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TELEVISION
KITS

Guaranteed

S 50
NOTHING
ELSE TO

BUY

Some Notable Features of the
BAIRD SHORTWAVE RECEIVER

Ear phone jack; phonograph pick-up jack; all
alumininn chassis; coils and screen grid tubes
individually shielded; carefully shielded vari-
able condensers; two shielded stages of screen
grid radio frequency; shielded screen grid de-
tector; uses famons OCTOCOILS: highest qual-
ity resistance coupled amplification; 245 power
tube; wave length runge I5 to 520 meters;
single dial control; operates dynamic or mag-
netic speaker. Quality equal 1o any high class
broadcast receiver!

Send for this booklet today I/

Amazingly simple in construction.
You can make it work and actualy SEE TELEVISION PICTURES in
It is the only Television Kit offered which has Hori-
zontal seanning equiPment (the only satisfactory, distortionless method
of Television reception) and automatic synchronization of pictures
fussing. no struggling to keep your picture in frame.
are complete in every detail—there is nothing more to buy-
detract from your immediate enjoyment of Television as

have assembled vour set.

At 15
Regular
Price

a few moments!

No. 26 BAIRD TELEVISION KIT

Can be put together in an hour.

BAIRD TELEVISION KIT No. 26
Complete, $39.50

A 132 Page Book—With 70 Illustrations—Giving a Complete Story of Short-
wave Stations All Over the World—And Television

TELEVISION

Lansdowne Street at Brookline Avenue, Boston, Massachusetts

SALES CO.

Write for booklet and information—today.

UNIVERSAL SHORTWAVE

ne
Baird-built kits

nothing to
soon as you

SHORTWAYE 1o TELE ¥ISROW LORPURATION
80310 A

W e have no connection with
any company using a similar
name,

Includes Syn-
chronizing
Amolifier,
Sync. Motor,
Cabinet Lens
and Neon
Lamp.

Vever before a
set so practical
~—simple to op-
erate— easy to
assemble — at
anywhere
near these
prices!

— g et
world-
w i d e
shortwave
reception!
—see clear, dis-
tortionless Tele-
vision Pictures!

No. 25 — BAIRD

RECEIVER
(In Kit Form)

#ewmuc.z,..a REAUTY
TELEVISION
 ~Sass

Y
L

50c¢

A Copy Postpaid
Dpt. T6

Gentlemen—IP"lease send me
. as deposit.

as deposit.

together with blue prints and diagrams.

Address (please prinmt) ... . ...
State

I enclose Fifty Cents for which please send me your lates

TELEVISION SALES CO. Lansdowne Street at Brookline Avenue, Boston, Muss.
Television Kit complete at $39.50 exactly as described in this advertisement.

Please send me ........ Shortwave Kit Complete at §39.50 exactly as described in this advertisement.

t copy of the ROMANCE OF SHORTWAVES AND TELEVISION,

Name (please Primt) e, o wegusas fiesis b oo s bBEEs §4 5o 50 §rasd £30 5 $THESE T8 ans s 0 TP FEman gy AMys Bopes gsas sy dosmih s od dhn o

I enclose l

I enclose $...........
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I Will Show You Too

How to Start a Spare Time or Full Time

Radio Business of Your Own
Without Capital

Here are afew examples

of the kind of money
Itrain “my boys “to make

Started with $§ Now has
Own Business

“l started in Radio with $5,
purchased a few necessaty
too!s, circulated the business
cards you gave me and busi-
ness picked up to the point
where my spare time earn-
ings were my largest income.
Now I am in business for
myself. 1 have made a very
i profitable living in work
that is play.”—Howard Houston, Route
No, 2, Box 454E, Tueson, Arizona.

$700 In § Months Spare Time
“Although I have had little
time to devote to dio my
spare time earnings for five
months after graduation
were approximately $700 on
Radio, sales, service and re-
pairs. I owe this extra money
to your heip during the time
I studied and 8ince gradua-
tion.”"—Charles "W. Linscy,
537 Elati St., Denver, Colo.

$7396 Business in 32 Months

> “I have opened an exclu-
sive Radio sales and re-
pair shop. My receipts
for September were $2,-
332.16, for Qctober $2,-
887.77 and for the first
half of November, $2.-
176.32. My gross receipts
for the two and one-half
months I have been in
business have been $7.396.25. If I can net
about 209 this will mean a profit of about
$1,600 to me.’—John F. Kirk, Kirk Sales
and Service, Union Bleck, Speneer, Iowa.

My Free book givVes you many more

letters of N. R. 1. men who are mak-

ing good In spare time or full time
businesses of their own

TELEVISION NEWS

home entertainment, nnd the lack of well-

trained men to sell, install and gservice
them have opened muany splendid chances for
spare time and full time businesses. You have
already seen how the men and young men
who got into the nutomobile, motion picture
and other industries when they were young
had the first chance at the key johs—and
nre now the $5,000. $10,000 and $15,000 a
year men. Radio offers you the same chance
that made men rich in those businesses. Its
growth is opeuing hundreds of fine jobs every
vear, also opportunitiea almost everywhere
for a profitnhle spare time or full time Radio
business. “Ilich Rewards in Radio” gives de-
tailed information on these opportunities,
It's FREE.
Somany opportunitiesmanymake $10
to $25 a week extra while learning
Many of the ten million sets mow in use are
only 25% to 407 efticient. The day you
enroll I will show you how to do 28 jobs
common ir most every neighborhood for extra
nmoney in your spure time. I will show you
the qplnns and ideas that nre making as high
as §200 to $1,000 for others while taking
my course. .G. W. Page, 2210 Eighth Avenue,
S.., Nashville, Tenn., writes: "I made $935
in my spare time while taking your course.”

Many $50, $60 and $75 a week jobs
opening Iin Radio every year
Broadcasting .stations use engineers, operators,
station managers, and pay $1,200 to $5,000 a
yvear. Radie manufacturers use testers, inspecs
tors, foremen, enzineers, service men and buyers
for jobs paying up to $7.500 a year. Radio Oper-
ators on Ships enjoy life, see the world. with
board and lodging free, and Zet good pay besides.
Radio dealers and jobbers are continually on the
lookout for good service men, salesmen. buyers,
managers. and pay $30 to $100 a week. Talk-
ing Movies pay as much as $75 to $200 a week
to the right men with Radic training. My book
tells you of other opvortunities in Television,

Aircraft Radio and other fields.

THE world-wide uge of receiving sets for

I give you 8 Outtits of
Radio Parts for Practi-
cal Home Experiments

in working out the princlples, diagrams and
ed in modern sets.  You can build gver 100
circulta .with these outfits. You exnériment with and
bulld the furdamenial circuits used 1n such sels as

sicy, . Atwater-Kent, Eveready, Majestic. Zenith, and
many- others sold today, You learn how' these eircuits
work, why they work, how they should work. how to
make them work when' titey arc out of order.

Seven tube
screen grid
tuned radio fre-
quency recelver—
ohly one of many

cirenlts you can bulid.

SPECIAL FREE
' S OFFER

NATIONAL
The

RADIO INSTITUTE
Principles
Coof

|| Television

J. E.

TH

= —

For the first tlme this authorttative book on
Television s made avalluble 1o the yeneral
public. Until now only my students could have

Dea

It. Act promptly, and I'll send you a copy
FREE. in addition te my big free book, “Rich
Rewards in Radle’’ This book on Television
gives you the fundamental steps of Televislon.
Get the facts about tiis coming field of great
opportunity. Mall the coupon now,

me

eocermccccas@ancan,

Dept. 2AC#
National Radio Institute
Washington, D. C.

J. E. Sarrtu, President,
National Radio Institute, Dept. 2AC4,
Washington, D. C.

Your special ofTer.
“The Principles of Television™
wards

Name s L 10 s b de s

401
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J. B. SMITH, President
National Radie Institute

The man who has directed the

Home-Study ’l‘minjmﬁ of more

men for the Radio industry than
any other man in America,

1 will train you at home
in your spare time

Hold your joh until you are ready for ame
other. Give me only part of your spare time,
You don’t have to he a high school or college
graoduate. lundreds have won_ bigger success.
J. A. Vaughn jumped from $35 to %100 a
week. E. E. Winborne seldom makes under
§100 n week now. The National Radio Insti-
tute is the PPioneer and World's Largest or-
ganization devoted exclusively to.training mén
and young men, by correspondence for good
jobs in the Radio industry.

You Must Be Satisfied

I will give you an agreement to refund every
penny of your money if you are not satisfled
with my Lessons and Instruction Service
when you complete my course. And I'll not
only give you thorough traiming in Radio
prineiples, practical- experience in building
and servicing sets, but alse Advanced Train-
ing in any one of tive leading branches of
Radio opportunities.

My 64-Page Book Gives the Facts

Clip and mail the coupon now for “Rich Re-
wards in Radio.” It points out the money-
making  epportuni-
ties the growth of
Rndio has made for Ct
soun. It tells of the

opportunitica for a
spire_time or full
time Radio business
of your own, the
special training I
give you that bas
made hundreds of
other men success-
ful; and also ex-
plains the many fine
jobs for which my
course trains you.
Send the coupon to
me today. Yon won't
be obligated in the
Jeast,

my new book

It points out
what Radio
Offers You

TR

SMITH, President

IS COUPON IS

FORONE FREF COPY OF
MY NEW BOO

r Mr. Smith:—I want to take advantage of
Send me your two booklets,
and "Rich Re-
in Radio.” This request does not obligate
and no salesman will call.
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WANTED

590 t.*35 a week men who want
to earn®50 t°75 a week and more

ODAY—more than any time be-

fore in the history of the great Radio

|ndustry-——ManuLcturers, Broadcast-
ing Stations, Sound Picture and Television
concerns, and others—are on the look-
out for men capable of being promoted
to their more responsible jobs.

They can get all the men they want for
their ordinary work—jobs that pay $20
to $35 a week or less. Wﬁich, of
course, is one reason why these jobs
don't pay better wages—almost any
man can do the work.

But for their better-paying jobs—those
jobs that pay $50 to $75 a week and up
—uwell, it's different. Here brains, not
muscle, are required. Here knowledge,
not guess work, is necessary. Here men
capable of some day being promoted to
still better-paying jobs are needed.

This big demand for men of this type has been
brought about by the amazingly rapid expan-
sion of the Radio field. Because of dozens
and dozens of new, and almost revolutionary,
developments, hundreds and hundreds of big-
pay jobs have been created almost over-night.

Radio work is no longer limited to the building
and servicing of Radio sets.

It now includes such other things as Sound
Pictures, Public Address Systems, Radio in
Industry, Radio in Aviation, Radio aboard
ship (for operating mechanisms of different
kinds, and even for running the ship itself),
(elepl"aotography, Television, etc.—everything,
in fact, that makes use of the vacuum tube or
photo-electric cell.

Radio devices, today, are operating great ma-
chines formerly operated by man—are grading
by color or size such manufactured articles as
cigars, paper, silks, etc.—ere counting people
or automobiles as they go by any given point—
are turning on and off lights in our big factories
or on our city streets—are operating airplanes
in the air—directing ships at sea from stations
on land—creating music more perfect than
played by our best masters—and doing & thou-
sand other things not dreamed of afew yearsago.

To know Redio is to know the principles cf all
of these things.

And to such men the great Radio Industry
offers many wonderful opportunities—steady
work at good pay, NOW—and an carly ad-
vancement to still better-paying jobs, as a
future. i i

But no ordinary knowledge of Radio will do.
To qualify for these better-paying jobs——men

must know the theory and practical application
of all Radio devices—old and new, and they
should be able to teach other men some of the
things they know.

That means they must be “trained”.

As few men can afford to get this training at
some College or University, the Radio and
Television Institute, of Chicago, was organized
to train men at home—no matter where they
live—in their spare time—easily and quickly—
and at a cost of only a few cents a day.

The Radio and Television Institute is the
ONLY Institution of its kind whose Course
of home-tiaining is actually supervised by
an Advisory Board of outside business men,
—all highly paid engineers and executives,—
each actively connected with some large Radio
concern. ltis, too, the ONLY Radio School to
be endorsed by some fifteen of our largest and
most progressive manufacturers of Radio and
Television equipment. These public endorse-
ments were given to guide ambitious men who
seek a future in Rajio. These manufacturers
want all such men to know that the Radio and
Television Institute has their unqualified ap-
proval, and their hearty support, in its work of
training men, through spare-time home-study,
for the many better-paying jobs that exist today
in R‘fdio . . . Sound Pictures . . . and Television
work.

Radio and Television [nstitute home-training
prepares men, easily and quickly, for these
better-paying jobs. It is the ONE recognized
connecting link between ambitious men and a
spfendid future in Radio.

To the man, then, who is earning $20 to $35
a wee OW—and who would like to earn
$50 to $75 a week or more—regardless of
whether or not he is doing Radio work today
—we say in all honestness—''we think we can
help you.” Just mail the coupon below for
full particulars of our plan and a free copy of
the new Opportunity Book.

Automobile
adio

Tnlimc,

Movies

§ !
Televisi » ﬁ"
Aviation h -‘-
Ra;;g -ﬂ# WY
-l 1 I‘ s

DAY

Police
Radio Stapsr
Heterod yne

the Crystal

Radio—first an experiment—then a plaything
—now & giant Industry—the fastest growlng
industry the world has ever known—offering
thousands of wonderful opportunities to am-
Bitious men.

R RSP VT AT T Y 5 TN N
v RADIO AND TELEVISION INSTITUTE .

DEPT. 121

2130 LAWRENCE AVENUE, CHICAGO

Please send me a copy of your Opportunity Book and full particulars of your plan for
helping men into good pay positions in the Radio field.
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THE TELE-THEATRE

By HUGO GERNSBACK

subject, that the “legitimate’” theatre is doomed to ex-
tinction in the not-too-distant future.

The great inroads which the motion picture has made
on the legitimate stage, are becoming more serious right
along and, if something is not done soon, we may have
nothing but motion pictures left; because, from year to year,
it becomes more unprofitable for producers to put on legiti-
mate performances. The reason for this is, of course, that
it is impossible to give a “legitimate” performance for 50c.—
which would then be competing with the motion-picture
houses. The prices for the drama in New York, for a good
orchestra seat, are from $3.50 up; and for musical comedy
shows from $6.60 up. Plainly, these prices are too high.
Hence, the -decline of the legitimate theatre.

What, then, is the solution? I propose the following
remedy, which I believe is sound; and I am certain that it
will have come to pass in the not too distant future. Tele-
vision is the key to the situation.

IT IS pretty well conceded, by most authorities on the

Audience and Distant Stage Joined by Television

Recently, when the Sanabria Giant Television Screen was
about to be exhibited at the Broadway Theatre in New York
City, I was asked by the management to supply some new
ideas, to attract the public at large and secure favorable
publicity for television.

I suggested, at the time, that an attempt be made to
connect the stage of another theatre to the one at the Broad-
way Theatre, and televise a distant performance on the
Broadway screen. This suggestion was adopted, and the
Broadway Theatre, by means of a television transmitter,
picked up the images of the actors on the stage of the
Theatre Guild, and showed this performance on the tele-
vision screen of the Broadway Theatre. This, then, was the
first time in the history that two theatres were connected to-
gether by means of television. The results were quite satis-
factory. What has been done on a small scale here, will
be done on a tremendous scale in the very near future by
the instrumentality, which I now term the “Tele-Theatre”.

Imagine a special building, erected in the City of New
York, for the sole purpose of supplying the entire country
with its daily theatre program—not, mind you, motion pic-
tures, which are a “canned” product, but an actual theatrical
performance just as it is being produced at the exact time
on the New York stage.

A Great Central Television Stage

In order to do so, I visualize a building which will have
a series of stages, grouped around a central shaft or pit.
There will be stage 1, stage 2, and as many stages as re-
quired. The idea of the multiplicity of stages is that I
propose to move the actors rather than move the scenery.
At the present time it is necessary for the actors to
behind or before the curtain, when scenes are shifted; which

is awkward and always takes up an amount of time for
which the public in the future will not stand.

In the central pit we have the stage director at the top
of a skeleton steel structure with his assistant technical
directors. Stage No. 1 is lit up and the orchestra located
immediately beneath the director starts to play. Below
the orchestra are a “battery” of television transmitters.
Microphones are located in the wings in strategic positions.
Television transmitters are connected to a wire network
radiating to all parts of the country, just as the wire net-
work transmits radio broadcast programs to the different
radio stations in the country now.

Television Will Present “Follies” to Millions

In Boston, Chicago, Atlanta, San Francisco, and hundreds
of other points, we will have local theatres where, for 50c,
audiences are assembled nightly to see the latest Broadway
production. Instead of 1,500 or 1,600 people seeing the
“Follies,” five or ten million people will view them nightly.
for one week, or for as long a time as the show is put on by
the producers. Immediately the undertaking becomes tre-
mendously lucrative, because millions now support a produe-
tion; whereas hefore only hundreds did so, at prices which
only the rich can afford.

In the Tele-Theatre, we will, of course, have hoth stght
and sound, and the audience will actually see and hear their
favorite actors at the exact time when the production is being
performed in New York. And, of course, it will even be
possible to have the actors enjoy the applause, because micro-
phones in the Tele-Theatre will pick up the sounds of the
applauding audiences and convey the sounds back to New
York; so the actors will have the satisfaction of the applause
whieh is now missing, so much to their detriment, in motion
pictures.

Diversity of Television Programs to Be Available

Naturally, there will be a number of Tele-Theatres in the
larger cities, all supplied by the central theatre in New York;
so that, if you wish to go out in the evening, you need not
see a musical show if you do not wish to do so. You may,
instead, see a “comedy” or “straight drama” in another Tele.
Theatre in your own town, because New York City will
telecast a multiplicity of productions for the same evening.

I need not mention that the productions of the future will
be on an unparalleled and prodigious scale, never approached
before; for the simple reason that, when millions are to
view the same performance, naturally it can be ever so
nmuch more elaborate.

And, to satisfy remote points such as the West Coast,
duplicate performances must be put on later in New York,
on account of the difference of time. Thus, for instance, a
man in San Francisco will be seated at 8 ¢’clock (his time),
which is 11 P.M. in New York, when the second performance
for Western points starts,

TELEVISION NEWS IS PUBLISHED ON THE 15th OF EVERY OTHER MONTH

THE NEXT ISSUE COMES OUT FEBRUARY 15TH
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NY attempt to keep pace with

television developments is

fraught with difficulties because,

month by month, new ideas, or
advanced developments of old ideas,
make their appearance.

As far as England is concerned, tele-
vision has in no way been standing still
and the time is most opportune. to deal
with some of the most outstanding
achievements. We have become accus-
tomed, by means of radio, to hear voices
and music which come from hundreds or
even thousands of miles away. In this
case, however, we are only hearing and
are in the position of a blind man. Tele-
vision is, therefore, of the utmost im-
portance because it is going to complete
the business of the ear by adding sight.

Many and intricate are the methods
which have been applied to bring tele-
vision to fruition, and the first man to
achieve demonstrable results was Mr.
John Logie Baird. Fortunately, I have
been in constant touch with this inventor
for some years, and have watched the
progress made; so let me explain some
of the outstanding achievements ofs the
past two years,

The litile boy in the center is pointing to
the window on the English Baird Tele-
vision receiver where he sees the image.

TELEVISION NEWS

America.

Left: in the Baird ex-
perimental television
laboratory (n England;
the subject is being
scanned by flying spot.
Below: New television
control room of the
Baird Company.

Jan.-Feb., 1932

What ENGLAND

- By H. J.
BARTON CHAPPLE,

Wh.Sch., B.Se.. (Hon.). A.CG.L.
DG, AM.LEE.

With

This article by Mr. Chapple comes at a very oppor-
tune time when Mr. John L. Baird is visiting
Mr. Baird has made a great name for
himself in England; at the present time his com-
pany’s television programs are being broadcast
daily in conjunction with the British Broadcasting

ordinary broadcast service channel used
for speech being employed. This estab-
lished, once and for all, that television
could be broadecast under commercial
conditions and the demonstration was
hailed by the Postmaster General and his
committee as a “noteworthy scientific
achievement.”

Prior to 1929

Let nie deal first of all with the pres-
ent television broadcast service. Prior
to 1929 the Baird Company broadcast
experimental television transmissions
from their own transmitter of low power,
situated on the roof of their laboratories
in Long Acre. These were very success-
ful but, obviously, the service area served
by these broadcasts was of a very narrow
compass. Negotiations were, therefore,
undertaken between the Baird Company
and the B. B. C. (British Broadcasting
Company) to see whether television
could be broadcast inside the normal
broadeast band, alloted to public-service
stations.

Early in 1929, the Baird Company
gave a demonstration of television
through the old “2LO” station before a
representative committee of the engi-
neers of the British Post Office and the
B. B. C., and members of parliament.
Television was received on portable “tele-
visors” hoth at the Post Office and at
Savoy Hill; no separate synchronizing
signal being transmitted and only the
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This led up to the successful conclusion
of the lengthy negotiations between the
B. B. C. and the Baird Company for an
experimental television service through
21.0, which was inaugurated on Sep-
tember 30, 1929. This was for vision
only; as on that date the present Brook-
man’s Park (London) transmitter was
unfinished and during the inaugural
ceremony it was necessary to transmit,
first of all, speech and afterwards the
virion of each individual speaker and
artist. The single service of vision alone
ran for seven months and on March 30,
1930, “dual” sound and vision made its
bow to the public from the completed
Brookman’s Park twin transmitting sta-
ticns.

Originally the “control room” and
“studio,” situated at the Baird Com-
pany’s premises at Long Acre, were of
rather small dimensions and it soon be-
came apparent that, if the service of
television was to he maintained at a
high standard, it would be necessary to
increase both the size of the studio and
the control room. This was done and
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Has

Co.

voices, and all.

has been in use for several months now.
One of the accompanying pictures shows
the new centrol recom with monitor, switch
and amplifier panels, scanning light, etc.

How Television is Broadcast in England
It will be interesting at this juncture

to digress for a moment and explain the
manner of conducting a normal television
broadeast. The transmitting apparatus
is sectionalized into two parts, that of
the studio and that of the control room;
these two rooms being divided by a spe-
cial partition which is noiseproof—that
is to say the sounds from the studio can-
not pass through into the control room.
There are three windows in this parti-
tion, two for use in conjunction with the
television transmitter and a center one
for use as an inspection aperture. High
quality plate glass has to be employed,
and this must be thinner than is really
advantageous for deadening the sound
otherwise light would be absorbed. Fur-
thermore, the quality of the glass must
he above suspicion otherwise curious
image effects will result. In the studio,
which has the usual drapery on the
walls, are arranged banks of photo-
electric cells on suitable movable stands,

ONE
TELEVISION

The Baird television system made it possible
recently, for Englishmen to see their famous
“Derby” right in their own homes—sounds,
Thousands of Englishmen have
either purchased or built from kits, television
receivers for receiving the daily programs.

TELEVISION NEWS

Relow: Large Baird tele-

tision “lamp’ screen,

monnted on a portable

truck; mote loudspeaker
Tor voice.

which

and also the signalling lights
function hetween the studio and the con-
trol room.

Two Transmitters Employed

There are two transmitters employed.
One is a light-spot disc model, somewhat
similar to the early pattern of “trans-
mitting table’” used by the Baird Com-
pany; except that it is now possible to
“swing the light beam” vertically and
horizontally, as required, in order to
follow the movement of the artists. This
particular transmitter is utilized for
“close-ups,” that is the head-and-shoul-
der images, In the early days of tele-
vision broadcasting it was possible to
broadcast only the head-and-shoulder
images and, although these came over
with remarkable quality of detail, it was
felt that, from the entertainment point
of view a great deal was missing, owing
te the inability to transmit full length
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Above: The newest mirror drum and lens system used with
the Baird modulated arc.

images. Intensive research work has,
however, enabled the Baird Company to
develop this side of their service and
there is now in the control room a mir-
ror-drum transmitter which is employed
for semi-extended and extended scenes.
It is also possible, as in the case of the
light-spoet disc model, to follow the move-
ment of the artists when such a course
is necessary.

Amplifying Photo Cell Signals

Leaving for a moment the nature of
the program broadcast, let me turn to
the scheme employed for transmitting
these signals through to the B. B. C.’s
headquarters at Savoy Hill. The tele-
vision signals are translated from light
and shade to an electrical replica by
means of the photoelectric cells, and
passed through three separate ampli-
fiers and a corrector, before being passed
on to the land-line, linking Long Acre
with Savoy Hill. More than one bank of
cells is utilized, so that it is necessary to
“mix the signals”; and this is carried

(Continued on page 458)

Receiving Baird television images on small
scanner.
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TELEVISION
in the

THEATRE
A REALITY!

Sanabria’s 10x10 ft. images shown

to the audience as part of the regu-

lar show in the Broadway Theatve,
New York City.

HE first regular presentation of ??ﬁl“:’,'}:';"; o .fi'.f,.‘if:“{’:,..".?i'r'aflf

television as a pa}'t o.f g l‘egular Thé]giant inmage screen {8 aecn

theatre show, was given in New York ¢ top of photo, at right, while
City from Oct. 24 to Nov. 6th, at the Broad-  bclow it is the studio with
way Theatre. Mr. B. S. Moss, proprietor ,'?},’:::df'"":d!' ,nﬂéﬁed”‘g;:"z s
and manager, of the theatre, is to be con- form as shown below.
gratulated on his foresight in billing tele-
vision as one of the regular acts at his
theatre. The public showed its interest in
this very latest of scientific advances, by
filling the theatre to capacity at every per-
formance. The system of amplification and
the form of the special, high-power project-
ing tube used, was described and illustrated
at length in the Sept.-Oct. issue of TELE-
viSION NEWS.

As the photographs herewith show, the
television image pick-up studio was built in
the form of a room with a glass front, this
studio being placed on a rising and falling

platform. At first the platform elevated
the television studio to the stage level
and after the audience had had a good
look at it for a few minutes, the studio
was lowered about half-way. The actor
then took his place before the photo-cell
(Continued on page 454)

Left to rigpht—George Gruskin, Pres. of
b A o g 5 Sanabria Teievision Corp., Carveth Wells,
Another view of the television pick-up apparatus in the theatre stage studio. noted cxplover, and Ulysscs Samabria.
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The FUTURE

of

TELEVISION

as

I See It

By WILLIAM S. PALEY

President, the Columbia Broadcasting System

We have asked Mr. Paley for his opinion on the
future trend of television, because his company
has had actual experience in operating one
of the first television broadcasting stations
(W2XAB) on a regular daily schedule.

any way identified with radio
than: “What is the future of tele-
vision?” And there are few questions
more difficult to answer. It is probably
best to let television speak for itself.
On the one hand it is already in prac-
tical application, instrucing and enter-
taining increasing thousands. On the
other hand it is still a laboratory prod-
uct receiving the attention of skilled men
of science. From this dual process the
technique of visual broadcasting ad-
vances almost daily. New problems
arise, are faced, are often solved.
Whether in time all of the problems will
be solved is, of course, unknown to any-
one. The television prophet has a dan-
gerous role; it is far better to speak
with caution and reserve.

HERE are few questions more fre-
quently asked by us who are in

Regular Programs Daily Since July

At Columbia we have given television
what may be regarded as its most thor-
ough test since its inception. Dating
from July of this year when we inaug-
urated the experimental station W2XAB
in the Columbia building in New York,
we have been on the air seven hours a
day, seven days a week.

The operation of that station is proof
conclusive that television is not “just
around the corner.” It is actually Lere,
although admittedly in an experimental
stage. Within only a few months the
images of speakers and singers have
gained increasing clarity and accuracy.
Our programs have been planned not
only from the standpoint of entertain-
ment, but with the goal of intensive and
progressive experiments into television’s
possibilities.

TELEVISION NEWS

Many Attractive Features Telecasted

Among the program novelties sched-
uled for W2XAB have been fashion ex-
positions, pantomime performances, bird
and dog shows; piano lessons stressing
finger movements; dancing lessons fea.
turing close-ups of foot movenients; tests
in make-up; instruction in several sports;
and scores of interesting and instructive
events.

HIGH SPOTS IN MR. PALEY’S
ARTICLE:

€/ We have been on the air, seven
hours a day, seven days a week.

¢ The operation of this station
(W2XAB) is proof conclusive that
television is not “just around the
corner”; it is actually here!

{ The “boxing houts” have become
a “regular weekly feature”.
 Amazing developments may also
be looked for in television drama
presentations.

( Television tomorrow will exceed
our mosi optimistic imaginings.

It is not enough, of course, to introduce
novelty for novelty’s sake alone. To ex-
amine one type of performance let us
consider the boxing bouts that have be-
come a ‘“regular weekly feature.” The
tirst of these bouts gained attention pri-
marily because of the newness of the
idea. In subsequent weeks, however,
they became interesting in themselves.
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Mre. William 8. Paley,
President,
Columbia Broadcasting

System.

The
studied ways and means of presenting

engineers and program officials
them in more detail. Already such prog-
ress has been made that it seems safe
to predict the regular televising of all
types of sports events. Just as now the
sports fan can remain at home and hear
a thrilling description of a game given
by an announcer, so does it appear likely
that in the future he may actually see the
corllgest as it is fought out on a distant
field.

New Ideas in Presenting Drama.

Amazing developments may also be
locked for in drama. A series of experi-
ments in the production of television
dramas will be conducted during the
months to come. Especially written
scenarios with especially designed back-
grounds are required, and it is entirely
possible that playwriting technique will
be revolutionized.

And so it goes in all phases of visual
broadecasting. By the time that com-
mercial television is authorized, a devel-
opment expected by many before the end
of 1932, it is certain that there will be
many scientific improvements over the
television of today. In looking forward
and attempting to foresee the television
of tomorrow, one is hampered only by
the limits of his imagination.

In the present experimental era, tele-
vision somewhat resembles the child, in
that its steps are frequently awkward
and hesitant. But just as we know that
in the child’s tentative stumblings is con-
tained the certain promise of the confi-
dent strides of the adult, so also do we
feel that adult television will equal and
quite likely exceed our most optimistic
imaginings.
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JOHN
LOGIE

BAIRD

Speaks
His
Mind

As Told to H. W. SECOR

Undoubtedly the best-known Euro-
pean television expert is John L.
Baird, whose system, in connection
with the B.B.C., is supplying Eng-
lish television fans with daily pro-
grams. His newest invention is the
“modulated arc” for giant image
reproduction.

who has demonstrated television in

all its various phases and who is

now Managing Director of _the
Baird Television Company—the leading
television company in Europe, with a
capital of four million dollars, and with
affiliated companies in Germany, France
and the United States of America—is in
New York visiting the American branch
of his company.

He has some interesting ideas on the
future of television, He believes that
tomorrow we shall have stage plays and
movie productions at our beck and call,
by simply turning a dial and tuning in
the desired television feature.

He does not believe that the television
sets will be taxed and that for portable
and other uses we shall have a small
“peep-hole” machine fitted with a mag-
nifying lens; and a de luxe type which
will be fitted with a screen which will
show an image at least two feet square.

The Baird Modulated Arc

When it comes to cathode ray tubes as
a panacea for scanning problems, Mr,

JOHN LOGIE BAIRD, the Scotsman

gr— S ——————— =
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“, C-e ] FREMEMTTING
unu:‘mwm! DL /. 1 AMPLIFIER
SOURCE SWesecT: ) =
NG TELEPHONE |1

== TRANSMITTED I
MIRROR r‘r Sy CINES
oRuM ]  BAIRD MODULATED

-l ARCUGHT
|
————— = 9
= [ )j ? -
- «— | -—
XN
| MEROR  gng b

- 7t
r}czmm SCREEN  TO POWER SUBOLY
—

( |
RECEWING
- AMPLLFIER l

Television transmitting and receiving appa-

ratus in the latest Batcd system, using the

modulated arc and mircor drum to project
images on a large screen.

TELEVISION NEWS
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John L. Baird pointing to the mirror drum, which is used in conjunction with his
“modulated arc,” for producing large television images.

Baird, does not believe in it for the im-
mediate future; he inclines to the idea
that the scanning dise will be with us
for some time to come. Mr. Baird has
devised a mirror scanning drum, which
he uses either in conjunction with a
neon tube such as a crater lamp, or
in conjunction with his latest inven-
tion, the “modulated arc”. Mr. Baird
stated that this modulated arc and mir-
ror drum, which are shown in the

—J. L. BAIRD SAYS:

] Television sets of tomorrow will
not be taxed.

{ Calthode Ray tubes will not
prove the panacea for all our scan-
ning problems.

€ His new modulated arc and mir-
ror drum is giving a more brilliant
picture than any yet obtained on a
large screen.

€ Television broadcasts will be
carried on waves from 200 to 550
meters; and we do not need ultra-
short waves for the purpose, which
only cover a limited area from each
station.

accompanying photograph, produces an
image of surprising brilliance. Com-
pared to other types of light source avail-
able for television receivers, his modu-
lated arc is about one hundred times
brighter. The television signal is caused
to modulate, the current flowing through
the arc and special carbons are used
which enable the arc to follow the rapid
variations of the television signal current.
There are about 8,000 television receivers
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in England, Mr. Baird estimated, a great
part of these being built from kits, while
a considerable number are home-made
receivers, built from plans furnished by
the Baird Company in England.

Ultra Short Waves Not Needed

At the present time there is consider-
able activity on the part of engineers
who are developing the television field,
towards utilizing “ultra-short” waves,
which, with their extremely high fre-
quencies, would seem to provide the broad
television channels, which many experts
think we must have in order to produce
a pood detailed image.

Mr. Baird’s opinion is that the neces-
sity for broad television bands has been
greatly exaggerated, and from his exten-
sive experience in transmitting and re-
ceiving television images, it is his belief
that we can and will obtain much better
reception of television images, over nar-
rower bands than the theory based on
cinematography seems to require.

As Mr. Baird pointed out, one of the
undesirable factors in utilizing “ultra-
short” waves for television, is that waves
of say 3 to 7 meters, only cover a small
territerial area; furthermore the receiv-
ing station must, ordinarily, be within
optical sight of the transmitting station.

Mr. Baird, on his visit to America, has
been in consultation with the American
branch of his company, who have en-
tered into a working agreement with
station WMCA of New York City, so
that the Baird television images can be
broadcast with “voice,” in conjunction
with that station. The American Baird
Company is making plans to place a rea-
sonably-priced, home television receiver
on the market.

English Television Broadcasting
Among other interesting factors con-
nected with the British television broad-
casting, the following information was
gleaned. A “positive” television image
(Continued on page 455}



www.americanradiohistory.com

Jan.-Feb., 1932

Above: One of the scanning ‘‘wheels”’
used at Doberiiz station; it is made in
two sections.

BOUT halfway between Berlin and
p Nauen, almost directly behind the
airship hangars in Staaken, rise
five or six antenna towers, hardly
noticeable to those speeding by in autos.
Here in Déberitz, this “little” station is
none other than the experimental trans-
mitter of the Reichspost Central Office,
using short waves! Here work has been
done on the further development and per-
fection of short-wave broadeasts, and
now the plant is serving for the purpose
of television experiments on short waves,
which have very recently been instituted
along with the broadcasts (of television
on longer waves) via Berlin-Witzleben
and Konigswusterhausen,
The station is a small building built
in the form of a cross, right on the
ground and not divided into stories.

Film Used at Transmitter

After removing hat and coat, we enter
the first room, and at once find ourselves
in the “transmitting room.” A huge
film-projection apparatus, somewhat al-
tered for television purposes and pro-
vided with a Nipkow dise, occupies the
place of honor. The technicians are busy
putting in a strip of film and getting it
running, so that we have sufficient time
to look about in the room a little more.
Giant amplifiers and heater resistors, dy-
namos and batteries are to be seen, as
well as the usual workhench with files,

TELEVISION NEWS

The
antenna
masts of

the

Doberits

ghort-
wave tele-
vigion sta-
tion.

1
x 1
o o N = o 0 WM T i

Adjusting one of the short-wave transmit-
ting condensers.

tongs, hammers, wire, coils, etc. A win-
dow in the back wall affords a glance into
the actual transmitter, right at hand in
a position which, for one thing, permits
immediate determination of any disturb-
ances which may arise during its opera-
tion; and, for another, makes it easy to
communicate with the personnel there.
We look around for the “receiver”
{monitor), and our glance falls on the
rear part of the room, which is eut off
by a huge black curtain running the
entire width of the room. Curiously we
step behind it and see in the corner only a
very large box, with a small quadrangu-
lar window and a magnifying glass in
front of it. At the right in front of it
is a set, which on closer examination
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Photo-cell amplifier end scanning disc motor,

SHORT WAVE
TELEVISION

at Doberitz
By HERBERT ROSEN, Berlin

411

The new German television station

at Doberitz, broadcast on 142.9

meters, with 48 lines and 25 frames
per second.

proves to be a short-wave receiver, and
now we see the Nipkow dise, the neon
tube, etc. So here we have the receiver
right before us.

Excellent Quality of Received Images

In the meanwhile the technicians have
finished inserting and regulating the
film. Signals pass back and forth, and
suddenly a light shines before our eyes;
the little quadrangular opening is lighted

(Contrnued on page 452)

Television transmitter for film. used at the
Doberitz television station.
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The Western Electric Co., cathode ray oscil-
lograph tube. which has been used for
television scanmng.

NDOUBTEDLY, many television

l l experimenters interested in cath-

ode-ray television, are anxious to

know of a reliable as well as

simple method of producing the “right-
triangle” or “saw-tooth” wave oscillator
for scanning purposes. In my experi-

r FLUCRESCENT SC’REEN

FIG.8
CATHODE
RAY BEAM ™ ¥t~
AW HORIZONTAL
DEFLECTING
caog:o _~ PLATES
7 4 ERTICAL
L 1200 DEFLECTING
ICYCLE PER PLATES

.~ SECOND ~
OSCILLATCR®T GROuND
=7

-
T GROUND

Connections Of the two saw-tooth oscil-
lators to the deflecting plates of the ca-
thode ray tube scanner.
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A CATHODE

Anvyone Can Build

mentation with various types of cathode-
ray oscillographs and their allied appara-
tus, I have developed an oscillator which
is absolutely fool-proof as well as ex-
tremely flexible. This instrument may
be used as an audio oscillator for pur-
poses other than television scanning,
thereby making it a device adaptable for
many purposes.

Many ingenious methods have been
proposed for the production of a right-
triangular wave with but limited appli-
cation. Mechanical devices are limited
in their frequency range; electrical de-
vices, although not limited in this man-
ner, may be unstable, and stability is
absolutely essential for proper results.
Indeed, with electrical devices, unless the
utmost care is taken, distortion may be
introduced.

i SYNCHRONOUS_E“:;VITCH W
-
| 1
1] =
R ‘e =
FIG. 1 ——
T
w
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h

How saw-tooth oscillations may be ob-

tained with a suitable “switch’” or “‘valve,”

a condenser, a resistance and « source of
direct current potential,

Simplest “Saw-Tooth” Generator

The right-triangle wave may be ob-
tained if we have available a synchron-
ous mechanical switch or electric valve,
a condenser, a resistance and a source of
direct current potential as may be seen
in Fig. 1. Thus if the condenser is
charged through the resistance and dis-
charged by the synchronous switch, the
potential difference across the condenser
will increase linearly with time while
the switch is open, and instantly drop to
zero when the switch is closed.

The use of a mechanical switch has
been found to be extremely cumbersome
and may be used only at the lower fre-
quencies. Evidently, an electric valve
operating automatically at the desired
synchronous speed would be the ideal
device to be used. Such a valve is noth-
ing more than an ordinary neon lamp.
Now, let us consider the circuit in Fig. 3.

Neon Tube as a Synchronous Valve

If the neon lamp were subjected to an
increasing voltage, there would be no
current flowing until the “ignition” or
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“jonization” voltage is reached. This in-
creasing voltage occurs while the con-
denser C in the circuit is being charged
through the resistance R. Current will
then flow through the neon lamp in a
manner similar to the closing of the
switeh in figure 1, and will continue to
flow until the “extinction” voltage is
reached. The current flow will now stop,
as in the opening of the switch in fig-
ure 1.

The frequency of oscillation may be
controlled by the adjustment of the re-
sistance R and the capacity C in the
circuit. Let us consider the circuit in
Fig. 4, which is the equivalent of Fig. 3.

R—=resistance in eireuit
e—voltage across condenser C
E--applied voltage

i=current flow in circuit
Ri—=voltage across resistance R

t—Time
E=Ri+e )
i=c 3% &)
SUBSTITUTING EQUATION {2) INTO (1) WE GET :
E= RC :‘—:- + e
or c% = g—:
THEREFORE ;—C = —log, (E-e)+ G

WHERE G 15 A CONSTANT OF INTEGRATION

LET £t =OWHEN e = O
THEN . G = lt:g'E -]
orR = -log. (E-e )+1°2»€ E
b
- E-€
R e ==
€ E

e=€E (1-6'%‘:) ™ 4

Equation (3) represents an exponential
curve, showing how the frequency may
be varied by varying either the capacity
C or the resistance R.

NEON TUBE -+

€

('C' —

R =

# FIG.2 o
-

FIG.4

Fig. 3, above, shows connection of neon
tube “valve’’ in saw-tooth oscillator: Fig.
4 is the electrical equivalent of Fig. 3,
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RAY Scanner

By M. RAPPAPORT, E.E.

TELEVISION NEWS

413

Myr. Rappaport iz aa
cleetrical englnecr. an
Associate of the Amecri-
ecan Institute of Electri-
cal Engineers, and he is
one of the fewe men who
harve actually Buwilt und
exrperimented with a ca-
thode ray scanncr, to
gelher 1with the neecs-
sary  sqiw-teoth oscilla-
tors. The author carricd
on scvcral years of ye-
search work on cathode

P

Associate Member, ALLEE.

ray tubes.

The editors feel that they were fortunate indeed, in obtaining this
up-to-the-minute article which explains the theory as well as the
construction of the saw-tooth oscillators required in the operation

of the cathode ray scanner.

This is the first time to our knowl-

edge, that all of the details for this newest scanner have heen

given.

It will work on present-day signals, as well as any future

seanning line patterns, without any changes in the present design.

The oscillating current may be ad-
justed for frequencies ranging from the
upper audio down to the extremely low
values of say, one per hour. There is
absolutely no reason why, with sufficient
capacity and a great deal of patience,
the lower limit cannot be reduced indefi-
nitely. On the other hand, frequencies
much higher than audio frequencies are
limited by the capacity of the neon tube
itself.

The exponential curve obtained by the
charging of a condenser through a resis-
tance has the shape represented by (a)
in Fig. 5. By using a rather small ele-
ment of this curve, the rising portion of
the right-triangular wave may be con-
sidered straight for all practical pur-
poses. The falling portion of the saw-
tooth wave, which represents the ex-
tremely short period in which current is
flowing through the neon tube, is so ex-
tremely rapid that the spot of light on
the fluorescent screen of the cathode ray
tube, shows only a negligible trace as it
sweeps back to commence a new cycle.

The Neon Tube Oscillator

Now that we understand the funda-
mental theory of the neon-tube oscilla-
tor, we may proceed with the design.
Fig. 6 represents a neon oscillator with
sufficient variables to give a frequency
range of from one eycle every fifteen
seconds to the upper audio frequencies.
The neon tube employed in this circuit is
of the ordinary small-plate type used in

television, [t does not necessarily fol-
&
{GNITION VOLTAGE
‘u - e b sl v —— -
o
- ¢
+
-
° BN N N —
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FIG.5
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The exponential curve obtained by the
charqing of a condenser through a resis-

sa 9y

tunce, hus the shape represented by “‘a”.

low that other types of neon tubes can-
not be used, although it is advisable to
use tubes having an ionization voltage of
not more than about 200 volts (or in that
vicinity) for convenience sake.

The 0.0015-microfarad variable conden-
ser is employed for the purpose of mak-
ing very close adjustments of frequency.
A vernier dial contrelling this condenser
is desirable, although not essential. An-
other 1l-microfarad condenser is con-
nected in parallel with the 0.0015-micro-
farad condenser through a toggle switch.
When the switch is closed, the extremely
low frequencies will be obtained and

ON TUBE
mﬁ {,‘ o NE

# 0.0015-MF.

F16.6

.
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¥ 2 MEG ) o é?
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The saw-tooth osallator shown in Fig. 6
above 1s especially suited to a very high
tmpedance load.

when it is open, the higher frequencies
will be produced. A third set of con-
densers having a range from zero to
0.021-microfarad in steps of 0.0015-
microfarad, are attached to a tap-switch,
having fifteen taps. By this tap-switch-
condenser arrangenient, a wide frequency
range is obtainable. Another fifteen-tap
switch, having resistors of one-quarter
megohm and one-half megehm in alter-
nate steps, is inserted as shown. This
conipletes the frequency controls of the
oscillator.

A two-megohm potentionteter is used
for controlling the output voltage to the
deflecting plates of the eathode-ray tube.
The arrangement shown in Fig. 6 may
only be used in connection with a very
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high-impedance load, as may readily be
seen from the figure. If a rather low
impedance load is used, there will be a
change in the resistance of the oscillator
circuit and, as a result, there will be a
change in the frequency. When the cir-
cuit shown in Fig. 6 is used with a

Appearance of a saw-tooth oscillator butlt
by Mr. Rappaport and used in his exper:-
mental cathode ray scanner.

cathode-ray tube, it will operate very
satisfactorily, because the intpedance of
the cathode-ray tube and its allied cir-
cuit is extremely high. -

Details of Amplifier for Oscillator
Many of the experimenters contem-
plating the construction of such an in-
{Continued on page 451)

6 B NEON TUBE
0.0015-MF

" i FIG.7

1 IGNITION
VOLTAGE T

-— QUTPUT —

Saw-rooth oscillator equipped with one
stage of D.C., amplification, using a "71A
tube,
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D. E. Replogle. vice-pres., of the Jenkins

Television Corp., preseniing a check for

$100.00 and a complete Jenkins “‘radio-

visor kit”" to Mr. Hansell, first prize-winner
in the New York “Sun’ contest.

television; although tuning ex-

tends from approximately 15 me-
ters to 550 meters by means of plug-in
coils. Most television receiver designs
have been run along lines of broadly-
tuned radio-frequency amplifiers, fol-
lowed by a detector and resistance-
coupled amplifiers. The designer of this
receiver, Erik Hansell, however, adopted
the superheterodyne principle to deter-
mine by experiment if it were possible to
receive television broadcasts with less
critical tuning, in order to pass the fre-
quencies needed for good television re-
ception.

The oscillator, first-detector circuit
and the intermediate-frequency amplifier
were designed with a broad tuning
range. Regeneration control has been
added to the second detector by the use
of an extra tube located underneath the
chassis. This control was not intended
for television purposes, but to aid in
tuning when working wavelengths in the
amateur spectrum.

Unique Features Involved

There are several unique features in-
volved in the making of this receiver.
First, there are the two-gang tuning con-
densers used in the oscillator and first-
detector units, which are automatically
adjusted as to capacity, depending upon
the coils employed. For short-wave work
the smaller sections are utilized; while
the larger ones are used for the longer
wavelengths. Vision of the tuning is
effected by means of a lens on the right
side of the panel, behind which is placed
a small dial lamp. On the left side of
the panel is a second lens, in back of
which is a very small neon lamp which
acts as a monitor when tuning in tele-
vision signals. With this in operation,
the use of the speaker for the same pur-
pose is rendered unnecessary. The middle
dial is the on-off switch, while the others
follow in sequence from left to right, as
follows: Correcting condensers for os-
cillator; regenerative control; volume
and tuning controls. The double-pole
double-throw switch in the rear of the
chassis is for use to connect an output
transformer into the circuit if a speaker
is needed.

HE television receiver to be de-
scribed was built primarily for

Very Compact
The outstanding feature of the set is
its compactness. Everything is contained
in one chassis, so that one needs only a

TELEVISION NEWS
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PriZzE-WINNING
TELEVISION

Receiver
In N. Y. “Sun” Contest

Erik Hansell, won first prize in the N. Y. “Sun” television set-

building contest, with the receiver here described.

The

prize was given for the most efficient and neatly built

television receiving set.

power socket, aerial, ground and speaker
for the set to function. A fair illustra-
tion of compactness is the use of a special
rack for the audio resistors, which is at-
tached by means of hinges to hold the
rack fully two inches away from the base
of the chassis. The advantages of this
are twofold; first, the complete audio re-
sistor and condenser unit is prevented
from touching any other metal part of
the receiver, and, second, by swinging
out the rack access is obtained for re-
pairs. Close above the resistor rack are
condenser blocks; these slide easily right
or left to facilitate repairs. Above the
condensers is a 27 type tube; it is this
tube which controls regeneration when-
ever this advantage is called for. The
overall dimensions of the chassis are
18x12x8 inches. Six '24s, two '27s, one
45 and one '80 type tubes are employed.

Yes, it is a superhet!

The Oscillator

The circuit diagram shows that the
output of the oscillator is coupled into
the detector circuit by means of a voltage
drop across a resistor in series with the
detector screen grid lead. This is an
adaptation of the so-called screen-grid
modulation principle described by Howard
Chinn in the June issue of “QST.” The
use of this method is advantageous in
that a direct union of the incoming sig-
nals and beat-frequency of the oscillator
take place in the first-detector tube, al-
lowing it to act freely as an amplifier.

In addition, there is another advantage
in using this type of coupling, in that re-
action of the oscillator tuning on the
first-detector frequency is almost elim-
inated. The experimenter will appreci-
ate this; since it is one of the most seri-
ous problems in superheterodyne design,

i

25 TUBE
‘80 TUBE 24 (UBE
\ OUTPUT, ST

TRANSFOFMER
o4 TUBE

24 TUBE
0S¢, COIL \

EMIET OO/

27 TUBE

‘od TUBE
1T DET CO/L

ISTF

I
2L F CO/L

o4 TUBE 24 TUBE

Rear view of Mr. Hansell's superhet television receiver, which won first prize in the
N. Y. “Sun” television set-building contest.
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Here we have the complete wiring diagram of Mr. Hansell's prize-winning superheterodyne television receiver, including the power
supply unit. A switch is provided for connecting either the loud speaker or neon tube to the plate circuit of the '45 output tube.

especially when single-dial tuning is
used. The connection of the oscillator is
through a 25,000-ohm resistor connected
in series with the screen-grid of the first-~
detector tube and voltage source. The
amplitude of the heterodyne frequency is
determined by a 100,000-ohm potentio-
meter which in this case is connected in
the screen-grid circuit rather than in the
plate circuit. By taking advantage of
this, a relatively cheap potentiometer can
be used. The dial for this control is
located between the three main shield
cans, as shown.

When constructing the oscillator it is
well to keep in mind that the beat-fre-
quency must always track the detection-
frequency by an amount which is deter-
mined by the frequency to which the I. F.
stages are tuned. In this receiver the
frequency employed at all times in the
oscillator is 800 kilocycles below the de-
tector frequency. It makes no difference
whether the oscillator frequency be above
or below the detector frequency; al-
though some advantages point to a pref-
erence for a frequency below rather than
above.

In series with the oscillator leads to
the screen-grid of the first detector is a
small fixed condenser. This capacity

FOR LONG
._.WAVE COILS,
C'ANDG* ARE
SHORTED.EXCEPT
FOR THE NUMBER
OF TURNS, BOTH
THE OSCILLATOR
AND DETECTOR
COILS ARE

THE SAME,

_

Type of plug-in coils used in Mr. Hansell's
prize-winning television receiver.

should be kept as low as possible; other-

quencies required in television are al-
wise the strength of the beat frequency

will be seriously affected by feedback.
The value chosen for this particular cir-
cuit was .00004-mf. Connections to grid
leak and condenser, which are part of the
network in the oscillator circuit, should
be kept as short as possible. The value
of the grid leak and condenser should be
as large as possible without permitting
the unit to howl, thereby allowing the

lowed to pass. Broadly-tuned circuits in
the set are obtained by overcoupled reso-
nant coils. This is accomplished by in-
creasing the impedance of the circuit.
The coils are one and one-quarter inches
in diameter and wound with approxi-
mately eighty-four turns on the secon-
dary and eighteen turns on the primary.
In series with these primaries are choke
coils, which help to step up the imped.

OSCILLATOR FIRST DETECTOR

Coll Grid Turns Tiekler Grid Turns Tlekler
Na, Fregneney Rnnge cuil per inch coll coll per inch coll

Toowel B0— 2500, LL38.0.0 L.23%. 0 L010... .. Tdee. ... %L L.10...
a2 . 1,500— 4000, ., 2T L., 20... .. 160, PR F S oo Soon S 1 PR
3. . BA0— 7000, ., +..18... LIDL .. coolUfoo o L | PR ..20... ee 13,
-+, coe BHO0—11.000, ., 0oolBaoa eo 10, .. e 1000 ooolooo .e.15.. ee.10...
H ... 10,000—13,000. .. ooa foao P L - o | Jers: [ 1 P : T

*Detector colis No. 1—No. 30 d.c.e. (no spacing)

No. 2—No.
Oscillator ¢oils No. 1—XNao.

26 e
26 (d.c.c.

(no spacing)

All colls are wound on I’llot Rtibbed forms.

Al grid turns, exeept those marked, No, 20 wire.

Al tiekier turns. No. 30 d.e.e. (no spaelug),

screcn-grid tube to deliver a very strong
beat-frequency.

The first detector employs a ’24 screen
grid type of tube, but has nothing un-
usual about its makeup. Herewith is a
table of coil data:

The two tuning condensers are each
00025 mf. Sometimes it may be advis-
able to place an equalizing condenser in
parallel with the first detector tuning
condenser. This, however, is unnecessary
if the coils are wound correctly, which
can only be found by experimentation.

The Intermediate Stages

The idea of using a beat-frequency os-
cillator to heterodyne the incoming sig-
nals to a pre-determined low frequency
that will pass the intermediate stages is
obvious, in that the lower the frequency
the easier it is to amplify. Each of the
intermediate stages has been adjusted to
have an extremely broad frequency-
range. By doing this the higher fre-
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ance. Coils like these are standard and
can be secured at most any radio shop.
{Continued on page 448)

"

# CONDENSER AND
RESISTOR MOUNTED
ONLY FOR
OSCILLATOR
SOCKET

SOCKET USED IS, PILOT UY TYOE,
"C"CONNECTED TO STATORS FOR SHORT WAVES.
“G° CONNECTED TO STATORS FOR LONG WAVES.
& CONDENSER, - "AEROVOX " .00015-MF,
RESISTOR, ="GLASTOR" .1 MEG,

.

Details of condenser and resistor mounting
for oscillator socket.
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SCREWS DisC

FiG 2 )

Fig. 1A—How to mount metal scanning
disc on wood block for drilling.

HE lens scanning disc is the im-

portant piece of television appa-

ratus now engaging the attention

of television
where,

The reason for this is that, in order
to obtain (at the receiving end) a large
television image (of a size, say, 8 inches
square or more), we need the combined
effects of one of the new neon crater
tubes, together with a lens scanning disc
and motor.

Several companies are now supplying
the crater tubes. We will not discuss
motors or synchronizing devices in this
article, as these have been dealt with
elsewhere in this and previous issues of
TELEVISION NEWS.

The job before us at the moment is
how to lay out and construct a satisfac-
tory lens-disc; that is, a scanning disc
containing 60 lenses. Moreover the lenses
used must be of a size which can be read-
ily purchased on the open market.

Constructional data are given herewith
for two different sizes of lens-discs, both
dzsigned for 60 lenses. One of them con-
tains lenses of 134g” in diameter; the
second is designed for lenses %" diam-
eter.

In brief, a lens-disc is desired which,
when used in conjunction with a crater
tube, connected to a television receiver
having an output stage utilizing a ’45
tube, with 250 to 300 volts in the plate
circuit, will yield a brilliant image on a

enthusiasts every-

ground glass screen about 8 inches
square,
General Design of Disc
Let us consider a 227 (diameter)

scanning disc; if we assume round aper-
tures (holes) their diameter will be 0157
each. This disc diameter provides suffi-
cient area for the use of 60 lenses, each
13/16” or .8125" diameter, placed around
a spiral with six angular degrees sep-
arating each two adjacent lenses.

The following shows the increase of
useful light area of a lens as compared
to a simple aperture. From the follow-
ing mathematical relation:

T (.8125)2
Lens area — ——
4

7 (.015)2
4

Aperture (hole) area

81252 660156
Area ratio = = =
.0152  .000225

2,934

TELEVISION NEWS
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Make Your Own

All dyed-in-the-wool television experimenters sooner or later de-
cide to build a “lens disc” scanner, in order to use a crater
tube and project large images, so that the whole family

may enjoy the television programs.

Mr. Pajes, a

specialist in this line, here tells how to make
your own lens disc at low cost.

This figure (2,984) indicates how many
times more light we are able to pass
through a lens 13/16” in diameter com-
pared to that passed by an ordinary
aperture .015” in diameter.

Of course we do not realize the whole
gain figured out above; since there will
be some appreciable loss during the
transmission of light through the lens,
and also due to reflection from the lens
surface, The screen’s absorption factor
is of equal importance.

If we take the efficiency of a cheap
lens to be KL=0.75 and the efficiency of
Bristol board used as a screen as 0.80,

MILLING

DIRICC MACHINE HEAD

DWIDING
5 SPINDLE

MACHINE
CARRIAGE

WOOD
/f BLOCK

\ :
~OIWIDING WEAD
CARRIAGE

Fig. 1—Shows how disc is mounted in
Milling machine, if it is to be drilled in
that fashion.

we shall gain by using a lens instead of
an aperture:
2,934 % 0.75 % 0.80 = 1,760.4 times as
much light.

This gain will convince anyone as to
the superiority of the lens scanning disc
and it is safe to say that, when ration-
ally designed, the lens seanning disc rep-
resents actually the best television re-
ceiving means which is available at the
present time.

Lenses and Lens Layout

For those who would like to experi-
ment with a home-made lens scanning
disc, the following data will be found
useful.

For the metal scanning dise, alum-
inum is very good, because of its low
specific gravity; better still is duralum-
in, which is readily obtainable at a
little higher cost than that of aluminum.
Duralumin is particularly well adapted
to scanning disc requirements, for it
has a lot of spring or stiffness which
ordinary aluminum lacks. The dise
blank should be of No. 10 (sheet metal
gauge) stock (thickness 0.102"); and
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you should order a round blank 22%%”
in diameter, if you are going to use the
13/16” diameter lenses; or 19” diameter
if you are going to employ the %" diam-
eter lenses.

You can purchase these discs from any
sheet-metal supply house; and ask them
to mark the center on the dise for you.

Preparing the Disc for Lenses

If you have no small machine shop of
your own, it would probably pay you in
the end to take your dise to your local
machinist and tell him just what you
want done. Failing this, one can care-
fully lay out the dise and perform the
operations by hand, which is a little
slower job.

The writer’'s method is to employ a
milling machine, equipped with a divid-
ing head (accurate to 1/10 of an angular
degree) which is placed on a carriage
operated by means of a handle to which
a micrometer head is attached.

One complete rotation of the microm-
eter head usually corresponds to 4"
shift in the radial direction of the disc.

If such a machine is available for lay-
ing out the dise, the following procedure
will be found useful. Fasten the metal
scanning disc to a piece of hard wood,
using about six to eight wood-screws, as
shown in one of the accompanying
sketches. This piece of wood must be
perfectly flat and of even thickness.
Next, drill a %” diameter hole through

% ¢ DIAMETER OF
LENS.

- 2>
7 A
/) ?&125\?17%\6- \
Ul N

VLN

%

| i fe020"
21.B107DlA. erﬂ-—
/3" DIAMETER OF
LENS.

’/ .’\_

'(8,7.75\"14f\‘.

F16.2 A s
18.825°01A—»

Fig. 2—Layout data for two sizes of lens
discs, using either 13/16"” or 5/8" diam-
cter lenses.
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Television

the dise and wood, in its approximate
center; the center of this hole must lie
in the center of the dividing head during
the entire procedure of drilling the 60
holes in the dise. This is done by plac-
ing our disc on a shaft protruding
through the center of the dividing head.
The fit between the shaft and the hole
in the disc must be tight. After this
has been done fasten the dise and its
attached board to the carriage of the
milling machine by means of several
bolts and dogs; making the disc as se-
cure as possible against moving. As a
last preparation before drilling can be
started, place the center of the drill
above the center of the protruding shaft;
that is, above the center of the disec.
This position must be determined with an
accuracy of plus or minus .001 inch.

Drilling the Lens Holes

Place the indicator of the micrometer
head on zero. The center of our extreme
outer hole will be placed at a distance
from the disc center of 10% inches. As
each complete rotation of the micrometer
head represents %" forward motion, we
turn the head 10% — %4 or 40-% times.
The center of the drill is now placed in
position ready to bore the hole. Next
place the indicator of the dividing head
at zero on the index. The drill used is
12/16” in diameter; for the lens to be
used (for the larger disc) is 13/16” in
diameter, and space must be provided for

the counterbore, which will leave a
shoulder on which the lens will rest
eventually.

When drilling the hole through the
metal dise, only light pressure should be
applied, and no lubrication is wused.
While carrying out the drilline operation
on the disc, one important thing to re-
member is that we should not retrace the
motion of the micrometer head; in other
words, turn the micrometer head in one
direction, for if we retrace the motion of

TELEVISION

[iscs

S. PAJES

Engineer

NEWS

the micrometer head, difficulty will be
found in hringing it back exactly to the
sane position, on aecount of the lost mo-
tion existing in the worm gear,

After drilling the first hole, we turn
the head six degrees and shift the mi-
crometer head by .015” toward the cen-
ter of the disc. We execute 59 similar
operations and then have our 60-hole dise
finished. Note that the total step-down
or pitch of the spiral, corresponding to
the difference between centers of the first
and last hole, will be 59 X< .015” = 0.885",

Counterhoring for Lenses
A special tool is recommended for this
operation, and a sketeh of a suitable too]
is reproduced herewith. The lower part

ABOUT ABOUT
2" "‘| = 24"
1| OUTER LENS
OF SPIRAL
-
‘{ﬁ \
) INNER
S0CKET LENS
ADJUSTING OF SPIRAL
BASE
L FIG.6

Fig. 6—Showing distance between crater
tube, lens disc and projection screen.

SCANNING
- DISC

PIN SCREW
AND LOCK
NUT

" 6ROOVE
IN SHAFT

COUNTER-BORE —

Fig. 3—Counterbore used to mahke 60
“lens seats’’ in disc.

— 3rom
4

FIG 4

Fig. 4—Dimensions of "‘lens seat’” and
stght hole.

Fig. 5—Detail of spring coupling between
shaft und lens disc.

of the tool has a 12/16” (diameter)
round stem, which will fit exactly into
our drilled holes in the dise. This is
done 1n order to secure exact centering
of the counterboring tool; the diameter
of the cutting part of the tool which con-
nects the actual counterbore is 13/16"
and this leaves the proper-sized recess
in which to set our lens. The depth of
the counterbore in the disc is .080", thus
leaving a shoulder .022"” thick on which
the lens rests. The operation of coun-
terboring is best carried out on an ordi-
nary drill-press, It is best to keep the
disc fastened to the wooden board during
the counterboring operation; and ex-
treme care must be taken in setting some
sort of a stop or limit gauge on the drill-
press, so that the counterbore cuts out
the metal only to a depth of .080".
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Fig. 7—"Four direction” focusing mount
for crater tube, devised by H. W. Secor.

Method of Fastening Lenses

The method of fastening the lenses in
the disc, once the latter has been drilled
and counterbored, is one of the most im-
portant and troublesome items in build-
ing a scanning disc of this type. There
is one very satisfactory method known
as “spinning” the lens in place, but this
requires special tools which are quite ex-
pensive. The lenses may also be secured
in place by “pinning” them in place as
shown in one of the accompanying
sketches; but this operation must be
done with extreme care, in order not
to crack the lens. The “pinning” is ac-
complished with a small punch and a
light wooden hammer; this serving to
force some of the metal, around the edge
of the hole, slightly upward.

The diameter of the finished dise (us-
ing 13/16” dia. lenses) may be computed
as follows: The center of the extreme
outer hole from the center of the disc,
10.125”; radius of lens 13/32, or .406";
rim of disc beyond outer lens periphery
0.375”; adding these figures together and
multiplying them by 2 gives us the diam-
eter of disc which is 21.81 inches. The
disc can be turned to this diameter after
drilling and counterboring.

Neon Crater Lamp to Use

A neon crater tube of the Jenkins,
Raytheon or Cable type is to be used
with the lens-disc above described. Best
illumination and definition of the image
will be obtained if the diameter of the
crater emitting the light is between .030-
and .035-inch. The writer has used very
successfully the Eveready-Raytheon Kino
amp. The crater lamp must be accu-
rately focused with respect to the lens-
disc and the “throw” between the disc
and the screen; which last can be made
of ground glass.

Driving Power

Theoretically the power required to
drive our lens-disc at 1200 R.P.M., must
be great enough only to overcome the
friction of the shaft bearings and the
air resistance of the spinning disc. When
such power is available, our disc will
run up to speed after a certain time;
this time-factor, however, is of very
vital importance and it is desirable to
make it very small—not exceeding two
to three seconds. The reason for this is
that the process of “framing” requires
switching the motor on and off several
times. If we have to wait each time

(Continued on page 453)
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A New
SCANNER

and

RECEIVER
For

Positive
or

Negative
Signals

By L. R. CONRATH*

An extremely compact receiver and
scanner, with a switch for receiv-
ing either positive or negative sig-
nals, special image framer, and
pentode output tube.

TELEVISION NEWS
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Assembling the Trav-Ler television receiver and scanner kit is a very simple matter.
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Wiring diagram of Trav-Ler receives, with phase-changing switch in detector circuit,

HE television receiver and scanner
I here illustrated have been designed
to meet these requirements. The
ease of operation is achieved by
single dial control, phase-reversing
switch, convenient framing control and
the use of a self-starting synchronous
motor. The assembly has been made
compact and of pleasing appearance by
supporting the scanner directly above the
receiver, and enclosing both in a mantel
type cabinet similar to that used in
modern midget radio receivers. Econ-
omy has been secured by the use of a
compact chassis in which all components
are utilized to best advantage.

* Engineer, Trav-Ler Radio & Television Corp.

2 IR.F., S.G. Detector and I’entoede Output

The receiver is composed of two stages
of serecn grid radio frequency amplifica-
tion followed by a screen grid detector,
a screen grid first audio stage and a pen-
tode output stage. It will be noticed that
only two audio stages are used instead
of the customary three, but these two,
employing high gain tubes, give sufficient
audio signal strength to completely mod-
ulate a plate or spot-type (crater) neon
tube.

The use of only two stages tends to
reduce circuit noises which are sometimes
apparent in the picture, and the pentode
tube, which favors high frequencies
more than does the triode, serves to bring
up a drooping audic frequency response
which is characteristic of nearly all am-
plifiers.
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The use of circuit isolating filters and
chokes, together with a generous B sup-
ply filter system, prevents oscillation and
motorboating which are common to high
gain resistance coupled amplifiers.

The radio frequency end of the re-
ceiver has been designed so that it will
pass, without serious discrimination, the
wide side-bands encountered in televisizn
broadcasting. Three tuned circuits are
used in which the capacity inductance
ratio is fairly high, and in which speci-
ally designed tuning coils are used, in a
system employing both inductive and ca-
pacitive interstage coupling. The detec-
tor is so arranged that by simply throw-
ing a switch, it may be converted from
grid leak to plate circuit detection, thus
enabling the operator to use it for either
positive or negative broadcast signals.

The “Scanner” Unit

The scanner unit is composed of a self-
starting synchronous motor, scanning
disc, neon lamp and magnifying lens.
The motor is mounted on two aluminum
castings, in such a way that it can be
rotated about its axis. A shaft fastened
to the front of the motor and bearing a
large knob at its end, provides a means
of turning the motor and thus framing

(Continued on page 453)

Top view of Trauv-Ler television tecetver.
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TELEVISION
BUSINESS?

By WILLIAM H. PRIESS

President, International Television Radio Corporation

Mr. Priess, one of the best-known radio engineers in this country,
has some interesting things to say as to how and what we may

expect in the development of television as a business.

He

has some brand-new ideas on television equipment.

HAT are the factors that deter-

‘;‘Ii' mine the nature of Television as

a business? Along what lines

will its apparatus develop? How
will it retain and achieve a progressive
appeal to the vast American public?
These are typical questions whose an-
swers will define the foundations of the
television art.

Place yourself in the boots of Edison
after he had made his first successful in-
candescent lamp. How was he to obtain
its public use? What industry could give
him a model to follow? He concluded
that the gas light companies as his over-
shadowing competitors had both the ap-
paratus and business experience that
should, allowing for the modifications en-
tailed by the difference between gas and
electricity, be translated bodily into his
own enterprise. Therefore, he chose a

system of distribution of energy to
mains, he developed meters for installa-
tion on the premises of each consumer.
He designed his lamps for about the

same brilliancy of a standard gas jet,
and planned a system of generating
plants for connection to the mains as the
consumption grew, so that an equality of
electrical pressure at the consumers’
end might be maintained. He answered
the three questions we have asked our-
selves and transformed his toy lamp into
an universal necessity. Another vast
network of wires, another vast army of
workers, and the magic of clean white
light so simply available that a child
can control it by merely pressing a
button.

Never in the history of industry has
man been confronted by such significant
parallels as those furnished to Television
by the radio broadcasting and the motion
picture industries.

Step by step the art developed from
the crude crystal set with a range of 20
miles to the multitube receiver and the
loudspeaker. The fun was in building a
set at home. Knock down kits sold in
huge quantities. The programs at the

transmitting stations were

crude. A few worn out
phonograph records, unpaid
talent such as little boys
and girls reciting Mother
Goose Rhymes and rambling
talks against time were the
library. Then another im-
portant factor made itself
felt in the field. Here and
there an artist performed
at the broadcasting stations.
The grown folks listened in
and were enchanted, They
demanded good programs
and factory made sets in at-
tractive cabinets. They got
both.

What has happened to the
experimenter, the fan who
learned all about circuits,
tubes, filters and other radio
parts? Your copy of TELE-
visioN NEwS has the an-
swer. The fan is in his
basement workshop, or clut-
tering up the kitchen with
parts for building a tele-
vision set. We have long
since passed the advance
guard of thousands and are
numbering them by tens of
thousands. The programs
now broadecast are crude but

The Priess dual ““voice and image’ receiver.

the fun is in the set build-
ing.
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William If. Priess, President of the Interna-
tivnal Tclecision Radio Corp., haes patented,
degigned and  built many of the best-known
government and commereial radio apparatus.
Among hie inventions, he numbers the “un-
tuned” R.F. amplifier, military radio scta, con-
dcnser manufacturing  machines, automatio
vacuun tube manufacturing equipment, numer-
ous radio receivers such as the “D10” and
“Straight 8, scrcen typce telcvision sct, cte.

The quality of both Television sets and
programs have improved at a rate faster
than that which occurred in radio broad-
casting history.

The radio industry is responsible for
some seventeen millions of radio sets in
this country. Adding sight to each of
these would be a logical program for the
future. At an average price of two hun-
dred dollars the field should absorb in
time three thousand four hundred mil-
lions of dollars of merchandise. Indeed,
television points out a tremendous indus-
try. The country needs it for it is an
agency that will entertain, enlighten,
create the will to buy its televised wares
such as garments, and in turn offer em-
ployment to another army of workers.

Some Technical Considerations

It is opportune at this point to go into
some general considerations of the re-
ceiving apparatus. All television re-
ceivers must have an amplifier to build
up the weak received impulses to a value
sufficient to operate the television lamp.
The amplifier looks somewhat like a radio
broadcasting amplifier. However, a re-
quirement i3 imposed on it that far ex-
ceeds the ordinary radiec amplifier. Fre-
quently in publication the television am-
plifier is described as a simple design
problem differing but little from the us-
ual radio amplifier. This is emphatically
not true. The television amplifier must
do many times the work, and must main-
tain a more exact level than the radio
broadcasting amplifier. Where the latter
need only pass electrical sound modula-
tions as short in time as 1/4000 of a
second, to reproduce the musical scale;
the former must be capable of respond-
ing to an electrical light modulation as
short in time as 1/86,000 of a second.

The general tvne of radio broadecast

(Continued on page 455)
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Are You Ready to Receive

Unusual phorto
taken atop the 1,300
ft. Empire State tower

in New York City, and
showing radio experts of
the National Broadcasting
Company erecting lightning N
arresters, to protect the new five
meter U. §. W. antenna of ther
new television transmitting station.

HE transmission of Television sig-

nals in the frequency range be-

tween 43 and 80 megacycles—43,-

000 and 80,000 kec.—or as ex-
pressed in wavelengths, between 7 and
875 meters—has long been recommended
by authorities of such rank as John V.
L. Hogan of New York and Manfred von
Ardenne in Germany. ]

So far as we are able to discover up
to the present time, these waves are lim-
ited as to range to the maximum optical
range possible—that is to say that they
are not receivable at points where a
straight line between the transmitting
and receiving antennas is intercepted by
the arc of the earth’s surface, or where
high ranges of hills or buildings inter-
vene. Transmissions of a satisfactory
character might be carried out from an-
tennas mounted atop mountains or high
buildings, and used advantageously for
Jimited service areas. The television sta-
tion affiliated with WGY at Schenectady
(W2XAW) has been transmitting pro-
grams on a wavelength of about five
meters for some months past. These
transmissions—although they have re-
ceived some slight publicity—are really
intended for the experimental benefit of
the General Electric Company and as yet
we have no reports regarding their re-
ception by amateurs.

Within the past few weeks, rumor has
had it that the RCA-Victor interests at
Camden are experimenting on these fre-
quencies, and have regular television
programs on the air and even at this
writing an antenna which, when viewed
through a telescope, leaves little to the
keen imagination of the amateur has
reared its head tauntingly atop the new
Empire State Building in New York. To
be sure, there was some speculation
among the uninitiated as to whether or
not the antenna might be the rigging for

"5 METER

TELEVISION
SIGNALS?

i By C. H. W. NASON

Television Engineer

a symbolic Brown Derby heralding the
next presidential campaign; but a call to
the N.B.C. studios elicited the informa-
tion that while it was their antenna and
was to be used in connection with their
new television transmitter, “they had
nothing to say.” Since the antenna is
definitely and geometrically constructed
for operation in the bands provided by
the Federal Radio Commission for tele-
vision transmissions we can pierce the
veil of secrecy surrounding the station
and get busy on apparatus for the recep-
tion of the signal when it is forthcoming.
This writing finds work progressing
apace, and by Christmas the New York
amateurs who have sufticient forethought
should be experiencing a new thrill.

Receiving Signals of About Sixty
Megacycles

Although a simple regenerative circuit
can be made to operate at these high fre-
quencies, the sensitivity would be rather
low. The natural answer would be the
use of tuned radio-frequency amplifier
stages ahead of the detector. It is an
unfortunate fact, however, that R.F., am-

i

MAXIMUM A MAX | MUM
READING [*— 5 % ReaDING |
LECHER
?— WIRE S
RECEIVER .
E; FiG. 2

A

T he receiver can be calibrated by using the
Lecher wire system shown above.
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Be ready to receive the ultra-short wave tele-
vision signals on wavelengths of 3.75 to 7
meters as Jenkins and N. B. C., are about to be-
gin test transmission on the ultra-short waves.
The new N.B.C. television transmitter, atop the
Empire State Building in New York City, is
about completed. The editors engaged C. H. W.
Nason, well-known television specialist, to de-
sign a receiver capable of picking up the signals
broadcast on these ultra-short waves.

ANTENNA
—

Ct

—

A4

-6Vv. +6v "C-agv,

A - -
B47225V.

Hooh-up of 3.75 10 7 meter range U. §.
V. relevision receiver.

plifiers are inoperative at much lower
frequencies than these-—and another an-
swer to the problem must he fortheom:-
ing. Commenrcial receivers for these fre-
quencies usually employ the superhetero-
dyne arrangement and, had the informa-
tion come with less overwhelming sud-
denness, we might be prepared to offer
a superheterodyne receiver for operation
in these ranges, This must wait for our
next issue—by which time sufficient ex-
perimental work will have been done to
warrant the presentation of a “super’ of
another class than that to follow directly.

Some of you may remember the furore
created in 1923 by the advent of Arm-

{Continued on page 145)
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cathode-ray

scanner, showing action of ray. The author

hece discusses the cathode tube with Weh-
nelt cylinder control for television.

Diagram of hook-up for

MONG the Braun oscillographs, the
electro-oscillographs provided with
the Wehnelt eylinder take a special
position, mainly because of their

simple construction and great efficiency.
It is at the same time interesting to con-
sider in detail the physical processes on
which this design is based.

What Constitutes the Cathode Ray?

The oscillographs operate with electron
rays (cathode rays), like the familiar
radio tubes, These rays scan a fluores-
cent sereen with varying intensity. One
must imagine the electron ray as consist-
ing of many electrons, which move at
approximately the same speed. By re-
pulsion or attraction (by means of elec-
trie fields, at right angles to the electron
path) one can alter the direction of the
electrons. This is shown by Fig. 1, which
represents an ordinary electro-oscillo-
graph with a Wehnelt cylinder. The elec-
trons are accelerated between cathode K
and anode A, and are conducted between
the deflection plates PP1, P2, P3, and P4,
1f, for example, plates P1 are positively
charged and P2 negatively, then the de-
flection occurs, as illustrated. The same
holds for plates P3 and P4; but the de-
flection is perpendicular to the first de-
flection, so that the fluorescent screen. F
can be secanned at will.

We therefore have in these deflection
plates a pictorial-element distributer. In-
stead of the deflection plates, one ean also
arrange two electro-magnets, perpendicu-
lar to each other, beside the electron
path; and then they likewise deflect the
electron ray S. It is obvious that the
deflection apparatus must operate in

The cathode ray tube would seem
to be the ideal scanner; there being
no moving mechanical parts,

synchronism with a television transmit-
ter. (This article will not go into the
details of this synchronization, since it
has already been described elsewhere.)

Brightness of Fluorescent Screen

All this sounds very simple and plaus-
ible, but the real difficulty appears when
we want to change, not only the deflec-
tieon of the light ray for scanning pur-
poses, but also the brighiness of the
fluorescent spot, (i.e., using the light
modulation necessary for picture recep-
tion. In fact, the electrons are the more
unsatisfactorily deflected, the higher the
accelerating potential of the tube; be-
cause with increasing potential their
velocity and momentum increases, so
that the deflection becomes less. From
this it follows that the electrons must

TELEVISION NEWS
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WHAT HAPPENS
in a Cathode Tube?

By W. ZEITLIN

What is the cathode ray?
why?

How is the ray deflected and
What is the purpose of the Wehnelt cylinder?

What controls the degree of luminosity in the

‘athode tube?

Read the opinion of an

expert.

move at constant speed, in order that the
deflection may also remain constant. The
obvious thought, of contrelling the
brightness by changing the discharge po-
:ential, is therefore impossible of execu-
ion.

The brightness of the fluorescent
screen may be expressed by the Leonard

formula:
H=uN (V— Vo)

where u is the material constant of the
fluorescent screen, N the number of elec-
trons striking the fluorescent screen and
V the voltage which accelerates the elec-
trons. Vo (about 50 volts for zinc sul-
phate) is the so-called starting voltage,
at which light emission begins from
the screen coated with the fluoresecent
substance in question. According to the
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Dotted lines show electrons emitted by

cathode ‘K pussing through hole in

anode screen “A""; where ray sirihes fluo-
rescent screen, a bright spot appears.

above considerations, the voltage V in
this formula must remain eonstant, while
N may be changeable.

But what is N 7N is the number of
electrons which strike the sereen in a
unit of time; or, simply, the current in-

The author is one of Europe’s best-
known experts on the cathode ray
tube—the newest scanning device,

tensity of the electron ray. The number
of electrons may be varied in different
ways: by regulating the heat of the glow-
ing cathode, which oceurs with much lag
and therefore does not come into question
for inertialess control; or by the so-
called “space-charge” control, which can,
for instance, be effected by the Wehnelt
cvlinder W.
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Hook-up of An Oscillograph Tube

Fig. 1 shows the hook-up of such an
oscillograph. The transformer T or
some other suitable coupling device con-
ducts pictorial impulses from a televisor
in the form of an A.UC. potential, to the

Europe leads again—cathode ray
scanners were shown at the Berlin

Radio Show.

Wehnelt cylinder W, just as to the grid
of an ordinary amplifier tube, The anode
A and cathode K are connected to a
source of constant potential supplied by
the battery E,; that is, the electrons
move at a constant speed and are there-
fore deflected uniformly.

Now consider the mode of operation of
the Wehnelt cylinder on the basis of
Figs. 2—, in which (for the sake of sim-
plicity) only the glowing cathode K, the
anode A, and the Wehnelt cylinder W
are drawn.

Fig. 2 shows that the surface of the
glowing cathode K, which emits elec-
trons, is fairly large; and from this sur-
face there goes out an electron-ray pen-
cil, which spreads out perceptibly on
passing through the anode screen A.
Correspondingly, a broad dot of light is
produced on the fluorescent screen.

Fig. 3 shows a condition with higher
negative potential on cylinder W. The
peneil is in consequence more condensed
and is practically pavallel; while the ac-
tive surface of the glowing cathode has
become somewhat smaller. The light-
spot on the fluorescent screen has be-

come correspondingly sharper. With
(Continued on page 457)
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With increase of the negative bias on the

cylinder W, the cross-section of the ca-

thode ray becomes smaliler and smmaller and
the light beconies weaker.
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AGAIN THAT SCANNING

PROBLEM

BAIRD constructs discs in which
the first three holes and the
last three holes of the spiral

are rectangular rather than
square, being in short equal in their
breadth, in the direction of motion,
for all the holes. (Fig. 1.) With this

arrangement, while the frequency re-
mains constant (because the number
of holes is always the same) the width

of the figure remains constant, as well
as the frequency of the modulation;
being the same for all the holes with
their widths in the direction of mo-
tion. This gives greater fineness of
detail in the central part; even though
in this system, by the widening of the
streaks, the elementary area is
smaller therefore less detailed than is
the case where all the holes are of
the same size.

With this arrangement, it is evi-
dent that the proportions of only two
opposite sides can be changed; not all
four sides of the image. On the other
hand, it will not always be convenient;
because ordinarily, especially if the
picture transmitted is that of a per-
son, the upper and lower edges should
have the same richness of detail as
the center of the image.

In particular, at the instant when
the scanning is completed in the hori-
zontal or vertical (Baird system) di-
rection, one can render in less detail
the lower or upper zone of the image
or (with vertical scanning) the lateral
zones, a8 shown in Fig. 1, which gives
the idea of the different density of
scanning for both cases.

Vertical scanning is that ordinar-
ily used (in Europe); in systems of
the usual kind, with equal holes. This
is precisely because it is rather easier
to distinguish details in a vertical di-
rection than horizontally. With this

Several interesting fresh
angles on the gentle art of
“television scanning” are

here disclosed and discussed
by an Italian expert.

Above drawings show improvement in

scanning gained by enlarging certain holes

on the scanming disc, with consequent

change in the amount of light acting tn
certain parts of the image.
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This diagram, in conjunction with the
text, helps to make clear what happens

when the scanning disc is mounted back-
ward, or is rotated incorrectly.
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system, one more quickly obtains a
better adjustment of the frequency of
modulation.

To reproduce the received image
exactly similar to that transmitted, it
is evidently necessary that the trans-
mitting dise and the receiving disc be
exactly similar; that the respective
spirals be run in an identical fashion;

and that the velocities be identical;
and it is necessary also that the two
dises revolve perfectly in phase.

The necessary condition is that the
discs be alike, not that they be equal.
The dimensions of the dises, in fact,
may be different; but if there is an
exact proportion between all the re-
spective elements of the two discs, the
received image will appear exactly
similar to the original, but larger or
smaller, according to the ratio of the
sizes of the discs.

Fig. 2 gives an idea of the incon-
venience in reproduction encountered
when the receiving disc revolves in a
different fashion than that normal to
the system. At the left is shown, in
each of the four cases, the transmit-
ted image and the direction of rota-
tion of the transmitting disc (or an-
alyzer) ; at the right, the detail A
shows the inversion of the image,
caused by a rotation of the scanning
disc in the wrong direction. At B is
shown the case in which the synthesiz-
ing dise, not only revolves in the
wrong direction, but also has the
spiral traced in the wrong direction.
Finally, in the other two cases is
shown the distortion of the image
which one obtains with a velocity of
the scanning disc greater than normal
—C—or with the two discs not in
phase—D.—La Radio par Tutti.

————
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New I. C. A. Receiver and Scanner

The 1. C. A. “visionette” television scan-

ner produces a large image in a mirror, so

that several people can see and enjoy it
stmultaneously.

HE new Visionette sight reproducer

permits the whole family to view the

television images simultaneously in-
stead of one at a time, as in former de-
vices. The essential parts of the Vision-
ette are a special television motor, a neon
lamp, a novel magnifying lens system,
a brand new adjustable mirror screen,
a shadow box and an atfractive, compact,
metal housing.

The special television motor employs
a single stator winding for its field and
two rotors, both on the same vertical
shaft. One of the rotors is of the
squirrel-cage induction type, and is used
for bringing the scanning disc up to
speed, The other rotor is of the lami-

Double motor used in “Visionette” scan-
ner, comprising an accelerating and syn-
chronous motor, with framing lever.

nated iron, toothed synchronous type.
This is brought within the field by
means of a simple and convenient lever
arrangement., If the motor happens to
get out of synchronism (resulting in a
picture out of frame), a touch of the

New Jenkins Apparatus

esting new pieces of television

apparatus brought out by the Jen-
kins Television Corp., is their new crater
tube, shown in the accompanying picture.
This improved type crater lamp was de-
signed especially for use in the Jenkins
Radiovisor, No. 400, and also their model
A console, but it can be used, of course,
in any lens type of scanner.

This tube is u1 heavy duty type and
operates on 30 to 60 milliamperes and
will stand up to 100 M.A. The erater
tube is the new “spot-source” of light
necessary with lens disc scanners, used
for the purpose of reproducing a large
image.

PROBABLY one of the most inter-

Another photograph shows the newest
model of the Jenkins niodel JD 30 dual-
purpose receiver, with a tuning range of
80 to 600 meters divided into two bands
and due to the special design of the coils
and condensers, ideal selectivity is pro-
vided in each band. The audio amplifier
is of the latest type, resistance-coupled
design, and has a range of 20 to 40,000
cycles. This receiver uses two screen
grid tubes '24 type, 2 '35 tubes, 1 '27
tube and 2 '45 power tubes, with an '80
rectifier.

=]

Above—Side and front view of new Jen-
Rins crater tube.

Left—Jenkins 80 to 600 meters “"Dual
range’’ receiver with speaker built in.

A switch is provided which allows the
operator to switch the signal from the
lqu;l speaker, built in the set, to a tele-
vision scanner,

A new television “pick-up” camera is
shown in one of the accompanying

www americanradiohistorv com

lever brings the induction motor into
play, thus speeding the scanning disc up
to synchronism and framing the picture
without fuss or delay. This is an im-
mense improvement over previous meth-
ods of framing.

The Insuline Short Wave and Tele-
vision Receiver, available either as a
separate unit or in conjunction with the
Visionette kit, employs a new, simplified
circuit having two tuned r.f. stages with
variable mu tubes, a tuned detector using
the 24 screen grid tube and a single
power stage employing the pentode tube.
The rectifier utilizes a full-wave '80 type
tube. The built-in r.f. coils are of special
design, covering a wevelength of from
75 to 200 meters. The same receiving
set can be used for short-wave reception
or for television, merely by flipping a
toggle switch.

Latest Jenkins pick-up camera suitable for

“outdoor” work, It employs a new speci-

ally sensitive photo-electric cell: batteries

for the head amplifier are contained in the
bottom compartment,

photos, which employs a new photo-elec-
tric tube providing much greater detail
in the image; it also provides much
greater sensitivity to light than that here-
tofore obtainable, which renders this new
“pick-up” camera ideally suited for out-
door “pick-ups”.
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PHOTO-
ELECTRIC

SCANNING

\

AMPLIFIER
AND ASSOCIATED
EQUIPMENT

DIRECT METHOD OF SCANNING

TELEVISION NEWS

LIGHT
SCURCE
Wi IMAGE
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]
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Direet method of
gcanning at (rans-
mitter, the subject 18
illuminated by the
ligghts shoten and the
reflected imape is
picked wup Ly the
tCina,  acanning  disc
und photo-cell.

SOURCE

HE television system about to
be described is a partial answer
to an outstanding problem.
That problem is to provide a
means by which visual representations
may be sent broadeast from one point
and received at many others. Several
methods might be used in solving this
problem.

It is conceivable that some combina-
tions of lenses or mirrors might be
arranged whereby this broadcast could
be effected by purely optical methods.

By purely optical methods we mean
the linking of an observer with an
ohserved object by light from that
object directly and without the inter-
position of any auxiliary system of
transmission.

It is understood, of course, that
lenses or mirrors would only modify
the direetion of light and would there-
fore not introduce any new system.

A purely optical system would be
dependent upon atmospheric condi-
tions and its operation would presup-
pose the absence of intervening ob-
structions. Its many other limitations
are quite evident and the broadcasting
of wvisual presentations by optical
means alone is obviously impractical.

It is necessary then for the prac-

1 Pr'ca;ﬂtrd before the Radio Club of America,
Aprii 8, 10231
* Television Engincer, Delorest Radio Co.

tical solution of the problem to pro-
vide some auxiliary system interposed
between the observer and the observed
to effect visual broadcasting.

A system, electro-mechanical in
nature, has been devised and today
visual broadcasting is being effected
by interposing that system between
the observer and the observed.

A simple optical system includes a
source of light, an object to be viewed,
light given off by the object, an eye to
intercept some of this light and a
nervous system wherein would be cre-
ated the sensation of seeing.

That is, in order to be seen an ob-
ject must give off light. This light
may emanate from the object itself
or from another source and be reflect-
ed by the object. The object radiates
this light, some of which reaches the
eye of an observer. Entering the eye
it falls upon thousands of sensitive
nerve ends stimulating them to send
pulses to the brain. The brain inte-
grates these pulses into a sensation
peculiar to that object and forms a
vision of it.

A televigion system includes a light
sensitive device and an electrical cir-
cuit interposed in the path of the light
waves to convert them to electrical
waves which may be transmitted with
greater facility. It also includes a
device for reconverting the electrical
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The DESIGN of

Television

The author gives many valuable
pointers on the theory and opera-
tion of television transmitters and
receivers in this article, without
wearying the reader with a lot of
dry - as - dust mathematics. We
recommend the reading of this
article by all those interested in

waves to light waves at the receiving
end. '

Photocell

A device called a photoelectric cell
is placed in the path of the light from
the object. This cell allows current to
pass in proportion to the amount of
light falling upon it. More light more
current and vice versa. This current
is amplified and transmitied to the
other end of the circuit where it ex-
cites a lamp to give off light in pro-
portion to that intercepted by the
photoelectric cell. Now, it is evident
that if the light from all parts of the
object were allowed to strike the
photocell at one time the lamp at the
other end of the circuit would light
with an intensity proportional to the
overall brilliancy of the object. There-
fore, no details of that object would
be transmitted and it is necessary to
scan the object a step at a time and
view the light at the receiving end so
that light from it reaches the eyes
from the same angle as it would if the
object were being viewed directly.

The explanation of how this is done
has been given so often that it will
not be gone into here.

The purpose of this paper is rather
to describe the component parts of a
television system and show their rela-
tion to each other.

Referring to Fig. 1 we have what is

SCANNING IMAGE
SPOT
/
— PHOTO-
ELECTRIC
CELL

SCANNING
Disc

AMPLIFIERS
AND ASSOCIATED
EQUIPMENT

INDIRECT METHOD OF SCANNING

COLOR SENSITIVITY

Fig. 2—At left, shows graphically the color sensitivity of a typical
caesium oxide photo-cell; Fig. 3—above, shows the indicect method

CAESIUM OXIDE PHOTO CELL

www americanradiohistorv com

of scanning at the receiver.
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A COMPLETE

System'

By C. E. HUFFMAN*

television from any angle. Mr
Huffman explains how the subjects
are scanned at the transmitter,
what sort of amplifier and neon
tube arrangement we need at the
receiver, in order to “see” the re-
constructed image, etc.

known as the direct method of scan-
ning. Here the entire object to be
viewed is illuminated by light which
reflects into the photocell. A lens col-
lects as much of this light as possible
and passes it through a hole in the
disc a unit at a time in rapid succes-
sion. The photocell delivers current
to the amplifier in proportion to the
amount of light reflected from the
successive units.

As only a small part of the light
thrown on the object reaches the hole
in the disc, it is necessary that the
object be illuminated strongly over its
entire surface.

As shown in Fig. 2 the photocells in
use are sensitive to invisible light as
well as visible and by the use of proper
filters a subject being scanned is una-
ware of the intensity of light thrown
upon him,.

It is possible, however, to reduce the
apparent brilliancy of visible light by
the method shown in Fig. 3. In this
method the scanning disc is placed
between the light source and the ob-
jeet so that only a small portion of it
is illuminated at one time. The illu-
mination can therefore be much more
intense without causing discomfort
when a person is being scanned. Also
the photocells may be placed closer to
the object and thus pick up more re-
flected light.

PHOTO-ELECTRIC CELL

A
AN

PHOTO CELL PICKUP AMPLIFIER

SPE.CIAL

TELEVYISION NEWS

PHOTO -

\

Fig. 4 Television
soanning spstem  at

the transmitter,
where movie film
“images” are tn be
scannecd as here
shoton, The [ilm
MOTEs across the
beam of light,

AMPLUIFIER

EQUIPMENT

Motion picture films are scanned as
shown in Fig. 4. Here the light passes
through the film to the scanning disc.
The holes in the disc allow light from
each unit area to affect the cell in suc-
cession as in the other methods.

The dises shown rotate at a speed
of 1,200 r.p.m. and scan the object 20
times per second. There are 60 holes
around the circumference of the disc
so that the picture at the receiving
end appears as an image constructed
with 60 lines.

Scanning at this speed will cause
the photocell to release currents vary-
ing at a rate as high as 43,000 cycles
per gecond.

Fig. 5 shows a schematic circuit of
the amplifier associated with the
photocell in each of the pickup scan-
ners,

The network shown between the
photocell and the grid of the first tube
serves to equalize the response to vary-
ing rates of light fluctuation. The
network shown at the grid of the
second tube tends toward uniform
t!‘ansmission of the desired frequen-
cles,

A special 445 type Audion is used
in the output circuit so that signals
are fed through a 75-ohm line to the
main amplifier without undue attenu-
ation at the higher frequencies.

Fig. 6 is a simplified schematic of

445

v

Fig. 5, above, shows a photo-cell pick-up amplifier, located near the
cell; Fig. 6. at right, main photo-cell amplifier.
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PROJECTION CONDENSER

LENS

SOURCE

REFLECTOR

SYNCHRONOUS
MOTOR.

FILM SCANNING

the main amplifer which supplies sig-
nal to the modulator grids in the
radio transmitter. Incoming lines re-
motely controlled by relay connect any
of the photocell amplifiers to the in-
put of this amplifier. One pickup
may be faded out as the other is faded
in.

Fig. 7 shows the frequency char-
acteristic of the main amplifier. As
shown the amplifier has an overall
gain of 140 db. plus or minus 2 db.
from 15 cycles to 80,000.

Fig. 8 is a schematic of a radio
transmitter having 250-watts output.
A crystal oscillator excites a radio-
frequency amplifier through a screen-
grid buffer stage. The output of the
r-f. amplifier i3 modulated by a water
cooled modulator controlled by the
output of the main picture amplifier
just shown.

A separate speech amplifier may be
connected to modulator grids for sta-
tion announcements.

Dual Seund and Sight Programs

At W2XCD in Passaic sound is
broadecast with the television pro-
grams over a standard deForest radio-
phone transmitter located adjacent to
the television transmitter. No eross
talk is experienced when these trans-
mitters are operated simultaneously.
The picture transmitter operates on a

SCHEMATIC - MAIN TELEVISION AMPLIFIER

‘24
SCREEN GRID
STAGES

{ \

INTERMEDIATE

‘45 POWER
'27 OR 45

ouTPUT
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frequency of 2,050 ke.; the sound on
1,604 kc.

Changeover from one sound and
picture pickup to another is effected
by relays operated from a central con-
trol panel. Signal lights indicate in
the studio and at the control panel
just which pickup is connected with

/B -7
I - ! [

Flg. 7, abore, shows

frequency character.

fatica of main tclc-
vigion amplificr,

Flg. 8, right. shows

modulator and power

amplifier atages at
transmitter.

e

the transmitters and signal lights in
the studio indicate when transmitters
are on the air.

Monitor receivers for both pieture
and sound allow the quality of the
transmission to be checked and ad-
justed from this control panel.

Fig. 9 shows the schematic circuit
of the radio receiver used in picking
up the picture transmissions. This
congists essentially of four unit parts
assembled as a whole.

The first is a power unit which pro-
vides power for all filament, plate and
grid voltages as well as neon lamp
current.

The second unit consists of two
screen-grid audions operating between
three tuned circuits to select and am-
plify the desired signals without dis-
crimination against the side frequen-
cies.

The third unit is a detector which
recombines the carrier and side fre-

esieney to produce the picture fre-
quencies at its output.

TO PICTURE
AMP.

RADIO TRANSMITTER

up the level of these frequencies
sufficient to supply the picture repro-
ducer or radiovisor.

No attenuation of picture frequen-
cies occurs between 50 cycles and
20,000 cycles. At 20 cycles and at 50
kiloeyeles the attenuation is 4 db.

Fig. 10 shows two methods of con-
necting the output of the radio re-
ceiver to the neon lamp. The usual
arrangement is to connect the neon
lamp in the plate circuit.

A more desirable arrangement is to
by-pass the plate current of the output
tube through an impedance and oper-
ate the neon lamp in parallel, as
shown. The signal level and the bias-
ing current through the lamp may
then be varied by means of series re-
sistors without affecting the charac-

The fourth unit is a resistance ca- teristics of the output amplifier
pacity coupled amplifier for building appreciably. !
F"x'g. 9, abouve, ._scheman'c POWER OUTPUT POWER OUTPUT
circuit of typical com- TUBE TURE
mercial television re- O Oo—
ceiver, having sufficient
power to operate the 2
smaller type crater tube. <

o ] 1
= - =
Fig. 10, right, shows - NEON == %
two different hook-ups - LAMP ey —
for neon tubes in the - T
output circuits of the T
last amplifier stage of

television receiver: par-
allel modulation shown
at the extreme right.

SERIES MODULATION

NEON LAMP MODULATION
METHQDS

—&pae O+
SUPPLY

$5.00 Award for Best Image Photo

N accordance with our offer in the last

issue of TELEvISION NEwS we are
awarding the $5.00 prize for the best
image photo submitted, to Gilbert T.
Schmidling of 505 Wrightwood Avenue,
Chicago, Ill. Mr. Schmidling’s photo-
graph was a very delicate tracery and
did not lend itself well for reproduction
in the magazine. The interesting_thmg'
about this image was the fact that it was
photographed from the image built up
on the end of a cathode ray tube scan-

ner. The picture or subject, in the form
of a lantern slide, was scanned with 156
lines.

Until further notice, we will pay $5.00
for the best amateur photograph of a
television image, the prize-winning phot-
ograph to be selected by the editors, who
will aet as the judges, and their opinion
will be final. Do not send films; only
prints. Address photographs to: “Image
Photo” Editor, TEeLEVISION NEws, 98
Park Place, New York, N. Y. Closing

www americanradiohistorv com

date for entries for next issue, January
10th, 1932.

TELEVISION R.F. COIL DATA

HE data everyone is asking for to-

day, it seems, is how many turns and
what size of wire to use on the R.F.
transformers in a television receiver, to
cover the band between about 90 and 200
meters. See article in next issue.
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The Newest Invention in Television Glow Tubes—

The MAGNALIT E TUBE

are still the most important and

difficult problems to solve in tele-

vision. Experimenters have been
kept busy investigating the possibili-
ties of designing new and better light-
sources, as well ag improving modula-
tion systems. This search has been in
progress since television became gen-
erally recognized as a possible fact,
and it is still going on; but, unfortu-
nately, very little has been accom-
plished in this direction.

All the efforts of the writer have
been directed toward the designing
of a complete home televisor, which
could be just as popular and useful

sl

y ol

lLLUMINATiON and modulation

TELE-
VISION
SIGNAL

0

®

By HENRI F. DALPAYRAT

Among the advantages claimed

are: Higher amplification, a

stronger source of modulated light,

higher efficiency and less heat, and
ease of control.

(8) To be simple, easy to manu-
facture, and to sell at a moderate
price.

Perfect Light Modulation Difficult

Although it is an easy matter to
design a source of brilliant light, it

| qQ
\"i.

L S

The new Magnalite tube for use at the receiving scanner is shown abhove, with the
connections for the various voltages and the television signal input 1o the tube.
Light from the tube passes out through window 11 and quartz-glass rod 12. A

typical control coil for the tube is shown at the right.

ten years from now as it would be
today. The first step taken was to
seek a better-modulated light-source
which ought to have the following
qualifications:

(1) To respond instantaneously and
faithfully to all the signal variations
it receives;

(2) To be totally extinguished or
fully lighted, as required by the
signal;

(3) Not to lag or distort on any
voltage variations;

(4) To produce a brilliant white
light accompanied by very little heat;

(5) Not to require special large
power tubes;

(8) To be self-cooling (that is, not
to require water cooling attach-
ments) ;

(7) To operate on low power with-
out large, expensive power packs;

is rather difficult to modulate it in a
fully satisfying manner. Sources of
steady light have been designed which
are very powerful but, unfortunately,
the external means employed to modu-
late the beam projected so greatly re-
duce the light intensity, that only a
very small percentage of it is left.
Among the best known steady light
sources, the carbon-arc light has been
widely used, in spite of the disad-
vantages it has of consuming large
amounts of power and requiring con-
stant care, as well as the trouble of
having to change the carbons when
they are consumed. ’
Another source of steady light is
obtained by producing an arec between
electrodes enclosed within a vessel
filled with certain gases or vapors.
Helium, argon or other gases are
often mixed with mercury vapors to

www americanradiohistorv com

D.C

obtain a stronger light and increase
its brilliancy.

An incandescent lamp of high
candle power can also be used with a
reflector to project its light upon a
small perforation in an opaque dia-
phragm. Once the focal length is
adjusted, a pencil of parallel rays
shoots out through the perforation,
and this beam of light is then modu-
lated.

The Kerr Cell—Are Modulation

Probably the only system known to
modulate directly a beam of light is
the “Kerr cell and Nicol prism” ar-
rangement. However, this system has
a very low light-transference effici-
ency. For this reason, several experi-
menters have attempted to modulate
the light-source itself in order to uti-

t]ﬁj @ lize the full amount of the light pro-

h / duced. In an arc light, the arc may

/ be subjected to the action of a mag-

- - netic field, which blows the arc side-

wise, in front of a perforated dia-

~—— phragm. The arc being deflected,
FIELD ColL

stretches and becomes thinner, and it
also hides more or less behind the
diaphragm, thus passing more or less
light through the perforation. The
most serious objection to this system
are that the light is never entirely
extinguished, under the deflecting ac-
tion of the variable magnetic field, nor
is it ever totally sereened off when
forced to hide behind the partition.
Also, there is a constant amount of
light never modulated—that which is
given off by the incandescent elec-
trodes. Even though incandescence
could be prevented, and the heat re-
duced to a minimum (which is nearly
impossible), the arc could not be
ignited or extinguished fast enough:
since it requires a certain length of
time for the voltage to break down

(Continued on page 449)
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A STUDY of the

—
NEON LAMP DLATE
r UPPERMOST HOLE
31
H —— — =
T~ LOWEST HOLE
FIG 1

L - -}

Showing the angle of vision through the
extreme holes of the spiral on the drum,
and the relative size of the neon tube plate.

RIOR to studying a television
light-field, it is essential that one
thoroughly understand the me-
chanical means of producing it.
Near the inner surface of the upright
wall of the drum, a flat-plate neon lamp
is suspended, with the smooth surface of
its plate facing the inner surface of the
drum; so that the upper light aperture,
as well as the lowest one, will lie be-
tween horizontal planes not higher or
lower than the top or bottom of the flat
plate in the lamp. These will be the
extreme positions of the highest and low-
est apertures in the drum. Since, as
will be seen from Fig. 1, the lines of
sight from the eye to the upper and
lower edges of the neon lamp’s plate are
divergent, it will therefore be necessary
to place the lamp in a position that will
allow the diverging lines of sight to pass
through the two extrenie holes and then
to the lamp plate, not above or below it.
When using a 73%"” diameter drum for
reception of present-day television pie-
tures of 60 lines, the 11%” square plate
of the neon lamp can be easily placed in
a position that will allow plenty of light
above and below the two extreme holes
which expose light for the top and bot-
tom lines of the light field.

60 Holes in 3 Spirals

The drum has 60 square light-aper-
tures pierced through its wall, in three
spirals of 20 apertures per spiral; revolv-
ing at 3,600 R.P.M, it travels at a peri-

e Of the Jenkins Television Corp.
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GO HOLE DRUM (60LINE S-20FRAME PER SECOND.)

How the 60 holes in a Jenkins drum

scanner are arranged in three spirals, the
drum having to rotate at 3,600 r.p.m.

TELEVISION NEWS

By C. H. ROTH*

A mos! interesting scanning de-
vice is the “drum and shutter”
type, perfected by Jenkins. Mr.
Roth here gives some interest-
ing and little-known data on this
space-saving form of scanner,
explaining just how it works
and why.

pheral speed of 116 feet per second. All
the light apertures will therefore travel
at this high speed. Fortunately for the
cause of television, human vision pos-
sesses refentivity or persistence, result-
ing in an optical illusion as regards the
television picture or the light-field; since
only one light-line is produced, while it
appears to the eye that all the lines are
on the picture or the light-field simul-
taneously. From this, it will be seen the
speed of the drum is an important factor.

Jan.-Feb., 1932

DRUM TYPE
SCANNER

One complete revolution of the drum will
produce only 20 lines or one-third of the
picture or frame. The slotted shutter,
which revolves in front of the drum al-
i(_)ws exposure of only one aperture at a
ime,

A study of Fig. 2 will disclose the de-
fects of a light-field, as they are gener-
ally found. At the left of this figure is
a representation of a portion of a light-
field as viewed with neon tube lighted
and with the drum at proper speed. At
the right of the figure is a detailed lay-
out of the light-apertures placed in their
respective positions with relations to
each other shown vertically, but not hori-
zontally, for clarity. Normally these
apertures would be pierced through the
wall of the drum 18 degrees apart, hori-
zontally. All apertures fall on a helix
passing three times around the outer sur-
face of the drum.

Note the position of the uppermost and
lowest holes (Fig. 3) with respect to each
other. This is a prime requisite, since
hole No. 1 must not expose light to the
eye until hole No. 60 has passed behind

We are now interested only in the the right edge of the picture frame (Fig.
Nel —C Ne §
Ne2 o Ne2
Ne3 N2 3
Negq N2 4
N2S 4 NeS
Neg = N26
Ney < N27
No8 N28
N2 N29
N210 Nelo
nell Nett
-3 ¥ No12
Nels NE1)
No1d N214
N21S N215
N216 Nele
Ne1T Nel?
No18 Net8
NR19 N21g
N220 Ne 20
-
. ol
ENLARGED PORTION OF LIGHT-FIELD DEVELOPMENT OF SURFACE OF DRUM
SHOWING DEFECTIVE AND SHOWING POSITION OF LIGHT APERTURES
PERFECT SECTIONS (HORIZONTAL SPACING SHOWN AS ABOVE
FiG.2 FOR CLARITY - VERTICAL SPACING SHOWN PROPERLY)

This chart helps to make clear why streaks are seen in the i_mage created by a drum
scanner, when the holes are not properly aligned.

structure of the light-field. By looking
closely at an operating radiovisor drum
revolving at 3,600 R.P.M. with lighted
neon lamp in position, one will discover a
few interesting characteristics of a tele-
vision light-field. The field of a drum-
type radiovisor is proportionate in size
to the picture projected on the present-
day motion-picture screen; rectangular,
with the longer dimension horizontal.

2 Turns of Drum to Expose 60 Holes

A drum pierced for 60-line pictures,
transmitted at the rate of 20 pictures
per second, is shown in Fig. 3. Note that
three complete revolutions are required
for the complete production of a picture,
or “frame,” as it is generally known.
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4). At the left of Fig. 2 the lines are
numbered consecutively as they appear
on the light-field. The first or uppermost
line of light is the result of passage be-
fore the lamp-plate of the uppermost
hole, detineated at the right of the figure.
Line No. 2 is the result of exposure of
light by the second hole from the top of
the field, ete.

Analyvzing the Light Action of Drum

Without incoming signals entering the
short-wave television receiver, which op-
erates in econjunction with a neon lamp
and an accurately pierced revolving
drum, the resultant light-field will ap-
pear as represented in that portion of
Fie. 2 covering lines No. 11 to No. 20
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SHUTTER “MOTOR. (300 RPM™M)

The slots in the shutter permit but one

hole in the drum to scan ar one time, the

shutter being geared to the motor und hav-

ing a 12 to 1 speed ratio. with respect to
the drum.

inclusive. The absence of variations of
calor in this nortion of the field is a pre-
dominant characteristic.

A uniform light-field can be produced
only by the very slightest lapping of the
adjacent light-apertures, as will be noted
when examining the nosition of the edges
of the apertures emitting light for that
portion of the perfec: part of the field.

TELEVISION NEWS

Again note that the lower edge of hole
No. 14, for example, is in a slightly lower
horizontal plane than the upper edge of
hole No. 15. The overlap of the edges
of these two holes is, however, not great
enough to produce a narrow line of
pgreater light-frequeney than that of the
lines produced by that part of each of
these holes not overlapped.

Effect of Too Much Hole “Over-Lap”

A flagrant example of the results of
too much overlap can be seen between
lines No. 7 and No. 8. Here the white
line between these two lines is caused by
hole No. 7 trespassing on that portion
of the light-field that hole No. 8 should
occupy alone. Hole No. 7 is invading No.
8’s territory by about one-quarter of its
own height.

By way of further explanation as to
the cause of these narrow lines, which
represent a sort of separation or boun-
dary line between the main lines; note
that the horizontal planes of the upper
edge of hole No. 2 is above the plane of
the lower edge of hole No. 1. Now there
is a portion of the light-field, between
lines No. 1 and No. 2, which (after these
two lines have been produced) will have
been traversed twice by, first the bottom
of hole No. 1 and secondly the top of
hole No. 2. The double exposure of light
at the same portion of the field results in
the white boundary lines, riving the field
an appearance of streakiness.

Case of No Hole “Over-Lap”

Assuming that we have a drum with
holes pierced so that all horizental planes
of the bottom edges of all holes lie in the
same planes as the top edges of the next
lower holes; we then have a condition of
no overlap of the holes which are adja-
cent to each other. Then, in order to
secure an overlap of .001” between any
two adjacent holes, each hole must be

STAKING
Too.

A staking tool may be used with a light
hammer, to change the position of a hole
in the scanning drum.

increased in size by .001”. That is .0005"”
on the upper edge and .0005” on the
lower edge of every hole. Since the holes
should be square, facilitating manufac-
ture, the horizontal dimension of the
holes will then become the same as the
new height, which includes the extra
amount providing for overlap. Lines No.
1, No. 2 and No. 3 have too much over-
lap.

Nearly all experimenters have looked
at a strong light through a very small
nole pierced in a piece of heavy paper,
or some other material, and noticed that
the light nearest the edges of the hole
was of less intensity than that at the
center.

This phenomenon exists on a radio-
visor, accounting for the necessity of the
slight overlap advocated above. Between
lines No. 4 and No. 5 this phenomenon
will be noticed by the tapering off of the
light-intensity from midpoints on both
lines toward their boundaries.

The cause of the heavy black line be-
tween lines No. 6 and No. 7 is self-evi-
dent, when it is found that the horizontal
plane of the lower edge of hole No. 6 is

{Continued on page 450)

The School of Television

EW YORK CITY now boasts of

an accredited school devoted ex-

clusively to the training of men
for places in the fast developing art of
Television. Under the capable direction
of Mr. Paul A. Kober, formerly an engi-
neer in the Television Laboratories in
the General Electric organization, a staff
of specialists has been gathered. The
staff is under the guidance of Mr. Elmer
M. Rave, formerly assistant professor of
Communications Engineering at Mary-
land State University, and has been
chosen not only for engineering compe-
tence, but for teaching ability as well.

The School of Television occupies an
entire floor of an office building in mid-
town Manhattan—close to the commercial
houses whose men will shortly seek entry
into the new art, and also to the resi-
dential areas riost suited to the needs of
out-of-town students. Although the pres-
ent quarters are spacious, they have been
outgrown in the few weeks during which
the school has been open; and negotia-
tions are now under way toward the
leasing of new and larger quarters to
accommodate the class rooms and labora-
tories.

A visit to the present building at 360
Seventh Avenue disclosed classes in
progress and the laboratories occupied by
students performing experiments in ele-
mentary electricity and working on mod-
evn television apparatus. The central
feature of the laboratory is a commplete

televiston trans-
mitter of mod-
ern characteris-
ties. Students in
the lecture hall
were being drill-
ed in the ele-
mentary prin-
ciples so neces-
sary to the thor-
ouch under-
standing of the
art. Indeed, the
course is so well
balanced, so far
as this prelim- -
inary grounding B " r
in e]ectricity, P 1]
physics and the . p.ui 4. Kober, for
prineiples of ety retevinion engincer
radio i8S con- iith General Electric Co.,
cerned, that no grca;i n;nt:”di"r‘c:,’-é:( 901"‘:;!';;5
; ool PiRion,
brevious knewl- SN Y
tific character is
necessary. The only prerequisite for en-
trance is a desire to learn., Because of
its flexible character, the course is suited
both to the newcomer and to the experi-
enced radio-technician. In the case of
advanced standing only is an entrance
examination required; not as a hindrance
to the prospective student, but to assure
him that he is not passing over work
necessary to his obtaining the best pos-
sible results from the course.
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This elementary course eovers the basie
principles of Electricity, Elementary
Physics, Optics, the Princinles of Radio,
a study of the Vacuum Tube, and other
important fundamentals. The advanced
course covers the art of television, from
start to finish. A few of the subjects
covered are Photo-Electricity, Cathode-
Ray Tubes, Scanning Systems, Television
Receivers, Light Sources, and a study of
the equipment used in the television
studio. All this study is accompanied by
a thorough course in laboratory tech-
nique, before entering into the actual
mechanics of television. A well-stocked
and equally well chosen library is pro-
vided for reference. No text-books are
used in the course, however, other than
the lesson books prepared by the staff.

Mr. Kober’s long experience in the art,
together with his personal scientific ac-
complishments both in his engineering
capacity with the General Electric Com-
pany, and as Director of Research of the
Claude Neon National Laboratories. fits
him admirably for his position as direc-
tor of the school’s activities. Mr, Rave,
because of hiS:war-time activity as an
instructor in the S. Army Signal
Corps’ Radio School, and later as a pro-
fessor of Communications Engineering,
is also well equipped for his post in com-
mand of the teaching staff. Those mak-
ing up the teaching staff are of equal
fitness for the positions they occupy.

(Continued on page 456)
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FIG.1-A
PLATE CIRCUIT DETECTOR
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GRID CIRCUIT DETECTOR
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With plate circuit detection you need an even number of A.F.

amplifier stages.

For grid circuit detection, you need an odd number of A.F.

stages.

WHAT DETECTOR °®"%5s%:

there appeared an article on detec-

tion which has been in a measure

misleading. In order to clear up
certain facts regarding the operation of
the detector tube in a television receiv-
er, the writer intends here to cover,
briefly, the entire field with certain added
notes concerning the adaptations requi-
site to the peculiar needs of television
receivers.

Until recently, two types of detectors
have been recognized (insofar as the or-
dinary vacuum tube is concerned) : these
were grid-circuit and plate-circuit or
“bias” detection. The plate-circuit or
“bias” detector has been wrongfully
termed the “power” detector—wrong-
fully, I say, because of the fact that the
grid-circuit detector, properly handled,
will be capable of accepting far greater
input voltages without departing from a
linear characteristic. Unfortunately we
have many things to consider in the de-
sign of a television receiver which are
not problematical in the design of detec-
tor circuits for broadcast reception—
among them being the phasing of the
output, so that the maximum positive
plate voltage in the output tube will be
c01dnc1dent with maximum carrier ampli-
tude.

IN a recent issue of TELEVISION NEWS,

Phasing the Signal
In the plate circuit detector the maxi-
mum plate current is obtained when the
input signal is at a maximum value. If
we assume that the carrier amplitude is
at g maximum simultaneously with the
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Fig. 5. above, shows characteristic curve
and circuit  for grid-circuit ‘'power”
detector.

By C. H. W. NASON

The detector is one of the most im-
portant parts of every television
receiver; don’t fail to read this
article, which explains how the sig-
nal is phased; the merits of grid
and plate detection; the space-
charge grid detector, and the value
of the “diode” detector.
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The diagrams above show characteristic
curves of a vacuum tube.

maximum light intensity of the scanned
scene, we may evolve the fact that an
even number of low-frequency stages
must follow the detector, in order that
the received image shall have its maxi-
mum brilliancy when the light in the
scanned scene is maximum.

In grid-circuit detection we have the
opposite condition; these detectors have
their lowest plate current when the sig-
nal is at maximum amplitude. Here we
must employ an odd number of stages
following the detector, if the image is
to be positive in character. Negative
images present the same characteristics
as negative photograhpic film—having
their light and dark values transposed
from the original.

Where we are using “bias” detectors
we must use either two or four stages of
low-frequency amplification—really, we
are limited to two stages, for four stages
would be utterly uncontrollable. With
grid-circuit detection we may feed the
detector directly into a pentode, where

wwWwW americanradiohistorv com

but small power output is required, or
wg may employ three stages to obtain
the necessary signal amplitude for the
operation of a '50.

In a “plate-circuit” detector the sig-
nal amplitude relations are as shown by
the arrows in Fig. la. Note that the
signal suffers a phase reversal through
each stage of amplification. In plate-
circuit detection the signal suffers no re-
versal in phase in the detector itself, ex-
cept when the detector is heavily over-
loaded. In “grid-circuit” detection the
phase relations from stage to stage are
as shown in Fig. 15. Here it may be
seen that a reversal in phase occurs in
the detector circuit. If a plate circuit
detector is heavily overloaded, a negalive
image may result!

How Detectors Operate

In Fig. 2 there is shown the character-
istic curve of a vacuum tube. The ver-
tical line a-b indicates the biasing poten-
tial, about which all signal variations
take place. Drawn about this line is a
wave representing a modulated carrier;
and the effective variations in plate cur-
rent may be seen readily, as they occur
about the average plate current as rep-
resented by the line ¢-d. The output of
the detector tube contains three com-
ponents—radio-frequency energy, low-
frequency energy and a small direct-cur-
rent component. It is the low-frequency
component which interests us and, by
means of R.F. chokes and by-pass con-
densers (as shown in the circuit dia-
gram) we filter out the R.F. component.
The direct-current component does not
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Fig. 4, above, shows diagram and char-
acteristic curve for “‘small signal’’ detector.
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interest us; since it is not transferred
to the grid of the succeeding tube.

If a '24 tube be operated as a plate-
circuit detector, its output characteristics
as compared with the amplitude of the
incoming signal are shown in Fig. 3. The
figure is self-explanatory, but one may
note the fact that the measurements are
taken in “peak” volts rather than in the
R.M.S. values. The output voltage thus
datermined corresponds directly to the
maximum allowable value to be applied
to a subsequent amplifier having a given
D.C. grid bias. The peak value of the
input should never exceed the bias poten-
tia] of the tube.

There are two types of grid circuit
detectors—small-signal and grid-circuit
power detectors. Smuall-signal detectors
do not follow a linear operating charac-
teristic, and are not particularly desir-
able where high quality is a necessity.
We will merely note the manner in which
they operate, so that the reader may
better understand the advance brought
ahout by the operation of the tube at its
full eapabilities. From the first glance,
the meaning of Fig. 4 is not widely dif-
ferent from that of Fig. 5. In reality,
however, a world of difference lies be-
tween the two.

In the small-signal detector, rectifica-
tion takes place because of the curvature
of the lower portion of the grid voltage-
grid current characteristic. The tube is
biased positively and given a rather
small plate voltage. The positive bias
is usually obtained by simply connecting
the grid return to the positive side of the
filament. In power grid detection the
input signals are of such magnitude that
no operation over the curved portion of
the characteristic occurs, and the re-
sponse is virtually linear. The bias of
the grid should be zero, and the best de-
tectors for this purpose are of the
“heater” type. The '27 or the '24 types
are about the best, but the '24 is prob-
ably preferable for television.

Investigation into the operating prop-
erties of the power grid-circuit detector
has led to some remarkable discoveries
regarding quality. These discoveries
have been not only along the lines of the
quality obtained with a detector having
a substantially linear operating charac-
teristic, but also have shown the effect
upon the high-frequency response of dif-
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If a *24 tube be operated as a plate-circuit

detector, its output characteristics as com-

pared with the amplitude of the incoming
signal are shown in Fig. 3.

ferent combinations of grid-condenser
capacity and leak resistance. In tele-
vision the condenser should not be larger
than .0001 mf., and the leak should have
a resistance of from 100,000 to 150,000
ohms.

Diode Detectors

Three element tubes with two elements
tied together so that they operate as two
electrode devices (“diodes”) are of value
in some instances but, if the power grid-
circuit detector is operated with a plate
voltage high enough, its quality will be
quite equal to that obtained with a diode;
and the added advantage of a certain de-
gree of amplification in the detector cir-
cuit will be had.

When using either the 27 or the 24
as a grid circuit-power detector in resist-
ance-coupled circuits, care must be taken
that the terminal voltage is sufficient to
compensate for the loss through the
plate-circuit resistor. In certain in-
stances this will he quite high—particu-
larly so because of the fact that the grid
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Here we have characteristic curves and also circuits for using a '24 and a "27 tube as
power grid circuit detectors for television receivers.
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bias is normally zero, so that heavy plate
current is drawn. In Fig. 6 are shown
typical circuit arrangements for the 27
and '24 for operation as power grid-cir-
cuit detectors in television receivers.

The Space-Charge Grid Detector

If the '24 tube is operated as a space-
charge-grid tube, rather than as a screen-
grid tube, its high-frequency response

* will be increased to a great extent. Such

operation involves the use of the grid
normally employed as the screen, as the
control electrode, while the normal con-
trol-grid is acting to dispel the ‘“‘space-
charge cloud” surrounding the cathode
emitter. This is the ideal detector for
television receivers, so far as the per-
sonal experience of the writer extends.
The rectification efficiency is high and a
large voltage gain is possible. The data
in Fig. 7, will guide the set constructor
in the design of the detector portion of
his receiver,

The Diode Detector in Television
Receivers

The writer does not, personally, feel
that the added complexity of the diode
arrangement gives it any particular ad-
vantage over the power grid-circuit de-
tector. However, certain of his readers
may have a different view of the subject,
or may wish to experiment with the cir-
cuit. For this reason there is shown in
Fig. 8, an adaptation of the diode for use
in a television receiver. A '27 is used
as the rectifier, and a '24 for the asso-
ciated amplifier.

The number of low-frequency stages
following the arrangement shown will be
odd—either one or three stages being
needed. The writer suggests that the
system be employed feeding directly into
a pentode; for the input to the detector
from two stages of R.F. amplification
should be sufficient to give the required
detector input voltage, if the modulation
percentage of the transmitter is suffici-
ently high.

The high terminal voltages shown in
the figures are obtained by connecting
the detector’s plate supply lead directly
to the maximum plate voltage as sup-
plied the power output tube. If those
specified are not attainable, results will
be fair—but not of the highest quality
obtainable.
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Fig. 7—The space-charge detector—the
author’s preference; Fig. 8—"diode’’ de-
tector crrcuif
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The ULTIMATE RECEIVER

ELEVISION along
present lines of at-
tack can only be-

come acceptable
through infinite attention
to the minor details.
When we pause to con-
sider that, despite the
fact that a mere 5,000
cycles must be covered
in order to provide an
acceptable fidelity char-
acteristic for a broadcast
(voice) receiver, how few
receivers remotely approach this require-
ment—it can readily be seen that in order
to pass the 45,000-cycle band required for
60 by 72 element television, a deviation
from the normal methods of design is
required.

On the other hand we find that in
many modern receivers, a good fidelity
is achieved where 175 ke. circuits are
required to pass a band of frequencies
10,000 cycles wide, representing 5.7 per
cent of the base frequency; whereas in
television, a band 90,000 cycles wide is
but 6 per cent at 1,500 kc., and a mere 3
per cent at 3,000 kc. It therefore ap-
pears that the difficulties attending upon
the design of a receiver covering the
band from 1,500 to 3,000 kec., and having
a good fidelity characteristic out to 45,000
cycles, are not insurmountable. Exces-
sive erowding of the bands available to
television will demand a high degree of
adjacent channel selectivity, however—
and success will depend largely upon the
ingenuity of the individual designer.

“Good” and “Bad” Coil Effect

In Fig. 1, there are shown response
characteristics for a “good” coil, for a
“bad” coil—i.e.,, one having a high re-
sistance—and for an “ideal” system.
When we consider the fact that a series
of two poor coils will give us an “overall”

for TELEVISION

By C. H. W. NASON

The receiver here described, combines a careful
design of the radio frequency amplifier, with a
powerful audio amplifier,

strong enough to work a ‘‘crater”

delivering

response similar to that of a single good
coil, we may readily see that we cannot
find the answer to the problem by broad-
ening the response of the individual
tuned circuit. We ecan, however, turn to
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The diagrams above show resonance curves
for wvdarious tuning systems, including the
characteristics of a band selector circuit.

the band-selector, or coupled-circuit sys-
tem, for the possible solution,

It can be seen from Fig. 2 that the
“band selector” can closely approximate
the response of the ideal. Now we have
been taught (Aye! It has been
“drummed” into us) that a television re-
ceiver cannot employ reyeneration, be-
cause of the resultant sharpening of the
circuits, and consequent loss of the higher

frequencies. If we were
to pause and coordinate
our knowledge of band
selectors, with our knowl-
edge of the mechanism
of a regenerative uetec-
tor, we might readily ar-
rive at the desired con-
clusion!

The effect of resistance

a b’l;-'llill of the coils in a band-se-

lector circuit is that of
tube. narrowing the distance
between the two response
peaks, and of lowering the response
throughout the band of frequencies

transmitted. Regeneration, on the other
hand, has the faculty of neutralizing the
resistance of the tuned circuits.

In Fig. 3, we have the response char-
acteristics of a band-selector circuit, with
and without the resistance. Note that
the separation between the peaks has in-
creased and that the response at the two
peak frequencies is nearly 400 per cent
of that where the resistance is in the
eircuit. Correlating the evidence, as in
Fig. 4, we have the response of a single
tuned circuit—that of two tuned circuits,
and that of two tuned circuits followed
by a band selector, minus resistance. The
final characteristic closely approaches
that of the ideal. This is the arrange-
ment we will employ in the development
of a receiver capable of 100 per cent fi-
delity within the demands of present-day
television.

Positive and Negative Images

In order that the receiver may be em-
ployed for use with the usual “flat-plate”
neon lamp, or with a high-intensity
crater lamp—and also in an attempt to
accurately match the impedance within
the output circuit—we will employ two
’45 tubes operating in parallel in the out-
put stage. The output ecircuit will be
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Fig. 5, above—Shows the complete wiring diagram for the “ultimate”

television receiver here described by its designer, Mr. Nason.

A space-charge detector s utilized, together with two ‘45 power tubes connecied in parallel in the output stage, which furnished

plenty of current for operating a

ar
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crater” tube when desired.
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also so arranged that a pesitive or a
negative image may be obtained at will,
by the use of a simple double-pole, dou-
ble-throw switch. A potentiometer, in-
corporated in the voltage divider, enables
us to accurately adjust the initial bril-
lianey of the neon tube without altering
the supply voltages. When operating

@ ®
FIG.4
@: - \@

Fig. 4, above—From left to right, the res-

onance curve of a single tuned circuit; that

of two tuned circuits followed by a band-
selector, minus resistance.

tubes in parallel, oscillation often occurs
and this must be avoided by inserting
100-ohm resistances close to the grid of
each 45 tube, as shown in the schematic
cireuit.
Choice of Detector

Personal investigation has shown the
writer that the only detector arrange-
ment suitable to our purposes, is that of
the ’24 tube, connected as a “space-
charge” grid or Schottky tube. It should
be remembered that, for purposes of wir-
ing, the functions of the two grids are
reversed. The high efficiency of the '24
operated thus as a power grid-circuit de-
tector, makes it unnecessary for us to
employ an intermediate low-frequency
amplifier stage. .Any loss in the high-
frequency response, encountered in the
detector or low-frequency amplifier tube
circuits, is compensated for in the use

TELEVISION NEWS

of the feedback condenser C: connected
between the plate of the output tubes and
the grid of the detector. This is a .00015-
mf. midget variable condenser and the
maximum high-frequency response, as
evidenced by the best pictorial detail,
may he obtained by an adjustment of this
condenser under operating conditions.

Regeneration is provided by feeding
back energy into the common inductance
employed to obtain the “band selector”
effect. The coupling coil is the primary
of one of the transformers “L", while the
secondary of the same transformer is
used to obtain the energy from the de-
tector plate circuit. Another .00015-mf.
midget is used to control the regenerative
effect.

While the R.F. choke may seem a bit
large for use in the detector circuit of a
short-wave receiver, such is not the case.
The values—250 millihenries and .0002-
mf.—have been arrived at by rigorous
design methods and should not be devi-
ated from.

Volume Control

The circuit—except for the regener-
ated “band-selector’”—is quite normal in
character and should offer no difficulties
to the experienced constructor. Volume
control is achieved through the use of a
10,000-ohm potentiometer, which is so
arranged as ta vary both the bias of the
two R.F. amplifier tubes and the shunt
resistance across the antenna input. Re-
sistance-capacity filters are provided in
all tube circuits, to avoid the possibility
of “feedback” between stages.

In operation of the receiver, it may
sometimes be noted, that with the volume
turned full on, the imape received will
suddenly go negative. This indicates that
the detector tube is overloaded—the over-
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Fig. 6, above—Shows suggested arrange-
ment of the apparatus constituting the
“ultimate’’ television recefver.

load causing it to operate as a plate-cir-
cuit detector. Do not attempt to correct
this trouble by reversing the phase of the
image with the D.P.D.T. switch, but
lower the value of the filter resistance in
the detector plate circuit; thus raising
the plate voltage slightly and raising the
voltage on the grid of the tube, by alter-
ing the relation between Ris and Ry, and
also increasing the power handling capa-
bilities of the detector tube.

A loud speaker may be connected in
place of Re by the use of a S.P.D.T.
switeh, as shown in the figure. If high
output from the speaker is not essential,
the speaker may be merely shunted
across the resistance by means of a sim-
ple toggle switch.

It will be noted from the power supply
schematic, that the voltage of the power

(Continued on page 454)

A New System of Color Television

HE need for color in television is
of course quite evident and is but
a natural step in the slow process
of evolution of this new branch of
science. Various color schemes have been
designed or proposed; invariably, they
use mechanical devices which introduce
complications in synchronism and are

SOURCE OF
LIGHT
/ SCANNING
v T msc
nr

PHOTO CELLS WITH COLOR c
SCREENSIN FRONT

BEING
TELEVISED

1O AMPLIFIER "
ELECTRONIC AND RECEIVER
COMMUTATOR

5 =FIG.1 TRANSMITTER- e

How Mr. Dalpayrat arranges his color tele-

vision apparatus at the “transmiiter’”; the

commutator permiis the transmission of the
colors progressively.

difficult to adjust properly. The writer
has designed a color system where the
usual color dise is entirely eliminated and
where the switching, or change from one
color to another, is accomplished entirely
without any moving parts. For the sake
of simplicity, a scanning dise is shown
at both the transmitter and the receiver;
although the writer’s patent applications
show a comnlete universal system for

By HENRI F. DALPAYRAT

any number of lines imaginable, either
for black and white or natural color re-
production and entirely without any mov-
ing parts,

Looking at Fig. 1 we have a carbon
arc light scanned by a disc; (the op-
tical system is omitted for simplicity)
which throws light, line by line, upon the
subject to be televised. The light reflect-
ed from the subject strikes the sensi-
tive surfaces of the photo-electric cells
arranged around the window.

Three Groups of Photo-Cells Used

Three groups of cells are used—one
group to be sensitive only to red light,
and each cell is shielded by a transparent
red glass screen. Another group is
made sensitive only to blue; the cells of
that group have blue filters. Still an-
other group of cells is particularly sensi-
tive to green and orange, and has its
proper filters.

Although those colors are mentioned
as an example only, others may be used,
provided that an equal and even mixture
of those colors will produce white light
and unequal mixtures will provide suc-
cessively all the colors of the spectrum.
It is conmon practice to employ the
fundamental colors red, blue and green;
but yellow and pink are then very diffi-
cult to reproduce in a natural manner.
For this reason, other combinations of
colors, namely orange-red and bluish-
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green, give somewhat better and more
natural results,

Each group of cells is separately con-
nected to and disconnected from the am-
plifying system of the transmitter.

An Electronic Commutator

This is done without any mechanical
motions, by employing a device designed
by the writer, called an electronic com-
mutator. This consists of a funnel-
shaped tube, similar to the well-known
cathode-ray tube used in television. A
source of electrons (a heated cathode)
projects a cathode ray of electrons
which are attracted by a screen grid and
plate collectors; three of those plates are
used in the present scheme. When a
“saw tooth” oscillator is connected to the
deflecting plates, the beam of electrons
swings rapidly up and down and in so

(Continued on page 452)
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(FROM TRANSMITTER, 7 UGHT
r '/cou:uz FILTERS
k1" -~ /'/
TS |
" P .
TO OSCILLATOR NJ4
P i ~
ELECTRONIC oe: / /
COMMUTATOR. LENS IMAGE
\

-FIG.2 RECEIVING - b <.

Color television receiver: the commutator
permuis each color to be redistered, one
after the other.
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TELEVISION COURSE

T the close of our last lesson we
promised an explanation of the
Weiller Wheel or Mirror-Wheel
Scanner. This device appears

quite simple, once the basic principles
underlying its operation are understood.
It should be noted, however, that the
accurate construction of the device is
almost beyond the capabilities of all ex-
cept the most skilled tool-makers.

Before entering into our description,
we must recall the fact that if g light ray
is reflected from a mirror surface the
angle which the incident or original ray
makes with the noermal, or perpendicular
to the mirror, will be the same as that
made with the normal line by the re-
flected ray. In Fig. 1-a, this is shown
in a graphic mamer. Now in Fig. 1-b,
we have a ray AB, normal or perpen-
dicular to a reflecting surface MM. 1t
thus makes a zero angle with the normal
line, and will be reflected back along
itself. By a simple proposition in geom-
etry, it may be shown that, if MM is
displaced by the angle ¢ (theta) the ray
will make an angle ¢ with the normal;
the normal being now represented by the
line AN. The reflected ray will now fall
along the line AC, since it must make
the same angle with the normal as that
made by the incident ray. It will be
readily seen that, by displacing the
mirror through the angle ¢, we have
displaced the reflected ray by the angle
2¢. It iz thus established that the
deﬂectw'n of the ray is twice that of the
mirror. To the writer’s personal knowl-
edge, a great number of practlcal experi-
menters have shpped up in their caleula-
tions where mirror-scanning systems
were involved, through their failure to
recognize this interesting basic fact.

The Weiller Wheel

Like the Nipkow dlsc, the mirror
wheel of Lazare Weiller is of quite early
origin, Here we have a series of mirrors
arranged tangent to a circumference in
the manner shown in Fig. 2—their planes
being progressively offset from the per-
pendicular in such a manner as to pro-
vide the “vertical” component of the
scanning motion; while the rotation of
the wheel provndes the “horizontal” com-
ponent. Each mirror (for a sixty-line
system) will subtend an angle of 6 de-
grees but, as we have shown above, will
cause a deviation of 12 degrees in the
path of an incident hght ray. Suppose
that we wish to project an image 5 x 6
inches in size; the side “A” as shown in
Fig. 3, will then correspond to an angu-
lar displacement of 12 degrees. If we
draw the figure as shown, we have two
right triangles, each having an altitude
of 3” and a base equal to the distance
reqmred (between the mirror surface and
the viewing screen). We know that the
angle at the apex of each triangle is 6
degrees and, by trigonometry, we may
calculate the length of the base.

Reflection from Plane Mirrors in Motion
Trigonometry teaches us that the “tan-

By C. H. W. NASON

In this article Mr. Nason dis-

cusses the physical dimensions

and also the action taking place

in the reflecting type of scan.

ners including the Weiller or

mirror wheel; also design data
on lens scanning discs.

gent” of the angle (6°) is equal to the
height divided by the bagse of the right
triangle. Looking up the value of tan-
gent 6°, in a table of natural functions,
we find that the figure is 0.1051 and, by
simple algebraic caleulation, we find

3/x =.1051
.1061x — 3
x =3 +.1051 — 28.54

— 28.54 inches. Answer.
Those objecting to the mathematical
reasoning need only take the answer and
build their apparatus to specifications.

HORMAL

FIG.1-A FiG.l.e

Fige. 1A and B, above, show relation be-
tween the incident and reflected rays.
Normal line, Fig. 1-B, is “"A—N",

In a similar manner we may prove
that the angular offset required to give
our picture a vertical dimension or
height of 5 inches is 5° between the first
and last mirrors, This means that each
successive mirror must be offset from
the last by an angle of 1/60th of 5°, or
five minutes (5') of angular measure.

The Size of the Light-Source

The size of our light source determines
the characteristics of our optical system;
for dividing the height of our projected

FIG.3

Figs. 2 and 3. above. show elements of
mirror wheel scanning.
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image by 60 gives us the size of the
light-spot or image of the source as
effective at the screen. This is caleu-
lated to be .083-inch. A light source
.015-inch in diameter, operating with an
optical system having a magnification of
5.5 diameters, will give us a close
approximation of this projected spot. We
can refer to the last lesson for the neces-
sary calculations—another score for the
mathematics—~for the equations involv-
ing the magnification of a lens:

AB:A'B’ = p:q, or

p=4q/55
We know that “¢” must be greater than
the distance betwen mirror surface and
screen—28.5 inches—and we may assume
36 inches as a convenient value. The
equation above now gives us the relation

p = 36/5.5 or
» =6.66 (the distance from source to
lens).

We have still to derive the focal length
of the lens for these conditions and we
find that, for a condition such as we now
face, the case “B” of our last lesson ob-
tains. We thus employ the equation:

/f=1/q+1/p

1/f=1/36+1/6.6"

1/f = 6.45/36

f — 5.58, or about 5.5 inches.

We thus find that we should employ a
lens having a focal length of 5.5 inches.
The larger the diameter or the aperture,
of the lens we use, the greater will be
the light efficiency of the system. The
aperture of the lens we use is dependent
upon the size of the individual mirror
surface; for the cone of light between
lens and screen must not be large, com-
pared with the mirror’s surface at the
point where the mirror intercepts the
ray. The size of the surface determines
the size of the wheel itself, and we must
not exceed a certain fixed diameter, if
the power requirements for rotation at
1200 R.P.M. are not to be exceeded.

By following the process graphically
outlined in Fig. 4, we may determine the
diameter of the light-cone at the mirror.
We know that the total distance from
lens to screen is 36”, and that the dis-
tance from lens to mirror is 7.5 inches.
With a lens aperture of 0.5-inch, we find
that the light cone has a diameter of 0.4
inch; and the mirror surface must be at
least 1 inch square, if loss of light at
the edges of the picture is to be elim-
inated. The calculations are quite
simple; for the altitude of the right tri-
angles shown in Fig. 4, will be found to
vary directly with the ]ength of the base.
Therefore the diameter at the lens will
be 0.5-inch where the base is 36", and
approximately 0.4 inch, as noted above,
where the base is 28.5 inches.

Based on a mirror surface one inch
square, we find that the radius of our
wheel must be 9.54 inches.

Construction of the Mirror Wheel

The Weiller mirror wheel may be de-
seribed as having sixty flat surfaces,
tangent to a circumference, and with
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Fig. 4—Diagram used by the author in
explaining graphically how we may de-
termine the diameter of the light-cone at
the mirror. Fig. 5-—Differemt ways in
which to construct a mirror or reflecting
scanner wheel; (n the first method, the
various segments of the wheel are bent to
different angles with a wrench.

their planes successively offset by an
angle of 5. The ideal method of con-
struction would be to grind the wheel
from optical glass, and then to silver and
lacquer the surfaces.

The next best method would bhe to
grind the wheel from a solid blank of
Haynes Stellite, or some dense tool steel
having an equally good reflection-char-
acteristic when highly polished. This
requires the services of an expert opera-
tor and the use of a precision milling
machine,

Failing in this, we may construct a
wheel such as that shown in cross-section
in Fig. 5. Here a solid blank of brass
has been ground to have sixty flat sur-
faces. Slots have been cut between the
surfaces and the wheel cut out in the
manner shown. Silvered microscope
glasses are then cemented to each sur-
face. The wheel is then mounted rigidly
and a light ray projected so that it
strikes one surface and is reflected to the
first line, on a chart having the size of
the desired image and having sixty lines
carefully ruled. The wheel is then
turned so that the second mirror re-

TELEVISION NEWS

ceives and reflects the ray, and a wrench
is used to bend the surface down to meet
the point where the ray will coincide
with the second line on the chart. This
process is repeated until all sixty sur-
faces have been set,

Returning to the first surface, and
again covering the entire range of rota-
tion, it will be found that some of the
surfaces have a tendency to spring back
into position and must be reset. This
aligning process may have to be repeated
several times, over a period of days, be-
fore the mirror surfaces will retain their
correct position. The motive power for
a wheel of this type must be about %-
horsepower, if a synchronous motor is
to reach its required speed and “stay
put” without hunting.

Construction Data on the Lens-Disc

The construction data on the lens-disc
laid out last month were rather incom-
plete and, with the idea in mind that
certain of our readers will be eager to
build a lens-dise, capable of a high de-
gree of excellence, we will now amplify
those data to give actual constructional
help.

To take a specific case in point, let us
assume that we have at hand a number
of lenses having apertures of 0.756-inch
and focal length of 1.5 inches. Such a
lens has a high “speed” or light-gather-
ing efficiency. We will also assume that
we will project an image 4.5 by 5.4
inches in size; so that the equivalent
width of each scanned line must be .075-
inch (4.5/60).

We already know the size of our de-
sired image and the focal length of our
lens. From this start we must derive
the size of our light source and the two
distances—p and gq. If we place the
screen nine inclkes from the lens dise, we
set an arbitrary value for ¢, to add to
our known quantities. We may now ob-
tain the value of p from our previously
given equation

1/p=1/f—1/q or

1/p=1/1.6—1/¢q

1/p—5/9

p = 1.81 inches.

We may also derive the magnification of
the optical system, and hence the size
of the crater lamp employed, from the
equation

AB:A'B'— p:qor

Magnification =5

We thus determine that the size of the

THE accompanying photographs show
the I.C.A. television film pick-up and
their latest model, large image, “crater
tube—Ilens disc” receiver, as demon-
strated in one of the show windows of
Namm’s department stores, Brooklyn,
Y. This display, which was on exhibition
daily, drew large crowds, and helped to
educate the public in a practical way, as
to just what television i1s. Between the
exhibitions of iImages transmitted over
the system from a motion picture film,
voice announcements were made by
means of the microphone shown in the
larger photograph. The film pick-up ap-
paratus provides a very good television
transmitter system for use in colleges
and many other cases, as all of the appa-
ratus, including the transmitter and re-
ceiver, can be located under one roof or
on a single platform, and the whole
sequence of events in a complete television
system, clearly demonstrated. The film
pick-up and vrhoto-cell unit utilizes stan-
dard movie film.
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MOUNTING HOLE

Fig. 6—Basic layout relations in a lens
disc. In laying out a lens disc, we pro-
ceed as if {1t were to be a plain hole disc:
the “"hole”’ center then represents the ‘‘lens’”’
centers, Fig. 7—<Cross-section of “‘lens
disc”’, showing lens mounted in counter-
bore. Fig. 8—Method suggested by author
for mounting individual lenses around the
spiral on the scanning disc.

l_igl;lt source must be .015-inch or .075/5
inch.

Although the derivation is indirectly
taken, it may be assumed that the image
as effective at the disc (determining the
centers of the lenses) is equal to the pro-
jected image dimensions, divided by the
magnification of the system. This proc-
ess gives us 1.08 X 0.9 as the basis for
our layout for the disc. In marking out
the disc we proceed exactly as in the case
of the regular Nipkow scanning disc. The
arrangement is as shown in Fig. 6. The
radius, as drawn from the center of the
disc to the center of the first lens mount-
ing-hole, is obtained by finding the cir-
cumference and dividing by 2 = or
6.2832. The circumference as drawn
through the first lens center is 64.8
inches, and the radius is thus about
10.312 inches; while the blank for the
disc itself is 22 inches in diameter. The
angle between successive radii is 6°, as
in the case of all 60-line discs; and the
successive radii are each less by .015-inch
than the first. These radii should be
carefully laid off and small centering
holes drilled.

(Continued on page 453)

Television Demonstrated in Store Window

Large picture below shows television “film” pick-up and also
microphone for making announcements over the I.C.A. televisor

recently demonstrated (n a Brooklyn, N, Y., depariment store,

““Receiver” at left.
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FARNSWORTH’'S [
Principle

of SIDE-BAND
COMPRESSION Explained

The problem of transmitting and receiving
a high frequency television signal
over a low frequency broadcast
band is here discussed pro

and con.

S we all know, the distortion pres-
ent in an amplifier takes the form
of harmonics present in the out-
put; this results from a distor-

tion of the true signal from its original
form. According to the Fourier analysis,
a non-ginusoidal wave can be represented
as g numhber of super-imposed sinusoidal
waves ol varying phase, frequency and
amplitude, It is possible to measure the
digstortion of an smplifier by viewing the
output in g vizual escillograph, and esti-
mating the distortion of a sinuscidal
signal.

The almes=t vertical wave fronts pres-
ent in the television signal can be shown
hy a mathematice]l analyzis to contain
companents ranging from zero to infinity
in frequency.
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Fig. 1—Shows wave form of television

signal in comparison with a sine wave:

Fig. 2 shows graphically the analysis of a

television signal referred to in the text by
the author.

As_ we interpret the television signal
it is inclusive of all frequencies from 20
cycles to well beyond 40,000 cyecles. In
the Farnsworth system (described in the
March-April, 1931, izsue of this Journal)
this must be extended to include all fre-
quencies up te and including 1,500,000
eveles. Mow, it is quite possible for ex-
pert  techmieinnz to  develop circuits
which are capable of such service In the
range of ultra-high frequencies; but the
vagaries of these waves do not recom-
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Fig. 3 above shows simplified hook-up of apparatus as proposed by
Farnsworth for the purpose of transmitting television Signals on a

narrow band. Apparatus to the left of dotted line—transmitter;

mend them for broadcast services. It is,
however, quite impossible to obtain such
ranges of modulation frequencies either
in the broadcast band or in the range
at present eniployed in television,

Television Belongs in the Broadcast Band

Television rightfully belongs in the
same range of frequencies as are em-
ployed for broadecasting, and Philo T.
Farnsworth has recently laid claim to a
development whereby the television sig-
nal can be deprived of all frequencies in
excess of 5,000 cycles—the missing com-
ponents being resupplied by special elec-
trical circuits at the receiving point.
While the claims are as yet unproven,
ther« are engineers of the hlghest re-
pute who have witnessed tests in which
the signal from the Farnsworth “dissec-
tor” tube was passed through a simple
AF. transformier known to cut off all
frequencies above 6,000 cycles—the mis-
sing components being re-supplied at the
receiver—and these engineers have sub-
scribed fully to the truth of the claims.

Analysis of Non-Sinusoidal Wave

The analysis of a non-sinusoidal wave
form relies upon wide theoretical inter-
pretations in the realm of higher math-
ematics. In consequence the elementary
reader—for whom this has been written
—will have to take certain statements
with the proverbial grain of salt, for the
aid of his mental digestion.

As we have said the television signal
takes the form of a wave having a steep
wave-front (as shown) in comparison
with a sinuscidal wave in Fig. 1. The
rectangular wave shown consists of
many sinusoidal waves ranging in fre-
quency ({theoretically) from zero to an
infinitely high value. The mathematical
expression for this series involves the
interpretation of ‘““negative time”—time
prior to the inception of the wave. This
involves an infinite number of sine and
cosine terms. The results for time prior
to zero time (the actual inception of the
lmpulse) give zero current; for the sine
and cosine functions are then of equal
value, but of opposite sign. For time
subsequent to the inception of the wave,
the various components add up to the
approximation of the original wave,

The passage of a wave of the character
shown through a transformer or a low-
pass filter, results in the loss of certain
of these sine and cosine functions; so

www americanradiohistorv com

receiver to right.

that the components remaining will not,
upon summation, give the original wave
structure. The distorted wave will be
of the form shown as a solid line in Fig.
2. Now we will operate mathematically
upon the distorted wave, in an effort to
determine what might possibly be done
to return it to its original form.

The mathematically - obtained deriva-
tive of a wave involving sine functions
ls a sine function also, but is displaced
in phase by 90 degrees. Such a deriva-
tive of the distorted wave is plotted
graphically in the dotted line in the fig-
ure (Fig. 2). Its value is zero in nega-
tive time, but rises to 4 maximum value
at zero time, and gradually falls away in

litude, until it is damped out alto-
getﬁ The derlvatwe of this second
sine functlon is a cosine function having
zero value in negative time—rising to
an infinite value at zero time, and as
rapidly dropping back to zerc and dying
away In a series, 180° out of phase with
the original wave. By superimposing the
mathematically obtained derivatives
upon the original distorted wave, we can
achieve the original wave-form.

Circuit for Expanding the Side-Band

The problem now rests in the attempt
to obtain the two derivatives and the
summation, by means of electrical cir-
cuits, instead of by mathematical calcu-
lations. A circuit arrangement for this
purpose is shown in Fig. 3. A signal
arising from the dissector tube is passed
through a transformer or low-pass filter,
to remove all components above 5,000
cycles. It may now be transmitted to a
remote point by means of a broadcast

(Continued on page 462)

We Want [

“CONSTRUCTOR”
ARTICLES

That tell just how you built
vour Television Receiver or
Scanner!

Articles with diagrams and good photos
particularly desirable. We will pay for all
such articles accepted and published. Sub-
jeets of interest: LENS DISCS; SYN-
CHRONIZING SCHFEMES: RECEIVING
TUNERS and AMPLIFIERS, Ete.
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Fig. 1A—The arrangement of the Kerr
cell (light valve) for modulating a powerful
source of light in a television receiver.

LTHOUGH we were operating a
standard television set on nights
when good signals could be ob-
tained (at Kansas City, Mo.), the

author was not satisfied with the oppor-
tunities presented for experiment, and
decided to set up an entire television unit
consisting of a sending and receiving
set, with all of the incident amplifiers,
photo-cells, etc. The scanning-disc sys-
tem apparently fulfilled all requirements
at the sending end, and was considered
as a 32-hole affair (described in a pre-
vious issue). The disc system did not,
however, appear to be the best adaptable
at the receiver. In the first place, there
was no lack of light at the transmitter,
where a 1000-watt projection lantern
was used. At the receiver, however, the
2-watt neon lamp must be used in the
most efficient way, and a scanning disc
with holes certainly is far from efficient.
After studying over the possibilities, the
standard method was abandoned, and the
German mirror-wheel system chosen.
The next problem to be encountered was
the light-source; it was finally decided to
use an arc light and modulate this beam
with a Kerr cell. The system is shown
in Fig. 1A,

The light from an arc light is con-
densed to a narrow beam, and passed
through a Nicol prism. The incident
light is then “plane-polarized”; that is,
the vibrations occur in one plane, only.
It then passed through a Kerr cell, which
is a device having the optical-electrical
property of rotating the plane of polari-
zation. It is a well known fact, that if
plane-polarized light is allowed to fall
on a second Nicol prism, called the “an-
alyzer,” it can be further polarized to
such an extent that none of the light will
come through the analyzer. In opera-
tion, the first Nicol prism was set with
the axis of the polarizer, set at about 30
degrees to the plates of the Kerr cell.
If the axis of the polarizer is parallel
to the plates of the cell, no rotation is
possible. The analyzer is then rotated
until the plane of polarization is in such
a position that no light passes through
the analyzer prism. If a voltage of
about 300 is no-v applied, the plane of
polarization will be rotated until light
is allowed to pass through the analyzer
in the same manner as though the analy-
zer itself hacd been mechanically rotated.

The arc lamp we used was a 10-am-
pere affair of the Sperry type, and sub-
sequently proved very troublesome. The
area of the carbons was such that the
condenser lenses were not very effective,
and it proved necessary to place an aper-
ture in front of the cell, to limit the
light to a narrow beam in passing
through the cell. If care is not taken
in this point, some light will pass through
the cell without going between the plates,
and consequently will not have the plane
of polarization rotated. ‘This results in
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Lxperimenting With

A KERR CELL

By C. BRADNER BROWN

Very little data of a practical nature has heen given on this form

of “light valve,” which is used in producing large brilliant tele-

vision images at the receiver. We feel that Mr. Brown’s article is
very timely.

BRASS
SPACERS PLATES )

BRASS
PLATE

QUARTZ

Simple type of Kerr cell used experinent-
ally by the author, in his tests made at
University of Kansas.

a good deal of diffused light reaching the
analyzer, with the result that the effi-
ciency may be considerably reduced. The
original cell consisted of two brass plates
placed in a test tube, and immersed in

= y

L.BR.&..“:S

QUARTZ

suitable size placed between each piece
of equipment. This gave somewhat better
results; but the heat produced damaged
the nitrobenzene, and turned it a dirty
yellow. We were about to abandon the
system when a friend dug up an old
Point-o-lite lamp of a hundred-watt size.
This lamp consists of a short filament,
below which is placed a tungsten ball the
size of a large buckshot. The lamp op-
erates on direct current, and the filament
serves only to start the operation. The
tungsten ball is heated to incandescence
by the impact of the electrons from the
filament. Here was what we wanted.
The size of the beam of light was readily
reduced to about the diameter of a small
lead pencil in passing through the cell;
and an added projection lens brought
this down to a small point for use on the
television screen. The effect, on operat-
ing the mirror wheel, is to scan the
secreen with almost an even value of
light. The dark lines so prominent in
even a well constructed disc were absent;
since the spot of light diffused on the
edge to make for uniform illumination.

Extreme care must be taken that the
nitrobenzene is kept in the best of condi-
tion. Any foreign matter introduced
into the cell will cause the liquid to be-
come hazy. This condition will absolutely
ruin anv definition which the light beam
might have,

{Continued on page 457)

SPACERS

L PLATE

Improved form of Kerr Cell with quartz
spacers used by Mr. Brown in actual tests
with this form of “light valve’. Don't
use rubber; it (s soluble in nitrobenzene.

a solution of nitrobenzene, as shown in
Fig. 1. The main difficulty with this
cell was the high voltage necessary to
operate it, which ran from 500 to 1000
volts. This was caused by the wide sep-
aration of plates necessary to allow the
light beam to pass. A decided improve-
ment is the cell shown in Fig. 2. Here,
only about one-half the voltage was used
to obtain the same results as before.
After experimenting with this cell for
some time, it became apparent that an
arc light was not the ideal source of
light for a cell of this source; for con-
siderable difficulty was encountered in
focusing the light to a point sufficiently
concentrated for use with the mirror
wheel. A projection lamn of the 1000-
watt tvpe was used, and apertures of
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Fig. 3—Kerr Cell as finally developed and
used by Mr. Brown: large holes in center
plate pass the screws wirthout touching.
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“TLOOKING-IN"

with the
“SEE-ALL” Receiver

and Amplifier

Features vari-mu tubes in
R.F. stages, plate detection,
put tube.

NE of the most popular television
receivers now on the market is the
See-All receiver and many thous-

ands of “visualists” are getting their
first glimpse of television with the See-
All seanner. Very little information, un-
til recently, has been available, concern-
ing the circuit used in the See-All tele-
vision receiver; although very flattering
comments have been heard on all sides,
regarding the excellent quality of images
brought in by this receiver.

TELEVISION
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capacity-coupled
and a 45 out-

denser detection had been employed, then
three stages of resistance coupling would
be necessary, in order to give a “positive”
image on the scanner.

The rectifier circuit supplies approxi-
mately 300 volts to the 45 power tube's
plate circuit, and about 250 volts across
the terminals of the neon tube connected
in series with the plate circuit of the '45.

Everyone today, it seems, is asking the
question—ecan I use a neon crater tube
on a television receiver of this type?

)
OUTPUT
‘45

TO
NEON
TUBE

Schematic diagram of the “See-All’" television receiver.

As a glance at the hook-up shows, this
receiver is a tuned-radio-frequency ar-
rangement, utilizing two stages of R.F,,
which incorporates the use of '35 vari-
able-mu tubes.

A radical departure in the design of
the R.F. coupling transformers is noted,
in that the primary windings are capaci-
tively coupled to the secondary windings.
The primary coils are wound over the
secondaries, and one end of each primary
is left open, as the diagram shows.

The audio-frequency amplifier com-
prises two stages of resistance coupling,
utilizing & ’24 in the first stage and a ’45
tube in the output stage. Ordinarily,
three stages of resistance coupling is
used, to “phase” the image correctly;
but in the See-All receiver the engineers
have found that superior results are ob-
tained with their apparatus by utilizing
plate detection. If grid-leak and con-

The answer, generally speaking, is “yes”.
In any event, try it and, if the particular
make of television receiver you are using
does not give sufficient brilliancy, then it
is a matter of consulting with the manu-
facturer as to the feasibility of adding
another ’'45 tube in parallel with that
already in the set, if it employs that
tube.

The See-All receiver has sufficient
power to excite an ordinary crater tube,
which does not require more than 25 to
30 ma. The Raytheon crater tube, for
example, does not require more than 25
ma., and the voltage needed for exciting
this particular crater tube is (approxi-
mately) not more than 200. Such a
receiver as that here described should
give very good results. Of course, to use
a crater tube, one needs a lens-disc for
scanning. The Raytheon *“Kinolamp”
(model C25) is supplied in various sizes
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Photograph above shows neat design of the highly efficient
““See-All” television receiver.

of craters, and has a “striking” voltage
of about 200; the modulation potential
averaging 110 volts, and the maximum
current through the tube, 25 ma. If
necessary, a variable resistance should
be connected in series with the plate cir-
cuit of the '45 tube, in order to keep the
current down to 25 ma. through the
crater tube.

The new Jenkins crater tube can be
loaded up to 100 ma., but gives a bril-
liant picture on 60 ma.; it will also give
a very fair image on only 30 ma., operat-
ing from one pentode or ’45 output tube.
Where a large image is desired and a
crater tube of great carrying capacity,
such as the Jenkins, is to be used, one
needs two ’45 tubes or two pentodes in
parallel in the output stage.

Many experts prefer the ’45 tube to the
pentode, either in single or parallel; since
the crater tube is a current-operated de-
vice.

The See-All television receiver covers
the usual television wavelength range,
from 90 to 200 meters, and the R.F.
stages (because of the capacity-coupling
innovation) strike a happy medium; tun-
ing sufficiently broad to embrace the wide
band of frequencies now being trans-
mitted on television waves, without tun-
ing too broadly and causing distortion of
the image by interference from other
waves.

i| GOOD NEWS!

ITH this issue TELEVISION NEWS

has been reduced in price, and the
copy now sclls for 25c¢, instead of 50c¢
as heretofore.

The subscription price has also been
reduced from $3.00 to $1.50 in the
United States, and from $3.50 to $1.75
for Canada and foreign countries,

Unexpired subscriptions will be length-
ened automatieally u sutlicient amount to
take care of the new price. Thus, if
your present subscription would expire
in three months, you would get six
months automatically, and so on.

And. if rou like TELEVISION NEWS
be sure to tell your frlends about the
NEW PRICE. Re a booster for your
“favorite” magazine!
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Solving Some of the
Television
PROJECTION

Problems

By HARRY ROSENTHAL*

Consuhing Engineer

Fig. 3—Mr. Rosenthal's crater tube re-
ceiver, with his specially devised focusing
controls.

ing television, particularly with
the regular type or scannexs,
having the “punch-hole” type of dise,
and viewing the images obtained, either
directly from the dise or in connection
with a magnifying glass. This type of
reception is satisfactory from a novelty
standpoint; but, in order to put television
in the class of real entertainment, it is
necessary that the image or picture re-
ceived be projected or viewed on a screen
somewhere near the natural or life-size.
Successful television reception, projected
on a sereen, entails the use of either a
lens-type disc or a cathode-ray tube. The
lens-type-disc apparatus embodies es-
sentially the following:
(1) Synchronous motor or a motor
which is held in synchronism.
(2) A disc for carrying the optical
system.
(3) A source of light which corre-
sponds to the optical system.
(4) A means of accurately adjusting
the source of light in relation to
the optical system.

GREAT deal of work has been
done in cennection with receiv-

* Televislon Apparatus Corp.
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X-ray tubcs.

in this country.

“goladyne”

grinius of the

Harry Rosenthal,
consulting cngineer, has developed
many valuable new inventions in
radio, X-ray and high frequency
work, ineluding improvements in
He also devcloped
the firgt eommercial neon tubes
He worked with
Dr. Dc Forest on radio tube de-
velopments, and brought out the
and “R” ray tubes.
Ar. Rosenthal was (he presiding
Rosenthal Labora-
torics for over twenty years.

well-known

Mr. Rosenthal, well-known con-
sulting engineer and specialist
in radio and high frequency
work, has devised a clever
method of accurately control-
ling the focns and position of a
crater tnbe in television pro-
jectors—a point heretofore
severely neglected.

(5) A satisfactory “short-wave” re-
ceiver with proper output, which
should not produce any oscillation.

Results Obtained

Very satisfactory results have been
obtained by using the so-called “crater”
tube in connection with a revolving dise
which has lenses inserted in it. In order
to make it practical for home use, the
dise is made of very light material and
fairly small diameter. After making
many designs, a disc approximately 15”
in diameter, run by a small synchronous
motor and carrying 60 plano-convex

the focus of the tube and the framing of
a picture, it was necessary to develop a
tube holder which would have four ad-
justments, namely: (1) vertical (for
height); (2) lateral (for framing); (3)
focusing; (4) rotating (holder for tube).

The various adjustments mentioned
above were worked out in a combined
holder very satisfactorily as shown in
the accompanying photographs,

It will be noted that Fig. 1 shows a
complete focusing device for framing and
focusing the crater lamp in relation to
the scanning disc. The photograph, if
carefully examined, shows how the verti-
cal adjustments are easily taken care of
and retained by wing-nuts, Through the
side of the cabinet will be noticed the
knob which controls the horizontal move-
ment of the tube; this movement brings
in any one of the frames which will give
the most satisfactory picture. The frame
usually brought in, is that which shows
the lines running absolutely horizontal
on the screen. In Fig. 2 is another view
of the same focusing and framing de-
vice, which more clearly shows the ad-
justments, particularly from the outside.
1t should be noted that this focusing de-
vice is adaptable for either the “side-
plate” discharge from the crater tube, or
for a tube with *“end” discharge. As
shown in the photograph, the tube is for
side discharge and a single wing-nut al-
lows the tube to be rotated in a proper
plane in relation to the dise. Fig. 3
shows a completed cabinet carrying the
television receiver, seanning dise and ad-
justable screen; and in this photograph
the side control of the framing device

(Continued on page 455)

Fig. 1—Another view of the special

“crater tube’” focusing device.

lenses inserted in it, gives very satisfac-
tory results. Excellent pictures (images)
from 4” by 6” up to 20" by 24” are ob-
tained.

A neon tube of the cold-crater type,
striking at about 200 volts, and the source
light coming from the crater through a
hole approximately .025 inch in diameter,
is used. Such a tube takes from 20 to
35 milliamperes and, when properly fo-
cused, gives satisfactory detail in con-
nection with the present type receiver.

Tube Needs 4 Adjustments
In order to mount this type of appa-
ratus, including the receiver, scanning-
disc motor, and tube, in a conventional
type cabinet, and to be able to control

www americanradiohistorv com

Fig. 2—Close-up of “‘four-direction’ fo-
cusing controls.
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Largest Output of Television Sets

The largest com:ercinl output of television
receivers ever produced for the market by any
Ameriean manufacturer is now rendy for dis-
trihution.

One thousand sets which will rerull at pricea
whichi bring television howe reception sets al-
most a8 low in cost a8 radio receivers are he-
tuge delivered to the distributors and johbhers of
the key citics, located within the radiux of
the twenty television stations noew aperating on
experimental permits issuedd Ly the [Federal
Kadio Commixsion,

A. M. Morgan, oresident of the Short Wave
and Television Corporation of Boeston, the com-
pany that has produced the thousand sets, re-
ported this accomplishment recentls

Mr, Morgan is particuiar to eminlmsize the
fmportance of the publle understanding that
televigion, which he helieves will develop into a
greater industry than the radio of meotion pic-
ture, in still tn the experimental stage, although
no longer confined to the laboratory.

“It is nor safe to predier when television
will be ready for the general pullie,”” he said.
At the moment television has grewn enough
to be reiensed from the laboratory. Tt is now
ready for the experimenter. Its development
will probably he greatly facilltated by improve-
ments suggested by the experimenter. I, per-
sonally. feel that within two or three venrs
televislon will he a flourishing industry. Cer-
ininty frem now its growth will he phenomenal
nndd it doeg not tnke a finanecial wizard to make
the prediction thar 8 new group of iillionaires
will rise through the development of television.
1"he sooner television is ready for the com-
mercinl field, the sooner n new prosperlty will
affeet our country. Millions will benefit finnn-
cinlly through the commercializing of teterision
and millions more will he entertained nnd edu-
cated through the programs and events which
one day la the not too distant future will he
avaliable to all.”

Federal Radio Commissioner Advocates

Television Censor

Iederal Lladio Commissioner Harold A, La
Fount has strongly advoeated the need of xtat-
utes o control visual radio —tclevision—be-
fore the art, as he sBees it, hecomes commercial-
izeal,

Taking the position that there will he many
new legal, economie, and comnerelal problems
to he met with the advent of television as a
publie service, Mr. I.aFount said that every
protection should be given to protect the
\merican home from a surfeit of advertisiog by
menng of pictures transmilied through space.
and even of Immodest™” visunl broadeasts. Like
ithe motion pletures, he said, televiston shonid
be carefully protected,

Mr. LaFount stated that in his oplnion
seience will undonbtedly conquer the technical
cengineering probhlems but  the next gtep is
whether we shall be ready for this new develop-
ment with the proper laws and supervision and

From One Pioneer to Another

7160 Sants Yonica Blwd.,
Hollywood, Californts,
July 3@, 19831,

¥Mr. Bugo Oernsback,
S8 Fark Flace,
New York City.

Déar ¥r, Gernsback:

1 a2 always plaesed to recelvs my
copy of TELEVIJION NEWS. I find In ite ¢ol-
urma Much ussful inforratlon on  many inter-
40ting aubjests.

1 nhave ne doubt that in the new
flsld of Telavislan whlch s go repldly open-
ing up, Talevislon lsws, the ploneer journsl,
#111 continus to oceuP¥ mn increusingly im-

Portant position.
Sincerslsryours,
/é A &:u‘r

LdoFHD lLee de Fores:

expecially if we ghall hace congidered its effects
upeir our present enstoms and muule of living.

Televigion, aceording to Mr. Lallount, is eers
tuin 1o become ‘the greatest forer in the
world.” It will have more infiuener over rhe
lives of individuals, Lie stated, thau any other
single foree. “The necessity of mdvancing ean
tiously and preparlng carefully for the adven
of this rapidly appreaching development is,
therefore. apparent,” he =aid,

A quesiion thar arises. in the opinien of
Mr. LaFount., is whether or not the exiating
radio liw, desigued to cover only broadeastling
or volee transmisgion of pletures, aetunlly ap-
plies ro the transmisgion of pictures, particu
larty that portlon which prohihits the Radia
Comml=sion from exerelsing a power of censor-
ship. Ie suld it Ix lhig opinion rhat the law
does not apply to piermre transmingion,—7Twl-
ing Machine aqud Radia Weekipy,

Short Wave and Television Corporation
Allowed Another Patent

The 7. & Patent Oftice vecently notitied the
Short Wave and Televigsion Cerporation of
RBoston. Maas., that their patent applleation
covering a new iype of amplitier has bheen al-
lowed. The inventor is Iollls X htivd. the
vouthful chief engineer of the Corporation.

Thig new type of amplitier 18 n direct-conpled
amplitier, whieh can bhe used up to any nutber
of stages, amwl is particularly adapted for tele-
photo and televigion transmisston. 1t s in
contrast 1o the Loftin-White patent, which ean
he nsed onlty as two stages. This invenrion is
partienlarly important at this time when many
stuge amplification 18 of ntmost importance for
eleetrieal transmission experiments. Anorher
recent invention annaunesd by Mr, Baird is a
“black and white”™ tnhe.

Television To Go Out on 6 to 8 Meters!

The Short Wive and Televigion Corporntion
of Bostou. Mass.,, wos mdvised recently that the
Federal LRadio Cotimission has granted a con
struction permit for the erection of a new 0
watt porfable television transmitting station
o experlinent wirh television transmission on
the 1'ltra Shart Wavelength of 33.500 to 36,200
amd 389,650 to 40,650 kiloeyeles, necording te an
announeement made by the company.,

Authority was nlzo granted to opernte on the
frequeney aratd 43,000 10 48,0500 and 50500
kiloeyeles, The Roston  experimenters  have
thus joined the ranks of the very small greup
uf research men testing the eflieleney of the
extremely short waves hetween 6 and 8.8
mielers.

WIXAYVY Gets a “Sound” Path on
1,604 K.C.

Announcement has been made that the Fed
eral Radio Commissien has granted a license
far the newly Dbuilt experimental station
WINAU te operate with 500 watts on the ex
perimental frequeney of 1,60t Kiloeyeles.

This is to be used as the avund path fur the
televigion tranamission of WINAV which oper
ateg on the televizion band hetween 2.830 und
2050 kiloereles with 500 watis power. A 1e
newal licenge was granted to the latter siation
Botl satations are owned and operated by the
Shorr Wave and Television Corperation of Bos-
ton, Mass.

Radie Sales Back te Normal-——Thanks to
Television Kit Sales

Itoston. Mass—Reporis from radie depart-
ment managers of the Kresge “Dollar” Stores,
show that the dewmonxirations of BRaird Tele-
vigion Kits have stimuiated an interest among
experimenters. amateurs and fang equal to that
of the carty days of radio. it is annowneed hy
A. M. Morgan. pregident of the Short Wave and
Television Corporation of Bosten, producers of
the Baird Televiginn iNit= nmd DBaird short wave
sets,

Sueh interest wag shown in Borton fhe firsi
day a Kresge Store held a televislon reeeption
demonstration, that the police were called out
to maintain order.

C. L. O'Neil, manuger of rhe Kresge Dollar
Store at 2228 Third Avenue, N, Y. City, re
portg thar the demand for Balrd televiglon kir
parta. ranging in price from ten cents to tifteen
dollnrs, has become so great that the radio
department sateg are hack to normal for the
firgr time in two ¥years!

lxperimenterg and amateurs, he poinred out,
are the hest clasg of customers ng they make
weekly purchases.  Kresee Dollar Storef have
entered into an agreement with the Short Wave
and Television Corporation to hamile the Baird
Trlevizion Kits,

Doesn’t Like “Visualist”
Editor TELEvISI0N NEWS:

I am writing to protest agalnst the word
chosen for the fir<t prize in the TELEVISION
News "New Word” cowmtest, The reason for
the protest is that I believe it doesn’t eonform
te the rules in the contest. It is not enphon
ions, whieh, by the way, meaus ‘"sound well ™
ig confused with “visjonist” as Indieated by
the fact that von yourseil used *‘vislonist™ in
vanr July-Augnst editorial, where (t is plain
that you meant “visaalist,”  “Seanner’ in my
upluion deserved the prize. It is euphonious,
short and hns only two syllalles, as compared
with vis-n-nl-ist having four syilahles,

Another thing—how ahout a rednetion in
price on the magazine; thirty-tive cents is rea-
sonahle,

llere is some information “telefans™ may
appreciate. The “National Carhon Co. Ine.”

Letters From Our Readers

at 10 Fast 40t St, New York City, sends
gratls te anyone whe eares to write to them,
technieal bulletins on neon or “kinolmups™ aud
“photo-cells, “Radlo  Pietures. Inc’' of 41
Iark Row. New York City, will wail gratis
upon receipt of anyene's name, a monthly sheet
of inform inoon television and short wives,
“Romanee and Reallty™ of Tolevision maey he
bonght at any Kresge store for fifieen cents,

I have noticed that the principles of tele-
viglon are congtantly explained in praetieally
every nrtiele,  Whereas the really hard part
pertninlng to vadie itself, as conuecred with
television, i. e., short-wave sots, and mnlri-stnge
amplfiers. is taken for granted as being already
known by the render. There are some (like
myeellt for instanee wha were not intererted
in radlo until it wns feund that a knowledee
of it was requiret in television,  In other
words, please be more lueld in sneh articlea,

STAN OROWRNK1,

www americanradiohistorv com

821 Railread St.,
Central Falls, R, 1.

(While it is hard o please all of the peaple
all of the time, o hare o suecaky feeling in
the haek of our head, that there are mangy
other words which scould he superior to ~*Viz
walint,* to indiedte the perzen twho “looks in
on a program. At the preacnt time and after
carefully congidering all of the words aubritted
in the prize eontext, we houestly believe thal
‘Visnalirt™ had more than average nerita in
ita favor, ag compured to the other words aul
mitted by onr veaders, “Scanner? the acord
w0u  wngyest, iz enphonious, but gomehow oy
other we have a haneh that this word would
not hecome rery populuy awith the yeneral puh-
lie, Of course we wight be wrang, as it ia hard
ta xap juxt wchat the public will take to.
The wew price of TELEVISION NEWS inx 25
conlg! 0 K. —Editor)
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N the Sept.-Oct. issue of this
I magazine, a comment appeared,

regarding the problem of “im-

pedance matching’” in the output
of the power tube. The writer be-
lieves that he has good reason to
doubt the cause for alarm; for the
impedance match is in no wise difficult
to obtain. Indeed, the system to be
described solves two problems at one
sitting: that of matching the impe-
dance of the tube to that of the load;
and that of varying the initial bril-
liancy of the neon tube, without dis-
turbing the characteristics of the
power tube.

Signal Current Should Be High

First let us consider the fact that
the signal current in the circuit con-
taining the neon tube must be as high
as possible. This means that the
other branches of the circuit must
draw as little current as possible from
the source and, consequently, must
have a high impedance with respect to
the balance of the circuit. A resis-
tance, in series with the neon tube,
has a negligible effect upon the opera-
tion of the tube; for the device. is
current operated, and the total cur-
rent flowing in that circuit will pass
through the neon tube, regardless of
series devices.

If we attempt to match the impe-
dance of the load to that of the power
tube, by the simple means shown in
Fig. 1, where an added load impe-
dance is obtained by means of a re-
sistor in series with the neon tube,
we find that the characteristics of the
“output” tube will be changed, if we
attempt to vary the brilliancy of the
discharge by varying the plate volt-
age of the tube. In other words, we
must arrange to vary the grid bias of
the power tube in such a manner, that
the power tube will at all times oper-
ate on a favorable portion of its char-
acteristic curve.

In the circuit shown in Fig. 2, we
have a system by means of which the
two demands may be well satisfied.
The impedance of the load may well
be twice that of the power tube, and
the initial brilliancy of the neon tube
may he shifted over a wide range,
without disturbing the characteristics
of the power tube itself. If we oper-

>
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Improved impedance-matching output cic-
cuit for a “‘pentode”’ power tube.
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The
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n
Power Output
Circuits

to
Neon Tubes

ate the power tube—a ’45—at its full
rating we find that we have the fol-
lowing characteristics:

Plate voltage, 250;

Grid bias, 50 volts;

Output watts, 1.6 (undistorted) ;
Plate current, 34 ma. (milliamperes) ;
Plate impedance, 1.750 ohmas.

& S =

A simple but undesirable method for at-
tempting to match the tmpedance of the
neon tube 10 the power tube.

Matching the Impedance

Maximum efliciency will be obtained
(for undistorted power output) when
the load presented to the tube is twice
its plate impedance—i.e., 3,500 ohms.
If we feed the tube through a “‘series
resistance” in the plate circuit, having
a value of 10,000 ohms, we will incur
a voltage drop of 340 volts; thus mak-
ing the voltage output of the power
supply equal to 250 plus 50 plus 340,
or 640 volts. In parallel with the
10,000-ohm resistance we may place
an impedance of approximately 5,500
ohms, whieh will include both the neon
tube and its series resistance. We
may estimate the impedance of the
neon tube at 500 ohms and employ a
series resistance of 5,000 ohms; or, if
we desire, we mav make this series re-
sistance variable, as shown in the fig-
ure, in order to have a control over
the signal current passed through the
neon lamp. This variable series re-
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sistance may be reduced to below 2,500
ohms, before the impedance of the
load becomes less than that of the tube
itself. The 10,000-ohm current limit-
ing resistance is negligible in the cir-
cuit, as its effect is hardly apparent
in parallel with the low impedance of
the neon tube.

The Use of a Pentode

An identical system may be used in
the case of the '47 or PZ pentode,
which should operate into an impe-
dance of 7,000 ohms. In this case we
have the following characteristics to
be considered (the circuit being shown
in Fig. 3):

Plate voltage, 250;
S.C.G. voltage, 250;
Grid bias, 16.5 volts;
Plate current, 32.5 ma.;
S.C.G. current, 7 ma.;
Power output, 2.5 watts.

This requires a total plate voltage
of 250 plus 16.5 plus 325 (the drop
through the 10,000-ohm resistor) or a
total of about 600 volts. If we oper-
ate the pentode into the same type of
output circuit as before, we will not
incur an intolerable degree of distor-
tion, and will retain the high sensi-
tivity of the tube. An attempt to
feed the tube into a higher impedance
would demand an unprecedented volt-
age for the plate circuit. Note that a
resistance of 50,000 ohms—suitably
by-passed—must be inserted in the
S.C.G. (space-charge-grid) lead of
the tube,

How and Why Potentiometer Is Used

It will be seen that the brilliancy of
the neon tube may be varied over a
wide range by means of a potentio-
meter control, as shown in the two
figures. Care should be taken that
the direct current through the tube
never exceeds 25 to 30 ma.; for this
will result in the destruction of the
tube. For this reason the potentio-
meter is so designed that it makes but
half the total voltage available across
the neon tube.

While the available power output
from the pentode, with the load pre-
sented by the network shown, is not
substantiallv higher than that of the
’45, it must be remembered that the
pentode has a higher order of power

(Continued on page 456)
e

10.00¢
Onms

oHMS ’—s%

1297

FiG. 2
! 640 VOLTS

Improved impedance-matching circuir sug-

gested by the author. in which we can con

trol the characteristics of the output tube,
while matching the rmpedance.

NEON
TuBE

50.000
OHMS

»

|
?
I ,If {



www.americanradiohistory.com

442

ALl B.&c."-%.
i BAT 'r:l'llEs,w-;,\i

bl e

BEAM CAN BE MIRROR IS
SWUNG VERTICALLY ~ _~ ADJUSTABLE
AND HORIZONTALLY B

BALL

Arrangement of photo-cell and scanning
unit, as here desceibed by Mr. Austin.

HE problem of the engineer, en-

gaged in technical education, is

primarily that of being able to pre-

sent his ideas to his students so
that they may be easily and quickly
grasped. For this reason much use has
been made of laboratory equipment which
is readily opened up for inspection; and
it is especially true that this is a very
valuable adjunct to the lecture course in
radio and television schools. It has been
the pleasure of the author to collaborate
with Mr. G. L. Taylor, Chief Engineer
at PFirst National Television, Inc., Kan-
sas City, Kansas, in the design of an
amplifier which is used to provide a tele-
vision image from an indirect-pickup
scanner located in the laboratory at the
school. Thus students are enabled to see
their classmates and friends being trans-
mitted and received by television, as well
as to study the amplifier by means of
which this is accomplished.

Amplifier Designed for School Use

For the purposes of the school, it was
felt that the design should adhere to
simple, practical lines as much as pos-
sible; in order to further the students’
understanding of the fundamentals in-
volved in all bglevision amplifiers, whether
for transmitting or receiving. Since the
officials of the school are to build a com-
plete radio-television transmitter if, and
when, a license is granted, the amplifier
was also built with a factor of safety
sufficient to insure continuous operation
as the station input amplifier. This pur-
pose, while still in the future, naturally
influenced the design in many ways; one
of these being that the whole amplifier
was divided into two entirely separate
parts, and each part was finally brought
out to a low-impedance tube for connec-
tion to a line. This makes the job thor-
oughly flexible, in so far as that each
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TRANSMITTER

AMPLIFIER

By H. P. AUSTIN

Here is just the data you have been looking for—with circuits
employed in building a large television photo-cell amplifier,
now in actual use at the First National Television

School, Kansas City, Kan.
main

“head” amplifier
?

Data are given on
amplifier and

monitor stage.

part can be more advantageously located
for its particular duty.

The “Head” Amplifier

By reference to Fig. 1, it will be seen
that three stages of amplification are lo-
cated at the photo-electric cells. This
section, ‘commonly called the head ampli-
fier, makes use of two type '24 tubes for
the high gain these tubes make possible,
and the second of these feeds into a type
*71-A. This third stage, while not afford-
ing much gain, has an output impedance
of about 2,000 ohms, which makes pos-
sible a reasonable length of shielded line
to the main amplifier, which would ordi-
narily be located some distance from the
studio. The single photo-electric cell
shown in the diagram really represents a
bank of eight potassium-hydride cells,
with anode voltage fed from a “B” bat-
tery common to both cells and head am-
plifier. For this reason, unusually com-
plete filtering of the plate and screen-
grid leads was used, to aveid any ten-
dency toward common coupling. The “B”
potential is 360 volts overall, permitting
the use of large plate coupling resistors,
and the operation of the tubes on the
most nearly linear portion of their char-
acteristic curves, giving both high gain
and minimum distortion. The grid-bias
voltages are also fed from a common “C”
battery, and filtering is used in these cir-
cuits for the same reason as above.

No shielding was used between stages
in this amplifier, and it, together with
all “B” and “C” batteries, was built di-
rectly into the shielded case, or frame,
which houses the photo-electric cells.
This whole unit forms the initial pickup
end of the system, and is built into the
wall of the studio. A window about six-
teen inches square, through the center of
the cell bank, permits the entrance of the
“flying spot” from the scanner.

Line Connecting

that the scheme offering the most desir-
able features was that of pulling a length
of high-grade ignition (spark plug) cable
into one-half inch conduit, and using the
conduit for the common, or grounded,
side of the circuit. Cable of this type
has heavy insulation, far in excess of the
requirements, and is thick enough to hold
the relatively small wire well toward the
center of the shielding conduit, thus
minimizing the capacity which is so det-
rimental to the higher frequencies. If it
is ever necessary to carry the line more
than twenty-five feet, however, we felt it
would be desirable to parallel another
type '71-A tube with the one now in use,
to halve the output impedance. This is
not an unmixed blessing, in that the in-
ternal capacities of the tubes adversely
affect the high frequencies also; but
within reasonable limits this will permit
lengthening the line somewhat. The line
terminates in the main and monitor am-
plifier panel, which is mounted on a rack
in standard broadcast-station fashion.

Details of ‘“Main” Amplifier

Since we were not hampered in the
main amplifier as regards space, all wir-
ing was supported away from the alum-
inum panels on two-inch porcelain stand-
off insulators, and the sockets were sup-
ported, in turn, on the wiring. All grid
and plate leads were isolated from
grounded metal, as much as was reason-
ably possible; and the shielding which
was used on this amplifier to avoid ex-
traneous noise pick-up, and dust, was
designed liberally for ample clearance
from all modulated leads, and the tubes
themselves, when in place.

While use was made of the type 21
tube in the head amplifier, we did not
deem it advisable in the main amplifier
for the reason that neither the frequency-
characteristic nor the power-handling

Head and Main
Amplifiers
The line which con-
nects the head and
mair amplifiers was
the subject of con-
siderable debate, be-

PHOTO-ELEC.CELL
~ Cl 4

24

2 ‘M c3 718 T

fore it was decided

Wiring diagram for
““head” amplifier used
to intensify photo-cell

K 3

signals.
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ability would have been sufficiently good.
We therefore resorted to type '27 tubes
in the first two stages. A little calcula-
tion showed that, after these first two
stages, even these tubes would overload;
so the third stage was made a type '12-A,
and the fourth, a type '10. Both these
latter tubes were chosen because of their
high “mu”; and the type 'l0 because it
also has high power-handling ability and
low plate impedance, which permits
coupling into a short line, which will
eventually feed the transmitter amplifier.

“C” and “A” Batteries; Plate Supply

The “C” bias for the four stages is
obtained from separate batteries, each
battery being enclosed with the stage in
the shielding associated with it. All plate
leads are separately filtered as shown in
Fig. 2; the common plate lead, from the
first three stages and the last stage of
the head amplifier, is run In conduit to
the rack which carries the “B” batteries
(with a total potential of 450 volts).
This rack also carries the “A” batteries
for both sections of the amplifier. These
batteries were made up of three and four
cells respectively, of 160 A.H. (ampere-
hours), glass-jar, “light-plant” type cells.
The “B’” circuit of the main amplifier,
and the “A” circuits of both, were con-
nected to a four-pole, double-throw
switch, which connects the “A” batteries
to the charger when the amplifiers are
not in use.

TELEVISION NEWS

The grid-biasing circuit with its filter
arrangement is shown in detail in Fig. 3.
Seme such arrangement as this is es-
sential in any self-biased circuit used in
television; since the common method of
bypassing the bias resistor and returning
the grid resistor to ground invariably re-
sults in a degenerative effect, which cuts
off both high and low frequencies. The
circuit shown effectively holds the grids
and filaments of the stage at the instan-
tancous impressed potential difference,
regardless of the loss in the biasing
resistor.

Use of Regeneration

When the construction was finished,
and the customary “bugs” ironed out, a
very acceptable picture was obtained on
the monitor; but a noteworthy improve-
ment was made in the detail of the image,
by regenerating the head amplifier
slightly.

This was accomplished by connecting
two short pieces of insulated wire; one
to the plate of one of the later stages
of the head amplifier, and the other to
the grid of a preceding tube. The two
exposed ends were then twisted together
until the amplifier was in oscillation; as
indicated by the appearance of the typi-
cal wavy “oscillation lines” in the field.
The wire was then untwisted until the
oscillation just stopped. The exact con-
nection is not shown in the diagram, as
it would vary s¢ much in different ampli-

fiers that no con-

It was felt that, after the first three
stages in the main amplifier, well-filtered,
rectified A.C., could be used as a plate
supply; so a high-voltage power pack,
using two type '8l rectifiers was built in
connection with, and on the same panel
with, the monitor amplifier stage, which
is located just above the main amplifier
on the rack. Since the monitor ampli-
fier's input volume-control potentiometer
serves also as the plate-coupling resistor
for the type '10 stage, it is conveniently
located close to the power supply on the
monitor amplifier panel, and is supplied
with “B” voltage at about 750 volts, “no
load”.

Monitor Stage

On account of the difficulty of obtain-
ing entirely gas-free type 50 tubes, it
was decided to use two type '45 tubes in
parallel, in the monitor amplifier stage.
This gives an output impedance of 1,000
ohms and a lamp current of 60 milli-
amps, which is not too great for the De-
Forest “Vision” neon lamp used in the
monitor. An additional advantage in the
use of type ’'45 tubes is that the normal
plate voltage #250) is low enough to per-
mit the operation of as many as three
flat-plate neon lamps in series hefore the
full voltage of the power pack is ab-
sorbed.

stants could, of
ca 10 course, be given; but
IH— any true experimen-
ter can readily dis-
“59' $ cover one which will
Rl
CBI V4 jll\; .
A +
[-||1] [’ﬁlz’ W gv.
7 r Schematic diagram of
s -leaw. main television ampii-
3 F1G.2 fier, which still further
“+B 450V, ) boosts the photo-cell
— signals.
function, This method for the improve-

ment of the high frequencies was antici-
pated from the beginning of the design
work; which accounts for the absence of
filter and resonant coils in the interstage
coupling employed.

Regeneration by capacity feedback in
high-gain resistance-coupled amplifiers
(where it may be had with small values
of capacity, as in this instance) becomes
inereasingly effective the higher the fre-
quency; since the inductance which de-
termines the oscillation frequency is very
small. This is in contrast to the oscilla-
tion resulting from common coupling in
the power supply, which is frequently en-
countered when insufficient filtering is
used, and over which the designer has
no control. This expedient resulted so
fortunately in this case, that the designer
believes that it might be more extensively
used in receiving amplifiers with consid-
erable improvement in image detail.

The initial testing of the amplifier was
accomplished with a loud speaker, and
no trouble was encountered with “motor-
boating”, oscillation, or “blocking”;
which, considering the number of stages,
speaks well for the filtering used. No
measurements have been made as to the
overall frequency-characteristics, but the
quality of the picture obtained leads us
to believe that the range covered is from
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Hook-up of parts used in building the
“monitar” amplifiec and the ‘‘power
supply.”

somewhat below 30 cycles to above 25,000
cycles. Some improvement in the low-
frequency response could have been at-
tained by doubling the coupling conden-
sers; but it was felt that the exposure
to rough handling (by the students)
made this increased opportunity for leak-
age inadvisable. This may be done later
when the requirements of the transmitter
make it advisable.

Jacks Facilitate Testing

Some details of the construction may
be of interest. A jack was provided in
the plate circuit of each stage in the
main amplifier, and one in the plate cir-
cuit of the monitor amplifier. Filament
jacks were installed behind each variable
filament resistor; and one jack permits
reading the total “B’’ current drain, in
order to aveid the possibility of running
down “B"” batteries with faulty bypass
condensers. Two millilammeters, 0-10
ma. and 0-100 ma., and a 0-8 voltmeter
were mounted at the top of the panel;
and cords and plugs were brought out
from them to facilitate testing.

The scanning and receiving equipment
is that of the Western Television Corp.,
Chicago, and the dises used are that com-
pany’s standard 45-hole, three-spiral
type; with a synchronous motor driven
at 900 R.P.M., or fifteen pictures per
second. The scanner uses as a light-
source a 900-watt incandescent lamp of
the projection type, with the customary
mirror and condensing-lens system. Four
lenses, mounted on a turret on the scan-
ner, make it possible to vary the size of
the field being scanned. An innovation
of this piece of Western Television Corp.
apparatus is that the beam is directed
vertically and horizontally by means of
a small mirror mounted on a swivel joint,
so that it is not necessary for the oper-
ator to swing the entire mechanism in
following the subject.

The amplifier was built, the scanning
and receiving apparatus was assembled,
and all adjustments were made so that
the system was in operation exactly one
month after the design work was fin-
ished. The construction work was all
done by Mr, Taylor, and credit is due to
him for a verv neat lavout.

(Continued on page 456)
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The TELEVISION QUESTION

)

PHOTO-ELECTRIC
s CELL

PICTURE AMPULIFIER

-

Hook-up of experimental television trans-
muiter and recetver, the transmitting scannet
using a single photo-electric cell.

Television Transmitter
E. Nathaniel Skokan, Gmahn, Nebvraska :

I am bullding an experimental iclesision
tranamitter of the type shown In the Agure. I
would lilke to have the foltowing informaton:

(Q. 1.)~—What type of lens should I use for
the pick-up?

(Q. 2.)—What type of lenses should I employ
in the optical system at the receiver?

(Q. 3.)—Where can 1 obtaln a neon Crater
tube for use at the receiving point?

(Q. 4.)—Can 1 use n two-stage, resistance-
coupled amplitier to precede the two-stage Lof-
tin-White amplifier with pentode output?

(A. 1.)—The I1lugo Mever “Kino I'lasmat”
F1.5—2-inch lens will gerve ndmirably for your
purpose: 1 deubt whether you can get hy with
a lens of less speed. The output of a enesium
cell with the amount of light availabie is very
small.

(A. 2.)—At the receiver, 1 fear you wil! not
he able to project an eight-ineh Image withonut
using a lens disc or other optical scalning
system.

(A. 3.)—The erater lamp may he obtnined
from those concerns advertising thie class of
apparatus In TgLEvISTOX NEwS. The pentode
tube is not sulted to thls service. aud 1 would
suggest that vou eonstruet an amplifier having
an output srage using two ‘158 In parallel, ag
descéribed before In TELEvISION NEWS,

(4. 4)—You will require at least six stages
of amplificatton in order to operate from the
photo-cell Into the c¢rater lamp. The Loftin-
White system does not lend itself to use in
television clrenits: since tts frequency respouse
i dectdedly poorer than that of an equalty
well-designed, straight resistance-coupled stage.
The firat amplifier may be Lullt with twe '24
tuhes followed by a ’T1, whiel should he bat-
tery operated : as the low signal ievel will not
permit of the sHghtest hum, 'The anmplifier
should he shielded and preferahiy built lntegral
with the cell housing. The secon! amplifier will
algo employ two '24's, working inte two ‘435
tubes connected ‘‘in parallel’”” If the gain
ohtained s ingufficlent—and T have every rea-
son to helieve that it will he—you will require
an additional two stages of amplifiention—
let us say a ‘24 and a '71. Desgign detalls cov-
ering sueh amplifiers are to be found in your
hack files of TELEVISION NEWS.

How to Become a Radio-Television

Engineer
C. R. Johnson, La Gramle, Orecon :

(Q. 1.)—1T am an ardent reader of hoth TELR-
vISION NEWS and SHORT WivE CRAFT. My
experiments in television have falled so far, be-

Edited by
C. H. W. NASON

cause of the distance between my home and the
nearest television station. ! am a graduate of
the La Grande high school, and Intend to make
radio and televigion my lMfe-work. 1 understand
that it takes at least three vears’ study for
radio, 1 would like to know for sure the type
of course to take tu hecome a Kadio Engincer,

(A. 1.)—When the writer was In college there
were no actual courses in radio engineering
other than post-graduate courses intended to
follow a four-year course leading to a 1t.8. de-
gree In Eleetrieal Engineering. Columbia did
give certaln courges in radio engineering, which
fitted the trained eleetrical engineer to special-
lze in radio. Unlon College nt Schenectady also
gave courses, and still does. While Dir, Alfred
N. Goldsmith was at the College of the Clty of
New York, he gave a course In radio engineer-
Ing which graduated sueh men as Lester Jones,
Carl Dreher and Jesse Marsten—now well
known throughout the country. Today there
are exeellent courses covering a four-year
period, leading to a B.S. degree at many of the
better universities. You must first differentinte
between the engineer and the physleist, who
deals more or less with pure sclence. [ eannot
glve a complete list of the Institutions giving
coursed hut, despite a fear of the wrath of in-
stitutions I fail to mention, I ean give you a
fair lden of the courses I would chooze for my
own hoy¥, were he old enough and inclined to
follow in his father’s path,

The Latesé About
CATHODE RAY SCANNERS

in the Next Issue!

For training as a “physicist” T would send
him to Johns Hopkins University in Baltiimore,
for a four-year period, to Le followed by two
vears’ work for an advanced degree at the
Cruft High Frequeney Lahoratories at Harvard,
As an alternate to this, 1 would send him to
some on€ of the smaller colleges for a R.S.
degree to he followed by advaneed work at the
University of Chicage. If he were Interested
in the meore practical phases of the art, 1 would
send him to the Moore School of linglneering at
the University of Pennsylvanin, for either four
yenrs' specinlized work toward a B.8. degree,
or for the fnl six years required for an M.S.
in Physics or for an E.E. degree.

At the close of the four-year period the stu-
dent will find openings avallable in many of the
larger engineeriug institutions, such as the Dell
Telephone Laboratories. where opportunity for
advanced study 18 presented.

From the young engineers who have come to
the writer's attentlon, he would not hesitate to
recomaiend the Moore School. It I8 practically
imipossible to break into the field of radio engi-
neering other than through speciallzwl courses
covering elther a four- or six-year period. The
physicist ig rarely ready to assume his funcrions
in industry short of cighr yenrs, leading to 2
'n.D. Jdegree.

Making a ’hoto-Voltaic Cell
Harry C. Mealman, Seattle, Washington :

(Q. 1)—I am making a photo-voltale cell
which ealls for one of the electrodes to he of
copper, coated with Cuprons Oxide (Cu.0). 1
would Hke to know how to make the Cuprous
Oxide ndhere to the plate.

(A. 1.)—The Cuprons Oxide layer (does not
adhere to the plate, but 18 formed there by a
chemical proeess. In order to he successful,
this inyer must be foreed under an elahorate
control of c¢onditions, whieh are outside the
practieability of the *home’™ lahorarory.
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Undistorted Reception From Ordinary
Set?
Harry Weeks, 23-30 30th Road, Long Island
City :

{(Q. 1.)—WIll the ordinary receiver give un-
distorted reproduction of the teclevision signal?
It not, is It possible to design one having the
required range?

{A. 1.)—The ordinary receiver will decidedly
net funetion for the reception of television sig-
nals; I thought we had that point cleared up
once and for all. In this issue of TELEVISION
NEWS you will find a complete discussion of
the recelver problem and of the methods of its
solution.

Cathode-Ray Tube “Scanner”
Edwin L. Kendall, Detroit, Mich. :

(Q. 1.}—Can you give me a dingram of the
cathode-ray tube, together with an explanation
of the various functions of the elements?

(A 1.)—The cathode-ray tube shown in the
figure is that supplied by the General Radio
Company. Starting at the fitament or emitter,
we have a source of electrons or cathode ravs.
Surrounding this emdtter is a shield which
varies the shape of the electron cloud or space-
charge cloud which surrounds the Alament-
this Is known as a Wehnelt Cyiinder and it Is
given a negative charge. Moving on, we find
an anede which Is given a high positive po-
tential, in order to neccelerate the electrons
toward the sercen, These rapidly-moving elee-
trons pass through a tiny aperture in the anode.
and are concentrated into a stender heam. The
focuxing of the heam is dependent upon the
voltage applied to the auode,

Next in order, we have two sets of condenser
plates, which serve to defleet the heam from the
normal path, and toward the positive electrode.
By varring the frequency, phase and form of
the voltages applled to these electrodes. almost
any desired pattern may be achievl. After
passing the deffecting plates the heam impinges
on a plate or screen coated with some fluores-
cent material—that is, a substance which glows
brightly when struck by the electron stream.

In the second figure we shnw how a tube of
this type might be connected for television.
This Involves a great deal of experimental
work, which must be done by the ftndividual
investigntor. nrR we ean only speeify the wave-
form—frequency—ete., to e used—the amph-
tnde varies with the type of tube employed.

~)

S
rCA‘IHODE WEHNELT  OEFLECTING
PLATES

N\ CviiNDER
\ s

FLUORESCENT
SCREEMN
RECEIWER
OUTPUT STAGE
»

Diagram showing connections of television

recetver oulput stage, also 20 and 1,200-

cycle “saw-toorh” oscillators to cathode ray
tube scanner.
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ORDER NOW! v,y can enjoy the most advanced form of television reception right

Make your home a center of interest while television is still a ecuriosity.
Or if you wish more details, write for literaiure.

now.
order—cash or C.0.D.—get started now!

PASSAIC

TELEVISION CORP

TELEVISION NEWS

Attractive, compact, efficient and exceedingly simple to operate, the latest
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Jenkins equipment is designed specifically for living-room use. A large pro-
duction on both Jenkins Universal Receiver and Jenkins Projector-Radiovisor
brings televizion entertainment well within reach of everyone located in a

television sevvice area.

JD-30 Radio and Television
Receiver

Finest television receiver vet produced for home
use, PLUS the highest grade broadeast receiver.
Interchanyeable coils and ecircuits permit quick
change from visual to aural reception. Highly
sensitive. Balanced selectivity for broadeast or
television signals. Flat amplification from 20
cycles to hirhest picture frequency used. Two "4bs
provide sufficient output for crater lamp radio-
visor. Fully A.C. operated. Phonograph jack. Radio-
vigor leads. Throwover switch. No coils to change.
Dynamic loud-speaker, Dynamic speaker. PRICE
$79.50, With set of 8 matched DeForest tubea.

NEW JERSEY

Send vour

R-400 Projector Radiovisor

An entirely new conception of heme television.
Picture thrown on screen. Exceptionally clear
imaxe, made possible by latest DeForest crater
neon lamp and Jenkins lens seanning disc. 60-
cycle synchronous motor with continuous framing
feature. Picture ean be viewed comfortuably by a
dozen persons and from the sides without distor-
tion. Simple to operate. Quiet. Housed in an
attractive. compact cabinet to match the com-
panion Universal Receiver.

Are You Ready to Receive the 5:-Meter Television Signals?

strong’s “Super-regenerator.” This re-
ceiver made possible the construction of
an exceedingly simple receiver of a high
degree of sensitivity—simple, we say—
with a sardonic grin—for the simplicity
ended with the number of tubes required.
At broadcast frequencies the thing was
the very devil to control, and it never
progressed much beyond anyone’s labo-
ratory until a few German scientists
working on aircraft receivers discovered
that at the truly high frequencies the
“super-regenerator” became simpler in
operation than the straight regenerative
cireuit.

Operation of the Super-Regenerative
Receiver

Before we go further we might explain
the operation of the super-regenerative
receiver. As the regeneration control is
advanced in the usual regenerative set,
we know that the sensitivity increases
in an unprecedented manner—but we
also know that in this border-line condi-
tien it is practically impossible to pre-
vent the set’s “slopping over” into un-
controlled oscillation.

In the “super-regenerator” a separate
tube operating as an oscillator, and at
a frequency much lower than that of the
received signal, is used to modulate the
detector tube; in such a manner that,
during one-half cycle of the oscillator
output, .the regeneration is permitted to
assume its full value while, in the other
half-cycle, the detector oscillations are

By C. 1. W. NASON

(Continued from page 420)
entirely quenched out. In our receiver,
the modulation or “quenching” influence
will be fed into the plate circuit of the
detector tube in such a manner as to
completely modulate the detector oscilla-
tions through variation of the plate volt-
age.

To restate the operation in a con-
densed form—during the time that the
oscillator output is increasing the effec-

TRANSFORMER ‘17
(MAGNETIC SPEAKER TYPE)

/
FIG. 3

@f »._ 0-200
MICROAMPERES (WESTON)

Fig. 3—Schematic circuit for an output
meter to be used with Lecher wires in
calibrating the recetver.

tive plate voltage, the detector is in a
condition for wuncontrolled oscillation,
while during the period when the oscil-
lator output voltage swings in the nega-
tive sense, oscillation is completely
damped out. When operating in this
manner the detector is many theosuands
of times more sensitive to incoming sig-
nals than when operated as a simple
regenerative device,

The ditfieulty encountered in the orig-
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inal Armstrong arrangement had to do
with the fact that the quenching fre-
quency needs must always represent a
fair percentage of the carrier frequency
—this limited the sensitivity of the de-
vice and also rendered it uncontrollable.
At 1000 ke., the lowest possible quench-
ing frequency (without infringing upon
the audio-frequency range) was about
10,000 cycles or 1% of the carrier fre-
quency. In our receiver, where the
carrier frequency is of the order of
60,000 ke., we may employ a quenching
frequency of 175,000 cycles with a ratio
of only 0.3 per cent. The 175 ke. quench-
ing frequency was chosen because a
shielded intermediate-frequeney trans-
former, of the type employed in regular
broadcast superheterodynes, could be
used in constructing the receiver, and
also because the quenching frequency
was well outside the television signal
range.

In an oscillating detector we are lim-
ited to certain forms, which are so affect-
ed by the inter-electrode capacitance of
the detector tube as to permit of opera-
tion at these high frequencies, without
the need for *“de-basing” the tube or
other stunts calculated to reduce the cir-
cuit capacities. The eircuit shown in
Fig. 1, is specially designed for the min-
imum effect of the tube capacity as ap-
plied to the tuned circuits. No difficulty
in the construction of the circuit should
be experienced by those schooled in the
building of the mmore usual types of re-
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ceivers. Others had best “stay put” in
the low-frequency bands, until it is pos-
sible to furnish them with complete data
as to the panel layout, etc. This does
not mean that the receiver is in any way
tricky—but that so many variables are
present that it is really no job for the
novice. The tuning condenser is subject
to troublesome “hand-capacity” effects,
and should be insulated from the dial by
a length of bakelite rod. If this aid and
a metal panel are combined, there will
be no difficulty from that source. In ad-
dition to this it should be noted that
some form of vernier dial, having a slow-
niotion gear, should be used, unless we
are to slide over our desired station with-
out noting its presence.

Calibration of the Receiver

We must again turn to a problem
which makes operation at these frequen-
cies a game for the skilled operator,
rather than for the novice. That is the
calibration of our receiver, in order that
we may be certain of the band in which
we are working. This is done by means
of Lecher wires on which the oscillating
detector will produce standing waves.
Measurement by this means of the fre-
quency of short-wave transmitters is
nothing new—but the output of the de-
tector is so low, that there is no possi-
bility of effecting a direct reading of the
current nroduced in the Lecher-wire
system.

Credit for the method is due to C.
Whitehead, in “Experimental Wireless.”
The noise in the output of the super-
regenerative receiver due to the quench-
ing action—although quite low—is meas-

TELEVISION NEWS

ureable by the use of a sensitive tube
voltmeter. When a load is imposed upon
the input this noise will be substantially
reduced. When a bridging wire across
the Lecher system is slid along the
length of the system, a point will be
found where the noise as indicated in the
output meter has a maximum value. By
eontinuing to slide the bridging wire
along the measuring system, successive
maxima will be observed. The distance,
between the points at which maximum
noise is encountered, may be measured
with a regular meter stick; and the dis-
tance read will be half the wavelength
to which the detector is tuned. The en-
tire range of the receiver may be thus
calibrated in a short time, and adjust-
ments of L; and L: so that the tuned
circuit will cover the desired band may
be found necessary. The circuit arrange-
ment for the Lecher wire system is
shown in Fig. 2; while in Fig. 3, there
are shown the schematic circuit for a
suitable output meter.

Materials List for the Super-Regenera-
tive Receiver

The list givep herewith may be varied
somewhat to suit the needs of the individ-
}Ja]—where possible, however, the orig-
inal scheme should be adhered to.
14-T-Ci-Co—Comprised within a standard 175

ke, intermediate transformer,

Ls-L.—S8ix turns each No. 18 bare copper wire
on Y%-Inch form, and form removed. Turns
are spaced by the wire diameter. Adjust-
ment in these specifications may be neces-
sary upon calibration of the receiver,

CHi—R.F. Choke make from 35 turns No. 30

wire on f-inch wood dowel—turns spaced
twice width of wire.

Jan.-Feb., 1932

CH:—Hammarlund “RFC 250" mmf.

Ry—2,000-0hin, 1-watt, Internationmal. (Dur-
bam).

R+—050,000-0hm, 1-watt, International (Dur-
ham).

Ry—2-meg. grid leak. (International.)
R,—0.25-meg. leak, (International.)
Rg—2,000-0hm, 1-watt. (International.)
Re—0,000-0hm, 2-watt. (International.)
R7—25,000-0hm, 2-watt. (1nternational.)
?4—250,000-0bm, 1 watt, (International.)
Re—4-chms,
Cr—Iammarlund .0001-mf. midget.
Cs—1-mf., 300-v. (Pclymet.)
C.—0.1-mf,, 200-v, (I'olymet.)
Ce—0.1-mf., 1,000-v. (I’olymet.)
Co—1-mt., 200-x, (Polymet.)
Cy—1-mf., 300-v, (Polymect.)
Cs—0.1-mf., 1,000-v, (I*olymet.)
Co—1-mf., 3CN-v, (Polymet.)
Cio—Each .0002.mf Mica. (Polymet.)
Cy—Trimmer condenser,

The antenna may he the regular receiving

antenna, or copper mast five to eight feet
high.

WANTED

EXCLUSIVE AGENCY
FOR AUSTRALIA ON
TELEVISION
EQUIPMENT

Largest selling organization on Radio
and Television in that country.

Write full particvlars and enclose literature
for prompt results.

L. M., ¢/o TELEVISION NEWS,
98 Park Place New York

MR o o o

And

verters as well.

diagrams galore.

forward to for a long time.

on fine-class bound paper.

toward the end of this year.

Published by the publishers of
SHORT WAVE CRAFT magazine,
This alene will be your guarantee
that it is a really worthwhile pub-
lication.

We know that if you are at all
interested in short waves you will
not wish to do without this book.
It is 2 most important and timely
new radio publication.

vy VYV VvV VvV Vv vV VT VY VYTV YYTYTEYTYY

NOW!

THE greatest book of its kind ever published. HOW TO BUILD AND
OPERATE SHORT WAVE RECEIVERS is the largest and most up-lo-
date book on the subject ever put between two covers.
The book has been edited and prepared by the editors of SHORT
WAVE CRAFT, and contains a wealth of material on the building and
operation, net only of typical short wave receivers, but short wave con-

Dozens of short wave sets will be found in this book, which contains
hundreds of illustrations; actual photographs of sets built, hook-ups and

WE SAY—AND REPEAT IT—THAT NOTHING LIKE THIS HAS
EVER BEEN PUBLISHED BEFORE.

We could easily wax enthusiastic about this book, but we prefer to let
you be the judge, and we know in advance from the letters that we will
receive, that this is the ONE book short wave enthusiasts have been looking

The book comes with a heavy colored cover, and is printed throughout
No expense has been spared to make this the
outstanding velume of its kind. The book measures 74 x 10 inches.

This book is sold enly at such ridiculously low price because it is our
aim to put this valuable work into the hands of 50,000 short wave enthusiasts

A

SHORT WAVYE CRAFT
96-98 Park Place,

New York City.
Gentlemen :(—

I enclose herewith fifty (60c) cents for
which please send me upon publication. a
copy of your new book HOW TO BUILD
AND OPERATE SHORT WAVE RECEIV-
ERS. (8B8end money arder, check, cash, or
new U.S. Stamps, Register letter if it con-
tains currency or stamps.)

TN-6
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Rush Coupon Today.
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Lines

Location of and

California:
Bakersfield -_—

Gardena (near) o
Los Angeles -

Illinois: Chicago 48
44 [ 45

4 .

45-15
Downers Grove 24

Indiana:
West Lafayette —

lowa: Iowa City ~—

United States:

{Throughout) 60-20

Transmitter  F.P.8. Signal

Maryland:
Silver SBprings 60-20
Massachusetts:
Boston 60-20
New Jeraey:
Allwood 60-20
Camden Varies
Passaic 60
New York:
Beacon 48
Long Island City ~—
a1 a“ “ 60_20
New York 60-20
“ “ 60-20
“ e 60-20
New York 60-20
Schenectady Varies
Pennsylvania:
East Pittsburgh 60
“ . 60
Wisconsin:
Milwaukee —_
PORTABLE
Massachusetts: €0-20
Boston
New Jersey:
Passaic 60-20
Bound Brook Varies

New York State: Varies

Call Frequency in kilocycles

WEXAH 2,000 (150) to 2,100 (142.9)

WEXS  2.100 (142.9 to 2,200 (136.4)
WEXAO 42,000 (6.97) to 46,000 (6.52).
48,500 (6.18) to 50,300
(5.3:). 60,000 (5) to 80,000

(3.75)
WIXAA 2,750 (109.1) te 2,850 (105.2)

WIXAO 2,000 (150) to 2,100 (142.9)

WIXAP 2,100 (142.9) to 2,200 (136.4)
WIXR 2,850 (105.3) to 2,950 (101.7)

WXG 2,750 (109.1) to 2,850 (105.3)

WIXAZ 2,000 (150) to 2,100 (142.9).

W3IXK 2,000 (150) to 2,100 (142.9),
Voice on W3IXJ, 187 met-
ers. Time 5-6, 911 ES.T.

eve,

WIXAV 2,850 (105.3) to 2,950 (101.7).
Voice on WIXAU, 104
meters.

W2XCP 2,000 (150) to 2,100 (142.9),
2,850 (105.3) to 2,950 (101.7)

W3XAD 2,100 (142.9) to 2,200 (136.4),
43,000 (6.97) to 46,000(6.52),
48,500 (6.18) to 50.300(5.96),
60,000 (5) to 80,000 (3.75)

W2XCD 2,000 (150) to 2,100 (142.9)

W2XBU 2,000 (150) to 2,100 (142.9)
W2XBO 2,750 (109.1) to 2,850 (105.3)

2,100 (142.9) to 2,200 (136.4),
2,850 {105.3) to 2.950
(101.69), 43,000 (6.98) to
46,000 (6.52), 48,500 (6.13)
to 50.300 (5.36), 63,000 (5)
to 80,000 (3.75)

W2XAB 2,750 (109.1) to 2,850 (105.3).

Voice on W2XE, 49%.02

mete 3.

W2XBS 2,100 (142.9) to 2,200 (136.4)

wW2XR

W2XCR 2,000 (150) to 2,100 (142.9).
Voice on WGBS, 3844

meters
W2XDS 43,000 (6.98) to 46,000 (6.52),
. 48,500 (6.19) to 50,300
(5.96), 60,000 (5) to 80,000

(3.75)
W2XCW 2,100 (142.9) to 2,200 (136.4)

WSXAVY 2,100 (142.9) to 2,200 (136.4)

WSXT 660 (455)

WIXD 43,000 (6.97) to 46.000 (6.52),
48.500 (6.18) to 50,000
(5.96), 60,000 {(5) to 80,000
(3.75)

WIXG 43,000 (6.977) to 46,000

(6.522), 48.500 (6.186) to
50.300 (5.964), 60,000 (5),
80,000 (3.75)

W2XAP 2,000 (150) to 2,100 (142.9)
W3IXAK 2,100 (142.9) to 2,200 (136.4)

W2XBT 43.000 (6.977) to 46,000
(6.522), 48,500 (6.186) to
50.300 (5.964), 60.000 (5).
80,000 (3.75)

WI10XG 43.000 (6.377) to 46.000
(6.522), 48.500 (6.186) to
50,000 (5.964), 60,000 (5),
80.000 (3.75)

W2XCR—N. Y.

9 to 10 P.M. daily.

Power

TELEVISION TIME-TABLE

Furnished by U. 8, Dept. of Commerce, Radio Division, Wl_nhin:ton. D. C

(watts in

(meters in _p-renthelea)_-ntenn-)

1,000
500

1,000
500

2,500
5,000

1,500

500

5,000

1,000

2,000

500

5.000

100
500

5¢0

500

5.000

5,000

2,000

20,000

20,000
25,000

500

30

250
5.000
750

500

Licensee and Address

Pioneer Mercantile Co.,
1526 Twentieth St.

Don Lee {Inc.).
Don Lee, Inc.

Chicago Federation of
Labor.

Western Television
Corp., 6312 Bway,

Chicago Daily News

Great Lakes Broad-
casting Co., 72 W.
Adams St., Chicago.

Purdue University,
400 Northwestern
Ave,

State
Towa

University of

Jenkins Laboratories,
1519 Connecticut
Ave., Washington,
D. C

Shortwave and Tele-
vision Laboratory.

Freed-Eisemann Radio
Corp., Junius St. &

Liberty Ave., New
York, N, Y.

R.C. A. Victor Com-
pany (Inc.)

De Forest Radio Co.

Harold E. Smith.

United Research Corp.,
3% Van Pelt Ave.

Radio Pictures, Inc.,
3104 Northern Blvd,

Atlantic Broadcasting
Corp., 485 Madison
Ave.

National Broadcasting
Co. (Ine.). 711 Fifth
Ave,

Jenkins Television
Corp, €55 5th Ave.

Jenkins Teley. Corp.,
653 Fifth Ave.

General Electric Co.

Westinghouse Electrie
Mfg. Co.

Westinghouse Electric
Mig. Co.

The Journal Co. (Mil-
waukee Journal).

Shortwave & Tele-
vision Corp, 70
Brookline Ave.

Jenkins Television
Corp.

Nationa) Broadcasting

0., Ine.
Nationa! Broadcasting
Co., Ine.

De Forest Radio Co.,
Passaic, N, J

Time on the Air: The daily newspapers in the larger cities—Chicago, New York and Boston,
for example—carry television programs and time schedules.
City. 3 to 5 and 6 to 8 P.M. daily; 6 to 8 P.M. Sunday. Voice trans-

mitted over WGHS, on 384.4 meters or 780 k.c.
W3XK—Washington. D. C., 7 to 9 P.M. and 10:30 to 11:30 P.M. daily (E.S.T.).
W2XCD—Passaic {De Forest Radio Corp.).

Daily image Drograms are broadcast by the Boston station WI1XAV (2-4 P M. and 8-10 P.M.
daily. except Sunday) and also by the Chicago stations WIXAA, WIXAO and WIXAP.
on 447.5 meters ; see newspapers for daily programs.)

60 holes,

Sound on 1,604 k.c.

(VYoice
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TELEVISION
Wants Men!

Televizion is here! Sight programs are now being
broadcast from many stations. Jobs are opening
up fast for trained Station Operators, Service and
Repair Men, Salesmen, Laboratory Technicians,
Laboratory Assistants, Movietone Technicians and
Operators, Instructors, Television Advertising Ex-
perts, Technical Advisors and many others. Learn
Television NOW. Get first-hand knowledge in the
largest school laboratories in the country, where
you prepare yourself in a few interesting weeks
for a real job in the world's greatest future in-
dustry.

How Students Get
First-Hand Knowledge

of Television

A glimpse into the pro-
Jection room at First Na-
tional Telcvision School,
showing students operat.
ing the projector. Stu-
dents at  First National
reccive  detailed  instrue.
tion under personal super-
wvision of cxperts.

Inside of Television
.s‘tud.w showing o student
“doing his stuff’’ before
the bank of photo-clectric
cells.  Other students on
opposite side of labora.
tory are vicwing his im-
age in the recewving sets.

Rear view of Amplifier
Rack showing multiple
stage amplifiers. Students
are  getting rcal  exper-
sence in adfustments of
amplifiers, scanning disk
and ncon lamp. Here's
actual work on_ the recal
thing in  Television,
‘Come and get it" where
equipment is of the finest
and most complcte.

FREE &
Television.
Get a runnlng start In Television, Send name and

addres_s today for fascinatinkg new buck. "Practical Tele-
vislon™: profusely jllustrated; comtabs a vast fund of
interesting, important jnformation. 1f jou are over 18
Years of age, don’t miss ®etting this valuable new book.
You can't learn Television from hooks or by mail, but
this huok will help you jrepare yourself for a real place
in the next *billion duilar industry.”

It Pays to Invest in Yourself

Clip, Sign and Mail Today

"8id"* Noel, Pres., Firat National Television,
Inc., 2602 Fairfax Airport, Xan. City, Kan.

Yes! I am interested. Send me your free
book.
NAME ... ... . i, AGE.
ADDRESS ......cviiivinniiinnannnn,
TOWN ... ... .. ... .....v. STATE. .

www americanradiohistorv com
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F__CLAROS[ AT ==

TELEVISION
and SHORT WAVE

CONTROLS

SPEED CONTROL
CLAROSTAT

for
SCANNING
DISC
CONTROL

and Heavy Duty
laboratory use.

STANDARD
CLAROSTAT

for
KINO LAMP
CONTROL
REGENERATION
CONTROL
PLATE VOLTAGE
CONTROL
WRITE FOR LITERATURE
MENTION TELEVISION NEWS

Clarostat Mfg. Co., Inc.

285 N. 6th St. Brooklyn, N. Y.

ATTENTION

Dealers and Servicemen

Write now for our new 1932 Radio catalogue.  Every-
thing Illsted at lowest possible wholesale prices.

JOHNSON RADIO MFG. CO.

Tarrytown Rd. Pleasantville, N. Y.

FREED-EISEMANN
TELEVISION KITS

The Recognized
Quality Product

MIDGET SETS AND CHASSIS

Write for Full Particulars.
Catalog T-N

FREED TELEVISION & RADIO CORP,
22-19 Wilbur Avenue
Long Island City New York

TELEVISION
EXPERIMENTERS

Write at once for i

Frece Literature
of the
NEW
SCANNER
UNITS
AND SUPPLIES

S

HARTMAN LABORATORIES
Subsidiary of
DIENELT & EISENHARDT, INC.

1304 N. Howard Street
Philadelhia, Pa.

TELEVISION NEWS

Jan.-Feb., 1932

Prize-Winning Television Receiver in N. Y. *“Sun” Contest

(Continued from page 415)

Audio Channel

The audio-frequency amplifier is by
far the most important unit in the re-
cciver; as it has been explained already
that television requires an amplifier with
extreme flexibility in its choice of fre-
quencies. In a graph the frequency
could be represented by a relatively flat
curve between 15 and 40,000 cycles. The
only known amplifier that will insure
this characteristic is the resistance-
coupled device. Three stages of this
form of amplification are employed. us-
ing two ’24 type tubes feeding a single
power ’45 tube. This resistance coupled
amplifier is fed from a power detector
stage which employs a ’27 type of tube.

The audio circuit diagram is practically
self-explanatory. The first and impor-
tant thing to do is to keep the amplifier
resistor units away from any shielding.
Radio-frequency chokes should be used
freely in series with plate leads. Another
important factor is the use of short leads
wherever possible, and finally the use of
a good make of blocking and bypass con-
densers.

For biasing the screen-grid tubes in
this unit a flashlight battery cell serves
the purpose of supplying the necessary
one and one-half volts. The reason for
using this cell for biasing instead éf the
usual method is to make operation smooth
and at the same time eliminate any stray
A.C. hum that might oviginate through
the use of a biasing resistor in the power
network. Biasing for the last audio tube
is obtained by a 2,000-ohm resistor tapped
from a 50-ohm center tap connected in
the filament circuit of the 45 power tube,
as shown in the circuit. The resistor is
byvpassed by an 0.5-mf. condenser.

Near the front, and to the right of the
chassis, is an output transformer used
only in conjunction with a loud speaker;
the necessary changes being carried out
by a double-pole double-throw switch in
the rear of the chassis. When the switch
is in the “up” position, the transformer

| is connected into the circuit; when in the

“down’” position, the transformer is out
of the ecrrcuit, eausing the output to be
tapped directly from the plate and power
system.

Power for the entire receiver is sup-
plied from a transformer delivering 375
volts on each side of the center tap at
85 mils. (This is more than is needed
for this receiver for ideal reception.) It
also has a h-volt filament winding for the
rectifier tube, and two 2.5-volt windings
for supplying the rest of the tubes with
proper filament needs. Usually these
windings come with different amperape
ratings, a 5-ampere rating and a 10- or
12.ampere rating. The lower-rated
winding should be used for the filament
of the ’45 and the higher-rated winding
for the remaining heater-type tubes.

The positive side of the rectified supply
is led through the usual method of double
chokes, these beinp approximately 30
henries at 85 mils and each having a re-
sistance of 500 ohms. Knowledge of *his
is important if the builder wishes to de-
sign his own voltage divider. The reason
for this is that there is a considerable
voltage drop after the chokes. (The drop
can be easily computed by Ohm’s law.)
The condenser used for filtering is of the
dry electrolytic type, which can be
mounted in any position. The voltage

www americanradiohistorv com

divider is given in the list of parts and
should be of a fairly high wattage rating.

Construction of the Chassis

The base or chassis is made from a
sheet of one-sixteenth inch aluminum
plating. Its dimensions are 21 by 15
inches, from which three-inch squares on
the sides are cut out. The edges formed
are then bent down, thus forming a box-
like affair that has new dimensions of 18
by 12 by 3 inches. The squares cut out
can be cut in half, bent at right angles
and used as neat angle plates. The holes
for the sockets were drilled by an ex-
pansive wood bit, since the metal is soft.
In performing this operation a board
must be firmly screwed to the bottom side
of the metal. Before the actual drilling
is performed it is always best to punch
holes first so that the larger drill will
have a guiding point.

The front panel is cut with the dimen-
sions of 834 by 10 inches. The holes ave
smaller in this panel, but drilled in the
same manner. The sockets used are the
ordinary wafer type. The whole chassis
is tightly screwed to a wooden frame
made from two layvers of one-quarter-
inch plywood glued together.

List of Parts
C1, C2—.00025.mf. (varinhle).
C3, C4 and Ci—Neutralizing condensers.
CT—.00004-mf. (lixed)
CO—.0015-mf. (fixed).
Cl1. C12 and C15—.00015-mf. (fixed).
C18—.00025-mf. (fixed).
C29 and C30-—.01-mf. (fixel}
Ca. C10, C13, C14 and C17—0.1-mf. (fixed).
C20. €21 and €C22—0.1-mf. (blocking)
C16—.01-mf. (fixed).

C19 nand Q23——2.mf, (Alier),
C24—5-mf. (fixed).
.5 and C28 - 2-mf. (filter).

C23%—8-mf, (filter).
C27—4-mf. (fiiter).
R2—1 megohnt.
113-—25.000 ohms.
R4-—100.000 ohms (potentiometer).
RA—1.300 ohms.
6. RO—2.500 ohms.
RT—25.000° ohims {volume control).
RI—20.000 ohma (regenerative control).
R10—250,000 ohms.
111—500,000 ohms.
RET—100.000 ohms.
R12. R15—25.000 ohms.
1R14—50.000 ohms.
R16—80,000 ohims.
R17—1 megohm.
R18—50-ohm center tap.
T19—2.000 ohms.
R20—3.000 ohms (20 watts).
R21—2.000 ohms (23 watts),
R22—48,500 ohms (25 watts).
R23—2,500 ohms (25 watts).
SW 1, 2 and 3—Switehes.
T4—Output transformer.
TH—i*ower trausformier,
D1—Dial light.
D2—Small neon lamp.

—Courtesy N. Y. Sun Radio Magazine

In Next Issue

Second Article
on the

CATHODE RAY
SCANNER

—Practical Operating Hints—

By M. RAPPAPORT, E.E.

1
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TELEVISION NEWS

The Magnalite Tube
By HENRI F. DALPAYRAT
(Continued from page 427)

the resistance of the gap and this
lapse of time, although quite short,
is objectionable in television.

To deflect an arc behind an aperture
produces a double modulation effect,
resulting in distortion or unnatural
reproduction; because the amount of
light passed through the aperture is
not always in proportior. to the deflec-
tions of the are.

It has also been found that the
greater the heat of an arc and its
electrodes, the greater is the difficulty
in modulating it—(an exception is
allowed for the neon-crater arc tube,
but requires a large power tube to
operate it,

Best Modulation Obtained to Date

The best source of modulated
light, designed up to the present time,
is probably the neon “crater’” tube or
its improved modification the “crater-
arc” tube. These tubes furnish quite
an intense, concentrated light which
is easily modulated so long as the elec-
trodes are kept cool; but, when they
become overheated, the operation is
sluggish and unreliable. Considering
all these facts, it is easy to realize
that there is much room left for im-
provements in the fields of illumina-
tion and modulation.

Another imperfect and little sus-
pected link in the chain of television
reproduction is the last amplifier tube,
or power tube, in the television signal
receiver. Most power tubes are
specially designed for loud-speaker
operation: that is, the impedance of
the tube and its coupling circuits are
carefully matched to insure a large
and uniform output of undistorted
current. Power tubes are essentially
current amplifiers and do not work as
well when used as voltage amplifiers
or on different frequencies from those
for which they were designed for (ex-
cept in oscillator circuits). The con-
trol-grid, in a power tube, does not
control or repel all the electrons
emitted by the filament. High-veloc-
ity electrons shoots through the grid,
regardless of its voltage, and a small
current (which is not always modu-
lated), constantly flows through the
tube and its output circuit. This
means that, if a source of light is
connected directly in the circuit, and
its operation is entirely dependent
upon the current modulation, its light
is never totally extinguished. A light-
source can also be so adjusted as to
work between two limiting voltages
(called the ignition and the extinction
voltages), but in that case the voltage
variations below and above those
values are not changed into light flue-
tuations.

A steady unmodulated light affects
the quality of the picture reproduced,
by preventing a sharp definition of

the details. In a power tube, the grid

becomes heated and emits electrons in |
The |

small but noticeable quantity.
plate also gives off electrons, liberated
by the heat; and certain electrons
bounce back from the plate (this phe-
nomenon is known as “secondary emis-
sion”). The secondary-emission elec-
trons travel in a direction opposed to
the useful electronic stream and offer
a certain amount of resistance to its
passage, in addition to impinging on
the grid and altering its voltage. The
filament is also continually surrounded
by a negatively-charged cloud of elec-
trons, called the “space charge”,
which is not affected by the signal.

All those unused or unusable elec-
trons introduce much friction or re-
gistance within the tube. They are
responsible for its sluggish response
on higher frequencies; for much dis-
tortion, uneven amplification, and a
higher percentage of unmodulated
current.

The “Magnalite” Tube—A New
Invention

In the “magnalite” tube, a device
designed by the writer, none of those
objections are present. Fig. 1 shows
an evacuated glass bulb (1) consisting
of two separate chambers; a tubular
section A and a spherical section B.
The cathode (2) is heated to incan-
descence by a source of A.C. current.
The electrons emitted by the cathode
are concentrated into a narrow beam
by a static deflector (3) which carries
a high negative charge. A perforated
anode (4) is positively charged; which
attracts the electrons and permits a
very thin pencil of electrons to shoot
out through the central perforation.
This beam of electrons then goes
through a ring (5) further to concen-
trate the electrons into a fine stream.

When the control plate (6) is posi-
tive, it attracts all the electrons
emitted. When this voltage is re-
duced under the action of the signal,
fewer electrons are attracted and
more are allowed to reach the collector
plate (8) after having been acceler-
ated by the screen grid (7). The elec-
trons then close the circuit between
the screen-grid (7) and the plate (8).

The spherical section B is filled with
mercury vapors and argon gas. The
mercury vapors are obtained by heat-
ing a drop of mercury (14) by a fila-
ment (13). A spherically-concave
electrode (9) has within it a metallic
ring (10), as shown in the diagram.
The space between the ring (10) and
the reflector (9) is made conductive
by the mercury vapors. The plate (8)
obtains its potential charge from the
ring (10) through the vapors. A flow
of electrons provides a conductive path
between the screen-grid and the plate.
A current then flows from a source of
high D.C. potential, to the ring,

www americanradiohistorv com
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" WHAT FUTURE
" HAS TELEVISION?

«..and will you be
prepared for it?

O man can predict definitely what isahead

for television. But those who have the

proper training will be ready to become a part

of it—whatever happens. You can get this

basic training...this groundwork, aot only for

television but also every other braach of
practical radio ... at RCA Institutes.

Today it is America’s oldest radio school—
offering the most modern courses. None sur-
pass it in equipment, instructors and variety
of courses. RCA Institutes is associated with
the largest research laboratory in the radiu
industey. Resident schools, in Boston, New York,
Philadelphia and Chicago, with free.university
scholarships for exceptional students. Extension
courses for study at home. Special hame labora-
tory equipment. Free resident school scholar-
ship for outstanding extension graduates. Tui-
tion low. Mail coupon today
for frec general catalog and RS;EI

details of course you check. |

“Practical Instructionin “se_g"
Radio and the Associated ]H“ “ 4
-\.:lf_;"

Electronic Arts.”
A Radio Corporation of America Subsidiary

RCA Institutes, Inc., D NE-1, . -
l New York, N. Y.~ " 75 Varick St |

l Gentlemen: Please send me your General Catalog. l
| 1am checking below the phase of sadio in which I
am particularly interested. ]

O Aircraft Radio O Talking Pictures

| - gfu".?f"f” SRSl SHIEON o Servicing Home Enter- l
0O Disc and Film rainment Equipment

I Recording O Television |
Name __ |
! Address |
l Occupation = Age !
______________ -

Universal Microphones

Proved Value—Superior Performance
Tnparalleled values at rock-bottom Drices.
Entliuslastically emdorsed foF every sound
use.  Exclusive deslgn features.

- careful wigkmanship, Tested
5 BABY M
Combleto line of '.l'||11|‘- List Price $7.50

® :
prices.
ally guaranteed. Con.
aider carefully the /A
UNIVERRKAL line be-
£ fore you buy. For
' sale by clealers every-

where.
2-Button Handi-
Wike, List Price.$15 s
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Actording 10 & Yecent uriicle by the
President of the world’s largest motor
Jesearch corporation, there 18 enough
¢oergy in a gallon of gasoline if con-
verted 100% !n mechanical energy to
run a four cylinder car 430 miles.

NEW GAS SAVING
INVENTION ASTONISHES
CAR OWNERS

A marvelons dovice, aiready installed
on thoussnds of cars, has accomplish-
¢d wonders in utilizing a Ppertion of
this waste energy and is produciog
mileage ta5ts that Foem unbelievable.
Not only doss it save gasoline,
aml reduce carbon formatlon, but 1t
&ls0 creates more power, quicker starting., snappy pick up,
and & smoother running motor.

Make Up To $100 a Week and More

Ta obtsin natlonal distrihution quickly. men are being
aphointed everywhere to help supply the tremendous de-
mand. Free samples furnished to workers. \Write today
for this free sample and big money making offer.

WHIRLWIND MFG. CO.
Dept. 763-A, Station C Milwaukee, Wis.

TELEVISION TUBES

CRATER NEON TUBES
A bigh intensity point-source of light for
projecting Televislon Images, emch......... $3.
NEON PLATE LAMP
For Televislon recention. Plates 1 square.
CLEN 0000806 2600006600006060 0000660000080 $2.25
BLUE PLATE LAMP
Plates 1 square. Designed with special

blue gas for Images apProaching black aml
white rebroduction, each......vovvrenvnn. $3.25

CANATSEY NEON TUBE COMPANY
514 Wyandotte St Kansas Clty, Mo.

DATAPRINTS!!

ARRIVED AT LAST!

Blueprint Construction Data for Build-
ing Apparatus that many amateurs
have longed to own, but lacked the
Construction Data.

How to bufld 1/16 H.P. 110 volt A.C, 80 eycle
motor (Sultable for Television) $L.o0

llow to bulld 60 cycle Phonic Wheel. ...

llall for a 1.200 cycle l'hunlc Wheel .

hnll fur "150 volt. D.C. magnet to 1ift 25 pounds. .50
Data for 110 volt, D.U. Bolenvld to Iift 2
pounds turough 1 ineh
Data for 110 volt, 1D.C. Solenoid to lift 6
pounds through 1 Incbh..................... J5
Data for 12 volt, D.C. Bolenoid to lift 2

pounds through § Ineb...... ... ..........,. 50
Tesla or Oudin cofl «data for 30-36# spark..... .73
Tesla or Oudin coll sdata for 6 to 8% spark.... .75

Transformer data: 100 to 5.000 wstts {1 primary
and 1 secondary) (specify size and voltage

ORI aeooo00aan0nnnoo00cenoo000000a00000 1.00
Howe Refrigerating Machine.................. 1.00
Telegraphons (records rol(‘e on ‘steel wirch.... .73
10 Short wave operating kinks...... ......... .
10 Televislon operating kinks................. 1.00

{Including lens diec and crater tubes.}
Flectrie chime ringer for ordinary clocks...... 73
Flectric 1ce Skates—how to make.. vees 75
1Inw to Thaw Pipes Eleclrlrnlly .. 1.00
20 Motor Clreults. . ......... . .....ooiiiinas 1.00
20 Telephohe Hook-ups...........o.ovueeianan 1.00
20 Tests for Motor Troubles...........cioeuu 100

Send Check or Meney Order (cash at ewn tisk) no
stamps. Prices Quoted are postpald.

The DATAPRINT Company

RAMSEY, N. J1.
Lock Box 322

TELEVISION NEWS

through the vapors; producing be-
tween the ring (10) and the reflector
(9) an arc {(or glow according to the
gas pressure, the distance between
elements, and the voltage applied).

| The electrons then flow from plate to

screen-grid, thus forming a complete
circuit.

This device is to be operated on
rather high voltages—about 2,000—
and to draw very little current.

The resistance of the beam of elec-
trons and the glow discharge being
high, the current will be small, and
very little heat will be formed. The
inside surface of the reflector may be
nickel-plated or brightly polished to
concentrate as much of the light as
possible through the clear glass win-
dow (11). This light is then trans-
ferred through a solid quartz-glass
rod (12) which has its longitudinal
surface mirror-plated. The outside
surface of the reflector (9) is coated
with a non-conductive substance, to
prevent the glow from spreading out-
side its concave side.

The spherical glass tube (1B) is
entirely opaque, except for a small,
clear glass window at 11,

In the tubular section A, the elec-
trodes 3-4-5 may be omitted and re-
placed by a powerful magnet coil
placed over this part of the tube, as
shown in Fig. 2. This magnetic field
repels the electrons at right angles, to
the direction of their flow; thus con-
centrating them into a very thin line.
The system of deflection control
(plate 6) is much superior to the ordi-
nary grid in a radio tube; because
in a radio tube, the grid is bombarded
by secondary-emission electrons which
prevent its voltage variations from
taking place freely.
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The control plate (6) in the “mag-
nalite” tube, being in the same plane
and very near to the stream of the
electrons, is not affected by the sec-
ondary emissions, which is collected
by the screen-grid 7, Plate 6, being
at all times positively charged (more
or less according to the signal varia-
tions), attracts all the electrons in-
cluding the space charge, when the
gignal is zero or at a very low mini-
mum, Therefore the mercury glow is
at maximum brightness for a maxi-
mum signal voltage, and totally ex-
tinguished when there is no signal; a
feat which cannot be accomplished
with ordinary radio tubes.

Summing up all these details, it is
easy to recognize the following ad-
vantages:

(1) A complete unit containing
both electronic relay and a source of
modulated light;

(2) A high-voltage, low-current de-
vice, creating little heat;

(3) No water cooling is necessary:

(4) All the light is utilized, as pro-
jected from element 9.

Due to the sensitive control of the
elements in section A, and the con-
centrated light in section B, together
with the reduction of the heat to a
minimum, it is believed that this de-
vice has enough important advantages
to make it superior to similar devices
and to predict a bright future for this

-invention.

Although it is necessary to employ
a mechanical scanning device with
this new light-source, the writer
firmly believes in electrical seanning,
and will give a full deseription of an
entirely new tube, with which the
scanning is done electrically, at an
early date.

A Study of the Drum Type Scanner

By C. H. ROTH
{Continued from page 429)

above the plane of the upper edge of the
next lower adjacent hole. Light, of
course, will not pass through the ma-
terial of which the drum is made.

Effect of Dust In Holes

At the lower left corner of hole No. 8
is represented a particle of dust or lint.
A faint black line is evidence of a condi-
tion such as this and will be found be-
tween lines No. 8 and No. 9.

Hole No. 10 has the appearance of al-
lowing only one-third exposure. Under
these circumstances, line No. 10 will be
the result. This condition exists when
lacquer, dust, lint or other foreign sub-
stances have been rubbed into the hole
and collected on the side edge, This may
be done when one tries to stop the drum
rotating by holding the hand over the
surface surrounding the light apertures,
applying friction in his efforts.

All the defects on the portion of the
light-field between lines No. 1 and No. 10
inclusive can be corrected on the drum
by mechanical means. For example, the
excessive overlap can be removed by re-
ducing the size of the holes by using a
“staking” tool and hammer as shown in
Fig. 5. In the case of holes No. 1 and
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No. 2, the lower edge of hole No. 1 must
be staked, so that the metal will be dis-
placed to a higher point; while on the
upper edge of the second hole the metal
must be formed downward.

If the metal has been formed or staked
more than necessary, filing must be re-
sorted to. A small needle file can be used
advantageously when it is necessary to
remove metal from the top or bottom of
the holes to make them the proper size,
so that the minimum amount of overlap
will eventually be obtained. This, of
course, iz a tedious operation and can
only be done by the “cut and try”
method. The necessity for repair work
of this nature exists only when holes
have been pierced inaccurately, or when
the drum has been distorted in handling.

Dust, lint, lacquer or other foreign
substances can be removed from the light
apertures by means of the same needle
file mentioned above. Sometimes a hard-
wood stick of about .010” square cross-
section will be found useful (when dust
or lint does not cling to the drum) by
merely pushing the stick through the
holes that appear to cause heavy black
lines on the field.

Space in most present day city homes
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is at a premium., With this considera-
tion in mind the drum type radiovisor
has the advantage over the scanner em-
ploying the Nipkow disc. The same size
light field or picture can be obtained with
a drum type radiovisor using 7%" dia.
drum operating in conjunction with a
slotted shutter as can be obtained with a
Nipkow disc scanner employing a disc
approx. 23" in diameter.

A Cathode Ray Scanner Anyone Can Build

By M. RAPPAPORT, E.E.
{Continued from page 413)
wave oscillators to the cathode-ray tube

strument, would naturally desire to use
it for other purposes than television, but
would be at a decided disadvantage when
a much lower impedance load is used. I

—
FLUORESCENT FUWORESCENT
SCREEN SCREEN -
FIG9 F1G.10
DISPLACEMENT OF TRACE
OUE TO PULSATING DIRECT
PATTERN OF VOLTAGE CHARACTERISTIC
CATHODE OF SAW-TOOTH WAVE ON
RAY HORITONTAL OEFLE CTING
SCANNING PLATES

These diagrams show pattern followed by
cathode ray in scanning.

have overcome this handicap by using
one stage of direct-current amplification.
The direct-current amplification was

VERTICAL VERTICAL DEFLECTING
ADJUSTING P2 PLATES
coiL
( HORIZONTAL
.~ DEFLECTING
fﬁw PLATES
A
8
| ~
S HORIZONTAL
ADTUSTING
o
Ill FiG.13

Here we see how the two magnetic adjust-
ing coils are placed with respect to the de-
flecting plates within the cathode ray tube.

found to be most satisfactory, because it
amplifies the extremely low, as well as
the high frequencies, without distortion.
Fig. 7 shows the combination oscillator
and amplifier. If we now place a low-
impedance load across the output of the
amplifier, the frequency of oscillation
will not be affected.

When constructing the oscillator-
amplifier combination, a one-megochm po-
tentiometer is substituted for the two-
megohm component and a one-megohm
resistance is placed in series with it as
shown.

Connecting Saw-Tooth Oscillator to
Cathode Tube
In Fig. 8 may be seen the method em-
ployed in connecting the “saw-tooth”-

quency of 20 cycles per second, does the
vertical scanning. The resultmg pattern
shown on the fluorescent screen is that
of Fig. 9 (greatly exaggerated for the

TELEVISION NEWS

For every 12 revolutions of the drum,
the shutter makes one revolution. This
is a ratio of 12 to 1 or a resultant speed
of 300 R.P.M. of the shutter when the
drum rotates at 3,600 R.P.M.

Each slot in the shutter functions to
expose light to the observer through 60
apertures, as they appear in their con-
gecutive order; completing one frame of
60 lines.

for scanning the image. The oscillator
which performs the horizontal scanning
is adjusted to a frequency of 1200 cycles
per second. Another, operating at a fre-

FLWORESCENT FLUORESCENT
SCREEN ) SCREEN )
FIG. 11 F16.12
DISPLACEMENT OF TRACE | OISPLACEMENTOF ENTIRE
DUE TO PULSATING DIRECT | PATTERN ODUE TOPULSATING
VOLTAGE CHARACTERISTIC DIRECT VOLTAGE CHARAL
Of 'SAW-TOOTH™ WAVE ON ISTICS OF VERTICAL AND _ |{
VERTICAL DEFLECTING HORIZONTAL® SAW-TOOTH *
PLATES. WAVES.
™

This diagram shows how scanning would
be restricted to one-quarter of the fluores-
cent screen, if localizing coils were not used.

sake of clarity). By adjusting the out-
put voltages of the “saw-tooth” oscilla-
tors, a rectangular pattern of any di-
mensions may be obtained which, of
course, is limited by the diameter of the
fluorescent screen.

The “right-triangular” wave is a pul-
sating_direct voltage, as may be noted
from its theoretical explanation. When
it is applied across the horizontal deflect-
ing plates of the cathode-ray tube, the
spot of fluorescent light will start travel-
ing from the center of the screen and
move towards the outer boundary as
shown in Fig. 10. In a similar manner,
the trace of the vertical scannmg oscil- |
lator will appear as shown in Fig. 11. l
The resultant pattern is naturally shifted
from the center of the screen te a corner
as shown in Fig. 12

In order to bring the pattern to the
center of the screen and, as a result,
utilize the entire screen, magnetic de-
ﬂectmg coils must be employed as shown
in Fig. 13. By allowing the necessary
amount of current to flow through the
coils A and B, the resulting magnetic
field will shift the pattern to the center
fluorescent screen.

The incoming signal is sent through a
multi- stage amplifier, the output of
which is used as the anode potential on
the cathode-ray tube. The brightness of
the rapidly movmg spot on the fluores-
cent screen varies directly as the im-
pressed anode potential. As a result, we
obtain the desnred modulation to give us
the televised image.

www americanradiohistorv com

Now Ready

%ng'ﬂ(bfab
(. Producfs

RADIO-

TELEVISION
SHORT WAVE

Receivers - Parts
and Accessories
FREE Write for vour copy

now. Quantitylimited
insyline Corp. of America
25 Park Place New York
Subsidiary of
Standard Television & Electric Corp.

Television Lenses !

l Single Convex 13§ Inches Thick
No. 1, Round $1_00 No. 2, Oblon'$ .75
|

Diameter 6 Size 6x2%"
Write for Special Quantity Prices
A special imported triple powered
lens of exceptional quality made to

sell for as high as $7.00. Suitable
for other magnifying requirements.

Northeastern Sales Corp.

5 Union Square New York

‘TELEVISION |

now under way. giving complete in-
stmc(ion In (l\e theoretical principles of broadeast
and recelving Television. Actuai demonstrations will
be given on transmitting and receiving sets.
Thorough, practical courses are aiso offered in

RADIO MECHANICS
RADIO OPERATING

DAY AND EVENING—MODERATE FEES.

Send today for descriptive felder and
visitor's pass.

EDUCATIONAL DEPARTMENT

wrssr YMCA 18 W, 63d St.

SIDE New York

SMALL LENSES FOR DISCS 12¢

13/16” Diameter,
Crater Neon Lamp.......... $5.95

1” Neon Lamp...... eseses 2.00
415" MlgnifyinF Lens....... 1.25
Mounted In Aluminum Holder. $2.35

Put No. 217 Pawer Pentode In the IRM :Hl"e of
your powet amplifie—adapter No. 47,

tubadapter to put two
1.50: Neon l.amps, 65¢
1.50 up: Photo-electric cells. 5495. 157 televisiun
neon lamps, $3.05. Lenses up to 8" diameter.

Short wave colls, $1.78,

BLAN,
THE RADIO MAN, [NC
Dept. TN-6
89 Corﬂlndt 8t.
New York. N. Y



www.americanradiohistory.com

Whatever

~ HOBBY!

you'll find it in

CAENEE and
Mechanics =

G oL
génor

The
Cycle .Glider

$oa Prpe 1R

= A —_— ErsemmInTS
— 2Py TrLrwOR, s

O N-or:‘ o o Mt Coasts, o0

A,

LATEST AN
FORMN.

4.Color Cover
Over 100 llluatrations
96 Pages—9x12 inches

R. HUGO GERNSBACK's l.test magazine
1 contains the most important and recent

developments in Science, Mechanies, Radio.
Television, Aviation and Chemistry. For everyane,
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Short Wave Television at Doberitz
By HERBERT ROSEN
(Continued from page 411}

up, and the television transmission, or
from our present standpoint, the *“recep-
tion,” begins.

First there are the two girls’ heads,
which we have been able to see since the
beginning of the television experiments
(in Germany). But this time there are
really new pictures; for improvements
in transmitting technique are making
greater and greater progress. Here one
is especially surprised at the quality and
perfection of the pictures, since such a
quality has probably never been attained
before. Everything is sharply and clear-
ly perceptible, and even the delicate
traceries of the eyelashes are sharply
distinguishable; every quiver of the
mouth can be plainly followed. There
is present a sharpness and richness of
detail, such as even the film projections
in the motion-picture theatres cannot
surpass. And, above all, there is an ab-
sence of the fearful flickering; one ecan
even go very close to the receiver, with-
out having the eyes hurt and burn. In
short—one almost believes that one is
viewing an ordinary film presentation,
so excellent has the television image be-
come.

First of all, this is due to the fact that
here transmitting is done with an in-
creased number of pictorial elements;
since for broadcasting there is used the
142.9-meter wavelength, in the short-
waveband. The format or image shape
has a ratio of 3 to 4, and the number of
revolutions is 25 per second, with 48
lines; so that we have 3000 elements,
which is twice that of the Witzleben
(another German) transmitter.

Dual Reception

The receiver is so equipped that by
simple switching the image can be trans-
mitted directly from the film apparatus
by wire. or received by radio through an
antenna. The difference hetween these
two reception possibilities is, however, so

trifling that at the Déberitz station it
could not be perceived at all. Now it is
only a question whether reception in the
City of Berlin will be just as good and
perfect. Up to now the reception obser-
vations, both in the Reichspost Central
Office and in the Heinrich Hertz Insti-
tute, have attained only favorable re-
sults; very shortly reception experiments
will also be instituted in other quarters
of the metropolis. As yet there are no
fixed times for transmitting by this sta-
tion; but as a rule it begins at about 5
%) ISI P. M. and stops between 8 and 9

Large Scenes Are Well Reproduced

While we learn all this, the endless
film is replaced by a “photo-play” film,
which shows not only heads (i e., close-
ups) but also street scenes, actions of
great extent, etc. Here, too, one can de-
termine a very considerable advance over
former broadcasts; even if the great
mass scenes or extensively detailed pic-
tures are still very hard to recognize. At
present it is just for the perfection of
these last that work is being done under
high pressure:—‘‘unti] we can give any
film at all throughout, clearly and plain-
ly,” as the director of the television re-
search assures us. However, good re-
sults have already been attained here,
but they are not sufficient for the intro-
duction of television just now. The
Reichspost is striving to eliminate even
the last flaws.

In conclusion we also inspected the
actual transmitter in the adjoining
room, as well as the source of current,
concerning which there is nothing of im-
portance to be said; since this is a reg-
ular short-wave transmitter, such as has
been familiar for years. It is, however,.
interesting that here in Doberitz there
are two transmitters, so that in the
future “sound” films can also be trans-
mitted; i.e., with the sound on another
wavelength.

A New System of Color Television
By HENRI F. DALPAYRAT
(Continued from page 433)

doing closes the circuit first between one
plate and the screen, and then the
others; and so on. A similar electronic
commutator is also used at the receiving
end; each of its plates (8) is connected
to a source of modulated light, so that
only one source of light is turned on at
a time. Each light source has its own
color filter (11) so that only its particu-
lar color will be projected. The elec-
tronic commutator at the receiver, works
in synchronism with the transmitter;
when a certain shade of red for ex-
ample is sent, the light source with a red
filter is connected at this time and will
reproduce that shade according to the
intensity of the signal then received. All
the light from those three light sources
is focused upon a lens-disc scanner.

The frequency of deflection in the
comnmutator tube is such that one light-
source will be connected during the time
that it takes to scan one picture. In the
case of the popular systems now em-
ployed, if a picture frequency of 21
frames per second is used, the frequency
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of deflection of the commutator ought
to be seven times per second. Each
frame will be painted one color or shades
of that color, and the suverimposition of
those three colors with its variations will
reproduce all the natural colors of the
person, object or scenery being televised.
The frequency of commutation could be
greatly increased to reproduce more
faithfully all the colors and shades of
the subject and reduce the “jumpy’ ef-
feet usually observed. Unfortunately,
this would require a wider channel of
transmission, which would interfere with
other stations.

However, these difficulties can easily
be solved by the use of the electronic
commutator; for example, the frequency
of deflection could be raised to equal the
picture frequency, and 21 small commu-
tator plates could be used, forming 3
groups of 7 plates each. All the first
plates (red) would be connected to-
gether; all the second plates (blue) to-
gether; and all the third plates (green)
together.
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Make Your Own Lens Discs
By WOLF S. PAJES
(Continued from page 417)

PEENING X
ToOL i SPRING WIRE
i . RING

SPINNING TOOL
[ APPLIED WERE

SEC1‘|ON
SATA

Fig. 8—Several schemes for securing lens
in disc, suggested by H. W. Secor.

until the motor runs up to speed the
process of “framing” will be very tire-
some; and therefore a greater power is
recommended than that theoretically
necessary to overcome air resistance and
friction alone. In our case, a motor of
% H.P. will be sufficient to fulfill our
conditions. Ordinarily a synchronous
110-volt 60-cycle A.C. motor will be satis-
factory. In case the machine is used at
a remote point, where the A.C. supply
is not permanently in phase with that
supplying the television broadcast sta-
tion, the synchronous motor is useless.
Here we use an induction motor or a
series motor, to the shaft of which we
add a phonic wheel, as explained in pre-
vious issues of TELEVISION NEwS.
Another important feature (supplied
with the Baldor motor) is a spring-

17. = /20 INCH =,080"
1/27. = 1/40 INCH+.025"
24/GaT s 1/64 INCH=D15°
YaT = /30 INCH-0125" Oty

+ OF DI

Fig. 9—Simple hole layout jig; by turning

the 20 pitch screw the required fractional

part of a turn, and moving the jig arm 6

degrees each time. any hole layout can be

made. Drill disc on vertical milling ma-

chine for high accuracy. with disc solidly
backed.

coupling between the disc and the motor
shaft; one can easily make this spring-
coupling as shown by one of the accom-
panying drawings.

This spring-coupling allows the motor
to start up more easily, and has a num-
ber of other good features. In making
your own spring-coupling for use be-
tween disc and shaft (the disc rotating
freely arcund the shaft) be careful to
choose or make a spring which is wound
in the right direction; that is, when the
motor rotates, the spring must become
tighter or “wound up” as it were. Re-
versing the position of the wrong-type
spring, will not serve, either; but the
spring must be wound right in the first
place. In our case the spring may be
made of 3/32” diameter steel spring
wire (or phesphor bronze). Four turns
of the spring wire will give the motor
sufficient time to fall into synchronism.

Television Course by C. H. W, Nason

(Continued from page 435)

The next operation is the cutting of
the lens holes to a size slightly smaller
than that of the lens itself. In our case,
the holes should be about 20/32” in di-
ameter; so that a second cut having the
sanie diameter as the lens may be taken
in the manner shown in Fig. 7, The
disc should be made from %-inch brass
or steel, with the hub carefully centered.
If care is taken in making the openings
for the lenses, no corrections should be
necessary; but, if we set up the disc to
throw a ray upon a chart (as suggested
in aligning the mirror wheel), we may
correct for misalignment of the lenses by
placing bits of paper under the edges
until alignment is perfect.

Fig. 8 shows another and more accu-
rate aligning method. Here the lenses
are inset into bits of brass, and cemented
into position with Duco cement. The
brass frames have three holes drilled to
coincide —ith similar holes drilled in the
disc. A rubber gasket is placed under
each mounting and, by adjusting each
frame by means of the thre screws, a
perfect optical alignment of the disc may
be achieved.

Since writing the above data, the writer
has been apprised of the fact that Blan—
The-Radio-Man, has a supply of small
lenses ideally suited to our needs.

The disc for use with these lenses—

which are of 1.2 inch focal length, with
an aperture of 13/16 inch—should be
about 22 inches in diameter. The first
centering mark has a radius of 11.46
inches and each successive mark inward,
has a radius or distance from the center
less by .0166 inch. The size of the crater
or light souce is then .0166 inch. For an
image 5 x 6 inches in size, the distances
“p” and “q” should be 1.44 inch and 7.2
inch respectwely, and for an image 10 x
12 inch—1.32 inch and 13.2 inch. The
lenses are available from Blan by mail
order at prices obtainable from the ad-
vertisement in this issue.

A New Scal;i;er and“Receiver
for Pos. or Neg. Signals

By L. R. CONRATH

(Continued from page 418)

the picture easily and quickly. The en-
tire scanner unit is mounted on rubber
silencers to ensure quiet operatlon The
scanner may be obtained either with a 45
hole disc and 900 r.p.m. motor or with a
60 hole disc and 1,200 r.p.m., motor. The
receiver is, of course, sultable for use
with either type of scanner. Both scan-
ner and receiver are available either in
kit form or fully assembled.
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Lis-en in
DIRECT to
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Difficult Problems
in RADIO are Solved
in the 1932 Manual

In all Radio history no book, so complete and
thorough, as the 1982 OFF'ICIAL RADIO
SERVICE MANUAL has ever appeared,
wherein solutions of most compblicated radio
problems can be found. quickly and accurately.
Every conceivable radio subject is carefully
explained with illustrations and diagrams.

Briefly here is what is to be found in
the 1932 Manual:

A step-by-step analysis in servicing a receiver
which embodies in its design every pou:ble
combination of modern radio Practice; it is
fully illustrated and thoroughly explnlned. It
:; tt‘?e greatest contribution to the radio service
eld.

Chart showing the operation of all types of
vacuum tubes, whether new, old or obsolete,
An exclusive resume of the uses of the Pen-
tode and Variable Mu Tubes and their char-
acteristics,

Hundreds of schematic diagrams of older radio
receivers which have never been published.
Blank pages for recording notes. diagrams
and sketches: these pnges are transferable to
\ any part of the boo

OVER 1,000 PAGES
Over 2,000 Diagrams, Charts and Illustra-
tions: Flexible Looseleaf Binder: 9x12 Inches;
Complete Directory of All 1931-1932 Radio
Receivers; Full Radio Service Guide; For
Radio Service Men: Dealers. Jobbers, Manu-
facturers, Set Builders and Experimenters.
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GERNSBACK PUBLICATIONS, Ine.

96-98 Park Place, New York, N. Y. .... TN-6
Enclosed herewith $5.00 (check or Money
Order preferred) for which you are to send
me One Copy of the 1932 OFFICIAL RADIO
SERVICE MANUAL and the Supplements
every 60 days, ABSOLUTELY FREE.
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AUDIO POWER AMPLIFIERS

An understanding of audie amplifiers of all types,
and of the use of tubys {n audlo channels, is & prere-
quisite today. when aydio amplification s to the fure
in radio. in public address systerus and in the talkies.

“*Audio Power Ampliflers” i3 the first and only
book on the important subject. The authors are J. E
Anderson, MA., former instructor In physies, Univers-
ity of Wllconsln former Western KElectric enmneer,
and for the last three years technical editor of ''Radle
World"’; Herman Bernard, LI.I3.,, managing editor of
“Radlo World*’. The book begins with an elementary
exposition of the historical development amd cirenit
constitution of audio amplifiers and sources of powct-

From thiz simnle start it quickly proceeds

to a well-considered exhosltion of clreult laws, includ-
Ohm's laws and Kirchhoff’s laws. The determin-
ation of resistance values to produce required voltages
is carefully expounded. All types of power amplifiers
are used as examples: AC, DC, hattery operated arxd
composite. RBut tbe book treats of AC power amnlifiers
most Renerously, «ue to lhe superior importance of
such power amplifiers commerrially. Tube character.
fatic uhles nul curves profusely [ncludel.  Cloth cover,
193 Order Cat. PR-APAM with one year's
lublcrlntlon (52 lssues) @@.........coc0vvnunnns $6.00

THE SUPERHETERODYNE

This i & new volume by Anderson and Bernard
dealing with the principles and practice of the Super-
heterodyna method of receiving. It explains the fune-
tlon of the oscillator, the modulator, the pre-modu-
Iator selector. and the {ntermedlate frequency amplifier.
It expiains the cause of repeat points and gives meth-
ods for avolding them or minimizing their effect. It
oXpounds the relative advantages and dlcadvantaces of
high and low iniesmediate frequencies. and shows the
effect of s:liclivity on fhe quality.

It illustrate< various forms of oscillators amd tells
of the advantages of each. Tifferent tymes of mod.
lators plek-up systems are ex lalned and thelr
advantage stated. Different meth of coupling in
the intermediate frequency amplifier nr! shown.  Order
PR-ARRA. free with 8 sithserintion (‘"6 1+

.00

145 West 45th Street

Radio World Asks You
to Read This!

RADIO WORLD, now in its tenth year, is the first and only
national radio weekly, and publishes the latest, up-to-the-second
news of circuits, both of kit types and of 1931-2 commercial receiv-
ers, as well as news of happenings in the broadcasting field. Lists
of broadcasts and short-wave stations are published regularly. You
get your information weekly—which means quickly—and you get
it accurately, so be sure to become or remain a subscriber for

The regular subscription rates are: $6 for one year, 52 issues,
one each week; $3 for 6 months, (26 weeks): $1.50 for three
months, (13 weeks) ; $1 for 8 weeks; 15¢ per single copy.

PREMIUM BOOKS THAT BUILD UP YOUR RADIO
KNOWLEDGE

maont hs’ 52 weeks' subserip-
sues) (2 0000000000000Aa00BA0AaAG80aE0Gaaa0a 000 6 THON @ o rrersiececarsrsanes caancnnceionnnnns.. $6.00
Address:

RADIO WORLD

FOOTHOLD ON RADIO

In slmple English that any one can umiderstand, the
techulcal shile of radie h presented by Naderson and
Bernanl in thelr book, ‘°Foothold on Radlo®. Any one
who can read Enclish can understand this book. It
Is intended for the sheer novice. The treatment fs
non-mathematical. Onler PR-FOR free with 16 weeks®
subseriptiol @ ....eiiiieiiiiiiiiiieiiasea, ..52.00

BOOKS BY J. F. RIDER

“Practical Radlo Repairing ilints.'' by John F.
Rlder, just published. 1\ hamlbouk for the rmdio
worker. No theory. No formalae. Explanations of
the modern radio systems, automatic volume control
cirents, new forms of voltage distributlon—aiitomohile
radio sets, hohlic address systems, ete.  Order PR-
PRRIi. free with 26 weeks’ subscription ¢@...... $3.00

“‘Practical Testing Systems,”’ the first complete col-
lection of accurate and practical testing circults of in-
terest to the service man. profesalonal set huilder and
experimenter. Onler PR-PTS, free with 3-month suh-
SCPIPHON @ ....iviiriieiiaiiaraa it aireraaas $1.50

TWO GREAT STANDBYS

“'Principles of Radlo Communiration,”” hy Prof,
John I, Morecroft, second editlon. I’rof, Morecroft,
of the Blectrical Enxineering Department of Columbla
University and past president of the Institute of Radlo
Engineers, is & noted authorlty. Prior eleetrical and

mathematical knowledge required. 1,00 pages and 831

Hllustrations. Cloth-bound.  Onler PR-MPRN. free
with subserintion for 1 year and 34 wecks (86 {s-
LT R (7 $10.00

“Flements of Radle Communication®™, written In
Plain tanguage, requiring little foumdation knowladge
of radlo, ls another fine Mor bool The book fs

4 complete course on the elements of radio, contalning
niuch material never before Published. 228 pages, 170
lllultnllorl and a complete jindex. Cloth bound.

This is

book yen must have in Your llhrary,
Order Pll \IFM-'\I, free with

New York City

Television in the Theatre a Reality!
(Continued from page 408)

pick-up and the reconstructed image of
his face then appeared on the giant glass
screen suspended above the studio, in the
center of the stage. The actor’s voice
was simultaneously picked up and after
passing through suitable amplifiers, it
was projected to the audience by means
of huge loud-speakers placed at either

side of the stage. The transmitter used
a 1800 C.P., incandescent lamp, with a
plain hole scanning disc arranged with
three spirals of 15 holes each, or a total
of 45 holes. The receiver used a giant
lens disc with three spirals of 15 lenses
each or a total of 45 lenses, behind which
was placed one of the new Taylor “gas
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t arc” tubes; this combination projecting
a brilliant image on the large screen
measuring about 10 feet square.

The Sanabria Television Corporation
i is deing a fine piece of educational work
| and is to be highly complimented by the
| television interests of America in help-
L ing to make the public “television-wise.”
Mr. Sanabria and his associates are per-
forming a real piece of missionary work
by educating the public as to what tele-
vision really is and what it is capable
of in showmg‘ us “news” events as they
happen in the theatre of tomorrow. The
Sanabria television demonstration was
given in Rappaport’s ‘“Hippodrome”
Theatre in Baltimore, Md., during the
week of Nov. 14th; and New Jersey
theatre-goers had a chance to see the
giant television images at Loew's “State”
Theatre in Newark, N. J., the week of
Nov. 21st to the 27th.

The Ultimate Receiver
By C. H. W. NASON

(Continued from page 433)

502V AL 20 20
Y)

s .
-

" POWER,
. SUPPLY 5

—_.
450
oc.

J,

Diagram of “‘power supply”

transformer is quite high. This is per-
missible with the ’80 tube, when operated
with an inductive filter input, as shown
in the figure. You may employ filter
and rectifier circuits using ’81 tubes, by
inserting resistance to lower the voltage
to the desired 450 (D.C.) at 120 m.a.

The '24 tubes should be individually
shielded, as should the coils.

Parts for the “Ultimate” Receiver
2—T—See, 20T No. 28 En. on 1%” dia. form—
I'ri. 10T No. 32 En. (Enameled.)
2—T1—S8ec. 23T No. 28 En. on 1%4” dia. form
—Pri, 20T No. 36 En.

'rimaries wound over low potential
end of secondaries. with wrapping
paper insnlation hetweet,

1—TIa—25T No. 28 En. on 1%” dia, form. (T=
turns.)
1—TIz—IHammarlund
choke.
1—C—4-gang 00025 condenser,
G—Cy—.1-mf. 200-volt.
1-—Cr—.001-mf. mica ecoundenser.
2—C;—.00015-mf.  Hammarland
tlenser.
2—C—.002-mf, mica condensers.
3—Ce—1mf. 400-volt condensers.
1—Ce—.2-mf, 1,000)-volt condenser.
1—C;—8&-mf. efeetrolytic unit.

R, 250 to 230-m.h.

midget con-

1—Cv—4-mf, 600-volt condenser.
2—I;—1.100-0hm. 2-wntt,
4—R,—350,000-0hm. 2-wntt.

2 ~Ra—100.000-0hm. 2-watt.
1—R(—125,000-0hm. 2-watt.
1—Re—20-ohm. center tappred,
1—H;—T700-ohm. J-watt.

1—Re—4.00.0hm. 20-watt,
2 Reg—100-0hm. nen-inductive, 2-wate.
1—Re—1,000-0hm. 10-watt,

1—Hy0—38,000-0hm. 10-watt,
1—R—2.000.0hm. 5-watt,
1-=Ryz—3.300-chm, variable S-watt.
1—R13—2,850-0hm. 3-watt,

1—1ty ;—4.650-0hm. S-watt,

1-—Rys—10,000-0hm. 10-watt.
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What of the Television Business?

By WM. H. PRIESS
(Continued from page 419)

amplifier circuit in use today—the tuned
amplifier—will not function on such a
short period modulation frequency. They
distort a televised narrow vertical line
into a wide spread, whose left and right
band sides are of variable, intensely
shaded areas. Some practical idea of the
type of distortion that a tuned amplifier
produces, ¢an be had by adding a hori-
zontal coarse shading to both sides of all
vertical lines in a newspaper cut. This
shading, for example, places a beard on
a female subject, makes a pair of horn-
rimmed eye-glasses result in a pair of
black eyes and gives a generally hazy and
indistinct appearance to the televised ob-
ject that is absent in the original. The
untuned amplifier constructed with stag-
gered coupling means and employing
suitable dampings can be made to define
not only the size of a dot now used by
our present television broadcasting, but
it has a band adequately wide to cover
a many-fold increase in the number of
dots ecomprising the picture. In other
words, the untuned amplifier can clearly
reproduce not only the current crude tele-
vision broadcasting, but is capable of re-
sponding to the additicnal picture detail
that we look ferward to in the progres-
sive developments in the television broad-
casting art. The broad band or untuned
amplifier is the only essential part of a
television set that has no known efficient
substitute,

The remaining essentials are the light
source and the televisor. Here we come
to a wide diversification of fundamental
design. One school prefers the so-called
“electrical” scanning, the other school the
“mechanical” scanning. In the former

type the light source is an integral part
of the televisor, in the latter, it is sepa-
rate and may take many forms. The fol-
lowers of the *“electrical” scanning school
have a number of talking features that
are highly persuasive. However, in the
“mechanical” scanning, its advantages of
unlimited light intensity of the picture,
low initial and unkeep costs, its flexibility
as a method for projection to any desired
picture size, the simplicity of its syn-
chronization and the consequent elemen-
tary nature of its radio wave, make it
the more logical type for the experi-
menter.

We are all familiar with the mechani-
cal television comprising a motor, a Nip-
kow scanning disc and a neon lamp. The
picture usually is between a half inch and
an inch square and is painted against the
flat illuminated plate of a neon lamp.

The system described is very poor from
the optical and light efficiency angles.
In the first places the image can only be
viewed from a position on the axis of the
lens, thereby limiting the audience to a
single person and in the second place
with the present standards of television
broadcasting only 1/10,000 of the light
of the neon lamp is made available for
the eye, and we need a more natural light
than the pink glow of the neon lamp.

These defects have been corrected in
the laboratory by providing a picture pro-
Jected on a screen and a lamp of nearly
white quality, whose entire illumination
is utilized as a scanning beam. The pro-
jected picture permits of a wide angle
vision, which in turn makes the picture

visible to an audience of many instead |

of to an individual only.

Solving Some of the Tele-
vision Projection Problems

By HARRY ROSENTHAL
{Continued from page 439)

is clearly shown, as well as the focusing-
device control on the front of the cabi-
net, which is mounted in the slot at the
lower right-hand. This control regulates
the focus of the tube, in relation to the
focus of the lenses and allows for fine

[ 4

SLOTTED BAR
FOR VERTICAL
AQJUSTMENT

ROTARY
~~AD JUSTMENT

“NTHREADED
[ SHAFT FOR
HORIZONTAL
s ADJUSTMENT

4 SLIDING PLATE
FOR LATERAL
ADIJUSTMENT

Focusing scheme for crater tubes.

micrometric adjustment, which brings
out the greatest detail. This adjustment
is found very valuable and is often used
when different-sized pictures are pro-
Jected on the screen, with a given size of
opening in the crater tube, and properly
designed optical lenses in the scanning
disc. This focusing control gives very
sharp pictures from the smallest to the
largest image.

John Logie Baird Speaks His
Mind—

As Told to H. W. SECOR
(Continued from page 410)

is broadcast in London over the B.B.C.
system on 256 meters wavelength.
“Voice"” is simultaneously transmitted on
365 meters wavelength,

With regard to color television, this
was demonstrated by Mr. Baird in 1928,
the three primary colors, red, yellow and
blue being transmitted progressively, in
rapid fashion, one after another.

In London television broadcasting, the
dise has 30 holes, corresponding to 30
scanning lines. In Mr. Baird’s television
researches, he has used a larger number
of scanning lines in mechanical scanning,
and it is his opinion that we may pos-
sibly use 90 instead of 60 holes for scan-
ning in the near future.
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New York City

TELEPHOTO

PHOTO ELECTRIC CELLS
for all Experimental Work mn

Television

CAESIUM—
ARGON TYPE

! Extremely Sensi-
tive—High Out.
put — Lifelike
Reproduction —
Long Life. Guar-
anteed for SIX
Months.

W rite for Booklet TN-6

TELEPHOTO & TELEVISION
CORPORATION

133.35 W. 18th St.
New York

SPEED
TELEVISION

TUBES

The practical
tube for ad-
vanced Tel- |
evision re- l
ception. The
Il.elec-
trode'’ con-
structionisan
absolutely
new depar-
ture in Neon
tube design.
It increases
both the pic-
ture detail =i

SPEED

TELEVIS IOM

1l
andtheefficiencyofthetube.
Designed for use in modern
Television receivers.

$2950
AT YOI§ DEALERS

Ctherwise send purchase price
and tube will be sent postpaid.

Manufactured by

CABLE RADIO TUBE CORP.
230-240N. 9thSt., B’klyn, N. Y.

TELEYISION DIYISION
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What

Wouldn’t

You Do
for Them

ET you may be overlooking the most vital thing of

all for their future security and happiness—MONEY.

If you were taken away tomorrow, what would they

have to live on? Could the children go on through
school? Could mother earn enough for them?

Life insurance is now sold by mail at so small a cost

NO ONE need be without its splendid protection. We
now offer a special old line, legal reserve life policy for
as low as $4.13 at age 35 (other ages in proportion)—
a policy paying you $1,000, with an additional $5,000
special travel accident benefit; disability benefits, loan
values, and other advantages. Think of it! No f’amﬂy
can afford to be without such protection, at so trifling

a cost.

or obligation.

Mail the coupon now.

Des Moines, lowa.

Name —

We sell entirely by mail, hence these savings—no
agents’ commissions, no medical fees, no extras, no red
tape. YOU save the difference.

Mail the coupon below. We will send you a free
sample policy which you can judge for yourself. If you
like it, keep it. If you don’t, there’s not a cent of cost

For your own peace of mind, for the security of those
you love, get this low-cost protection while you CAN.

FREE! Mail this coupon TODAY for sample policy and
complete details.

Union Mutual Life Company of lowa,

Send me nbove described Free sample policy and complete
details—this is not to obligate me in any way.

(Box 214)

Address.

. a _ = QOccupation ...

The Coupon on Page 446 will bring you an Invaluable Book on
HOW TO BUILD and OPERATE SHORT WAVE RECEIVERS

' YOUR IDEAS
J REGISTER YOUR

Z.Hy POLACHEK
1234 BROADWAY(
TRADE-MARK s 253, 2R (115 6

REG. PATENT ATTORNEY FROF. ENGIWEER

CALL or SEND your SKETCH D
or Simple Maodel for o
CONFIDENTIAL ADVICE 1

No. Charge for Consultation

=== = C QUPIN—=== N
Dear Blr:—Please send me full Information

and literature about Patent Protection. witil- o
oul obllgation,

Name ........... b g b i w
AQATEES o fhioiiameiaioiayobimasosins s 6 b i s s Fusoih

How to Match the Imped-
ance in Power Output
Circuits

(Continued from page 441)

sensitivity, and may be relied upon to
match the power output of the '45, with
a much smaller input signal. Indeed, it
will permit of operation directly out of
a high-level, grid-circuit detector.

The high veoltage required will neces-
sitate the use of a power transformer
designed for use with two 81 rectifiers.

www americanradiohistorv com

l
|

Jan.-Feb., 1932

The School of Television
(Continued from page 429)

Although the staff as a whole believes
that the maximum benefit is to be ob-
tained by resident study, a correspon-
dence course is now in the course of
preparation. Those interested in this
course may obtain information in ad-
vance of the national announcement by
communicating with Dr. Kober. It is
hardly worth while to mention the ad-
vantages gathered from direct contact
with the instructors and from the labo-
ratory instruction, which cannoct possibly
be carried into the home. The course
requires ten weeks for completion and,
for those not able to meet the expense of
residence in New York over that period,
the possibility of part time employment
presents itself. Where the student is
able to devote his full time to his studies,
however, there is little need that the
course should be stretched out over the
full period.

The advisory council of the school
numbers amongst its membership suech
men as U. A. Sanabria, D. L. West {rep-
resenting the British Baird interests in
merica), and Leo Beck, Chief Engineer
of the Claude National Neon Labs.

The judicious grouping of the classes
so that students who must continue to
earn during their schooling period are
free to do so, is a marked advantage for
those seeking entry into television.

An A-1 Transmitter
Amplifier

By H. P. AUSTIN
(Continued from page 443)

List of Parts—Main Amplifier

I’- 1—Durhmm 2 watt, 50,000 ohums.
R- 2 y - 25,000

R- 83— ¢ a 200.000

k- 4— = > @ 30.000

R- 53— 1 2 mey.

t- 6— ¢ 2 ¢ 200.000 ohms.
-7 u 2 ¢ 50.000

R- 8— 3 1 meg.

R- 49— & 2 50.000 ohms.
R10— ¢ k4 *5.000 -
It-11- 1 1 meg.

R-12

Yaxley 15 ohm fllament rheostat,
R-1: by 8" ¢
It-14—Centralub 500.000 ohm volume-continl
putentiometer.
C-1 to C-4 Sangamo .01-nf. mica condensers.
C-3 to C-8 Flechtheim 600 volt, 2-mf.

List of Parts—>Monitor Amplifier and
Power Supply
R-1—Frost 50.000 ohm Heavy Duty potentio

meter.

1i-2——Electrad 10.000 o Yype B wire wound
resistor,

t-2—Durhaim 1 watt, 1 meg.

R-4- - 75.000 ophros.

R-5—Elecirad 730 ohm Type B wire wound
resistor,

R-6--Flectrad 1 ohm Type B adjustable re
sistor.

I-T==Fleetrad 10 ohim Type 13 with center tap.

I Ward Leonard 10.000 ohm with taps 1,000
ohms apart

C-1—Sangame .01-mf. mica condenser.

C-2-—Flechthelin  400-volt, 1-mf.

C-3 i 400- 2.4

-4- O 1,000~ £

C.53— " 1,000- 4-

C-i— ¢ 1.000- “ - ¢

C-i— o 1,500- 4.

[ F o 1.000- ° 4.

- ‘ 1,000- £ o

-

Thordarson power transformer for Type-
81 Rectifiers.

1.-1—=3flver-Marshall No. 331 Uniehoke.

1.-2-~Thordarson 20-heury, 85 ma.. 1,000-volt

lnsnlated ehoke.
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What Happens in a Cathode Tube?
By W. ZEITLIN
(Continued from page 421)

still further increase of the negative bias
on the eylinder W, the cross-section of
the cathode ray becomes smaller and
smaller, and the light becomes weaker;
singe the active surface of the cathode
likewise becomes smaller (Figs. 4 and 5).

Therefore, we have, by changing the
negative potential on cylinder W, a
means available for changing the area of
the active surface of the glowing cathode,
and therewith the strength of the elec-
tron flow; and, consequently, the bright-
ness of the light-spot on the fluorescent
screen, at will. The changeable diameter
of the light-spot i3 a certainly undesir-
able accompaniment of the light modula-
tion; which, however, causes little distor-
tion, if one chooses such a size of image
that the breadth of a line is approxi-
mately as large or even somewhat smaller
than the maximum admissible cross-sec-
tion of the luminous spot. Then the eye
readily fails to notice the finer light
spots, and there is a purer, and more
properly pictorial, impression.

The Space-Charge Effect

But in this process there is another
considerable difficulty: the space-charge
effect. In Fig. 1 one sees (likewise rep-
resented diagrammatically) the electron
distribution in the vacuum tube V be-
tween the fluorescent screen F and the
ancde A. After their impact on the sur-
face of the glass, or on the non-conduct-
ing fluorescent screen, the electrons are
thrown back like elastic balls and scatter
in the interior of the tube. Some of them
settle on the glass wall as the charge L,
and at the same time hinder the further
charging of the glass; while another
group flow in the opposite direction,
toward the anode, as a confused electron
cloud—the space charge R. Then the
electron secanning ray S must fight its
way through against a stream of elec-
trons R; since the electrons flowing back
likewise have a negative charge, which
“repels’ the scanning ray. There is the
added circumstance that, in light modu-
lation the electrons in both directions
possess a changing intensity. This also
means a variable braking effect on the
scanning electrons; i.e., the speed of the
electrons is no longer constant, in spite
of the constant difference in potential
between cathode K and anode A. This
space-charge resistance is the more no-
ticeable, the higher the current strength
of the scanning electron ray.

This phenomenon also limits the maxi-
mum light strength of a Braun oscillo-
graph but, in fact, only in the case of
light modulation; while the ordinary os-
cillographs for measuring purposes,
operating without light modulation, can
be built for practically unlimited electron
current strengths, as the experiments of
the writer in his laboratory have shown,

To reduce these space-charpe effects,
gas contents are introduced to form posi-

tive ions, and thereby neutralize the
negative charge of the vacuum tube.
Also, between anode A and battery E.
there is connected a suitable small re-
sistance which produces a very small
change in potential; this gives the elec-
trons a very slight second acceleration,
to counteract the resistance of the space
charge,

Other Problems to Consider

There are still further difficulties to be
considered: As already remarked, Figs.
2-5 show that the active surface of glow-
ing cathode K is a changeable area. The
degree of this change depends on the
shape of the cathode and on the distribu-
tion of the active electron layer on it,
Rather small errors in workmanship can,
for example, cause eccentric emission
from the cathode surface; i.e., the point
still emitting at the highest negative
potential, does not lie exactly at the tip
of the cathode; or else the surface of the
tip is not squarely put on. Thereby there
is produced a disturbing phenomenon; be-
cause the electrons, under the light mod-
ulation, enter between the deflection
plates at a different angle and are cor-
respondingly deflected differently. Then
there result on the fluorescent screen
displacement of the pictorial elements.
It has, furthermore, been found that the
last active spot on the cathode (under
cut-off by negative bias) is also the most
strongly charged; since the greatest
field strengths ocecur there and the
electrons are therefore quicker used up.
The areas with highest charge are
paralyzed, and then comes the turn
of the neighboring area. In the
meantime, the exhausted surface renews
itself by metal vapors or diffusion.
This phenomenon c¢an produce an un-
interrupted wandering of the active
emitting source of the electrons. The
angle of entrance of the electrons into
the anode space is then no longer con-
stant; which leads to pictorial distortion
on the fluorescent screen F. This process
can be compared with the shifting of the
focal point in an are light. The life of
such an apparatus is then correspond-
ingly short,

All these difficulties show that the de-
signing of the Braun oscillographs has
not yet reached perfection; but many im-
provements have alrveady been under-
taken, some of which have been dealt
with by the writer. At any rate, the
writer believes that in a year or two the
Braun oscillographs will be generally
used for television apparatus, since they
are without mechanically moving parts
and, like radio tubes, can be used without
a glow lamp. Material costs are, at the
same time, very low. The previous dis-
advantage of weak luminosity can now
be regarded as largely overcome, in com-
parison with other television apparatus.

—Funlk Bastler.

Experimenting With a Kerr Cell
By C. BRADNER BROWN
(Continued from page 437)

If one is planning to experiment with
a Kerr cell, it would be the writer's ad-
vice to obtain a large supply of the
chemical and change it after it has been
in use for a month or so. Care should

be taken in the handling cf nitrobenzene.
It comes from a family of explosives and,
though not dangerous in itself, should be
handled with care. If nossible, it should
be obtained in the super-redistilled form.
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One in a Thousand

s

At 999 hotels in Atlantic City
you can get the same thing . . .
rooms with or without meals . . .

"An Original and Unique Serv-
ice has made

THE
CAROLINA
CREST

The Thousandth Hotel

*Abed or at your service table
enjoy a delicious Tray Breakfast
WITHOUT CHARGE-—in the
privacy of your own comfort.
able room—while you glance
through your morning paper . . |
then wonder as all our guests
do-—how we happened to move
your home to the

CAROLINA CREST

North Carolina Avenue ncar Boardwalk

ATLANTIC CITY, N. J.

SPECIAL WINTER RATES
$3.00 Per Day

Every Room with Private Bath

H. L. FAIRBAIRN

Manager

TELEVISION — RADIO — MOVIES
Flexible (‘}:ml Board Discs ready for mounting on
L or B% ahaft. 127 wihth 45 or 48 holes, $1.00: 18"
with 60 holes, $1.25; Aluminum with Iub ready for
mounting on %" or %" shaft, 12* with 45 or 4%
holes, $5.00; 16” with 60 holes, $6.00. 12¢ 60 hole
thin Aluminum Disc only $2.50; also complete, ready
to mount on 4 or 5/16~ shaft, $5.00. Cast Alum-
inum Hub for %™ or %" shaft. $1.25. Blank Alum
inum Dises, 1/64” or 1/16” thick, 127, $1.25; 16”,
$1.75. Neon Recelving Lamp plate, 1" x 17, $3.00.
New Crater Lamp, the airalght ncot crater lump,
$10.00; the Argon Mercury Vapor Lamp. $11.00.
Synchronous Televislon BMotor, complete with Phonic¢
Wheel and Coitl and Core mouniing for 60 hole
Disc, $20.00. Separate Phonle Wheel and Cofl and
Core mounting for elther 21-36-45-48 or 60 lole
Nises  for  Auntomatle Synchronizing, $5.00. Wil
make up and supply anvthing necded or suggested in
this magazlne or of your own dexizn. Yon miust be
satisfied. Send Postai Money Order, Chieck or Cash.

ARTHUR M. POHL

3541 Michigan Avenue Detrolt, Mich.
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THIS OFFER

SAVES YOU
$].00

g mpisfsarmnnt Fotn A Gurortes Soaster funs Purebis Ksesrdery

Until the 29th of February this oppor-
tunity is yours-—~this chance to read radio’s
two great magazines, TELEVISION
NEWS and RADIO-CRAFT, at a saving
of $1.00.

Regularly the rate for one Year's subserip-
tion to TELEVISION NEWS is $2.50 and
for eight months of RADIO-CRAFT—
$2.00. For a brief period only, our read-
ers can enter their subscription to receive
both magazines for $2.50. This is a reduc-
tion of 25%, and represents a saving of
$1.00.

TELEVISION NEWS you have read. and
it iz meedless for us to say that you are
well pleased and want to read every issue.
It is the “Town Crier” of new develop-
ments in the television field.

And RADIO-CRAFT, also edited by Hugo
Gernsback, is the radio magazine selected
by the greatest number of service men,
dealers and radiotricians. Of course., thou-
sands of amateurs read RADIO-CRAFT,
too. Each month, men of outstanding
prominence in the radio field contribute
articles of real interest to all. Here is a
summary of articles usually found in each
issue: Service Men's Department—Radio
Service Data Sheets—New Developments—
Radio Construction and Theory—Kinks and
Information Bureau—Tubes and Their New
Design—etec.

Clip the coupon NOW and mail with your
remittance, check or money order will do.
Postage stamps acceDPted in small denomi-
nations if more convenient.

Mail Coupon TODAY !

TELEVISION NEWS TN-6
100 Park Place, New York, N. Y.

As per your special offer. I enclose $2.50 for which
you are to cnter my subscription to TELEVISION NEWS
for one year and to RADIO-CRAFT for the next eight

months.
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What England Has Done With Television
By H. J. BARTON CHAPPLE, Wh.Sch., B.Se.
{Continued from page 407)

out ingeniously through the medium of
suitable controls on large amplifier pan-
els, which run along the whole length
of one wall of the control room. In
addition, on these same panels there are
modulation motor controls for signal
strength. Positive and negative image
corrections can be made, and duplicates
of each amplifier are kept ready in case
of a breakdown, to avoid any of those
technical hitches which are apt to mar
a program. It is also possible, quite
simply, to switch from land-line demon-
strations to radio and vice versa. One
engineer is on the control board and is
responsible for both the vision and the
sound signals which are sent through
the land-line. In addition, he effects the
signalling to the studio, passing on any
instructions about the position of the
artists, strength of the voices, etc.

“Change of Scene” Signals

A second engineer devotes his time
wholly to the transmitters themselves,
either the mirror-drum or the light-spot
disc, as the case may be. During the
transition stage from one type of scene
to another, a synchronizing signal is
radiated on the “vision” wavelength, to
enable lookers-in to maintain their vision
apparatus in synchronism (both phase
and frame) and thus be ready immedi-
ately for the next scene, without having
to adjust motor speed, etc. This is a
big advantage and avoids any break in
the continuity of the program from the
receiving end. In addition, in order to
assure ‘“visualists” that the television
transmission has not failed, while this
change-over is made, selections from
gramophone records are transmitted on
the sound wavelength; this being faded
out as soon as the television transmission
is ready to recontinue.

In the early days many of the critics
passed uncomplimentary remarks and
frequently these were based on the fact
that a head and shoulder image, after
the first interest had worn off, presented
very little entertainment value. To a
certain extent, this criticism was justi-
fied, inasmuch as it restricted the nature
of the broadcast. It was possible, how-
ever, to exploit this close-up in such a
manner that it produced some really

interesting transmissions; as witness the
televising of “The Man with the Flower
in His Mouth” in July, 1930, with the
co-operation of the B. B. C. In addition,
small sketches in which only one artist
had to appear at a time were success-
fully produced and another transmission
which proved successful was the Marion-
ette players.

What the English Visualists “See”

The whole technique has altered, how-
ever, now that the extended scenes are
possible. No longer need the activities
of the studio director be confined to
“close-up” views; for he can show full
length images of the artists. This ex-
tended scene has proved most popular
and, to give an idea of the type of en-
tertainment which can now be put over
quite successfully I mention that, in
addition to sketches with two or three
artists complete with stage properties,
visualists have an opportunity of watch-
ing ballet, cabaret and Scotch dancing,
tap, buck and wing dancing, classical
dances, illustrations on how to play ten-
nis, cricket and badminton, hints on
physical culture, Jiu-jitsu, etc. Further-
more, there are illustrated talks in which
the demonstrator can show models; while
another popular turn is to watch the
pianist at the piano, both piano and
pianist being in full view of the looker-
in. A short time ago, three short rounds
of a boxing match provided excellent en-
tertainment and, according to reports
recﬁived, this came over Tremarkably
well.

I could continue to add to this string
of successful extended scene transmis-
sions, but I think enough has been said
to convince the most rooted sceptic that
television has, as a form of entertain-
ment, finally established itself and will
continue to progress; together with the
development of the new technique which
has arisen inevitably from the point of
view of producing these television plays,
and we can look forward with confidence,
happy in the knowledge that the art
will grow apace. 1 can well remember
the early theorists proving, quite con-
clusively, by means of the “dot” theory,
that a television transmission of the na-
ture which I have just discussed was
absolutely impossible.
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How Do We “See” Television Images?

The width of the frequency-band for
large television images, complete with
intimate detail, is certainly an acute
problem, but it is beyond my compre-
hension why so many people attempt to
examine the question by quoting a pic-
ture-point analogy, when strip scanning
is used almost universally for television
purposes. If you examine a television
image quite closely, you can readily trace
this strip effect; but obviously you will
not adopt this policy of watching an
image of this character with your eye a
few inches away any more than you
would attempt to criticize a painting
wrought by the artist’s brush by stand-
ing up close to it, or expect to have an
evening’s enjoyment free from eyestrain
and headache by sitting through a mo-
tion-picture showing in the front row
of the theatre.

In the image, the light and shade is
distributed throughout in a form of a
“wash drawing’ or continuous surface;
and it is necessary to stand two or three
feet away in order to appreciate the
beauty of the image that is being built
up before your eyes, There are two
other facts which are nearly always
overlooked by people when discussing
televigion. These are the tolerance, or
self-accommodating nature, of the hu-
man eye and the fact that, although
every subject televised undergoes move-
ment, this question of visual persistence
makes television and cinematography
possible—and, furthermore, when we
look at a scene we unconsciously “scan”
it by allowing our eye to wander over it
in much the same manner as a television
scanning spot.

Before we have had an opportunity
of absorbing all the detail of a television
subject or a person in one position, it
has moved to another; and thus, uncon-
sciously, the amount of noticeable detail
is less than would be the case for sta-
tionary objects. Bear these points in
mind, and also the fact that, although
the frequency problem is a great one
where television broadecasting is con-
cerned, it is not so for land-line trans-
missions, such as might take place for
transmitting television to large screens.
Keep these aspects of the problem quite
distinct whenever you indulge in a dis-
cussion on the subject, and then the
issue will not be confused.

Television on a Large Screen

The next point that T want to take up
is television on a large screen. Dealing
with the subject generally, we are justi-
fied in saying that, at present, there are
three primary methods for projecting
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up from 2,100 tiny metal fllament lamps,
each lamp being set in a “cubicle” or
cell; so that the screen resembled some-
what a gigantic honeycomb with 2,100
cells, the centre of each being the small
electric lamp. In front of these cells
was a sheet of ground glass, while each
lamp was connected to a separate bar of
a gigantic commutator whose function
was to switch on only one lamp at a
time and, as the contact of the commu-
tator revolved, each of the lamps was
switched on in succession. The whole
of the 2,100 lamps were switched on and
off in just over ore-twelfth of a second
and, since the selector brush revolves at
750 revolutions per minute, it will be
seen that 26,250 contacts are made every
second.

In operating the incoming television
signal is first of all amplified, and this
powerful current is then fed to the re-
volving commutator where the lamp
switching takes place. As in normal
television working, the current is strong
at the bright parts of the image and
weak at the dim parts, so that the small
lamps are bright or dim accordingly;
and the image is evolved or built up from
this mosaic of bright and dim lamps and,
of course, the intermediate shades.

At the time when the lamp screen was
demonstrated, synchronism was obtained
with synchronizing gear, differing from
the standard Baird toothed-wheel syn-
chronizer in size only. A bank of lamps
of this character has luminous inertia;
that is to say the luminosity of the screen
persists, so that we do not have a travel-
ing spot of light reproducing the image
as in the two previous methods I men-
tioned, but a semi-permanent image
remains on the screen—persistence of
illumination supplementing persistence
of vision. This process, with a large
number of the small lamps being alight
simultaneously gives the effect of great
brilliance and considerably reduces
flicker.

Of these three methods the first has
the disadvantage of expense. While the
second has the advantage of compara-
tively simple construction, in the early
days it suffered from the disadvantage
that it was difficult to obtain sufficient
brilliance to illuminate adequately a
large screen. This, however, has been
counteracted by Mr. Baird’s latest in-
vention, the Modulated Are, with which
1 shall deal later on.

The third method has also the disad-
vantage of expensive construction, but
the advantage that any degree of illu-
mination up to the most intensive bril-
Hance can be secured, and also the fur-
ther advantage, stated above, that owing
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images upon a large screen. The first to the persistence of illumination, image
method, which was shown by the Amer- flicker can be greatly reduced.
ican Telephone and Telegraph Company The lamp screen was designed orig-
in 1927, consisted of a screen built up inally to receive the standard Baird
from a continuous neon tube, different transmissions, now being sent out
areas of which were activated in se- through the B. B. C., and (as these trans-
quence by means of a eommutator. missions are limited by regulations gov-
The second method—demonstrated in erning sound transmissions) the screen

to enjoy modern television
when SEE-ALL oHers

roven equipment at such
ow prices.

Less than 20 minutes
required to assemble it.

All essential parts and simple in-
structions to essemble o fool-

England by Mr. Baird, in America by
the General Electric. Company, and in
Germany by the Telefunken Company—
depended upon the projection of a spot
of light on to a sereen; the spot of light
being made to traverse the screen by
means of one of the usual forms of
scanning device.

The third method, the bank of lamps,
is fundamentally different from the
two preceding methods. In the bank of
lamps we had a receiving screen built

had, accordingly, only a limited number
of lamps. There is nothing, however, to
prevent a screen of any desired magni-
tude being built for theatrical or other
purposes and it is a public fact that the
Baird Company has built up a lamp
screen using twice the number of lamps,
for experimental purposes. After this
lamp screen made its debut on the roof of
the Baird Laboratories at Long Acre, it
was shown at the London Coliseum, and
after this it traveled to Berlin, Paris and
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Stockholm, while the press was unani-
mous in their praise of the developinents
that had been made,

Brillianey of the screen will become a
more acute question as the quality of
the transmission channels 1mproves;
since, the greater the number of elements
the picture contains, the less is the bril-
liancy where a traveling light spot is
employed. This is because the light spot
becomes nroportionately smaller in reta-
tion to the screen as the number of
elemental areas contained in the picture
increases. One way of overcoming this
particular difficulty is to transmit the
picture in sections or zones {(using a
plurality of light spots); but the com-
plexity of this method for radio purposes
is a serious practical drawback. Where
land-lines are concerned, however, there
is no difficulty in transmitting a series
of zones.

Three-Zone Television

On January 2, 1931, three-zone tele-
vision apparatus was demonstrated to
the press at the Baird Laboratories. The
images were shown projected on a small
glass screen, and full-length figures of
as many as eight persons were seen,
together with an impromptu tea party,
a boxing match and demonstrations of
cricket strokes. These pictures were
made up of three sections transmitted
side by side, and an examination of the
transmitter revealed the fact that its es-
sentials comprised a large mirror-drum
with 30 mirrors which, revelving rapidly,
eaused a succession of images to be
moved over three different apertures,
admitting light to three separate photo-
electric cells. FEach of these cells trans-
mitted one-third of the total scene; the
picture being split up into three adjacent
zones,

At the receiving end was an apparatus
so arranged that the light from three
neon tubes was controlled by the current
from the corresponding cells at the
transmitter. Spots of light from these
neon tubes were made to traverse the
ground-glass screen, building up ap im-
age of the scene in front of the trans-
mitter. In effect, there is really no
limit to the number of zones that can
be utilized in this way. Obviously, the
larger the picture, the greater the num-
ber of zones and, unfortunately, the
greater the complication and the expense.
These last two items are, however, not
serious matters where a public service,
such as a theatre, is concerned; and it
is for this purpose that zone television,
in its present form, is primarily adapt-
able. It is noteworthy to record that the
system was described in one of Mr.
Baird’s patents taken out as far back
as 1925, but has only recently been de-
veloped; as it is unsuitable for radio
broadcasting since several communica-
tion channels are required.

Daylight Television Pick-up

The apparatus which was demon-
strated had one rather noteworthy fea-
ture: an ordinary floodlight was used in
place of the moving light-spot with which
we are so familiar. This suggests im-
mediately the great advantage that the
apparatus can be used with ordinary
daylight and, a short time after this
zone-television demonstration, another
development made its appearance in the
form of daylight television. (The first
Daylight Television demonstration was
made as far back as June, 1928, but the
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apparatus employed then differed con-
siderably from that used in the later
experiments.) It was on Friday, May
8, 1931, that an actual street scene was
transmitted by television. Unfortun-
ately, the weather was of the usual fickle
character associated in England with
that month; but even with an overcast
sky, it was possible to see Covent Gar-
den porters, policemen and the usual
business people walking up and down
Long Acre, in the small screen of the
Baird commercial “Televisor.”

The transmitting apparatus was
housed in a grey caravan and from the
van’s open door the scene was picked up
through the medium of a mirror drum
revolving at a speed of 750 revolutions
per minute. By this means, a succession
of images of the scene being transmitted
was projected upon a special photoelec-
tric cell, and, in this way, a conversion
into an equivalent form of varying elec-
trie current was effected. A few days
prior to this, an experimental transmis-
sion was made {(through the B. B. C.)
of a scene on the roof of Long Acre, and
it reflects great credit upon the Baird
Company’s engineers that they were able
to concentrate on this apparatus and
perfect it in suech a manner that it was
capable of producing these davlight
scenes. It may be recalled that in the
early days of Baird television, it was
pointed out that the application of the
principles would enable such scenes as
the Derby race to be televised, and critics
used this fact to pour scorn on the whole
scheme; but June, 1931, saw that promise
fulfilled. This was the first experiment
of its kind to be made in the history of
science, and was carried out by the Baird
Company in conjunction with the B. B.
C. By the side of the rails at Epsom,
opposite to the grand stand, the same
caravan was erected on a wooden stand;
and it was possible to see the parade of
the horses—first in one direction, then
in the other—and, finally, watch hoth
horses and jockeys flash by the winning
post.

To secure a change of vista, a very
ingeniously contrived mirror wad fitted
on the caravan side, furthermost from
the race course, and when turned this
reflected different pictures of the ad-
tacent activities. It was these reflected
images that were scanned hy the re-
volving mirror-drum. Housed in the
caravan  were powerful amplifiers,
which handed on the vision signal to
telephone lines passing under the race
course and then linked up to other lines
passing through to Long Acre. From
thence they passed to Savoy Hill, from
Savoy Hill to Brookman’s Park, and were
finally broadcast into the ether to be
received and watched by anyone possess-
ing a “Televisor.” This experiment,
though somewhat restricted in the size
of the scene it was possible to televise,
proved beyond all doubt to the most
sceptical of “diehards” that television
has emerged from the studio into the
realm of topical events. The restriction
of four walls and artificial light had
been broken down, and Mr. Baird had
fulfilled the promise which, as T indi-
cated earlier, had brought down a storm
of disbelieving contempt on his head.
Mr. Baird’s Latest—the “Modulated Are”

Let me now pass to Mr. Baird’s latest
invention, namely the modulated are. To
anyone interested in television, it has
been apparent for some time past that,
if the scope and size of television images
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are to be increased to any appreciable
extent, a more powerful source of modu-
lating light had to be evolved. A tele-
vision image is, in effect, really built up
from a single small spot flying across the
screen, so rapidly that the eye does not
dwell on the mechanism of the process;
but receives the impression of an evenly
illuminated area. It is obvious, there-
fore, that the spot must be of great
intensity and, whereas the present area
of the spot in the Baird image is 1/2100
of the screen, if the detail is to be in-
creased this ratio will go up propor-
tionately, as will the necessary intrinsic
brilliancy of the spot. Apart from the
lamp screen, only two forms of light
have been used for television with any
success. These are the neon tube with
its comparatively faint red glow, while
the other device is known as the Kerr
cell.

In the latter the light from an arc is
first polarised by a Nicol prism, and
then passed between two metal plates
immersed in nitrobenzene. If this re-
sulant Kerr cell is followed by a Nicol
| prism crossed with respect to the first
potential be applied to the plates of the
cell there is produced a rotation of the
light, causing it to pass through the sec-
ond prism. In this way the arrangement
| becomes in effect a light valve but, since
only about 20% of the light actually gets
through this system (the remainder be-
ing absorbed in the cell and prisms), it

best solution of our problem,

Now, the most intense light source
known is the electric are, and this form
of illumination immediately suggests it-
self; but when one tries to put it into
practice, it is found that the simple arc
is not capable of varying its intensity
with anything like sufficient rapidity for
our purposes. The work of Duddell and
Ruhmer, in connection with varying the
» light of an arc in proportion to speech
! currents from a microphone, can be re-
¥~ called; but it has remained for the staff
. of the Baird Television Laboratories to
- evolve a new form of ar¢ which can be

modulated over a sufficiently wide fre-

quency-band, and with the necessary con-
¢ sistency and accuracy, to make it suit-

able for television purposes. This has
j now been done, and it is possible with
the modulated arc to obtain a brilliantly
illuminated image, which can be pro-
jected successfully on to a large screen.
This was demonstrated publicly for the
first time in September, 1931, at the
meeting of the British Association Meet-
ing, in the section devoted to “mechani-
cal aids to learning.”

The audience was seated several feet
(/away from the screen, which was set in a
black background. First of all a large
image (in this case a man’s head and
shoulders), addressed the audience from
the screen, the voice being heard from a
loud speaker accommodated in the fore-
ground. Having explained briefly the
principles involved, and pointed out how
this invention in its present form opened

prism, no light will pass; but should a |

will be appreciated that in the present|
state of the art this does not afford the |

up a new field in education (since a lec- |

turer complete with demonstrable appar-
atus could be located in one central
atudio, yet his image seen and his voice
heard at various remote points linked by
wire or wireless), the announcer disap-
peared from the screen, his place being
taken by a lady singer.
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The public was at liberty to examine
both receiving and transmitting appara-

tus; the latter taking the form of the

standard light-spot transmitter, to which
I made reference earlier in this article.
At the transmitting end, behind the
screen, was seen the mirror drum with
each of its 30 mirrors set at a slightly
different angle from the preceding one.
Before this drum was a lens concentrat-
ing the light frem the modulated arc on
to the mirrors and, as the drum revelved,
this light spot was made to traverse a
screen in a succession of 30 parallel lines.
The light from the are lamp flickered in
and out, corresponding to the light and
shade of the image, being bright at the
high lights and dim at the shadows.
Since the are equipment was arranged
parallel to the screen, it was necessary
to include a large mirror, to turn the
light beam through an angle of 90%.
Having solved the very acute problem
of a powerful light source, which can be
modulated successfully for television pur-

STATEMENT OF THE OWNERSHIP, MANAGE-
MENT, CIRCULATION, ETC., REQUIRED BY

THE ACT OF CONGRESS OF AUGLUST 24,
1912,

Of Television News, published bi-monthly at
Mt. Morris, Illinois, for Sept.-Oct., 1931.

State of New York, County of New York, ss.

Before me, a Notary Public, in and for the
State and county aforesaid, personally appeared
Hugo Gernsback, who, having been duly sworn
according to law, deposes and says that he is the
editor of the Television News and that the fol-
lowing ig, to the best of his knowledge and belief,
a true statement of the ownership, management
{and if a daily paper, the circulation), etc., of the
aforesaid publication for the date shown in the
above ecaption, required by the Act of August 24,
1912, embodied in section 411, Postal Laws and
Regulations, printed on the reverse of this form,
to wit:

1. That the names and addresses of the pub-
lisher, editor, managing editor, and business man-
agers are:

Puhl:sher, Popu]nr Book Corporation, 98 Park
Place, N. ; Editor, Hugo Gernsback, 98 Park
Place. N. Y C Managing Editor. H. Winfield
Secor. 98 Park Place. N, Y. C. Business Man-
ager: None.

2. That the owner is: (if owned by a corpora-
tion, its name and address must be stated and also
immediately thereunder the namcs and addresses
of stockholders owning or holding one per cent or
more of total amount of stock. If not owned by
a corporation, the names and addresses of the in-
dividuat owners must be given. If owned by a
firm, company, or other unincorporated concern,
its name and address, as well as those of each
individual member, must be given.)

Popular Book Corporation, 98 Park Place,
N. Y. C.: D. Gernsback, 98 Park Place, N. Y, C.:
H. Winfield Secor, 98 Park Place, N. Y. C.

3. That the known bondholders, mortgagees, and
other security holders owning or helding 1 per
cent or more of total amount of bonds, mortzages,
ot other securities are: (If there are none, so
state,)

None,

4. That the two paragraphs next above, giving
the names of the owners, stockholders, and secur-
ity holders, if any, contain not only the list of
stockholders and security holders as they appear
upon the books of the company but also. in casea
where the stockholder or security holder appears
upon the books of the company as trustee or in
any other fiduciary relation. the name of the per-
son or corporation for whom such trustee is act-
ing, is given: also that the said two paragraphs
contain statements embracing affiant’s full knowl-
cdge and belief an to the circumstances and con-
ditions under which stockholders and securily
holders who do not appear upon the books of the
company as trustees, hold stock and securities in
a capacity other than that of a bona fide owner;
and this affiant has no reason to believe that any
other person. association or corporation has any
interest direct or indirect in the said stock. bonds,
or other securities than as 8o stated by him.

5. That the averaze number of cobies of each
issue of this publication sold or distributed through
the mails or otherwise, to paid aubscribers durmz
the six months preceding the date shown above is
{This information is required from daily publica-
tions only).

H. GERNSBACK.
Publisher.
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poses, it is reasonable to hope that fur-
ther development will be rapid; for the
brilliancy question is one that has hith-
erto stood in the way of successfully pro-
jecting television images directly upon a
large screen.

Anocther important advance is that a
portable transmitter was installed in
No. 10 Studio some months ago, and used
on several occasions for transmitting
television images direct from the build-
ing. The success achieved in that direc-
tion is reflected in the announcement
which was made recently; namely that
television at “long last” is to come within
program hours.

This started on Thursday, October 15;
the first subject to be televised being
Jack Payne conducting his B. B. C. dance
band from a Savoy Hill Studio. The
transmission proved a great success and
these new weekly transmissions will be
extended in the very near future and
thus continue to broaden the interest of
television in the Old Country.

Sworn_ to and subscribed before me this 30th
day of September, 1931.

(Seal.) MAURICE COYNE,

Notary Public Bronx Co., No. 81, Reg. No, 3292;
Certified in N. Y. Co. No. 518, Reg. No. 2-C-367;
Certified in Kings Co. No. 178, Reg. No. 2217,
(My commission expires March 30, 1932.)

Farnsworth’s Principle of
Side-Band Compression
Explained
(Continued from page 436)
transmitter and receiver, or by land line,
without overstepping the frequency limi-
tations of the channel. At the output of
the receiving apparatus it passes into
an amplifier across the resistance Ry and
inductance Li. The voltage drop across
the resistance will be proportional to the
input signal, while the voltage drop
across the inductance will be proportion-
ate to the rate of change in the signal
amplitude (i.e., the first derivative of
the signal wave). The two components
resulting will be fed through the vacuum
tube into a plate-circuit load of the same
type, where the second derivative will be
produced in the inductive portion of the
circuit. The resistive portions of these
differentiating circuits are made vari-
able; so that the relative amvlitudes of
the distorted wave and its differentiated
components or derivatives may be ad-

justed for the best image.

The three components now formed are
fed into the “oscillate” receiving tube
through a condenser, which performs the
mathematical process of integration in
an electrical sense. This gives us the
summation of the three components
necessary to the reconstruction of th
original and undistorted wave.

While the writer is familiar with the
higher mathematics involved he does not
fully subscribe to this principle; on the
ground that one of the many and annoy-
ing mathematical fallacies may be re-
sponsible for the interpretation. In view
of the reputation of the scientists whe
have witnessed the Farnsworth demon-
stration of this principle and became
convinced, and from the writer’'s per-
sonal regard for Mr, Farnsworth him-
self, he is quite willing to accept the
principle as well-founded—the reader
must judge for Limself. To be sure, the
thought of the television signal being
sent out in full detail over a normal
broadcast chann..l is one to conjure with.
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Over

As a graduate and a student under your
supervision, 1 have only the highest
praise and satisfaction to offer. Any
man of ordinary intelligence wanting to
learn Radio could not help but master
it by your method of training.
GEORGE A. KrESS,
2997 Montclair Ave., Dclrolt, Mickigan

=

i
il =2
1 am a Projectionist in charge at the
Andelus theaire, recently completed.
You may quote me at any time or place;
refer to me, if you wish, anyone who
may be intereated in this vast virgin
field of all that pertasins to Radio and
itsa many allied industries, and 1 shall be
delighted to champion honestly without
any reservntlon your courses.

H. STRENG,
2005 Woodburn Ave., Cincinnati, Ohio.

&
i

To study Radio under R. L, Duncan s
to learn it promrly nml in a way that ia
t and f, g. Once again

thank you for your kind sssistance and
helpfulness.

E. E. PricE,

341 Cotean St. W.,

Moose Juw, Savk., Canada.

Although it has not yet been a year since
1 enrolled for a course under your excel-
lent supervision, 1 have opened a Radio
Service Shop that is cflective, auccess:
ful and profitable. People cotne for my
aervices from everywhere.
RUSSELL PEARCE,
836-18th Street, Des Moines, Towa.

MAILED

Radio Manufacturing Plants throughout the

country . .. in Radio Laboratories , , . in
Wholesale and Retail Radio Stores.,.in Radio
Servicing . . . in Sound Motion Picture activities
-+ . 0n hundreds of ships that sail the Seven Seas
. .. and even in the latest Television develop-
ments—you will find ambitious men who have
been trained under my direct supervision.

I have devoted the last twelve years exclu-
sively to the training of men for all branches of
Radio. Employers in the Radio field recognize
my methods of qualifying men and young men.
I have geared my training to the rapid growth
and develrpment of the Radio industry. My
courses, text books, methods and equipment are
based on years of practical experience.

And now, with the organization of my own
independent Radio Training Schools, Inc., I am
better prepared to help you than ever before, in
training for the opportunities which the future
of the ever-growing Radio industry will have to
offer.

IN hundreds of Broadeasting Stations, ., in

You too can train for Future Success
in Radio

The next few years will offer more prospects
than ever before, The past several months offer
positive proof that the trained man has the best
chance. You still can get that training which
will qualify you to gain a foothold in Radio.
Study at home, in spare time, at minimum ex-
pense. Earn while you learn. Capitalize your
idle and spare time and reap the benefits of a
trained man in a progressive industry— Radio.

Make Your ldle and Spare Time
Profitable

My courses include everything needed for thor-
ough training. There are no “‘extras” or “specials”
to cost you extra money. The lessons, text
books, methods, correcting, grading and re-
turning of examinations, all the extra help and
personal consultation you need . ., everything
is provided until you complete your training.

RADIO TRAINING SCHOOLS, INC.
326 Broadway New York City

THEIR COUPON

my Supervision for the

Better Jobs
Rt Traimiog Schoos l n R A D I 0

And in addition you are assured practical as well
as theoretical training,

Pick Your Branch of Radio

Tam offering four distinct Radio training courses:
1. Talking Motion Pictures— Sound
2. Radio and Broadcast Operating
8. Practical Radio Engineering
4. Radio Service and Mechanics

Each course is complete. Each starts out with
simple principles well within your grasp. Each
is right up to date, including latest develop-
ments such as Television, Each prepares you
for a good paying position. Each leads to a
Certificate of Graduation.

Advanced Training for Radio Men

My Practical Radio Engineering Course is an
advanced course intended for Radio men who
want to go still higher. It provides that neces-
sary engineering baekground which, combined
with practical experience, qualifies the man for
the topmost job.

Ask for Facts — Write Now!

Let me sit down with you for an hour or two at
your convenience. Let’s go over the possibilities
in Radio. This we can best do by means of the
book I have just prepared. It covers the many
branches of Radio and the kind of training re-
quired. Be sure to get your copy...it is free.

GET THESE

FACTS

TO-DAY

Mr. R. L, DUNCAN, President
Radio Training Schools, Ine.

326 Broadway, New York City
Without incurring the slightest obliga-
tion on my part, please send me a copy of
your latest book, “Facts About Radio.”

Dept. N-1
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F REE ! - JUST OUT

=% ,
Nothing

Like it
in Print

100
Hook-

s
675

[llus.

76
Pages

YOU
MUST
HAVE
THIS |
GREAT |
BOOK
ACTUAL

Install Replacement Parts in Stamdard Radio Sets.
8 91/" How to Choose Power TransformerseULringing
x y 2 wealth of new technical informa- Your Set Up To Date with latest type MWalti-
tion listed in the editorial section are the fol-  ; ;14 Pentode tubes.—All About D.C. Receiv-

lowing: 1932 Complete R“di"‘!‘,’n Characteristic o0 v,.uum Tube Treatise—How to Take Care

Charts.—Versatile Power Amplifier for use with of your Tubes “1d_dozens| of Tew radio)lexpers®

HE new Winter edition of our RADIO SER- i B 5
I Short-Wuve Tuners and Phono-Pickups.—Construc ments, hints to Servicemen, valuable tables on

VICE TREATISE. twice as large as our tional Data of Servicemen’'s Test Oscillator using .
useful radio data, etc., etc.

former one, has just come off the press. It is

Lositively the greatest book in print--NOT JUST latest A.C.-D.C. Dynatron Circuit.— All About Tone g
A CATALOG. It :mlains a lzln,f."’l' editorial sec- Controls.—Short-Wave Adapters and Converters. This book is mot just another catalog but =

tion—a veritable hook in itself with more valunble ~——Constructing a 3-tube Super-Het Converter.— veritable mint of radio information which will
information not found anywhere else. Among the Modernizing Old Radio Sets.—How to Select and be of infinite and everlasting value to you.

WRITE TODAY. Enclose 2c for postage. Book sent by return mail

RADIO TRADING CO.

25T WEST BROADWAY NEW YORK
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The PILOT Short Wave Converter

\dds These 5 Interesting Wave Bands

to Your Present Broadcast Receiver

Band One:
10 to i9 Meters

Alive during morning
hours with American
and foreign radio tele-
phone and short wave
relay broadeasting sta-
tions. It's great sport
to hear London. Berlin
and Buenos Aires talke
ing to New York: or
Eindhoven {Holland)}
conversing with Sour-
baya (Duteh East Ine
dies).

Self-

Short Contained
Wave Self-
Converter Energized

Price. complete  with four tubes,

Band Two:
19 to 35 Meters

After luneh, skip up to
band two and hear
Chelmsford,  England ;
Pointoise, Franee; or
Konigewus terhausen,
Germany. Also ship-to-
shore radio-telephones,
and American and Ca-
nadian broadeasters.
Rome may be on with
an opera, or Mexico
City with a news re-
port.

rewdy to  operate . - 3
(no klis: In fuctory $39.‘)O

built form only)....

Uses two 224A°s, one 227. one 280. Operates as a suPerhetero-
dyne frequency changer. Waorks with any TRF or super-het
broadeast receiver: affords enormous amplification with knife
edge selectivity. Five wave ranges covered by the twist of a
knob, Sinsle (dial tuning with non-critical antenna trimmer.
No regenerative squeal., no breathless “‘fishing” for carriers.
Opens the whoale absarbing field of short wave radio to any mem-
ber of the family old enough to turn a knob.

Also a Complete Combination Set—

Band Three:
35 to 65 Meters

Always a souree of
thrills. Dozens of North
American, Central
American and South
American broadeasters,
easily heard during ‘the
early evenine. Enter~
tain your guests with
musi¢ from Costa Riea
and Colombia. from
California and Canada.

The New PILOT SUPER-WASP

Complete with 11 tubes,
ready ta operate (no kits:

any)faclory built  form - . - TR $9().50

YOUR DEALER
Can Supply
You With

PILOT

Band Four:
65-110 Meters

Actually hundreds of
amateur phone stations,
all over the country,
operate in this band,
You c¢an listen to them
for hours. Also airport
and airplane stations,
which are heard at all
hours of the day and
night,

SHORT WAVE
The 1932 SUPER-WASP--the latest model ¢ the internationally famous R A

receiver for short wave sand uroadeast reception. On the short waves ¢ ]
lte'ds' x': d;_)uhle superheterogyne of eleven tubes. working on two inter- and

meciale freaue.cies: 550 ke. anil 175 ke. Has full throated dynamic

sPeaker. 5rings in the foreign stations with unbelievable volume. BROAI)CAST

Your dealer ean supply you with Pilot Short Wave and Broadcast sets. S ETS
L=

”‘

PILOT RADIO AND TUBE CORPORATION, LAWRENCE, MASS,

[J Please send me full technical “dope” on the new Pilot Short Wave Converter and the new complete
Super-Wasp, Free, no obligation on my part.

[] P'lease send me a free sample copy of Radio Design

[] Enclesed is 50c. Enter my subscription to Radio Design for one vear,

NETTE . oy 1 s 4 s b 5 i & . - ..... Street and Number.

ClPyy i crprr. ba  Bbtdesnes il i " = States, pusis Sl ome B s R

Band Five:
110-200 Meters

Nothing is more thril-
ling than to hear the
police radio stations di-
recting  “cruiser’” cars
to scenes of crimes or
accidents. You live with
the news while it is
happening! Experimen.
tal television stations
are also in this band.

www americanradiohistorv com
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Reports from three or four

the country's outstanding researc

groups relate of excellent a

yancements in the general tec

nique of visual broadcasting. An

the impressive recent develop

3 ments of Sanabria engineers, wor

1 ing in the creatively productiv

laboratories of the Sanabria Tele

vision Corporation, lend tremend

ous weight to the welcome rumol

that we arc at last on the prom

ising threshold of ""The Televisioi
Era.'

Before the commetcial tele
vision activities of the radio in
dustry will be able to get unde
way with full force, however, th
American public must be mad
television-conscious and placed i
a receptive mood toward ''wire
less pictures”—the latest phenom
enon of scientific invention. T
accomplish this necessary preli
inary “selling”, the Sanabria -Tete
vision Corporation exhibited tw.
four and ten-foot television pic
tures to crowds of 45,000 daily a
the Radio World's Fair in Madi
son Square Garden, New Yor
City, the week of Septembe
twenty-first. Dozens of celebritie
and artists were televised forth
wonderment of the enthusiasti
audiences who saw talking image
of their favorite entertainers pro
jected on the two Sanabria tele
vision screens.

Another pioneor New York show
man, 8. S. Moss, contracted wit
Sanabrja Presentations for six-
day demonstrations of Sanabri
Giant Television in his beautiful
new Broadway Theater for a 1w
week period beginning October
twenty-fourth. In similar fachion,
Sanabria large-screen televisiol
equipment will tour the thoater
circuits of tho country for the
purpose of making the public tele-
vision-minded, explaining the pres-|
ant status of the art, its potential
advantages to our socio-economic
life, and, in general, disseminating
educational material with a view
to laying the groundwork for fu-
tura commercial television activi-
ties on the part of the entire radio

industry.

Throughout this period of
missionary endeavor, the re-
search engincers of the Sana-
bria laboratories, inspired by
the britliant lame of Sanabria’s
own engineering genius, will
continue {0 move systemati-
cally, perseveringly and rapid-
ly toward the perfeetion o
those inventions which will -z
crue to the patrons of  th;
Sanabria Tefevision Corporg
tion's consulting services, anf
in the last analysis, we hop
fo the benefit of all manufag
turers, broadcasters, distrib
tors and consumers associate
in uny .way with the trausmi
sion and reception of tele
vision.

-

‘

S ANABRI
TELEVISIO
CORPORATIO

4020 West Lake Street
Chicago, llinois

. Television in the Theatre-a:Réealityl:
3 :n” g = » . ._-'-_
<, ‘ - _.' 3'- " AP ? - s L. £l ¢ '
" . ~igr .

“
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