 earned money
in radio_before grad-
uating. My profits for
the last twelve
months were $600."—
ERWIN F. BOET-
TCIILR,  Marinette.
Wisconsin.

Chief Engineer in Radio Station
' “When I signed up

with N.R.I. T had no
other Itadio
rignce. I am now
Chief Lngineer fol
Station WIBG, and
have supervised in -
stallation of new
modern  broadcasting
siudios a nd equip-
-4 ment.”” — JOHN H.
KR, 4744 Meridian Street.

Gets Good Job in Civil Service
“Since completing . -
your course, 1 have
tauken a job with
Civil Service uag a
Radio Mechanie. My
work is of confiden-
tial nature, but I can
tell you the salary is
good.” — WALTLER
R. I'RATT. 416 Mur-
garet Street. Key
West, Fla,

SA PLE LESSON

Mail coupon for your FREE
copy of Lesson, ‘“Getting Ac-
quainted With Receiver Servic-
ing,”” to see how practical it is
to train for Radio at home in
spare time. Study it—keep it—
use it—without obligation! Tells

I want to give every
man who’s interested in Radio,
either professionally or as a hobby, a
copy of my Lesson, ‘‘Getting Aequainted with
Receiver Servicing’’—absolutely FREE! It’s
a valuable lesson. Study it—keep it—use it—
without obligation! And with it I’ll send my
64-page, illustrated book, *“ Win Rich Rewards
in Radio,”” FREE. It describes many fascinat-
ing jobs in Radio, tells how N.R.L trains you
at home in spare time, how you get praetieal
expericnce with SIX KITS OF RADIO PARTS
I send.
The ““Sample’”” Lesson will show you why the easy-
to-grasp lessons of the N.R.I. Course have paved the

way to good pay for hundreds of other men. I will send
it to you without obligation. MAIL THE COUPON!

Future for Trained Men Is Bright
in Radio, Television, Electronics

The Radio Repair business is booming NOW. There
is good money fixing Radios in your spare time or own
full time business. And trained Radio Technicians also
find wide-open opportunities in Police, Aviation and
Marine Radio, in Broadcasting, Radio Manufacturing,
Public Address work, etc. Think of the boom coming
when new Radios can be made! And think of even
greater opportunities when Television, FM, Electronics,
can be offered to the public! Get into Radio NOW.

Many Beginners Soon Make $5, $10
a Week EXTRA in Spare Time

The day you enroll I start sending EXTRA MONEY
JOB SHEETS to help you make EXTRA money fixing
Radios in spare time while learning. You LEARN Radio
principles from my easy-to-grasp Lessons—PRACTICE
what you learn by building real Radio Circuits with the
six kits of Radio parts T send—USE your knowledge to
make EXTRA money while getting ready for a good
full time Radio job.

Find Out What N.R.l. Can Do for YOU

MAIL COUrON for Sample Lesson and FREE 64-
page book. It’s packed with facts about opportunities
for you. Read the details about my Course. Read let-
ters from men I trained, telling what they are doing,
earning. Just MAIL COUYPYON in an envelope or paste
it on a penny postal.—J. E. SMITH, President, Dept.
5FR, National Radio Institute, Pioneer Home Study
Radio School, Washington 9, D. C

FREE

CETTING ACQUAINTED WITH
RECEIVER SERVICING

YOU BUILD THESE AND MANY
OTHER RADIO CIRCUITS with
6 KITS OF PARTS I SUPPLY

By the time you’ve conducted 60 sets of Experi-
ments with Radio Parts I supply, made hundreds of
measurements and adjustments, you’ll have had

PRACTICAL Radio experience valuable for a good
full or part-time Radio job!

You build the SUPER-
HETERODYNE CI R-
CUIT (left) containing
a preselector oscillator-
mixer-first detector, i.f

stage, diode detector-
a.v.c. stage and audio
stage. It will bring in

local and distant sta-
tions. Get the thrill of
learning at home eve-
nings in spare time
while you put the set
through fascinating
tests!

You build MEASURING
INSTRUMENT (right)
early in Course, useful
for Radio work te pick
up EXTRA spare time

money. It is a vacuum
tube multimeter, meas-
ures A.C., D.C.. R.F.

volts, D.C. currents, re-
sistance, receiver output

Building the AM
SIGNAL GEN-
ERATOR at left will
wive you valuable ex-
perience, Provides
amplitude - modu-
lated signals for test
and experimenta!
NUTPOSes.

Gooo For Bork

Mr. J. E, Smith, President, Dept. 5FR
NATIONAL RADIO INSTITUTE, Washington 8, D. C.

64 PAGE BOOK
AMPLE LESSON

how Superheterodyne Circuits Mail me FREE without obligation, Sample Lesson and 61-

‘S‘:;‘l.‘i}.iﬁé\e}ﬁ};,:géé I(;?fe?te:ell‘{gr page book, “Win Rich Rewards in Radio.”” (No salesman will

pair of Loudspeaker, LF. Trans- call, Please writelplainiys)

former, Gang Tuning, Condenser. .

ete. 31 illustrations. Name. . ... B TS BB RIS TSIV R & T G L ABe....vcvuns
My Radio Course Includes Address o ioenan o RO B e

TELEVISION ¢ ELECTRONICS

k&-mu--m--

FREQUENCY MODULATION

&

June, 19435
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" RADIO NEWS is published monthly by the Ziff-Davis Publishing Company.at 185 N. Wabash

. Ave., Chicago I, Ill. New York Otrice, Empire State Bullding,_ New York I, N..Y. ‘Washington,
D. C. Office, International Building, 1319 F Street, N.W. Washington 4, D. C. Los Angeles Of-
fice, William L. Pinney, Manager, 815 5. Hill St., Los Angeles 14, Calif. London Office, Grand
.Buil'dings, Trafalgar Square, London, W.C.2. Subscrrphgn Rates: In U, S. $3.00»(IZ issues}), single
copies, 35 cents; in Mexico, South and Central America, and u. s, Possessions, $3.00 (12 70s
sues); in Canada $3.50 (12 issues), single copies 40 cents; in British Empire, $4.00 (12 issues);
all other foreign countries $6.00 (12 issues). Subscrn_be[s should allow at least 2 weeks for
change of address. All communications about subscriptions should be addressed to: Director
of Circulation, 185 N. Wabash Ave., Chicago I, 1ll. Entered as second class matter March
9, 1938, at the Post Office, Chicago, lllinois, under the Act of March 3, 1879. Entered as sec-
o.nd class matter at the Post Office Department, Ottawa, ganada. Contributors sl]oulfi retajn
a copy of contributions. All submitted material must contain return postage. Conmbuflons will
be handled with reasonable care, but this magazine assumes no responsibility for their safety.
Accepted material is subject to whatever adaptations, andI revisions, |nc'|ud|ng by-line ,ch“anges
necessary to meet requirements. Payment covers all authors', contributors’ or contestants' righis,
title, and interest in and to the material accepted am.i will be made at our current rates
uponl acceptance. All photos and drawings will be considered as part of _material purchased.

1945

The Future of UH.F. ......................... 4 Leon Laden 25
Practical Radar ........... T Jordan McQuay 29
Magnetic Tape Recording........ 500660800080, Carl E. Winter 32
New FM Frequency Converter.......................... .. 35
Facts on FM Station Ownership................ .. P. B. Hoefer 36
-Frequency Modulated Transmitters. ............. R. J. Newman 38
Impedance Bridge for L-C-R Measurements. .. .Rufus P. Turner 42
Practical Radio Course.............. ... ... Alfred A. Ghirardi 46
Radio Spearheads Patton Armor.................. Oliver Read 48
Television R.F. and LF. Systems............... Edward M. Noll 50
Talking Doorbell .............................. E. R. Meissner 53
‘Electronics—at Work ......................_ Glenn Bradford 54
Theory and Application of UH.F. ............ .. Milton S. Kiver 57
‘Postwar Plans for the Radio Dealer. . . . ... ... Eugene A. Conklin = 64
Converting a Battery Set to A.C. Operation. ........... G. Boles 68
News from Overseas.................... ....Kenneth R. Porter 72
For the Record.......... ... . ... .. ... . .. ... .. ... ... 8
Spot Radio News.......... 586000380000 0688060064800 0 eeae. 12
Let’s Talk Shop................ e e .v...Joe Marty 45
QTC ... e TEETTTT Carl Coleman 36
Technical Book & Bulletin Review....... 506600805 000800865 8¢ 62
‘What’s New in Radio................................. . ... 76
Within the Industry............. 8008000668 0006068a0bbaA 000 112
Manufacturers’ Literature . ........ . 5008000600000 00080 .. 132
Letters from Our Readers.......................... ... ... .. 146

wwWwW americanradiohistorv com

VOLUME 33, NUMBER 6

COVER PHOTO
By Frank Ross
'(Staff Photographer)

Multiple gas jets concentrate
intense heat on the glass en-
velope of electronic tubes
during this sealing-off op-
eration at the Taylor Tube
plant located at Chicago, I

WILLIAM B. ZIFF
Publisher

B. G. DAVIS
Editor

C. R. TIGHE
Ass’t to Publisher

OLIVER READ, W9YET|
Managing Editor

WM. A. STOCKLIN
Associate Editor

HAROLD S. RENNE
Technical BEditor

JOE MARTY, JR.
EBastern Editor

FRED HAMLIN
Washington Editor

HERMAN R. BOLLIN
Art Director

E. H. SEHNERT
Chief Draftsman

K. R. PORTER

) _FRANK ROSS
War Correspondent

Staff Photographer

GEORGE BERNER
Advertising Director

S. L. CAHN
Advertising Mgr.

J. M. ECKERT
Midwest Adwv. 3 gr.

H. G. STRONG H. J. MORGANROTH
Circulation Director  Production Director
\*‘?-D—fw{. »
’%{NG‘LO%‘ )


www.americanradiohistory.com

HE new Model §-37 FM-AM receiver is an outstanding example

of Hallicrafters pioneering work in the upper regions of the
spectrum. Covering the frequencies between 130 and 210 mega-
cycles, the $-37 provides VHF performance which is in every
way comparable to that of the finest communications receivers
operating in the medium and high frequency bands. The average
over-all sensitivity of the S-37 is approximately 5 microvolts. The
image ratio of at least 1000 times is achieved through the use of
two pre-selector stages and an intermediate frequency of 16:mega-
cycles. No band switching is necessary and exceptional ease of tun-
ing is provided by mechanical band-spread with 2300 dial divisions
between 130 and 210 megacycles. The pre-loaded gear train is com-
pletely enclosed and is equipped with a positive stop at each end of
the tuning range. Hermetically sealed transformers and capacitors,
moisture proof wiring, and extra heavy plating, all contribute to
the long life and reliability of the §-37 . . . the only commercially
built receiver covering this frequency range.

The amazing performance of the Model $-37 is largely due to the
RF section shown at right. It is mounted as a unit on a brass plate
/4 inch thick. The two type 954 RF amplifiers and the type 954
mixer are placed in the heavy shields which separate the stages.
The type 955 oscillator is mounted directly on its tuning condenser.
Exceptional stability is assured by the use of individually selected
enclosed ball bearings, extra-heavy end plates, and wide spacing
in the oscillator condenser — rigid mounting of all components —
and inductances of 14 inch copper tubing wound on polystyrene
forms. All conducting parts are heavily silver plated.

Write for Catalog No. 36C, describing
Hallicrafters complete line of high

, AW g o ]
N\ «ﬁ&%ﬁ\: P
D

frequency receivers and transmitters.

BUY A WAR
BOND TODAY!

June, 1943

Modlel $-37

FM-AM
for very high frequency work
130 to 210 Mc. )
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THESE 10 CONTROLS
REPLACE 95%

7 REASONS WHY
‘. “. 1. 10 types handle over 95% of your volume

control replacement needs.
2. Eliminates shaft sizing and knob fitting.
3. Adaptable to any standard shaft.
4
5

If you haven’t already put in a stock of N.U.

Save-a-shaft Volume Controls.. . order yours : Controls #me complesewith, switdh:

today from your N.U. Distributor. Here’s a . If no switch is needed, use same control
; d ' . g but don’t pull switch lug.

real time-saver he can deliver fast! Minimum o iy o W

B I . 6. Individually packaged with instructions.

investment in stock of only 10 types is all you

7. All sizes $1.00 list price.
need to get going. NATIONAL UNION
RADIO CORPORATION, Newark 2, N. J.

NATIONAL UNION
RADIO TUBES AND PARTS

Tronsmitsing, Cathode Ray, Receiving, Special Purpose Tubes o Condensers o« Volume Controls o Pboto Electric Cells « Panel Lamps « Flashlight Bulbs

RADIO NEWS
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Y s F;equency;Médulqtion poses bbvirc;us problems in the = %%s

i 2
2

es;ign ond building of loud speakers and loud speaker systems. The

speakers to meet the most particular requirements of FM.
Other new and special loud speaker applications will be met
just as satisfactorily with other JENSEN postwar products, some
of which will employ the new Jensen AUNICO 5.

To help the service man, dealer and engineer solve the
" special problems of FM sound reproduction, JENSEN has made
xf; available technical Monograph No. 3, entitled, “Frequency
i Range in Music Reproduction.” This Monograph, one of o

series of four, is available for 25c..

Other Monographs -
No. 1—"Loud Speaker Frequency—Response Measurement” W*_"
No. 2—“Impedance Matching and Power Distribution”

No. 4—""The Effective Reproduction of Speech”

JENSEN RADIO MANUFACTURING COMPANY, 6601 SOUTH LARAMIE AVENUE, CHICAGO 38, ILLINOIS

7
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The Importance of
SPECIALIZATION

Aside from outstanding and
long-acknowledged technieal
skill—our ‘‘Specialization For-
mula® is probably as fully re-
sponsible for the world-re-
nowned AUDAX quality as any
other single factor.

We proudly concentrate all our
encrgies and resources upon
producing ihe BEST pick-ups
and cutters. Because we are spe-~
cialists in this field, much more
is expected of us. Because the
production of fine instruments
like MICRODYNE is a full time
job, it stands to reason that we
could not afford to jeopardize
our reputation—EVER —by
making pick-ups a side-line.

After Victory, you may expect
AUDAX improvements, refine-
ments , . ., master-touches to
heighten the marvelous fac
simile realism of AUDAX re-
production,

AUDAK COMPANY

500-N Fifth Ave., New York 18, N.Y.

Creators of Fine Electronic-

Acoustical Apparatus Since 1915

Send for your copy of our informative
¢PICK-UP FACTS”

x

BUY
WAR BONDS

| explained.
| gone by since the original article went

oNCE again ‘the veil of secrecy sur-

) rounding basic applications of
radar has been lifted. In the February
issue of “Wireless World,” a British
publication, appeared the first in this
new exploitation to the public of the
miracles of radio location. Many ra-
dio trade magazines are now repro-
ducing or quoting from that material.

As a matter of fact, almost the iden-
tical story appeared in the August,
1941 issue of Rabio NEws. It is in-
teresting to compare the statements
contained therein and to refer to the
artist’s conception in that article.
About the only things lacking are the
technical details which at this time
still cannot be revealed except from
the fundamental aspects.

To quote from the Rapio NEwS arti-
cle, our reporter stated as follows:
“First, the system is essentially that
of radio-signal transmission, recep-
tion and detection. The system is
composed of hundreds of ultra-short-
wave transmitters and receivers which
cover the countryside. These trans-
mitters broadcast a constant ‘barrage’
of radio ‘feeler’ waves which cover the
country like a gigantic invisible tent.
When an object such as an enemy air-
plane passes into this radio-tented
area, the ‘feeler’ waves are reflected
from the enemy plane and these feeble,
minute signals are picked up by Ra-
diolocator stations. By applying the
principles of radio-direction-finding,
and other basic radio principles, the
position in the sky.of the unwelcome
intruder is plotted very accurately,
and this information is used by de-
fense fighter planes and anti-aircraft
batteries with telling effect.”

To get a bit more technical, the au-
thor goes on with the following: “With
Radiolocator, a sharply-focused micro-
wave is. projected into space and
‘scans’ a “certain section of the sky
like a searchlight. When the wave
strikes an enemy aircraft, it is de-

flected back to earth. This ‘rebound’
.wave is picked up by the sensitive

Radiolocator receiving device and the
results used to calculate the position
in space of the plane.”

If we substitute the American term
“radar” instead of the British term

“Radiolocator,” we find the basic op-

erating technique almost completely
Almost four years have

to press. Amazing developments, nat-

" urally, have. taken:place throughout -

the interim. There are many forms

Wwww americanradiohistorv com

of radar. Basically, they operate on
the very same principle.

Some of these new devices were re-
cently shown at Ft. Meyer to some of
the press on last minute orders of
General Brehon Somervell, ASF Com-
mander. One of these was a radar-
controlled anti-aircraft searchlight. It
is designated as the AN/TPL-1. It
synchronizes the beam of a field
searchlight with the direction-finding
equipment. Four Signal Corps mem-
bers sit in front of a control board and -
view four circular scopes looking very
much like lenses. These scopes show
the location and range of approaching
aircraft. One of the larger scopes in-
dicates the location of the plane by
means of ‘a variable line appearing
across the radius of the screen. The
smaller one shows the range and this
is indicated by a series of “pips” ap-
pearing across a line dissecting the
scope. When the two “pips” converge
on the smaller scope, they give the
antenna range-finding information.

Another unit displayed was a very
lightweight warning radar set. Utiliz-
ing two scopes it operates in much the
same way as those of the radar search-
light sets. Two scopes give the posi-
tion of ‘a plane in relation to the set
over an effective range of 100 miles.

Still another radar unit, this one
of a heavier type, automatically com-
putes the gun range of anti-aircraft
apparatus ‘with no attendant at the
controls. ' It is a tremendous piece of
equipment. It may be turned in any
direction. . These special radar an-
tennas move with the unit. An oper-
ator sits on each side and the gun
range can be determined very accu-
rately from the information appearing
on the radar scopes.

To give our readers an introduction
to this new art, we present in this is-
sue a new series of articles covering
the basic fundamentals of radar. They

(Continued on page 141)

The original artist’s sketch from the
Aug., 1941, issue of Rudio News.

" inyamon -

OF HADIO LOCATOR POST

RADIO NEWS
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RESERVE YOUR POST-WAR

MODEL SX-28A— This is the latest model of
Hallicrafters famous Sxper Sky-Rider . . .
the finest communications receiver built to-
day!' Has a frequency range of 550 kc. t0
42 Mc. continuous in 6 bands. With crystal,
less speaker, net............. .....$223.00

MODEL $X-25—The Super-Defiant o

... long-time favorite of amateurs ~__ — 1
who want fine performance at 2 g g |
moderatfe spgceﬁ Has: flx:(quency °0 |
range o c. to 42 ¢. con- e0®
tinuous in 4 bands. With crystal, \_,'32‘
less speaker, net.......... $94.50

C—“- MODEL $-20R—Popular Sky-
Champion offers top performance

N
! i) § in low cost field. Has a frequency
5| range of 550 kc. to_43 Mc. con-
] tinuous in 4 bands. With built-in
speaker, net.....ceneeenen $60.00

MODEL $-39—Sky Ranger portable
... operates from its own self-
contained batteries or 115 volts
a.c. or d.c. Has frequency range

I
of 540 kc. to 30.5 Mc. continuous | o®
in 4 bands. Net...-vrne- 1000 i, | 0®%s
MODEL $-36 — Covers both old

and new FM bands. Operates on
FM, AM, or CW. Outstanding for

s 3 () | sensitivity, stability, high fidelity
Bl | EI | and versatility in the very bigh fre-
) “O“M 1‘2‘3’"1’;?' Range from _27.;; ch. dto
@B = ¢. continuous 1n ands.
b OO e 5 ess speaker, neto.c.....s $307.50
PM23 SPEAKER — For $SX-28A, SX-25 and
$-36 above, net...cooceeiieiienns $15.00
HALLICRAFTERS
Honored for its Role in War
Communications

On all fronts . . . on land, sea, in the air. .. in
jungle, desert and arctics . . . Hallicrafters sets
have performed gallantly for the Armed Forces
of the United Nations. The fifth Army and Navy
“E* award flies from Hallicrafters roof tops!
Hallicrafters, you know, are builders of the fa-
mous SCR-299.

e | e

ALLIED RADIO

833 W. Jackson Blvd. Chicago 7, U.S.A.
Over 20 Years of Service to the Nation
June, 1943

< hallicrafters

Communications Receiver

Allied Radio’'s New Plan Makes it Easy for
You to be Among the First to Own and Enjoy
this Celebrated Receiver!

TODAY, communications receivers are obtainable only for war use. But
as soon as conditions permit, they will again be available for civilian use.

Pent-up demand by short-wave listeners and radio amateurs for world-
famous Hallicrafters receivers is so great that you would be wise to reserve
YOUR Hallicrafters NOW! The record of Hallicrafters performance in war
communications is outstanding. Hallicrafters sets have “stood up” almost
unbelievably in the most impossible conditions of climate and weather.
Vital war-proved features of these sets . .. PLUS new advanced engineering
developments . . . will be incorporated in your post-war Hallicrafters!

Now, through close cooperation of the Allied Radio Corporation and the
Hallicrafters Company, a plan has been evolved that makes it easy for you to
reserve your Hallicrafters at once . . . and be assured of earliest delivery!

HERE'S HOW TO RESERVE YOUR HALLICRAFTERS

4. When your set is ready, easy pay-
ment terms may be arranged.

1. Ali you have to do is enter your order
now with Allied.

5. Any communications receiver, in good
condition, will be accepted for a
liberal trade-in allowance instead of
cash down payment.

2. You don't have to pay the full amount
in advance.

3. A deposit of only 109, of the current
price will put you among the first in
line to receive delivery of a Halii-
crafters Receiver.

6. Even after your reservation is made,
you may have your deposit back if
you wish.

(Prices subject to bossible revision at time of shipment.)

Just imagine how thrilled and proud you will be to rank among
* the first to have a Hallicrafters . . . “The Radio Man's Radio!”
Picture the pleasure you’ll have . .. for with a Hallicrafters at your
fingertips . . . all the world is your neighbor! Certainly you want a
receiver all your own! To be sure of earliest delivery, enter
your order af once . . . without delay!

MAIL COUPON TODAY TO RESERVE YOUR HALLICRAFTERS

ALLIED RADIO CORP.
833 W. Jackson Blvd., Dept. 1-FF-5
Chicago 7, III.

Plcase reserve Hallicrafters Model.. ..

for me. Enclosed is my 109, deposit $...........

(It is understood I retain right to cancel order any-
time before delivery, and get my deposit back.)

Date— ———

ALLIED RADIO

**Arsenal of Supply”

for Everything in Radio
and Electronics D Please send further information on your Communi-
cations Receiver Reservation Plan.

Allied's complete service D Please send latest free Allied Buying Guide on

speeds vital needs to the DT . 3 A
Armed Forcesand Industry. Everything in Radio and Electronics.

Concentrated here are the

world's largest and most NAME. . oottt iiieneen oo arsesnose
complete stocks of parts and
equipment under one roof.
o Allied bas always been ADDRESS . ..ottt iee i e e
one of the leaders in the sale
of 4 ications receivers. (o) b 20 ZONE....STATE:. ... ...
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NATIONAL RECEIVERS ARE THE EARS OF

'« OFFICIAL U. S, NAVY PHOTOGRAPH

HRO

NC200 MALSENT mAss, U. S. A.

NATIONAL RECEIVERS ARE IN SERVICE THROUGHOUT TYHE WORLD
10 RADIO NEWS
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| 90-MILE LABORATR

for Telephone and Television .
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BerweEN telephone offices in New York and Philadelphia
once stretched a strange sort of laboratory. Most of the way
it was underground; engineers made their measurements
sometimes in manholes. It was a lead-sheathed cable con-
taining two “coaxials” — each of them a wire supported in
the center of a flexible copper tube the size of a lead pencil.

Theory had convinced engineers of Bell Laboratories
that a coaxial could carry many more telephone talks than
a full-sized voice frequency telephone cable; that it could
carry adequately a television program. Experimental lengths
were tested; terminal apparatus was designed and tried out.

Finally, a full-sized trial was made with a system designed

June, 19153
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for 480 conversations. It was successful; in one demon-
stration people talked over a 3800-mile circuit looped back
and forth. Now the cable is carrying some of the wartime
flood of telephone calls between these two big cities.

This cable made television history also: through it in
1940 were brought spot news pictures of a political con-
vention in Philadelphia to be broadcast from New York.
Bell System contributions to television, which began with
transmission from Washington to New York in 1927, have
been laid aside for war work. When peace returns, a notable
expansion of coaxial circuits is planned for both telephone
and television in our Bell System work.

BELL TELEPHONE LABORATORIES

Exploring and inventing, devising and perfecting for our Armed Forces af
war and for continved improvements and economies in telephone service.

il
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The 23000 Series
Variable Air Capacitors

"Designed for Application,’” double
bearings, steatite end plates, cad-
mium or silver plated brass plates.
Single or double section. .020” or
.060” air gap. End plate size: 17
x 1%. Rotor plate radius: 19 /32",
Shaft lock, rear shaft extension,
special mounting brackets, etc., to
" meet your requirements.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

M

£
(' ~
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By RADIO NEWS Washington Correspondent

Presenting latest information on the Radio Indusiry.

WITH THE TRAGIC PASSING OF
OoUR LATE PRESIDENT, Franklin
Delano Roosevelt, radio has suffered
a deep personal loss. His gallant lead-
ership catapulted radio to world fame.
Through radio the world echoed his
brilliant strategy. His inspiring “fire-
side chats” brought cheer, hope, and
faith to the globe's millions. ’

His death has brought sorrow to the
broadcasters of America with whom
he worked so closely. Paying tribute
to this great man, Harold Ryan, presi-
dent of the National Association of
Broadcasters, said: “He gave historic
evidence of the effectiveness of this
medium of communications in the so-
lution of national and international
problems. . . . This beloved leader of
the people will always live in this
avenue of friendly human approach to
men, women, and children throughout
the world.”

Our new President, Harry F. Tru-
man, voiced the sentiments of the na-
tion in his historic broadcasts to Con-
gress and our troops throughout the
world, during his first days in office.
A nationwide audience of over 16 mil-
lion listened to President Truman ex-
tol the late President and describe the
future program of his administration.
President Truman’s Armed Forces’

| message was heard by over 41 million

people. According to surveys made
by C. E. Hooper for CBS, 32% of the
nation listened in to the first of Presi-
dent Truman’s addresses and 53.6%
were in the listening audience during
the second address. The highest day-
time rating of all times, 60%, was
achieved by the late President Roose-
velt on December 8, 1941, in his his-
toric speech on the attack at Pearl
Harbor.

MANY COMPLEX PPROBLEMS in-
volving economics and engineering ap-
peared to have delayed the final report
on the 25- to 30,000-megacycle alloca-
tion program. Originally scheduled
for release on April 1 and then the 15,
the data may not appear until the
middle of May. A last-minute inter-
view with FCC officials indicated that
several major questions remain to be
answered. While it is important to
complete the project quickly, the FCC
believes that it is also imperative that
the decisions made be thoroughly cor-
rect, all the way. The tremendous
influence that the report will have de-
mands this extremely close scrutiny.
Indications of the deep concern the
FCC has in the allocation program ap-
peared in the speech of FCC Chairman
Paul A. Porter, in Washington, re-
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cently. Appearing before the Wash-
ington-Virginia district meeting of the
NAB, Mr. Porter warned against
financial speculation in frequency
modulation and television. He indi-
cated that the FCC will carefully
watch the progress of all forms of
broadcasting, stressing that these new
arts will play an important role in the
communications picture of the future.

Mr. Porter’s letter to Commander
E. F. McDonald, commenting on Com-
mander McDonald’s telegrams to
members of Congress which asked for
congressional action in the FCC pro-
posal to move FM up, further stressed
the sincerity of the FCC program..
Commander McDonald asserted in his
telegrams that seven of the eight ex-
perts who testified at the closed hear-
ings and during the oral hearings in
Washington had pointed out that mov-
ing of FM from its present position
was unnecessary and undesirable. Mr.
Porter said that the final determina-
tion of the highly technical problem
will be based upon the Commission’s
appraisal of the record of expert tes-
timony. He added that the Commis-
sion’s conclusion will reflect the de-
terminations of the requirements of
the public interest.

The Senate Interstate Commerce
committee members supported Mr.
Porter. The Senate said that the allo-
cation of FM channels is a technical
matter which is beyond the scope of
Congress. They praised the FCC,
pointing out that the members of the
Commission were fully capable of de-
termining the solutions to the alloca-
tion problems.

The FCC questionnaire on FM man-
ufacturing costs which had been sent
to all manufacturers stirred up criti-
cal comment in many quarters. The
questionnaire asked for the relative
costs of manufacturing frequency-
modulation units for an 18-megacycle
band beginning at 44 megacycles and
an 18-megacycle band beginning at 84
megacycles. The questions were based
on the 1945 cost conditions, production
facilities, AM-FM combination models
retailing at about $75, and receivers
built to specifications for postwar. The
manufacturers were also asked to
state if the price difference would be
the same for combination sets regard-
less of the price class of the set, and
if the answer was no, how the price
difference would vary with retail
price.

Among those who criticized this
questionnaire was John Shepard III,
chairman of the board of the Yankee
Network. In a letter to FCC Chair-
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Prominent engineers consistently show
their preference for Solar Capacitors. Solar
pledges continued production cf superior
quality capacitors to merit that preference.
Solar Manufacturing Corporation,
285 Madison Avenue, New. York 17, N. Y.

5

CAPACITORS &
ELIM-O-STATS

A TOTAL OF |
EIGHT

, 2 ARMY-NAVY
BAYONNE E’;ﬁj;‘::sff ! WEST N. V. 57759
PLANT PLANT 4 :
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WALDEN WORCESTER
WRENCH SETS

Engineered for Strength and to fit
the mechanics need. Thousands of
these sets have been sold here and

Standard
Set No. 26T

i The Mechanics Favorite. Wide range
of Sockets, Special Handles, Revers-
ible Ratchet Wrench. 22 pieces in a
Steel Box.

L

R

i

R

: i Set No. 16T

A very handy set of 17 pieces in a
Steel Box.

Set No. 5110 e
Wide range of Sockets, Special
Handle, Reversible Ratchet Wrench,
21 pieces in a Steel Box.

WALDEN |

WORCESTER

Send for Catalog No.
4 141 picturing a full line

of Automobile, Aircraﬂr_-_‘_‘_
=1 and Radio Tools.

468 SHREWSBURY STREET
WORCESTER, MASSACHUSETTS

14
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man Paul Porter, he said that the
questionnaire did not disclose the de-
lay that might exist in producing the
higher frequency FM sets. Mr. Shep-
ard also said that no distinction had
been made between so-called genuine
FM sets and other types. At this writ-
ing the reports on the questionnaires
have not been released. It is expected,
however, that the information will be
made available as soon as the alloca-
tion report is published.

THE CLEAR-CHANNEL PROBLEM
is another allocation factor that has
had a delay bearing on the allocation
report. The decision made for FM
will also develop the program for the
clear-channel hearings. The report
that will result from these hearings
will be quite vital since many present
channel allocations may be altered.
The hearings will offer data on-a va-
riety of broadcast-station operation
procedures including power program
repeats, networks, and particularly
the national service features of FM
and television. In studying the allo-
cation problems, the FCC will con-
sider the fact that the channel strue-
ture precludes the possibility of pri-
mary coverage everywhere. Because
of the number of channels available
and geographic problems, primary
service may be impossible in some
areas. The FCC will attempt to pro-
vide coverage that will serve in as
many sectors of the nation as possible.

A POSTWAR PRICE STRUCTURE
for receivers, that calls for a 30% in-
crease, was predicted by Mort N. Lan-
sing of the specialties unit, Bureau of
Foreign and Domestic Commerce. He
said that because of increases in labor
and material cost, receivers available
in the first 'year after V-E day will
cost 30% more than those made in
1941, for equivalent models. The sell-
ers market which will prevail for a
while will maintain this price struc-
ture. According to Mr. Lansing AM-
FM postwar table model receivers will
cost from $45 to $75, while consoles
will sell for $100 to $350. Mr. Lansing
also predicted that most television re-
ceivers will cost around $500 and
more.

Examining the postwar annual vol-
ume of receiver sales, Mr. Lansing said
that in the first V-E year, retail sales
will come close to $1,410,000,000. In
the second year the value will rise to
$1,650,000,000; the third year will see
a still further rise to $1,870,000,000;
and the fourth year will see a slight
recession to $1,430,000,000. Mr. Lan-
sing said that several factors were
considered in making these estimates:
increased broadcast coverage, in-
creased use of FM and television re-
ceivers, and general improvements in
standard receivers. According to Mr.
Lansing, FM will be much more im-
portant, at least for a short time, be-
cause of its more general utility.
However, said Mr. Lansing, as tele-
vision broadcast techniques are per-
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fected, television sales will become in-
creasingly larger. :

Mr. Lansing believes that any ten-
dency to approach saturation in the
future will Le counterbalanced not
only by the improved broadcast activ-
ities, but by new services such as the
citizens’ radiocommunication service
provided for in the recent FCC allo-
cation proposal.

Commenting on the general postwar
possibilities of the radio market, Mr.
Lansing said that striking opportuni-
ties will prevail. He predicted that the
radio industry will also play an im-
portant role in the development of
other industries in this nation and
other nations.

THE PAST FEW WEEKS HAVE
SEEN surprise disclosures of many
types of Signal Corps equipment, here-
tofore considered secret. The an-
nouncements were made by the ASF
and Signal Corps units of the War
Department. The ASF information
was offered during a special three-day
demonstration at Fort Meyer in Vir-
ginia, conducted under the supervision
of General Brehon Somervell, ASF
Commander.

Among many of the unusual devices
shown was a radio-operated aircraft
detection unit capable of spotting
planes, 120 miles away. The equip-
ment is portable and employs c.r. os-
cilloscopes which provide plane posi-
tion. Another intensely interesting
device shown was a radio detonator
that can fire mines 20 miles away by
simply dialing a frequency. It is said
that there are over 20,0C0 code de-
nominations possible. A range of 20
miles over water and about 8 on land
was indicated.

The Signal Corps discussed its com-
munications paratroop equipment in a
special announcement, Three types
of equipment are in use today: the
well known ‘“walkie-talkie” and the
“handie-talkie” both of which are
strapped to the paratrooper’s side or
thigh, and the third is a heavier in-
strument which is parachuted sepa-
rately. The “walkie-talkie”, weighing
35 pounds complete with batteries, is
no more than 10% of the total weight
which the paratrooper carries includ-
ing himself when he makes his jump.
Since the instrument is enclosed in a
canvas case of heavy duck, completely
waterproofed, landings in lakes, riv-
ers, or streams do not affect opera-
tion. The *“handie-talkie,” weighing
about six pounds with batteries, has
been used with excellent results in
organizing small battle groups and
maintaining contacts with various di-
vision elements. The larger model
which weighs around 250 pounds, is
quite an effective transmitter and re-
ceiver. Since it offers many frequen-
cies on which to operate, it is really
more flexible than the other two in-
struments. This model also affords
the transmission of c.w. signals, which
is not possible with the other models.

(Continued on page 18)
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For Good Jobs TODAY...

TOMORROW. . .LEARN

"ELECTRONICS

A

THE fast -moving Opportunity Field
of Radio-Electronics needs many
trained men! Let DeFOREST’S show
you how to get ready to take advantage
of the breaks—the good jobs—the satis-
fying pay checks of today—and the
bright postwar opportunities of tomor-
row. Write for DeFOREST’S big, free
book—*“VICTORY FOR YOU” and col-
orful kit supplement.

Consider Radio’s Many Fields
See how you may cash in on a vast field
that includes F.M. Radio, Communica-
tion Radio, Electronics, Broadcast Radio,
Motion Picture Sound, Radio Sales and
Service—or a Radio business of your own.

Start a Business of Your Own
See how DeFOREST’S has helped many
get their start in Radio-Electronics—
helped them to good pay jobs in one of
our most promising industries—others
to preferred military classifications with .
higher ratings, better pay. Helped others
to full or part time sales and service
businesses of their own.

Employment Service!
DeFOREST'S also provides an effective
EMPLOYMENT SERVICE which has
long-established contacts with many em-
ployers who use DeFOREST’S trained
Radio-Electronic men.

Mail the coupon Now—Today!
See how DeFOREST'’S can help YOU
get started toward this fascinating
work by means of its effective “A-B-C”
Training Method—in your spare time.

VETERANS: Cherk coupon

below for special information.

ING”

uLEARN-BY-Do

Make 133 interesting
—{rom
build Ra g
Transmitter . .
“Electric Eye

‘Devices.

The Billion Dollar Radio-
Electronic Industry, with
jts Manufacturing, Servic-
ing, Broadcasting, Com-
munications, and many
other promising fields, in-
vites your careful consid-
eration. See how DeFOR-
EST'S, helps you prepare
for a good pay job, or a
business of your own in one
of America’s most prom-
ising, interesting fields.

DeFOREST'S TRAINING IN-

CLUDES INSTRUCTIONS IN

MOTION PICTURE SOUND

EQUIPMENT, FM RADIO AND
T 1L:VISION

READ WHAT THESE MEN SAY ABOUT DeFOREST’S TRAINING

“I have obtained emplo}fment with
the...... Mfg. Company. They speak
highly of DeForest’s students and state

“I cannot impress too strongly on
anyone who may be considering taking
vour course the value of both the train-

they have had excellent results with
your men whom they have employed.”
Clifford Taylor, Mass.

“As a result of DeForest’s Training,
1 am doing very well. If my income
doesn’t range between $50.00 and $75.00
per week, I figure something is wrong.”
Lyle Rielly, Wisconsin

“But the credit must go to you and
your employment service for placing
me in this job when I really needed
one. I shall always be grateful for the
help and guidance given me by you
and DeForest’s Training. Thanks a
million.” — Earl Eichelberger, Illinois.

DeFOREST’S

ing and the employment service that
goes with it. This service is not merely
an empty promise, but a truly con-
scientious effort that continues until its
job of preparing you is done.” — Philip
Cummins, New Jersey. ’

“] am amazed at the many subjects
1 have Jearned with DeForest’s. I also
want to praise your motion picture
lessons. It is truly amazing, how well
the action of electricity is brought out.
1 feel safe in saying that no book could
ever establish effectively those princi-
ples and actions so well in my mind.”
—Yale Schorr, Texas.

TRAINING, INC.

DeFOREST’S A-B-C

G KITS of Radio
Esd}'\%)1 Receiving Circuits

: €. .- B e
Wireless Mclg;géﬂgfmother fascinaling P

WAY!

that operate . . - 2 hone . . .
Radio Telep rojects.

ol ’ "\.

GET INTERESTING, LOOSE-LEAF LESSONS—

90 modern, well-illustrated loose-leaf les-
sons, prepared under the supervision of one of the
world’s foremost Radio authorities, Dr. Lee De-
Forest, often called “The father of Radio!”

e

See Radio Circuits in A&ion '_
. “ Electrons on the Morch —with
o ' this genvine DeVRY Projector

“LEARN-BY-SEEING” MOVIES

with a genuine DeVRY 16mm. Moviz
Projector and Films to help you learn
Radio faster . . . easier. See hidden
Radjo action come to life! Radio waves
in motion — Electrons on the march. . .

E. B. DeVry, President

DeFOREST’S TRAINING, INC.
9535-41 N. Ashland Ave., Dept. BRN-6
Chicago 14, Illinois, U.S.A.

Please send me your “VICTORY FOR
YOU” book and KIT FOLDER, FREE.

NamMe i e

(TR | 7 ) SO R S

[ If under 16, check here for special information.

.CH"CA.GO 4" ILLINOIS O If a veteran of World War 11, check here,

15
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The manufacture of electronic devices and
radio parts is an exacting job. It’s a precision
job and Utah does it to a plus degree. Take
the loud speaker for instance: Utah’s ‘““preci-
sion-plus® methods go way back to the buy-
ing of raw materials that make the speaker.
They go even further.

The tools used in the manufacture of the

* Utah Speakers: More than 20 million
Utrah speakers have been made for radiv, and public address systems.

NO GUESSWORK HERE!

speaker are likewise made at Utah, to Utah’s
specifications. You see, every single phase in
the manufacture of Utah is guess-proof . . .
tool making, welding, punch press, electro-
plating, and all the other steps, to the ship-
ping of the final finished product. Check, re-
check, test . . . supervise are Utah words.
Here Utah workers (with Utalins® back of
’em) know their value. Know they make for
‘“‘precision-plus’ performance—the proof of

Utah quality.

*Utah’s Helpers

UTAH RADIO PRODUCTS COMPANY, 820 ORLEANS ST., CHICAGO 10, ILL,

Utah Electronics(Canada)Ltd.,300 Chambly Road,Longueuil, Montreal (23) P.Q . Ucoa Radio, S.4., Misiones 48~,Buenos-Aires
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UNIVERSAL’S NEW D-20 MICROPHONE

The stage was set for something new and here it is. Universal’s new D-20
Microphone. .. soon on your radio parts jobbers’ shelves to fill your essen-
tial requirements . . . uses Universal’s “Dynoid” construction . . . A dynamic
microphone of conventional characteristics built to fill the utility require-
ments of war time plus advance styling of the many modemn things to
come, Orders placed now with your Radio Parts Jobbers will assure early

delivery when priority regulations are relaxed.
Vi rite for Bulletin 1458 covering this new microphone.
< FREE — History of Communications Picture Portfolio. Contains

over a dozen 11" x 14" pictures suitable for office, den or hobby
room. Write factory for your Portfolio today.

| =10
UNIVERSAL MICROPHONE COMPANY =)
INGLEWOOD, CALIFORNIA

FOREIGN DIVISION: 301 CLAY STREET, SAN FRANCISCO 11, CALIFORNIA .- CANADIAN DIVISION: 560 KING STREET WEST, TORONTO 1, ONTARIO, CANADA
June. 1913 17
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DO YOU NEED A
FOR 45,000 VOLTS
BREAKDOWN?

%re it is! With one inch

spacing and rounded edges on
all adjacent parts; this new type
TN condenser has a capacity
range of 33.1 to 12.6 mmf.
Rough adjustment of capacity
is made by moving the outer
cylinder within the clamp. Pre-

- <cision settings covering a total
range of 12 mmf are secured
by rotation of the tuning
control shaft which comes out
at an angle of 90° to the
lengthwise axis of the con-
denser. The location of this shaft
may be changed radially in
steps of 45°. The 12 inch scale
shown in the above illustration
will indicate the approximate
dimensions.

A smaller model is available,
having a voltage breakdown
rating of 35,000 peak volts and
a capacity range of 26.0 to 7.2
mmf. Both models can be
supplied with larger capacity
ratings if desired. Spun and cast
aluminum are used in the
construction of both models.
Connections are made direct to
the aluminum castings and leads
may come off at any angle.
The Johnson line includes a
complete range of sizes of
similar condensers down to the’
model N-125, rated at 9,000
peak volts Breakdown.

Write for further
information,

JOHNSON

a zfa:mous name in fadis

E. F. Johnson Co.
i8

Waseca, Minn.

S POT

(Continued from page 14)
Three heavily padded cedar -chests
house the transmitter when it is para-
chuted to ground. This model is nor-
mally used for large scale operations.

RADIO RECEIVERS WILL NOT
BECOME AVAILABLE IMMEDI-
ATELY or even very shortly after
V-E day, reported Frank S. Horning,
Chief of the Field Service Branch of
WPB, in New York recently. Appear-
ing at a dinner in honor of Lt. Col
Arthur W. Tager, New York Regional
Signal Corps Labor Officer, Mr. Horn-
ing said that many months will elapse
before receivers are available. He de-
clared that the war in Japan will de-
mand a variety of communications
equipment which will tax the facili-
ties of most plants.

Supporting this viewpoint, Lieut.
Col. Charles Ballon of the Army
Service Forces said that the war in
Japan may even demand an increase
in material requirements. He pointed
out that the ratio of needs for the Pa-
cific and European area are nearly
four to one.

WPB officials in Washington also
support this view, forecasting that an
Army of nearly 5,000,000 may have to
be re-equipped when they are trans-
ferred from Europe to the Pacific.
Several of the WPB officials said that
there is little likelihood of any receiv-
ers being produced this year at all.
The only possibility of production ex-
ists in the release of surplus material.
Some government and private experts
believe that the equipment needed for
the Pacific will differ from the Euro-
pean type and thus provide the Euro-
pean material for surplus. However,
the Army has not been too keen on this
type of distribution.

They also feel that the equipment
made for the military is of such a
special design and construction that
civilian application is impossible. To
disassemble the military apparatus
and reuse in civilian equipment, would
be quite costly, according to the mili-
tary officials. They point out that this
practice was employed at the begin-
ning of the war with very unsatisfac-
tory results. Only a small percentage
of the parts were usable, and the time
involved in conversion was extensive
and far from economical.

CONGRESS SEEMS DETERMINED
to have its proceedings broadcast.
Several weeks ago a proposal to broad-
cast not only the proceedings on the

"floor, but open hearings before Con-

gressional committees, was offered by
Senator Claude Pepper of Florida.
This resolution supplants Senator
Pepper’s previous proposal introduced
in the 78th Congress which did not au-
thorize the broadcasting of proceed-
ings of Senate committees.

In his new proposal, Senator Pepper
asks for permission to install record-
ing or transcribing equipment to pro-
vide a complete and continuous re-
cording of proceedings. He also pro-
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poses that copies of these recordings
be supplied to stations and networks
requesting them, at cost price only.
Senator Pepper emphasizes in his pro-
posal that no station or network would
be required to broadeast any proceed-
ing. Provision is made in the proposal
for the broadcasting of all meetings
before the House or Senate, except
where the meetings are not to the pub-
lic interest. The arrangements for
the installation of the equipment
would be under the jurisdiction of the
Architect of the Capitol.

THE INGENIOUS USE OF THE
“WALKIE-TALKIE® as a commu-
nications bridge, linking wire lines in
the Hurtgen Forest area, Western
Germany, was revealed in a report
recently filed by Lieut. Col. V. M.
Kelly, Division Signal Officer of the
Eighth Infantry Division. The link
was developed to span a two-mile sec-
tion from Germeter through Hurtgen
to Brandenberg, which was being sub-
jected to continuous and severe enemy
shell fire. It had been impossible to
lay wire circuits across country be-
cause of German observation in this
area. Five days of dangerous mine
sweeping to clear a path did not solve
the problem either, for the line was
still cut by shell fire and trouble-
shooting teams were pinned down to
small areas. The introduction of a
radio link as an emergency channel
solved the problem.

Two “walkie-talkies” were used at
each end of the gap to provide a sin-
gle-talking circuit connecting the ends
of the wire link. Of the two radio sets,
one was used for reception and the
other for transmission. Separate chan-
nels were used to prevent interference.

Describing the use of this system
the report said that when wire com-
munications failed, operators stationed
near each terminal turned on both
transmitter and receiver and made the
necessary contact. The equipment was
located in an elevated position near
the switchboard or test station. When
the operator heard a party called from
the other side of the radio link, the
board was cued and the operator was
given the necessary number of ex-
change desired. Since the circuit was
a radio link, extreme caution was ex-
ercised during conversation. Coded
messages and other Signal Corps in-
telligence methods of communication
were applied.

A HISTORIC MEETING of officials
of the United States and Canadian
Radio Manufacturers Association was
held at Montreal during the end of
April. Discussed was the war produc-
tion of radio-radar equipment here and
in Canada, and the corresponding use
of cooperative programs to expedite
such production.

Among those who attended the
meeting were Major General William
A. Patterson, Chief of the Procure-

(Continued on page 136)
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There’s only one #ight way to learn Radio Electronics. You must
get it through simiplified lesson study combined with actual “‘shop”
ractice under the personal guidance of a qualified Radioc Teacher.
t's exactly this way that Sprayberry trains you . . . supplying
real Radio parts for learn-by-doing experience right at home.
Thus, you learn faster, your understanding is clear-cut, you
acquire the practical “l\now how” essential to a good-paying Radio
job or a Radio business of your own

A Bright Future Ahead

Now’s the right time to start training. Because Radio is surging
forward, expanding at a rapid pace . . . with the promise of speec-
tacular opportunities in Television, Frequency Modulation, In-
dustrial Electronics . . . in the vast Radio Service and Repair busi-
ness. When you train with Sprayberry, you need no previous ex-
perience. The Course starts right at the beginning of Radio, even
shows you how to make spare time profits wh11c Ieammg

i'li Show You a New, Fast Way to Test
Radic Sets Without Mfg. Equipment

The very same Radio parts I supply with your Course for gaining
pre-experience in Radio work may be adapted through an exclusive
Sprayberry wiring procedure to serve for complete, fast, accurate
Radio Receiver trouble-shooting. Thus, you do not have one cent
of outlay for manufactured Test Equipment, which is not only ex-
pensive but scarce. In every resg)ect my training is macncal com-
lete . . . tested and proved r results. It will give you the
road, fundamental principles so necessary as a background, no
matter which branch of Radio you wish to specialize in.

MAIL COUPON NOW

1945

LTECHNI(HYH.
KNOWLEDGE

Just Ourt! FREE!

‘How to Read Radio
Diagrams and Symbols**

. a valuable new book which explains in
SImDIe non-technical English how to read
and understand any Radio Set Diagram.
Provides the quick Key to analyzing any
Radio circuit. Includes translations of
all Radio symbols. Send for this FREE
book now while suppty lasts and along
with it | will send you another big
FREE book deseribing my Radio
Electronic training.

SPRAYBERRY ACADEMY OF RADIO

F. L. Sprayberry, Pres.

Room 2565, Pucblo, Colorado

Please rush my FREE copies of “HOW TO MAKE
MONEY IN RADIO, ELECTRONICS and TELE-
VISION,” and “HOW TO READ RADIO DIAGRAMS
and SYMBOLS.”

Name
Address cv et iy e

City ... it i ettt ii i i State. . oL
Tear off this coupon, mail in envelope or paste on penny post card
Van wu U Em O S O NS N G EE SN T S GW G W e om am e b om eV

19

SIS 2 7] (ENTECE GESEsNNeTs¥s FEe BIS D SIoEexe [ASEL o 5N 418

R T I B I N SRR

. s i MR X B S PR 0 6
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The DART that pierced a postwar plan in mid-air

Coming in to work on the bus each morning, the man read his newspaper. This morning
was no exception. And he smiled to himself as he read the headlines. Americans Ham-
mering Germany from the West . . . Russians Closing In from the East. That sounded
good. The war would soon be over . ..

As he put away his topcoat and hat, the feeling of satisfaction clung to him. “. . . well,
soon as we lick Germany ...” and he mentally surveyed his own postwar plan.

Even at noontime, when the people of the plant were to be addressed by a young veteran
just back from the Pacific, the man was still optimistic. He listened attentively to the
stories of brave men' and -strange lands. .

. The khaki-clad youth told hlS audience about the islands and the jungles and the 5
mountains . . about ﬁghtmg and living conditions.

® Calmly, he spoke ‘of the basic: ‘nature of the Japanese . .. how they are taught‘that
" it"is an honor to die for the Emperor . .. and why few Japanese soldiers have
ever surrendered. - g

- @ And he told of the resentmient among many of the men in the Pacxﬁc area about
the feelmg at home that the war would be over—as soon as Germany was defeated.
If that WAas so,’ why did hell break loose around them every day?

To the man who had smiled at the headlines that morning, these words were the dart
that pierced his postwar plans in mid-air. Of course, he had always been conscious of
the fact that we were fighting Japan. But that seemed a matter of cleaning up details

. and good old MacArthur would take care of them. But now, he wasn’t so sure. And
he began to think. There was more to go, he reflected solemnly, much more to go . . .

There are many people like this man . . . people who are tempted

to forget that Germany’s defeat won’t mean the end of the war.

Military authorities -predict that the fight with Japan will be o

_ long, painful struggle . . . perhaps more costly than any we have
yet experienced. This, then, is no time for rejoicing. Final victory

. will be a hard- eamed commodity purchased only by consistent
. working, fighting, sacrificing.

nevcan Soadio Havdlware » Fwe.
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How Television Gof ifs Electronic Eyes”

As revolutionary as airplanes without pro-
pellers—that’s how much electronic tele-
vision differs from the carlier mechanical
television!

Whirling dises and motors required for
mechanical television were not desirable
for home receivers. Pictures blurred and
flickered.

But now, thanks to RCA research, you
will enjoy all-electronic television, free from
mechanical restrictions—“movie-clear” tele-
vision with the same simplicity of operation
as your radio receiver.

Such “let’s make it better” research goes
into everything produced by RCA.

At RCA Laboratories, world-famous sci-
entists and engineers are constantly secking
new and better ways of harnessing the un-

June, 1945

believable forces of nature. .. for mankind’s
greater benefit.

Electronic television is but one example
of the great forward strides made possible
by RCA rescarch—opening the way for who
knows what new miracles?

When you buy an RCA radio or phono-
graph or television set or any RCA product,
you get a great satisfaction...enjoy a
unique pride of ownership in knowing that
you possess the finest instrument of its kind
that science has yet achieved.

Dr. V. K. Zworykin, Associate
Research Director and E. W.
Engstrom, Director of Research at
RCA Laboratories, examining the
Iconoscope or television “eye’—
developed in RCA Laboratories
forthe all-clectronic television
system you’ll enjoy tomorrow.

RADIO CORPORATION of AMERICE

PIONEERS IN PROGRESS
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The many arms of the FEDERAL organization are the

arms of a versatile servant . . . making war goods’

now and preparing for the new and greater demands
of a world at peace.

x % %
For example, FEDERAL INSTRUMENT LANDING
AND RADIO RANGE equipment is pioneering new
concepts of faster, safer air travel.

FEDERAL'S MEGATHERM dielectric and heat induc-
tion units are revolutionizing production processes
in the plastics, metal, food, plywood, textile and
other industries.

FEDERAL always has made better tubes. Today, as
the result of continuous scientific development,
FEDERAL’S TRANSMITTING, RECTIFYING AND
INDUSTRIAL POWER TUBES are proving even more
dependable and long lasting.

To fill a vital war need, FEDERAL developed INTELIN
ULTRA HIGH FREQUENCY TRANSMISSION LINE —
now is the world’s largest manufacturer.

FEDERAL'S MARINE RADIO EQUIPMENT, first in
serving America’s merchant fleet, includes DIREC-
TION FINDERS, AUTO ALARMS, packaged TRANS-

£ g

-
=
-
W
o
-
B
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MITTING AND RECEIVING UNITS and LIFEBOAT
TRANSMITTERS.

Back of every FEDERAL TRANSMITTER are years of
engineering and manufacturing experience which

assure the ability to produce any type or. power of:

communications equipment from walkie-talkie tQ
200 K.W. transmitters.

QUARTZ CRYSTALS, precision cut and mass pro-
duced at FEDERAL, are performing many secret mili-
tary jobs.

SELENIUM RECTIFIERS, introduced by FEDERAL, are
accepted as standard for converting alternating to
direct current. Power equipment and battery charg-
ers, powered by FEDERAL SELENIUM RECTIFIERS,
are known for long life, high efficiency and low cost.

* * *

Yes, FEDERAL'S many arms make many things — all
to one high standard. Here some of the world’s keen-
est scientific minds combine their talents with three
decades of FEDERAL leadership for developing and
producing better communications and industrial
electronic equipment.

www americanradiohistorv com



www.americanradiohistory.com

Five thousand hours of continuous -
operation demand good engineering. The
“‘Super-Pro” receivers in the CAA installation at
La Guardia Airport have been on duty '
twenty-four hours a day for over four years.

ESTABLIS_HED'*!QID

R;\DIO NEWS
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“he Future [ ) -1

The u.h.f. region will hecome of utmost significance

in providing channels for many miseellaneous services.

By A. LE&N LABEN

London. England

o
"OOKING at the electromagnetic bands are ideally suited to meet the X
spectrum chart comparatively channel space requirements for the %
‘simp]iﬁes the difficult task of progressive relocation of existing fa- N
forecasting with any reasonable de- miliar radio services congested on 4
gree of accuracy the role the higher lower bands and the accommodation ¥
frequencies are destined to play in the of legitimate new services without K\J
future. It shows the saturation reached jeopardizing the scope or volume of {3
in the traditional regions of the radio tomorrow’s brand-new services. N
spectrum and indicates that any fu- Conditioned by improvements in i/
ture expansion must logically proceed equipment and developments in oper-
along stereotyped lines and follow the ating techniques, infiltration into these 3
same upward course in the utilization bands will provide many times more 7%
of the metric, centrimetric and milli- frequency channel space than used at B4
metric bands as was followed previ- present by all the radio stations in the 2,
ously in the exploitation of the long-, world or needed for some considerable il

medium-, and short-wave bands.
Moreover, the u.h.f. and microwave

time to come.

An idea of the prolific fertility of the
meter and decimeter bands alone can
be gathered from the fact that the
span of frequencies extending from
30,000 kc. or 30 megacycles, corre-
sponding to 10 meters, down to 3,000,-
000 ke. or 3,000 megacycles, corre-
sponding to 10 centimeters, can accom-
modate the enormous number of
297,000 stations at the present rate of
elbow room assigned to broadcasting
stations on standard wavelengths.

But even the frequencies contained
in the ultra-high-frequency band,
which can be defined as stretching
from 30,000 kc. or 30 megacycles to
300,000 kc. or 300 megacycles or, ex-

This Cullercoats coastal radio station will be converted to the ulira-
high frequency operation of maritime radio beacons immediately postwar
to insure greater safety for ships and trawlers in fog and darkness.

E
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Studio control room in the BBC's television station, London.

26

land to apply commercial u.h.f. multiplex radio-telephony.

pressed in wavelength, from 10 to 1 meters, is
impressive enough and can yield 1485 channels,
each 200 ke. in width, for frequency modulation
or 49 channels, each 6 megacycles in width, for
television.

Nonetheless, the distribution of frequency bands
for use by various services between various coun-

_tries is extremely complicated and the devising

of workable schemes of frequency allocation is

_not solely governed by mounted radio progress in

the sparsely-occupied or barren regions of the
electromagnetic spectrum.

Apart from a variety of technical considera-
tions it must, necessarily, depend to a large extent
on international good will and co-operation.

The very-short waves are neither as immune
from interference nor as limited in radiation as
sometimes assumed.

The effects of diffraction and ionospheric re-
fraction can extend the service areas of transmit-
ting stations operating on quasi-optical wave-
lengths enormously by returning signals to earth
at distances up to thousands of miles.

(It is claimed that prewar BBC television trans-
missions radiated on a carrier frequency of about
40 megacycles, i.e. 7 meters in wavelength, from
the London station covering nominally an area of
some fifty miles, were received in South Africa
and in the middle of the United States.)

But even on purely optical frequencies quickly
absorbed by the water and carbon dioxide in the
air, some international agreement will be neces-
sary to avoid severe interference from radar, navi-
gational, industrial, and similar equipment.

Undeniably, therefore, the distribution of fre-
quency bands in Europe, based on the allocations
as revised at the International Telecommunica-
tion Conference held in Cairo in 1938, is totally
out of date and iradequate, as no provision was
made at the time for police, aeronautical, radio
beacons and direction finders, frequency modula-
tion, or facsimile (which all have a place in the
allocations agreed upon at the Santiago Confer-
ence in 1940 for use in the Americas).

Before the war, too, only the U.S.A., England,
France, and Germany ran television services and
the exploitation of uh.f. for broadcasting, com-
munication, and other services was very limited in
scope of application.

RADIO NEWS
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set up at the next Telecommunication Conference
to lay down requirements of radio governance

to favor a framework of uh.f. allocations
schemes integrated as a constituent part into a

i
BBC's omnidirectional vision transmitting aerial array.

It is reasonable to expect wartime radio prog-

ress to have contributed, moreover, materially to-

wards enhancing the prospects of various coun-
tries claiming u.h.f. allocations for stations post-
war, especially since a huge radio-engineering
capacity will be available and skilled labor awaits
employment.

No one can, of course, prophesy future devel-
opment but it can be envisaged that the interna-
tionally constituted governing body which will be

throughout the world on a revised basis is bound

general worldwide radio organization.
The vast spectrum area will be replanned and

FREQUENCY: €YCLES PER SCCOHD.

subdivided and radio services moved about as

pawns on a chessboard to balance within the great
pattern of a master plan.

To facilitate discrimination, frequencies will
probably be allocated in separate latitudinal and
longitudinal bands on a global scale to countries
grouped into regional zones bounded by natural
and geographical limits.

Certain specifically defined groups of frequen-
cies may well be reserved for international traffic

and assigned to geographically-spaced-out, inter-
nationally-controlled, fixed units located in “free
zones” or international civil aviation centers for
operation on shared basis. Such an arrangement
would ensure, throughout the world, standardized

navigational aids, airport control, services for air-
craft in flight, radio beacons and direction finders,

press traffic, and certain other services.

Another group of frequencies might be assigned
to fixed stations catering for countrywide distri-

bution and include military, governmental, broad-

casting, communication, and other services de-
signed for internal consumption.

s—-

The spectrum utilization chart, reproduced through the
courtesy of the British Institution of Radio Engineers, amply
evidences the saturated state of the traditional frequency re-
gions, It also indicates that progressive radio and electronic
development is bound to necessitate increasing infiltration
into higher bands and inaugurate the era of the ultra-
short-waves, The wavelength units indicated are meters.
centimeters, millimeters, microns (), and dngstroms.

June, 19435
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John L. Baird's {acsimile television apparatus.
his latest invention, consists of a spool hold.
ing a roll of sensitized cinematograph film
which is passed continuously in frent of a
gate upon which is focused the imase of the
television pictures rep-0duced upon the screen
of a cathode-ray tube. Pictures are revro-
duced at the rate of 25 per second and euch
picture is thus photographed upon the contin-
uously-moving nim in 1/25th ot a second. At
the right is shown the first photograph trans.
mitted by this equipment. It is made up of 200
lines: however. the number of lines can be in-
creased to produce any desired picture quality.

Yet another group of frequencies
could be allocated to fixed or mobile
units for services exclusively restricted
to local needs such as county, educa-
tional, police, fire, alarms, etc., mak-
ing it possible to repeat channel as-
signments at close distances permit-
ting more stations to operate on fewer
radio channels.

U.HL.F. and FM Broadeasting

Shared channel working is bound to
facilitate ‘multiplication of channels
for ultra-high-frequency services com-
prising sound, vision, and other com-
plementary or independent services in
their initial stages of development.

High fidelity FM sound services re-
ducing the level of every type of in-
terference and providing noise-free
and static-free reception will form an
integral part of these u.h.f. services
and replace in time common types of
modulation.

Programs will be transmitted from
stations with power outputs ranging
from 50 kilowatts down to 5 kilowatts
giving coverage over considerable dis-
tances free from mutual interference

28

and overlapping between stations, the
actual range, of course, depending on
the nature of the terrain.

For example, Great Britain and
Northern Ireland will probably have
about twelve stations, separated on
the average by less than 150 miles, to
cater for the London and more popu-
lous districts in the Midlands and
Northern and Southwestern areas.

Distribution to areas with dense
populations will be by coaxial cable
networks giving shorter maximum op-
erating range than broadcasting sta-
tions on standard wavelengths but im-
proved signal-to-noise ratios.

To reduce program cost-per-listener
and extend territorial coverage to less
populous areas, however, closed line
distribution will be discarded in all
probability as too cumbersome and ex-
pensive (coaxial cable costs about $10,-
000 a mile to install) and open aerial
transmission used instead. In the
course of time, this twin system of dif-
fusion will assume countrywide pro-
portions ensuring almost 100 per cent
coverage. ) =

Reception of FM programs will tak

Wwww americanradiohistorv com

place on low-priced automatic fre-
quency-controlled sets of increased de-
pendability and performance efficiency
but decreased in size, containing a
minimum amount of metal and fitted
with a series of tube devices, brought
down from the academic to the mass-
production level, governing oscillation
and amplification to a much greater
degree than possible with conventional
tube structures.

Cabinets will be made of smooth-
faced, highly polished plastics with-
out sharp corners and knobs laying
flush with the streamlined body.’

But the introduction of FM will not
necessarily make obsolete conven-
tional type sets; wavelength con-
verters will enable such receivers to
operate on the higher frequencies.

Television

Television will undoubtedly present
a far more difficult problem than u.h.f.
and FM broadcasting as very wide.
sidebands are essential for fidelity in
the reproduced picture and the width
of the band that can be transmitted
increases as wavelength is shortened.

It may be anticipated, therefore,
that the keynote of the television serv-
ices of the future will be interchange-
ability. Related to the transition char-
acteristics of the heights and densities
of the ionized layers altering under
the influence of solar radiation, such
services will be capable of short-, me-
dium-, or long-distance operation
throughout the space of the year, ir-
respective of erratic conditions with
average suitability.

525-line monochromatic services op-
erating below 100 megacycles will
probably be established first of all as
part of the countrywide u.h.f. net-
works; the video portion of the distri-
bution system connecting subscribers
living in blocks of flats, housing es-
tates, dormitory suburbs, and built-up
areas directly with the transmitting
stations as well as distributing to the
remoter rural areas in the same way
as the audio portion of the network.

The pattern of future television de-
velopments, however, will be deter-
mined by migration to higher frequen-
cies called for by the lack of adequate
channel space and the requirements
of improved services of wider video
bandwidth for color television.

The 300-500 megacycles or 500-1,000
megacycles regions will probably ulti-
mately become the permanent home of
television with definition of order of
1,000-1,500-lines, vision bandwidth up
to 20 megacycles and the transmission
of audio and video signals on the same
wavelength.

Multipath distortion of pictures in
transit, secondary images, and other
“ghosts” will be eliminated completely
as transmissions on these frequencies
will be toc high to be refracted by the
ionospheric layers or interfere with
other stations on same channels.

The practical difficulties associated
with efficient operation with sufficient

power output on increased frequency

(Continued on page 142)
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By JORDAN McQUAY

Presenting the basic technical principles of the most outstanding

development of this war—radar. Additional information on this

subject will be published as censorship restrictions are lifted.

HE veil of secrecy has been
lifted.

Now, for the first time, some
of the basic technical aspects of radar
may be discussed openly-—in books,
magazines, newspapers—and the se-
crets of this scientific discovery made
known to everyone.

Millions of words will pour from
the printing presses of the nation,
screaming the wonders of radar in
high-flown phrases and press-agent
adjectives. Meaningless and long-
winded attempts to explain the tech-
nical operation of radar already have
made their appearance amid the gen-
eral clacque and fanfare.

But what are the practical facts
about radar? Stripped

\

experimenter, the radio serviceman,
the businessman, the manufacturer?

This is the first article of a series
on the basic principles of ultra-high
frequency, of which radar is one. The
basic concepts presented here will be
developed further in future issues of
Rap10 NEws covering, within the limits
of Government security, the practical
aspects of radar theory, technique,
and operation—the practical things
about radar, the things which you, the
radio serviceman, the experimenter,
the businessman should know.

The economic importance of radar
should never be minimized. Today
it is a major industry, but radar has
an even greater postwar future. With

the signing of peace, radar and avia-
tion will experience jointly an indus-
trial boom of revolutionary propor-
tions. There will be an unquestion-
able need for trained and qualified
personnel!

Here you will be provided with a
complete and comprehensive educa-
tion in the technical principles of radar
—an education comparable in scope
and thoroughness to the Dpriceless
training heretofore given only Gov-
ernment personnel.

Here, then, is the story of radar
for the average radioman, the ama-
teur, the experimenter, the service-
man, the businessman. Here is the
story of practical radar for men with

an eye toward the elec-

of all its tinsel and i
ballyhoo, what are the
practical uses of radar |
equipment? What are |
the important funda-
mentals of radar theory
and technique that con-
cern the average radio-
man: the amateur, the 1

(Ep.—A pulse of high-frequer
by precision electronic circuits.
the speed of light until it strikes sone interfe
plane, ship, or coastline—and then bounces back,
receiver, all within a few millionths of « second!
few microseconds we kn
the airplane, ship, or shoreline.
modern science; the greatest technicul discovery of the war !)

1wy radio energy, timed and shaped
is flung into space. It travels with
ring object—an air-
rebounds to a

But in those
ow of the existence and exact location of
For this is radar, the miracle of

tronic future!
We have come to
think of a radar set as
a unique and very mys-
terious thing, an indi-
vidual piece of secret
apparatus performing
miraculous feats of lo-
E cation. Actually there is

June, 1945
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Fig. 1. Basic block diagram of a ra-
dar set. Although many types of ra-
dar equipment are in use. they all
operate on the same basic principles.

nothing singular about a radar set.
It consists of many units, many cir-
cuits, many separate components—all
involving principles of electricity,
high-frequency radio, electronics, op-
tics, and physics.

And there are many types and kinds
and sizes of radar sets, from the tini-
est of the ultra-secret “black boxes”
installed in bombers to the massive
equipment weighing several tons, used
for defending our coastlines.

Why all these sizes; all these kinds
of radar sets?

Each for a specific purpose, each
radar set designed for obtaining cer-
tain types of information.

The most common use of radar is
in the protection and defense of shore-
lines, ships, and military or naval in-
stallations. Transmitting a protective
screen of radio energy around an in-
stallation or area, it is impossible for
enemy planes or ships to attack with-
out being detected long before their
actual arrival —regardless of bad
weather or darkness. Thus, cities,
islands, and entire coastlines can be
forewarned of enemy attacks, artillery
and searchlight crews can be alerted,
and our own fighter planes can take
to the air and meet the enemy in bat-
tle long before the enemy planes have
even crossed the horizon.

But radar’s job is not over when
the enemy ship or aircraft has been
detected and located. Radar is used
to aim our naval guns, coast artillery,
and anti-aircraft guns with almost in-
fallible precision. Radar-controlled
searchlights can follow enemy aircraft
automatically.

Much of the credit for the defense
of Britain during the German blitz
was due to the use of thousands of
radar sets, installed at every anti-
aircraft and searchlight battery in
England! In 1941 larger components
of the Italian fleet were sunk in the
Mediterranean in pitch darkness by
radar-directed gun batteries aboard
British cruisers. The famous Scharn-
horst was destroyed by radar-con-
trolled gunfire from battleships at
an . incredible range of many miles.
In the Pacific many of our great naval
victories over the Japanese fleet were
due to radar control.

But the use of radar equipment is
not restricted to land or shipboard
installations.  Airborne radar sets
perform even more incredible feats
of accuracy in detecting and locating
other aircraft and ships at sea, and
in directing the fire of aerial cannon.

Radar is used extensively aboard
large bombing planes. One type of
radar set sketches an accurate pic-
torial outline of the terrain over
which the plane is flying—even when
the surface of the earth is hidden by
darkness or clouds. Other types of
airborne radar sets are used in fighter
planes to track down enemy night
bombers, and radar is used by patrol
aircraft to search for enemy vessels.

Since specific objects can be located
by means of radar, the radar sets are
in themselves a form of navigational
aid. When objects such as shorelines
or mountains can be recognized, the
movement of the aircraft or ship can
be guided accordingly. As a further
aid to navigation, radar beacons are
employed to guide aircraft and sur-
face vessels. And still another form
of airborne equipment, radar altime-
ters, is used to measure the exact
height of a plane above the earth’s
surface.

These are only a few of the many
uses of radar. Many cannot be dis-
cussed until after the war. But all of

them—including the most secret—
have a common virtue: their de-
pendability of operation in all kinds of
weather and in darkness.

A Complete Radar Set

‘Despite the large number of types
of radar equipment and the many
methods of tactical employment which
we have discussed, it is significant to
note that oll radar sets operate on
the same basic principles, the same
fundamental theory. There are, of
course, minor technical differences
between a set designed to control gun-
fire aboard a battleship and a set
designed to detect and locate enemy
aircraft in forward combat areas.
But basically, all types and kinds of
radar sets may be reduced in theory
to the simple block diagram shown in
Fig. 1.

A complete radar set consists of a
radar transmitter and transmitting
antenna, a radar receiver and receiv-
ing antenna, a synchronizing device
known as an electronic timer, and a
visual means of recording the infor-
mation obtained by the rest of the
radar set.

The radar transmitter is capable of
generating extremely high-frequency
radio waves in short pulses, or “wave
trains” of energy, which are radiated
into space by the transmitting an-
tenna. The transmitter does not
operate continuously, but is switched
on and off thousands of times per
second by means of the electronic
timer.

The recurrent pulses of radio energy
are radiated by the transmitting an-
tenna in a narrow beam in any desired
direction. An object or target within
range of the radar set will reflect
these r.f. pulses, a portion of the re-
flected energy returning to the set
in the form of echoes. The echo
signals are picked up by the receiv-
ing antenna and passed to the radar
receiver where they are detected and
amplified. The echo signals are then
displayed on a cathode-ray tube in-
dicator.

By computing the time required
for the original r.f. pulse to travel
out, strike the target, and then return
to the radar set, it is possible to de-
termine the distance from the radar

Fig. 2. An electrostatic cathode-ray tube is
used as a typical radar time-measuring de-
vice. Either electrostatic or electromagnetic
cathode-ray tubes are used for this purpose, :
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Fig. 3. Radar equipment determines R
and the angle of elevation. With these
two values known, the exact position of
any object can be determined accurately.

Fig. 4. The radar beam. when striking
the plane, returns in the form of an echo
signal. determining the exact position of
the plane. Line-of-sight is essential, and
trees, mountains, etc.. will similarly
produce echo signals. Drawn by RADIO
NEWS' staft artist. Joe W. Tillotson.

equipment to the target. Shortly we
shall see how this is accomplished in
detail, by means of intricate electronic
circuits capable of measuring time in
millionths of seconds and then trans-
lating the result into terms of distance.

The precise timing, production, and
radiation of r.f. pulses is known as
pulse modulation—a fairly new radio-
electronic term destined to one day
become as common as frequency mod-
ulation, for pulse modulation is the
key to the secret of radar, the basis
of operation of one of the most com-
plicated high-speed measuring instru-
ments ever devised by science: radar.

But strangely enough, the funda-
mental principle underlying pulse-
modulation radar is relatively simple
and as uncomplicated as the principle
of sound echoes or sound-wave re-
flection.

Analogy of Sound Waves

The sound of a voice echo is a
familiar thing. Most of us have at
some time shouted toward a cliff,
canyon, or smooth wall, and heard our
shout “echo” from the reflecting sur-
face.

What actually happened, of course,
was that sound waves generated by
the shout, travelled through the air
until they reached the cliff or smooth
surface. Then the sound waves were
reflected, part of them travelling back
to the person who shouted.

Not all of the original sound waves
returned. Most of them were reflected
in other directions, a few of them
may have been absorbed by the cliff
or wall. Thus, the echo that came
back to us was always weaker than
the original shout.

But, regardless of its strength or
intensity, a sound wave always travels
through space at about the same rate
of speed: 1100 feet per second. Thus,
a given amount of time elapses be-
tween the instant a sound is originated
and the instant a reflected echo is
heard. This time interval will be

(Continued on page 84)
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Fig. 5. Radar oscilloscope with only a time base. A sawtooth sweep volt-
age is applied to the horizontal deflecting plates of the oscilloscope.
creating a linear and horizontal time base across the screen of the ‘scope.

Fig. 6. Typical radar oscilloscope. The vertical plates of the cathode-ray
tube are connected to the radar receiver. All echo signals detected by the re-
ceiver will be displaced on the oscilloscope and appear as vertical deflections.
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LMOST a half century ago Vic-

tor Poulsen, well known in his

- - day as a conscientious. inves-
tigator of electronic phenomena, de-
veloped a method of magnetically
recording speech upon steel wire. But
it was not until scientific advances
overcame some of the limiting factors
encountered by Poulsen and his as-
sociates, that magnetic recording was
able to take its proper place among

=

o
-
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LN
ig, 1. Complete assembly of the
Caltron magnetic tape recorder.

the electronic equipment which is do-
ing so much to speed the war's end.

The principle upon which Poulsen
founded his ‘telegraphone” remains
the basic principle used today in the
several types of magnetic recorders.
Essentially, his method was to draw a
steel wire rapidly past a pair of pole-
pieces surrounded by coils carrying
the electrical components of audio
'speech impulses. Variations in these

32
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Fig. 2. Rear view showing the mechani-
cal chassis containing the recording tape,
tape. mechanism, and. recording.head.-
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speech currents would impress a cor-
responding magnetic pattern upon the
wire, and when the wire bearing this
magnetic pattern was again drawn
past the pole-pieces, a current, cor-
responding to the variations in the
original speech current, would be re-
induced in the coils surrounding the
pole-pieces, and utilized for audio re-
production.

Recording Mediums

Steel wire was usually used as a re-
cording medium in the earlier types
of magnetic recorders. During its
travel past the pole-pieces, the steel
wire would tend to rotate about its
axis, thus constantly altering the re-
lationship of the wire’s magnetic pat-
tern to the recording and reproducing
pole-piece faces. To minimize distor-
tion occasioned by this effect, the re-
cording and reproducing pole-pieces
were placed rather far apart. This
however, then made it necessary to
draw the recording medium past the
pole-pieces at a very high rate of
speed in order to record and repro-

“duce the higher audio frequencies

which do not exert too definite cur-
rent variations upon the coils sur-
rounding the pole-pieces. Thus, ex-
cessive speed of the recording me-
dium’s movement became of primary
importance.

In Poulsen’s time this fact Presented
mechanical difficulties which were
hard to overcome. The steel wire
traveling past the pole-pieces at high
speed soon wore the pole-piece faces
away. Also, it was almost impossible
to construct pole-pieces so that they

RADRIO NEWS
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Various views of the Caltron magnetic tape recorder, showing position of all controls and component parts. Coded paris
are. 1, “magic eye” indicator tube: 2. elapsed-time indicator: 3, nameplate: 4. selector switch; 5, power switch and volume
control; 6. microphone jack: 7, remote-speaker phone-jack: 8. unit speaker “on-off” switch; 9, serial number plate: 10. loud-
speaker: 11, speaker box; 12, back plate: 13, power input cable; 14. mechanical chassis; 15. amplifier; 16, recording tape:
17. recorder pole and housing; 18, tape drive motor assembly: 19. tape idler pulley: 20, tape spacer assembly: 21. idler
drum assembly: 22. tape lubricating system; 23, tape drive drum assembly: 24, rod-guides: and 25, wire separators.
limits of the recording medium itself. tendency to rotate about its axis.

would ride securely against, and
smoothly along, the wire. The tend-
ency of the wire to rotate about its
axis increased the difficulty of main-
taining good contact and good con-
tact was important for irregularities
caused the magnetic reluctance of the
wire’s flux path to change so that the
strength of the recorded signal varied
and an excessive amount of noise was
introduced.

In 1900 Poulsen secured a patent on
the use of steel tape as a recording
medium. The use of tape instead of
wire eliminated many of the trouble-
some features of magnetic recording
systems. Tape permitted the use of
smaller guide pulleys than was advis-
able with steel wire, thus enabling
over-all dimensions of recorder cases
to be smaller without cramping, and
without exceeding the bending fatigue

June, 19135

Steel tape eliminated the snarling
difficulties encountered with wire, and
prevented the effects of the wire’s

Fig. 7. Recording head showing magnetic
steel tape passing through pole-piece
contacts.
pieces shows direction

The arrow between the pole-
of tape travel

WwWww americanradiohistorv com

Therefore, the most important advan-
tage gained through the use of tape
instead of wire as a recording medium,
was that the magnetic patterns im-
posed upon the tape during the record-
ing process would occupy the same
position relative to the pole-pieces dur-
ing reproduction. This one factor made
excessive tape speed relatively un-
important and put magnetic recording
well within the scope of sound me-
chanical design.

Advantages of Magmetie
Recording
Magnetic tape recording differs from
other methods in many respects. Since
no processing of the recording medium
is required, the record may be repro-
duced without delay. As the only ef-
fects upon the recording medium are
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electronic, the tape may be used over
and over again for new records. It
is only necessary to subject the tape
to a strong neutralizing magnetic field
to obliterate a record and prepare for
another recording, and this is usually
conveniently accomplished when a new
recording is replacing an old one.

When temporary recordings are de-
sired, magnetic tape recording has
many advantages over other methods.
It is very convenient for use where
short delays in reproduction are de-
sired, as, basically, the entire equip-
ment is self supporting. All that is
required is the tape, the recording and
reproducing tone head, and audio
amplifier, and the mechanical units
needed to operate drive motors and
other rotating components.

There are no moving parts in the
modulating unit of a magnetic re-
corder. (The modulating unit corres-
ponds to the cutting stylus of a me-

Fig. 8. Complete wiring diagram of the Caltron magnetic tape recorder.

chanical recording system.) The dif-
ficulties of obtaining high-frequency
response due to the effect of inertia of
the cutting stylus is therefore elim-
inated, thus making great fidelity of
reproduced tones possible.

Magnetic tape recording systems are
subject to the same difficulties en-
countered in eliminating “flutter”
which is present in other types of re-
cording methods, but mechanical vi-
brations due to motor drives and other
moving parts of the recording system
need not be considered as they have
no effect upon this purely electronic
method of registering recordings.

The special alloy, high permeability
steel tape used in modern' magnetic
recorders cannot be easily scratched;
may be handled and exposed to any
kind of light, and subjected to large
temperature variations without de-
creasing its efficiency or adversely af-
fecting it in any way. When the tape

is properly wound and securely fixed in
its operating position, it is not liable
to damage or breakage during trans-
portation of portable equipment.
The greatest demand for magnetic
tape recorders is for use as training
devices. In schools and veterans’ re-
habilitation centers, they record, for
immediate analysis, accents, and
dialects. Aircraft crews are trained
by magnetic recorders to distinguish
orders and instructions through the
simulated din of gunfire and scream-
ing, and other blasting battle noises.
In rehabilitation centers veterans

° exercise unresponsive vocal cords with

this *“voice mirror,” and many a man
in the Armed Forces owes his life to a
conditioned reflex action to a specific
sound, developed by constant training
with these devices.

Throughout this country and at
many foreign bases which our Armed

(Continued on page 138)

This unit is designed to

record, reproduce. and erase sound impulses which are applied electronically to a magnetic steel tape.

an

1HoV. 60~

Cy, Ca—.1-pufd., 400-y. cond.
Co, C—25-ufd., 25-v. elec. cond.
Cy—25-ufd., 250-v. elec. cond.
Cs, C10—.005-ufd. mica cond.

Cs, Ciy—.01-pfd., 400-v. cond.
Cs, C15—.05-ufd., 400-v. cond.

9, Cio, Cy7—3-section elec. cond.
Cy1—.001-pufd., mica cond.
Cys—51-pufd. mica cond.
Cyg—8-ufd., 350-v. elec. cond.

Ry, Ry« —500,000-0hm, Ys-w. res.
R>—2500-0hm, V3-w. res.
Ry—100-0hm, Yy-w. res.

R4, Ris, Rig—1-meg., Va-w. res.
Rz—50,000-0hm, ‘/i-w. res.
Re—200,000-0hm, Y5-w. res.
R—51,000-0hm, Y3-w. res.

Rg—3500,000-0hm pot.
Rg—1000-0hm, Yy-w. res.
Rio, R1g—100,000-0hm, Vy-w. res.

12> Rig——500-0hm, Ys.w. res.
Ri4—1500-0hm, Yy-w. res.
Ris, Rag—3500-0hm, Vs-w. res.
Ri7—150,000-0hm, V5-w. res.
Ryn~—300,000-0hm, 1-w. res.
Ji—Shorting-type microphone jack
Jo—Shorting-type external speaker jack
Jo—4-prong socket (recording head)
Jy—4-prong socket (speaker)
Js—110-v. receptacle (drive motor)
L—Erasure coil
Lo—Voice coil
Le—Hum-bucking coil
Sp—Loud Speaker

My—Motor (timing clock)
My—Motor (tape drive)
Pi—Speaker plug
P.—Tone head plug
Ps—110-v. plug (drive motor)
Sw1—6.p.3.p. selector switch
Swy—3§ t. switch on volume contro?
Swa—S.p.5.t. switch
Ty—Input trans.
T—Output trans.

+—Power trans.
T—Oscillator trans.
V1~—65J7 tube
Vo—6SQ7GT tube
Vi, Vs—6V6GT tubes
V—6ES5 electric-eye tube
Ve—6XSGT rectifier tube
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Two views of the single-tube converter.

Wiih the contemplated change of
the FM band to 84-102 me.. this
converter will prevent obsoles-

cence of preseni-day reeeivers.

The unit
is completely enclosed in a metal housing and
designed to mount within a present-day receiver.

URING the recent preliminary
hearings held by the Federal
Communications Commission on
the proposed frequency shift of the
FM band, some of the testimony
against the proposed shift concerned
the obsolescence of existing FM re-
ceivers which would result should FM
be moved into the 84- to 102-mec. band.
One of the companies which actively
supported the proposed shift to higher
frequencies was Hallicrafters Com-
pany of Chicago, who contended that
existing FM receivers could be con-
verted to the new band by means of a
simple FM converter which could be
installed easily and inexpensively.
At the request of the Federal Com-
munications Commission, the company
engineers designed and constructed a
laboratory model of the FM converter.
There are two models of this unit,
each serving a different purpose. The
single-tube converter was designed
for use in the primary service areas
where the signal strength is high and
the principal considerations are ap-
pearance and convenience. This unit
may be mounted within the existing
cabinet and it will not interfere in
any way with the normal operation of
the receiver. A simple switch on the
front panel of the receiver will per-
mit the converter to be tied into the
receiver or cut out. at will. This unit
permits the selection of two frequency
ranges, 84-92 megacycles and 93-102
megacycles. All of the tuning-in is
accomplished by the main tuning dial
of the receiver.
This one-tube converter utilizes a

1915

June,

NEW
FREQUENCY
ONVERTER -

single 7N7 tube. With this one-tube
model, the r.f. input goes to a band-
pass filter instead of the usual tuned
circuit and the oscillator section is
operated at a fixed frequency. The
panel switch has three positions: one
connects the antenna directly to the

Complete diagram of the single-tube frequency converter.

receiver to permit normal operation,
while the other two positions connect
different values of inductance and ca-
pacity in the band-pass and oscillator
circuits. The FM receiver is used
as a variable if. and with two fixed
(Continued on page 137)

The adaptor plug

shown is used to obtain proper voltages for this unit directly from the receiver.

2-30 pptd.
[

SWITCH POSITIONS
. RANGE~-B4-92 MG,
2. RANGE-93-102 MC

3. OFF (NORMAL OPE
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By P. B. HOEFER
Editorial Staff, RADIO NEWS

Some of the financial aspects of FM station

GE high-gain, S-T relay antenna. ownership of interest to the small investor.

ECAUSE of the increased in-

terest evidenced by many of

" the readers of Rapro NEwS in
AM and FM broadcasting as an in-
vestment and a profession, it was
deemed advisable to furnish this in-
formation in the form of an article
which would reach all of the readers
and answer many questions which
have arisen on the subject.

On the whole, the field of AM broad-
casting has reached a saturation point,
and with the possible exception of a
few thinly populated areas in the West
and Southwest, the frequency spec-
trum is fairly well crowded and the
addition of stations of this type would
be disastrous financially. It might be
well to remember that if a radio sta-
tion can be operated profitably in a
certain area, there is undoubtedly a

station already operating in that area,
and the market may be incapable of
supporting a second or third station.

The FM broadcasting field presents
an entirely different problem and it
is the purpose of this article to pre-
sent an over-all picture of the com-
mercial and financial aspects involved
in starting and maintaining an FM
station. Engineering aspects or com-
parisons of technical advantages of
the two systems of transmission will
not be discussed inasmuch as a great
deal of material of this nature is
available in the literature.

Because of the inherent nature of
FM transmissions, there is and will
be room for literally thousands of FM
stations in the United States before
a saturation point is reached in this
field. Because of the pioneer nature

of the field, it is attracting the atten-
tion of many persons who want to get
in on the ground floor of a new indus-
try.

There is no doubt but what FM
broadcasting will eventually be a prof-
itable business for the small investor
and the man with small capital, but
that time is from five to ten wyears
away. In order that there will be
no confusion in the mind of the read-
er, the FM stations discussed in this
article will be those in the 250-watt
and 1-kw. range, which would be the
size station normally operated by an
individual or a small group of persons
with limited capital. .

There is one great deterrent to
starting an FM station now, or im-
mediately following the war, e.g. the
general lack of sets capable of receiv-

Frequency-modulation (FM) transmitter and control console of GE radio broadcasting station, W85A, at Schenectady, New York.
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ing FM transmissions. This problem
more or less resolves itself to the
age-old problem of “which came first
the hen or the egg.” It goes without
saying that the average consumer will
not purchase an FM receiver unless
there is a station broadcasting that
type of transmission, and the prospec-
tive station owner will not go on the
air unless a reasonable-sized audience
is assured. On the other side of the
picture, most of the radio manufac-
turers have indicated their intention
of manufacturing a combination AM-
FM receiver which could be sold to
consumers in non-FM areas on the
basis of the AM features in the re-
ceiver; hence, it may be possible to
build up a potential audience without
having a station in the vicinity. Here
again, the time lapse, according to
certain manufacturers, will amount
to from three to five years.

When radio receiver manufacture
was stopped in 1941, it was estimated
that 60,000,000 radio receivers were
installed in homes in the United
States. The prewar production of re-
ceivers amounted to approximately
7,000,000 sets a year, of all types. If
the postwar production of receivers
should be stepped up to 14,000,000 a
year, one-half of which were FM or
combination AM-FM receivers, it
would take approximately eight years
of production to supply the same
number of receivers capable of receiv-
ing FM as there are AM receivers now
installed. It has been estimated that
there are only 1/120 the number of
FM receivers now installed as there
are AM receivers.

This information illustrates a per-
tinent point which must not be over-
looked by those planning to enter the
FM broadcasting field, It is neces-
sary for the station owner to be able
to finance the station, virtually with-
out revenue, during this period when
FM broadcasting will be establishing
itself as a sales and advertising med-
ium. This “tiding over” period will
cut deeply into capital and savings
and the station operator who goes in-
to the business without sufficient cap-
ital to cover this period, will find
himself in the red before the first year
of operation is over. This point can-
not be emphasized too strongly, be-
cause according to all available rec-
ords, there is only one FM station in
the entire United States at the pres-
ent time that is operating without an
actual dollars and cents loss.

The question may justifiably be
raised as to the reason why any busi-
ness would operate at a loss. The an-
swer is simple. The average FM
broadcasting station now in operation
is being operated either experimental-
ly or as a prestige station for a sister
AM station. According to a survey
conducted by FM station WGNB, in
July, 1944, of the 45 FM stations then
operating in the United States, 9 sta-
tions were owned and operated by
newspapers; 4 stations were owned by
electrical manufacturers; 2 had de-
partment stores as owners; 2 were

June, 1913

A prewar model FM consolette, Type 76-B2, manufactured by RCA.

owned by insurance companies; and 1
station was the property of a motion
picture company. Thus, twenty of the
forty-five stations in July, 1944 were
owned and operated by large concerns
with sufficient financial backing to
permit losses to be carried without
bankruptcy.

Of the forty-five stations in exist-
ence in July, 1944, 36 of the FM sta-
tions reported that their parent com-
pany operated 'an AM station in con-
junction with the FM station, while
7 stations reported no AM affiliation,

and 2 stations did not reply to this
question. In almost all cases, a high-
ly successful AM station is carrying
the FM station during the ‘“‘pioneer-
ing” period.

Other interesting information de-
rived from the same survey revealed
that only 13 of the 45 FM stations
broadcast on a commercial basis, i.e.
carried other than sustaining pro-
grams. Ten of these 13 stations re-
ported an average weekly schedule
of commercial programs of 3% hours.

(Continued on page 120)

The 250-watt FM transmitter, showing some of the construction details.
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IDESPREAD interest has
been evinced in aural broad-
casting employing frequency
modulation. Equipment manufactur-
ers are receiving many inquiries con-
cerning FM broadcast systems. It is
the intent of this article to present a
general picture, comparing standard
broadcast transmitters which use am-
plitude modulation and FM broadcast
transmitters incorporating wide-range
frequency-modulation methods.

What is the difference between fre-
quency modulation and amplitude
modulation? What types of equip-
ment are required to create these
signals ?

In amplitude modulation the envel-
ope of the radio-frequency, or carrier,
wave is varied in accordance with the
intelligence being transmitted. The
extent of the variation in amplitude
of the envelope of the wave is ex-
pressed in terms of the degree of
modulation. The degree of modulation
can never exceed unity on the neg-
ative peaks, since the amplitude of
the envelope never can be less than
zero. However, it can exceed unity
on the positive peaks, and such a
condition is known as overmodula-
tion. When the degree of modulation
is unity, the wave is completely or
100% modulated.

Intelligence in frequency modulation
is transmitted by varying the instan-
taneous frequency of the carrier. The
amplitude of the wave remains con-
stant while its frequency deviates pos-
itively and negatively about the center,
or mean, value. 100% modulation is
defined by the FCC as a frequency
deviation of 75 kec. For example, a

38

stems.

The author presents a general dis«
cussion of the design and opera-
tion of equipmeni employed in

present-day FM broadcast sys-

Also included is a coem-

parison between this equipment

and that employed in AM sysiems.

By R. J. NEWMAN

RCA Victor Division
Radio Corp of America

Fig. 1. RCA type FM-3A frequency-modulated transmitier, employing 24 tubes.

45-mc. carrier is frequency modulated
100% when it swings between the
limits of 45.075 mec. and 44.925 mec. or
45 me. = 75 ke.

Fig. 10 illustrates both types of
waves, modulated by sinusoidal a.c.
signals showing (A) no modulation
and (B) 100% modulation.

Standard broadcast stations operate

www americanradiohistorv com

in the 550- to 1600-kc. band and em-
ploy amplitude-modulated transmit-
ters. These transmitters consist es-
sentially of a radio-frequency section
incorporating a crystal-controlled os-
cillator, buffer amplifier stages, a
modulated amplifier, and an audio-fre-
quency modulating system comprised
of several stages of audio-frequency
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Fig. 2. Typical example of FM transmitting equipment. uti-
lizing reactance-tube modulation (RCA type FM-3A unit).

amplifiers. Filament and high-voltage power supplies,
control, and protection equipment complete the list of
major components. Such a transmitter is illustrated
by the block diagram of Fig. 4.

An r.f. signal equal in frequency to that of the trans-
mitter output frequency is generated in a crystal-con-
trolled oscillator circuit. It is then amplified by suc-
cessive radio-frequency amplifier stages to a power 41
level sufficient to drive the final amplifier. Intelligence
is introduced through the modulating equipment, the
output circuit of which is connected in series with the
plate supply to the power amplifier. Instantaneous vari-
ations of the audio signal produce an a.c. voltage in 3 3
the modulator output circuit which either adds to or 3 f‘o"o"I fI0} e vt
subtracts from this plate supply voltage, depending - =
upon its instantaneous polarity, to produce in the out- LS 2L Y-
put circuit of the transmitter a modulated wave which
carries the desired intelligence.

At the present time, the 42- to 50-me. band is allo-
cated to transmission of radio signals via frequency-
modulated equipment. Two generally well-known
methods of producing frequency modulation are used.
One, the phase-modulation system of frequency modu- TV Lo
lation employs a master oscillator operating at con-
stant frequency, and the second is the reactance-tube
method of producing FM in which the master oscillator
is varied in frequency by the signal to be transmitted.

E. H. Armstrong has previously described a phase- B I.".
modulation system for producing frequency-modulated |
waves in the Proceedings of the Institute of Radio En- S
gineers for May, 1936, and M. G. Crosby of RCA4 Labo-
ratories has previously described reactance-tube fre-
quency modulators in the RC4 Review for July, 1940.

The phase-modulation system produces frequency
modulation by wide-deviation phase modulation which
is inversely proportional to the modulating frequency.
A corrective network is used-to produce constant devi-
ation and is described later. The output of a low-

—
Fig. 3. Schematic diagram of the complete transmitter. An RCA
807 tube is used as the electron-coupled oscillator, which is modu-
lated by two 807 reactance tubes to provide frequency modulation.
June, 19435 39
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Fig. 4. Block diagram of a broadcast transmitter employing amplitude modulation.

90+ BUGHRER FREQ. FREQ.

AMPLIFIER GoN-
BUFFER PHASE MULTI~ MUL T~

b AND "B | verTer .

M i PLIERS PLIERS

GORRECTIVE FANCED XTAL.

MODU~
NETWORK
A O LATOR 0S¢,
INPUT |

Fig. 5. Diagram of a transmitter, wherein phase modulation is converted to fre-

quency modulation.

frequency crystal-controlled oscillator
is divided into two parts: One part is
passed through a network which shifts
its phase by 90°; the second part is
amplitude modulated by means of a
balanced modulator which suppresses
the original carrier frequency, leaving
only the side bands. These side bands
are recombined with the first part of

Fig. 6.

A master oscillator operating at a constant frequency is used.

the r.f. signal, thereby producing a
phase-modulated signal which can be
modulated up to a phase shift of ap-
proximately +=30°.

The resultant frequency swing is
very small and requires several stages
of frequency multipliers to produce
100% frequency modulation or a swing
of plus and minus 75 kilocycles as

Simplified diagram of a reactance-tube-type FM iransmitter, employing

mechanical frequency control. Fig. 9 shows an electronic frequency-control system.
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defined by the FCC. 1In fact, the signal
frequency variations are multiplied
more than 3000 times. To obtain a
multiplication of this magnitude with-
out increasing the mean-carrier-fre-
quency to an undesired high value, it
is necessary, after a few stages of
multiplication, to heterodyne the fre-
quency of the signal down to a lower
value and then multiply again to
produce the desired combination of
frequency swing and mean-carrier-
frequency. Each multiplication in-
creases the frequency swing in the
same proportion as that of the mean-
carrier-frequency, while heterodyning
decreases the frequency of the carrier
but not its deviation.

However, phase modulation must
undergo additional treatment before
it becomes true frequency modulation
of the desired type. Its frequency shift
is proportional to the modulating fre-
quency and therefore a corrective
network must be inserted in the audio
input channel to make the amplitude
of the applied audio signal inversely
proportional to frequency, producing
a flat over-all frequency response. A
simplified block diagram of a trans-
mitter wherein phase modulation is
converted to frequency modulation is
shown in Fig. 5.

In the reactance-tube modulation
method, a highly stable oscillator op-
erates in a conventional oscillator cir-
cuit across which is connected the plate
and control grid of the reactance-tube
frequency modulator. The insertion
of a properly chosen network, con-
sisting of a capacitor between the
plate and grid and a resistor between
the grid and cathode of the modulator
tube, results in a change in modulator
plate current which is 90° out of phase
with the plate current drawn by the
oscillator. Thus, the modulator func-
tions as a variable capacitor across
the frequency-determining circuits of
the oscillator. The effective capacity
varies in accordance with a voltage
impressed on the grid of the modulator.
Therefore, if an audio-frequency sig-
nal or voltage is applied to the grid
of the reactance-tube modulator, the
oscillator will be subjected to the
effect of a varying capacitance across
its frequency-determining circuits,
causing the oscillator frequency to
swing above and below the mean value
at a rate determined by the frequency
of the applied audio signal. In this
method, the magnitude of the carrier-
frequency shift depends only upon the
amplitude of the modulating signal.

The reactance-tube method of fre-
quency modulation is convenient tor
producing linear frequency modula-
tion. In practice, the modulated os-
cillator is operated at a frequency in
the neighborhood of 5 me. This signal
need only be tripled twice to produce
the desired output frequency in the
42- to 50-mc. band. In order to secure
the desired stability of the mean-car-
rier-frequency, an automatic fre-
quency-control circuit is added.

Two types of center frequency con-
trol are employed, both using the
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feed-back principle. One consists of
a crystal oscillator, a mixer, and a
rectifier circuit, and develops a cor-
rective voltage for the modulator tube
when there is any change in the mean-
carrier-frequency. This method is
known as electronic stabilization. The
second type is comprised of several
stages of frequency dividers, a crystal
oscillator, and modulator circuits. It
also includes a synchronous motor,
mechanically coupled to a variable
capacitor in the frequency-determining
circuit of the modulated oscillator
which corrects, by the proper amount,
any change in the mean-carrier-fre-
quency. Figs. 6 and 9 are simplified
block diagrams of reactance-tube FM
systems. Fig. 9 illustrates the elec-
tronic frequency control and Fig. 6
pictures the mechanical frequency
control.

The electronic system of automatic
center frequency control is discussed
in conjunction with the description of
the RCA Type FM-3A transmitter
later in this article. In the mechan-
ical control method, the functions of
modulation and center frequency con-
trol are separated. Modulation is
effected by use of reactance tubes as
described earlier and automatic fre-
quency control of the center carrier
frequency is accomplished as follows:

A sample voltage is taken from the
output of the modulated oscillator
and its frequency divided by a series
of frequency-divider circuits to a value
of about 5000 cycles. This signal is
fed into a modulator along with the
signal from a 5-kc. crystal oscillator.
The output of the modulator is con-
nected to the windings of a synchron-
ous motor. The two signals fed into
the modulator combine to produce a
rotating magnetic field, the speed and
direction of rotation corresponding to
the amount and sense of the frequency
difference of the modulated oscillator
from its mean-frequency value.

Some saving in size of component
parts and over-all cost of transmitting
equipment is realized with frequency
modulation. Standard broadcast
transmitters operate on frequencies in
the neighborhood of 1000 kc., whereas
frequency-modulated transmitters op-
erate in the 45-mc. band. The size
and construction of the circuit com-
ponents of a transmitter vary with the
operating frequency. Thus, such com-
ponents as inductors and capacitors
are much larger physically at the
lower frequencies. Inductances used
in the plate and grid tank circuits of
FM transmitters are usually self-
supporting coils, fabricated from cop-
per tubing, while the tuning condens-
ers are of the variable air-capacitor
type.

In frequency modulation some fur-

ther advantage is gained because the.

carrier is of constant amplitude and
the power output is fixed, while AM
transmitters require an instantaneous
peak power of four times that of the
unmodulated carrier power in order
to obtain 100% modulation. This ad-
ditional power must be supplied by

June, 1943

Fig. 7. An enlarged view of the power amplifier portion of the transmitter shown

in Fig. 1.

Plate-tank tuning is accomplished from the front panel by varying the

capacitance between the metal shells into which the tube anodes are mounted.

large modulating systems and power
supply units. A single stage modu-
lator of low power consumption is all
that is required to introduce the in-
telligence into an FM carrier. The
component parts of the modulating
system are of the receiver variety,
and there are no bulky transformers,
reactors, or condensers.

Output coupling circuits are basi-
cally the same for both types of trans-
mitters. Inductive coupling, using

Fig. 8.

either a series- or parallel-tuned cir-
cuit for matching the antenna to the
plate of the final amplifier, is popular
in the FM transmitter, the high op-
erating frequencies permitting use of
simple self-supported coils and vari-
able air condensers. Pi networks may
also be used for plate tank and an-
tenna matching circuits. The use of
high @Q parallel tuned circuits em-
ployed in the FM transmitter elimi-
(Continued on page 124)

These fidelity curves present a clear picture of the audio-frequency re-

sponse and distortion characteristics of the FM-3A frequency-modulated transmitter.
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Fig. 1. Typical seh..x.p. of o

cilloscope. The “scope miakes xeel
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Construction:_a:ll._;: dpm-us it
satile test instrumeni th

be used cither in i

"T IS a common occurrence for the
active experimenter, who seldom
- has either time or inclination to
return unused components to their
proper departments, soon to accumu-
late a confused mixture of resistors,
coils, and capacitors, all requiring
identification. When numerous mixed
parts thus must be classified, the util-
ity of a single instrument for wide-
range resistance, capacitance, and in-
ductance measurements is striking.
The value of such an instrument is
fully appreciated likewise by the cir-
cuit experimenter who continually
must check such characteristics as
(1) inductance, equivalent series re-
sistance, and @ of air-core and iron-
core coils; (2) capacitance, equivalent
series resistance, and power factor of
capacitors of all types, including va-
riable condensers; (3) d.c. resistance
of coils and chokes; (4) resistance,
inductance, and capacitance charac-
teristics of transformers, both iron-
core and air-core; (5) capacitance to

Fig. 3. Basic circuit of the bridge.

DETECTOR

GENERATOR
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ground and capacitance between
parts mounted on a metal chassis;
(6) inductance of resistors; (7) re-
sistance and capacitance of shielded
conductors, etc.

The most satisfactory single instru-
ment for wide-range R, C, and L
measurements of the kind just outlined
is the impedance bridge. For general
experimental use, where the highest
order of precision is not required, this
bridge may be reduced to an instru-
ment of simple construction by adopt-
ing the skeleton scheme popularized
sometime ago by the now discontinued
General Radio Type 625-A. By dis-
pensing with internal range switching,
a considerable number of parts will be
eliminated and the cost of the instru-
ment substantially reduced. In an
amateur version of the bridge, such as
is described in this article, expensive
pbrecision resistors may be replaced
with carbon resistors of the radio va-
riety carefully selected for resistance.

The bridge described in this article
is a skeleton-type impedance instru-
ment. With it, the experimenter may
measure resistance (either with a.c. or
d.c. signal input) from .001 ohm to 1

Jnegohm, capacitance from 1 micro-

microfarad to 100 microfarads, and in-
ductance from 1 microhenry to 100
henries. These ranges include all of
the R, C, and L values encountered
in radio and electronic circuits, except
resistances higher than 1 megohm—
but these high resistances may be
measured indirectly on this bridge,
as will be explained later in the
article, by means of a parallel method
and simple calculation.

The skeleton arrangement makes
use of plug-in standards which may be
placed in one or more of three differ-
ent arms of the bridge. In this way,
various bridge circuits may be set up

Wwww americanradiohistorv com

rapidly for the more effective meas-
urement of various characteristics.
For example: a straight Wheatstone

Fig. 2. Front panel layout.
bridge is set up for resistance, Wien
for capacitance, and Maxwell for in-
ductance. Any convenient audio os-
cillator, including the 60-cycle power
line, may be connected in as the signal
source, while any convenient detector,
such as headphones, v.t. voltmeter, or
oscilloscope, may be connected in as
a null indicator. These pieces of
equipment serving as generator and
detector are to be found in every shop
or laboratory and would be duplicated
unnecessarily if built into the bridge.
The bridge, as shown on these pages,
is small in size and, with its standards,
takes up little space. Its arrangement
is entirely conventional and its manip-
ulations are simple and easily learned.
Resistance is measured against a re-
sistance standard, and both capaci-
tance and inductance against a ca-
pacitance standard.

Skeleton Arrangement and
Bridge Theory
Basic arrangement of the bridge is
shown in Fig. 3. Terminals are pro-
vided in three arms for the insertion

RADIO NEWS
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Fig. 4.

External view of the bridge, showing proper placement of com-

ponent parts. In the foreground is shown one of the “power factor” rheostats.

of standard and unknown components.
The fourth arm contains a variable
resistor, Ri, adjustable between 0 and
10,000 ohms, which is the main bridge
adjustment. By plugging-in various
standard resistors and capacitors, va-
rious common bridge circuits may be
obtained. These are shown in Fig. 5
and are described in the following
paragraphs.

Fig. 5A is the conventional four-arm
Wheatstone bridge circuit obtained by
plugging standard resistors into ter-
minals 1-2 and 3-4, and connecting
a jumper between 7 and 8. This
bridge is used exclusively for resist-
ance measurements. The unknown
resistor is connected to terminals
11-12. A 6-volt battery may be con-
nected to terminals 13-14 and a
center-zero d.c. microammeter (not
more than 100 micrcamperes maxi-
mum deflection each side of zero) to
terminals 5-6; or an audio oscillator
(any frequency from 60 to 10,000
cycles) to 13-14 and headphones, v.t.
voltmeter, or oscilloscope to 5-6. At
null, the unknown resistance may be
computed from the following equa-
tion.

Fig. 5B is a Wien bridge circuit ob-
tained by plugging a standard fixed
resistor into terminals 1-2, a standard
fixed capacitor into 11-12, and a cali-
brated-scale rheostat into 7-8. This
circuit is employed for capacitance
measurements. The unknown capaci-
tor is connected to terminals 3-4. An
audio oscillator (any frequency from
60 to 10,000 cycles) is connected to
terminals 13-14, and headphones, v.t.
voltmeter, or oscilloscope to 5-6. The
bridge is balanced for capacitance by
means of Ry and for equivalent series

June, 1915

resistance by means of R.. At null,
the unknown capacitance is equal to
C(Rw/R:1). The equivalent series re-
sistance of the unknown capacitor
equals R:(R,/R.). Power factor of
the unknown capacitor equals
.000628fR.C percent, for all power
factor values up to 20%. (f is the
generator frequency in cycles, R is in
ohms, and C in microfarads). For
power factor values higher than 20%,
a different equation must be em-
ployed:

100 R,
\/R§ X 3 percent
1.000.000
X = 6.28 fC

where f is in cycles and C in micro-
farads.

Fig. 5C shows a Maxwell bridge cir-
cuit obtained by plugging a standard
fixed resistor into terminals 3-4, a
standard fixed capacitor into 9-10, a
calibrated rheostat into 11-12, and
connecting a jumper between ter-
minals 7 and 8. This bridge is em-
ployed exclusively for inductance

Fig. 5.

Several common bridge circuits that may be obtained:

measurements. The unknown induc-
tance is connected to terminals 1-2.
An audio oscillator (any frequency
from 60 to 10,000 cycles) is connected
to 13-14, and headphones, v.t. volt-
meter, or oscilloscope to 5-6. The
bridge is balanced for inductance by
means of R, and for equivalent series
resistance by means of R.. At null,
the unknown inductance is equal to
C(RuR:1), when C is in farads and the
inductance is in henries. Equivalent
series resistance of the unknown in-
ductor equals R:(Ruy/R.).

These three bridge circuits are at
the immediate disposal of the experi-
menter simply by inserting resistors
or capacitors (or both) and the un-
known into the proper arms.

Bridge Constants

In order to obtain the resistance,
capacitance, and inductance ranges
mentioned in the fourth paragraph of
this article, the following values were
arrived at for bridge circuit com-
ponents: Variable resistor Rs, 10 to
10,000 ohms; two sets of resistance
standards, one embracing 1, 10, 100,
1000, and 10,000-ohm resistors and the
other 100, 1000, and 10,000-ohm re-
sistors; one set of capacitance stand-
ards embracing .001, .01, and 1-wfd.
capacitors; and four -calibrated-dial
rheostats having individual ranges of
0-100, 0-1000, 0-10,000, and 0-100,000
ohms.

The bridge would have been capable
of more rapid adjustment had it been
possible to employ, as Rs, a rheostat
with a direct-reading dial. But the
rheostats generally available to the
experimenter are of the radio volume
control type, and these may not be
set to the required closeness for use
in bridge circuits. In order to obtain
the degree of accuracy desired for this
bridge, a decade resistance scheme has
been employed. Thus, R, consists of
a combination of resistors which are
cut in and out of the circuit by means
of four rotary switches. (See Fig.
7.) Decade 1 consists of ten 1000-ohm
resistors connected in series around a
single-pole, 11-position rotary selector
switch, S4. Decade 2 consists of ten
100-ohm resistors connected in series
around a similar switch, S;. Decade
3 consists of ten 10-ohm resistors, and
decade 4 of ten 1-ohm resistors con-
nected in series respectively around
switches Sq and S;. By means of these

(A) Wheat-

stone bridge. used for resistance measurements: (B} Wien bridge, for measur-
ing capacitance: and (C) Maxwell bridge, for the measurement of inductance.
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resistors and switches, the bridge re-
sistance R, may be adjusted from 1
ohm to 11,110 ohms in steps of 1 ohm.
This permits very close adjustment of
R,. For a balancing resistance of 1947
ohms, for example, the following set-
tings would be made: Decade 1: 1000;
decade 2: 900; decade 3: 40; and
decade 4: 7.

For greatest precision, all of the
resistors in the decades should be pre-
cision, noninductive wirewound units
having accurate ratings of 1% or bet-
ter. However, if it is not possible to
obtain resistors of this description, the
experimenter may employ common
1l-watt carbon resistors, provided they
are selected with great care. A reli-
able ohmmeter or portable Wheatstone
bridge should be taken to the store
and the resistors picked from the com-
plete stock, to have closest resistance
to specified values.

The standards for resistance and

Fig. 8. Two views of the resistance standard No. 1, schematic of

which is shown in Fig. 7.

capacitance are housed in separate
plug-in boxes, as shown in Fig. 7.
Each box is provided with a single-
pole rotary selector switch in order
that various values of standard re-
sistance or capacitance may be cut

Fig. 7. Complete schematic of the bridge and its various accessories.
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For the most accurate bridge operation, use pre-
cision, noninductive, wirewound instrument resistors
(accuracy 1% or better) for Ry to Rs.

curacy, employ regular 1-w. carbon resistors.
Ryg—100-0hm w.w. rheostat

R3;0~—1000-0hm w.w. rheostat
Rs;—10,000-0hm w.w. rheostat
R5~=100,000-0hm w.w. rheostat

-
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For a practical bridge of somewhat lower ac-
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Note the simplicity of construction.

into the bridge arms without having to
plug in additional accessories. The
first resistance standard box contains
100-, 1000-, and 10,000-ohm resistors
connected around a single-pole, 3-po-
sition rotary switch, S.. The second
resistance standard box contains 1-,
10-, 100-, 1000-, and 10,000-ohm re-
sistors connected around a single-pole,
S-position rotary switch, S.. The ca-
pacitance standard box contains .001-,
.01-, and 1-ufd. capacitors connected
around a single-pole, 3-position rotary
switch, S..

As in the decades of Rs, the standard
resistors should be of the precision
noninductive wirewound type, with
accuracy ratings of 1% or better, if
greatest bridge precision is desired.
They may be of the ordinary 1l-watt
carbon variety if they are hand-picked
carefully in the manner recommended
above. " The capacitors in the capaci-
tance standard likewise must be
chosen carefully as regards actual
capacitance. The .001- and .01-afd.
units are of the mica variety, while
the 1-ufd. capacitor must be of high-
quality, oil-impregnated, oil-filled type.
The mica units preferably will be of
the silvered variety. In ordering the
capacitors, specify 1% ' tolerance, or
hand-pick them from a store stock
for closest capacitance value and low-
est power factor value. It is impera-

tive that all capacitor power factor

values be as low as obtainable if the
bridge is to measure this characteristic
accurately.

The four rheostats, also shown in a
single diagram in Fig. 7, are employed
for equivalent series resistance bal-
ance in capacitance and inductance
measurements. These are made plug-
in style like the resistance and ca-
pacitance standards and are provided
with resistance-calibrated dials. They
have the following maximum resist-
ance ratings: Rheostat 1: 100 ohms

(Ri); rheostat 2: 1000 ohms (Rs);
rheostat 3: 10,000 ohms (Rs); and
rheostat 4: 100,000 ohms (R:.). Each

of these accessories should be of the
wirewound variety. In some localities,
however, it may be difficult to obtain
a wirewound rheostat in 100,000 ohms,
and in this case only a carbon type
may be substituted. However, ex-
treme care must be taken in the dial
calibration of the latter rheostat.
(Continued on page 106)
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UMERQOUS letters have been
N received by the editors of Ra-

pio News regarding the future
of industrial servicing. This article
will attempt to give in some detail
pertinent facts and figures regarding
this important field.

Industrial servicing as such has been
a direct outgrowth of the present war.
Due to the tremendous advances made
by electronics and also due to the enor-
mous demands made upon the indus-
try for delivery of materials to the
armed forces, a whole new field of in-
dustrial electronics has been opened
up. Those servicemen who have been
in business during the war will no
doubt have had their share of this
servicing. The future in this field is
bound to expand since most of the
manufacturers who have installed
some electronic equipment will no
doubt extend its use after V day.

Many of the large manufacturers of
industrial electronic equipment are
planning for a large postwar market
among manufacturers in most of the
industries in the country. Naturally,
the more of this equipment that is in-
stalled throughout the country, the
more need there will be for good per-
sonnel to install it and maintain it in
good operating condition.

If you, as a serviceman, are intend-
ing to stay in this field or to enter into
this field, it will be necessary for you
to learn an entirely new technique of
operation. Heretofore, the average
serviceman has had experience on
equipment which could be removed
and taken to his own shop for repair.
Unfortunately, most of the industrial
equipment is of a fixed nature. By
that, we mean it is permanently in-
stalled in the plant and does not lend
itself to be taken out of the plant for
servicing. The associated circuits as
well as the mechanism itself are very
hard to duplicate on a service bench
and therefore, this means that most
of the work will have to be done at
the point of installation.

This will require very good portable
test equipment which servicemen can
carry on to the job. This will mean
that the serviceman will have to do
repairs on the spot, working under all
sorts of adverse conditions, such as
noise and an interested but not always
sympathetic audience. In most in-

With JOE MARTY

Fastern Editor, Rap1o NEws

emphasis will be on repair in the
shortest possible time so that manu-
facturing processes are not inter-
rupted longer than necessary.

Since the production line that is
stopped represents a total loss to the
manufacturer in time as well as ma-
terial, the strain on the serviceman
will be much greater than any circum-
stances under which he has been called
to operate. This means the service-
man will have to have a thorough
grounding in all of the short cuts and
methods of servicing as well as the
most efficient way of performing any
particular job.

In general, the fundamental princi-
ples of operation of any electronic
equipment are based upon known prin-
ciples which the average serviceman
no doubt understands. However, in
many cases of industrial control mech-
anisms, new operating features have
been incorporated by manufacturers
of this equipment and it will be neces-
sary for servicemen to brush up on
this equipment. A suggestion is made
that the serviceman get a good text
book on fundamental industrial elec-
tronics, of which several are available,
to bring himself up-to-date on these
new devices.

Contact also should be made with
all manufacturers who are manufac-
turing industrial electronic equipment

in order that the serviceman may ob-
tain operating instructions and tech-
nical service bulletins on all this type
of equipment. In many cases a con-
tact can be made with the man now
doing the work in manufacturing
plants with a view in mind of getting
as much information as is possible un-
der the circumstances. Many of the
in-plant men who are doing this serv-
icing today dc not intend keeping on
doing it after the war. Most of the
maintenance departments of the vari-
ous plants do not have all the equip-
ment, in many cases, to do the job.
Certainly, no avenue of information
should remain unexplored by the serv-
iceman who intends to make a future

of industrial servicing. :

There is one advantage immediately
apparent in doing industrial servicing
now. ‘The serviceman is able to buy
equipment and materials for the
servicing of this equipment when it is
installed in war plants on priority
basis. Since most service equipment
has not been available for a long time,
this offers the serviceman a distinct
advantage in the tie-up with war
plants.

In thinking of your future in this
field, it might be well to touch briefly
on the item of charges. Since most
plants operate two and sometimes
three shifts on a more or less 24-hour

operation, the

serviceman will,
of necessity, pe
on 24-hour call.
This means that
probably the best
way to handle
such jobs would
be on a contract
basis whereby
the serviceman
will do the neces-
sary work for a
fixed fee each
month. This can
be made payable
twice monthly,

stallations, unfortunately, electronic monthly, or how-
equipment is placed in some out of the ever it is agree-
way place which will mean a great o able to the serv-

iceman and the
customer. Of
course, any parts
which must be
(Continued on
page 102)

deal of trouble for the serviceman.
This means he will have to be pre-
pared for instant repairs and will have
to keep his kit well stocked with all
necessary repair parts and tools. Also,
the time element is important. The
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“You've got to fix it, Hank: I'm taking an exercise
course and I start on my lower body in the morning!”
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By ALFRED A. GHIRARDI

Part 35.

Covering the electron-coupled oscillator and the

methods employed to *‘track®” the various signal-tuning
circuits of the r.f. amplifier in superheterodyne receivers.

‘N THE various triode-type oscil-
lators, discussed in the past two
- - lessons, the load must be coupled
to the tank circuit either inductively,
capacitively, or directly. Consequent-
ly, any variation in the value of the
load reacts back upon the tank cir-
cuit, changing its impedance and thus
shifting the frequency of the oscil-
lator.

Tetrede Electron-Coupled
Dscillator

An effective method for making the
frequency nearly independent of load
variations is to use an oscillator cir-
cuit in which the load cannot affect
the tank-circuit impedance. The elec-
tron-coupled oscillator accomplishes
this by supplying the output by means
of an electron stream that passes right
through the electrodes of the oscilla-
tor portion of the tube itself, and
couples it to the oscillating circuit.

A typical arrangement, using the
popular Hartley oscillator circuit and
a screen-grid tube is shown in Fig. 1.
As the screen grid has a positive po-
tential applied to it by the voltage-
divider resistor R, it serves as the
plate of a triode oscillator composed
of the tank circuit LC, the control
grid, the cathode, and the screen-grid
functioning as the plate. That por-
tion of tank coil L between the cath-
ode and ground functions as the tick-
ler or feedback coil because it is in
series with the cathode circuit. The
screen grid is maintained at a posi-
tive potential sufficiently above that
of the cathode so that enough of the
electrons emitted by the cathode strike
the screen grid to enable strong sus-
tained oscillations to be generated in

Fig. 2. Several compression-type trimmer
capacitors for use in superheterodynes.

the control-grid tank circuit, just as
in the case of the conventional triode
Hartley oscillator. The frequency of
the oscillations is determined mainly
by the value of L and C in the tank
circuit.

However, the larger number of elec-

SCREEN GRID TUBE

Fig. 1. Typical electron-coupled Hartley
oscillator using a tetrode tube. The screen
functions as the plate of the oscillator cir-
cuit, while the load. connected to the plate
proper, is coupled to the oscillating cir-
cuit only by the stream of electrons.

trons is attracted by the higher posi-
tive potential on the plate, so they
pass right through the openings in the
mesh of the screen grid and reach the
plate, thereby causing current to flow
also in the plate (load) circuit. Since
the intensity of the stream of elec-
trons getting through the screen to the
regular plate also is being varied by
the oscillating potential on the control
grid (the frequency of this oscillating
potential being determined by LC)
the plate current, flowing through the
load, is modulated at the oscillator
frequency. This outer section of the
tube really acts as a triode whose mu
is varied at the oscillator frequency.

Notice that the oscillator circuit and
the output or plate circuit are coupled
together only by the stream of elec-
trons within the tube—hence the name
electron-coupled oscillator.

In addition to serving as the plate
for the oscillator portion of the cir-
cuit, the second grid also serves as a
screen grid between the plate and the
control grid of the tube. This is made
possible by maintaining the screen at
ground r.f. potential by means of by-
pass capacitor C.. Since the possibility
of capacitive feedback occurring from
plate to control grid is thereby largely
reduced, variations occurring in the
load circuit do not react strongly back
upon the input grid circuit through
any such a feedback path, and so do
not appreciably affect the frequency
of oscillation. Electron-coupled oscil-
lators employing tetrode tubes in
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which the ratio of d.c. screen to d.c.
plate potential is maintained at a
suitable value, have excellent fre-
quency stability as compared to the
usual self-excited triode oscillator, and
have been widely used in superhetero-
dyne receivers.

Pentode Electron-Coupled
Oscillator

Actually, a small amount of plate-
to-control-grid feedback is still pres-
ent in the tetrode type electron-cou-
pled oscillator, so the oscillator fre-
quency is not completely independent
of load variations. By employing an
r.f. pentode tube instead, such capaci-
tive feedback can be eliminated and
the frequency stability further im-
proved.

A typical circuit using an r.f. pen-
tode tube is shown in Fig. 3. The pen-
tode is connected so that its first two
(inner) grids constitute the control-
grid and plate of a conventional triode
Hartley-type oscillator, while the reg-
ular plate supplies the load. The elec-
tron stream flowing through the tube
to the regular plate is varied by the
oscillating potential on the control
grid, so that the plate current, flow-
ing through the load, is modulated at
the oscillator frequency, just as in the
case of the tetrode-type electron-cou-

PENTODE [5

Fig. 3. Electron-coupled Hartley os-
cillator, employing a pentode tube.

pled oscillator. The third, or “sup-
pressor” grid (the grid nearest the
plate), which is maintained either at
cathode potential or at ground poten-
tial, acts as an electrostatic screen
which shields the plate from the two
inner grids and so practically elimi-
nates any capacitance between the
plate and the two inner grids of the
tube.

Consequently, variations in the load
will have no effect on the frequency of
oscillation, since the electron stream
that supplies the output is unidirec-
tional and all internal tube capaci-
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tances (capacitive feedback paths)
between the plate and the first two
grids have been virtually eliminated.
Of course, no external capacitances
or other sources of coupling between
the load and the oscillatory circuits
must be allowed to exist, if maximum
frequency stability is to be attained.
While this type of oscillator is free of
frequency drift due to variations in
load, it is not free of frequency drift
due to variations in plate-supply volt-
age. However, it is widely used—es-
pecially in superheterodynes that em-
‘ploy a pentagrid converter tube which
performs the dual functions of oscilla-
tor tube and frequency-converter tube.
Frequency conversion will be studied
in a later chapter.

Charaecteristics of
Electron-Coupled Oscillators
Electron-coupled oscillators possess

excellent frequency-load stability, but
since their waveform is not especially
good, their output contains harmonics.
These harmonics are advantageous for
some oscillator applications; in others
they are undesirable. Also, variations
in tube temperature, plate-supply volt-
age and changes in the L or C of the
tuned circuits affect the oscillator fre-
quency as they do in a normal triode
oscillator circuit. The limited power-
dissipating ability of the screen grid
restricts the oscillator output to 10 or
20% of that for the same tube in a
conventional oscillator circuit.

Types of Oscillators Employed
in Reeeivers

Due to the fact that various fre-
quency-conversion systems and cir-
cuits are used in superheterodyne re-
ceivers, the oscillator arrangements
employed appear at first to be quite
varied. Careful checking of their cir-
cuits, however, soon reveals that actu-
ally they are but minor variations of
the few fundamental types already
described in this series. Of these cir-
cuits, most receivers use either the
Hartley, Colpitts, or the tickler-feed-
back types. In many multiband re-
ceivers the oscillator will be found to
employ cathode-circuit feedback on
the broadcast band and a conventional
plate-circuit tickler for the medium
and short-wave bands because the lat-
ter arrangement provides stronger os-
cillator output at the higher frequen-
cies.

Tuned Circuit Tracking
Requirements in
Superheterodynes

Most present-day superheterodyne
receivers are designed so that only a
single control must be operated to
tune the receiver to the desired sig-
nal. (We will consider first only the
conventional type of receiver in which
station tuning is done by means of
variable capacitors mounted on a com-
mon shaft to provide single control—
permeability tuning will be considered
later.) This creates two important
tuning problems:

(1) There will be one or more sig-
nal-frequency tuned circuits in the
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Fig. 4. Three-gang tuning capacitors with slotted end plates on each section,
for aligning r.f. tuning circuits at low-frequency end of the tuning range.

r.f. section of the receiver (depending
upon the particular preselector and
r.f. amplifier arrangements employed),
whose variable tuning capacitors must
be ganged to rotate simultaneously
and whose resonant frequencies must
be closely similar for every setting of
the tuning control over the entire sig-
nal tuning range of the receiver.

(2) The variable tuning capacitor
of the oscillator must be ganged to
rotate simultaneously with those of

the r.f. circuits, and the oscillator cir-
cuit must be so -arranged that for all
tuning settings the difference between
the resonant frequencies of the r.f.
(preselector) and the oscillator tuned
circuits very closely approximates the
intermediate frequency employed in
the receiver.

The resonant frequencies of the va-
rious tuning circuits in a conventional
broadcast receiver employing a 455-

(Continued on page 104)

Fig. 5. Trimmer capacitor systems for high-frequency alignment of signal-ire-
quency circuits, generally employed in preseni-day superheterodyne receivers.
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SPEARHEADS PATION ARMOR

By OLIVER READ

Managing Editor, RADIO NEWS

Mobile communications proved to be the vital link in obtaining com-

plete coordination of our ground and air forces over the Rhineland.

"YHEN General Patton’s famed
' Third Army plunged across
the Reich, mobile radio units
were spearheading the advancing Ar-
mor and, in conjunction with the 9th
AF tactical air liaison, were setting
the stage for our onrushing troops.
Attention has been directed many
times to the important part that
bombing and air support have played
in our invasion of Germany. In fact,
air power had been receiving most of
the attention in the press. Without
radio, however, air support, no matter
how tremendous, could not fulfill its
complete objective. It takes ground
troops, and plenty of them, to win a
war. So important is the part that mo-
bile communications has played that a
case history taken from the records of
the Third Army indicates the effec-
tiveness of this liaison.
In order to be completely effective,
transmitters of sufficient power must

be utilized so that vital information
can be sent to planes in flight and to
all other stations over whatever net-
work is used. Small sets such as the

.~ “handie” and “walkie talkie” are far

from satisfactory for any such opera-
tions. Correct information given by
radio to pilots can result in the effec-
tive bombing of the target. Inadequate
information can, and has, resulted in

our own troops being bombed acci-

dentally. Early in the war, it became
apparent to our Generals that the ef-
fective range of communications
would have to be stepped up at once.
This has been done.

The original mobile radio units
known as the Hallicrafters SCR-299
were first used almost entirely by the
U. S. Army Signal Corps. Other mili-
tary branches soon, realizing their
effectiveness, adopted them for their
own communications. For example,
the 9th AF tactical air liaison section,

Maj. Thomas R. Iverson. 9th AF tactical air licison officer with the U, S, Third
Army. uses radio tc direct fighter-bombers to enemy targets obstructing units of

Lt. Gen. George Patton’s Army.

P-47 Thunderbolts of Mtj. Gen. Hoyt S. Van-

denberg’s 9th AF., responding to radio directions, are proving decisive fac-
-tors in eliminating strong points to permit the advances of ground forces.
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-for air transportation and

cooperating with the U. S. Third
Army, used many of the latest versions
of the SCR-299 to spearhead their ad-
vancing Armor and troops. Later
models known as the SCR-399 and
SCR-499 now operate in all theaters.

The newer versions of the now fa-
miliar SCR-299 incorporate one impor-
tant change, namely, an increased fre-
quency range. In the original model,
the coverage was from 1,500 to 12,000
ke.,, while the SCR-399 and SCR-499
give a coverage from 1,500 to 18,000 kc.

The essential difference between the
SCR-399 and the SCR-499 is in the
housing. The SCR-399 is built into a
shelter, while the SCR-499 is adapted
is not
mounted on a truck chassis. Two cab-
inets house the essential equipment for
both of these units and the entire
transmitter and receiving equipment
may be removed from the truck as two
units. The gasoline a.c. generator is
supplied with all three units, but in
the case of the unit designed for air
transportation, the generator is
mounted on skids rather than on a
rubber-tired trailer. These units, like
their predecessor, have a transmitter
power of 450 watts c.w. or 325 watts
for phone operation.

When Armor or Infantry of the
Third Army was halted by a strong
point, ground commanders asked for
air cooperation. Minutes after the re-
quest, the air liaison officer, using his
mobile truck and equipment, dis-
patched the required number of P-47
Thunderbolts to knock out the ob-
stacle. The section coordinated and
directed the use of P-47 Thunderbolts
of Maj. Gen. Hoyt S. Vandenberg.

Additional support came from the
use of radio-equipped L-5's (recon-
naissance planes) of the 9th AF tac-
tical air liaison section. Its job was to
report on enemy targets during flights
across the Rhine and other objectives.
These planes were invaluable in lo-
cating enemy troop movements and
strategic targets. They maintained

_ constant communications with the mo-

bile units operating in conjunction
with the ground forces.

The unarmed reconnaissance plane
flies at low levels and maintains con-
stant communication with the ground
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mobile transmitter. From the informa-
tion derived from the reconnaissance
pilots and from other sources, the co-
ordinating officer in the mobile sta-
tion can direct farflung operations in-
volving air and ground forces.

The personnel operating the mobile
units faced a constant danger from air
and ground attacks. The enemy had a
high priority on their destruction.
They knew in no uncertain terms that
their presence meant nothing but
more trouble for them. They knew
also that not too far away soon would
come the onrushing Armor of one of
our armies. The enemy, accordingly,
was ever alert for the opportunity to
destroy these versatile radio units.

That these mobile units were choice
targets of the Nazi airmen is empha-

When Armor or Infantry of the Third Army
is halted by a strong point, ground com-
manders ask for air cooperation. Air
liaison officer dispatches P-47 Thunder-
bolts via this SCR-399 mobile radio truck.
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A radio-equipped L-5 of the 9th AF tac-
tical air ligison section with the U. S.
Third Army reports on enemy targets
during a flight across the Rhine. The
tactical air liaison coordinates and di-
rects the use of P-47 Thunderbolts.

sized by the fact that several of their
planes that had been shot down by
our airmen carried photographs and
“aerial views” of our mobile radio
units displayed on the cowling of the
plane to aid the enemy aviator in spot-
ting these targets.

In future years, when students of
military warfare look at the records,
they will find that World War II was
largely fought and won by the use of

G

e

o
.
R

G

e

radio and electronic equipment of the
highest order. Many postwar ama-
teurs will recall the bitter days of
war when they literally sweated
blood in one of Uncle Sam’s mobile
units somewhere in Germany, Africa,
or Italy and will be again using high-
ly-refined equipment resulting from
the perfection achieved on the battle
field and in the laboratory at home.

£

Radio operators at work in the mobile communications truck of the 9th AF tactical

air ligison section with the U. S. Third Army.

The section coordinates and di-

rects the use of P-47 Thunderbolts of Maj. Gen. Hoyt S. Vandenberg’'s 9th AF in

eliminating obstacles holding up Armor

and Infantry of the Third Army. Left to

right, Cpl. Edward W. Matlock, Struthers, Chio; and Pic. J. R. Philpot, Salisaw, Okla.
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PV NHE r.f. section of the television
receiver amplifies, and converts
- to a lower frequency, the high-
frequency television signal coming
through the transmission line from
the antenna. This r.f. section consists
of an antenna coupling circuit, r.f.
amplifier (if used), mixer, and local
oscillator. It is apparent that the
r.f. section is conventional in number
and types of stages; however, the r.f.
section must have a broad flat band-
pass characteristic, pass both picture
and sound carriers, and separate pic-
ture and sound into individual if.
systems.

The antenna-coupling circuit must
match the transmission line to the r.f.
amplifier, or more often, the mixer
input. A simple antenna coupling
system, Fig. 4A, consists of an untuned
primary and a tuned secondary. A
number of conditions must be met to
transfer maximum signal of the prop-
er bandwith from transmission line to
input grid -circuit:

1. The input transformer must prop-
erly match the transmission line to
the input circuit. This match is ac-
complished by using a primary having
less turns than the secondary and,
therefore, a primary which has a neg-
ligible impedance as compared to the
impedance reflected from the second-
ary. The actual value of the reflected
impedance (almost entirely resistive
when secondary is tuned to resonance)
is dependent on the degree of mutual
coupling between primary and second-
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DuMont deluxe

television receiver.

LIVISTON
I
YSTEMS

By EDWARD M. NOLL

and L.F.

Part 6. Theoretical design and func-
tion of the various r.f. and i.f. stages

that make up a television receiver.

with

20-inch teletron, providing 11x 16-inch -
images that can be viewed by large groups.

ary windings. Consequently, the phys-
ical position of the windings with re-
spect to each other is designed to prop-
erly match impedances.

2. The tuned circuit must be suffi-
ciently loaded to flatten the resonant
peak of the tuned circuit and pass the
required bandwidth. Loading can be
done in three ways: (1) tight coupling
or overcoupling between windings, (2)
series resistance in the tuned circuit
(can be high-resistance coil wire), and
(3) resistor shunting the tuned cir-
cuit. Conveniently, at the higher r.f.
frequencies, loading is not always nec-
essary for the lower Q of the high-
frequency coil and capacitor combina-
tion produces an inherent bandwidth
which is sufficiently broad. At the
lower i.f. frequencies it becomes nec-
essary to load the tuned circuits with
shunt resistors.

3. To obtain maximum transfer of

Fig. 1. Conventional r.i. amplifier.
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signal, the tuned circuit is designed
to have as high a Q as possible. Since
@ is proportional to the ratio of in-
ductance to capacitance of the tuned
circuit when the resistance is held
down, a tuned circuit with a high L-
to-C ratio is desirable. Thus, although
the @ of the circuit must be decreased
more to attain the proper bandwidth

t at resonance

fhighend _ flow end
of band of band

Q equals

the secondary impedance at that point
is considerably higher (Z equals
wLQ), for the inductance has been
increased. This means that the res-
onant voltage in the grid will be high-
er and the coupling can be made tight-
er. Thus, the tuned circuits use a
minimum of capacity to obtain the
utmost in signal transfer and gain.
For this reason, the tuned circuits of-
ten use inductors, having movable
iron cores, which resonate with no
physical capacitor, but with the total
distributed circuit capacity (wiring
capacity, parts’ capacity to ground,
and input and output capacities of the
tubes). Thus, no physical capacitor
must be added to the circuit for pur-
poses of tuning.

Many of these factors are design
problems but they are mentioned to
inform the serviceman of how critic-
ally the r.f. circuit is evolved. Al-
though the circuits appear very basic
and simple, their design and position-
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ing are very critical. Accordingly, re-
arrangement of parts and wiring, sub-
stitution of poor-quality high-capacity
tubes, or replacement with incorrect
or poor-quality parts, can readily add
more circuit capacity and upset the
tuned circuits and band-pass charac-
teristics.

4. The primary winding is center-
tapped and grounded to cancel out un-
desirable signals picked up on the
transmission line itself.

A second antenna coupling system,
Fig. 4B, uses two tuned circuits and
approximately doubles, for the same
bandwidth, the amplitude of the sig-
nal applied to the input grid. In this
type of circuit, the impedance match-
ing is taken care of by properly pro-
portioning the inductance and capaci-
tance content of the tuned circuits.
Thus, the secondary has a high L/C
ratio and a high impedance (Z equals
wLQ); while the primary has a low
inductance but is tuned to the same
resonant frequency by a considerably
larger capacitor. The latter primary
circuit has a negligible impedance
compared to the reflected resistance
from the secondary. If the inherent
resistance of the secondary is not suf-
ficient to produce the proper band-
width, a resistor may be shunted
across the secondary.

Still another coupling system, Fig.
4C, uses an additional tuned link cir-
cuit which couples the tuned second-
ary to the untuned primary. The ad-
vantage of this type of circuit is its
ability to drop sharply off at the ex-
tremities of the band-pass. The gain
of this system is the same as in Fig.
4B, and the impedance match is in-
fluenced by the mutual coupling MI;
however, the extremities of the band-
pass and the sharpness of the cutoff at
these points are influenced by the mu-
tual coupling M2 between the two
tuned circuits. The steep cutoff is
instrumental in reducing pickup from
adjacent channels and in reducing
image response.

RB. ¥. Amplifier

The r.f. amplifier, when it can be
advantageously used, brings about the
following improvements:

1. Improves receiver sensitivity, im-
proving signal-to-noise ratio and re-
ducing image interference.

2. Acts as buffer between antenna
and oscillator, preventing radiation of
the local oscillations.

In the prewar receiver, the above
advantages could not be utilized to
the fullest because no tubes were
available which had sufficient gain
with wide band-pass design to warrant
the additional cost, and only slight im-
provement in signal-to-noise ratio.
With the advent of miniature and
lighthouse tubes, the postwar receiver
promises to permit high-gain r.f.
stages. The advantages of such a stage
are understood when it is considered
that, in a- satisfactory location, the
noise most dominant in the receiver is
converter noise, and the larger the
signal present on the converter grid,
the higher the signal-to-hiss or noise
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Fig. 2. Mutual coupling response.

level becomes. This high noise level
can be traced directly to the low im-
pedance of the grid circuit at high
frequencies and wide-band character-
istics of the signal. Here again, the
need for maintaining a high L-to-C
ratio to hold up the grid impedance is
demonstrated. A typical r.f. stage as
found in prewar receivers is shown in
Fig. 1. These stages only had a gain
of approximately 2, and therefore, if
any improvement was to be realized,
the input circuits had to be very care-
fully designed and the converter had
to operate at its peak efficiency.

Mixer and Loeal Oscillator

Undoubtedly, one of the most care-
fully designed stages of the television
receiver is the mixer, for it is here
that the signal-to-noise ratio origi-
nates; the greater the signal on the
grid of the mixer, the higher it will
rise above the noise. Likewise, the
more efficiently the signal is utilized
by the converter, the more it will rise
above the tube noises generated in the

conversion. Demonstrated previous-
ly was the need for delivering as much
signal as possible to the grid and the
need for holding up the grid imped-
ance.

Now another factor, the conversion
transconductance, is to be considered.
Mutual conductance is a measure of
how effectively a tube converts a
change in grid voltage to a change in
plate current, both changes occurring
at the same frequency; conversion
conductance, a measure of how effec-
tively a mixer converts a change in
grid voltage at the signal frequency
1o a change in plate current at the
i.f. frequency. In determining the fig-
ure of merit of a tube at television
frequencies, the input and output ca-
pacities must also be considered, as
they are instrumental in reducing the
L-to-C ratios of the input and output
circuits. Thus, the figure of merit for
a television mixer is:

figure of merit = conversion conductance

e input plus C output
The mixer, therefore, if properly de-
signed, will have the following char-
acteristics:

1. Use a tube with a high conversion
conductance. Typical tubes are 6ACT,
1232, or 6F8.

2. Have a high L-to-C ratio input
circuit; wiring and other distributed
capacities should be kept at an abso-
lute minimum.

3. Use a mixer-oscillator combina-
tion giving peak conversion to noise.
Such a combination is obtained by us-
ing a mixer with a high conversion
conductance and injecting the local
oscillations, of correct amplitude, di-
rectly into the signal control grid.
Consequently, a separate oscillator is
definitely preferable.

Latest stock market returns or news flashes can be televised directly from the
ficker-tape machine to the awaiting public, providing instantaneous ‘reports.
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Fig. 3. Resonant circuits. (A) The output voltage e, is minimum at resonance, increas-

ing as the frequency departs from resonance.
mum at resonance, decreasing as the frequency departs from resonance.

(B) The output voltage e, is maxi-
(C) The out-

put e, is maximum at resonance, decredsing as the frequency departs from resonance.

Fig. 4. Various methods of coupling an antenna to the receiver. (A) Employing untuned

primary and a tuned secondary.

(B) Employing tuned circuits in both primary and

secondary. (C) Employing an additional tuned link circuit over that shown in (A).

4. Two typical mixer-oscillator com-
binations are shown in Figs. 5 and 6.
Some of the features of these circuits,
features which you will find are more
or less typical, are as follows:

1. Use of band-switching. This fea-

ture is not only employed as a con-
venience for the televiewer in chang-
ing stations, but definitely improves
the performance of the receiver. The
optimum design of a tuned circuit de-
pends on a number of variables: in-

Fig. 5. A typical mixer-oscillator circuit, employing a 6F8 dual triode tube.

LF.
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ductance, capacity, frequency, band-
width, resistance, and mutual coup-
ling. Since many of these variables
depend on frequency, a tuned circuit
of optimum performance can not be
designed for one frequency or channel
and still have the same optimum
characteristics a few channels away.
Consequently, continuous tuning is not
used; instead, each band has its own
circuit parameters inserted by a
switching system which changes mixer
and oscillator tuned circuits. In the
circuit of Fig. 5, the secondary of the
input transformer has various capaci-
tors and inductors switched in to in-
sure optimum performance on each
band. The actual mutual coupling
system between primary and second-
ary is not changed by the band-switch-
ing mechanism, but the various ca-

pacitors and inductors in series and

shunt with the secondary are. In the
circuit of Fig. 6, both the primary and
secondary of the input transformer
are switched when changing hands.

2. Fine tuning is accomplished on
each band by a small vernier capacitor
which tunes only the oscillator until
the proper difference frequencies ap-
pear in the output. By frequencies it
is meant both sound and picture, as
explained in previous installments.

3. In transformer secondary, Fig. 6,
use of inductance tuning permits the
tuned circuit to resonate with the fixed
distributed capacity. Tuning is ac-
complished by varying the circuit in-
ductance to eliminate the added ca-
pacity of a wvariable capacitor which
would reduce the L-to-C ratio.

4. Use of high conversion conduc-
tance tubes with low element capaci-
ties. Separate oscillator tube used
with grid injection of mixer to raise
conversion efficiency.

5. Use of a high-pass filter in the
transformer primary, Fig. 5, to reduce
sensitivity of receiver to lower fre-
quencies, particularly the i.f. frequen-
cies. This permits use of high-gain
if. systems without danger of i.f. os-
cillations caused by feedback into the
low-level stages. A series resonant
circuit L1C1, tuned to the i.f. frequen-
cy, presents a virtual short circuit to
ground for any i.f. feedback attempt-
ing to get on the grid of the mixer.

6. Relatively low-value grid resistors
are used to load the tuned circuits and
broaden the frequency response.

The local oscillator of the television
receiver must also have a high mutual
conductance to oscillate efficiently, and
with stability, at the high frequencies.
Tubes such as the 6J5 and TA4, con-
nected in modified Hartley or ultrau-
dion circuits, function well as stable
oscillators. To improve stability and
reduce loading, at a small sacrifice in
output voltage, the oscillator tuned
circuit has a relatively small L-to-C
ratio which means a tuned circuit that
has considerable energy storage and
reluctance to follow shifts in circuit
constants. Oscillator tuning is also
often a matter of changing inductance
with a movable iron-core or a shorted

(Continued on page 96)
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Fig. 1.

Your home recordings should
have run-in and -out grooves, as shown.

"AVE you ever dreamed of the
- things you could do with a
- . - talking doorbell? One that

would speak right up, to the astonish- -

ment of the doorbell pusher, and leave
him standing in amazement. For in-
stance at Christmas time a special
greeting could be recorded with ap-
propiate background music that would
greet your friends when the doorbell
is pushed. Or at Halloween you could
produce a talking ghost for the “Trick
or Treat” guest.

How can all this be done? Well, if
you have an automatic record changer
you are willing to donate to the cause
and a small amplifier, your problems
are practically solved. With the ad-
dition of a relay and a limit switch
you can work out your own design.
The home recording must have a run-
in groove and a run-out groove, as
shown in Fig. 1, to make the recycling
operation take place quickly.

Lacking these facilities you can
build a simple recycling phono-player
by simply making a disc, as shown in
Fig. 2, to ride on top of the record.
Traction to make this disc revolve at
recycling time is secured by placing
a washer of approximately two inches
in diameter over the center pin,
weighted so that when the needle
passes point 4 the disc will begin to
turn with the record. The author
found that approximately eight ounces
worked very well.

To better understand the operation
let us follow a complete cycle of oper-
ation. The needle is normally at rest
at the point E. Here the pickup arm
rests against the limit switch which
keeps the power from reaching the
motor or the amplifier. When the
push button is actuated, the limit
switch is by-passed and the motor
starts. The run-out groove quickly
moves the needle to 4 where it enters
the slot 4-B. The celluloid disc starts
to turn due to the friction between it
and the record. By the time the nee-
dle has reached point B the disc has
gained sufficient momentum so that
the needle will ride up on top of the
celluloid disc. Here it follows around
in the spiral groove and drops into the
slot C. The edge of the celluloid disc
D then strikes the needle which stops

June, 1913
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DOORBELL

By E. R. MEISSNER

The operation of this unique gadget may well be ap=

plied commercially to postwar announcing systems.

it from rotating. All during the play-
ing operation the disc drags. Thus, a
fairly heavy motor is needed so that
the playing speed is not cut down.

The run-in groove quickly runs the
needle into the playing portion of the
record. Finally the arm strikes the
limit switch, which stops the cycle.

So that the amplifier will not have
to be energized except when in use, a
quick heating one, as shown in Fig. 3,
can be constructed. Using a 5Z3 in
the rectifier, it was found that the
needle had completed its rough and
noisy journey over the surface of the
recycling disc and was in position to
play by the time the tubes were
heated. Thus, the noise of recycling
was kept out of the loud speakers.
Two speakers are used. One at the
door and one in the house in place of
a bell.

The limit switch must be one that
the pickup arm will operate without
making the needle jump grooves. The
author used a coin switch from a juke
box. These switches are normally
open but by taking them apart one
can turn the mechanism over to make
a normally closed switch.

Fig. 3. Circuit diagram of the complete unit.

TO DOOA=BELL PUSH=BUTTON

NORMALLY CLOSED SWITCH —ome, }
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Fig. 2. The recycling disc, an important

factor of this unit. should be cut out and
grooved. as shown in the above diagram.

So that all the small children, and
some of the larger ones, too, will not
be continually calling you to the door
it is well to include the switch S,
which places the regular bell back in
the circuit.

The limit switch is held

in open position by the pickup arm at the end of an operation cycle
and remains in this position until again actuated by the push-button.
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. {HE field of electronic applica-
9 l tion is in a furore, as can be

! seen by a casual survey of the
advertising pages of any technical or
semitechnical magazine—for that mat-
ter, any general magazine—popular
or technical.

This condition has undoubtedly
been promoted by the need for war-
time secrecy-—there is nothing that
can be said about so much that our
advertisers frequently say much about
nothing! “Electronics” has become an
advertising catchword and a magic
cure-all which, after the war, is ex-
pected to reduce all work, both mental
and physical, to the mere exertion of
pushing a button!

In view of this situation, which to
workers in other fields must appear
Positively baffling and before attempt-
ing to find a “place” for electronics in
power generation, it seems desirable
that the term “electronics” be defined,
and discussed, to place it on a solid en-
gineering basis. Men in other fields
may then be in a better position to
assay the future effect of electronics
on their own field of interest, without
becoming electronic engineers.

There are two ways in which elec-
tronics differs from power electrical
engineering in its viewpoint of the
electron.

First, in electronics we are con-

Two of these 50,000-watt air-cooled modulating tubes at KDKA are spares. By simply push-
ing a button, the operator can put them into service without interrupting transmission.

These high-voltage rectifier tubes change alternating current These metal-encased Ignitrons convert alternating current in-
into direct current for radio transmission. Automatic relays to direct current needed to make aluminum for our fighting
are used for changing tubes without interrupting broadcasts. planes. Workman is shown seam-welding metal jacket to tube.

RADIO NEWS
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Electronic tubes and equip-
ment for power conversion
will play a leading role in

postwar production.

cerned primarily with the actions of
free or individual electrons relative-
ly unaffected by their surroundings,
while in power electrical engineering
we think of these electrons en masse,
obeying laws which are statistical
averages of the behavior of the sep-
arate electrons. These large groups
of electrons are affected by conditions
in the conductors in which they flow,
such as clectrical resistance.

A second, and possibly more impor-
tant difference in viewpoint, is with
respect to the velocities at which the
clectrons travel. In electronics we
are interested in devices in which
electrons travel unimpeded at spceds
of thousands of miles per second; in
power electrical engineering the elec-
trons rarely move at rates greater
than a few inches per second.

Because of the close relationship of
the individual electron to electronics
we may well ask—what is an elec-
tron? Present-day knowledge on that
point does not go far. We can predict
what an electron will do under cer-
tain circumstances but know nothing
of its shape, size, or internal construc-
tion. Combustion engineers would be
in much the same situation if they
knew only the British Thermal Unit
value of their boilers, but would be at
a loss to understand what went on in
the combustion process.

This Ignitron installation, for changing alternating current into direct current,

provides efficient conversion, is compact, and has high overload capacity.

We do know that an electron is the
smallest particle of matter, and that
all matter contains electrons. We
know that it takes 5x102° electrons
to weigh a pound—an inconceivable
number. Our most important knowl-
edge is that an electron carries an
electric charge, is in fact our small-
est-known indivisible unit of electric-
ity. This charge is so small, however,
that it takes 6x1018 electrons passing
through every second, to heat a 100-
watt, 110-volt lamp to incandescence.

Since an electron is an electric
charge, then a flow or movement of
electrons constitutes an electric cur-
rent, whether it be in an electron
tube, a lamp filament, or a motor.

We have seen that an electric cur-
rent is the same, regardless of the ma-
terial through which it flows, but it
is the difference in the “material” of
the path that furnishes us with a

rather simple definition of electronics.

Electronics may be defined as the
field of devices which function by rea-
son of passage of electrons through
gas or vacuum.

This definition establishes the fun-
damental distinction between power
electrical engineering and electronics
as a difference in the nature of elec-
trical conducting path. It is seen to
exclude conduction of electric cur-
rent through solids or liquids, such as
our power transmission and electro-
lytic processes, but to include all other
cases of conduction of electric current
(or electrons), such as our conven-
tional radio tubes, gas-filled tubes, X-
ray tubes, fluorescent lamps, neon
lamps; and switches and circuit
breakers in the power field.

While the latter are not usually
thought of as electronic devices, yet

(Continued on page 151)

Having no major moving parts o require maintenance, the Ignitron delivers power continuously 24 hours a day. It
is easily installed and can operate automatically and unattended. Ignitron rectifiers are today supplying dependable d.c.
and aluminum production processes.

power for a great and growing number of America’s vital electrochemical plants,

June, 191435
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HARRY A. MORGAN, Vice Pres.

of ACA’s Marine Department,
sends in the following comments re-
garding future possibilities, and points
out that it is quite difficult under pres-
ent conditions to forecast “things to
come.”

He says, “It is anticipated that the
maritime industry will continue with
an upward trend following the end of
the war, and employment possibilities
for merchant marine radio officers will
continue at a peak for at least two or
three years after the cessation of hos-
tilities. The number of jobs which
will be available for merchant marine
radio officers will depend on whether
or not three commercial radio officers
are continued to be employed aboard
merchant ships in peacetime.

“The ACA Marine Department shall
encourage legislation intended to
amend the Communications Act . of
1934, as amended, to make it com-
pulsory that- a 24 hour, round-the-
clock radio watch shall be maintained
aboard all merchant vessels in peace-
time as well as during the war. Rec-
ognition of the need for efficient com-
munications in wartime has been giv-
en by our government by the estab-
lishment of a 24 hour, round-the-clock
radio watch aboard merchant ships.
Earlier in the war the ACA Marine
Department urged that Congress and
the War Shipping Administration
place three com-

OPERATORS

By CARL COLEMAN

and in war can be developed only
through a 24 hour, round-the-clock
watch aboard all merchant ships.
During the course of the war, man-
agement, government and labor
spokesmen have voiced the hope that
a sound, efficient, and prosperous mer-
chant marine shall continue in the
postwar period. Efficient radio com-
munications aboard merchant ships is
a prerequisite to a sound, efficient and
prosperous postwar merchant marine.

“It is my personal opinion that the
U. S. Merchant Marine will afford
broad employment possibilities to

-many of the war veterans in the post-

war period. No doubt, many of the
men now employed aboard our mer-
chant ships will again seek employ-
ment ashore after the war. Under
these circumstances war veterans will
have an opportunity to seek training
in radio communications in schools,
both government and private, which
no doubt will continue for some time.”

A FINE letter has been received

from Ero Erickson, Secretary-
Treasurer of the Associated Police
Communication Officers, Inc. Ero re-
ports that H. Y. Gantt was at WQPC
in Chicago until Christmas time and
reportedly has been working the river
boats and appears scheduled to re-
turn as Chief on the “South American”
when the season opens.

mercial radio offi-
cers aboard all
merchant ships.
Since the very in-
ception of the ACA
in 1931, the wunion
has sought a fair
appraisal of the
needs of efficient
communica -
tions aboard all
merchant ships in
the interest of the
promotion of safety
of life and property
at sea.

“It was only dur-
ing this war that
recognition of the
need was given by
our government.
The ACA is con-
vinced that efficient
communica-
tions aboard mer-
chant ships in peace

“I hope you realize that not many employers
would let you listen to the radio while you work!”

M amvt
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In contrast to previous reports by
K. Green from the Gulf, Mr. Erickson
would like more information from his
seagoing friends and also to hear from
the police radio oprs. He also sent
along a copy of the report compiled on
police radio which reveals among oth-
er things that over fifty departments
intend to add c.w. equipment as soon
as conditions permit and that there
are already over 100 police radiotele-
graph stations in operation. The re-
port covers all points of the present
systems in use and calls attention to
the necessity of proper frequency as-
signment for this work giving a com-
plete picture of the zone and inter-
zone classes, bands required, "etc.

“Wartime conditions stopped the
expansion of the police radiotelegraph
services, because of equipment short-
ages and radiotelegraph operator
shortages. The equipment shortage
needs no explanation. .The radio op-
erator shortage is serious. They have
been absorbed by the Armed Forces,
government jobs, and by more attrac-
tive jobs in war work, such as the
merchant marine. Not only have ad-
ditional operators been impossible to
find, but the above named services
have taken away many of the present
operators. Tampa, Florida, for ex-
ample, lost every c.w. operator but
the Chief Opr.”

The survey also points out, “Many
departments have had to curtail c.w.
operation on some shifts; some pro-
posed stations have been held up by
lack of operators. Immediately after
the war there will be a great expan-
sion of -this already vital police radio-
telegraph service. After the war there
will be sufficient radiotelegraph oper-
ators available so that this will be no
problem. Not only will the present
ones return to civilian employment,
but there will be hundreds of men
trained as c.w. operators in the Armed

- Services, such as the Navy, who will

obtain c.w.
available.
“The expansion of the radiotele-
graph service will begin immediately
after the war. Because of traffic de-
mands, operators being available, and
because simpler, less expensive multi-
channel transmitters will be available,
we expect the number of stations to
increase to about 1000 in five years,
an expansion factor of almost 10. Po-
lice officials are following a trend
toward a policy that it is sound busi-
ness to employ good, high-class radio
operators, for they can obtain them
at about the same salary as a regular
officer. This not only frees an officer
for regular police work but gives them
better radio service. A station with
good operators always has a better
regular service. ‘Good operators not
only use better procedure, but can be
used for necessary maintenance, tech-
nical construction, and other work
when necessary. So police departments
had just ‘as well employ c.w. oprs.”
Also received was a copy of the
A.P.C.O. “Police Radio-’Phoné” oper-
(Continued on page-155)
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THEORY AND APPLICATION OF JILK

By MILTON S. KIVER

Part 11. The concluding article of this series, deseribing the opera-

tion of electromagnetic-wave travel through wave guides or space.

1L the magnetic fields discussed

f so far were brought about by

moving electric charges. Let

us investigate the magnetic fields

that are brought about by magnetic
charges or magnetic substances.

To correspond to the field of electro-
statics there is magnetostatics, which
deals with magnetic charges and mag-
netic fields at rest. As far as-is known
today, there are no separate north
and south poles corresponding to neg-
ative and positive charges. Wherever
a magnetic north pole is found there
is likewise found a south pole attached
to it in some form or manner. Thus,
if a magnet is taken and split in two
it is found to have, at one end, north
magnetism and at the other end south
magnetism. However, it is possible
to take a very long narrow magnet
with the north and south poles rela-
tively far from each other and in this
way approximately separate north
and south poles. (See Fig. 1.)

Analogous to the electric charge,
it is also found that the north and
south poles of magnets give rise to
fields of force, called magnetic fields.
By means of these fields, north poles
will repel north poles. and attract
south poles. (See Fig. 2.) It is also
found that these lines of force, also
called magnetic lines of flux, start out
from the north pole and go in through
the south pole and then back to the
north pole and so on around.

A difference is noted here between
lines of electric force and those con-
nected with magnets. If there was
one electric charge in space then the
lines of force would all radiate away
from the charge and would continue
indefinitely. In the magnetic case,
the lines of flux must form complete
rings since connected with every north
pole there is attached to it, in some
manner, a south pole. Any lines
emanating from the north pole go
back to the south pole and through
the material to the north from which
they started. Thus, they have no end
and in this sense are said to be con-
tinuous. This is shown in Fig. 3.

Analogous to the electrostatic case,
the fields and forces set up by these
poles or magnets affect only other
magnetic substances and nothing else.
If a magnet were taken and placed
in a field that contained stationary
electrons it would be found that each
had no effect on the other. As long
as these two fields are at rest, rela-
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LINES OF FORCE

Fig 1. (A) The direction of magnetic
lines of force through a magnet. (B)
Showing how a long, thin magnet
is generally used to approximate
separate north and south poles.

tive to each other, there is no inter-
action. Itis only when they move that
these forces are found to clash.

Aetion of Magnetic Fields

Tt has just been pointed out that
an electric current gives rise to a
magnetic field and so it occurred to
Faraday in 1831 that a magnet might,
under some conditions, give rise to
an electric current. While the magnet
was at rest there were no effects no-
ticed, but when this magnet moved
relative to some piece of wire, a cur-
rent was noted on a galvanometer,
which is a current-measuring device.
Moving the magnet in one direction
produced a current which reversed
when the magnetic field was reversed.
Currents produced this way are called
induced currents and the e.m.f’s that
caused these currents to flow are
called induced e.m.f.s. The formula
by which Faraday stated these effects
is known as Faraday’s law and in
words states that the electromotive
force induced by changing the flux
density through a fixed ecircuit is
equal to the time rate of change of
this flux.

Faraday’s results can be obtained
by using the simple setup of Fig. 4.
When the magnet is moved relative
to the coil, there will be an e.m.f. in-
duced in the coil of wire by the chang-
ing magnetic field or flux. If the
wire is a good conductor, a certain
amount of current will flow. Making
the wire from a poor conductor will
still give rise to the same e.m.f. but
now a smaller current will flow since
there is more resistance in the cir-
cuit and we know from Ohm’s law
that if the e.m.f. is constant, the cur-
rent is then inversely proportional to
the resistance.

Wwww americanradiohistorv com

Continuing in this direction, it can
be seen that if finally a perfect non-
conductor is used where the conduct-
ing wire was held formerly, there
would still be found an e.m.f. induced
even if no current flow resulted from
it. The e.m.f. set up is the electric
field and so it can be seen that a vary-
ing magnetic field will give rise to an
electric field in a direction normal to
itself. The electric field is constant
if the rate of change of the magnetic
field is constant and will vary in in-
tensity if the rate of change of the
magnetic field varies. The frequency
of both fields is the same.

It is important to remember when
mentioning the time rate of change
of a magnetic field that several means
may be used to bring about this
change. First, of course, the magnet
producing this flux can be caused to
move and this was the illustration
mentioned above. Next, the same re-
sults can be obtained by keeping the
flux constant and fixed and moving
the coil of wire across this field. In
this case, the induced em.f. will be
proportional to the number of flux
lines cut per unit time, say a second
(this is related directly to the speed
the coil is traveling), and the angle
at which the flux lines are cut. If the
coil is moved parallel to the lines,
then no e.m.f. will be induced. If the
coil moves at some angle to the field
then the induced e.m.f. will be pro-
portional to the angle, the best results
being obtained when this angle is 90°.

The above ideas should serve to

Fig. 2. Showing the repulsion and
attraction between magnetic poles.
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Fig. 3. Magnetic lines of force are
continuous and form closed paths.

clarify the meaning of the phrase,
time rate of change of the magnetic
field.

Maxwell’s Equations

The above discussion has given all
the formulas necessary to state the
complete set of equations that form
the basis of all electromagnetic theory
and which are so often referred to as
Maxwell’s equations. Although it has
not been stated before, Maxwell took
the laws stated above and generalized
them so that they would be applicable
to any set of coordinates. Most peo-
ple are familiar with the simple rec-
tangular coordinate system such as is
obtained by having x and y axes at
right angles to each other. For three
dimensions a z axis is added which is
at right angles to the above x and y
axes. .

However, when dealing with cylin-
drical pipes, it is easier to work with
cylindrical coordinates whereby points
in the system are expressed in terms
of the radius of the cylinder and the
angle that we must turn from the
starting point. There may be other
systems that could be used but there
is no necessity for discussing these at
this point. Fig. 5 illustrates the rec-
tangular system and cylindrical sys-
tem. Maxwell took Gauss’ law, Far-
aday’s law and Ampere’s law and
generalized them to fit these various
three-dimensional systems.

Stated in words, instead of mathe-
matical equations, the fundamental
laws are:

1. For free space where there are

Fig. 4. A simple arrangement which in.-
dicates the relationship between changing
magnetic fields and ‘induced e.m.f.'s.

MOTION

assumed to be no free charges, the
number of electric lines of flux en-
tering any region is equal to the num-
ber of lines leaving.

2. Lines of a magnetic field form
closed rings.

3. An electric field that is varying
will give rise to a magnetic field.

4. A magnetic field that is chang-
ing in value will develop an electric
field that is normal to both the direc-
tion of motion of the magnetic field
and the field itself.

The great significance of these
equations lies in the fact that from
them the properties of electromag-
netic wave travel through space can
be accurately predicted. With one
clean sweep, they eliminate the need
for electric currents to be actually in
the immediate vicinity in order to ex-
plain the presence of magnetic fields
that may be encountered. Electric
fields that are changing in magnitude
(with time) will readily accomplish
the same result.

In ultra-high-frequency work, ex-
tensive use is made of wave guides in
transmitting energy from one place
to another. So long as the boundary
conditions of these wave guides are
taken into account when setting up
Maxwell’s equations, the correct re-
sults can be derived in advance. This
not only serves to bring out the under-
lying equality of all radio waves, no
matter how they are generated or
transmitted, but it also provides us
with a convenient means of determin-
ing in advance, whether one shape of
wave guide will prove more suitable
than another. This is very important
in many of the present applications of
high-frequency waves and will prove
of inestimable value in the postwar
era, when greater application of u.h.f.
devices will be widely used.

It should be kept in mind that the
set of equations put forth by Maxwell
are, in a sense, generalizations of or-
dinary, everyday electric theory. Prob-
lems involving transmission lines can
just as readily be solved using electric
and magnetic fields as with the cor-
responding electric currents. The
only reason this is seldom done is due
to the greater complexity involved
when fields are used than for electric
currents. It might be added, too, that
the general unfamiliarity with Max-
well’'s equations, even today, has
tended to becloud them with an un-
necessary air of mystery.

Electric Wave Travel
Through Space

Some idea as to the way the waves
travel may now be had from Max-
well’s equations 3 and 4. If the chang-
ing electric field gives rise to a mag-
netic field and the magnetic field so
produced gives rise to an electric field,
all occurring in the same region, then
it may be wondered just how the wave
will be propagated through space.
But, if, instead of the varying electric
field producing the magnetic field just
in the same region, suppose it also
produced a magnetic field a little re-
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moved from it and the magnetic field
so generated gave rise to another elec-
tric field, also a little farther on, then
it is possible to see something of the
way the propagation takes place. Each
varying field gives rise to the other
varying field a little farther on and
so each sustains the other and the
wave moves along with the velocity
of light in free space. If conditions
are such as to prevent the formation
of one field, then the other will like-
wise bé prevented from existing since
the energy from one moves to the
other. On the average, each field sus-
tains half the total energy.

Another idea before Maxwell was
the idea of speed. It is known that

the moving charges give rise to a

Fig. 5. Two commonly used systems of co-
ordinates: (A) rectangular: (B) cylindrical.

magnetic field through their electric
field, and that this magnetic field can
be felt at some distance from the
wire. The question that he wished to
answer was whether this magnetic
field was produced at some distance
from the source as soon as the charges
started to move, or whether there
was some time lapse. Actual meas-
urements gave no results since the ap-
paratus involved could not cope with
the extremely small time interval be-
tween the start of the charge and the
appearance of the magnetic field.
Maxwell showed on paper that by the
use of his electromagnetic equations,
the speed of these waves should be
equal to the speed of light in free
space and this is in the vicinity of 186,-
000 miles per second. Maxwell never
proved this by actual measurement,
but Hertz did 25 years later and his
experiments led to the acceptance of
Maxwell’s theory. By means of fur-
ther experiments it was immediately
shown that all optical laws were
obeyed by these electromagnetic waves
and this, of course, led to the final con-
clusion that light was also an electro-
magnetic wave.

It might also be stated here that
the ratio of the electromagnetic unit
of current to the electrostatic unit of
current is also equal to the velocity
of light, and this was another fact that
got Maxwell started on the trail of
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® A new RCA electronic system, using
high frequency current for the bulk re-
duction of purified Penicillin, accom-
plishes in 30 minutes what formerly
took 24 hours.

In the RCA Electronic Power Gener-
ator are six Ohmite resistors and two
Ohmite rheostats. Circled in the photo
above are a 200 watt regulator plate
resistor, two 200 watt cathode bias
resistors for the two power tubes, and
a 50 watt rheostat used as a cathode
balancer. Not visible in the photo are
two 10 watt Brown Devil resistors used
for voltage dropping in the pilot light
circuits, one 10 watt Brown Devil in a
time delay relay circuit, and a 50 watt
rheostat used asthe output power control.

The use of Ohmite products in such
vital electronic equipment is further
proof of their complete reliability.
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his set of equations. The medium
that Maxwell envisioned the waves to
travel in—free space—was called the
ether. His idea of the makeup of this
nebulous substance, however, is not
quite what we think of it today, but
since the laws still hold, it is best to
forget, or at least avoid, saying any-
thing about the space or medium or

Send For @ONCORD'S New

: just stick to the waves themselves.
This is a question that still has not
' been answered to everyone’s satisfac-
This, then, is the electromagnetic

=

theory as set forth by Maxwell, and
B which is receiving so much attention
at the ultra-high frequencies. The
laws were based on simple electrical
phenomena and do not represent the
work of one man alone. It is doubtful
that any one person could evolve all
this theory. It required the work of
many men, a fact that is true of all
fields of endeavor. It is hoped that
by a better understanding of what un-
| derlies all this theory it will be pos-
| sible to more easily visualize what

goes on in our high-frequency appa-
ratus.

% Save time. Order everything
you need from ONE source.

% Many parts available with-
out priorities, for immediate
shipment from CHICAGO or
ATLANTA.

% BUYING-GUIDE includes
latest revised listings of
standard lines.

Author’s Note—In Conclusion

This series, which is now being con-
cluded, has attempted to present the
basic ideas of the operation of ultra-
high-frequency radio apparatus in
nonmathematical language. The sim-
5 ple radio circuits used in ordinary,
{ . 0 everyday equipment are still present
co{iﬁuofopmﬁffm + 105 Pustureet 51 AILTS 3 in ultra-high-frequency apparatus, but
" e in a modified form that make these

HUNDREDS OF PARTS LIKE THESE I acauimaans comp;)nentths suitable for the shorter
d wavelen S.
Mariy Available Without Priority g

Mail Coupon Now Of necessity, due to present war

conditions, many advancements and
Concord’s great, new 68-page Buying- refinements which have already been
Guide includes latest 1945 Revised | made in the various tubes described
listings of standard lines of Condens- | jn these articles cannot be told now.
ers, Transformers, Resistors, Tubes, Later, when conditions become normal

ziﬁtEﬁzéﬁT?égﬁfp:;fiaﬁ’fnii%lscg} again, restrictions will probably be

other essential items. Page after page | lifted and the complete story will be
of top-quality radio and electronic available. For the present, best ad-
parts, and a special 16-page Bargain | vantage may be taken of those articles
Section offering hundreds of hard-to- and books that do appear, so that when
get parts at important savings. Mail | this later information is released, it

% Also contains 16-page Spe-
cial Bargain Section of many
scarce parts—all standard
quality, all exceptional
values.

Power Transformer | . F. Transformer FpaTRaty IieT youf BREE Ry will fall into a familiar pattern. This
Pri. 110,200,220, 240 | 10 Megacycle I. F. Trans- Quick Shipment is especxal(liy urged for hthosft De;§01t115
Zglg) 1504-?&:;:\}!!@2% :Ic:l'l'r?eédlll’.‘ S};:::vﬁ/:!wm: from CHICAGO or ATLA"TA who intend to enter the ultra-high-

frequency field after the war. A list
A of the available books is given at the

:ﬁip;ifgy?a‘;‘;h‘ﬁ’.ffef’%‘?;f?;ié’;gr?ﬁ end of this article with an added note

AT?_ANTA. Concord invites you to | as to the complexity of each one.

3:16 }’5;0(?5_"?5_ 3395 }1}3' B 5;;617 3295 Concord carries vast stocks. Concord

_ ; =% | consultour technical experts on special There have been two proposals ad-

— = requirements. Concord can expedite vanced recently that pertain directly

Tel h Switch Phone Jacks ?:DY"eSfiemlal" orderahndlsjpgeddascuon. to the ultra-high frequencies. One is

elephoneswy oncord now secrves the United States roposal to allot ether space around
Lever type switch D. P, | Switchboard type 2 cir- Government, Institutions, Industry— a prop . p

D.T. No knob supplied. | cuit normally closed. and can serve YOU, whether you want 10,000 me. to servicemen and women

Dull black finish with | Takes standard tip and one part or a hundred. Telephone, to be used by them without the neces-

hrome plated sleeve plug.
o kaose.. DPC | Shever . . 49c

wire, or write.-your needs. sity of applying for licenses, as is the
TeCecsnnananaessanssaeeann | cyustom at the lower amateur bands.

i : 88‘11‘.98%,%‘}61‘3‘0 o‘“°¢ : The present amateur bands were quite

:u N c n n n 1 2oL W Jackson Blvd. 1. ¢ ?.? 3| congested before the war and they

| _ : Please RUSH FREE copy 24 ° 8 | promise to become even more so after

YL RL T T TT ¢ i oncorpspen @ e §| the war, what with the thousands of

i H 1 | newcomers to the field of radio and

L) ‘ @M&W : Name. . coeiveieeeeeoasancans eeeenieaeeaas : radar. Sufficient ether space could be

ATLAKTA 3/ GA : AdATess.cuene et iin it : easily found at 10,000 mc.

‘9oc1NvI4‘.:?i(:s:$ 'BLI':d‘ 265 Peachtree Sireet B Gy cmnsor s oo vemanasiiing State... ... o1 The second proposal relates to the

: — e i R (Continued on page 118)
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In the South Pacific the life of an
ordinary field telephone might be meas-
ured in hours...were it not for fungus-proof-
ing. Minute organisms, which thrive in the
hot, humid islands of the Pacific, strip unpro-
tected wires of their insulation...quickly cor-
rode exposed metals and reduce untreat-
ed plastics to a moldy heap of uselessness.

To prevent this costly and dangerous
destruction of precision instruments, the
EES-B field telephones we turn out for the
U. S. Signal Corps are specially fungus-
proofed during their manufacture. There

INSPECTION IN THE DARK
Fungus-resistant liquid is applied
to Army freld telephonesin the form
of an atomized spray. Tell-tale
ingredient of the fungus-proofing
is a fluorescent dye which glows
under “*black light” . .. Thus, by
means of a final inspection in total
darkness, the slightest defect in
the continuity of the protective
spray coating is instantly detected.

HOW FUNGUS-PROOFING KEEPS FIELD
TELEPHONES FIT FOR COMBAT

can be no margin for error in this vital
process—because men’s lives depend on
sure-fire communications.

You may not need fungus protection in
the telephone instruments, electrical equip-
ment, or electronic devices you will one day
install in your plant. But you wi// be looking
for sound, progressive engineering... adapt-
ability to your particular needs. .. uni-
form high quality. Ask the returning soldier
who has used Connecticut Telephone &
Electric Division equipmentin the field what
he thinks of it. We'll rest our case with him.

CONNECTICUT TELEPHONE & ELECTRIC DIVISION

GREAT AMERICAN INDUSTRIES, INC.» MERIDEN, CONNECTICUT

TELEPHONIC SYSTEMS o SIGNALLING EQUIPMENT e ELECTRICAL EQUIPMENT e HOSPITAL
AND SCHOOL COMMUNICATIONS AND SIGNALLING SYSTEMS e IGNITION SYSTEMS

June, 19135 (i}
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MURDOCK
'RADIO PHONES

" On battlefront and homefront, clear and dependable radio
phone communication is a real morale builder.

And helping to get the message through—on time, every time—
is the chosen responsibility of MURDOCK crafismen and engi-
neers. Busy with war production today, we are also proud of the
MURDOCK Radic Phones made in peacetime, now serving so
well, so reliably.

Finest possible radio reception has been the standard to which
millions of MURDOCK Radio Phones have been precision-built,
since 1904. That's why more and more people will insist upon
MURDOCK as their listening choice in the post-war world of
tomorrow.

SUB-CONTRACTS WANTED! LET MURDOCK HELP YOU!

Write We have the manufacturing experience and facilities
for to help you solve your problem of turning out more
Catalog radio phones and related parts. Write us NOW!

WM. J. MURDOCK CO.

170 Carter St., Chelsea 50, Mass.

www americanradiohistorv com

TECHNICAL BOOK
& BULLETIN REVIEW

*“THE RADIO AMATEUR®S HAND-
BOO®XK.” by The ARRL Staff. Pub-
lished by The American Radio Relay
League, Inc., West Hartford, Conn.
Twenty-Second Edition. 728 pages.
Price $1.00.

'~ The Radio Amateur’s Handbook is
so familiar to those in the radio indus-
try, that a review of this new edition
is almost superfluous. However, there
are several new features and additions
which should be mentioned.

This is the largest and most com-
plete Handbook that the ARRIL has
ever published and in addition to the
728 pages of text material, a catalogue
section and topical index is included.
The book also includes 1278 illustra-
tions, 133 charts and tables, and 240
basic formulas for ready reference.

The latest phases of radio develop-
ment have been included to pave the
way for postwar amateur develop-
ment.

This new edition is divided into
three main parts including, principles
and design; equipment construction;
and general information sections. The
first section treats fundamentals, prin-
ciples, theory and design considera-
tions, written in a nonmathematical
style. The ten chapters on equipment
construction contain practical infor-
mation on the design and construction
of all types of amateur receivers,
transmitters, antennas, and associated
equipment. The general information
section includes formulas and miscel-
laneous data tables.

The topical index and glossary of
terms completes the hook.

C“INTRODUCTION TO MICRO -
WAVES.” by Simon Ramo. Pub-
lished by McGraw-Hill Book Company,
New York. 133 pages. Price $1.75.

In this book, Mr. Ramo has pre-
sented the fundamentals of microwave
theory without resorting to the use of
mathematics.

In the introductory material pre-
sented, the author has pointed out the
similarities which exist between mi-
crowaves and the lower {frequency
electricity. From this point the book
proceeds to the inherent differences of
the two types of transmission.

Transit-time electronics, velocity
modulation, radiation, transmission
lines, resonant cavities and wave
guides are covered in this text in a
clear and understandable fashion. The
use of large numbers of diagrams fa-
cilitates the reader’s understanding of
microwave techniques.

While it is not claimed that a thor-
ough understanding of this book will
endow the reader with an all-inclusive
knowledge of microwaves, it is possi-
ble for the engineer and the layman
alike to obtain a working knowledge
of that portion of the electromagnetic
spectrum known as microwaves.

RADIO NEWS
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BACK AGAIN...

and popular as ever!

MALLORY VIBRATORS

ALLORY vibrators have always had an

enviable record for dependable, trouble-

free performance. That’s why, before the war,

most leading manufacturers of automobile
radios selected them as standard equipment.

Small wonder that, when the Japs attacked,
these famous vibrators were pressed into mili-
tary service. Since then the roster of Mallory
customers has included the U.S. Army and
Signal Corps, the U. S. Navy and Coast Guard,
the Marine Corps—not to mention the fighting
forces of the United Nations.

Naturally military demands could not be met

P. R. MALLORY & CO.,

MATLORY |

APPROVED
PRECISION PRODUCTS

Inc., INDIANAPOLIS 6,

without restricting civilian production. In spite
of what this has meant to service engineers, we
are glad to say that shortages have been under-
stood and accepted.

But now Mallory vibrators are back again—
and standards of quality are high as ever.
Mallory, moreover, has further standardized
its line so that selection and replacement are
considerably easier. Ask your Mallory distrib-
utor about this line. Learn how 65 Mallory
vibrators now replace 101 different types .
how 90% of your replacement needs can be
met with only 12 vibrators !

INDIANA

June, 19143
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POSTWAR PLANS
For the Radio Dealer

By EUGENE A. CONKLIN

A snrvey of what radio dealers and service-

men foresee and are planning fer postwar.

ADIO dealers and servicemen

are even now planning for the
-~ - '’ postwar period. While it is
perfectly true that the war is far from
won, nevertheless the wvarious devel-
opments and projects mentioned below’
will make interesting food for thought
for radiomen everywhere.

Let’'s take, for example, the ques-
tion of television. It's agreed by mem-
bers of the radio fraternity that it will
be a number of months before televi-
sion hits the smaller communities. But
a number of dealers believe that this
progress can be accelerated by cer-
tain planned promotions.

A Syracuse, New York, dealer plans,
as soon as the war ends, to hold each

Saturday afternoon a television dis-
cussion period. Anyone may attend
and latest developments in this art
will be discussed by the radio dealer.
Communityites who attend these ses-
sions will be given a chance to under-
stand the fundamentals of television
and to realize the various technical
handicaps which have to be overcome
before television can be brought to
their home as a daily occurrence.

A Rochester dealer believes that if

a number of community retailers got
together and agreed to sponsor suffi-

cient telecasts, a local television out-
let might become an almost overnight
reality. He plans, shortly after the
war, to go into a huddle with fellow

AN

"Tell the General I'm preparing to make
advances to determine. resistancel”

ol
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retailers and take all steps necessary
to set in motion a daily telecast sched-
ule, even if only for one or two hours
daily at the beginning.

A TUtica, New York, radio déaler
believes that the returning war vet-
eran will be interested in using some
of his mustering-out pay for a new
home television receiver. This dealer
intends to hold a get-together party
for returning warriors and their fam-
ilies, at which time actual television
reception will be demonstrated. This

- dealer will recommend to veterans

that they make a substantial down-
payment on a television receiver which
will be delivered to them as soon as it
comes off the assembly line. During
the waiting period the veteran will be
advised to retain his present set, which
will be accepted as a trade-in when
television models actually become part
of the dealer’s stock in trade.

Which brings us to the second post-
war problem—that of “What to do

. with radios of prewar vintage?” Ac-

cording to dealers’ surveys, eight out
of every ten individuals expect to park
their present sets with the dealer at
a substantial trade-in valuation to-
wards a new postwar receiver. Just
what dealers are expected to do with
radios which no longer have sales ap-
peal is a sixty-four dollar question
and one which has been causing radio-
men many a sleepless night. )
~ A Buffalo, New York, dealer believes
that the ideal solution is for the radio-
man to accept such sets at a low fig-
ure—pointing out frankly to custom-
ers that the set utility value is in-
considerable, to say the least.
dealer intends to accept such radios
and present them to local orphanages,
hospitals, etc.

Another solution is advanced by an-
other Buffalo radio man who intends
to ask his clients to retain their pre-
war radios as secondary house sets.
He intends to run a series of ads urg-
ing community residents to keep their
sets, pointing out that the dealer has
no specific outlet for them.

Particularly of interest in the post-
war period is the merchandising of
records. Perhaps more than any other
commodity, records have served as a
wartime merchandise stopgap. In a
survey of several hundred dealers the
majority advised that their postwar
record departments would be greatly
expanded.

One dealer intends to design a com-
plete record library with every re-
cording arranged by title, recording
artist, and brand. The librarian will
be on duty to help advise young and
old alike as to recordings for specific
purposes. A number of individual lis-
tening rooms will open off the library
so that any individual may have abso-
lute privacy in selecting his or her
recordings.

Another dealer expects that after
the war there will be considerable in-
terest in voice-recording on the part
of the public. With compulsory mili-
tary training for high school - gradu-
ates a probability, thousands of young

RADIO NEWS
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You men already in Radio know
how great the demand is for trained,
experienced service men, operators
and technicians. You know how fast
the field is growing and how important it is to keep
up with developments—T.M. Receivers, Electronics
and Television. You know, too, a fellow cannot
learn too much about any industry for REAL SUC-

Here's Just a Few of the In-
teresting Facts You Learn
with the FREE MANUAL
. Routine for diagnosing Radio

CESS. Whether you have experience or are merely Troubles, .
INTERESTED in radio as an amateur, you must - g’g&lé;rsll"ary Inspection of Re-
recognize the WONDERIUL OPPORTUNITY right How to Check Power Supply.

within your grasp to cash in on your natural abili-
ties. Muke them pay dividends. Get into the EX-
PERT RADIO SERVICE FIELD. Be an F.M. and
TELEVISION specialist — OWN A BUSINESS OF

How to ldentify Various
Stages of Receiver.

How to Trace the Cireuit and
Prepare Skeleton Diagram.
How to Test and Measure

YOUR OWN, if you prefer. Fill out and mail the " Voltages.
coupon below for all the details of our plan. How to Test Spcaker in Audio
Stages.

How to Test Detector, L.F.,
R.F., and Mixer Stages.

Complete Refercnce Table for
Locating Receiver Troubles.

Get the Latest Inside Information
—Short Cuts—Trade Secrets by

SHOP METHOD HOME TRAINING

FROM A REAL ESTABLISHED RESIDENT SCHOOL h

Now the famous National Schools brings its exclusive Shop-Method of training
right into your own home. You can learn the most up-to-date, approved projects,
systems and circuits step by step in your spare time. This is the sound practical
training you want and need—the development of experienced instructors working
with thousands of students right in shops, NEW ¥.M. broadcast studios and ex-
perimental laboratories of NATIONAL SCHOOLS—ene of
the most advanced trade educational centers in the world.

© NS U AN

NATIONAL SCHOOLS

National Trained Men Now
Making the Best Money in History

The real value of National training shows up on the
quick progress our men make on the job.
Incomes that seemed fantastic only a short time
apo are now Dbeing reported by National graduates.
And this is only a sample of what the future
holds for the MAN WITO KNOWS RADIO,
ELECTRONICS, F.M., TELEVISION and
allied subjects. National is' proud of the
progress its graduates are making all
over the world. Read the facts—
the actual proof in the Dbooks we
send you FREE.

Learn by Doing

Work with Real
Experimental Equipment
Furnished without Extra Cost

as Part of Your National Training Be Sure of Your

Success and Security
After the War

Don’'t let yvour post-war ambitions lag. Don’t let YOUR future de-
pend on others. Build a carcer for yourself, Never in all history has
the returning serviceman, or war worker heen confronted with such a
wreat future if he reaches out and grasps it NOW. Here s a new
world opeuing before you. Get ready now while you are still in uni-
tform—while you are on your war ]ob Then you can_soon step into an
cssential, well paid position or, with little capitai, GIT INTO BUSI-
NI FOR YOURSELLF. It isn't a hit too soon to start now. ltadio
men ave vitally needed. TFill out and mail 1he coupon immediately and
examineg the NATIONAL SHOP METIIOD IIOME TRAINING
COULSE carefully, without ohligation.

ﬁ?%@ @% %%%@@&@

LOS ANGELES 37 CALIFORNIA EST 1905

Experience is the best teacher. You learn by experi-
ence with the exclusive National Shop-Method of Home
Training. In the course of your study you actually
build various types of receivers — a po“'erful super-
heterodyne, a signal generator, an audio oscillator and
uthu\—You make tests and condunt experiments that show
you the why and how of things. You understand what
makes the various elements of electronics operate because
you actually see them work for you. Not only do you gain
marvelous experience hy this method of learning but you
reccive valuahle equipment you will use on the job in “the
nractice of your profession as an electroniecs expert. Mail
the coupon and learn what this means to you.

proveto
yourself what
YOU can do

s U

Examine the cxclusive National
Shop Method of Home Training,
See for yourself how sound and
practical it is. Be convinced that
vou can learn Radio, Electranics,
Television—quickly and easily in
your spare time. You can’t tell
until you try. This trial is AB-
SOLUTELY FREE. Fill out the
coupon immediately while you are
thinking about it and drop it in
the mail at once.

Mail the coupon here for the
books that tell you the complete
story of the marvelous new sys-
tem of training in Radio, Elec-
tronies and Television. Jearn the
facts of this exclusive shop-
method of home training. See

June, 1945

for yourself! DECIDE
FOR YOURSELRF!

This is tho MODERN SYSTEM
Ol TRAINING; it matches the
rapid plO“ constantly being
made in Radio, Television and
Electronies. It is TIME TEST-

National Schools, Dept. 6-RN, (Mail in envelope or paste
4000 South Figuerca Street, Los Angeles 37, California. on penny post card)

Mail me FREE the hooks mentioned in your ad including a sample lesson of your course,
without obligation. I understand no salesman will cadl on me.

XD, too, National Schools has AGE... ...
been training men for more than o
a third of a century. It is the
veliy sz;hme training that has
helped thousands to more pay IESS Levieeias — borr: ad s IR B coo®edooo . ST IS P S,
and greater opportunity. ADDRESS ...... : "
You owe it to vourself — your
future—to read the hook “Your - .
Juture in Radio, Electronics and CITY. e @ e s it g o SRy + W o e « ALY STATE. scralon fieis ha 't 05 twmiereness - 88 5 258 5 ']

§
]
]
§ SAME. ... - WA TR S WEO Tz e
1
§
]
1

Include your zone number
'--_--—————---——-u—-———------ﬂ

&5

Television”’—JFREE to you when
you send in the coupon.
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recruits will be marching off yearly.
Their families will wish to make re-
cordings to send to them.

Final entry in the postwar recording
situation is that of a Lackawanna, New
York, dealer who intends to gather
wartime albums consisting of hit pa-
rade tunes popular during the war.
These albums will find a ready sale
it is expected, with war veterans who
have ample cash to pay for same.

There is no doubt but that after the
war the average American family will

travel, and travel considerably. For
‘ that reason, at least a score of dealers

plan to build drive-ins along well-trav-
eled roads where motorists may stop
I and have their auto radio checked and
serviced. These drive-ins will be
| staffed by U. S. veterans who have had

Signal Corps training. At these drive-

ins, auto radios will receive preferen-
l tial treatment but home radios will

be accepted for service as well. That

will enable ruralists to have their sets
| serviced without going all the way
| into town. The drive-ins will not be
elaborate affairs—being a one-man
operating scheme. Signs of the neon
variety will attract passing motorists.

These are only a few of the postwar
plans currently being hatched by radio
dealers. The radio serviceman has his
own postwar plans as well.

For one thing, a number of service
| gentry are planning to use women
‘ after the war as radio technicians. It

is pointed out that, as a result of the

war, women have been used in the
‘ service shop with shining success. For

that reason, after the war these radio-
men expect to use the female of the
species as receptionists, handling the
customers and maintaining the serv-
| iceman’s privacy. With this arrange-

ment the feminine half of the service-
shop team would attend to all corre-
spondence, handle incoming and out-
going radios, and, in addition, prepare
newspaper and radio advertisements.
Because the woman of the house is
usually the determining factor in se-
lecting a radio serviceman, it follows
that advertising copy prepared by a
woman will be effective in the final
analysis.

Another trend will be the discontin-
uance of home servicing. Pickups and
delivery will be maintained, but serv-
icing strictly in the shop will be the
after-the-war procedure. The reason
for this about face is that most serv-
icemen were never sold on home serv-
icing. And customers have become
used to shop repair during the present
conflict.

The final trend to be recorded con-
cerns the licensing of radiomen. Many
radiomen believe that State bodies,
on the order of regents, should be set
up to conduct written examinations
—the passing of which would qualify
l the applicant to practice as a radio

serviceman. In this way returning war
veterans and present service folk
would be treated alike on the basis
of their knowledge and without preju-
dice.

STANDARD TRANSFORMER CORPORATION
1500 M. HALSTED ST, CHICAGD 22, ILLINOIS

. —30-
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SPRAGIIE TRADING POS'I'

FOR EXCHANGE—Audio amplifier using WANTED—EC-1. Na 130 or
6105, 687, 6F6. and ‘ﬁ 3G. with 6 ohm early model 5t Sky Jwddy. Sat.
output transformer. Complete with tubes. Henry Mohr. 4505. A A F. Bl C. Kellv
less speaker. Michael Matchen, 960 I'ros- Field. Texus.

pect Ave.. Bronx. New York, Y.

CONDENSER-
RESISTOR
TESTER

de luxe!

. . FOR EXCHANGE—Rider m-nuals
WANTED-—Inexpensive microphone to equipment, Remington portable type
hook up on house radio T/Sst. J. Bachin- used  tubes. ete. Want communicati
sky, Sq. H, 127 A.AF. BU. FAAF. receiver, 2% meter equipment, or Ilalli-
¥lorence, So. Car. crafter No, $-36.  Frest Radio Service,

811 21st St., Iast Moline. Il
URGENTLY NEEDED—1st LF. coil for

Ma je: No. 460, 2nd L.F. coil for Ma- e N i Tiokal N
jestic No. 5. T A, Watters. Box 357. WANTED—Radio City or MHickok No.

N U Jeanette 330-P tube tester. Luther Thornburg.
R.D. 2. Jeanette, Ia. Kingsport. Tenn.. Ltoute 2,

WANTED—Hickok sig. generator No.
188X, with Ax\ll,\Ft\[jnd :elevisagn sweeng. FOR SALE—Slightly used Rider manuals

EVERY basic characteristic of EVERY type of condenser and re- Must be in good condition. Ravmond 1 2 a: 4, 6, 7‘. 11 and 13—§60 foh1
sistor can be read quickly and accurately on direct reading scales on Smith. Radio Technician, Sully. Iowa. ;‘,\(};‘(’m]i‘(:l‘]‘d‘gf’n S ”ecnlfl‘.i";t?;uaaéi‘g e
the Sprague de luxe Tel-Ohwmike. DMeasures capacitance from .000010 R A e %o O Nt., Flint 4. Mich, :
to 2000 mfd.; d-c¢ resistance from .5 to 3,000,000 ohms; and insula- e L “o§7m35tense[§f
tion resistance to 10,000 megohms. Contains built-in d-¢ voit-mil- erator (AC operated), $35. Kenneth Rum- WANTED—Six to eleven tube radio re-
linmeter. Power factor and leakage current of electrolytic condensers mings, P. O, Box 263. Cleartield. 'a. ceiver, Drefer short wave band or bands.
are read divectly. Built-in power supply permits all characteristic T T e —— - ’(’)‘““}‘iﬁ?&g I‘;i";}‘}d(‘f{ft L’I‘eﬂl S:?él_m_f{lﬂclgﬂfe
g . gl i ity 9 2 < 1 —Radlo, an t 'y . < M - i
nlea‘surel'nents ’\YmAdex@Ltual wmkmg_ COHdl_thH:S up to 1,000 volts DC. headphones, bhoto  electric. set. Dlh‘g)il‘ol:ilc Georela Division. Marietta, Ga.
A “‘magic eye” indicator shows bridge circuit balance. cell, H.D. disc rectifier, small motors,
ohmmeter, stide rule, adding machine eal- FOR SALE—Amplifiers. trumpets. Pioneer
Sprague de luxe Tel-Ohmikes are NOW AVAIL- S}Eﬁ}g? gg:llts‘ﬁsl:;msc'oﬁtt132”2‘1]&15;1({‘1 {’5 geneimmmi.v l;eav.\‘ T(}ut{_.]er{n)%e_xb t]txe?tre
By » g Ry o shealker. estern Clectric 209, ubes,
ABLE to Sprague distributors under W.P.B Form high, %" magz. pole. O. Il Klinefelter.  Wegtern Electric units. Jobn 1. Levine
3243 A: ShngO 42 Stephen St.. Glen Ridge, N. I. 625 Main St.. Worcester 8, Mass.
or = .
WANT TO TRADE-—3” oscilltoscope, Su- s 2. W
vreme No, 599 tube and set tester. Emer- FOR SALE—Supetior osc, *32. and Wes-

son radio. electric Hawaiian suitar with [oR VTVM 669 in excellent condition.

. N . . - . ifier, Sonora electric phono-  John Lough. Carol Radio. 111 Witthof?
WANTED—Volt ohmmefer AC-DC and FOR SALE—Slightly used wireless phono- 10 W. amplifier St.. Queens Village, L. I
oifr, generator covering 100 KC to 10,000  oseillator, with phono input and input for — &r@pl, and 50L8, 3575, and 3516 tubes. - cens vl g

)

0 7 Wesley Jens 2919650, icropt . Cash—or wi for Echa- for sound-film projector. Harry L. Par- . .
160 1321?“1‘2:1.9' 3051?\6315}“‘. llt‘eaa’t‘.. Sﬁéﬁ%" Toa. Lacgllﬁoems‘t‘el‘lr}aﬁﬁmf’. °0.“Bos  ker, 112 W. Malta Road, Oak Ridge. Tenn. WANTED FOR CASH—Engineer requires
camp Ellis. T 885, Gadsden, Ala. certain issues of Troceedings of LIR.E.

WANTED—Rider manuals—also 0:(1110- from 1939 to 1942 incl. Send dates and
X f

5 s A 5 rices. Gus Shapiro. 43 Washington Vil-
FOR SALE OR TRADE—Thordarson WILL EXCHANGE—Rider mannals 7. Sioncuon hoy awrt 422 8. 8rd Ave.  PRCES. bty Park N, J

T "Lli 1800 vi 235 1nm. power tra \t'm'me)r(.) 10, 11 and 13. nlew for 3[)(’)1‘ ma. 130 m‘:.
b fniversal modulation transformer, 2 series at wholesale price. ubes must be i
& 40 mtr. Johnson Hi-Q plug-in induc- new. Alphonso Noble. 1603 Fifth Ave., WANTED—32 LIGT tube, or equivalent— VYANT%DTG(\)?dCuTIed il,na\l genef\aitor for
tors, and 807, 812, and 2—866 tubes. Pittsburgh, Pa. also midget receiver. S/Sgt. V. Medvekus,  cash. Tiugh McCullough. Nebo. Mo.
Thomas ey - . ; h 8. T., Venice AAFLD, Venice, Fla. g
Thomas H. Cherones, Tuscaloosa, Ala. L. Y R (0 ST
FOR SALE—TIallicrafters SX 118 Sky —One motor gen-
f ; i atehi . - g ' 6v DC to 350 DC, 12y DC to 700v
WANTED—Unrepairabl radlos, magnet Challenger with new matching speaker, FOR SALE—At 20% off wholesale price, er n_or
wire, |)houogl'rll;)(lP plllcdlm;. 45 v, ‘B’ bat- Al condition. Albert Aulbur. Martins- almost new, Thordarson T-17815, T- %Cd 31\{)1}"1%‘({( 19ﬂ€‘(‘1< ‘(;?_T;IQI‘%, IE‘Et(‘l l(‘rtln\err
tery, and mnew or used tubes TOLTGT,  burg. Mo. 58470, T-6TALL, T-75C51, T-89ko§, T- adio, mwoo uffalo .
IATGRT, 185, 1T4, 3Q4, 1Y125, HY123 18Co2: 1—T-60848. lot for $i2; 1—12"
and 117N7GT. What have vou in volt- WANTED—Two sgang 140 mmf. or 200 mrabohc steel speaker baffle 18; 4— WANTED—Tube tester and voltohmmeter
meters and milliameters. Tdward Jef- mmf. variahle condenser, and 456 Ke. 1t CI %o]gm ]}:Ot}é:}l)lv slxgea(lj\;e 2;18 = 1% %n cﬁfh ‘JEI \I:Ll]{&llel 2525 Church Ave..
fevies, Nt. No. 1, Bradenton. Fla. B.F.0. transformer. R. Sikes, 1211 N. f}tsims“t Al e es rooklyn 26, .N.
th St., Sprinefield. ILL. ! Alliance, Jebr.
FOR SALE-— Slightly used Phileo audio WANTED—Will trade 7-tube t.r.f. re-
siz. enerator No. 044, Walter Wilkes. S URGENTLY NEEDED—Echophone EC-1  ceiver in good condition and a little cash
3954 N. Central DPK., Chicaco 18. Tl WILL TRADE-—Two S0L6GT’s, in car- model receiver. Please answer via air for class A, B, or C gasoline model air-
=i o . - tons, for two metal G6SJ7’s in cartons; mail. PFC Antone I: Oh_vena.wll‘ﬂa-l.ﬂ(). plane ensine. Can also use 12A8-G and
URGENTLY NEEDED — Rider manuals, ?gilth{u(%)ecf()?ord}éS\an"t-lboC{li?ry(;'dmx{?g:: % Postmaster. San Krancisco. Cali. ® tub]g ang alm' dop;l OHF raﬁi;o cognéol
&mn(‘e manuals, test equipment. meters, tellini, SYD47. 10 Dove Street, Newbury- FOR SALE—10 A l\{b:teno;)vrxleél.( i ! UURERASD
tubes. wire, ete. Riverside Radio  port. Mass. a4 40 ?\‘ & Od 60 ”6’685‘ (‘OTt" .
\enme Co., 16 Sunbury St., Riverside. I’a. ensers, 400 v. No. 43| = bost-
age stamp condensers. $4 for lot. ML WILL TRADE—Triplett d-¢ milliammeter,
FOR SALE \E-w tubes. in original car- Klein. 4709 Hlomer Ave., Baltimore 15. 0-1, No. 321; also G-E microammeter
FOR EXCHANGE—Dependahle R.C.P. 4—85, a~08 2—2RB7, 2— Md. 0-500 d-c. W. G. Graham, 1331-A Mon-
No ..(115 tihe (:lm(lwr Want any Rider G({g . 1 each 3 32. f(“d loa—ﬁ. . terey St., Richmond, Calif.
mdnlla excent or 5, or tape type code 0% off list; also 15— —10 —5( WANTED—Tube tester. multimeter with
;‘,‘:{l”_)'},‘ ‘]‘é}t{k.l(“r\‘t(;‘é’es-[,a““"y L. Folwell. b—ooﬁ "&—22'53_‘(1‘0 "%105 ;1(’2 Ch;"p‘ (‘)“t' highest ohmmeter range, and all-wave sig. URGENTLY NEEDED—Late model sig.
s i : o Y DS o3k X Castpor! generator. 110-120 v. AC power, with in- "Pnelatg1 and set analyzer. C;sh Benn's
N. . e i i Yar i 20x 795 - A 510,
WANTED—Test equipment, including (Sltllal;‘(tl%lé;(m( larence Nix. Box 725. Cana E:‘xl(}%o ervice, 2980 Carmen Ave., Fresno

small multimeter. tube lester and sig FOR SALE OR TRADE—Tripplett bort-

generator; also 6 12, 35, ete., tubes, 1ab., : case, inati "-0-D
Daniel II. Diamond, 55 Lanark Road. ?gf])c auoal:vm: og‘éﬁ’ﬂﬂ’rﬁf“ﬁd‘tgt;ﬁ

Brookline 46, Mass. (new battery required); Delta 37D all- 1
. mne oscillator in metal case; Readrite I YOUR OWN AD RUN FREE-
‘l_ml)l\ﬁé’r 130 tube tester. Triplett meter, ak 5

3.50 each: modernized to include up to 115 v. tuh

FOR SALE—New equipment—2
heavy duty power transformers

950 ‘ma. 10 henry choke, 1 input adapters and charts included: Superior This is Sprague’s special v\(orfime udvgrﬁsing servi_ce to he_lp radio
transformer, $2.50; 1 power transformers, channel analyzer and V.T.M. Want con- men get needed parts and equipment, or dispose of radio materials they
tj‘i't?xn ﬁ?,‘;f\‘; T\‘:}:l‘ (}(?“‘: “E‘%‘(’,‘}ﬂf"rm‘;o’%‘;l(‘;?g denser am}%\?el phono- mg‘ﬂf gnd Il‘)EPQrd do not need. Send your ad today. Write PLAINLY or PRINT — hold
City volt ohmmeter No. 446, Celectricalls t!“‘;‘f”' Gerrish, 32 Park St.. Dover. it to 40 words or less. Due to the large number received, ads may be
perfect hut case slightly scratched, $25. T delayed a month or two, but will be published as rapidly as possible.
Robert Maxwell, 1312 East Washington FOR SALE—Cloush-Brengle OC sia. o . . - . .

Bled.. Fort Wayne 4, Ind, evator. §i6. b‘;‘r}gm‘h_re:eheg ci}cfl[ﬁ a?}:: Sprague reserves the right to reject ads which do not fit in with the

o ¢ erviee data for Phili e spirit of this service.
WANTED-—Tuhe tester for all tuhe types. T e el dataR forg BRIl ipsgachen

super D-58. German radio. Will buy or HARRY KALKER, Sales Manager
rent. James Howard Jones, 1606 Ashe-
boro 8r., Greensboro, N, Car.

Christopher Electric Shop, Flagler St..
Stuart, Fla.

Dept. RN-65, SPRAGUE PRODUCTS CO., North Adams, Mass.

Jobbing Sales Organization for Sprague Electric Company

SPRAGUE CONDENSERS

KOOLOHM RESISTORS

THM. ACGISTCRE WL S, FATENT OFF

Obviously, Sprague cannot assume any responsihility, or guarantee goods, services, etc., which might be exchanged through the above advertisements
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sonverting a Battery Set
to A.C. Operation

By G. BOLES

The principle of converting this portable

receiver 1o a.c. operation may be applied

to other sets that are of similar design.

FRIEND of ours came into

possession of a late-model RCA

- battery set and asked if there

was something that could be done to

make it work on the regular a.c. house

current. Being in an amiable frame of

mind, we decided to see what we could
do.

The set was an RCA Model 24BT-1
and it utilized the usual tube lineup,
namely, a 1A7 mixer-oscillator, 1N5
i.f. amplifier, 1H5 detector and first
audio, and finally, a 3Q5 power ampli-

Fig. 1.

Model 24BT-1 portable receiver to a.c. operation.
(B) Diagram after the conversion to a.c. operation had been made.

receiver.

fier. After considering several possi-
bilities, it was decided to dispense with
the 3Q5 and in its place, use a tube
such as a 117L7. However, we found
that 117L7s are quite scarce and so

decided to give up the idea .of using.

any of the 117-volt tubes.

After careful perusal of an RCA
tube manual, there were several con-
siderations for the power amplifier,
among which was the 25L6, which has
a combined plate and screen current
totalling a little more than 50 milli-

The schematic diagrams showing changes made in converting an RCA

(A) Diagram of original
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amperes. Iurthermore, there was no
trouble encountered in getting hold of
one.

Next came the problem of the recti-
fier tube. Since 25Z5’s and 25Z6’s are
almost as scarce as the 117-volt series,
no attempt was even made to obtain
these. Too, a triode like the 6J5 is
pretty easy to get and so that is what
was used, solving our tube problems.

Now that the set was going to have
one more tube than it was originally
designed for, it was necessary to find
a suitable place for this extra tube.
Fortunately, there were two empty
socket holes punched in the chassis in
addition to the regular socket holes.
Apparently the manufacturers used
the same chassis for a number of dif-
ferent models.

The socket next to the oscillator coil
looked good but we had to unsolder a
short piece of busbar running from the
oscillator anode to the coil, which
would have been in the way. The
busbar was replaced with a length
of hookup wire and it was run around
the back of the coil so as to be out of
the way of the new socket. The prob-
lem was simpler with the 25L6 be-
cause it was merely plugged into the
3Q5 socket, after appropriate changes
in heater wiring.

After the mounting of the sockets
had been taken care of, a place had
to be found for the filter choke. Un-
fortunately, the choke was a couple
of sizes larger than the midget va-
riety (or so it seemed). It makes no
difference to the choke whether it is
inside or outside the chassis, and so
it was mounted on the outside. There
were plenty of holes on the back wall
of the chassis and they saved the task
of drilling them out. That was an-
other, and the best reason for putting
the choke on the outside.

Before disconnecting all the leads
in the filament circuit, it is a good
idea to see how they are wired up
and make only those changes which
are necessary. In most cases, it will
be found that only a few connections
need be removed. For instance, the
number 7 pin of the 1H5 was grounded
and a lead run from there to the num-
ber 8 pin of the 3Q5. This latter lead
had to be removed. Pins 2 and 7
of the 3Q5 had to be rewired as they
were originally tied together and a
lead run from them to the switch on
the volume control. The number 2
pins of the 1A7 and the 1N5 were
wired together and had to be rewired
so the polarity on the tube filaments
would be correct, as indicated in
Fig. 1B.

Only one section of the switch on
the volume control was needed and
since one of the lugs was already
grounded, the a.c. ground lead was
connected to this particular section
of the switch. The oscillator grid
leak was connected to the negative
filament terminal (number 7 pin) and
the lead which grounded it to the
chassis was cut.

On the antenna coil, the ground
lead of the primary was removed and

RADIO NEWS
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Yard by yard our armies advance, establishing
bridgeheads, purchased by the sacrifice of thou-
sands of lives. Yard by yard they advance against
the enemies of civilization, guided by the marvels
of wartime communications that are so vital to the
success of our armed forces.

The bridgeheads of tomorrow will be won in
all-out attacks on ignorance and poverty and
disease. And, once again, FADA will resume its
place in the development of the radio, television
and electronic achievements that peace will bring.

You can look to FADA for the leadership that
will establish new bridgeheads of progress in the
field of communications.

PLACE YOUR FAITH IN THE

i 1
1§
1

. Radco
OF T_HE FUTURE

Famows Scuce Broadcasting Began!

FADA RADIO AND ELECTRIC COMPANY, INC., LONG ISLAND CITY, N. Y.

June, 1943
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HELPING SOLVE MICRO

PROBLEMS

IS HIS BUSINESS!

The Turner Company is proud of its thoroughly experi-
enced staff of representatives. This competent group is
qualified in every field of microphone application. These
men are ready to study your electronic communications
problems NOW. You are invited to call in your nearest
Turner Representative for expert advice and suggestions in
selecting the right microphone for your purpose. He is at
your service whether you need job lots or single units. Call

him today!

BOSTON
Henry P. Segel Co.
221 Columbus Avenue
Boston, Mass.

CHICAGO
Royal 1. Higgins
600 S. Michigan Avenue
Chicago 5, Il

CLEVELAND
Earl S. Dietrich
707 Hanna Bldg.
Cleveland 15, Ohio

DALLAS
Ernest L. Wilks
1212 Camp St.
Dallas 2, Texas

DETROIT
Fred ] Stevens .
15126 E. Warren Ave.
Detroit 24, Michigan

GREELEY
Gordon G. Moss
P. O. Box 428
Greeley, Colorado

HENDERSONVILLE
Herb Erickson Co.
P. O. Box 179 .
Hendersonville, N. C.

JENKINTOWN
D. M. Hilliard
Box 246
Jenkintown, Pa.

KANSAS CITY
Edw. B. Lundgren

516 Migrs. Exch. Bldg.

Kansas City 6, Mo...

- MONTREAL

Sni-Dor
Radiolectric Ltd.
455 Craig St., W.
Montreal, Quebec

EXPORT REPRESENTATIVES

AD AURIEMA, INC.
89 Broad Street, New York 4, N. Y.

The TURNER Company

R A P 1 D 5,

Pioneers in the Communications Field

o A R
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LOS ANGELES
David N Marshank
Marshank Sales Co.
2022 West 1ith St.
Los Angeles 6, Calif.

MILWAUKEE
Irvin 1. Aaron
4028 N. 16th St.
Milwaukee 9, Wisc.

NEW YORK
Wm. Gold
53 Park Place
New York 7, N. Y.

SEATTLE
Verner O. Jensen Co.
2607 2nd Avenue
Seattle 1, Washington

I O W A
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a .006-xfd. condenser put in its place.

This condenser is insurance against

the antenna becoming grounded. The

10-u£d., 90-volt condenser in Fig. 1A
was cut out; we were not going to

take any chances on its breaking

down due to a surge. The grid re-

sistors, Rs and R, in Fig. 1A were also
removed and in their place a single

500,000-ohm, % -watt resistor (R;) was
connected, as in Fig. 1B.

" The 25L6 requires a bias of — 7.5

volts. To find the value of the bias

resistor (R, in Fig. 1B) it was neces-
sary to subtract the drop across the
tube filaments from the total cathode
voltage desired. It figures in this

manner: total bias desired, 7.5 volts;

drop across tube filaments, 4.5 volts: .
therefore, 75 — 45 = 3. The re-

sistance in ohms of the resistor will

be equal to 3/I, plus I, equals 3/.053
(.049 plus .004) = 57 ohms.

In our outfit it was found that this
value was too high and we had to
reduce the value of the resistor un-
til approximately 50 milliamperes was
drawn through the filaments. This
may have been due to the particular
25L6 used and it would probably be
wise to experiment with the value of
the resistor in order to obtain maxi-
mum performance. If an insufficient
amount of current flows, you will most
likely experience trouble in getting
the oscillator to function. The load
impedance of the 2516 is only 1500
ohms, and since the output trans-
former was designed to match a 3Q5
at 8000 ohms it was feared that there
would be a considerable amount of
distortion due to the mismatch. How-
ever, these fears were groundless be-
cause the quality was good, even to
the critical ear of the builder.

The cathode by-pass condenser, C,,
(Fig. 1B) is essential to eliminate hum
and increase the gain. We would like
to have used a 100-ufd. condenser at
this point, but the best that could be
done was to use a single 50-ufd. unit.
Even so, there is no trace of hum.
The condenser, C,, (Fig. 1B) was nec-
essary to remove a slight tendency
towards instability. Do not try to get
along without C, (Fig. 1B) because it
is absolutely essential.

The line-dropping resistor, R;, must
drop the line voltage down to the 31
volts, required by the 6J5 and 2516
heaters in series. Since the tubes
draw .3 amperes, the resistance of the
dropping resistor should be about
(117—31)/.3 = 287 ohms. A 50-watt
resistor should be used because of the
large amount of power dissipated.

After the job was completed and
the set turned on for a trial, it was
found that the set was overloading
badly on practically all signals. The
trouble was due to insufficient a.v.c.
action. The culprit was a 10-megohm
resistor (R, in Fig. 1A). This was
changed to about 1.3 megohms by put-
ting three 4-megohm resistors in par-
allel. Here again, a little experimen-
tation will help to find the optimum
value.

(Continued on page T74)
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200 Kilowatts—developed especially for high-power,
high-frequency broadcast and industrial applications.

Into this development has gone all the knowledge
and experience of the tube-building art that make
the name Federal stand for dependability — a repu-
tation earned by more than 35 years of service in
the electronics field.

Federal tubes are built for long life . . . produced
with all the care and precision of fine craftsmanship.

Federal always has made better tubes. @
4,

Federal Telephone and Radio (orporafion

1945
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from
OVERSEAS

By KENNETH R. PORTER

RADIO NEWS War Correspondent

A compilation of some of the
more interesting news items

from the European Theater.

NGLO-AMERICAN radio experts

unceasingly endeavor to im-
4 . . prove airborne” electronic

equipment despite the undisputed su-:.

periority existing devices already pos-
sess over anything used by the enemy.
One of the more recent examples of
this kind -comes from the Armament
Section of the U. S. Air Service Com-
mand—the men who put the sting into
America's bombers and fighter-bomb-
ers, and concerns the installation in
aircraft of special heaters to keep
gunners’ .50 calibers from jamming at
high altitudes. These heaters resem-
ble laundress’ irons and are powered
by the plane’s main generator. .
Placed at strategic points on the
guns, this simple device prevents the
loew temperatures encountered in the
substratosphere from freezing the
.50’s movable parts. :

Wireless-Centrolled Land Mine

Button-pressing warfare appears to
have advanced a step further by the
introduction of a remote-controlled
land mine.

This new Allied invention is steered
into position by wireless control from
a distance and its explosive charge is
detonated by the aid of relayed igni-
tion. -

Modified Microfilm Projector
“A cross between a magic lantern
and a cinema” is the description given

to the apparatus now being used in
British military hospitals to enable

2

Cpl. L. Kindrick constructed this receiver from spare parts
and is employing it merely as a form of entertainment.

wounded soldiers to read books and

entertainment matter while.in bed.
The apparatus_is ‘a modified .version

“of- the microfilm projector and throws

images onto the ceiling or a screen
that can be varied to suit the position
in which the patient has to lie in bed
by an electronic switch so located that
it can be operated by hand, foct, or
elbow.

Super-Seeret Radio Unit

The existence of a unique military
radio unit was recently disclosed for
the first time by the British War Of-
fice. )

A spokesman revealed that for over
four years a specially-trained unit of
exceptionally intelligent and politi-
cally acute radio expert-linguists had
maintained close radio liaison be-
tween the Allied Forces outside Ger-

.man-occupied Balkan areas and iso-

lated groups of guerilla fighters oper-
ating in Crete, Albania, Greece, Yugo-
slavia, and Bulgaria.

Too Many Wireless Operators

The British General Post Office has
just announced that this country has
now more trained wireless operators
than there are jobs for them to fill.

- Newcomers, the announcement said, .
have little prospect of obtaining posts -

either in the Merchant Navy or in the
Services.

Miniature Recording Apparatus
A scheme has been launched by the

Wwww americanradiohistorv com

British military authorities which
will permit servicemen overseas to
send 175-word gramwophone record
messages to their people at home.

It is based on the British-invented
miniature apparatus weighing only 66
pounds, which records messages at
tremendous speed by the aid of an in-
genious pickup system using a novel
crystal method.

B.L.A. Front-Line Transmitters

Mobile " front-line transmitters are
now attached to the British Libera-
tion Army fighting on the Western
Front.

These broadcasting stations on
wheels operate on the medium-wave
band, relaying to forward troops pro-
grams from Britain which are diffi-
cult to pick up direct, as well as orig-
inate and put out front-line programs
of special local interest provided by
teams of soldier broadcasters drawn
from every branch of the services.

Popcorn to Pop by Itself
Another application of electronic
heating for use in heavy bombers was
described lately by Dr. Harold Jen-
kins, special adviser to the U. S. Air
Service Command in France.
This method consists of plates in-

‘stalled .inside the .opposite walls of a

cabin,” heating uniformly 411 matter
between them when the electrons are
set in violent motion.

According to Dr. Jenkins, who is a
former professor of electrical engi-

RADIO NEWS
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Feast your eyes on this mighty, 100-passenger
airliner! When peace comes, a giant fleet of its
sister ships will girdle the globe for Pan Amer-
ican World Airways. And in each of them will
be the best electronic devices to come out of
the war, equipped with famous Raytheon high-
fidelity tubes!

Raytheon tubes have been used for years by
Pan American, and it is because of their proven
performance, fine reception and complete de-
pendability that they were selected to play such
avital role in this great company’s future oper-
ations. The assignment is but one of hundreds
of postwar applications for which Raytheon
tubes have been specified by America’s radio
and electronic industries.

Raytheon Manufacturing Company
RADIO RECEIVING TUBE DIVISION
Newton, Mass. * Los Angeles * New York ¢ Chicago + Atlanta

Listen to

‘‘MEET YOUR NAVY"
A Every Saturday Night
ENTIRE BLUE NETWORK

" Coast-to-Coast
181 Stations.

When tubes are more readily available for
civilian use, Raytheon will offer radio service
dealers the finest tubes in its history . . . tubes
combining long prewar experience with out-
standing wartime development. And that’s
not all. They’ll be backed by a Raytheon
merchandising program that will be the most
beneficial ever offered you. Keep your eye
on Raytheon . . . for greater postwar profits!

Increased turnover and profits. ..
easier stock control ... better tubes
at lower inventory cost...these
are benefits which you may
enjoy asaresult of the Ray-
theon standardized tube
program, which is part

of our continued plan-
ning for the future.

DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES FOR THE NEW ERA OF ELECTRONICS

June, 1945
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. Sixty Miles So

Headquarters: for
SPECIAL Crystals!

The men of The James Knights Company have been

designing and making special precision crystals

since 1932. Their extensive experience with crystals
for every conceivable purpose, coupled with an active
participation in Radio dating back to 1913, is avail-
able to you. These men are interested in your special
crystal problems = they have the knowledge, equip-
ment and research facilities to help you. Why not get

them working on-your special crystal problem today?

LINOIS
st of Chicago
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neering at Swarthmore College, the
same heating principle can be applied
to heating rooms, pictures, chairs, ta-
bles, floors, and persons.

“Electronic heating opens up all
kinds of possibilities,” this electronics
expert stated, adding that “even pop-
corn could be made to pop by itself if
the electrons within the corn were set
in motion, as the heat generated
would cook the kernel from within
until it literally popped.”

Radio-Cum-Bike Corporal

Corporal Louis L. Kindrick of Pine
Bluff, Arkansas, radio technician at
an Air Service Command depot, has
found a unique way of combining his
two main hobbies—music and bike
riding.

Using spare parts picked up from
a salvage heap, Kindrick built him-
self a four-tube superheterodyne ra-
dio receiver, fitted it to the handle of
his bike, and can now pedal along
with song—sweet or hot.

Power for the radio is supplied from
two ordinary flash light cells and a
“B” battery contained in the set. By
simply pressing a button on the han-
dlebar dashboard, ‘“juice” from a
small generator operated by the rear
wheel can be used to operate the ra-
dio, thereby saving the batteries.

Three lights, one headlight, one
smaller light, and a tail light, are all
controlled by buttons on the dash-
board.

Oh yes . . . there is also a master
switch which cuts off current through-
out the entire bicycle!

—30—

Converting a Receiver
(Continued from page 70)

It should be noted that with this
arrangement, the chassis is connected
directly to one side of the line, and
so will be at line potential theoreti-
cally half the time, if the line plug
is inserted at random. This would
represent a dangerous shock hazard,
so the chassis, hold-down screws,
knobs, etc., should be insulated care-
fully to prevent accidental contact
and the possibility of a very severe
shock. It may be suggested that some
form of cement, shellac, or varnish
be used for insulation.

In conclusion, it should be pointed
out that all sets will not be like the
one described, as each has its own
individual problems. The fundamen-
tals of changing a battery set to power-
line operation were given with the
hope that they might be of help to
anyone contemplating this conversion
job. Sets which have been converte:l
usually operate better and have more
volume. In some sets there is so
little room that it taxes the ingenuity
to squeeze the extra parts into the
available space, but, there is no prob-
lem that cannot be solved by a little
diligence.

30—
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“"HOGARTH, SURELY YOU MUST
HAVE SOME OTHER POSTWAR

PLANS BESIDES LISTENING TO
YyourR ECHOPHONE EC-Y’

HOGARTH AND ECHOPHONE

have plenty of postwar plans. These plans will see
Echophone hit new heights of popularity in the Citi-
ﬁ}v\ zens Radio Communications Service bands—where
L anything might happen. The EC-1 covers from 550 ke.
to 30 Mc. on three bands . . . Electrical bandspread

; 5 Ll B s
” &/// ” onallbands . .. Six tubes . . . Self contained speaker
ée&\'f@/&%aM ... 115-125 volts AC or DC.
A S

ECHOPHONE RADIO CO.,, 540 NORTH MICHIGAN AVE, CHICAGO 11, ILLINOIS

June, 1915
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New products for military and civilian use.

The products described herein are available, in most cases. only through high pricrity ratings.

It is suggested

that readers apply for further information on company letterheads. stating full details as to priorities available.

SPRAGUE CAPACITORS
A special oil-impregnant, known as
Vitamin Q, has been perfected by
Sprague Electric Company for use in
high-temperature, high-voltage capac-
itors.
These specially impregnated capac-

temperature is not a factor, will op-
erate at materially higher ratings for
a given size.

Although these Sprague Type 25P
capacitors are compact, by using the
Vitamin @ impregnant, they will op-
erate satisfactorily at thousands of
volts at ambient temperatures as
high as 105 degrees C. Leakage re-
sistance at room temperature is 20,-
000 megohms divided by the capacity
in microfarads, or at least five times
higher than that of previous types.

Standard types include hermetically
sealed rectangular metal container
capacitors in styles for 95 to 105 de-
grees C continuous operations, and in
d.c. rated voltages from 1,000 to 16,-
000 volts. Other *ypes include Type
45P hermetically sealed in glass shells
with metal end caps.

Complete details will be furnished
upon request to Sprague Electric
Company, North Adams, Massachu-
setts.

RECTIFIER TUBE

Taylor Tubes, Inc., is announcing
the availability of a new high-vacuum,
half-wave rectifier tube, known as the
TR-40M. This tube is 9%” high with
a maximum diameter of 31845".

The tube is equipped with a 4-pin
jumbo base and the envelope is of
Nonex. The filament is thoriated
tungsten, assuring long life and trou-
ble-free service. The plate lead is at
the top and the filament leads are
brought out to pins 2 and 4.

The electrical characteristics in-
clude: filament power, 5 volts at 10.5
amperes; peak forward volts, 25,000;
peak inverse volts, 60,000; and average
plate current .25 amperes.

76

Further details will be forwarded to
interested persons requesting it from
Taylor Tubes, Inc., 2312 Wabansia
Avenue, Chicago, Illinois.

UTAH WIRE RECORDER

The magnetic wire recorder now be-
ing manufactured by Utah Radio
Products Company of Chicago was
used recently to record a speech given
by President Harry S. Truman.

This unit is a portable recording de-
vice capable of making recordings on
a moving steel wire and reproducing
them immediately. The principle of
operation is the use of small magnets
along the moving wire which are acti-
vated by the frequency and intensity
of the audio signal which then convert
the “peaks” and “valleys” of the mov-
ing magnetic field into sound by suit-
able electrical and mechanical means.

The Utah unit is housed in an alu-
minum black lacquer case with a re-
movable lid and separating hinges. It
is designed to operate on 115 volt, 60
cycle a.c. Provision is made at the
rear of the unit for connection to a
source of power.

A full-wave rectifier tube, a three-
stage audio amplifier, a 30-ke. oscilla-
tor tube, a record-listening mechan-
ism, a drive motor and associated
mechanism, make up the recorder and
reproducer.

During the recording period the out-
put of the audio amplifier is connected
in series with the oscillator-trans-
former and to the coil in the unit on
the front of the machine, called the
record-listen head. This device pro-
duces the small magnets along the
moving wire during recording opera-
tions and picks up those same mag-

into

impulses for conversion
sound during listening periods. During
a playback period, the audio output
“of the third stage is connected to the

netic

coil in the loud speaker. Earphones
may be connected, if desired, to an

WWwW americanradiohistorv com

audio output jack located at the con-
trol panel.

This unit weighs 37% pounds and
the over-all dimensions are 134" x
11%"x9"”. The wire recorder is cur-
rently being manufactured by Utah
Radio Products Company of Chicago.

SEALED RESISTORS

The new Series 1100 hermetically
sealed wirewound resistors are now
in production at the Shallcross Mfg.
Company.

These units are impervious to. mois-
ture, fungus, vibration and rough han-
dling. They are constructed without
glass, without the use of floating or
stud-locked resistance elements, and
without ferrule terminals or caps.
The units use standard mounting fa-
cilities throughout. They are at pres-
ent avaijlable in two designs and in
all resistance values from 1000 ohms
to 10 megohms. High ohmic value

noninductive resistances can be en-
closed in this type of construction
without danger of difficulties due to
leakage.

Both the resistance form and the
protective shell are made of sturdy
ceramic. The resistance winding ele-
ment and outer shell are a complete
and integral unit without internal
leads or floating wires, thus affording
complete protection against severe vi-
bration.

Windings are of the standard nonin-
ductive pi-type, thus permitting any
resistance values possible in the com-
parative commercial units. Terminals
are of the standard solder lug type.

Further details of these resistors
will be forwarded upon request to
Shallcross Mfg. Company, Collingdale,
Pa.

CRYSTAL HOLDERS

A new line of crystal holders which
meets all Signal Corps specifications
is being manufactured in quantity by
National Electronic Manufacturing
Corporation.

Known as the Nemco crystal holder,
this unit features new materials and
designs, the most important of which
is the property of the holder to pre-

RADIO NEWS
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- A NEW RELAY

This plug-in relay is a modification of a popular Ward Leonard type now
used in small radio transmitters, aircraft control circuits and for similar
applications. It is enclosed in a dust-proof cylindrical metal case (2 1/16"x
3 1/8") rigidly supported against shock and fitted with standard octal
base. Operates on standard voltages up to 115 V., AC and DC. Double

pole, double throw contacts. Write for price list and further particulars.

WARD LEONARD ELECTRIC CO.

Radio and Electronic Distributor Division

53 WEST JACKSON BLVD.,, CHICAGO, ILL.

|WARD LEONARD ~RFHH
| AccepTED MEASURE OF QUALITY — |

June, 191435 o | L
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¥ Mycologist: A botanical sciantist
specializing n the study of fungi.

By the persevering research of Signal Corps Mycologists at Squier
Laboratories, Fort Monmouth, the enemy’s most powerful ally,
fungus growth, was thoroughly whipped! When reports came in

that myriad species of fung: were literally and quickly destroying Q}

our communications equipment, Squier Laboratories attacked the problem by
duplicating jungle conditions at Red Bank, New Jersey. At the same time RAULAND
became the first manufacturer to build its own jungle laboratory to study at first
hand the destructive effects of fungus growth on electronic equipment. These
efforts soon led not only to the correct “anti-fungus treatment” for communications
equipment but to a complete tropicalization program which helped pave the way
for the decsive victories which followed.

SCR-694 IS ANTI-FUNGUS TREATED. .. ..

Veteran of many U. S. invasions, the EXCERPTS FROM FIELD REPORTS:

I ,
4 CR-694 : . : FROM THE PACIFIC: ““during a rainstorm the
Rauland $ 69 Transmitter-Receiver SCR-694's were the only sets in one section thot

has battle-proved itself under all op- remained operative "’

erating conditions. Compact, light- FROM ITALY: ““An SCR-694 set was mounted in
iaht (22 Ib ) £ f a Y-ton, 4 x4, for demonstration purposes during
weight ( s.), waterproof, fungus instructional tours In the two months of travel

proof, this high’y versatile and efficient over typically rough Italian terrain visiting various
units to be instructed, at no time was this sef

found ta be inoperative *’
portable ground station or front line FROM AIR-BCRNE SOURCE: “one set (SCR-694)

d in o stream of water and although com-
command post. Ideally adapted o a8 e
o P Y P L2 pletely submerged (time undetermined) worked

either jungle or sub-zero operation. normally ** 7

2

& '/,
g £ o S5

two-way radio serves in vehicles, as a

RADIO . . RADAR . . COMMUNICATIONS
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L \ To study the vital problem of fungus de- tation, deep rooted in mossy loam. Into this
struction at close hand, RAULAND engineers “torture chamber” went RaULAND Communi-
created a miniature jungle in our own cations equipment . .. to finally emerge
laboratories! Early in 1942 they built a with the correct anti-fungus answers. A
large, glass-enclosed air-tight cabinet typical example of RAULAND engineering
(pictured above)...filled it with the drip- thoroughness in making certain that its pre-
ping wetness of saturated, super-heated cision electronic instruments serve depend-
jungle air, tropical plants and lush vege- ablyunder even the most adverse conditions,

Electroneering is our business

SOUND TELEVISION

THE RAULAND CORPORATION o CHICAGO 4], ILLINOIS

WwWwWw americanradiohistorv com
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May Be The Complete Answer toti:;'
Your Space and Weight Problems!

It's not an everyday occurrence when so large a problem
- can be answered with such a small unit. In fact, we're
mighty proud of this midget transformer achievement—
not only for the reason that Permoflux engineers met a
vital war challenge, but because of its numerous practical
applications. Permoflux welcomes inquiry from design
engineers about this midget transformer development:

BUY WAR BONBS FOR VICTORY!

TRADE

PERM

PERMOFLUX CORPORATION
4900 WEST GRAND AVE., CHICAGO 39, ILL.

“?‘

PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS

80
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vent deterioration of the crystal by
repelling water vapor under tropical
conditions.

Further details, samples, and a com-

plete catalogue will be furnished upon
request to National Electronic Manu-
facturing Corporation, 22-78 Steinway
Street, Long Island City, N. Y.

NEW RECTIFIER

A new product has been developed
by Electrownic Enterprises, Inc., and is
now available for distribution.

The product is an EE Type 3B 27
rectifier which meets the need for a
high-voltage rectifier of rugged con-
struction for industrial and mobile
transmitter use. The tube is a high
vacuum type which provides good per-
formance where disturbance from
power supplies must be kept at a min-
imum.

Several unusual construction fea-
tures, double heaters and cathodes,
ceramic spaces for low leakage, and

22 o st sy -+

extra heavy supports for immunity to

mechanical shock are included.
Ratings for the tube include, peak
inverse voltage, 8,500; peak plate cur-
rent, 0.6 amperes; average plate cur-
RADIO NEWS
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1 SPECIAL PURPOSE E!
} “t SPECIAL PURPOSE ENGINEERING

S L

9. RECEIVING TUBE TECHNIQUES

The 2C26A :
; exemplifies H
special purpose : ipgee,
. A
il e ;‘:‘:::0 AR 5 z tz:ul:ld in soft glass, at high:
small tube — aj oL and high rati gh problem for the Seg -;Speed, ER S
us.eful r.f. power a:l;n ately the same size : gs never before — or ry:Cgiby feenle ino;:lcal i
mitting tubes which moo megacycles. It relzl;:«h? 5°L5C'T.Ba“ta"ffc'e camblc of deiver s T
. must be operated at muc:shila}:ger and much mlz e 5 deliverinf;ssl.(@his
e re expensive hard o 2
/ . glass trans-

HYTRO

g OSCILLATOR i

VERY-HIGH-FREQUENCY IR ODE pUL
The Hytron type 9C26A is 2 specia\ triode for use as @ grid of plate pulse oscillator uP to 300 meega”
cycles. Its cathode 18 Jesigned and rocessed tO provide the extreme\y high eak plat currents requir€
in pulse operation. Specia\ top caP desig permi s of the maximum otentials, thout externd
yoltage preakdown, at the higher altitudes. Other notable features H conven’\ent size, S ndard octa g
base, bt ge internal ceramic insulators, and extreme\y rugge constmction. “
ELECT RICAL
Coated Unipotentxal Cathode
HeatrVoltage............, ....................... 6.3 volts
Heater Current. .- " 7’ SAMNURREE L U 1.1 amps
PlateDissipation. ........ 10max.watts
Grid Dissipation ............................... 2.5 max. watts
Plate Potential (plate pu\sed) ............. 3500 max. peak volts
Plate Potential grid pulsed) ........ e 2500 max: dc volts
B e - g o2 O e 700 max. dc volts
Averag haracter'\st'\cs for. .-« " - Eb:400V; Ec:-lSV 3 6.3V
Plate pcnenatien 0011 16 ma.
pliﬁcation Factor. .-+ "7 e e 16.3
j Transconductance ..................... 2250 micromhos
irect Interelectrode Capacitances
Grid-to-Plate .................................. 9.8 mmf
Grid-to-Cathode ............................... 2.6 mm
Plate-to- hode, -+ 1.1 mm
cy for aximum g, e SO 300 MC
“
W
&
g
3 MECH ANICAL
Type oGy e shats shell o2 Convection 4
Base. - Intermed'\ate shell octal 8-pin phenol'\c
Top Caps-- """’ Skirted miniature with insulating pushing
o G oo S T-9
aximum overall dimensions
h ............... 3114 inches
.......................... 314 inches
1Y inches

1 1/2 ounces

TUBES

2C26A 1S

RAD!

t'lllle, 1943
2, : e o
87
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:ﬂmple'ﬁe radio
and electronic service
- includes:

Extensive stocks. ..

of critical radio and elec-
tronic components .. . meters,
resistors, capacitors, trans-
formers, test equipment _ , ,
and hundreds of other scarce
parts and equipment.

A "We-find-it-for-you
department . ..”

a staff trained to obtain the
goods you specify, or, if that
is impossible, to suggest an
equally effective substifute.

Priotity problem
specialists . . .

and technical advisors who
have the advantage of "know-
ing-it.all”. ., but who are
helpful and courteous in
teaching it to you.

that needs no amplification.
Hatwrally. cack orden must be
aesompatnica by the #ropor prionily.

Phone Orders to LOngacre 3-18090

rent, U.1oU amperes. Four tubes 1n
full bridge deliver 5415 d.c. volts to
filter with 6000 volts total input.
Details of this product may be se-
cured by writing  Electronic- Enter-
prises, Inc.,
Newark 4, New Jersey.

SNAP ACTION SWITCH

A new phenolic bodied snap action
switch is being manufactured in quan-
tity by Grayhill of Chicago.

Known as the Grayhill - Snapit
Switch, this unit measures %” in
diameter by 17%"” high. The switch
is mounted by a %-32 bushing, 744’
long and held by two mounting nuts.
The fixed contacts are of fine silver
overlay on phosphor bronze. These

|| contacts are threaded and held se-

curely in place, the electrical connec-
tion being made by brass screws which
also hold and secure the two solder
lugs. The moving contact which
bridges the two fixed contacts is also
of silver overlay on phosphor bronze
which assures positive contact with
the very minimum of contact resist-
ance. The contact gap is .040” on
each contact; therefore, the total con-
tact gap which breaks the circuit is
.080".

The switch carries a current rating
of 10 amperes at 115 volts a.c. and 2
amperes at 115 volts d.c. Two types
of operation are available, the nor-
mally open, single-pole switch and the

normally closed, single-pole switch.

Complete information and prices
will be forwarded upon request to
Grayhill, 1 N. Pulaski Road, Chicago
24, Illinois.

SUPER POWER SPEAKER
A new super power multireflex
speaker, which was designed for ex-
treme long-range sound projection

| over difficult terrain, has been an-

nounced by University Laboratories.

The AA-T7 which is being used ex-
tensively in applications for ship-to-
ship convoy and combat communica-

| tions, has an audio capacity of 200
| watts and is designed with a 250-cycle
| low-frequency cutoff for clarity in
| voice projection. The projection range

of this speaker is 114 miles.

The projector is reflexed for com-
pactness and mounts a battery of
seven Model PAH hermetically sealed,
shock and blast-proof driver units.

|. Rubber damped rim construction elim-

inates all trace of mechanical and

! acoustic resonance and rattle at full

power.

The construction of this unit is such
that it may be subjected to continu-
ous severe atmospheric exposure with-

wwWwW americanradiohistorv com

65-67 Seventh Avenue,

Because of these fea-
tures, the manufacturers are suggest-
ing its postwar use for stadiums, race

out damage.

tracks, ball parks, and other large
arenas which must be covered effec-
tively by the speaker system.

Details of this unit will be for-
warded upon request to University
Laboratories, 225 Varick Street, New
York 14, New York. ’

PLASTIC GROMMETS

A noninflammable plastic blind
grommet has been announced by the
Victory Mfg. Co. for applications re-
quiring good insulation and protec-
tion qualities.

The “Des-Grommet” is composed of
two parts molded from a special non-
inflammable formula of Lumarith
manufactured by Celanese Corpora-
tion. The two parts are so designed
that they may be applied from one
side only by means of a special tool.
To install this grommet, it is slipped
onto a special tool and thrust through
a hole in the partition. As the grom-
met is drawn together, an undercut
section on one half is engaged with a
spring locking section on the other
half. The tool then forces the two
sections together, locking them into
one integral unit at the point at which
the partition stops further movement.

These units are furnished in a wide
range of sizes to accommodate cables
and tubes from %" through 2” in
diameter. Two sizes for wall thick-
ness are supplied, one to accommodate
%" to %" and the second for bulk-
heads 1" to 1” in thickness. Unlim-
ited color choice makes these grom-
mets suitable for decorative applica-

Colors may also be used for

tions.
identification purposes.

For full engineering information
and sample grommets address re-

- quests on company letterhead to Vic-

tory Mfg. Co., 1105 S. Fair Qaks Av-
enue, South Pasadena, California.
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RCA PREFERRED-TYPE Metal Tubes
make your servicing easier and quicker

DURING the war it’s been hard to get metal types
...you have had to substitute glass types for
melals. Resull? We all realize, more than ever, how
much easier metal tubes make servicing! And for
good reason . . .

How many times have you had to add shields to
sets...how many hours have you spent realigning
... when self-shielding metal tubes would have
done the trick pronto! How much time have you
spent in grounding shields...when easy-to-work-
with metal tubes are sell-grounding?

Yes, metal tubes save trouble {from the word ““go.”
Even when you’re just testing tubes, metal types are
easier 1o take out and put in...without fooling

with clumsy shield cans.

We hope it won’t be long until plenty of RCA

THE FOUNTAINHEAD OF MODERN TUBE
DEVELOPMENT IS RCA

///
_——BU ’

WAR

June, 1913

— BONDS..KEEPEM/

RCA was first to market and manu-
facture metal tubes back in 1935.
Since then, RCA has made more than
150,000,000 metal tubes...more than all other
manufacturers put together. After the war, RCA
Preferred-Type metal tubes will offer both the
stock-saving advantages of the RCA Preferred-
Type Program, and the high performance assured
by the greatest experience in producing metal types.

»”

Preferred-Type metal tubes are available again. And
they’ll be welcome as replacements for unshielded
glass types. For, the time metal tubes save in servie-
ing means more money to you...bigger, better
profits and more satisfied customers.

When new sels start rolling, look for RCA metal
tubes in them. Sell your customers the sets you
know are easier to service.

Listen fo

“THE MUSIC AMERICA
LOVES BEST,”
Sundays, 4:30 P. M.
EWT, NBC Netwark

RADIO CORPORATION OF AMERICA

RCA VICTOR DIVISION, CAMDEN, N. J.

LEADS THE WAY . . In Radio 