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Most efficient televisor produced for
home use. LEquipped with Duralu-
minum lens disc 16”7  diameter.
Each of its 060 lenses accurately
adjusted focally to produce clear,
definite
driven by heavy duty synchronous

images on screen.  Disc
motor, with switch and framing de-
vice operated from front panel.

The Rawls Short Wave Unit in con-
nection with the broadcast receiver
has been especially designed for
long distance short wave reception
from 15 to 200 meters, Super llet-
erodyne Circuit incorporating 9
tubes in the combination.  The use
of the new multi mu and pentode
tubes give exceptional tone and
power. To switch from one short
wave hand to another, it is unneces-
sary to change coils—just the click
of the panel switch and the change
is made automatically.

A six-tube receiver, designed to give
the ultimate in tone, selectivity and
power. Uses the following tubes:
two 235 Multi Mu, one 224\ De-
tector, one 227 and onc 247 Pentode
output with 280 rectifier. The tone
quality of the set 15 due to the accu-
rate matching of all parts.  Its eight-
inch Dynamic speaker handles, with-
out distortion, the tremendous out-
put of the pentode tube. Designed
especially for reception of the syn-
chronized voice with television
image.

The television receiver is the most
important receiver of the combina-
tion.  Eight tubes T.R.F. circuit,
using two 235 Multi Mu in RF cir-
cuit, one 224\ Detector, one 2244,
one 227 and two 245s in audio cir-
cuit, also with the 280 rectifier. Very
careful attention has heen given the
audio amplifier and its frequency re-
sponse is flat from 15 to 75,000
cycles, which is necessary to give
clear, definite television images. Its
two 245 tubes are so connected to
supply the undistorted output and
current necessary for proper opera-
tion of the Rawls crater point lamp.

To give the public the very /ntmf in tclevision
our engineers have ])10(1\1&(1 the “Ultimate in
Television and Radio."—3Model T71785.

<> <

Pionecering in the television field they were
quick to grasp the need of a set capable ‘of pro-
ducing a picture large cnough for a group to
sit by and enjoy.

<>

No longer is it necessary to peep into a small
aperture. one person at i time. ‘The TV'8S pro-
jects a picture on a screen in the panel of set.
Tuvite your friends—any number of people cun
eijoy the program.

<>

I addition it is now possible to get the added
thrill of LISTENING 10O AS WELL AS SEE-
ING your favorite artist on the screen . . . and
the TV'83 is not only a television receiver . .
is also the latest in combination . Al.]. ”’-lV[:
RECEINVERS. . . . Covering bands from 15 to
530 meters.

<> <

IToused in a heautiful console cabinet that will

fit the 1p1)0|ntmenls of the most puunlmus home,
TR the last word in TELEU'ISION
“IND R.1DTO.

Dealers” franchises

L there is no dealer

=

W. C. Rawls & Company 5 TN
Bankers Trust Building
Norfolk, Virginia

_ Gentlemen:  Please send me complete
iformation about your dealer's franchise.

N 111 S S U

Address.n .

CHY e StAt s

RYBIIZA  Amplifier ... $1.50 RY
RY 3120 Amplifier .. 3.00 RY
RYBITIA  Amplitier .90 RY

Ry l‘]‘)'l Detector  Amplifier 2.75 RY
Detector Amplitier 2.50 iy
Detertor . 4.00 Ry
Detector A .75 ny

T.N.

Think of the thrill of reaching out with just
a turn of the dial to that wnknowon, witerplored
remion of shert waves . . . just beyond the range

of your present receiver. . .,
%> <>

Distance means aholutely nothing ... FOR-
EIGN BROANDCAST an exciting chase through
the underworld of a listant city hot on the trail
of a murderer. thief, reported clearly by the police
department.  Youn don't have to s‘rain to listen

.. osignals come in as loud and clear uas your
Ioml broadcast,

% <>
Listen to AMATEUR STATIONS all over

the world.
< <>

Tlear the progress in the field of Aviation.
Plans are timed and reported exactly the same
as on the most mealern  railroad . . . Dallas,
Texas, reports No. 622 overdue . . . quickly the
entire country is on the quévive searching for the
missing plane.

be walwable,  Write us of your qualifications
m your community handling the complete

Yellow Base Tubes

2-Volt Sereen Grid ....... 2.30
Sovall Pentade . ...
)‘

7.00 Ry
4.50 ny
1.60 RY
.80 Ry
1.00 RY
1.60 RY DA -l

Power Ampl
D Four Elemeat Tube
Four Element AC Tulbie..
A Amplilier
AC Detector
2-Volt General Purpose.

Ry B2 5oV outpur ...l LL160

W. C. RAWLS & COMPANY i

BANKERS TRUST BUILDING -+ « NORFOLK, VIRGINIA

Iu\\lx Anplifier oo 1.10

]'H\\t‘l Amplifie)

It is positively thrilling ., . and don’t foryct
all this time you are comfortably scated in your
favorite chair surrownded by your family and
friends . . . enjoyment for them all. ...

De up to date. . . order your Rawls TV&5
today . . . custs no more than a good single pur-
pose receiver. vet it provides thrills that you've
neTOr o r[uucmc‘u'

< <

LIST PRICE

$ 00

for cxclusive contract.
Rawls television sct, write us direct.

-Volt Multi-Mu
-Volt - Sereen Gri
-V, Teater Amp,
I"entod 1 H
. Radio Frequeaey Pen. 2.75

-Volt Pentole Anplifier. 1.55
.. 6

Pull Wine Rectifier 1.00
Hnlf Wave  Reetitier, oo 5.00
-Volt Multi-Mu L. 1.60

]h\\l~ Teletron Crater Point. 10.00

“Originators of Rawls
Yellow Base Tubes’

-
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[will train you
at home

tofill a
_p1G PAY & NIl
Radio Job =

for Broad Practical Experience
If you, are'disvsatisﬁed with your . .
glrﬁzntinnol;, ;fl e ;r%tﬁterugfhgg Free Book szen ‘Vzthout Extra Charg’g

prospect of anything better than a
skinny pay envelope—clip the cou-

Teus HOW With the aid of this equipment you can work

pon NOW. Get my big FREEIlc)oog out with your own hands many of the things you

on the opportunities in Radio. Rea read in our text books. From it you get the

how quickly you can learn atéxon}e Mail coupon! valuable experience that tells an expert from a

lEl}lxp{;ur F%laarte gt:)%‘; J?gb;’em‘; gtg:i? beginner. In a short time you have learned what

uates have been getting—real jobs with real futures. it .W?Uld ‘tflke ;:ears fo learn in the field. It.,s

M Radio E ts Make $50 $100 K raining like this that puts the extra dollars in

;\n i:tlo XPH'thS Rad'eI : tto ; a ere your pay envelope. Some of the many circuits

n a en years ¢ hadlo Industry has grown Irom ou build and experiments g

$100 a week $2.000,000 to hundreds of millions of dollars. Over Iy\rleqsurl;ng the merigj of a r'i[‘ubeyobuuilgielll‘fmz‘lm Oahre-

o ir 300.00040obs have been created by thi rowth, and thou- . e g an m
My earnings in Radio Y S B g meter, tube voltmeter, and a Grid dip meter for

sands more will be created by its continued development. A 5 A
Many men and young men with the right training—the kind service work. You actually make experiments
would be whan I enrolled. ©f training I give you in the N. R. I. course—have stepped illustrating the important principles in the 25
They seldom fall under into Radio at two and three times their former salaries. best known sets.

§100 a week. If your Get Ready Now for Jobs Like These
course cost four or five Broadcasting stations use engineers, operators, station
times more 1 would still managers, and pay up to $5,000 a year. Manufacturers
consider it a good invest-  continually employ testers, inspectors, foremen, engineers,

are many times greater
than I ever expected they

ment.” service men, buyers, for jobs paying up to $6,000 a year.
E. E. WINBORNE Radio Operators on ships enjoy life, see the world, with
1267 W. 48th St., beard and lodging free, and get good pay besides. Dealers

Norfclk, Va. and jobbers emplov service men. salesmen, buyers, managers,
- and pay up to $100 a week. My book tells you about these
and many other kinds of interesting radio jobs.

Many N. R. I. Men Have Made $200 to $1,000

in spare time while learning
The day you enroll with me I send you material which
you should master quickly for doing 28 jobs, common in
most every neighborhood, for spare time money. Through-

Jumped grom $3§ to out your course I send you information on servicing popu-

.. 8100 a week lar d‘:“;f;gooioseésf O%Oglfvgryl(‘}u HIGH L di?n‘tls“iisaih%};:tsg::g Apparatus for transmission and reception of
1 wg??;zﬁpg";?;‘; &%‘g;{o time while studying. My course is famous as the course an actual radio signal—one of the many
Jast week [ earned 8110 that pays for itself. experiments gsct up with my outfits.
servicing and selling Talking Movies, Television, Aircraft Radio l h
Radios. 1 owe my success included
to N. R. I. You starteg Special training in Talking Movies, Television and Home ave. doubled
me off on the right foOL.” relevision experiments, Radio’s wse in Aviation, Servicing @Id trlpled the

J. A. VAUGHN and Merchandising Sets. Broadcasting, Commercial and .
Grand Radio & Appliance Ship Smtionts z;retimlslmtiﬁd. II alrln 80 sure thatt N. tR I.f cag Salarles of many
Compan train you satisfactorily that I will agree in writing to refun 3
3107 S. Gmr?d %ou]evard, over,\} penny ofi y{)ur tuition Sif you are not satisfied with F}llnd Out about i
St. Louis, Mo. my L.esson an nstruction Service upon completion. O
_ 64-page book of information FREE this tested way

Get your copy today. Tt tells you where Radio’s good Johs are.
what they pay, tells You ghout my course, what others who have taken
it are doing and making. Find out what Radio offers you without the
slightest obligation. ACT NOW

J. E. SMITH, President
“‘°I° "1": in 6 months National Radio Institute Dept., 2GC4

‘In  looking over my
records I find I made $500 Washington, D. C.
from January to May in
my spare tine. My best
week brougit me $107.
1 have only one regret
regarding jyour course
—I should have taken
i long agc.”

HOYT MOORE
R. R. 3, Box 919,
Indianapdis, Ind.,

?o B GGER

Our Own Home

— Pioneer and World’s
s Largest Home-Study Ra-
- ke dio training orgamization
3 .7 devoted entirely to train-
ing men and young men
for good jobs in the Radio
industry. Qur growth has
paralleled Radio’s growth,
We occupy three hundred
times as much floor space
=ts now as we did when or-
ganized in 1914.

Lifetime Employment Service to all Qradates

J. E. SMITH, President
National Radio Institute, Dept. 2GC4
Washington, D, C.

Dear Mr. Smith: Send me your free book. 1
understand this request does not obligate me

Name ST G TN A g -

Address............ e

Cityeoo.. " SR C e sspissiri, :!
——iz
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for the Radio
Trained Man
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Don’t spend your life slaving away in some dull, hopeless job! Don’t be

satisfied to work for a mere $20 or $30 a week. Let me show you how to

get your start in Radio — the fastest-growing, biggest money-making game on eanh.l P f'l . i |

Jobs Leading to Salaries of $50 a Week and Up /

Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman |/ %
and in Service and Installation Work —as Operator or Manager of a Broad- &/
casting Station — as Wireless Operator on a Ship or Airplane, or in Talking
Picture or Sound Work— HUNDREDS OF OPPORTUNITIES for a real future in Radio!

Ten Weeks of Shop Training

Pay Your Tuition After Graduation

L

P
"

We don’t teach by book study. We train you on a great outlay of Radio, Television and
Sound equipment—on scores of modern Radio Receivers, huge Broadcasting equipment, the
very latest and newest Television apparatus, Talking Picture and Sound Reproduction equip-
ment, Code Practice equipment, etc. You don’t need advanced education or previous expe-

rience. We give you — RIGHT HERE IN THE COYNE SHOPS — the actual practice anc
experience you’ll need for your start in this great field. And because we cut out all useless
theory and only give that which is necessary you get a practical training in 10 weeks.

TELEVISION ard TALKING PICTURES

And Television is already here! Soon there’ll be ademand for THOUSANDS of TELEVISION
EXPERTS! The man who learns Television now can have a great future in this great new
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE
and learn Television on the very latest, newest Television equipment. Talking Picture and
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new
Radio field just beginning to grow! Perpare NOW for these wonderful opportunities! Learn
Radio Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment.

PAY FOR YOUR TRAINING
After You Graduate

I am making an offer that no other school has dared
to do. I’ll take you here in my shops and give you this
training and you pay your tuition after you have
graduated. Two months after you complete my
course you make your first payment, and then you
have ten months to complete your payments. There
are no strings to this offer. I know a lot of honest fel-
lows haven’t got a lot of money these days, but still
want to prepare themselves for a real job so they
won’t have to worry about hard times or lay offs.

I’ve got enough confidence in these fellows and in
my training to give them the training they need and
pay me back after they have their training.

If you who read this advertisement are really inter-
ested in your future here is the chance of a life time.
Mail the coupon today and I’ll give you all the facts.

ALL PRACTICAL WORK
At COYNE in Chicago

ALL ACTUAL, PRACTICAL WORK. You build radio sets,
install and service them. You actually operate great Broadcast-
ing equipment. You construct Television Receiving Sets and ac-

ly trasmit your own Television programs over our mod-

—

ern Television equipment. You work on real Talking Picture
machines and Sound equipment. You learn Wireless Operating
on actual Code Practice apparatus. We don’t waste time on
useless theory. We give you the practical training you’ll need
—in 10 short, pleasant weeks.

MANY EARN WHILE LEARNING

You get Free Employment Service for Life. And don’t letlack
of money stop you. Many of our students make all or a good part
of their living expenses while going to school and if you should
need this help just write to me. Coyne is 33 years old. Coyne
Training is tested —proven beyond all doubt. You can find out
everythingabsolutely free. Justmailcoupon formy big free book!

COYNE ELECTRICAL SCHOOL,
500 S. Paulina St., Dept. C2-1M Chicago, IIL.
- Mail Coupon Today §for All the Facts

= H. C. LEWIS, President

1 Radio Division, Coyne Electrical School

i 9

i 500 S. Paulina St., Dept. C2-1M Chicago, III.

§ Dear Mr. Lewis:—Send me your Big Free Radio Book, and
] 21 details of gour Special Offer, including your “Pay After
1 raduate”’ offer.

[ |

= Name . ... i 503000000
[ ]

: Address ... o 5000000

|

(]

cecsecetona"
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AIRCRAFT RADIO, by Myron
Eddy. Cloth covers,

B
size 6x8%”,
284 pages, 68 illustrations.

Price .... $4-50

A complete guide to the principles.
selection, installation, operation and
maintenance of aircraft radio.

THE RADIO HANDBOOK. by
James A. Moyer and John F. Wo-
strgl. Floexible covers, size 532x8”,
886 pages. 650 lllustra-s

tlons. Price ............ 5'00
Comprehensive data on short-wave
apparatus, vacuum tubes. modern
radlo receivers and transmitters,

photoelectric cells, televislon, sound
motion plctures. tables, graphs, dla-
grams, etc. No radio man should
miss i,

RADIO FREQUENCY ELECTRI-
CAL REQUIREMENTS. by Hugh

A. Brown. Cloth covers. size 6x9”,
386 pages, 235 1llustra-
tlons. Price ............ $4'00

One of the few great books on this
important subiect. Everything from
thermionic-tube coefficients to Diezo-
electric measurements.

TELEVISION, Its
Uses, by Edgar H. Felix.
covers, size 51 XT3". 272
pages,
Price
A practical complete cross-section of
television today. One of the very
beist books on this important art in
print.

Methods and
Cloth

MAGNETIC PHENOMENA, by
Samuel Rabinson Willlams.  Cloth
covers, size 6x9”, 230 pages, 150
tllustrations, and numer- $3 00
ous tables. Price........ 0
All electric matars, coudling cofls,
magnetic and dynamic loud-speak-
ers, transformers, choke colls, etc.,
are dependent on magnetic phenom-
ena. This flne boock is complete on
the subiect.

HOW TO BUILD ANO OPERATE
SHORT-WAVE RECEIVERS. by
Fditors of SHORT WAVE
CRAFT. Stiff Paper covers, size
71%x9%”, 76 pages, 250 illus- 50c
trations. Price prepaid....

The greatest book on building and
operating short wave gets_and con-
verters in print today. No better
book printed.

CINEMATOGRAPHY, by James 15.
Cameron. Stiff Ocovlers, alze 73%x5”,
240 pages, 150 {llustra-

tions. Price ........ $3'50
Everything on the suhject from °*‘si-
lent”” and ‘talkie’’ 16 mm. film to
its manufacture and to the final
projection is in this marvelous
volume- R

QUESTIONS AND ANSWERS—
Sound Motion Pictures. by James
R. Cameron. Cloth covers, size 7%

x5”, 250 pages. $3.50

Price
The most important hook on the

technical subject of ‘‘Talkies.’”

AUDELS RADIOMAN’'S GUIDE. by
Frank D. Graham. Cloth covers

ggxlble). size 5x634”, 220 pages.
: 11lustrations.
Price ......... Daaaaa e 1 -00

A practical, concise book present-
ing the theoretical and practical In-
formation for the proper operation,
maintenance and service as applied
to modern radio practice.

THE RADIO AMATEUR'S HAND-
BOOK, (New Revised Edition), by
A. Fre;erlsc/k Coléigns. Cloth covers,
size 5%xT#”, 3 pages,

109 illustrations. Price... $2'00
If you wish to become a radio
amateur (radio ham) this book tells
you how. FEverything in recelving
and transmitter sets and how to
build them.

RADIO PUBLICATIONS

RADIO SET ANALYZERS AND
HOW T0 USE THEM, by L. Van der
Mel. Stiff Paper covers, size 6397,
68 pages, 45 illustrations. 50c
Price DPrebald
The first book giving the fundamen-
tals of radio servicing design In a
manner _which is clear even to the
tyro. NoO service man can be with-
out it.

—_—_—

RADIO AND ELECTRONIC DIC-
TIONARY, by Harold P. Manley.
Cloth covers, size 6x§”, 300 pages.
550 1lustrations. $2 50
Price prepaid .......... .

A fully - indexed volume, which
places at your finger-tips definitions
of 3,800 radio words and phrases;
of inestimable value.

FOUNDATIONS OF RADIO, by
Rudoiph L. Duncan. Cloth covers,

size 5%x8”, 216 pages, 145 lllustra-
tions. Numerous tables. $2 50
PriCO eeceeerrorcarorsrs .
This textbook gives you the funda-
mentals of electriclty as applied to
radlo. It equips you for further
study 1o the fleld of radio,

EXPERIMENTAL RADIO ENGI-
NEERING, by John H. Morecroft.
(Cloth covers, size 6x9”, 346 pages.
250 illustrations,

Price ..coericionns
A student’s book: devoted to the
principles of radlo apparatus; in-
tended to accompany a course in
electricity. The best of its kind.

TALKING PICTURES, by Bernard
Brown. Cloth covers, slze 5%x8%”,
327 pages,
tions. Price
The non-technical man reading this
hook feels that he has been trans-
ported to a wonderland; technicians
refer to it time after time.

CONQUEROR OF SPACE—The Life
of Lee do Forest, by G. Carneal
Cloth covers, size B5%x8%”. 296
pages, illustrated.

Price prepaid............ .
This is a blography of the ‘Father
of Radio.”” De Forest is the most
important fleure in the development
of modern radio,

THE RADIO AMATEUR'S HAND.
BOOK gth Edition. A Manual
of Amateur Short-wave Radio-tele.
graphl¢ Communication, by Amer-
ican Radio Relay League.  Stiff
paper covers, size 6%x8%”, 160
pages, 227 1llustrations, 90
Price postpald ......... ... c
No radlo amateur needs to be told
that this 1s Whe latest and most up-
to-date edition of this famous man-
ual. Over 100,000 sold.

ITS FUTURE, by
Cioth covers, size 6x
9”7, 349 pages,

Price 8 Dlms $400

Vivid chronicles of radio broadeast-
ing, communications, Industry, reg-
ulations, etc. If you are in radio
you MUST have this book,

RADIO AND
Martin Codel.

SHORT WAVES, by C. R. Leutz
and R. B. Gable. Stiff Covers. Size

6x9”, 384 pages, 258 illus-

trations. Price, prepaid.. $3'00
The bizzest and most complele book
on short waves. Covers every Imag-
inable phase, lncluding S.W. Super-

heterodynes. The authors are fam-
ous S.W. authorities.

RADIO FREQUENCY MEASURE.
MENTS, by E. B. Moullin. Cloth
covers, size 6x9”, 487 pages, 289 il-
lustrations,

Price prepald 2-50
This large volume answers all ques-
tions which arige In the design and
construction of R.F. circuits of every
possible type. The greatest and
most authoritative book of 1ts kind
in print for radio students and en-
gineers.

RADIO MOVIES AND TELE-
VISION, by C. Francis Jenkins.
Cloth covers, size $%x6”, 144 pazes,
profusely illustrated.

Price o 2'25
A complete volume by the master
of television, giving everything in
television, including constructional
details for building your own tele-
vision sets.

RADIO VISION, by C. Francis
Jenkins. Cloth covers, slze 914x6”,
144 pages, profusely illustra- 90
trated. Price prepaid....... c
An excellent book. The Jenkins tele-
vigion system, as well as many
other modern television systems fully
described.

A POPULAR GUIDE TO RADIO,
by B. Francls Dashiell. Cloth cov-
ers, glze 5%x8%”, 286 pages, pro-
fusely illustrated.

Price prepald ........... o
The fundamental prineiples of ra-
dlo. From crystal rectifiers to the
latest electron tube amplification,
ete.

RIDING THE AIR WAVES, by
Erlc Palmer, Jr. Cloth covers, size
T%x5%”, 328 pages.

Price cocieeceriniianiaes .
No radio amateur or ‘“‘ham” can
afford to be without this hook,
written by the author of ‘‘Around
the World with 5 Watts.”

SOUND PICTURES AND
TROUBLE SHOOTERS MANUAL,
by Cameron and Rider. Cloth cover.

size 8x5%”, 1120 pnges,$7 50

profusely illustrated. Price

The standby of every aperator. Tt is
ghet most thorcufh book on the sub-
Jject,

TELEVISION TODAY AND TO-
MORROW, by A. Moseley and
H. J. B, Chapple. Clath covers, size
8x5%", 130 pages, profuse-$2 50
1y illustrated. Price prepaid .

A most up-to-date work on televis-
ion describing In detail the appar-
atus used by Baird.

S. GERNSBACK'S RADIO ENCY-
CLOPEDIA (Second Edition). Red
Morocco Fiexible Binder, 352 pages,
2201 radio definitions, 1253 illus-

;’rr!i(c‘:n?'. .:.34 tables. 3 -2 5

The most comPrehensive encyclopedia
of its kind in print. Remrrkably up-
to-date In every way, with marvel-
ous illustrations.

How to order

We cannot ship C.0.D.
Our prices are net, as
shown. Some of the
books include postage.
Those that do not will
be shipped by express
collect if sufficient post-
age is not included by
you.

DRAKE'S CYCLOPEDIA OF

RADIO AND ELECTRONICS, by
H. P. Manly. Cloth covers, size
6x9”, 1050 pages, 1080 illustrations.
New 1832 Edition,

Price .... 6.00
The larzest wark of its kind ever
put between two covers. New and
up-to-date; a standby for every
radio man.

RADIO_TROUSBLE SHOOTING, by
Ennor R. Haan, E.E. Flexible cov-
ers, size 6x9”, 323 pages,

257 {1lustrations. Price... $3-00
An intensely practleal handhook for
all radio service men and operators.
Up-to-date in every respect,

FUNDAMENTALS OF RADIO, by
R. R. Ramsey, Professor of Physies,
Indiana University. Clath covers,
size 9%x6”, 372 pages, 11-
lustrated. Price, prepaid. $3-50
The backbone of the radio art. This
book gives you the foundation en
radio from A to Z.

%FFICIAL RADIO SERVICE MAN-

AL, Volume |, by Hugo Gerns-
back and Clyde Fitch. Flexible
loose-leaf binder, size 9x12”, over

2,000 illustrations, 650 pages.
COMPLETE WITH SIX SUPPLE-
MENTS.

Price prepald ........... o

The Service Man’s Bible. Greatest
hook ever published on the subiject.
Contains all old clrcuits of every
imaginable commercial radic set up
to 1931.

OFFICIAL RAD|O SERVICE MAN-
UAL, Volume 11, by Tluge Gerns-
back, C. E. Denton and C. H. W.
Nason, with 1932 Free Supplements,
1000  pages, 2000 glustratinns.
Flexible Loose-leaf Bind-

er,size 9x12”. Price,prepaid $4-00
The talk of the radlo industry.
This marvelous volume contains
everything in radio, circults, and
radio developments. for 1932. Not
a line of duplication between 1931
and 1932 volumes.  (Vol. 1and Vol. 2.)

ELEMENTS OF RADIO COMMUN.
ICATION, by Professor John H.
Morecroft. (‘lnth] covers, slze 9x6”,
270 pages, 170 illustra-

tions. Price ............ $3-00
An authoritative volume embracing
every Imaginable phase In radie
communication.

RADIO SERVICE MAN'S HANDY.-
B00K WITH ADDENDA DATA
SHEETS. Flexible covers, slze 9x

127, 200 pages, 400 illus-
trat'lons. Price prepaid.. $1‘95
The Service Man’s standby. Con-

talns the latest practical informa-
tion on radio servicing.

RADIO TELEGRAPHY AND
TELEPHONY, by R. L. Dunecan
and C. E. Drew. (New Edition.)
Cloth 46cuvers. size 9%x6”, 950
pages, 468 1llustrations.

Price o.oocvviniiniraennn $7'50
Everything from Ohms Law to vac-
uum tubes and detectors, to oscil-
lographs and radlo compasses thor-
oughly treated in this great book.

PRACTICAL RADIO CONSTRUC-
TION AND REPAIRING, by J. A.

Movyer, S.B.. AM. and J, F. Wo
strel. lcslgthnmversi size 8x5”, 3%4
nages, illustrations,

Price .. .ieeiiiiiiiiiiaen $2-50

A "handbook that every radio set
tester and general student must
have. The diagrams alone are worth
the price of the book.

B herewith present the most
complete collection of recent
important radio bocks. We have,
after an exhaustive study, selected
these volumes because they repre-
sent the foremost radio books of
their kind In print today. There
1s such a great variety that we
are sure it will satisfy any taste
as well as any redquirement that
the student of radie might have.
We publish no catalogue and
ask you to be kind enough to or-
der direct from this page. Prompt
shipments will be made to you
direct from the publishers. We
merely act as a clearing house for
a number of radlo publishers and
OUR PRICES ARE AS LOW OR
LOWER THAN WILL BE FOUND
ANYWHERE. Remit by money
order or certifled check. If you
send cash, be sure to register it,

——
PRACTICAL RADIO—INCLUDING
THE TESTING OF RADIO RE-
CEIVING SETS, by James A.
Moyer, 8.B., AM. and John F.
Wostrel. Cloth covers, size 8x5”,

378 pages, 223 musmbsz-so

tions. Price ............

The title gives the story. Every-
thing from crystal sets to the latest
mullzi-tube recelver; and how they
work.

RADIO RECEIVING TUBES, by
Moyer and Wostrel. Cléth covers,
size T¥%x5%"”, 298 pages, 2 50
181 {llustrations. Price... $ .
One of the finest books on vacuum
tubes. Everything worthwhile on the
subject treated In a masterful
manner.

HOW TO PASS U. S. GOVERN-
MENT RADIO LICENSE EXAM-
INATIONS, by R L. Duncan and
g% E. Drgw. Flexible covers, size
x7”, 170 pages, 92 illus-

trations, appendix. Price..$2-00
The most important hook on the
subject ever published. Gives every
concelvable angle which wili help
you to pass a radio license exam-
ination successfully.

PRINCIPLES OF RADIO, by Keith
sliiesr:nev. 417\%..»\. Cloth covers, size
x512”, pages, 306
{llustrations. Price .,.,. $3-50
A marvelously written texthook with
the latest radlo principles, includ-
ing screen grid and pentods,
plifiers, etc.

PHOTOCELLS AND THEIR AP-

am-

PLICATION, by V. E. Zworykin,
E.E.., Ph.D. and E. D Wilson,
Ph.D. Cloth covers, size 5%x8”.

210 pages. 97 illustrations.
Price cceveeinn... $2-50
Get In on this coming art. Baok
covers everything on the subject im-
portant in radio, talking pictures,
television, etc.

RADIO TRAFFIC MANUAL AND
OPERATING REGULATIONS. by

i I. Duncan and CQ E. Drew.
lexible covers. size 9x
6”, 186 pages, Price..... $2-00

A live wire book for all radio ama-
teurs, Including how to learn Code,
abbreviations, International Radlo-
graph Convention, Radio Act of
1927, ete.

PRINCIPLES OF RADIO COM-
MUNICATION, by J. H. Morecroft,
Prof. of Electrical Engineering. Co-
lumbia TUniversity. Cloth covers,
size 9%%x6”,988 pages,pro- $7 50
fusely illustrated. Price.. .
THE radio classic, by the dean of
radio. Covers entire radio art as
does no other book.

EXPERIMENTAL RADIO, by R.
R. Ramsey, Prof. of Physics, Indi-
ana University. Cloth covers, size
T1.x5%"”, 256 Dages, 168$2 75
1llustrations. Price, postpaid .

A marvelous book for the experi-
menter. Experiments galore in easy
comprehensible language.

FUNDAMENTAL PRINCIPLES OF
RADIO. by Louls Martin, B.S. Stiff
gaper covers, slze 6x9”, 68 pages,
5 illustrations. Price,

prepald ...... .o §0C
Just what the title says, but it
gives you the HOW and WHY of
radio in Dain English. THE book
for beginners.

MODERN VACUUM TUBES and

How They Work, by ‘‘Bob” Hertz-
berg. Stiff Paper covers, size 6x8”,
68 pages, 150 {llustrations. 50

Price, prepaid............... c

Just published, this {mportant book
covers the art as does no other book.
Descrihes all the latest tubes, in-
cluding the ’‘Triple Twin’’,

NEW YORK, N. Y.

245-T GREENWICH STREET
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CATHODE RAY TUBE OR DISC?

By HUGO GERNSBACK

HERE seems to be a good deal of confusion, not only
in the public’s mind but partly in manufacturers’
minds as well, as to which will prevail in the future
—the cathode ray tube or the disc.

The writer frankly believes that when television is finally
accepted on a par with present-day audible radio, most
likely neither the cathode ray tube nor the disc will be found
in the television set of 1942 or thereabouts. Radio, as well
as all other similar mechanical arts, has proven again that
new inventions never spring into existence fully perfected.
It is a slow process of evolution. Neither the dise nor the
cathode ray tube is perfect, both have their faults and short-
comings, and the chances are that in the future an entirely
different television system will be used. It probably will
be an outgrowth of the cathode ray tube or it may be a com-
bination of both cathode ray and neon tubes, but it surely
will not be a mechanical disc.

The disc should not be condemned entirely, as it certainly
has shown its worth up to the present time, and has helped
to make television what it is. The trouble with the dise is,
of course, the mechanics of it. This feature, for some reason
or other, seem to be looked upon with more or less suspicion
by the average radio engineer.

The idea of the disc does not seem to present as “elegant”
a solution for television, as, for instance, the silent and non-
mechanical cathode ray tube, which has no moving parts at
all. In this respect, the cathode ray tube approaches our pre-
sent-day radio sets, in which we have no mechanically mov-
ing parts, the only “moving” parts being the silent electrons
which fly at the speed of light inside the tubes.

As I have stated in a previous editorial—which, by the
way, has brought in letters from all over the world—the
chances are that in the end we will not “scan” at all, as we
know the term today. However, this is probably in the fu-
ture, and it undoubtedly will be some time before the art
catches up with that prediction, possible and plausible as it
is.

If it were not for the mechanics and moving parts of the
present disc system, we might say that the lemns dise, which
is in use at present, has reached a fairly high state of de-
velopment. It is certainly a tremendous improvement over
the plain hole discs with which we started out. By means of
the crater tubes now available, we really get a very satis-
factory amount of illumination, and fair size images can

be obtained._ As_such lens discs are produced now, they are
reasonable in price and their results are pretty fair.

A mistaken notion of the advocates of the cathode ray
tube is that this tube has cured all the ills of the dise. This
1s not true at the present time of writing. In the first place,
you can now get only small images with a cathode ray tube—
about five inches on each side. Making the images larger
calls for larger tubes or expensive projection apparatus.
These are not practical or economical at this stage of the
art, because their cost is commercially prohibitive. Second-
ly, the color of the obtained image is not any better—if as
good—as. with the crater tube. With the latter we obtain
the familiar orange and black combination, whereas the cath-
ode ray tube gives a green and black effect which, to many,
Is not as pleasing as the orange and black combination. Other
colors can be obtained, but practically all of the tubes
now available use green. It is true that the cathode ray
tube gives better definition and better detail when working
at the ultra-high frequencies, and as the art progresses there
is no question but that it will take the lead and in time
supersede the disc entirely. That time, however, has not
vet arrived. I believe the disc has not as yet seen the end
of its ascension, by any means. The chances are that a
number of improvements can still be made on the dise to
make it vastly more efficient than it is today. In my opin-
ion, the disc will be with us for a number of years to come,
even though the cathode ray tube will forge ahead and will
eventually come out far in the lead.

A parallel to this might be had in the crystal detector.

At one time we had nothing but crystal receivers. Later,
the vacuum tube came along and took the lead, and has held
it ever since. Yet, strange to say and believe it or not, the
crystal detector is still being sold in good quantities today,
and thousands and thousands of crystal sets are still being
bought all over the world—including the United States.

At the present time cathode ray tubes are necessarily ex-
pensive, but it should be remembered that vacuum tubes
which sell today for 35c at one time brought $12.00—and
were difficult to obtain at that. There is little question that
as the art progresses tremendous improvements will be made
in the cathode ray tubes to give us better and larger images.
At the same time the future cathode ray tube probably will
not sell for any more than a good radio tube brings today—
with the chances that its price will be even lower.
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e STUDIO ASPECT «+ TELEVISION

A singer being “televised” in the original Baird studio us it sppeared in 192§,

ITH television transmission

‘;‘/ establishing themselves gradu-

ally all over the world, there

are many different aspects of
the whole science which are demand-
ing specialization. At the receiving end
the amateur can concentrate on his
experiments in connection with the
vision apparatus itself and also in the
design of that type of set best suited
to the reception of the vision signals
broadcast into the ether.

At the transmitting end, however,
not only are concentrated efforts be-
ing made from the technical angle,
but studio experts are studying a new
technique which has arisen so that by
the best management what can be
seen with existing apparatus will be
greatly improved. One writer recently
summed up the situation in the fol-
lowing very able manner: “Television,
like ‘the pictures’ and like broadcast-
ing itself, is one of those peculiar mix-
tures of art and science, of stage
management and academic engin-
eering, that demand a true versa-
tility of mind and generous blend- E
ing of talent if we are to make
quick progress.”

Direction in the studio, with its
call for intimate knowledge as to §
what form of dress, make up and &
gesture comes_ over best on the
image screen, is showing its e’- §
fects. This can be substantiated if £ |
the trouble is taken to compa~e |
modern images with those of, say,
twelve months or so ago. ;

Speaking broadly, there are
three types of views which at the |
present state of the science repre- |
sent or embrace the scenes or sub-

extended and the extended. Taking
these in turn we find that the close-
up is one in which the detail is very
distinet, but only the head and should-
ers are visible. In this view therefore
it is necessary to include only those
artists whose facial expression and
head movements are the main features
of the work.

This is covered by those singers who
are able skilfully to characterize their
songs, comedians with character make-
up and lecturers who have models
which will illustrate their talk and
thus add enormously to its educational
value. In the general sense the usual
“straight singer’’ fails to make an in-
teresting subject while even mimics,
siffleurs, etc., have not the same tele-
vision value as those first mentioned.
The long periods of facial immobility
during their turn is detrimental to

picture interest, a factor which must
always loom in the foreground with a
television program.

Coming now to the semi-extended
or three-quarter length picture, it is
found that instrumentalists (violin-
ists, banjoists, etc.) together with nov-
elties like shadowgraphy and cartoons,
singers in costume and comedians
using props and capable of good ac-
tion, make the best subjects. Owing
to the relatively small space available
which artists have at their disposal,
very great care and constant supervi-
sion are essential to ensure that the
area covered by the scanning dise or
mirror drum is utilized to the fullest
advantage.

Finally we have the extended scene,
in which a greater amount of space is
available for the artist or artists but
anfortunately the resultant detail in
the image is less than with the two
. other scenes, especially the first.

* In this form of telev'sion presen-
tation movement is called for, not
just the restricted action of cross
talk comedians or the movement
of a violinist’s bowing arm, but
definite body action such as ex-
pressed by dancers or in the dem-
onstrations of sport (golf, tennis,
ete.) If a small sketch for revue
is to be put over then generally
8 they are specially written with
the television requirements care-
fully borne in mind to ensure the
hest results being obta‘ned.

In some of the accompanying
photographic illustrations various
stages in this development of stu-

- dio technique can be traced. The

jects which can be transmitted early studio photographs em-
best. These have come to be The Baird studio arrangement for a semi-extended phasize the restriction imposed
known as the close-up, the semi- scene, with « cartoonist for the subject. by the close-up although since
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these were taken in the Baird studios
as far back as 1928, great progress
has been made. We have the individ-
ual vocalist, pianist and lecturer com-
plete with model to emphasize his
salient points.

A step forward is then indicated by
the semi-extended scenes of early 1931
also taken in the Baird studio. Two
scenes from a small sketch are shown,
only one artist at a time being watch-
ed on the image screen.

Among some of the best turns which
have been “worked up’ in England
to fulfil television’s demands is the
weekly cartoon feature which forms
part of the Baird television broadecast
in the morning program. The -car-
toonist, Mr. Rupert Harvey, wields his
charcoal while maintaining a constant
flow of patter pertaining to the sub-
ject being shown. The illustration
gives a very clear idea of the size of
the drawing best suited for presen-
tation.

The positioning of the photo-elec-
tric cells is of extreme importance and
one of the photographs shows the
“boxes,” each with six apertures, which

house these ‘“light microphones,” whose
funetion is to translate light shades in-
to equivalent terms of electrical cur-
rent. In addition, the microphone
must be close at hand and this is seen
on the right just below the cell case.
The rather heavy cable is the cell lead
which passes to the initial stages of
the amplifier handling the vision sig-
nals.

Taking a very general survey of the
whole situation 1t must be appreci-
ated that the individual or ind.viduals
looking in are concentrating their at-
tention on a very small area and in
consequence, to maintain human in-
terest throughout the broadecast, there
should be no suggestion of monotony
in the program.

Careful observation and an analysis
of written commentators has shown
that the best way of avoiding this is
to break up the program into as many
“‘groups’” or turns as possible. These
must not be too short or a discon-
nected effeet is brought about and the
procedure adopted in English televi-
sion transmissions is to allot approxi-
mately four minutes to a single act
for each group. Furthermore, where
such a course is practicable, changes
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from one view (i.e. close-up, semi-ex-
tended and extended) to ancother are
made to vary the types of subjects.
During these transition pericds ex-
cerpts from phonograph records are
played on the “sound” wavelength
while a strong synchronizing signal is
transmitted an the “vision” wavelength.
The former ensures that anyone at
the receiving end will not imagine a
breakdowr has occurred at the trans-
mitter, for the loud speaker still fune-
tions, while the predominant synchron-
izing signal serves the very useful pur-
pose of keeping the visien apparatus
in both frame and phase withcut the
necessity for re-adjustment when the
performer makes his re-appearance.
Numberless experiments have been
carried out and are still going on to
ascertain the suitability cf artists and
scenes for television as exemplified
by present day methods. As a case in
point it ecan be said that entertainers
at the piana are a type which it is
advisable to utilize only at intervals.
On the other hand, these entertainers
use a form c¢f showmanship which is
alien to the solo pian‘st, whose move-
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Upper lefi: « scene from a 1931 tele-
viston sketchk presented in the DBawrd
stndio. Note the photo-clectyric cells at
the extreme right. Upper right: another
incident of the same sketeh. Here mote
the background screen. Bottom: Illus-
trating the educational walue of tele-
viston, whereby a lecturer can show
models with his talk.
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ment of the hands over the keys, be-
ing the only movement, is hardly broad
enough to sustain interest unless he
or she is an outstanding personality in
the musical world.

It cannot be too strongly empha-
s.zed that an enormous amount of
personal care and attention has to be
given to every individual, as the tele-
vision requirements of separate ar-
tists are seldom alike. This is where
the studio director can make good use
of his intimate knowledge of the seci-
ence. There are different positions
for the photo-electric cell stands and
microphone stand, while details of
style, color and costume material, to-
gether with ornaments and properties,
must be gone into in great detail.

For example, it is necessary to re-
member that red, when televised, ap-
pears white and, therefore, rouge on
the lips or cheeks should be avoided.
If it is desired specially to emphasize
the lips, then a little blue grease paint
will ensure this happening. A dark
complexion can be much enhanced by
a little flesh-colored powder, while if
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the hair is curly or waved a pleasing
effect is always secured.

Apparently dresses of a bright red,
pink or white color should not be
worn, nor those of black or any very
dark color. Light blue and light green
are among the best, although there is
not the least objection to a patterned
material provided the contrasts are
not too pronounced.

Short-sleeved dresses with perhaps
a bracelet on the arm are quite effec-
tive, while a V or square-cut neck is
better for vision. If a necklace is
worn it may well be of the “choker”
variety.

In the matter of jewelry, discrim-
ination should be exercised, and speecial
care taken to avoid wearing diamonds
or other stones which shine or sparkle
excessively. Pearls, and beads of a
darker shade, seem to be the best.

Small wonder then that the studio
aspect of television plays such an im-
portant part in the scheme of things
and as technical perfection is reached
this side of the question will take on
even a greater share in the success
which we all know is coming to televi-
sion.



