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Build your oun 3(1 ll’fi
at home!
——get world-wide shortiwave reception! :
—see clear, distortionless Television Pictures! !

Never before a set so practical—simple 1o operate
easy lo assemble—at anyiwchere near these prices!

Build your own Reccivers from these Baird-built kits—quickly and at lowest cost! Enjoy the thrills of
tuning in shortwave stations froem all over the world! See and enjoy pictures and programs from your
fuvorite Television stations! Amaze your friends with this newest, most thrilling form of radio enter-
tainment ! Baird-built kits are complete. You can quickly assembla them—complete your Television Re-
ceiver in an hour—your Shortwave Set in a few hours. Charts and wiring diagrams furnished with each kit.

Features of No. 25
BAIRD UNIVERSAL
SHORTWAVE KIT

Ear phone jack; phonograph pick-up;
all aluminum chassis; coils and screen
grid tubes individually shielded; care-
fully shielded variable condensers; two
shielded stages of screen grid radio fre-
quency ; shielded screen wrill detector;
uses famous OCTOCOILS: highest
quality resistance coupled amplification :
215 power tube: wave length ranke 15
to 520 meters ; single dial contrel; oper-

e have no connection with ates dynamie or magnetic speaker.
any company using a similar Quality equal to any high class hroad-
name. cast receiver! h

No. 26 BAIRD TELEVISION KIT

Amazingly simple in construction. Can be put together in an hour. You can make
it work and actually SEE TELEVISION P'ICTURES in a few moments! It is the
only Television Kit otfered which has Horizontal scanning equibment (the only satis-
factory, distortionless method of Television reception) and automatie synchronization
of pictures—no fussing, no struggling to keep your picture in frame. Raird-built
kits are complete in every detail—there is nothink more to buy—nothing to detract
from your immediate enjoyment of Television as soun as you have assembled your
set. Write for booklet and information—today.

Booth 76
Grand Ball Reom
R. M. A. Show

Chicago Baird Sets May Also Be Pwichased Fully Wired.

SHORTWAVE & TELEVISION CORPORATION ”.;'E;‘E‘{;}‘;;“"
70 Brookline Avenne Dept T'-2 Boston, Mass., U.S.A. UN

Oweners and Operators of Stations WIXAV and WIXAU ar Beston

T o — — ————————— — O, Wt W Wt W S —— — —— — ——
SHORTWAVE & TELEVISION CORPORATION T 4 deposit of $5.00 with each
70 Brookline Avenue, Boston, Mass. Dept l 2 unit ordered—balance C. 0. D.

[J Enclosed find 50c for booklet *'Romanre of Shortwave and Television's 132 page book with many illuaratios- and diagrams for 1. 2 and 4 tube -hortwave runers. dlso
list of shoftwave stationd of the worll Please send me the following at speclal ex wrimemter’s prices listed below:

] No. 25 Complete Short Wave Kit. wave [ength range 15 to 530 weters, including 2 sets of OUTOCOLLS, blnemint and construetion manual (less tubes aml vahinet) J§ gy 5

] No. 26 Telovision Kit complete with Lens. Television Lamp, Ssuchronizing Amolifier, Synchron.zing Motor aid Cabinet,  Check 15-18-60 line 1 50

1 No. 4% Short Wave Recelver. comblete In metal eabinet. Iicluding 2 sets pf OCTOCOLLS (less tibes) woeiii i «er 3930

[ Nao 36 Televislon Reeciver. completely assembled [n cablndt. Rendy to operate in conjunction with a No, or Nc. 3% Shert Ware Recelver 5050

[ OCTOCOILS, set of four coils, wave length range 15 to 200 METErS. ... ... o 0 L ereettur e e r i s a 3.75
Diagramy of J-tube Tuner sent free on request with slummd self-addressed s'nu'lnlu-

Name ........ e e iiaaiieeneeees o Address..oooooooL e 505 00008600a00000000 0 e
(Gl i7escconoaaanaas 6000000660060 8004080588 00 Booononnnac Sooaaaaa veee SHHfe .l S anannc 50006 aGE 00000 an 20
TELEVISION NEWs— Bi-monthly.  Entered as seconid ('Ims mul or I'vlmmrs 16. 1921. at the pesl afice at Monot Morris, Hlinols. under the act of March 3, 1879 Trulemarks
and copyrights by bermission of 1L tGernshack, s Park Ilace. N, ¥, Text and illustrations of thas magazine are copyrichted and must not be reproduead without permissior
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[will train yo
at home

8100 a week

My earninzs in Radlo
are many limes grealer
than I ever expected they
would be when 1 enrolled.
They seldomn fall under
100 o week, If your
course cost four or five
times more 1 would still
consider it a good invest-
ment.”

E. E. WINBORNE

1414 W. 48th St.,
Norfolk, Va.

Jumped from $3§ to
$100 a week
“‘Before 1 entered Radio
I was making $45 a week,
Last week I earned 2110
servieing and selling
Radios. 1 owe my success
to N. R. I. You started
me off on the right foot.”
J. A. VAUGHN
3715 S. Kingshighway,
St. Louis, Mo.

$500 extra in & months

“In looking over my
records I find T made ¥500
from January to May in
my spare time. My best

TELEVISION

tofill a

BIG

pAY

If you are earning a penny less than $50 a week. send
for my book of information on the opportunities in Radio.
It is free. Clip the coupon NOW. Why be satisfied with 325,
230 or §10 a week for longer than the short time it takes to
get ready for Radio.

Radio’s growth opening hundreds of $50, $75,
$100 a week jobs every year

In about ten yea¥s Radio has grown from a 22,000,000 to
a $1,000.000.000 industry. Over 300,000 jobs have heen <Cre-
ated. Hundreds more are being opened cvery year by its
continned growth. Men and young men with the right train-
ing—the kind of training I give you—are necded continually,

You have many jobs to choose from

Broadcasting stations use engineers, operators, station
managers and pay $1.800 to 5000 a year. Manufacturers
continually need testers, inspectors, foremen, engineers, service
men, buyers, for jobs paying up to £15000 a vear. Shipping
companies use hundreds of Radio operators. give them world
wide travel at practically no expense and a salary of ¥85
{0 $200 a month. Dealers and jobbers employ service men,
salesmen, buyers, managers, and pay $#30_to $100 a week.
There are many other opportunities t0o. My book tells you
about them.

S0 many opportunities many N. R. I, men make
$§ to $25 a week while learning

The day you enroll with me I'il show you how to do 10
jobs, common in most every neighborhood, for spare time
money. Throuzhout your course I send you information on
servicing popular makes of sets; I give you the plans and
idens that are making 3200 to 31,000 for hundreds of N. R. L
students in their spare time while studying.

Talking Movies, Television, Wired Radio included

Radio principles as used in Talking Movies, Television
and home Television experiments. Wired Radio, Radio’s use
in Aviation. are all given. I am so sure that [ ¢an train you
satisfactorily that I will agree in writing to refund every
penny of your tuition if you are not satistied with my Lessons
and Instruction Service upon completing.

64-page book of information FREE
Get your copy todav, Tt tells you where Radio’s

good jobs are, what they pay. tells you about my
course. what others who have takenm it are doing
and making. Find out what Radio oers you, with-
out the slightest obligation. ACT NOW.

J. E. SMITH, President
National Radio Institute Dept., INC4
Washington, D. C.

)

G

Our Own Home

week brought me £107.
1 have only one regret
regarding vour course
—I should have taken
it long ago.”
HOYT MOORE
R. R. 3, Box 919,
Indianapolis, Ind.,

[ifelimefmoymenfrw’ceto all Qradnates,

I~

Largest Home-Study Ra-
dio training organization
fi devoted entirely to train-
R ing men and young men
for good jobs in the Radio
industry. Our growth has
paralleled Radio’s growth.
We occupy three hundred
times as much tloor spice
now as we did when or-
ganized in 191t

:§11'1§|

e |

NEWS>

Radio Job!

less Find out about/
this quick way to
l’ﬁ(ﬂi%; BIGG#R
Ne:eicjlg % PA

Men
N

M

Pioneer and World’s

will giveYonumy new 8 OUTFIS
of RADIO PARTS for ahome
Experimental Laboratory

You can build over 100 cir-
cuits with these outtits. You
build and experiment with
the circuits used in Crosley,
Atwater - Kent, Eveready,
Majestic, Zenith, and other
popular sets, You learn how
these sets work, why they
work, how to make them
work. This makes learning
at home casy, fascinating,
practical. }

Back view of 5 tube
Screen Grid A. C. tuned
Radio frequency set—
only one of many cir-
cuits you can build
with my outfits,

am doubling and tripling the
salaries of many
1n onc ycar and

J. E. SMITIL, President, |
National Rndio Instituie, Dept. [NCH4,
Washington, D. C.

Dear Mr. Smith: Send me your book. This |
request does not obligate me.

Name

Address

Cibty g pridites csoibih o boost b State  ....... _AJ

Please mention TELEVISION XNEWS 1when writing to adrertizers
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STUDENTS WORKING ON FILM SCANNING MACHINE OF OUR MODERN TELEVISION TRANSMITTER

LEARN RADIO-TELEVISION
TALKING PICTURES AT COYNE
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TEN WEEKS of SHOP TRAINING on RADIO EQUIPMENT

Dissatisfied with your job? Not
making enough money? Then
let me show you how to prepare
for a real job and how to make
real money, in RADIO—one of
the fastest growing, biggest
money-making trades on earth.

JOBS LEADING
TO BIG PAY

Scores of jobs areopen—jobs as De-
signer, Inspector and Tester—as
Radio Salesman and in Service and
Installation work—as Operator
or Manager of a Broadcasting Sta-
tion — as Wireless Operator on a
ShiporAirplane—withTalking Pic-
ture Theatres and Manufacturers
of Sound Epuipment—with Televi-
sion Laboratories and Studios—
fascinating jobs, offering unlimited
opportunities to the Trained Man.

H. C. Lewis, Pres.

500 S, Paulina Street

Radio Division

COYNE ELECTRICAL SCHOOL

Dept. 81.IM

PRACTICAL Shop Training

Come to Chicago and prepare for these jobs
the QUICK and PRACTICAL way—BY
ACTUAL SHOPWORKonACTUAL RA-
DIO EQUIPMENT. Some students finish
the entire.course in 8 weeks. The average
time is only 10 weeks. But you can stay
as long as youp lease, at no extra cost to
you. No prevnous experience necessary.

Broadcasting ~ Television
Sound Equipment

Inaddition to the most modern Radio equip-
ment, we have installed in our Shops a com-
plete model Broadcasting Station, with
sound proof Studio and modern Transmit-
ter with 1,000 watt tubes—the Jenkins
Television Transmitter with dozens of
home-type Television receiving sets—and
a complete Talking Picture instal-
lation for both “sound on film’’and
‘‘sound on disk.”” We have spared
no expense in our effort to make
f)our training as COMPLETE and
RACTICAL as possible. Mail the
coupon for full particulars!

Founded 1899

Free Employment Service
TO STUDENTS

After you have finished the course, we
will do all we can to help you find the job
you want. We employ three men on a full
time basis whose gole job is to help our
students in finding positions. And should
ﬁou be alittle shortof funds, we’'ll gladly

elp you in finding part- -time work while
at school. Some of our students pay a
large part of their living expensesin this
way. Get all the facts!

COYNE IS 32 YEARS OLD

Coyne has been located right here in Chi-
cago since 1899. Coyne Training is tested
—proven by hundreds of successful grad-
uates. You can get all the facts abso-
lutely free. JUST MAILTHZ COUPON
FOR A FREE COPY OF OUR BIG
RADIO AND TELEVISION BOOK.

r---------------

H. C. LEWIS, President

Radio Division, Coyne Electrical School

s0c 8. Paulina St., Dept. 81-1M, Chicago, I1l.
Send me your Big Free Radio, Television

and Talking Picture Book. This does not

obligate me in any way.

Name............ enroc oo Coqaoone
Address. ...ovveeiieiiiiinriieiarnnane

Chicago, 1llinoi
g9 i = {1 T LTy, State..cveveeres

Please wmention TELEVINION XEWS when writing to adtcertisers
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yow’ll find it in

EVERYDAY

clenee end
lMechanies

MR, HUGO GERNSBACK'S latest magazine, con-
tains _the most important and _recent dlevelop.
ments in Science, Mechanics, Radio, Television, Avia-
tion and Chemistry,  For everyone, regardless of age,
EVERYDAY SCIENCE AND MECHANICS will be
found to be useful and instructive. TFhoroughly il
lustrated with scientific events from all parts of the
world, and helpful to thousands of high school, um-
versity students and instructors who wish to advance
their scientific knowledge.

Many excellent pages for the homce tworkshop maw
who finds pleasure in building things: experiments in
clectricity, chemistry and formulas of all kinds.

Just to Mention a Few Departments

LATEST INVENTIONS
AERO-MECHANICS
SHOP KINKS
TELEVISION
EXPERIMENTS
FORMULAS

CHEMISTRY
WOOD AND METAL CRAFTS

RADIO KINKS
AND OTHERS

SPECIAL
OFFER !

8 Months $1.00

On All Newsstands

"UGQ GER
Ed} top

NSaacy

4-Color Cover
Over 100 Illustrations
96 Pages—Yx12 in.

EVERYDAY SCIENCE AND MECHANICS
98 Park Place, New York, N. Y. TN-3
1 enclose herewith One Dollar for which I
you are to enter my subscription to EVERY-
DAY SCIENCE AND MECHANICS for the

next Eight Months,

Name

Address

City cviiiiconarnanernacsnass
(Canadian subecriptions not Aceepted at this price)

.. MAIL COUPON TODAY FOR SUBSCRIPTION
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WHAT SIZE IMAGE?

Dy HUGO GERNSBACK

VER since television came to the fore, there has been

a lot of speculation, as well as miseonception by the

publie, about the size of the television image we will

'obtmn frg)m our home sets. During the first experi-

ments in television, conducted a few years apgo, the image

was not enlarged but was, roughly, about the size of a post-

age stamp. Such an image had its advantages, in those early

stages; for the reascu that, though it was extremely small,

the details were still clear, always providing that the machine
was a good one.

Later on, in view of the smallness of the image, it was
thought advisable to use a magnifying lens and, thereby,
bring the image up to an apparent size of about 6 inches.
Of course, this was only apparently so; for the reason that,
though it had become possible to see a 6-inch image, this did
not have any better details than the small original image.
Quite to the contrary: the image was not as good because,
where you enlarge a small image several times, you also
magnify its defects. This is about what we have at the
present time, when we view lens enlargements. Nevertheless
the magnified image is, of course, vastly more satisfactory
than the miniature one because, even though the lines are
coarser, the large window allows several people te view the
image at the same time; which is not the case with the
smaller one, without magnification.

Present “Big Images” Misleading

From the 6-inch image to one 10 feet square (which was
recently displayed at the “Radioc Show” in New York City)
is a big jump, and one which serves to mislead the public
as to the scope of television, particularly as applied to the
home. The average man does not seem to have any adequate
conception of what the television outfit of the future can or
will do. This is not surprising, because the new art of tele-
vision at the present time tends to confuse the layman.

We talk glibly about television in the theatre, and we are
shown 10-foot televicion imares at exhibitions; the public has
therefore the right to ask what, after all, is television.

Best Size for Home Radiovisors

To my mind, for television in the home to be successful
and meet the demands of the public, the image must be in
the order of not less than one foot or, better, 14 inches square.
The television set of the future must show an image of this
size, which would seem to be best, because it is about right
for viewing in the average living room. A life-size ‘“‘close-
up” of the distant speaker or performer can then be repro-
duced, because the head of the average human being is about
ten inches high; it is, therefore, easily possible to show a full-
size face on a television screen 12 x 12 inches. The image
must not be enlarged by lenses, and it must appear on a flat
surface; so that it may be viewed by a number of people in
different parts of the room. For best results it should be at
least five or six feet above the floor because, at such a
height, the image can better be viewed by a number of people
in different parts of the room. This makes for a “Grand-
father's Clock” type of set, and there is at least one such
already on the market.

Position of Sereen Important

It would be advantageous, at least for the present, to have
the image-screen somewhat recessed into the cabinet, say
three or four inches. If it comes flush with the front of the
cabinet (unless the image is very brilliant, and has light to
spare) it is almost impossible to see it during the daytime,
or even at night, with all the lights turned on. In both cases,
the outside illumination interferes with the weaker television
image, and makes it almost impossible to view.

In the distant future this problem will no longer be serious
for television engineers because, by that time, such powerful
illumination will be achieved that the image will stand out
brilliantly, even though the room is well illuminated. But,
for the present, while we are still struggling to devise suf-
ficient illumination, it would seem that recessing of the tele-
vision face-plate several inches into the cabinet accomplishes
the best practical results.

What Color Image?

As to the best colors for the television image, only experi-
ence and the future will tell. At present, we have black-and-
pink, though it might be better to have black-and-white
(similar in color to motion-picture images today). In the
not-too-distant future we will, of course, also have television
in the natural colors; but this will take some time to develop.

So much for television in the home. When it comes to
exhibition purposes, as for halls, theatres, and the like, it
will, of course, be necessary to have a much larger image.
say 10 feet square, or even of the dimensions of a standard
theatre size motion-picture screen, which measures about
16 x 18 feet, up to 18 x 22 feet, in large theatres. Naturally,
if we are to bring scenes to a big audience in a theatre or in
a hall, where everyone must see equally well, it is necessary
to employ a very large image. Of course, such large images
are costly, and can be attempted only for big assemblies.

Television in Future Theatres

There is no reason to believe that motion-picture audiences
in the future will not be entertained by direct television in the
theatre. Distant events will be thrown on the screen before
the audience while they are actually happening. Just as the
motion-picture news reels are flashed on the screen today,
though days and weeks after they have happened, it is con-
ceivable that, in the future, when a big event is occurring,
the projectionist will interrupt for a minute or two the pic-
ture that is being shown, in order to throw on the television
screen the climax of an important contest in some other part
of the country, a gathering of great dignitaries, or some other
scene of the greatest public interest.

What the ultimate size of the television image will be is
impossible to foretell. We will have very large images, in
the open, where thousands of people can see the image at the
same time; and television images may even be projected on
passing clouds, for stunt purposes; but it is probable the
largest image for general purposes will not exceed 10 feet
square.

TELEVISION NEWS IS PUBLISHED ON THE I5th OF

EVERY OTHER MONTH

THE NEXT ISSUE COMES OUT DECEMBER 15TH
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THE
Prowmis

By MERLIN H. AYLESWORTH

President, National Broadcasting Co.

Afr. Merlin J. Aples-
worth, President  of

the XNational Broad-
casting Co.. who pre-
gouts in the aceon-
panging article, his
ricwos on the presont
and  Juture  cannicr-

cial devclapmont and
gale of talerixion to
the radio publie. .
Aplexwworth discusxcs
sueh intoresting phaxes
of the televiziaon
prohlent, ax regearch
and devddaepmant: the
inportanec 0f Cuopir-
ation by radio ana-
tenra” and Clelorixion
erperimoiters”™ the
tupe of programsz to
be presented, and the
wrangr de tails that have
et to be iwrorked out
by cxrprinienters and
CHgineors.

ELEVISION can no longer be

I side-stepped. It is a great

question of the moment, not

only to the radio industry seek-

ing fresh impetus at this time, but

to a world at large seeking new ac-

tivities whereby to put surplus capi-

tal, facilities and personnel to profit-

able work. Therefore, an inventory

of the new art, and a frank appraisal

of its immediate and future value to

industry and home, are quite in order
at this time.

Television Defined

By television, of course, we refer
to the instantaneous flashing of ani-
mated pictures through space. Qual-
ifying the term still further, we mean
the broadcasting of pictures and
their reception, by simple, practical,
relatively inexpensive equipment for
lay use, in the average home. More
elaborate qualification is necessary
with regard to the exact nature of
the television service—whether it is
pure experimentation or whether it
attempts genuine entertainment; but
since such qualification here would
steal my speech. it is conserved for
the major theme of the remarks that
follow.

The controversy that rages over
the commercial readiness of tele-
vision revolves mainly about the
question of what constitutes “tele-
vision service.” One school of tele-
vision thought believes the art to be

still in the purely experimental stage,
so that any attempt at genuine enter-
tainment service is decidedly in poor
taste at this time. The other believes
the art ready to provide genuine en-
tertainment service and is conse-
quently promoting television on a
commercial basis. Fortunately, there
is a common ground in the undeni-
able achievement of flashing recog-
nizable pictures through space. The
progress of the past year, and par-
ticularly the last six months, has
served to narrow the gap between
the two contending schools of
thought. Further progress may now
serve to bring about a mutual agree-
ment as to television entertainment,
with one admitting the possibilities
while the other concedes the limita-
tions of the new art form.

Nipkow's Dream Comes True

Television is not new. As an idea,
it dates back to 1884, when one Ger-
man experimenter, Paul Nipkow,
described in his patent how images
might be broken down; translated
into electrical terms; flashed over a
suitable medium; translated back
into light terms:; and reassembled
into a replica of the original. His
method of analyzing the image, strip
by strip, and translating the varying
lights and shadows into electrical
terms, with the reverse process at
the receiving end, is the familiar
scanning system of present-day tele-
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vision. Nipkow’s fond dream of a
practical application of his idea has
been realized because of the advent
of the necessary tools with which to
perform the delicate work. Modern
photoelectric cells make possible the
accurate and rapid translation of
light values into corresponding elec-
trical terms. The vacuum-tube am-
plifier permits of amplifying the
electrical terms to any required de-
gree at both transmitting and receiv-
ing ends. The neon lamp is capable
of translating delicate electrical
variations into corresponding light
terms which, arranged in proper or-
der by a scanning system, serve to
weave a replica of the transmitted
image,

The degree of perfection attained
by present television systems rests
mainly on refinements and improve-
ments, since the basic principle re-
mains the same. Striking departures
from the basic principle have not as
vet left the secret confines of the
laboratory.

Research and Development

Crude as the basic television prin-
ciple may seem, engineers and experi-
menters have achieved results far be-
vond original expectations. Actually,
the commonplace technique is not un-
like attempting to design a wrist
watch with locomotive parts. The
means are obviously crude with re-
gard to the delicate purpose; yet in
the absence of any immediately avail-
able technique that can compare in
simplicity, low cost and practicability
with mechanical secanning, the only
course lies in further refinement and
improvement of components and as-
sembly. If the present scanning sys-
tem is to remain as the basic tech-
nique. then the future of the art rests
on intensive research and engineering.
The vast laboratories of the radio in-
dustry must be heavily drawn upon
in evolving a more refined version of
the existing technique. Each step in
the television process must receive
specialized attention, for the television
chain of funetions can be no stronger
than its weakest link. As each funec-
tion is notably improved. the other
functions must be brought up to the
same level of efficiency, if progress
is to be realized in terms of ultimate
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Mr. Aylesworth, as President of the famous National Broadcasting Co.,
has an excellent grasp on the present and future status of television. The
“experimenter” will find his views, expressed herewith, very interesting

Or

results. Television—an old idea gone
modern—is an ideal subject for re-
search and engineering development.

If there be any novelty to television,
it is in our everyday speech. Five
years ago, the word was quite without
meaning to the “Man in the Street”.
Today everyone knows the word.
There is much talk about television.
It is a term to conjure with. The
less that is shown of television, the
more is said about it. So far, the
most successful television reputations
have been built up on the imagination
of the laity. Demonstrations have
unsold rather than sold television. It
is, in effect, the radio three-shell game,
with Mr. Public always convinced that
he knows the game best.

For a fair appraisal of present-day
television, it is necessary to draw a
comparison with the pre-broadcasting
days of radio.

Comparison with Pre- Broadcasting
Era

It may be recalled that the radio.
telephone was by no means a novelty
when the public at large became radio
conscious. The idea of transmitting
sounds via radio was at least 15 years
old when the present broadcasting era
began in 1920. From 1915 until 1920,
many experimenters were on the air
with radio telephone transmitters, for
the most part engaged in point-to-
point telephone conversations and, in
a few instances, actually attempting
mass communication or broadcasting.
Entertainment programs were essayed
in some instances. However, in the
absence of a definitely established
program service, covering a sufficiently
large area, the efforts could not en-
tice the public to invest money in the
necessary receiving equipment. Radio
remained an experiment, appealing
to radio amateurs and experimenters
interested solely in the technical
means and not the end. It remained
for the inauguration of a positive
program service aiming at genuine
entertainment and enlightenment of
the public, by Station KDKA of the
Westinghouse organization at Pitts-
burgh, to bring about the present
broadcasting era.

Technically and commercially, tele-
vision today compares well with the
pre-broadeasting days of sound broad-
casting. It is just as experimental,

and valuable, for the research and developmeni, as well as marketing of

television apparatus are discussed.

Interesting Angles on Present-
Day Television Problems,
as Mr. Aylesworth
Sees Them.

C Television can no longer be side-
stepped !

@ Crude as the basic television principle
may sScem, engineers and experimenters
have achieved results far beyond original
expeéctations!

(| Technically and commereially, television
today compares well withh the pre-broad-
casting days of sound broadeasting!

{ The present limitations imposed on tele-
vision presentations are no greater than
those imposed on early broadcast presen-
tations!

(7 The limitations of television are simply
a challenge to the ingenuity of the broad-
casters!

[ Television technique offers unlimited
opportunities for experimentation, Its
present status is simply a repetition of
early broadcasting history, when there was
more pleasure in the never-ending building
and tearing down of home-made radio sets,
with which to intercept the feeble radio
signals, Indeed. through the efforts of
practical testing of transmitting and re-
ceiving ideas in the field: with taboratory
research workers and development engi-
neers receiving the hearty cooperation of
“radio amateurs” and “‘experimenters™; it
is to be hoped that television progress
may be materially accelerated.

{l Out of a vast amount of experimenta-
tion, there has slowly but surely emerged
a system which, in further refined and im-
roved form., will hecome the basis of
uture home television.

¢ The transmission is being developed
step-by-step with reception developments,
thereby building up to a complete tele-
vision sysiem, which will soon be intro-
duced to the public as a vehicle of “prac-
tical home entertainment™, rather than as
an experiment, A reasonably stabilized
technique will justify the mass produetion
of television receivers, so that television
equipment will sell at prices within reach
of the average purse, And a sufficiently
numetous and enthusiastic audience will
justify attractive television programs.
which will then be forthcoming.

€ Television will not interfere with sound
broadcasting, although it will ne doubt
supplement the latter in an altogether
pleasin® manner. Television will not re-
place the existing broadcast receiver, but
rather will work independently of or in
conjunctinn with the latter, depending on
the program service.

@ The radio buyer will not delay buving
a broadcast receiver in the hopes of obtain-
ing a “combination model’”, for the tele-
vision receiver will be a ‘“separate and
distinet unit for a long while to come™,
on the basis of sound engineering and sane
merchandising,

€ That day will come when television is
capable of flashing complete scenes over
the air. Sporting evenis. parades, news
events, ceremonies, plays. pageants—such
subjects may eventually be handled by tele-
vision, both in the studio and out in the
ficld, at which time the *pictorial™ presen-
tation will surpass the “sound” presenta-
tion in importance.
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just as crude, yet just as promising
as the feeble attempts at propagating
entertainment via radio telephony
prior to 1920. Technically, it com-
pares with the crystal detector and
earphone stage of radio reception.
Commercially, it enjoys about the
same status as early telephone stations
which catered to a handful of listeners
possessed of infinite patience, courage
and insatiable curiosity. Artistically,
television again compares with pre-
broadcasting efforts, in that whatever
is lost in detail is willingly supplied
by the imagination of the audience.
The thrill of receiving programs
flashed through space largely compen-
sates for shortcomings in artistry.

The present limitations imposed on
television presentations are no greater
than those imposed on early broadcast
presentations. Not always has it
been possible to broadcast an entire
symphony orchestra with every assur-
ance that the reproduction would be
successful. In the early days full
orchestras were avoided by broadcast-
ers with reputations to maintain. In-
stead, a few musicians were selected
to render the selections in the name
of the full orchestra. To go beyond a
few pieces was to court disaster.
Those who attempted full orchestras
presented their audiences with a radio
version of the Tower of Babel.

Present Limitations

The existing television systems have
their limitations. Only a modest
amount of detail is available. With
just so many light elements at hand
with which to weave the reproduced
images, it is necessary either to work
with large figures or close-ups, or to
sacrifice detail in obtaining a larger
fleld of vision. Thus it is possible to
reproduce good close-ups of personali-
ties, with the facial features readily
discernible, so that immediate identi-
fication imposes no severe strain on
the imagination of the audience. Half-
length pictures result in a marked loss
of detail. Facial features are insuf-
ficiently distinct to permit of ready
identification. However, a greater
range of action may make up for loss
of detail. Lastly, full-length pictures
or so-called long shots possess very
little detail, so that action alone must

(Continued on page 395)
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at German Station

TELEVISION

VON MIHALY
Television

SYSTEM

NE WS

Nov.-Dec., 1931

HE elaborate television apparatus

shown in the large picture above,
is the Von Mihaly photo-film television
transmitter. A powerful light is
housed in the box at the left; the film
moves continuously through a lens
system. The film images are pro-
Jected through a diaphragm onto a
scanning disc and fall onto a photo-
cell, the minute currents from which
are amplified several million times.

HE Von Mihaly television appa-

ratus shown below comprises a
television transmitter and receiver of
minimum range, used either for
teaching or demonstrating.

BOVE—Another version of the

Von DMihaly television receiving
apparatus, the “image scanner” ap-
pearing at the left; the apparatus at
the right comprises a loud speaker on
top of the cabinet, while below we
have the voice receiver or “tuner”,
and below that the short wave “image
tuner” with audio amplifier. Von
Mihaly is an eminent expert.
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DENIS VON MIHALY appears

in the photo above, with one
of the many models of television
receivers conceived by his brilliant
mind. As will be seen, a hori-
zontal secanning disc is here ro-
tated by a large phonic wheel
motor, the image being observed
through the lens on top.

BELOW we have an elaborate
model of the Von Mihaly
(German) television receiver,
with loud speaker and “image
scanner” on top and below the
voice receiver and power supply.
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TELEVISION
IMAGENS
CAUGHT
AT SEA

SHUNET wAVEL TEEEVISION CORY
AFIONS WAV WIXAL

1TON

SHOUT WAVE BROADIASTING (0P®

Above: Short-

NOTHER page in

television history

was written, when
(under terrific static)
the S.S. Leviathan, more
than 350 miles out at
sea, successfully picked
up, on her television re-
ceiver, images sent out
by 2XAB, NBC, 2XR,

wave & Television
Corp. image re-
cetver on hoard
the §.5. “Levia-
than'', which ap-
paratus  success-
fully picked up
several  television
programs from
shore.

3XK, and W1XAV, the
last-named being the
famous Boston pioneer
television broadcaster,
Shortwave & Television

e

S.S. “Leviathan’
on which the
television  recep-
tion  successfully
took place when
she wus more than

[XAR MN" 0
;;‘?- » ’o’o".' "
(OGN

l,w. m o

AR
0 NO
.{ﬁwt

Television transmitting station of the Shortwave & Television Corp., at Boston, which
sent the “‘images’ to the "Leviathan™ while at sea.
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350 mules at sea.

Mayor James M. Curley of Boston (left)

and George Bancroft, Paramoun: Publix

mouvie star, who took part in the special

progeam transmitted to the ‘‘Leviathan™
at sea.

Corp. Mr. J. Everett Nestell and
Marshall P. Wilder of this corpora-
tion were in charge and provided
thrills for the thousand passengers
who eagerly sought opportunities to
peer at the television screen. Many
of these folks were viewing, for the
first time, television images-——certainly
the first images transmitted to a
steamship over 350 miles out at sea.
The Shortwave & Television Corp., of
Boston, radiated a special prograni.
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PEEEERERT ’ In The

TELEVISION
EYE

Pantomime a La-Television

N ideal performer before the “fly-

e ing spot” of television station
W2Z2XAB is Grace Voss, pantomimic

Miss Grace Voss, pan- artist, who is shown at left as she
tomime artist before Aappears before the photo-electrie cell
the Columbia Tele- bank, each Tuesday night at 7:45

vision Transmitter. P. M. Animated gestures and vivid
facial expression are the only media
£ she employs to tell a story. A special

“long-shot” lens picks up the image.

f‘i’ i B
7

“‘m M;“_

Newspaper *Radioed” to Sea

AMINIATURE copy of the Schenec- o
tady “Union-Star” is shown be-

ing sent by radio to a ship at sea from  Miniature copy of the
General Electric’s short-wave station, Schenectady “Union-
with facsimile apparatus developed by S.“’:'i '9“"9;7 to be rad-
Dr. E. F. W. Alexanderson. A beam f'o" 0 Sl B8 i
; ; 2 rom short-wave sta-
of light travelling over the newsprint . " .0 focsimile ap-

is reflected into a photo-electric cell, pararus developed by

changing the light wvariations into Dr. Alexanderson.
electric vibrations, which are trans-
mitted like any radio broadeast signal. L

Germans Inspect

Alexanderson Televisor

R. E. F. W. Alexanderson, well-

known engineer of the General
Electric Company at Schenectady,
N. Y., who exhibited large size tele-
vision images in theatres at Schenec-
tady, about two years ago, is shown
explaining his latest giant television
projector to visitors from Germany.
Dr. Alexanderson is the second from
the left in the photograph uand the
gentleman at his right is Dr. Walter
Reichardt, engineer of the Hamburg
Division of the Germany Broadcasting
Company. The second gentleman
from the right is Dr. Walter Schaeffer,
engineer of the German Broadcasting
Company. Mr. C. W. Horn, short
wave expert and engineer of the Na-
tional Broadecasting Company, is at
the extreme right. The Alexanderson
television projector involves the use of
a scanning disc and the Kerr cell, the
source of light being a powertful are.
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Our artist’s picture reproduced above from a photograph appearing in a Japanese magazine, shows that they are wide-awake
tndeed on television in Japan, for we have not reached the stuge in America where we are televising ball-games, althou th

the technical equipmen: available here (s capable of doing so.

We predict that bu next summer we shall see bull games tele-

vised over miore than one television system in this country.

STRIKE ONE! 5 Faxess

APAN is wide-awake when it

comes to the latest advances in

television, as the accompanying

picture clearly demonstrates.
This illustration was made by our
staff artist from a photograph, show-
ing a baseball game being televised in
Japan. In the illustration shown on
our front cover, the apparatus has
been somewhat modernized by placing
the televisor on gimbals, so that it
can be quickly pointed, in any direc-
tion, by the operator. Judging by the
original photograph, which appeared
in a Japanese magazine, the televisor
utilized for picking up the baseball
grame was a stationary affair, and it
evidently was focused across the home
plate. In the last issue of TELEVISION
NEws, we showed how the Baird ex-
perts, in conjunction with the British
Broadcasting Company, recently tele-
vised the famous English “Derby”,
so that the present instance affords
another link in the chain of evidence

By H. WINFIELD SECOR

Recently a Japanese magazine con-
tained a photograph shoewing a
bhaseball game being televised. The
recent television broadcast of the
English Derby, coupled with the
televising of fistic encounters in
America, demonstrates that {ele-
vision is steadily marching forward.

that television is indeed marching

forward.

Public Anxious to “See™ Sporting
Events

American visualisis, by the tens-of-
thousands, are waiting for the day
when prizefights and other athletic
events will come to their homes via
the television screen. Probably this
coming winter will see the first prize-
fight shown via television—that is
actual prize matches in such large
places as Madison Square Garden,
New York City. As a matter of act-
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VISUALISTS

ual fact, the Columbia Broadcasting
System have shown several “prize
ring” scenes over their television sta-
tion, W2XAB (107 meters) accompa-
nied by voice over W2XE (49 meters).
Mr. William Schudt, director of tele-
vision programs for the Columbia
Broadcasting System, and his staff.
especially arranged these “studjo”
boxing scenes between well-known ex-
ponents of the fistic art.

About three vears ago, the writer
saw what was probably the first dem-
onstration, in America, of an “out-
door” pick-up as given by the Bell
Telephone Laboratories. At that time
a man going through various motions
with a tennis racket, was shown on
the television sereen, which utilized a
60-line scanner. Public demonstra-
tions by the Bell Telephone Labora-
tories, since then, have been practi-
cally all confined to “close-ups” such

(Continued on page 392)
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Right: Chicago tele
vision broadcasting s
becoming very “‘ambiti
ous”; here we see wo
artists  presenting 4
‘“fencing bout’’ (n
front of the long-range
television pick-up at
W9XAO, Chicago.

Below: Mr., William
N. Parker, General
Chief Broadcast Engi-
neer, Western Tele-
vision Corporation,
Chicago, at the con-
trols of the scanner at
W9XAP, "Chicago
Daily News" Siation.

TELEVISION NEWS

Left: Miss Speed Free-
man adjusting the tele-
vision tuner control on
latest model, vertical cab-
et receiver. This re-
cetver comprises {wo dis-
tinct radio sets, one tun-
ing in the “image’’ sig
nal, and the other the
“voice” signal, which is
heard ort a loud speaker
placed at the bottom of
the cabinet. The new
Garner high-intensity
neonn tube. rhrows an
enlarged i1mage on the
screen at the top of the

cabinet
—Photo courtesy of Western
Television Corporation.

Right: Again we have
Miss Freeman. artist of
WIXAO and WIXAP,
adjusting rhe image con-
trol of another model
television  recerver de-
signed by the Western
Television Corp.

Nov.-Dec., 1931

CHicAaAGO STEPS

AHEAD in TELEVISION

Above: Dr. Lloyd P. Garner, research engineer of the Western Tele-
viston Corp., operating the controls of television momitor at siation
WI9XAP, operated by ''Chicago Dail News”

HE photos reproduced on this page give some idea of tele-

vision activities in Chicago. The two television receivers,

suitable for home use and illustrated at the top of the
page, have several points of interest to “Television Fans”.
The tall cabinet contains two radio receivers, one for tuning
in the “voice” and the other for the reception of the “image”
signals. A new high intensity neon tube developed by Dr. L.
P. Garner is used to project a large picture on the screen at
the top of the large cabinet. A switeh enables the operator
to “hear” the image signal, if desired for tuning purposes.

www americanradiohistorvy com
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ITH the television broadcast
‘; ‘/ programs becoming more and
more interesting every day
especially with the early prospect of
picking up fights, world series baseball
games, special plavs and stage effects,
Mr. John General Public is, of course,
quite interested in what is happening
in the development of receiving equip-
ment that he can use in his home. All
of the various types of receiving
equipment available for the home have
been described in these pages; and cir-
cuit constants have been given, so that
the average man can build or buy a
suitable television receiver, together
with a radiovisor.

In the pages of newspapers and
magazines, however, the average man
reads of large, projected television
pictures of good quality and has been
wondering why he cannot use this
equipment in his home. The answer
has been that this equipment is too
costly and too complicated. Indeed,
the development in the laboratories on
receiving equipment in which he is in-
terested has been along the lines of
simplifying, cheapening and making
more efficient projection equipment for
home use that can be sold at a reason-
able price.

Equipment already on the market is
pretty much of the peep-show type,
glvmg clear pictures to be sure, but
requiring a dimly lighted room and
requiring the observers or radiovision-
ists to occupy a position directly in
line with the axis of the lenses em-
ploved to magnify the images. We
have been glad to use such equipment,
because it did give results; but, just
as we wanted to discard the head-
phones for something of higher effici-
ency and comfort, so the radiovision-
ists want to discard the peep-show
type of radiovisor and substitute for
it television equipment equivalent to
the well-known loudspeaker. In brief,
we now want a large projected picture
that can readily be observed from al-
most any angle in the room, and pos-
sessing sufficient brilliancy so that it
can be seen clearly with the customary
floor lamps lit. In this way the ob-
server may sit in comfort in any por-
tion of the room, read his magazine
under the lamp and yet look up and
observe the pictorial image which the
sound accompaniment indicates is of
interest to him.

Such receiving equipment is now be-
ing developed in the laboratories of
several highly responsible companies.
The new equipment, which will be in-
troduced this fall, will probably pos-
sess the following advantages:

¢ Vice-President, Jenkins Televicion Corp.
Chief Engineer, De Forest Radio Co.

TELEVISION NEWS

WiLL

Answered by
D. E. REPLOGLE*

Peep-hole stage sure to be
abandoned shortly for the pro-
jector type equipment due to
accelerated engineering efforts.

(1)
(2)

Silent operation;
Translucent-screen projection,
which can be observed from a
wide angle;
Greater picture-brilliance than
hitherto obtained;
(4) Larger size of image;

(5) Choice between orange color or

black-and-white;

(6) Compactness—
and all at a price no higher than now
asked for present equipment. This is
what constant research, good engi-
neering and production facilities can
promise for the winter of 1931 and
1932, Couple this with the rapid de-
velopment of much better and more
efficient transmitting equipment, and
the winter of 1931 and 1932 looks like
a real television year for the experi-
menter; with little excuse for him to
sit back and say: “I guess I'll wait
until they have better equipment be-
fore 1 buy.”

It must be recognized, however, that
radio television is a new art, while

(3)
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The RADIOVISOR

of TOMORROW
BE LIKE'’

sound radio is highly developed. Also,
it must be kept in mind that some
eleven million homes now have excel-
lent radio receivers. For this reason,
the new television receiving equip-
ment will probably be manufactured
scparately in the majority of cases
without the sound receivers; since any
sound receiver can be used to tune in
the synchronized sound for the picture
tuned in on the television set. Thus
the combined sight-and-sound recep-
tion in the home gives the radiovision-
ists true radio-talkies.

As the television receiving equip-
ment proves itself satisfactory in the
hands of Mr. John General Public, the
sound and sight will be combined in a
single cabinet; because of economies
that can be effected in the equipment
when sound and sight are together.
There is danger, however, in effecting
this marriage too quickly; due to the
facts pointed out above, namely, that
the television receiving equipment will
undoubtedly go through much develop-
ment in the future seasons, as did
sound broadcasting.

In any event, the future of televi-
sion reception as seen by Mr. John
General Publie, while full of many
challenging problems, looks very
bright. We have every reason to be-
lieve in, and to expect the development
of, more and more satisfactory tele-
vision broadcasting and reception dur-
ing the coming radio season.

New 3 by 3 ft. Image Projector

HIS newest
projector is
built on a

portable

steel truck enab-
ling one to move
it from place to
place without dif-
ficulty. Every-
thing required for
the operation of
the large projec-
tor is mounted in
the cabinet, the
complete power
supply, amplifiers
and power con-
trols taking up
most of the space.
The controls on
the projector are,
in the order of
their importance
— gain control,
light control and,
of course, the
switches required
to start and stop the motor and am-
plifier. The amplifier within the pro-
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Latest exhibition model Jenkins Projector.

jector cabinet will operate from the
(Continued on page 382)


www.americanradiohistory.com

rﬂﬂ“

334

"1 ELEVISIO

By DR. FRITZ NOACK (Berlin)

TELEVISION NEWS

Nov.-Dec., 1931

at the German
N Radio Exposition

Several new designs of television scanners and receivers were shown at the famous
German Radio Exposition and these are interestingly described by Dr. Noack, in the

accompanying article.

Some of the newest television inventions exhibited included a

new ““mirror-screw’” scanner; the new von Ardenne ‘‘cathode ray scanner” for trans-
mitting and receiving; also a new line of television kits.

LTHOUGH television at pres-

ent is carried on in Germany

over broadcast channels (i.e.,

ordinary long waves) and even
there only experimentally—and even
though we cannot count on the intro-
duction of *“ultra-short wave tele-
vision’’ before next year, or the year
thereafter—still it was highly com-
mendable that the German Reichspost
(Post Office Department) decided to
institute a television display at this
year’s radio exposition. This step is
welcome, because it is necessary to
call to Lthe attention of the public that
in Germany, research is still being
actively carried on in the field of tele-
vision and, indeed, with great success.
The radio exposition unquestionably
proved that; for the television pic-
tures shown this time were of surpris-
ing pictorial sharpness and of unus-
ual brightness. Furthermore, tele-
vision models were displayed which,
in contrast with previous radio ex-
positions, may be described as abso-
lutely new in design.

Sets were displayed by the German
Reichspost, the Fernseh Co., the
Tekade-Telehor Co., and the D. S.
Loewe Radio Co. (M. von Ardenne).

The television section was the cen-
ter of interest this year. The quality
of the pictures obtained won the pub-
lic’'s unanimous approval. Foreign
visitors, including experts from Eng-
land, freely admitted that what is be-
ing done in Germany today in the
field of television, promises distinct
success and in many respects sur-
passes what other European coun-
tries have to offer in this field.

Films Show Relative Scanning

Efficiency
First, the Reichspost showed a
gseries of films, which had been

scanned with different numbers of
pictorial elements. Thus they dem-
onstrated the varying degree of pic-
torial sharpness with different num-
bers of pictorial elements. The films
were projected in the ordinary way
(i.e., not through televisors); but it
could be determined, as in the case of
regular television pictures, that for
reproducing sharp pictures of two
persons, at least 5,000 picture ele-

ments are necessary; and for scenes
with more than two persons, at least
10,000 elements. The Reichspost
furthermore exhibited some television
receivers, built for itself, of the type

The new 84 line “‘mirror-screw™ scunner,

with synchronous motor, exhibited at the

German Radio Exhibition by the Tekade-
Telchor Co.

for 5,000 pictorial elements. One re-
ceiver was shown with a Nipkow dise,
and another with a Braun tube scan-
ner; both types of receivers furnished
very good pictures,

Disc and Tube Scanners Shown

Much more significant, however,
were the demonstrations of the Fern-
seh Co., which exhibited one receiver
with a Nipkow disc and one with a
Braun tube. It is well known that
the Fernseh Co. is working with the
optical firm of Zeiss, which possesses
highly efficient and precise apparatus
for making optically exact Nipkow
discs. While formerly, in disc recep-
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tion, one usually saw so-called
“streaks” on the pictorial surface,
today these have entirely disappeared.
This represents a marked advance, if
we consider that even the Fernseh
Co.’s receiver operates with 5,000 pic-
ture elements; so that the Nipkow
disc is provided with very tiny little
holes. It is furthermore very impor-
tant, in the case of the Fernseh ap-
paratus, that the pictorial brightness
was perfectly satisfactory; indeed, so
far advanced, that one can clearly
observe the images, even in an un-
darkened room —a thing hitherto
quite impossible. The Fernseh design
employs a new kind of high-power
glow-lamp, possessing unusually great
surface brightness. To be sure, this
lamp requires considerable exciting
power, which can only be given with
an extra amplifier. It is to be noted
that the new Fernseh set ran almost
noiselessly; this will mean a great
deal, in view of the simultaneous
sound transmission which is, of
course, absolutely necessary. Hitherto
it has always been felt as a disad-
vantage of all rotating televisors that,
unlike the Braun tube, they did not
operate silently. Besides, with the
Fernseh receiver, a film was not pre-
sented. Instead, a living subject was
reproduced, who at the same time
spoke into a microphone; the voice
being reproduced by a loud speaker.
Thus the public was able actually to
see how future *“sound-television”
broadcasts will take place.

“Mirror-Screw™ a Novelty

The new “mirrow-screw’” televisor
of the Tekade-Telehor Co. appears
very promising. This televisor was
evolved by Okolicsanyi and Wicken-
hauser of the Telehor Co. (not by
Von Mihaly who, moreover, has not
been associated with the Telehor Co.
for a long time and therefore also has
nothing more to do with the television
developments of this firm and of
Tekade). The ‘“mirror-screw”, of
which a description has previously
been given, and the manufacture of
which is naturally not at all simple,
has been so perfected that the qual-
ity of the television pictures is per-
fectly satisfactory.
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During the exposition, pictures were
presented with 5,000 elements, with
an original size about 8 x 11 cm.
(about 3 x 4 inches). The screw had
84 individual mirrors; and one can
easily imagine how narrow the indi-
vidual mirror strips were. Further-
more, if it is considered that the in-
dividual mirror surfaces must be
very exactly adjusted, it is easy to
imagine the great difficulties of
manufacture; suitable means have,
however, been found to make the ad-
justment more easy.

A brief description of the system
may be justified. On a vertically-
revolving shaft, thin metal plates are
arranged, in order, in the form of a
winding staircase. The narrow per-
pendicular edges of the “steps” are
polished most brilliantly, so that they
act as “mirrors”. Each of these edges
reflects a small bit of the filament of
a special glow-lamp, which is fed by
the television currents, and gives,
with the rotation of the mirror screw,
a line of light across the frame. Since
the mirrors are arranged at equal
angles to one another, the light lines
are produced in regular succession.
The advantage of the mirror screw
lies in the size of the original pic-
tures obtainable with small dimen-
sions of the whole television set, which
is due to the fact that the size of the
set is quite independent of the num-
ber of mirrors or pictorial lines.

A further advantage is the efficient
utilization of the light of the glow
tube; so that one conveniently gets
along with glow-tubes which can be
fed by normal power output tubes,
hence requiring no additional ampli-
fier. The pictorial brightness shown
at the exposition was so great, that
one could observe the pictures com-
fortably in a lighted room.

As compared with the Nipkow dise,
the “mirrow-screw” get has the ad-
vantage that one is not obliged to
look at the picture from any definite
direction; for there is no need of an
enlarging lens, such as the Nipkow
discs require.

TELEVISION NEWS

““neck’” of the von Ar-
denne cathode ray scan-
ner tube for television,
which was exhibited at
the German Radio Ex-
hibition. Note the
space-charge cylinder at
the extreme right; in
front of this the
anode, followed by the
two condenser systems
used for horizontal and
vertical deflection of
the electron stream.

A close-up view of the \
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Cathode Ray Receiver and
Transmitter
Furthermore, there was great in-
terest in the television receiver of the
D. S. Loewe Radio Co., developed by
Baron Manfred von Ardenne. As is
well-known, this receiver operates
with the Braun cathode-ray tube as
a scanner. In contrast to all other

TELEVISION

at the

New York Radio Show

In the Next Issue

Braun tube scanners, the apparatus
devised by von Ardenne possesses
enormous image brilliancy, coupled
with great clarity of the reproduced
pictures; due principally to a suitable
luminous layer and also to the very
high anode potential of 4,000 volts,
and to the very smooth operating con-
tg‘;)l of the pictorial elements’ inten-
sity.

Braun tube television
receiver  complete,  as
developed by von Ar-
denne.  The knobs at
the side are turned to
adjust the image sharp-
ness and the pictorial
change frequency,
which are produced by
adiusting the voltages
applied to the appa-
ratus.

www americanradiohistorv com

It is especially noteworthy that M.
von Ardenne likewise exhibited and
used as a television transmitter, one
utilizing a Braun (cathode-ray) tube,
probably the first of this kind. The
advantage of this new type of trans-
mitter lies especially in the fact that
it is extraordinarily simple, and par-
ticularly suits the Braun-tube re-
ceiver, with regard to the synchron-
ization between pictorial-line fre-
quency and pictorial-alternation fre-
quency.

The von Ardenne cathode-ray trans-
mitter operates as follows: on the
luminous surface of a Braun tube are
described horizontal lines of light,
whose number and frequency must
agree with those at the receiving end.
These lines of light are projected upon
the film to be transmitted, by means
of an optical (lens) system. The
number of “frames” of the film must,
of course, agree absolutely with the
number of pictorial changes of the
light lines on the Braun tube. This
is effected by an electric contact on
the film projector. The light pene-
trating the film is directed upon a
photo-cell, whose currents are ampli-
fied by an amplifier which is distor-
tionless up to one million cycles.

How von Ardenne Improved Braun
Tube

The receiving tube of von Ardenne

differs from the transmitting tube, in

that the electron stream, illuminating

the luminous screen, is still influenced

in its intensity by the television cur-

rents which come from the trans-
mitter. Modulating the electron
stream in its strength has caused

many headaches for television inven-
tors experimenting with the Braun
tube. M. von Ardenne has solved the
problem by surrounding the filament
of the Braun tube with a cylinder,
applying a negative potential to this
cvlinder, and conducting the television
signal voltages on the one hand to the
filament, on the other to the cylinder.

(Continued on page 381)
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Fig. 1—Cathode ray tube set up for the transmission of *“movie”’
film imayes.

tion the writer reported on suc-

cessful transmissions by tele-

vision, in which both transmitter
and receiver operated with cathode
ray tubes. In a scientific study of this
subject published in the interim,* the
essential details of the method has
been presented and discussed at
length. By new work, especially ener-
getically carried on and performed
with the assistance of the Loewe
Radio Co. (Germany), it has been pos-
sible to realize further essential im-
provements in the quality of the pic-
tures transmitted.

I N a former article in this publica-

Improvements Attained

The progress attained, which ap-
pears most clearly from a comparison
of the photographic copies of the
fluorescent screen pictures, is the re-
sult of a great number of individual
items of progress: improvements in
the transmitting tube and, in particu-
lar. a further reduction of the inertia
of the screen; improvements in the
optical apparatus; the use of more
sensitive photo-cells; and finally the
design of amplifiers of still higher
frequency-range, enter into the col-
lective progress at the sending end.

Progress at the receiving end is
centered mainly in further improve-
ment of the light modulation, which
now operates in a practically ideal
manner. The need of the improve-
ments mentioned and the degree of
improvement attained was determined

* M, van Ardenne : Ueber neue Fernsehsender
und  Fernsehempfiinzer  mit Kathelenstrahl-
rihren—"New Television Senders and Receivers
With  Cathmte  Ray  Tubes"=-published  in
“Perngehen”, Noo 2, 1031,

el ] F el el T T

researches

and judged almost exclusively by
measurements. Without going further
into the details of the advances, which
would be of interest only to specialists
in this field, I shall take up the picture
qualities attained and attainable.

Fq. 3 — Excellent

photograph of a typi-

cal imuge as reproduced

on the target of Ger-

man cathode ray scan-
ner.

Fig. 2—Cathode ray
tube scanner for recep-
tion of television
images, as butlt by the
Loewe Radio Co.. of
Germany, and exhib-
ited at the recent radio
show' tn Berlin.
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YES—Europe

Sees Images

With

Cathode Ray
Tubes!

By BARON MANFRED VON ARDENNE

Europe has taken the lead in the development and
demonstration of cathode ray tube scanners
for both transmitting and receiving tele-
vision images, due principally to the

of Baron von Ardenne.

Cathode ray scanners were shown
at the Berlin radio show.

The Transmitter

The transmitting *apparatus, which
is arranged at will for sending con-
tinuous films or stationary film pic-
tures, is shown in Fig. 1, At the left
in the background is the Braun {(ca-
thode-ray) tube arranged with its as-
sociated apparatus. On the fluores-
cent screen, photographed in opera-
tion, may be recognized the luminous
rectangle, which is sharply reproduced
on the film, via the optical system.
Behind the mechanical apparatus for
carrying the film, in the extreme fore-
ground, may be recognized the box for
the photo-cell and the first stage of
amplification, which is fastened to the
main amplifier.

From the transmitting end, the
different frequencies for “synchroniz-
ing” and “light modulation” reach the

S
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receiver over wires. At any rate, with
the use of ultra-short waves as car-
riers. there is no ditliculty confronting
us in the transmission of these fre-
quencies; so that it is perfectly suf-
ficient to perform the television ex-
periments in the laboratory in the
manner indicated.

The Cathode Ray Receiver

The receiver used today is repre-
sented in Fig. 2. In an opening of
the housing the fluorescent screen of
the cathode-ray tube is to be seen. At
this point the picture appears and,
with this arrangement, it is, of course,
viewed from the outside. The pic-
tures reproduced herewith were ob-
tained by photographing the screen
picture from the outside. The difter-
ent parts for operating the tube are
inside the box which, with its evident
size, offers also space enough to re-
ceive the television amplifier (for re-
ception) and the sound receiver, with
even the loud speaker and transtormer
connections, if desired.

Pictures of Images Received
Two recent pictures, obtained with
the illustrated apparatus in the labo-
ratory of the writer, are shown in
Figs. 3 and 4. Of course these pic-
tures are not retouched. If one com-
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Fig. 4—Another photo of a television

image as budt up on the targer end of a

cathode ray scanner, as pecfected by the
author.

pares the reproduced images with
ordinary pictures, it will be recognized
that they possess a richness of detail
corresponding to about 9,000 pictorial
elements. In Braun-tube televigion,
with changeability of line and picture
frequency, and the possibility of mut-
ual covering of the controlled light
points, practically nothing but a com-
parison with ordinary pictures seems
suitable as a basis of judgment. In
both (on the original prints) pictures
one can plainly see under the eye of
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the right head the familiar beauty
spot (court plaster). The pictorial
quality actually present when the
photographs were taken was, with the
continuously-adjusted framing rate of
26, considerably better than appears in
the pictures; i.e., it amounted to about
10,000 to 12,000 pictorial elements per
picture. The difference is due to the
fact that, in the course of the illumin-
ation, through disturbances in the
power-packs, the A.C. heating, etc,
small distortions of the pictures set
in, These, however, do not disturb
the eye, so long as they do not exceed
the size of one pictorial element diam-
eter. In the process of photographic
fixation, on the other hand, even the
above mentioned small distortion suf-
fices to reduce the sharpness consid-
erably.

Present Limitations

Today the limitation of the pictorial
quality, in the cathode ray televisor,
lies chiefly at the transmitting end.
The receiving end, which also fur-
nished the Braun-tube ‘‘image pic-
tures” 3 and 4, is today so far devel-
oped that, right now, 20,000 to 30,000
pictorial elements per picture would
be possible, if a transmitter were
avatlable with this frequency-range,
which is only a matter of time.

“Behind the Scenes’’ in a Television Studio

THE three accompany-
ing pictures are in-
teresting in that
they show several angles
of television broadcasting,
with which the public is
not familiar. The photo at

Neenes herewith <how (televisiop
~tudia 6f COolumbia Breadcuasting
Nustenr > Loeft—-Mixa Helen Choal,
Broadwdy aclreas. Belaw—-Hoto
speukcers and xingers perform in
tolovision studio.

the left shows Miss Helen Choat, popu-
lar Broadway actress, who recently
guve a series of dramatic readings
over the Columbia station W2XAB
(voice broadcast) over W2XE. Note
how the microphone is placed above
the speaker; in actual use it is folded
back against the sloping photo-cell
panel. The center picture shows how
speakers read their talks while being
televised. The manuseript is placed
at such an angle that the speaker’s
(Continued on page 380)

=

GLASS =

LENSES
y

| MANU-
14 SCRIPT

SCANNING

)

PROTO CELLS, &

MIGROPHONE

www americanradiohistorv com


www.americanradiohistory.com

338

TELEVISION NEWS

Nov.-Dec., 1931

The photograph above shows several different styles of ‘'neon
crater tube, with fins on the cathode to help dissipate the heat; the tube next to that has a large cathode plate and (s viewed end-
on: the third crater tube shown (s viewed from the side. while the tube at the extreme right is viewed from the end. The feature
of all crater tubes {s to obtain a highly concentrated discharge tn @ small area, so as to have a bright point of light, instead of a
widely diffused light.

crater’’ tubes: Fiyg. 2 at the extreme left shows an air-cooled

THE CRATER TUBE

ARLY in the development of

television, it became apparent

that the light source is the

“bottle neck” through which
the results of a television receiver
must pass. Since the very beginnings
of the art, we have been searching
for a light-source that will respond
to the high frequencies that light
transmission demands, and at the
same time give sufficient illumination
for the production of pictures. Until
just recently, the best that the lamp
art had to offer was the so-called flat-
plate neon glow-lamp, which is now
well known to the television experi-
menter. While the present glow-lamp
works well for the purposes of the
amateur enthusiast, who is satisfied
with the very thought of actually re-
producing living images by radio, we
must realize that the ultimate judge
of the television image will be Mr.
Layman, a hundred million strong,
who is interested in “entertainment’;
and the Mr. Layman will require that
his sight reception be at least com-
parable with the early motion pic-
tures. That ultimate criticism sooner
or later standing in our path, it is
apparent that we must develop a
better light-source as the next step in
improving the television image. Why
the flat-plate glow-lamp will not lend
itself to our requirements can be eas-
ily explained.

* Vice-President, Jenking Tclevision Corp.

By D. E. REPLOGLE*

Speeially Preparcd for TELEVISION NEwS

What is a crater tnbe? How
does it differ from the usual
flat-plate neon tnbe? How
much current is required to
operate a crater tubhe? These
and other vital questions on the
newest television scanner tube
are here answered by an emi-
nent authority.

Inefficiency of Flat-Plate Neon Tube

It is obvious that, if we are trans-
mitting square elements at a frame
ratio of 5 by 6, only 1/4,320 of the
light available on the neon lamp is
observable at any instant. In film
scanning, and in our later “direct film
pick-up”, however, the assumption of
square elements is incorrect, since our
horizontal resolution may be from
three to five times as great as our
vertical resolution. 'Therefore, only
1/17,280 of the actual light on the
plate is usable! And even this cal-
culation is based on the assumption
that we are covering the whole of the
plate with the scanned area.

We can readily deduce, from the
above situation, that any method
which can be devised to utilize the
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whole glow, of a gaseous source, will
result in an enormous increase in
illumination of the picture. By its
means we could use a projected image
thrown on to a translucent screen;
we could increase the number of lines
per frame for better detail—in short,
we would transfer the “bottle neck”
of television from the light source, to
some other factor in the chain, with
a consequent improvement in the re-
sulting pictures. To be more concise,
if we could concentrate the light,
which we now spread out over the en-
tire surface of the square plate, we
could use all of it at each hole of the
scanner, instead of the wvery small
fraction that now finds its way
through the lens.

These facts and their natural de-
ductions have led engineers (who
know that in most gaseous types of
tube the illumination is, roughly, pro-
portional to the current through the
tube) to attempt to develop a tube in
which a highly-brilliant, concentrated
point of light can be obtained, with a
reasonable amount of current, such
as from 30 to 150 milliamperes. It
was important to preserve the linear
increase in illumination with current,
that has been developed in the plate
type of lamp. The characteristics
necessary are that each small increase
in current shall provide a constant
increase in illumination with faithful-
ness of modulation; i.e., that the rap-
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idly varying current necessary to tele-
vision, which may be as high as 40,000
cycles, shall produce no distortion.
This last characteristic (i.e., response
to high frequencies) has limited our
television mostly to gas-discharge de-
vices.

A great number of possibilities for
securing a bright projected picture
present themselves, the minute we
have developed a satisfactory “point
source” of light, which can be modu-
lated without distortion. By the use
of a scanning disc, we may use each
hole of the disc as a ‘“pin-hole” cam-
era; and, by the use of suitable lenses,
this brilliant point of light can be
projected and caused to scan the pic-
ture on the screen. It is also possible
to use vibrating mirrors to reflect the
image of this source in a scanning
cycle. It is also possible to use pris-
matic discs, such as were first used
by C. Francis Jenkins, in his early
motion-picture projectors. Resort may
also be taken to mirror drums, mirror
dises, and mechanisms of various
forms to cause the light to be pro-
jected in a scanning cycle on a screen,
translucent shade or what not.

However, thus far, the most simple
and satisfactory method to be devel-
oped is to use a disc which, instead
of the usual pinholes in its periphery,
has lenses correctly designed and of
proper focal length to fit into the de-
sired system. With this “lens-disc”
and the latest, most efficient and suc-
cessful “point-source” of light, it has
already been possible to scan with
good illumination a received image of
ten square feet!

The neon lamp glows because, in
the presence of a sufficient potential
gradient, the atoms of gas break down
and give up one or more electrons,
which travel against the potential and
cause the current flow. In their mi-
gration through the atoms of the gas,
they collide with other atoms and
cause those to vibrate at light fre-
quencies. This collision is strongest
near the plate and causes what we
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view of water-cooled
crater tubhe.

Sectional neon

TELEVISION NEWS

Latest type of neon crater tube.

will term a “glow discharge’ in the
gas.

It has been found that, by increas-
ing the number of molecules in the
tube (or, in other words, increasing
the gas pressure), this discharge is
made to cling closer to the negative
electrode; although the potential gra-
dient necessary for “ionization”, which
the above process is called, must be
created.

Another important fact, which en-
ters into the design of the tube, is
the point where ionization occurs.
The potential drop at that point in
the gas, or the resistance to the flow
of current, is much less; which tends
to concentrate the flow through the
gas at the point of least resistance.
Still another interesting fact about
gas-discharge devices is that, wher-
ever a gas is confined by solid boun-
daries, such as a crack or crevice in
an electrode, ionization will become
much more intense; and the light will
be much mare intense if the discharge
can be confined to that part of the
electrode.

With these facts in mind, the early
experimenters set out to produce a
“point-source” of light from a gas-
discharge tube. The early work took
the form of a small hole bored in the
negative electrode of the tube, with
an anode surrounding this hole; so
that the potential gradient would be
even all around the hole. It was pos-
cible then to concentrate the flow of
current through the electrode, through
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the gas in the hole, and a very intense
light was achieved. This was trans-
formed into heat with the result that,
where light was brightest, the heat
was greatest; which led to the melting
or sputtering of the metallic electrode.
This darkened the tube and shortened
its useful life considerably.

All this led the experimenters to
enlarge the negative electrode for
better absorbing the heat, and re-
radiating it through the walls of the
tube.

Figure No. 2 shows this early type
of tube. In this will be noted the
ring anode which is positive, and the
large metallic negative electrode, with
its radiating fins to dissipate heat. In
the center can be seen the small hole
in which the intense glow occurs. If
all the voltage gradients are sym-
metrical in the tube, and the material
in the electrodes i3 homogeneous, the
discharge will concentrate itself in
the small hole. These factors, how-
ever, are difficult to keep constant in
production; and other means have
been developed to insure the concen-
tration on the discharge at the proper
point.

It has been found that oxides of
barium, strontium, calcium and the
like have the property of emitting
electrons, even at comparatively low
temperatures. So the next step was
to coat the inside of the small hole
with a proper mixture of these oxides.
This made the concentration of the
discharge extremely simple, and per-
mitted the research men to concen-
trate their efforts on the dissipation
of the heat from the enlarged nega-
tive electrode (cathode).

The next step was to make a “water-
cooled” electrode, and various types of
these tubes have been developed. It
was then found possible to put very
high current through these tubes,
without destroying them, and to se-
cure an extremely intense light. The
water-cooled arrangement has, how-
ever, proved impractical, and it is

(Continued on page 391)
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tube.
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BIRDS EYE VIEW

Fia. 3 above shows top view of Ford spark
cotl and step-down iransformer.

HE attachment that I used on

my one-tube short wave re-
l ceiver for seeing pictures from
Washington, D. C., is very sim-
ple. The pictures received at Daven-
port, Iowa, by using that small piece
of apparatus are fairly good. Now,
here’s the dope:
PParts Needed for the Attachment:
One filament transformer (Sec.
voltage 25—3)............ $3.00
One Ford spark coil
One A.C. switch
One 3xT7-inch hard rubber panel. .15

One 7x10-inch wooden baseboard .10
Eight 14-inch wood-screws
(brass preferred) ........ 05
Two 34-inch wood-screws (brass
preferred) ............... .01
Two binding posts (brass, nickel-
plated) .................. 05
TOTAL ..ccvevvnvs... 3476

i 2
/'%ﬂ/é

Fig. 2 above end view of Ford spark coil
and transformer assembly.

The cost is only approximate; the
experimenter may have a few or all
of these parts in his work-shop.

The hook-up of the attachment is
shown in Fig. 1 at the right.

The hook up of the short wave re-

ceiver used appears at the left. The
parts used are as follows:
One 3-circuit tuner form, rewound

for short wave reception
One .0005-mf. variable condenser
One UY tube socket
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THIS OUTFIT RECEIVES

RADIO MOVIES
1000 Miles

By RAYMOND STEPHENS

The author describes a simple and inexpensive television
= o] S . Ll . 7....1.° )
receiver, which enabled him to pick up Washington, D, (.,
images at Davenport, la.

\/4
e » S.P.DT SWITCH NEON
: LAMP
.0({)025-MF. /

FORD WIT!

OIL TRANS S CH

. nov.

AC.

Fig. 1—Wiriny diagram of Mr. Stephens simple television receiving circuit, with which

he claims to have received television images transmitted from Washington.
at his station in Davenport, Ia.

“WIIKK

One 7” x 14” panel

One 8" x 13” baseboard

Two Pilot art dials

One Bradley grid leak (variable)

One .00025-mf. grid condenser

Two cord tip-jacks for phones

Four binding posts

One binding post strip,
holes

One S.I>.D.T. switch

One A.C. switch

One 227 detector tube

Two 45-volt “B” batteries

One .002-mf. fixed condenser

Ty
/%/, V't

:n—.
e —T |

with four

i

I'xa 4, above, shows terminal panel with
Ford coil and transformer behind 1.
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D. C.

The coil of the short wave receiver
is wound as follows: Primary, 6 turns
No. 18 D. C. C. wire; secondary, 10
turns, No. 18 D. C. C. wire; tickler, 8
turns, No. 18 D. C. C. wire.

Assembly of the Televisor

Now back to the construction of the
attachment:

Take off the Ford spark coil vibra-
tor. Mount the coil on the baseboard,
using strips of aluminum or brass
3/8"x1/16”x10". The coil is mounted
on the baseboard, 1 inch from the
panel and running parallel with it.
(See Fig. 2.) The filament trans-
former is mounted in back of this in
any convenient position. Mount the
panel on the baseboard, using the two
3" wood screws to hold it in place.
At the front. left side. mount the two
binding posts, one inch from the top
edge and side. On the right side,
mount the A.C. switch one inch from
each edge (top and side).

The wiring is now to be started.
It is best to use No. 18 or No. 14
D.C. wire. From the 2.5-volt termin-
als of the filament transformer, run
one lead to the bottom terminal of

(Continued on page 390)
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BUILDING A 1200 Cycle

SYNCHRONOUS MOTOR

By KENNETH E. SHERMAN

Complete instructions are here given so that any one in the least familiar with
mechanical or electrical work can build for themselves a 1,200-cycle synchron-
ous motor.

1,200-cycle synchronous motor is here

shown driving Mr. Sherman’s scanning disc,

the image visor being seen at the top of the
picture.

scanning disc motor cannot be

operated from the 110-volt light-

ing circuit, synchronizing the re-
ceiving scanner is something of a
problem. Even where alternating cur-
rent of the same frequency as that
used at the transmitter is available,
it is only when the transmitter and
receiver are supplied by the same
power company (or companies whose
lines are interconnected), that this
system of synchronizing is satisfac-
tory. After trying various mechanical
and electrical speed controlling de-
vices, the following system was
worked out.

A small universal motor (A.C. and
D.C. 110-volt type; usually series-
wound), operated from the 110-volt
lighting circuit, is belted to the scan-
ning disc’s shaft, and furnishes the
power for driving the disc. A syn-
chronous motor, having 120 poles, is
coupled directly to the shaft, and sup-
plied with about 15 watts of A.C. from
a 1200-cycle oscillator. When the
scanning disc attains a speed of 1200
R.P.M., the synchronous motor “falls
in step” with the oscillator and holds
the disc at this speed; thus insuring
the proper initial scanning speed. The

IN localities where a synchronous

oscillator is coupled to the image am-
plifier in such a way that, during re-
ception, the oscillator falls in step
with the 1200-cycle component of the
transmitted signal. In this way
“automatic synchronization” is main-
tained.

The 1,200-Cycle Oscillator

The details of the oscillator and its
associated amplifier are shown in Fig.
1. This type of oscillator, known as
the dynatron, was chosen for its in-
herent stability. The only thing that
will seriously affect the frequency of
this oscillator (assuming constant ca-
pacity and inductance) is a change in
plate or screen-grid voltage. For this
reason we must have a nearly constant
voltage at the points marked *“- 22"
and “+ 67.” In the writer’s opinion,
there is nothing better suited to this
purpose than a good fresh dry “B”
battery.

The dynatron characteristic of 24
tubes varies somewhat; that is, differ-
ent tubes may require slightly differ-
ent plate or screen-grid voltages to
maintain stable oscillation. This is
easily provided for by connecting one
or two 4Y-volt “C” batteries, in the
plate or the screen-grid lead, as may
be required.

The coil L1 and the condensers C1
and C2 form the oscillating circuit.
L1 is the secondary of a Ford spark
coil, with the primary and the core re-
moved. These coils vary somewhat but,
when shunted with a capacity of .06-
mf., they resonate somewhere near
1200 cycles. The one used escillated
at about 1220 cycles, when shunted
with a capacity of .06-mf., C2 in Fig.
1. C1'is a .0005-mf. variable con-
denser and adjusts the circuit to the
exact frequency. L2 is a small filter
choke of the kind used in “B” sup-
plies. The amount of inductance used
here is not critical, but the choke
should resonate somewhere near 1200
cycles.

T1 is an ordinary push-pull audio
transformer. Probably greater grid
excitation could be obtained for the
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The field winding is supplied with direct current from a 6-volt
storage-battery or other source.

Sherman's scanner,
showing universal *‘power” motor driving
scanning disc.

Rear view of Mr.

output stage by using a resonant cir-
cuit here, but still larger tubes would
be necessary to gain anything by it.
’10s were used in the push-pull stage
for reasons of convenience, but ’45s
could be used as well.

The transformer T2 is similar to
the choke L2, with the addition of a
center tap and a secondary of 75 turns
of No. 12 D.C.C. magnet wire wound
over the outside of the original wind-
ing.

The 1,200-Cycle Synchronous Motor

The synchronous motor (details of
which are shown in Fig. 2 and 3) is
similar in some respects to a phonic
wheel. The armature has 120 slots,
in which is the 1200-cycle winding.
The field has the same number of
slots, and is supplied with direct cur-
rent from a storage battery. The
armature and the field member are
built up of thin pieces of soft iron.
It i3 not necessary for the stator piece
to be laminated in this case, as its
winding carries only direct current;
but this construction was convenient.
The iron was first cut into pieces 7
inches square, enough to make a stack
about 9g-inch high. Each piece was
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Wiring diagram of 1,200-cycle oscillator, used with synchronous motor designed and
built by Mr, Sherman.

Nov.-Dec., 1931

placed in a lathe and trimmed down
just enough to remove the sharp
edges and to insure its being perfectly
round and free from humps. The
lathe used happened to be equipped
with a large circular pattern, marked
out in degrees; which was very con-
venient for marking the location of
the slots on both the rotor and stator.
The slots were sawed with a power
saw, using a blade 1/16-inch thick, to
a depth of Vi-inch in the rotor and
%5-inch in the stator. This leaves the
teeth slightly over 1/16-inch thick.
The exact thickness of the teeth and
slots is not important; but they must
be accurately spaced and of the cor-
rect number, 120,

Motor Windings

Both the stator and rotor are wound
with No. 21 D.C.C. magnet wire. The
slots are insulated with varnished
cambric, to prevent the sharp corners
cutting through the insulation on the
wire. The winding is put on in zig-
zag fashion—that is, over in one slot

e 3: IZOSI.OTS-7/

then carefully centered and screwed to % 5 /f :
a face plate in a lathe; using a fine L |
sharp tool, a 5We-inch circular piece ol '
was cut out of each, using care not to i ;’r el
make the cut too wide. .'5’:’? £

The stator pieces, B, were then ¥
drilled for small rivets and riveted

securely together; after which the
inside surface was filed down smooth. o ;
The circular pieces A for the rotor ,{'/;"”’#?'
were bolted together temporarily with P ;

three bolts near the outside edge, and >
drilled through the center for a 34- T )

inch shaft.

Truing Up Rotor and Cutting Slots
The assembled rotor was then

T Lew BF

Details of 1.200-cycle synchronous motor here described by Mr. Sherman.
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Detarls and dimensions of 1.200-cycle
synchronous motor, stator and rotor.

and back in the next, and so on around
until the slots are filled. There are 6
turns in each slot on the rotor and
12 on the stator.

The shaft C was turned out of a
piece of cold rolled steel. The rotor is
held in place between the threaded
portions of the shaft by means of two
ordinary 34-inch hex nuts.

The copper ring D is driven over the
fiber insulator E, and the whole driven
on the shaft, nearly up to the 34-inch
shoulder; followed by the fiber washer
F. There are two of these assem-
blies, one on each side of the rotor.

There are four of the frame pieces
S, mounted two on each side of the
stator, with one of the spacers T
under each end of each piece. The
two cross members R support the ro-
tor assembly by means of the brass
bushings shown at J. These bushings
are carefully fitted to the shaft and
are made to drive loosely into the
cross-members, to allow for any slight
error in alignment,
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i () WINDING
R BOLT
R S HOLE FOR *®)

STATOR

FRAME WFIBER
PIECE = WASHERS
(R) AND
SLEEVE
BACK VIEW TOP VIEW

SIDE SECTIONAL wiEw

_BRUSH ASSEMBLY MOUNTED ON CROSS MEMBER (R)

Above: Side view of rotor and stator, showing position of rotor
laminations on shaft; also details of brush construction.

Right: Wiring diagram showing, in simplified fashion. how rotor
and stator coils are wound in slots.

Brush Assembly

The cross-members also hold the
brush assemblies. The brush is held
in place by the bolt K, which goes
through the 3/16-inch hole in the cross
member. The bolt is insulated from
the cross member by means of the
fiber sleeve O, and two fiber washers,
P. Two nuts on this bolt, one on each
side of the cross member, serve to
adjust the position of the brush. The
brushes, H in Fig. 3, are copper bars
with a groove cut across one end to
fit the slip rings. Opposite this groove
on the same end is a small groove cut
lengthwise in which rests the curved
end of the wire spring I; the straight
end of this spring goes through the
small hole in the head of the bolt K.
The slight tension required to hold the
brush against the slip ring is obtained
by turning the bolt until the brush is
in place and the spring is bent slightly
from the tension.

FRAME PIECES (5)

e |
i

The field winding is supplied with
direet current from a 6-volt storage
battery. The resistance of this wind-
ing is slightly over one ochm; making
the current drain about 5 amperes,
which is not excessive for a medium
sized battery.

The armature is fed with 1200-cycle
current from the secondary of the
transformer T2, shown in Fig. 1.

Operation Hints
To establish synchronism, for the
first time, between the oscillator and
synchronous motor, the connection
marked X in Fig. 1 is connected tem-
porarily to the grid of the first tube
in the image amplifier. This pro-
duces a strong 1200-cycle modulation
in the neon lamp, which shows in the
viewing aperture (when synchronism
is approached) as two vertical bands,

one “dark” and one “light.”
If the synchronous motor is fune-

FRAME PIECES (S)

CROSS
MEMBERS

(R)

SPACERS
(T)

SIDE VIEW

FRONT VIEW

Assembly view of bearing brackets and brushes of 1,200-cycle synchronous mator.
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tioning, these bands are very easily
brought to rest by adjusting the con-
trol rheostat on the driving motor.
“Hunting” is sometimes present in
the synchronous motor, and causes the
vertical bands to swing violently back
and forth in the aperture. This is
overcome by advancing the control
rheostat until the driving motor takes
the “slack” out of the synchronous
motor. When the proper adjustment
has been found, the control rheostat
may be left permanently in this posi-
tion.

To get the oscillator adjusted to
1200 cyeles, the connection X is re-
moved from the image amplifier and
left free. A picture is tuned in and
synchronized, using the oscillator tun-
ing condenser Cl1 as the speed control.
(The condenser must not be turned
too quickly, for this would throw the
synchronous motor out of step.) When
the oscillator is adjusted so that the
image drifts not more than one or two
frames per second, the connection X
may be made permanently to the out-
put of the image amplifier, as shown
in Fig. 1. After this about the only
manual operation required is to frame
the image vertically, at the beginning
of reception and perhaps, adjust the
oscillator tuning condenser slightly,
after the tubes have become thorough-
ly warmed up.

An arrangement for rotating the
frame of the synchronous motor could
be easily worked out, and would con-
siderably facilitate the framing op-
eration.

A six-volt pilot lamp, connected
across the brushes of the synchronous
motor, indicates synchronism between
the motor and oscillator. As synchro-
nism is approached, the lamp blinks
violentlv. The blinking gradually
slows down until the motor falls in
step; at which time the light brightens
up and remains steady.

Another way in which this appara-

(Continued on page 390)
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The author in his home television laboratory.

kind of photos we are looking for. so rush
you Vistalists!  Pronto’

Here's the
‘em alung, all

S

Nov.-Dec., 1931

(GETTING
STARTED

in

TELEVISION

By EDWIN J. BACHMAN

Pleasant surprises experienced by a dyed-in-the-wool

television experimenter.

buy a television outfit after reading Mr. Bachman’s
article—we miss our guess!

If you do not rush out and

OME day T will tell of my wild Fb announcements ending up with “look
dream of seeing at a distance RADIO CONDENSER €O’ ﬂ in,” became the challenge that made
in 1912 when selenium was the = CONDENSER ' me do something about it.
retina and the tantalum or Dismantling perfectly good electric

tungsten filament incandescent bulb, fans; making scanning dises out of
which lit and extinguished instan- aluminum pie plates; adding a resis-
taneously (so we thought after years tance-coupled amplifier to my regen-
of association with carbon filaments) erative short-wave receiver: discard-
was our hope for modulated light. ing a 65-cent neon lamp for a regular
It did not materialize and nothing Kino lamp; adding a stage of radio-
happened until 1930. frequency amplification to the short-

wave receiver—and still not enough

The Challenge—*“Lock In"! oo || power to modulate the neon tube.

Those signals that would almost IN HALF TO MAKE Then two stages of radio-frequency
“knock your ears off,” coming in on | TWO FROMONE amplification were used, and yet no
a short-wave headphone set, with § | pictures!

g ~ , %
R = 50000 OHMS VOLUME CORNTROLT

2 i['l | . ACROSS L. W. AMPLIFIER INPUT _

=1 24 i ea ‘a5
- | 5
k | i |

;él I

1 | )

| el | |
| It 1
| i | L i y
Ir | I'= €7V.} 135V, |$~ILEITE Ah:DSL:.!-?lFETRl.

o | staceor resisance |

1 -l’ i { COUPLED AUDIO AQDEDTD '— -~ — — — ———| —~ | —~
+e7v. +135V. 180v. | GIvVE POSITIVE PICTURE. S%UL?EST-:Z —’0
{ DP.OT. SW.."
SEPARATE FILAMENT TRANSFORMER |
AND "B” ELIMINATOR FURNISH ’ @

CURRENT FOR TUNER AND FIRST STAGE AUDIO,

MAGNETIC
SPEAKER

"BTELMINATOR
CHOKE FROM
Bw BBALKITE

NEON TUBE

Wiring diagram of Mr. Bachman's television tuner and amplifier.
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At this time I had a receiver with
four individually tuned circuits, a
panel on the front of the baseboard
and one on the back with two vari-
able condensers on each, and still I
—well the signals were (or so it
seemed) weaker than those heard on
my first small headphone set. They
were stronger, really, but they
seemed weaker on the loud speaker
than with headphones. Up to now
I had in the way of television pic-
tures the sum total of nothing. All
that work done and nothing to show
for it! If I had put larger dials on
the condensers I would, at least, have
had a little wagon.

I Get Beautiful “Music” Patterns

I came to believe that, if one lived
near enough to a television station,
the receiver would have worked; for
I could get beautiful geometric pat-
terns on my televisor on the sound
signal when I tuned in our local
radio station, but they were not
broadcasting television. Also, the
television laboratories would have a
larger market than they could supply
for some time to come, right in the
thickly-populated districts where they
were located and serving strong sig-
nals to; so they did not need to
bother about us “out here in the
sticks.”

I proceeded to cut down a compact
four-condenser broadcast tuner to
serve as my television receiver. 1
decided to make an A.C. set, in spite
of advice to the contrary by writers
on the subject; “B” batteries were
too expensive. By the time I appar-
ently had everything ready for a
good test, the batteries had weak-
ened so that their combined voltage
was lower than the striking point of
the neon tube.

What I Did for Condensers

I took the four-condenser gang
apart and with a hacksaw cut two
of them down to half their size. Two
twelve-plate rotors were cut in half,
giving me four six-plate rotors. The
stators were treated the same way;
only removing the center plate made
two five-plate stators out of one
eleven-plate assembly. The rotors
originally had two set screws, leav-
ing one in each half after they were
cut. The cut-down stators were re-
centered in their respective compart-

TELEVISION NEWS

Here is another view
of M¢r. Bachman's

televiston recerver and
scanner—and look at
the "Lab.!” My! My!
A veritable ‘'Experi-
menter's Paradise’” —
with plenty of bat-
teries, scanruing  discs,
and just “‘oodles” of
other radio parapher-
nalia lying handy.

ments, and these
were fastened
without having to
drill any holes. The
coils were wound
after specifications
given by the Jen-
kins Laboratory
for an A.C. tuner,
and consisted of a
tuned antenna coil,
tuned plate of first
R.F. coupled to the
tuned grid of the
second R.F., and a
tuned impedance
to a grid leak-con-

denser detector.

R.F. tubes are '24s and the detector
is a '27. Transformers are taboo
in television low - frequency amplifi-
cation, where halftones are desired,
and I never could make much
of resistance-coupled audio; so I
tried my “new love” in sound ampli-
fication —— the Loftin-White direct-
coupled amplifier.

I had read in the original article
(January, 1930, Radio News) that the
frequency range of amplification was
a great deal larger than is necessary
for television.*

Hooray! I “See” Pres. Hoover; But
He's Black!

On the night of Nov. 21, 1930, I
wags successful in picking up a signal
announced as a portrait of President
Hoover. Manipulating the motor’s
speed control I finally got a picture
of good definition but alas, the Hon.

*The audie amplifier for television shounld
paxs frequencies up to 40,000 cycles per second @
the ordinary Loftin-White amplifier, not espec-
inlly designed for television, passes up to about
onc-hatf this frequency.—ISditor,

~ FRONT VIEwW ~

Front and side views
e of Mr. Bachman’s tele-

viston scanner and re-
cetver bench.

~END VIEW ~

—
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President’s face was black; in other
words I had a negative.

I now added, or rather, interposed
a stage of resistance-coupled ampli-
fication between the detector and the

Loftin-White outfit; using another
screen-grid tube. So much for the
receiver. Signals are powerful and
consistent, as my list at the end of
the article will show.

How 1 Checked Up Speed With
Stroboscope

I sent away to a mail-order house
for a Daven two-foot, 48-hole scan-
ning disc; went to a chain store,
where they sold machine shops on
the installment plan, and bought me
a polishing head or emery wheel
stand to mount the disc on. A 14-HP.
washing machine motor, mounted on
a sponge rubber mat, is used to drive
it through round belting. A 25-cent
kneeling pad is used to absorb vi-
bration and to provide a flexible
motor mount. Keeping the picture
in frame is accomplished by a slight
pressure ons the motor frame to
tighten or loosen the belt.

The standard speed of the 48-line
pictures is 15 per second; 900 a min-
ute. Unless you have a 900 R.P.M.
synchronous motor, make a paper
dise with sixteen spaces alternately
black and white, and illuminate this
with a miniature (neon) night-lamp
connected to the 60-cycle, 110-volt
supply. When the disc (which should
be mounted on the shaft with the
scanning disc) has reached the 900
R.P.M., the black spokes seem to be

(Continued on page 388)
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HIS radiovisor which I am
about to describe was con-
structed and built by myself
last year, at the age of sixteen.
I am pleased to say that I met with

much success and feel confident that
there should be no reason whatsoever,

why anyone interested cannot con-
struet and build one with equal sue-
cess.

My First Experience

My first experience with radio-
vision dates back to two and one-half
years ago. At that time, for the re-
ception of the earlier radio pictures,
I built what is now commonly termed
a “bread-board” outfit. Since then
there have been many changes and
much improvement in reception. In
these eariler stages one was obliged
to be contented with a black (silhou-
ette), rather distorted image. It then
grew and became more interesting
with half-tone films; and today its
popularity has increased greatly with
our present stage of halftone “divect
pick-ups” of persons and objects.

People today are not so inclined to
give as much of their interest and at-
tention to radiovision, as was their
custom in the earlier stages of the
now greatly-perfected art. They deem
it advisable to wait till it meets with
more perfection. This, to my way of
thinking, seems somewhat discourag-
ing; for radiovision will never be per-
fected until people in general become
interested and express their support
by experimenting with its principles.

My advice, to all those interested
and working on radiovision, is to keep
at it; do much to advertise its value
of enjoyment; and partake of all the

_outfit looks,
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Appearance of Mr. Deane's tele-
vision receiver cabinet; (A)
lens: (B) milliammeter: (C) in-
ductance jacks: (D) motor
speed requlators; (E) short
wave tuner; (F) loud speaker.

knowledge contained in the various
magazines and recent books on the
subject. TELEVISION NEws has been
of much value to me, and I consider it
in many ways superior to other mag-
azines; as it keeps up to date with all
new methods of hookups, ete. So fel-
low amateurs, come on and enjoy some
novel experiments and thereby help to
better the field of radiovision.

How I Built the Cabinet
The photograph will give you some
idea of how my television receiving
The cabinet is made of
three-ply veneer board of three-
eighths-inch material, with pine strips,

&

® .00016-MF.

Nov.-Dec., 1931

I BUILT

MY HOME

Radiovisor

By EDMOND DEANGE, Jr.

Mr. Deane gives the “Television Fans” some sound
information on how he built his own television
receiver.

2% x %j-inch, used for border trim
and legs. The cabinet stands five feet
in height, measuring three feet in
width, with a depth of two feet.

To permit of immediate access,
when in search of trouble, the rear of
the cabinet remains uncovered. On
the front panel, and under full con-
trol, you will note how conveniently
the practical parts are arranged.

In constructing the receiver, be
sure to place the shadow-box first.
Space the shadow-box opening the de-
sired distance down from the top, but
be sure and allow ample freedom for
the revolving seanning dise. This
opening should reach its widest point
at the panel front; then taper to a
narrower opening 1%%x2%; inches, di-
rectly in front of the disc.

If you care for pictures of a larger
size, jt is mecessary to place a good
magnifying lens within the shadow

TO AMP. INP\E‘JT
BT

.0001-MF.  mime.
‘ T

.00025-MF.
.000|6\-MF.

Short wave tuner used
by Mr. Deane: note—
the two .00016 mf,
condensers across the
inductances are vari-
able. as is also the
00025 mf. condenser
connected from one
side of the tickler to
““‘ground’’,
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box. For clearer reception the lens
can be omitted; but the picture be-
comes smaller, in accordance with the
size of the neon tube’s plate.

Should you dislike the somewhat
severe Zlare from the tube, as many
do, it can be overcome by placing a
piece of ground glass just back of the
disc. Be sure to have the magnifying
lens in exact line with the tube; with
proper focus there will be no diffusion
of the picture surface.

The Scanning Disc

On the scanning dise, placed behind
the shadow box, depends the size of
your picture. The one contained in
my cabinet is of aluminum, with a
twenty-four inch diameter and a thick-
ness of 1/32-inch. The holes in the
dise are square, thereby producing a
better and more distinet picture than
with round holes. However, both are
practical.

In my experience with dises, I find
that a thin one is of more practical
value on account of its steadiness in
running and lightness for the motor;
thus making it more serviceable and
eagsier for synchronization, whether
by rheostat; or automatically with a
magnetic field and poles.

The Motor

The motor, which can be automati-
cally synchronized by the amateur, is
any good 1800-R.P.M. non-sparking
brush motor, which can be varied to
the speed of stations now broadcast-
ing (1,200 R.P.M.)

In arranging the motor-bed, be sure
to have as much support and anchor-
age as is possible. Motor variations,
which might cause some distortion in
the field, are greatly lessened by the
use of rubber cushions.

TELEVISION NEWS

70,000
OHMS\

INPUT

Mr. Deane’s resistance-
coupled television am-
plifier. A suitable va-
riable resistance should
be connected in serres
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The Tuner separate power-pack for the amplifier,

Our next consideration is the re-
ceiver. The selection should be made
with great care; for with an inferior
receiving set you will never obtain
good pictures. The Pilot set (which
you will notice, from the picture, is
used in my set) produces pictures that
are “perfect” and bright. It utilizes
regeneration; which works as well as
the band-pass set, providing a resis-
tance is placed in the “B 4" lead of
the detector tube. This will regulate
the pitch of regeneration, by eliminat-
ing the sharpness and producing a
much brighter picture. If you con-
template bulldmg the receiver your-
self, be sure it is shielded with alum-
inum or copper. and thoroughly
grounded; to a water pipe if possible.

The amplifier, simple in design,

must be matched with the receiver in
order to function properly. I use a

Motor and Neon Tube Hook-up

THE accompanying circuit shows
one method of hooking up a neon

INPUT FROM STANDARD
p P _AMPLIFIER v T SOCKET
T
OPTIONAL ' \
USTENING CIRCUIT '
g N
"i i NEON 'ruaa
'1‘; powes
110V, A.C.0R FAN MOTOR
1,
DC. SuPPLY (aBOUT /mun), ~
Y2 T0 | MF Yo
:b { OPTI?I‘{AL) {

L

VAR HIGH
RES TO CONTROL OHM
NEON TUBE RESISTANCE

VARIABLE
RESISTANCE

Neon tube and scanning motor hook-up.

tube, with a variable protective re-
sistance, to the terminals of the last
amphﬁer tube in your television re-
ceiver. An optional “hqtenmg-m
circuit utilizes either a pair of phones
or loud speaker with a 1-mf. con-
denser in series. By-pass condensers
connected across the motor are desir-
able with commutator motors in order
to minimize effects on the image of
any sparking at the brushes. The
scanning disec motor is adjusted to
slightly below synchronous speed, say
1,175 R.P.M. By periodically pushing
the short-circuiting button, the motor
is speeded up and kept at a fairly
constant speed.

A 60-CYCLE PHONIC WHEEL

HERE is a novel method for main-

taining synchronism which may be
of interest to some readers. This
makes use of the 60-cycle current for
synchronizing, and is recommended
for those who have a 60-cycle supply,
but do not have the necessary 60-cycle
synchronous driving motor. By using
an ordinary induction or universal
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in addition to that used on the re-
ceiver. When buying a power-pack,
select one with no less than six hun-
dred and fifty volts output.

For convenience it is advisable to
have a speaker located in the bottom
of the cabinet, with a double-throw
switch to cut in the neon lamp. When
the speaker is used connect a one-mf.,
condenser in series with the plate and
“B +" lead; to avoid “blowing” the
speaker field. When trying out the
amplifier, if it is not of a standard
make, adjust the “C” biasing voltage
to match tubes.

I trust my few remarks may prove
of interest to many, and of practical
value to all interested in radiovision.
1 am sure you will find much enjoy-
ment and feel well satisfied in attempt-
ing to build 2 home-made television
receiving outfit such as here described.

A 60-Cycle Phonic Wheel

motor on the A.C. line, and a small
home-made 60-cycle ‘‘phonic motor”,
perfect synchronism is easily main-
tained with transmitting stations
operating from the same power line
source. (Cont’d on page 385)

TO
60 CYCLE LINE

A 60-cycle “phonic wheel”’, the rotor hav-
ing six teeth instead of the eight shown.
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A SHORT COURSE IN
TELEVISION

F1G. o
3 3 3

Optical diagrams showing focal relations
in the case of a double-convex lens.

certain properties of optical sys-

tems, without much regard for

their practical aspects. This
time we will deal with lenses in
their more practical forms and uses,
and later give an arithmetical example
of the use of what we have learned.
If you will remember, we noted the
effects of refraction in lenses and the
fact that images could be formed.
Since thick lenses require special and
advanced treatment, we will deal here
only with relatively thin lenses.

In all the figures, the line PP is the
axis of the lens; O is the optical cen-
ter; F is the focal point of the lens;
and f is the focal length, which is
measured from F to the lens.

(A) As shown in Fig. 7, it may be
seen that, in the case of a convex lens,
if the object is an infinite distance
from the lens, the rays will lie in such
lines that the image will be a point
and will lie at the focal point F. From
a consideration of the figure it will
be seen that this is true; and that, as
the object moves further and further
away from the lens, the image moves
toward the focal point, becoming
smaller and smaller.

(B) In the same figure it will be
seen that, if the object lies outside the
focal point of the lens, the image is
inverted and also lies outside the focal
length of the lens. The object and
the image are said to he at conjugate

IN our last lesson we discussed

Advanced Television Optics

By C. H. W. NASON

Television Engincer
LESsON 5

foci, for, if they were to be inter-
changed, the image would lie at the
point originally occupied by the ob-
ject, and vice versa.

(C) We have noted that the image
is located by the intersections of the
rays; and it can be seen from Fig. 2,
that, if the object is placed at the
focal point, the image is at an infinite
distance: for the rays beyond the lens
would be parallel lines and they would
intersect (theoretically) only at in-
finity.

(D) If the object is located inside
the focal length, as shown in Fig. 3,
it may be seen that the image will be
on the same side of the lens as the
object; and that it will be upright
and larger than the object. It is
located by the reverse continuation of
the rays, as shown; since the rays on
the other side of the lens are diver-

YOU ENJOY
Mr. Nason’s

Television Lessons?

W hat subjects would you like to
have explained in these course
lessons?

ino

Write to Mr, Nason in care
| of this magazine.

gent and never meet. This leads us
to the differentiation between real and
virtual images: and we may say that
real images are formed by the actual
intersection of the rays, and that they
are always inverted. In the reverse
sense we say that virtual images are
formed by the continuation of the rays
and are always upright.

(E) With a concave lens the image
is always wirtual, always upright and
always smaller than the object, as
shown in Fig. 4.

Location of the Image
In order to locate the position of
the image we may use the equation
1/qg — 1/p = 1/f
where p is the distance from the ob-
ject to the lens, g the distance from
the image to the lens and f the focal
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length. If, therefore, we desire to
place an object at one position and
the image at another, we need to vary
only the distances and the focal length
of the lens. How this is done we
shall see later. In the meantime we
wish to see how the equation applies
to the cases noted above. (All dis-
tances measured on the object side
are positive, and those measured on
the image side of the lens are nega-
tive.)

(A) In the first case we have p
equal to infinity, and 1/p is equal to
zero. The equation is thus

1/q = 1/f

(B) In the second case, we must
remember that the distances on the
object side are positive and those on
the image side negative. We thus
have —q, +p and —f, The equation
i3 in this case

1/¢ + 1/p = 1/f

(C) Here p is equal to f, and the
equation reduces to 1/q = O and we
have ¢ equal to infinity.

(D) Here we have positive values
for g and p and a negative value for
f. The equation then is

/¢ — 1/p = —1/f

(E) In the last case we have posi-
tive values for ¢ and f, but a negative
value for p. The equation is then

/g — 1/p = 1/f

Size of the Image
By a proposition in geometry (hav-
ing to do with the relative sizes of
the vertical sides in similar triangles)
we may from Fig. 5, evolve the pro-
portional relation:
AB : AB' = p.q

'S

FIG.4

With a concave lens, the image is always

“virtual”’, always “‘upright”, and always

““smaller” than the object, as shown in
Fig. 4 above.
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The Design of a Jenkins Lens Disc

The Jenkins lens disc is an adapta-
tion of the Nipkow dise, in which the
layout for the apertures will serve to
locate the axes of sixty small lenses.
The advantage over the normal disc is
due to the fact that a projected image
is possible; and also to the fact that
the light efficiency may approach the
maximum or ideal value by a close
approximation.

FIG.6

Diagrams above are referred to by the
author in the text. with relation to the
design of a Jenkins “lens’”’ scanning disc.
How to calculate the focal relations of
such a lens disc (s explained by the author.

If we assume a light source as
shown in Fig. 6, situated at a distance
from a disc carrying sixty lenses, hav-
ing four-inch focal lengths, and de-
sire to project an image on a screen
120 inches away from the disc, we
can find frgm the basic equations
(Case B) that

1/p=1/f — 1/q
or /p =1/4 — 1/120
whenee p = 4.13 inches
We may easily compute the size of the

image if we realize*that the source is
fixed, but the axis of the lens moves in
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respect to the source; and we further
consider that the source may be con-
sidered as merely a point on an object.
This is shown graphically in Fig. 7,
for the first and last lenses in a sys-
tem in which the difference between
the radii of the first and last lenses
is 1.2 inches. This enables us to use
the same layout of the scanning disc
as that described in Lesson 2, of this
course, for our lens disc. The points
locating the apertures are used for the
centers of the sixty lenses. But, to
return to Fig. 7, we find that, if we
consider the light source as a point,
there is no difference between holding
the source steady and moving the axis
through a range of 1.2 inches, and
considering the lenses fixed and the
source as an object having a height
of 1.2 inches. Then, from the equa-
t;lon for the size of the image, we find
that

AB : A'Bt =pq

or, substituting and expressing the
quantity algebraically, we have

1.2/X = 4.13/120
or 1.2/X = .0344
X = 34.8 inches (approxi-
mately)

The width of the image will then be
41,76 inches. It should be realized
that, in order to attain an image of
these proportions, a light-source of
relatively high intensity is needed.
The intensity of the source may be
increased by utilizing for the actual
object of the system a diaphragm in a
blackened card, upon which the rays
are roughly focused by a condenser
lens having a relatively large diam-
eter. Another diaphragm, close to the
lens disc, serves to localize the light
in such a manner that those lenses
not actually in position will receive
no light; this is shown in Fig. 8. By
scaling down the dimensions listed,
till we have a less ambitious image,
we may arrive at an image size such
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that an ordinary neon crater lamp
will serve to provide the desired illu-
mination intensity.

In this case we may assume the
distances f = 4 and ¢ = 20 inches; in
which case we have

1/p = 1/4 — 1/20
1/p = 0.20
p = & inches.

And, from the equations giving the
size of the object, we have:

1.2/X = 5/20 = 0.25
X = 4.8 inches
f€ SHIELD &
-‘?'::-:{-1 _fﬂ_. )

OBJELT IMAGE
OF A

00 PICTURE

F1G.8

4

Optical train utilizing a neon crater (high

intensity, point of light, type neon tube).

with lens disc, shield or diaphragm and
projection screen.

The width of the image will be 1.2 x
4.8 inches (as the aspect ratio of a
60 by 72-element image is 1.2).

An image of this size, projected
upon a ground-glass screen and viewed
through the screen, is nothing to be
sneezed at, and is quite practicable for
the amateur constructor.

In the next issue of TELEVISION
NEws we will describe the calculations
involved in the design of a mirror-
wheel system which is far more com-
pact than the lens dise, although of not
much greater efficiency. Do not be
too anxious for the arrival of this
data; the Weiller wheel is more in-
teresting in its theoretical considera-
tions than in its construction. In-
deed, it is about the toughest propo-
sition you could hand to any but the
most experienced tool-makers.

EXPERIMENTS WITH A KERR
CELL—THE “HOW AND WHY”
OF THESE LIGHT MODULATING
DEVICES.

LENS DISC SCANNERS AND
CRATER TUBES—HOW TO USE
THEM TO OBTAIN LARGE
IMAGES.

THE LORA CATHODE RAY TUBE,
Described and Illustrated by Its In-
ventor, Luis A. Lora.

A DRUM SCANNER—HOW TO
MAKE IT, by Milton Trenhaft.

In Our Next Issue

CATHODE RAY SCANNERS—LAT-
EST INFORMATION ON THEIR
THEORY AND OPERATION, IN-
CLUDING LATEST NEWS FROM
EUROPE ON THESE TUBES.

FARNSWORTH'S PRINCIPLES OF
SIDE-BAND COMPRESSION, by
C. H. W. Nason.

DETECTION IN TELEVISION —
THE CHOICE OF DETECTORS
AND WHY GRID-LEAK AND
PLATE RECTIFICATION ARE

USED FOR CERTAIN REQUIRE-
MENTS.

HOW I BUILT A DEMONSTRA-
TION TELEVISION AMPLIFIER
—INCLUDING DIAGRAMS AND
COMPLETE DATA, by H. P.
Austin.

ALSO PHOTOS AND DESCRIP-
TIONS OF ALL THE LATEST
TELEVISION RECEIVERS, AS
WELL AS TRANSMITTERS; in-
cluding the Latest Crater Tube and
Lens Disc Projectors.
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HE problems of television trans-

mission and reception are both

mechanieal and electrical. Me-

chanical considerations involve
the methods of resolving and integrat-
ing the image by means of scanning
mirrors, prisms, lenses or discs;
while the electrical considerations deal
with the manner of transmission and
reception of the signal itself. (It is
reasonably possible that the mechan-
ical side of television will, in the
future, be confined to the transmitter,
by the substitution of a modified ca-
thode-ray tube for more clumsy in-
tegrating machinery.)

While these two phases of tele-
vision development are distinet and
separate, their interdependence is in-
timate; and the possible extent of
mechanical development is limited, not
only by its innate difficulties, but by
the clectrical limitations of the tele-
vision system. Regardless of a vari-
ance in opinion as to the present de-
gree of perfection attained in the
scanning mechanism, refinements here
making possible the transmission of
better pictures (images containing
more detail) are without practical use
until methods of receiving and ampli-
fyving the higher frequencies neces-
sarilv accompanying such transmis-
sion are developed.

How Image s Built Up
Present-day developments in hoth
mechanical and electrical phases of
television are such that it is possible
to transmit a good picture of a head
in sixty horizontal lines; each line
being broken up, theoretically, into

seventy-two elements. These seventy-
two elements are hypothetical-—they
do not actually exist, as do the sixty
horizontal lines—and are considered

In Next Issue!
' TOW TO CONSTRUCT A
“STENODE™
Television Recciver |
By ZEH BOUCK |

|

merely because they provide an easy
basis of caleculating the fineness of
detail.
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STENODE

Is the sharp selectivity of ““Stenode” quarte-
crystal tuning an advantage in receiving
images?

Mr.

“Yes” — says

Bouck, and he here explains why.

The horizontal resolving power of
the apparatus is really a function of
the aperture’s characteristics and the
frequency-response of the system.
With the present frequency limita-
tions and aperture design, the finest
picture that can be transmitted is the
equivalent of a picture made up of
sixty vertical elements or dots and
seventy-two horizontal elements or
dots. This compares to an ordinary
square newspaper halftone, 1.3 inches
on a side. In such a halftone, the
head and shoulders would be quite
satisfactorily defined, and the defini-
tion would be constant no matter how
much we magnified the picture; pro-
viding we moved farther away from
it as we made it larger. This applies
equally to television; and the image
loses nothing in detail if thrown on a
screen, so long as we are not too close
to the screen.

80,000 Elements a Second!

This is the present status of tele-
vision. Since the picture is transmit-
ted twenty times a second, the system
must be capable of handling 72 x 60 x
20 (approximately 80,000) elements a
second. It is rare that this number
of elements is actually transmitted
each second; because large areas of
the same degree of shade will be
transmitted as lower-frequeney im-
pulses. But the system must be cap-
able of the higher-frequency trans-
mission which may be transmitted,

Specially designed television
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tuner-amplifier, using the Stenode principle.
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Applied to TELEVISIOL

By ZEIlI BOUCK

when the scanning beam crosses (for
instance) the rims of glasses or the
pupils of the eyes.

Considerations of aperture and fre-
quency cut-off distortion determine
the required frequency-band encom-
passed in a television signal, describ-
ing a picture of a given number of
elements. These calculations result in
a compromise, which indicates that
little is gained by transmitting a fre-
quency (in cycles} higher than one-
half the number of theoretical picture
elements to be transmitted in one
second. Thus, in the more or less
standard 72 x 60 television image, the
modulation frequencies may be as
high as 40,000; which, extending on
each side of the carrier in all existing
systems of transmission and recep-
tion, with the exception of the Sten-
ode, require a frequency band 80,000
cycles wide; (or extending over 8—10
k.c. channels).

The transmission of these side-
bands, as well as the reception, im-
poses severe engineering difliculties
on the designers of television appa-
ratus, not to mention the concomitant
natural limitations if an effort is made
to transmit images of larger scenes,
without loss in detail.

B

DECIBELS

ro N\

L. O 1. 2 3 4.5
ILOCYCLES Fi1G6.2

I

Fig. 2—Curve A" shouws the response
characteristic of the Stenode uas the fre-
quency s varied from resonance: curve
““B"* shows the frequency-aftenuation char-
acteristic—showing the discrepancy be-
tween the Stenode resonance and tone
curves. accounting for the tane selecticity
gain attained with the Stenode.
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Fig. 3—Above illustrates schematic line-up of a practical Stenode television receiver.

The output of the three different amplifiers can he recambined in either a single neon
tube, or several individual tubes, operated in an optical system of "transparent’” nurrors.

Good Image May Require 875,000
Cycles

Reverting to our newspaper anal-
ogy, one obviously could not show a
“good” picture of the Do-X alighting
in New York harbor on a 1.3-inch x
1.3-inch cut. We should require a
5-inch x 7-inch picture of the same
screen—in other words about 87,500
elements (based on 50-screen), equiv-
alent to twenty of the smaller pic-
tures. If we attempted to transmit
such a scene with equal detail over
television, we should have to transmit
this number of elements twenty times
a second, or 1,750,000 elements a
second. Assuming that the same
element-to-frequency ratio will hold
true (and this ratio will probably ap-
proach unity when the time comes ac-
tually to broadcast a picture in such
detail), a modulation frequency of
875,000 eycles will be required. Broad-
casting at 100 meters, this would
spread all the way from 78 meters to
140 meters!

Should we endeavor to transmit the
image within the broadeast band
(where television rightfully belongs)
—say at 400 meters—the signal would
blanket everything from 190 to 2400
meters!

This of course assumes that the
sidebands are transmitted—and the
vast majority of radio engineers will
tell you that this is necessary.

Side-Band Transmission and Recep-
tion Unnecessary

It is the purpose of this article to

show that the transmission and re-

ception of these sidebands is not at
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all essential to the reproduction of
these high frequencies—that the loss
in the high frequencies attending
“sideband cutting’ in a receiver, can
be fully compensated without tracing
a vicious circle that would bring up
interference and all the undesirable
characteristics of the “broadly-tuned”
system to the original degree experi-
enced in a “sideband-admitting” re-
celver.

As usual, in discussing the Stenode,
we find that, automatically, we have
become embroiled in an argument re-
garding “sidebands”! This is not my
fault, nor the fault of any engineer
intimately acquainted with the Sten-
ode theories as propounded by its in-
ventor, Dr. Robinson.

Stenode engineers have said next to
nothing ahout sidebands (let alone de-
nying their existence!), and the en-
tire “smoke-screen” has been laid by
others who persist in misinterpreting
the theory with a fervor that at times
approaches the obtuseness of the
“fundamentalist.”” As a matter of
fact they find themselves in much the
same boat with those who scoff at
Darwinism because “Darwin declares
we are the descendants of the apes.”
But Darwin never declared anything
of the kind! Darwin merely main-
tained that man and the apes were
descended from a common ancestor—
which is indeed an entirely different
proposition!

Stenode engineers have merely de-
clared that, regardless of how sharply
a receiver may be made to tune, it is
possible to bring back the high fre-
quencies, without killing selectivity;
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Fig. 6—The special dial developed for

tuning the Stenode. A single knob con-

trols the five-to-one-ratio for rough tun-

ing, and the three-hundred-to-one ratio
for final adjustment.

and they have proceeded to demon-
strate this fact by making several
hundred such receivers. The existence
of these frequencies in a receiving
circuit is not prima facie evidence
that the sidebands also exist; and the
Fourier series upon which opposing
engineers place so much reliance, does
not prove their existence.

The Fourier expansion merely as-
serts that, if we want to obtain an
analysis of the wave-form, existing
in the circuit, which is mathematically
convenient to handle, we can consider
this resulting wave as being built up
of many sine waves, including those
of the sidebands. These hypothetical
frequencies, however, do not neces-
sarily exist. The Fourier series was
applied in electrical engineering—
before the days of modulated radio
frequencies—to analyze complex per-
iodic curves, when there was no ques-
tion of their being composed of any
such component frequencies.

Simple Sideband Analogy

Any force applied in a given direc-
tion can be considered as the resultant
of several component forces, but this
does not mean that the component
forces necessarily exist. The com-
ponent forces may be imaginary, or,
in many instances, real. An automo-
bile being hauled by a rope extending
in the direction of motion is propelled
by a single force, acting in a single
direction. But, for some obscure rea-
son of analysis, this force may be
considered as the resultant of two
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imaginary forces pushing the car from
an angle on each side. However,
when two men are actually moving
the car forward, one pushing on the
right fender and the other on the left
fender, these imaginary forces become
real. The fact that a mathematical
quantity is useful is no evidence of its
reality! Imaginary quantities are
among the most useful of all mathe-
matical tools—and, like the Fourier
series, they often have a physical
meaning. For instance, an exponen-
tial funection with an imaginary ex-
ponent can be expressed as a real
trigonometric funetion.

Resonance Curve for Stenode
Analyzed

Fig. 1 shows the resonance curve of
a typical Stenode receiver compared
with similar curves of the sharpest
band-pass and ordinary superhetero-
dyne receivers. It is obvious that the
sidebands must be severely and rapid-
ly attenuated in the Stenode, with an
attending loss in the high modulation
frequencies. And it will be maintained
by most engineers that this loss can-
not be compensated without bringing
the selectivity back to its original
broad state. Their argument is based
upon consgideration of the sideband
theory clone, and as such is logical
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precisely as an interfering carrier 3
ke. off resonance would be attenuated.
To bring the 3-ke. modulation up to
normal, the amplification at 3 ke. off
resonance will have to be 6 db. higher
than that of the very low frequencies.
But this will, in turn, bring up the in-
terfering carrier the same amount,
and apparently nothing will have been
gained in making the receiver sharp
in the first place.

Carrier Modulation versus Sidebands

However, this is only true if we
neglect the effect of amplitude varia-
tions in the desired carrier, which be-
come relatively more important as the
receiver is made sharper. Many en-
gineers have apparently forgotten that
the “sidebands” exist in the transmit-
ter only because they have been set
up by amplitude or strength varia-
tion in the carrier itself. The fact
that sidebands exist is prime facie
evidence that the amplitude of the
carrier is varying at the modulation
frequencies. Cutting off the side-
bands has little effect on the amplitude
variations of the carrier in the re-
ceiver and, while these amplitude varia-
tionsdecreasein depthwith the increase
in the modulation frequency, it is pos-
sible (with quartz-crystal tuning) so

(Continued on page 384)
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Fig. 1—Show.s the
resonance curve at “'C"’

for a typical Stenode F—
receiver, compared with r
that for one of the
best “band selector’’

recetvers (A), and
again at ‘‘B” for a
“sharp” super-hetero-
dyne receiver. The re-
duction in background
noise makes for clean-
er television images.
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