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RADIO
INFORMATION

”MAN ALIVE!—I NEVER KNEW i

Radio Servicing Course

THERE WERE SUCH BOOKS!” By Ghirardi and Freed

If ever a lhelpful servicing book was
written, this is it! Ghirardi, author of the
Rudio Physics Course and Bertram M.
Freed, service department head of one of
the country’s largest radio chain stores,
have produced a practical book that will
enable you to make money—by doing sei-
enlific radio servicing—in a logical, rapid
way—with proper test equipment.

Youve never seen anything like them before! If vou want radio books
that really explain things- that go into the most minute details 1o get those
diflicult, pesky points straightened out in your mind-—that cover every phase
of practical radio in a clear, sparkling, up-to-date manner —whose pages are
chock full of hitherto unpublished, money-making ideas and invaluable dia-
grams, charts, tables and photographs which really make things clear—that
were written by radio’s best known instructor— that are unquulifiedly pre-
ferred by most radio instruetors, and are actually being used as texts in the
country’s leading radio and technical schools then here they are—uwritten

for you! ® Up-to-Date — Complete

&
The Radio Servicing Course begins with
» the construction and operation of elec-
GHIRARDI S RADIO PHYSICS COURSE trical instruments used in modern servie-
. ing. Simple clectrical tests for every radio
A Complete Course in Radio set._part are explained. All types of ser-
vicing nstruments are described and ex-
Here is radio’s most famous book, written by Alfred A. Ghirardi— known to plained in detail. You can build them
every radio fan as one of radio’s foremost technical writers and instroctors— from the directions and circuit diagrams
the man who explains things so you really understand them—who has been given.
teaching radio for vears, and knows from s own experiences with hundreds
of students just what needs to be explained in detail—and how 1o explain it a Make More Money
®
®

80 it is clear to you. Step-by-step procedure in trouble-shooting

Here you have his complete famous course in any receiver is explained. This alone is
more than worth the price of the entire
RADIO hook. Tollowing chapters include Test
SOUND Oscillators—Noise Elimination — Vacuum
' Tube Checkers—A Trouble Shooting Chart
g T S :
ELECTRICITY g

—and other useful information. Get your

TELEVISION . copy now! It will save you time and
TALKIES money the very first day!

all in one handsomely-bound, gold-lettered, 992-puage volume—the same com- 192 Pages —_ Price $1.75

plete course which he gives to his own students. There isn’t another book
like it—you'll agree with us on that when you sce it.

Use the convenient order blank to send for your copy today—learn every
phase of radio from it—with liule effort and little expense.

Mail This lep;n Now!

Radio Technical Pub. Co., Dept. S-3

15 Astor Place, New York, N. Y,

() Enclosed find $4. Send me the
Radio Physics Course. (Foreign
$1.50)

) Enclosed find $1.75. Send me the
Radio Servicing Course. (Foreign
$2)

( ) Please send free circular describing

contents of these two valuable Looks.

If you would rather have the free brochure first—giving a detailed account
of the comprehensive contents of this great hook—you may also use the
coupon!

992 Pages of Information!
Over 500 Hlustrations?

Price only $4—Postpaid in U. S. A.

RadioTechnical PublishingCo.
45 Astor Place New York. N. Y.

Name . .viouiiininiri s,

~20Z7 TEURO

Address et e e ee e e e te . tae e

jCity .................. State .....




1. XK. Smith, President,
tional Tadio Institute.
man who has directed
Home-Study training of more
men for the Radio Industry
than any other man
Ameriea,

Many Ma

$40$60a Week

Il train you at home for many Good

s 75

Spare Time and Full Time Radio Jobs

Aircraft
Radio

Radio is making
fiving safer. Radio
operators employed
through Civil Ser-
vice Commission
earn $1,620 to
$2,800 a year.

Set Servicing

Spare time set servic-
ing pays many N.R.I
men $5, $10, $15 a
week extra. Full time
men make as much as

$40, $60, $75 a week.

Broadcasting

Stations

Employ managers,
engineers, gperators,
installation and
maintenance men for
jobs paying up to
$5,000 a year.

Radio
Factories

Employ testers,
inspectors, fore
men, engineers,
servicemen for
jobs paying up to
$7,500 a year.

Loud Speaker

Apparatus

Installation and

service work is an-

other growing

money-making  field

for trained Radio
men.

Television

The coming field of

many great oppor-

tunities is covered
by my Course.

F YOU are dissatistied with your present job; if vou are

struggling along in a rut with little or no prospect of

anything better than a skinny pay envelope—clip the
coupon NOW. Get my big FREE book on the opportunities
in Radio. Read how quickly vou can learn at home in your
spare time to he a Radio Expert—what good jobs my gradu-
ates have been getting-—real jobs with real futures.

Many Radio Experts Make $40, $60, $75 a Week

In about ten years the Radio Industry has grown from a
few million dollars to hundreds of millions annually. Over
300,000 johs have been created by this growth, and thousands
more will be created by its continued development. Many men
and young men with the right training—the kind of training
1 give vou in the N I. Course—have stepped into Radio
at two and three times their former salaries.

Real Opportunities Ahead in Radio for Trained Men

It’s hard to find a field with more opportunity awaiting
the trained man. Why in 1932—the worst year of the de
pression—the Radio Tndustry sold $200,000,000 worth of sets
and parts! Manufacturers alone employed nearly 100,000
people!  About 300,000 people worked in the industry. In
1932, -broadcasting had its most profitable year! It’s a gigantic
business, even 1n the worst business years' And  look
what’s ahead! Millions of sets becoming ohsolete annually
17,000,000 sets in operation that need servicing from tine
to time! Over 600 great broadcasting stations furnishing en
tertainment and news to 100,000,000 people. These figures are
so bhig that they arve hard to grasp! Yet, they are all true!
Here is a new industry that has grown quickly into a com-
mercial giant. No wonder bhusiness leaders predict a brilliant
future for this great and growing business.

Get into This Field With a Future

There's opportunity for you in Radio. Its future s
certain. Television, short wave, police Radio, automobile
Radio, midget sets, loud speaker systems, aircraft Radio—in

FREE

Radio Servicing Tips

Let me PROVE that my Course is clear, easy to un-
derstand, and fascinating to study. Send the coupon for
a free lesson, “Trouble Shoot-
ing in D.C.,, A.C. and Battery
Sets.” This interesting lesson
gives 132 ways to correct com-
mon Radio troubles. I am will-
ing to send this hook to prove
that you too can master Radio
—just as thousands of other
fellows have done. Many of
them, without even a grammar
school education, and no Radio
or technical experience, have
become Radio experts and now
earn two. or three times their
former pay. Mail coupon now.

every hranch, developments and improvements ave taking place.
Here is a real future for thousands and thousands of men
who really know Radio. Get the training that opens the road
to good pay and success! Send the coupen now and get full
particulars on how easy aud interesting T make learning at
home. Read the letters from graduates who are today earning
good money in this fascinating industry.

Many Make §$5, $16, $15 a Week Extra in
Spare Time Almost at Once

My book also tells how many of my students made $5. $10,
and $15 a week extra servicing sets in spare time. soon after
they enrolled. 1 give vou plans and ideas that have made
good spare time money—3$200 to $1,000 a vear——for hundreds
of flgllnws. My Course is famous as ‘“‘the one that pays for
itseit.

Money Back If You Are Not Satisfied

I am so sure that N. R. [. can train vou at home satisfa:
torily that T will agree in writing to refund everv penny of
your tuition if you are not satisfied with myv ILessons and
Instruction Service upon completion.  You'll get a copy ot
this Agreement with my book.

64-page Book of Information Free

Get your copy today, It’s free to any /~
ambitious fellow over 15 years old. It F
tells vou about Radio’s spare time and full
time job opportunities; it tells you all
about my Course; what others who have
taken it are doing and making. Find
out what Radio offers YOU without the
stiehtest  obligation. MAIL THE
COUPON NOW.

J. E, Smith, President,
NationalRadio Institute
Dept. 4CS8,
Waghington, D. C.

J. E. SMITH, President,
National Radio Institute, Dept. 4CS8 \
Washington, D. C.

Dear Mr. Smith: I want to take advantage of your
Special Offer. Scnd me yvour two books, “Trouble Shoot-
ing in D.C., A.C. and Battery Sets” and “Rich Rewards
in Radio.” 1 understand this request does not obligate
me.  (Please print planly.)

Name. ..... PR = =~~~ S Age
Address. . ... .. LTS S e A B B S e . e B
iz oo ante 116150 (o) o s i 65 59 o State. ... ... MY
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IN FUTURE ISSUES:

BARKHAUSEN AND KURZ OSCILLATIONS—The accidental
discovery by two German scientists of the phenomenon of internal
electron oscillation in vacuum tubes has led directly to the develop-
ment of practicable ultra-high-frequency oscillators. The effect is
simple, but not generally understood. Andrew Alford has written an
excellent article telling all about it.

A VISIT TO RADIO CENTRAL—Have you ever wondered how the
National Broadcasting Company works its spectacular short-wave
rebroadcasts? To find out, the editors made a special trip to River-
head, L. I., where “Radio Central” is located. The amazing receiving
equipment that they saw will be described at length.

THE G. E.’K-80 RECEIVER—One of the most interesting set develop-
ments of the current season is the G. E. Model K-80, which contains
many unusual circuit features. Robert S. Kruse, who needs no intro-
duction, analyzes this receiver in an article of outstanding merit.)

COMMERCIAL SET REVIEW—We receive so many inquiries about
factory-built receivers that we have decided to initiater'a new monthly
department in which representative receivers will be described truth-
fully and completely from the standpoint of the prospective purchaser.
We expect that this series of article§ will settle many questions in the

minds of our readers.

CHARLES H. FARRELL, Advertising Manager

The entire contents of SHORT WAVE RADIO is copyrighted by Standard Publica-
tions, Inc., and must not be reproduced without permission of the copyright owners.

SHORT WAVE RADIO—Monthly. Entered as second-class matter September
15, 1933, at the post office at Chicago, Hlinois, under the Act of March 3, 1879,

$HORT WAVE RADIO is published on the first of every month preceding date o:
issue. Subscription price is $2.50 a year in the United States and possessions; Canada
and foreign countries, $3.00 a year. Individual copies, $.25 in the United States and
possessions; Canada and foreign countries, $.30. Published by Standard Publications,
Inc., 4600 Diversey Avenue, Chicago, lllinois. Editorial and advertising offices, 1123
Broadway, New York, N. ¥, Louis Martin, President; Robert Hertzberg, Secretary-
Treasurer. Send all manuscripts to SHORT WAVE RADIO, 1123 Broadway, New

LN Y. .
olr)istribuled by Mutual Magazine Distributors, Inc., 53 Park Place, New York, N.Y,

General Advertising and Editorial Offices
1123 Broadway, New York, N. Y.
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delivers such Clear, Consistent Year Round

’TION

Beavtirue in its chrom-
ium-plated finish, the Scorr
ALL.Wave DtLuxe is as
capable as it looks. Embody-

ing cvery worthy scientific
improvement, such as auto-
matic volume control, visual
tuning, static SUpPpressor,
ctc., it is a marvel of care-
ful custom building to most
exacting laboratory stand-
ards of perfection.

This recciver is the crowning
achievement of my eight years
experience building world's
record-breaking superhetero-
dyne reccivers. 1 have no
hesitancy in backing it with
the strongest guarantce ever
placed on a radio.

They Said It Couldu Be Done _ RTINS
ot it | GUARANTEE /£ o e

are more enthusiastic over their re-
T FOREIGN STATIONS LIKE LOCALS

excerpts from a few late ones—on file at
The thrill of tuning in foreign short wave stations, as far

' c as 10,000 miles distant, clearly with full loudspeaker

dieeaEotiCbomatgHies Ko fupechionlby volume, consistently the year 'round lus perfect
any one. “Rome, England, Germany and J y Y -~ P per

ceivers than most radio listeners—why

not?—they have more to be pleased

over! “Never owned or heard a better,

clearer or purer-toned recciver, and this

Spain come in very good — more than reception of literally everything on the regular broad- is my 13th allelectric set,” RCS, Texas. ..
pieased with set — tone is superb,” RPH, cast band on the North American continent! For “Prance, Italy, Russia and China with very
; - years a dream . . . scoffed at as “impossible™ by Fct -
G E RMANY many so-called “experts” even today . . . yet the Ec UADO R

Scort ArL-Wave DeLuxe Rabio actually does

£ iolh d—price . . . owerful loudspeaker volume,” EB, Indo-
Sonpl “BEsGIANI™] Tamaeer pEpecrap it—not only in occasional test cases, but regu- P P

very reasonable for what it is and will do—have China .. .“Get as far aficld as England,”
logged Rome, England, France, Spain, Brazil, larly—fm every owner—under the broadest, GAH, Australia . . .“Moscow, South America

Germany, Australia,” OS], Conn. "VK3ME, soundest guarantee ever placed on a radio and Pittsburgh fine,” EAC, Alaska. .. "U.S A,

: : set. If you would like to know more about :
= . .
I N Do CH I N A such a sensationally performing record- ARG E N I I N E

breaking radio . . . send for complete

Australia,ever time they are on the air—clarity of . .
tone and volume like local,” CGB, Conn. “European details, including PROOFS.

stations as much ‘at my finger tips’ as locals,” TPB, D. If you plan to visit Chi cago’é JTM, Hawaii. These and hundreds of other like letters

Canada, Austalia, Japan, Indo-China, Siberia,
Mexico, France whenever they are on the air,”

C. “England so that it can be heard all over house —

AUSTRALIA

A CENTURY OF PROGRESS may be seen in our files at any time upon request.

be sure to come and inspect our Laboratorics,
to see and to hear thesc marvelous receivers.

also Paris and Rome—on grounded 25-foot aerial,” WCD, E. H. SCOTT RADIO LABORATORIES, INC.

N. J. "Congratulations on a receiver of such extreme E. H. SCOTT 4450 Ravenswood Ave., Dept. SW24, Chicago, il
sensitivity. Marvelous tone quality.” JES, Ill.,— commer- RADIO . IS:ui me :or.npllc;c de!ailsf;cgardi:gp(}i\; g(F:;‘n::d/::;\:::a ([,);, Luxe Rapio,
cial manager of a great broadcasting station— Reception including technical data, performan » -

and recorgmg on P}%onograph records of every Progranf from LAﬁs? :vAE:::)IDEAsz:EN = Name —

VK2ME and VK3ME for an entire year accomphshed by Dept. SW24 Address P —

Mr. Scott under home reception conditions in Chicago.. CHICAGO, [LLINOIS Town - State -




TELEVISION—When and How

to be arousing general public

interest.  With the opening of
the new and elaborate Radio City
studios of the National Broadcasting
Company in New York and the cau-
tiously worded announcement that
provision has been made in them for
television programs, people are again
asking the question, “When will tele-
vision come around the corner?”

Its arrival has been delayed by
much extravagant and unfortunate
publicity, which has been the work
of professional  stock  promoters
rather than of competent engineers.
About three years ago, the public
was heavily oversold on the whole
television idea, but since no provi-
sions had been made for nation-wide
broadcasting and no adequate re-
ceivers were available, the whole
thing died a quick and not particu-
larly mournful death. Radio people
with the interests of both the public
and their own industry at heart de-
cried the ballyhoo because they knew
that no tangible sales——except stock
sales—could materialize from it.

The general public impression at
the time was that the television re-
ceiver would be an accessory to the
regular broadeasting receiver, some-
thing like the loudspeakers used to
be in the early days of broadcasting.
This possibility was definitely elimi-
nated when the Federal Radio Com-
mission took experimental television
out of the broadeast band and placed
it in frequency channels above 1500
ke.

No matter what happens in the
television field, one thing is certain:
the television receiver of the next
vear or two, if it materializes that
soon, will be distinctly separate from

ELEVISION, the bad boy of
the radio industry, again seems

Photos courtesy Bell Telephene Labs.

A close-up of the lens-imbedded scanning

disc used for reception purposes in the

Bell Laboratories two-way wired television

experiments of 1930. Note the large

neon tube on the platform behind the top
edge of the disc.

By The Editors

the sound receiver. There will be no
problem of synchronization, as there
was with talking movies, as the sound
u_nd sight programs are transmitted
simultaneously and both are repre-
sented over the air by instantaneous
radio signals of exactly the same
speed. Indeed, it would be quite a
trick—well nigh an impossible one—
to throw the sight and sound sec-
tions of the same program out of
synchronization!

In order to avoid premature pub-
licity that will do more harm than
good, several of the largest firms in
the industry have been guarding
their television experiments with a
secrecy not practiced since the days
of the World War. In fact, although
it is definitely known that research
is going on at a furious pace, not a
single satisfactory report of the work
has reached the public prints. Ex-
tremely private and closely guarded
demonstrations for the benefit of
patent licensees have been held from
time to time, but all the people who
attended these must have been
warned pretty strongly about keep-
ing quiet, for not a word could ever
be obtained out of them.

Why All the Secrecy?

“Why all the secreey?”’ you may
ask. Well, it is a long story, friends.
The main answer is that the leaders
of the radio industry are determined
NOT to have television repeat the
frenzied history of broadcasting.
Broadeasting, like Topsy, “just
growed.” It started altogether acci-
dentally, without any deliberate ef-
fort on anybody’s part. The nucleus
for the present world-wide audience
of radio listeners was a group of
several thousand pioneer “wireless”
amateurs who built their own re-
ceivers and saw nothing particularly
significant or startling in the voice
and music transmissions of the early
amateur and experimental radio-
phone stations. The Westinghouse
Company through W8XK (KDKA),
broadcast the Harding election re-
turns in 1920 and the families and
friends of these amateurs suddenly
discovered that it was all very inter-
esting. The boom was on, and the
people who were least prepared to
capitalize on it were the very people
already in the radio business.
Broadcasting stations by the hun-
dred sprang up overnight, and every
shop containing a vise and a drill
press became a radio factory. For-
tunes were made and lost in quick
succession. The thin authority ex-
ercised over broadcasting by the De-
partment of Commerce was proved
to be illegal and confusion reigned
supreme. Only in 1927, six years
after the start of the boom, did Con-

gress pass controlling legislation, and
even at that the early Federal Radio
Commissioners, selected more for
their political affiliations than their
technical accomplishments, did not
cover themselves with any particular
glory.

Today broadeasting is a very
highly organized industry, represent-
ing an investment of millions of dol-
lars and employing thousands of men
and women. The Radio City studios
of the NBC alone, which are breath-
taking in their size, equipment and
cost, are tangible evidence of the ma-
turity of the business.

Now, no one wants uncontrolled
television development to upset the
applecart of broadcasting prosperity,
which was one of the anomalies of
the economic depression. The big
moguls of radio have no intention of
releasing television to the public un-
til they have something that can be
merchandised, just as they now suc-
cessfully merchandise regular radio
receivers through thousands of
wholesale and retail channels
throughout the country. If tele-
vision is to be sprung on the public,
it probably will be sprung all at
once, at such time as television re-
ceivers can be produced in quantities
and shipped, handled, installed, and
operated just like any other piece of
household radio equipment. The
television receivers shown to date re-
quire the services of half a dozen
engineers, cost more than a dozen
radio sets, and are laboratory instru-
ments rather than devices for home
entertainment. The radio industry
does not want experimental equip-
ment—it wants outfits that require
no more manipulation than a sound

The magical television-telephone booth of

the Bell Laboratories. Behind the glass
screens are the photoelectric cells on
which the image of the subscriber is im-
pressed. The receiving screen is in front
of the subscriber and cannot be seen in
this view. The telephone apparatus is also
hidden by the man's body.

SHORT WAVE RADIO



receiver. Perhaps the images pro-
duced by the first commercially
available receivers will not be per-
fect, bhut simplicity of control will
certainly be an important sales
feature.

The radio production people, who
plan and stage commercial programs,
are keeping a wary eve on develop-
ments, for the advent of television
will certainly involve a change in
their technique. The subject has al-
ready heen given consideration in
several books, and some enterprising
broadcasters have even thought up
the idea of televising sponsors’ trade
markg and replicas of their products.

Some Predictions

Our belief is that the change in
technique will not be as startling as
some people think, there being a
number of important psychological
factors to consider. For instance, a
listener can turn on a radio receiver
in his home and listen to one pro-
gram after another, at the same time
carrying on normal conversation,
dancing, walking, reading, scrubbing
floors or washing dishes. Casual at-
tention of this kind to television pro-
grams ig impossible, as the listener,
or rather “looker,” must seat himself
in front of the televisor and concen-
trate on the screen just as he does at
any picture show. If a program de-
pends too strongly on visual appeal,
it will suffer considerably. People
gitting in the comfort of their own
homes are not likely to exercise so
much concentration and they will
certainly be bored much more readily
with a dull television program than
with a dull sound program. It is
difficult enough to keep some people
quiet in a picture theatre!

Bell Telephone's Work

All the foregoing remarks apply
generally to radio television. They
do not take into consideration the
fact that the Bell Telephone Labora-
tories have spent a sum of money
gaid to run into millions of dollars
on television experiments from the
wire transmission standpoint. As a
matter of fact, the television demon-
strations staged by the Bell Tele-
phone Laboratories from time to
time were generally regarded as the
most successful of all television ef-
forts.

In October, 1930 the Bell Tele-
phone engineers demonstrated a re-
markable two-way television system
between 195 Broadway and 463 West
Street, New York, N. Y., a distance
of a few miles. A person stepped
into a small booth quite like an ordi-
nary telephone booth and carried on
a conversation with a person at the
other end of the line, at the same
time seeing his image clearly on a
small screen directly in front of him.
Likewise, the person at the other
end was able to see the first person’s

image. The system was positively
magical!
for MARCH, 1934

TWO-WAY TELEVISION SYSTEM

DEVELOPED 8Y BELL TELEPHONE LABORATORIES

= Television Transmission Gircuits == S —

Speech Transmission Circuits
Motor Synchronizing Circuit

- —

195 Broadway

o=

T
&
463

West St.

S

AMERICAN TELEPHONE AND TELEGRAPH CO
195 Broadway. New York City

ing

Of course, what the Bell Telephone
Laboratories and the American Tele-
phone and Telegraph Company un-
doubtedly are striving for is com-
mercial two-way television as an
auxiliary to its regular telephone
service, which is universally regarded
as the best in the world. Eventually,
it may be possible for telephone sub-
scribers to see each other as well as
talk to each other, paying for this
privilege just as they now pay for
long-distance calls and other special
telephone services. Just when this
gservice will materialize is just as
much a matter of conjecture as the
advent of radio television.

What makes this particularly in-
teresting from the short-wave stand-
point is that television can be t»ans-
mitted only on the short waves. From

The two scanning discs located behind

the Bell Laboratories television booth.
By means of the upper one, a beam of
light from a powerful incandescent lamp
is caused to '"scan' the face of the per-
son in the booth, the beam being re-
flected into the photoelectric cells shown
in the lower right illustration on the pre-
ceding page.

Schematic diagram show-
ing the various units in the
two-way wire
hook-up of the Bell Labor-
atories, demonstrated dur-

television

BELL TELEPHONE LABORATORIES

New York Ci
463 West Street. New Yor C:tszw,

1930.

all appearances, the extremely short
waves, below 10 meters, will be used,
but many problems still remain un-
solved.

Technical Considerations

Consider the simple case of a sta-
tionary picture consisting of alter-
nate black and white lines on which
the scanning beam passes from jet-
black lines to white lines, successive-
ly. Such an object will require the
greatest possible frequency band. If
the picture is to be scanned sixteen
times a second with a 60-line scan-
ning system, and if it be further as-
sumed that the picture is square,
then the total number of elements
sent over the system will be 60 x 60
x 16, or 57,600 elements. This cor-
responds to a frequency of 28.8 kec.

It is quite clear from this simple
calculation that if a still picture is to
be transmitted, the band width re-
quired for each station is 57.6 kc.
Unfortunately, however, very few
people will be satisfied with looking
at still pictures, and no one believes
that, except for experimental work,
“stills” will be used.

The modern television transmitter
produces moving pictures of exactly
the same type as ordinarily seen on
the screen, and it is with the prob-
lems connected with this form of
transmission that television en-
gineers must cope.

Consider the frequency band re-
quired by motion pictures being
transmitted by television with sound
accompaniment. The size of a single
“frame’” on a reel of motion picture
film is such as to have a ratio of
about 4 to 3, that is it is 33 per cent
wider than it is high. Even if a 60-
line scanning system were used, the
band width required would be 128
ke. Now, a 60-line scanning system
gives good picture detail, but in all
probability, at least 120 lines will be
required for public acceptance. The
same picture scanned 120 times re-
quires a picture communication
band 512 ke. wide.



Above: The power and transmitting room
of W2XAB, the experimental visual broad-
casting station of the Columbia Broad-
casting System, located at 485 Madison
Avenue, New York. Much interesting
work was done by this station during
1931, but it is no longer on the air. Edwin
K. Cohan, chief engineer of CBS, is at
the supervisor's desk. Right: The artist's
position in front of the photoelectric cell
frame. Directly behind the square open-
ing, in an adjoining room, is the scan-
ning apparatus. Below, right: A general
view of the W2XAB television studio. The
large white screen was used as a back-
ground for the performers, to give the
transmitted images desirable contrast.

It needs but a meagre comparison
with ordinary broadcast problems
to conelude that, with 120-line scan-
ning systems, no more than two tele-
vision stations could be included in
the entire broadeast band between
550 and 1500 k¢! The only possible
way in which the requirved frequency
channels may  be secured without
mutual interference is by utilizing
the very short wavelengths in the
neighborhood of six meters (50
megacyeles).  In other words, when
television steals around the corner,
it is certain to be located right in
short-wave fans” own front vard.

The sound syvstems which must ac-
company these television transmis-
sions also require a definife channel,
and they are distinet and separate
from the picture channels. A tyvpi-
cal case outlined by DBeers states
that the tuning range of the picture
receiver was limited to 35-to-55 me.
and the sound receiver from 55-t0-75
me. Aside from the frequency dif-
ferences in each channel, the main
point is that two complete channels
are required for the picture and the

sound,
Cathode-Ray Tube

There seems to be little doubt that
the cathode-ray tube will play an
important role in the commercial
television receiver. This tube not
only obviates the necessity for a
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cumbersome rotating dis¢ and al-
lows of convenient mechanical de-
sign, but also permits automatic
synchronization between the trans-
mitter and the receiver. As stated
previously, motion pictures will un-
gioubted]y be transmitted by televis-
lon stations. In the transmitter it-
self the scanning system must cover
the picture completely for every
frame transmitted. Since ordinary
motion picture film now in use re-
quires the passage of 24 frames per
sceond for a good image, it is quite
clear that the beam in the cathode
ray tube in the receiver must not
only follow the individual scanning
of the elements of each frame, but
at the same time must keep in syn-
chronism with each change of pic-
ture frame. 1In other words, there
must be a synchronizing system to
provide for the lining up of each
horizontal line during the scanning
of each frame and another synchron-
1zIng system for the lining up of each
frame. These synchronizing signals
are sent out by the transmitter in
the form of impulses which are
picked up by the receiver and are
utilized so as to give automatic syn-
chronization.

Synchronizing Problems

In a 120-line scanning  system,
therefore, one impulse is required at
the end of each line. Furthermore,
if there are 24 frames per second,
the frequency of the picture syn-
chronizing signal is 120 x 24, or
2,880 impulses per second. The ver-
tical synchronizing signal, which
automatically keeps the picture in
frame, requires 24 impulses per
second, since each impulse is neces-
sary for each picture frame.

An important point arises here. It
might seem that the synchronizing
signals would cause distortion of the
signal, and this would be so w<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>