FEATURES

PRACTICAL HINTS ON
OPERATING A
CATHODE RAY SCANNER
By M. RAPPAPORT, E.E.

‘SUBSEA™ TELEVISION

A NEW AND POWERFUL
SOURCE OF MODULATED
LIGHT
By C. H. W. NASON

OPTICAL SYSTEMS FOR

Huco GERNSBACK  Editor CONTROLLING SIZE OF
CRATER

By IVAN BLOCH, E.E.

"PRIZE-WINNING"
TELEVISION RECEIVER

THYRATRON OSCILLATORS
FOR CATHODE RAY
SCANNERS
TELEVISION PATENTS REVIEW

THE LORA CATHODE RAY
TUBE

How To Build Your Own Lens Disc Television Receiver
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No. 26 BAIRD TELEVISION KIT

Amazingly simple in construction. Can be put together in an hour.
You can make it work and actualy SEE TELEVISION PICTURES in
a few moments! It is the only Television Kit offered which has Hori-
zontal scanning equipment (the only safisfactory, distortionless method
of Television reception) and automatic synchronization of pictures—no
fussing. no struggling to keep your picture in frame. Baird-built kits
are complete in every detail—there is nothing mcre to buy—nothing to
detract from your immedinte enjoyment of Television as soon as you

EHONTWIO T sas THLEVTHEN CORPOLATION
Awd o ENIELIEECE w8 &

have assembled your set. Write for booklet and information—today. N ¢ hare no connection with
any company using a similar
name.,

At 15
Regular
Price

and Fully

Guaranteed

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

¥ Never before a
BAIRD TELEVISION KIT No. 26 set so practical
Complete, 839.50 —simple to op-

A erate— easy to
s .50 : assemble — at
' | — iy . . J anywhere
NOTHING ' v 4 . mear lthese
ELSE TO ; - ! i : > prices!

BUY

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

Some Notable Features of the

BAIRD SHORTWAVE RECEIVER

Far phone jack; phonograph pick-np jack; all
aluminum chassiz: coils and screen grid tubes
individually shiclded; carefully shielded vari-
able condensers: two shiellded stages of sereen
grid radio frequency: shielded screen grid de.
tector; uses famous OCTOCOILS: highest qual- ;
ity resistunce coupled amplification: 245 power .
tube; wave length range 15 to 520 wmeters;
single dial control; operates dynamic or mag-

netie speaker. Quality equal to any high class 339,50

broadcast receiver!

Send for this booklet today I/

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

TELEVISION SALES CO. A Copy Postpaid

Lansdowne Street at Brookline Avenue, Boston, Massachusetts  Dpt. T7

No. 25 — BAIRD
UNIVERSAL SHORTWAVE
RECEIVER
(In Kit Form)

%mmucffunuuw
TELEVISION
.

TELEVISION SALES CO., Lansdowne Sireet at Brookline Avenue, Boston, Mass,

Gentlemen—DPlease send me ........ Television Kit complete at 83950 exactly as deseribed in this advertisement. I enclose
S as deposit.
Please send me ........ Shortwave Kit Complete at $39.50 exactly as described in this advertisement. [ enclose $...........

as deposit.
I enclose Fifty Cents for which please send me your latest copy of the ROMANCE OF SHORTWAVES AND TELEVISION,
together with blue prints and diagrams.

Name (please print). ... ... . oo ettt e e et aa et it aas

WWW . americanradiohistorv.com
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. E. Smith, President,
National Radie Institute
tlie man who has direct
the Home-Study training

of more men for the
Radio Industry than any
other man in America.

TELEVISION NEWS

YOU'RE WANTED
Radio Job

17! Frainn You at Home inYour Spare lime

forRADIO -TELEVISION -TALKING MOVIES

Set Servicing . 1 m Broadcasting Ship
Spare-time set } Ri: HEE 27 Stations Operating
gervicing is paying ¢ - ra

N. R. 1. men $200
to $1,000 a year.
Full-time men are
making as muech 3
as $65, $75 and = »
$100 a week. =T y

Necd trained men
continually for
jobs paying $1,200
to 35,009 a year.

Radio operators on
ghips sce the world
free and get good
pay plus expenses.

Aircraft
Radio

Aviation is need-
ing more and more
trained Radio men.
Operatorsemplayed
through Civil SKerv-
ice Commission
earn $1,620 to
§2,500 a year.

Movies

An invention made
possible by Radio.
Offers many  fine

jobs towell-trained
Radio muen, paying
$75 10 $200 a week,

Lo

!mjg

Television

The coming field
of many great op-
portunities is cov-
ered by my course.

F 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 $25, $30
or $40 a week for longer than the short time it
takes to get ready for Radio?

Radio's Growth Opening Hundreds
of $50, §75, $100 a2 Week Jobs Every Year

In about ten years Radio has grown from a $2,-
000,000 to a $1,000,000,000 industry. Over 8000,-
000 jobs have been created. Hundreds more are
being opened every year by its continued growth.
Men and young men with the right training—the
kind of training 1 give you——are stepping into
Radio at two and three times their former sala-
ries. J. A. Vaughn, Grand Radio and Appliance
Co., 3107 S. Grand Boulevard, St. Louis, Mo.,
writes: “Before I entered Radio I was making
$35 a week. Last week I earned $110 selling and
servicing sets. I owe my success to N. R. L.”

You Have Many Jobs To Choose Frcm

Broadcasting Sstations use engineers, operators, station
managers and pay $1,200 to $5.000 a year. Manufacturers
continually need testers, inspectors, foremen, engineers, ser-
vicemen, bhuyers, for jobs paying up to $7.500 a year. Radio
operators on ships enjoy life, see the world, with board and
lodging free. and get good pay hesides. Dealers and jobbers
employ service men, salesmen, buyers. managers, and pay
$30 to $100 a week. There are many other opportunities too.

So Many Opportunities Many N. R. L. Men
Make $200 to $1000 While Learning

The day you enroll with me I'll show vou how to do
08 jobs, common in most every neighborhood, for spare-
time money. Throughout your course 1 send you infor-

SPECIAL FREE OFFER
—

Act now and receive in addition te
niy biz free book “Rich Rewards i
Radie,” tlis Service Manual on D.C.
AC. and Batiery operated sets. Oul
my suutents cnuld have this bonk I
the past. Now readers of this maua
zine who mail the coupon will re
ceive it free. Overcoming hum, noise
of all kinds. fading signals, broad
tuning, howls and oscillations, poor
distance reception, dis:orted eor muf
fled siznals, paor Awlio and Radio
Frequency ampllfleation  and ther
vital furmaticn is eontainel in it
Get a free copy by malling the cou-

below.

mation on Servicing popular makes of sgets; I give you
the plans and ideas that are making $200 to $1,000 for
hundreds of N. R. I. students in their spare time while
studying. My course is famous as the one that pays
for itself. (. W. Page, 2210 Eighth Ave, 8., Nashville,
Tenn., writes : “I picked up $935 in my spare time wbile
taking your course.”

Talking Movies, Television and Aircraft
Radio are Also Included

Speeial training in Talking_Mavies, Television and
home Television experiments, Radio’s use in Aviation,
Servicing and Merchandising Sets, Broadcasting, Com-
mercial and Ship Operating are included. I am so sure
that I can train you satisfactorily that 1 will agree iu
writing to refund every penny of your tuition if you
are not satistied with my Lessons and Instruction
Serviee upon eompleting.

64-page Book of Information Free

Get vour eopy today. It tells you where Radio’s good
jobs are, what they pay, tells
vou about my course, what P
others who have taken it are
doing and making. Find out
what Radio offers you, withe
out the slightest obligation.
ACT NOW!

J. E. SMITH, President

National Radio Institute
Dept. 2CC4

Washington, D, C.

THIS COUPON IS COOD for

OneFREE 5755

J. E. SMITH, President
National Radio Institute, Dept. 2CC4

Washington, D. C.
Dear Mr. Smith:

1 want to take advantage of your Special Ofqu.
Send me your two hooks: “Trouble Shooting in
D.C.. A.C. and Battery Sets” and “Rich Rewards in
Radio.” 1 understand this does not obligate me and
that no salesman will call.

www.americanradiohistorv.com
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HUGO GERNSBACK, Editor

H. WINFIELD SECOR, Managing Editor

CONTENTS

MAR. - APR., 1932, ISSUE

In This Issue—Prominent Television Authorities

Replogle — Baird — Bloch — Rappaport — Nason — Cisin — Murray

FEATURES:
Editorial, by Hugo Gernsback................... 5
Light Beam Television—Dr. Alexanderson’s Re-
markable Experiment ...................... 6
Televising Sun’s Eclipse, by D. E. Replogle, Vice-
Pres., Jenkins Television Corp............... 7
Sub-Sea Television, by H. W. Secor............. 8
In the Television Eye.........co0oiiverunnnnnnn.. 9
New European Television Kits................. 10
Possibilities of Ultra Short Waves for Television,
by D.E . Replogle.......................... 10

Boston Television Station, by Hollis Baird, Chief
Engineer, Shortwave and Television Corp.... 11

The Romance of Television, by Herbert Futran,
Assistant to President of Sanabria Television

COrP. iiirieinerieronsacnonenesonnsnannnens 12
A Simple Lens-Disc Projector—How to Build It,

by Ivan Bloch, EE..........coviuuiiu... 14
How Shall We Teach Television?, by Sid Noel,

President, First National Television, Inc...... 17

Practical Hints on Cathode Ray Scanners, by
M. Rappaport, E.E., Research Engineer, Tele-

vision Mfg. Co. of America................. 18
Optical System for Controlling the Size of Crater,

by Ivan Bloch, EE........cc..iivienivnn.. 22
N. Y. Sun’s 2nd “Prize Winner” in Television Set

Building Contest .......ccvvveeeeeiennennns 24

Fidelity Tests for Television Systems, by A. P.
Murray, Research Department, R. C, A. Victor

Company .......ceeceeieneiiennnrnneonennns 27
Radio Frequency Operation of Neon Tubes, by

Harry Waldron .........covviiiieniii, 30
The Braun Tube as a Transmitter............... 39

TELEVISION RECEIVERS:
A Simple Lens-Disc Projector—How to Build It.. 14

Cathode Ray Scanners—How to Use Them....... 18
A Drum Scanner, by M. Treuhaft.............. 21
A Simple Motor Synchronizing System.......... 23
N. Y. Sun’s “Prize Winner” Television Receiver.. 24
Detector-less Television Receiver................ 30
4-Tube Television and Broadcast Receiver, by

H. G.Cisiny, MIE...ooviviiiinnennnnennnnns 31

Pioneer Receiver and Scanner, by John J. Fettig.. 32
A New System for Television Synchronization.... 36
New “See-All” Television Models............... 42

TRANSMITTERS:
Television Transmitting Station, W1XAYV, Boston. 11
An A.C. Operated Transmitter, by L. R. Conrath.. 35

Braun Tube As a Transmitter................... 39
MISCELLANEOUS:

Flywheel Steadies Image at Receiver........... 23
First Physics Lecture by Television............. 26
A New Crater Tube Development, by Harry

Rosenthal ...........ciiiiiiiiieiennconanns 26
The Lora Cathode Ray Television Tube, by Luis

A, LOra . .iviiiitiitinteteeeternttnannnans 28
Thyratron Oscillators for Cathode Ray Scanners,

by M. Rappaport, ELE......cooovvvvnnnncnns 33
The Dalpayrat Light Projector for Television... 34
Round Holes or Square?....c.oceveeeennennnnns 37
Powerful Light Source for Television............ 38
Television Course, by C. H. W. Nason........... 40
Digest of Television Patents............cc...... 43
Television Question Box.........coveveueeenann 44
Television Time Table.....ocevernreeneennnnnnns 59

OUR COVER—

Shows the Lens Disc—Crater Tube Television Receiver Successfully Designed and
Operated by Ivan Bloch. He describes just how to build it in detail on Page..... 14
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game on earth.

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

Prepare for jobs as Designer, Inspector and -Tester— as Radio Salesman
and in Service and Installation Work—as Operator or Manager of a Broad-
casting Station—as Wireless Operator on a Ship or Airplane, or in Talk- L
ing Picture or Sound Work— HUNDREDS of OPPORTUNITIES for a

real future in Radio!

Ten Weeks of Shop Training=:

We don’t teach by book study. We train you on a great outlay of Radio, Tele-
vision and Sound equipment — on scores of modern Radio Receivers, huge
Broadcasting equipment, the very latestand newest Televisionapparatus, Talk-
ing Picture and Sound Reproduction equipment,Code Practice equipment, etc.

—-—

TELEVISION NEWS

OPPORTUNITIES

are many e

for the Radio
Trained Man _

/!
Don’t spend your life slaving away in some dull, hopeless job! Don’t be Hf
satisfied to work for a mere $20 or $30 a week. Let me show you how !
to get your start in Radio— the fastest-growing, biggest money -making

— 1

You don’t need advanced education or previous experience. We give you— V4 Fy
RIGHT HERE IN THE COYNE SHOPS—the actual practice and experience
you’llneedfor yourstartinthisgreatfield. Andbecausewecutoutalluselessthe-
oryand onlygivethatwhichis necessary you getapractical training in 10 weeks.

TELEVISION ard TALKING PICTURES

And Television is already here! Soon there’ll be
a demand for THOUSANDS of TELEVISION
EXPERTS! The man who learns Television
now can have a great future in this great new
field. Getin onthe ground-floor of thisamaz-
ing new Radio development! Come to COYNE
and learn Television on the very latest, new-

Many EarnWhile Learning
You get Free Employment Service for Life. And
don’t let lack of money stop you. Many of our students
make all or a good part of their living expenses while
going to school and if you should need this help just
write to me. Coyne is 32 years old! Coyne Train-
ing is tested—proven beyond all doubt. You can find
out everything absolutely free. Just mail coupon
for my big free book!

H. C. Lewis, Pres. RADIO DIVISION Founded 1899

COYNE Electrical School

500 8. Paulina St., Dept. 42-1M Chicago, Ill.

est Television equipment. Talking Picture and
Public Address Systems offer opportunities to
the Trained Radio Man. Here is a great new
Radio field just beginning to grow! Prepare
NOW for these wonderful opportunities! Learn
Radio Sound Work at COYNE on actual Talk-

ing Picture and Sound Reproduction equipment.

All Practical Work
At COYNE In Chicago

ALLACTUAL, PRACTICAL WORK. You build
radio sets, install and service them. You actually op-
erate great Broadcasting equipment. You construct
Television Receiving Sets and actually transmit your
own Television programs over our modern Tele-
vision equipment. You work on real Talking Picture
machines and Sound equipment. You learn Wireless
Operating on actual Code Practice apparatus. We don’t
waste time on useless theory. We give you the prac-
tical training you’ll need—in 10 short, pleasant weeks.

Mail CouponToday for Allthe Facts

= H. C. LEWI1S, President

3 Radio Division, Coyne Electrical School

I 500 S. Paulina 8t., Dept. 42-1M Chiecago, 1.

1 Dear Mr. Lewis:— Send me your Big Free Radio Book, and
] all details of your Special Offer.

1

l NAMe. oot eonntoorsoseosasssassssaaasssans
1

f Address.....oo.iiieiiiieieiiiiiiiiiiienieee
1

B Gty e iiieeeiinnnnnns State........... oC
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MUST WE SCAN?

By HUGO GERNSBACK

that we cannot transmit images electrically at a dis-

tance unless we use some sort of a scanning device.

We have been taught to believe that in television we
must do the same thing that the printer does when he prints
a half-tone, i.e., to cut up the picture into small units,—half-
tone dots—and then reassemble the image in the same man-
ner at a distant point, also by a number of dots or more cor-
rectly, by a number of electrical impulses sent successively
between the transmitting and receiving stations.

It may be said that this method so far has not been wholly
successful. There are many technical reasons well known
for this shortcoming, one being the great speed required to
transmit the successive points; second, the wide frequency
band required to accomplish this; third, the synchronism
which must be maintained between the two stations, if we are
to get any image at all.

I therefore ask the question, Must we scan? Can we not
imagine a method, or methods, which eliminate the scanning,
a rut into which we have gotten ourselves with the present
method of television?

EVER since the days of Nipkow, we have been taught

Telephone Receiver Does Without Scanning

Let us look around and cite some examples that show that
it must be possible to transmit images in television without
the present-day point or line scanning. Take, for instance,
the telephone receiver, a marvelous piece of apparatus which
even today is not sufficiently appreciated. We broadcast a
symphony—the telephone receiver or loud speaker, using a
diaphragm or moving coil, as in the dynamic speaker, repro-
duces SIMULTANEOUSLY the sounds of from fifty to one
hundred musical instruments, from the lowest to the highest
audible frequencies, all at the self-same instant! No scan-
ning is needed! )

Of course, a television engineer will at once say that we
only get a composite of different musical instruments, but this
in reality is not true. Not only do you hear the different
frequencies, but you also get the color (timbre) and quality,
as, for instance, when a soprano sings. You instantly note
the difference between two sopranos singing the same selec-
tion, simply by the difference of the over-tones, all faithfully
received by the one telephone or loud speaker diaphragm.
You do not have to “scan” and use mechanical means to
accomplish this result. It is all done simultaneously, in the
same instant.

The Camera Does Not Scan

Consider a photographic camera. You take a picture
through a single lens (a single instrumentality) and you
faithfully reproduce on the photographic plate, INSTAN-
TANEOUSLY, the true features of a face, building, ete. It
is possible to take a complete and accurate photograph today
in a thousandth of a second (and spark photographs of sound

. or air waves in one-hundred-thousandth of a second), a space

of time much shorter than we even use in television scanning
today. In photography, again we require no scanning. It is
all done with a single instrumentality.

Behold the Mirror—It Scans Not!

The same is true of the ordinary mirror. When you look
at yourself in a mirror, you can move as fast as you like,
the image from the mirror will follow as fast as anything can
move without point-wise transmission or scanning.

In a forthcoming issue of TELEVISION NEws, we shall
demonstrate that these principles just mentioned are not
just plain theory or dreams, but that a sort of television—
without scanning—actually occurs in nature, and electrically
at a distance at that!

W hat Lightning Showed Us

It has been shown repeatedly that figures or other marks
on a tree or pole, when struck by lightning, have been bodily
transferred on to the arm or other part of a human body,
and accurately reproduced by the burning mark into an exact
duplicate of the original! Here is a transference of a com-
plete image instantly, at 4 distance, and electrically, without
scanning!

We have also another counterpart in nature, and if you
may call it such, this is the perfect television transmitter;
much more perfect than any designed by man to date. I
refer, of course, to the animal eye. It is true, that physicists
will point out to me that in the back of the retina we have
the so-called rods and cones, each of which is connected
separately with a nerve. But they will also tell you that
there is no scanning. The image is transmitted from retina
to our brain almost instantly as a whole—no scanning is re-
quired. Translated mechanically, into our present-day tele-
vision, this would resolve itself into a great number of photo-
electric cells, from which the transmission starts. Television
angineers should not lose sight of the fact that with our eye,
which is the finest television apparatus in existence now, we
do not scan either at the transmitting end—that is, the back
of the retina—or inside of the brain, which is the receiving
end. :

Here are convincing proofs, if they were needed, that scan-
ning is a make-shift, and will not prevail in the future.

A4 Forecast

I firmly believe, that during the next few years, an entirely
new method of television transmission will be realized, wherein
the image will be transmitted in tofo; that is, the complete
image transmitted instantly, without having recourse to the
present scanning, whether this scanning be mechanical as
with our present scanning disc—or electrically, as in the
cathode tube.

Just exactly how this will come about I do not profess to
know, but I am quite certain that it will come about, and
when it does, it will prove to be the solution of our television
problem.

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

THE NEXT ISSUE COMES OUT APRIL 15TH
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Television over a light beam—Transmitter: Subject scanned by lights 21,
7 stage amplifier 18, modulates oscillator 22 (15 choke. 16 a condenser.
11 reflector. 13 smull spherical reflector, 14 diuphragm, 23 transformer. 16 condenser. 15 iron core chokes.

between carbons 12.

L] Mar.-Apr., 1932

17 @ resistance) ;

disc and photo-cell 20. Photo-cell current, amplified by

which (n turn modulates current 1o arc

Receiver: 1 observers, 2 image, 3 scanning disc, 4 diaphragm, 5 neon tube, 6 motor, 7 detector and amplitier, 9 photo-cell. 8

reflector, 10 light beam.

LIGHT BEAM TELEVISION

light beam. Without any trans-
lating apparatus such as a tele-
vision receiver, you would not know that
a television image was possibly being
transmitted by slight variations in the
light. Just recently a very interesting
and startling demonstration of television
over a beam of light took place in the
Radio Research Laboratory of the Gen-
eral Electric Co., at Schenectady, N. Y.
Dr. E. F. W. Alexanderson, well-known
television expert and consulting engineer
of the General Electric Co., directed the
experiments and the accompanying draw-
ing shows the arrangement of the appa-
ratus. Many interesting variations of
this latest television scheme may present
themselves in the future. For one thing,
the light-beam does not have to be ra-
diant or visible, for we may make use
of the invisihle infra-red or ultra-violet
rays. It is believed that this demonstra-
tion and the experiments lying behind it
may indeed pave the way for a new day
in television, and that we may expect as
a consequence more distinct and better
detailed images. The wave length used
in the light beam television demonstra-
tion was of the order of a millionth of a
meter.

NE can never tell today what is
O being transmitted over a search-

How Dr. E. F. W. Alexanderson of
the General Electric Co., success-
fully transmitted and received tele-
vision images over a light beam.

As revealed in the diagram the image
of the subject being televised, is picked
up by photo-cells and then amplified by
a seven-stage amplifier. The television
signal is caused to modulate a carrier
frequency, which, in turn, modulates the
arc light source. The fluctuations in the
light beam, even though slight at times,
are faithfully picked up and translated
into electrical currents by the photo-cell
(light-sensitive relay), placed in the
focus of the parabolic reflector at the
receiving station, located 130 feet from
the transmitter in the demonstration.

The minute fluctuating electrie current
coming from the photo-cell in the receiver
reflector, is greatly amplified by a
shielded, resistance-counled amplifier of
six to eight stages. The amplified tele-
vision signal is then past into a neon
tube. and by whirling a scanning disc in
front of the pulsating neon light, an
image of the person or object before the
transmitter is reconstructed. A crater or
spot source neon tube may be used, to-
gether with a lens disc and ground glass

www.americanradiohistorv.com

or other screen, to provide an enlarged
image.

Telecasting With Powerful Light Beams

“The work thus far is highly experi-
mental, yet some day we may see tele-
vision broadcast from a powerful arc
light, mounted atop a tower high above
the city,” Dr. Alexanderson said. “These
modulated light waves will be picked up
in the homes by individual photoelectric
tubes, or electric eyes, instead of the
present-type wire antennae.

“Light-broadcasting may have the
same relation to radio broadcasting that
the local newspaper has to the national
newspapers. These light waves can be
received only at relatively short dis-
tances, perhaps ten miles. Each com-
munity could then have its own light-
broadcasting system.”

The greatest difficulty in television to-
day, Dr. Alexanderson believes, is in the
method of transmission. Radio waves
usually follow several paths in travelling
from the transmitter to the receiving sta-
tion. Each ray following a different path
produces a different image, so that a
composite image is apt to be blurred.
For this reason, television has been tend-
ing toward shorter and shorter waves.

(Continued on page 57)
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Televising
Sun’s Eclipse

A bold plan to televise the “‘total eclipse’
from an airship and broadcast the
image to all “‘visualists’.

By D. E. REPLOGLE"

0. H. Caldwell, eminent astronomer, formerly member of
ffy“r',',';'i.x'"riu’,‘,':ﬁ". the Radio Commission, editor of Elec-
he hopes 1o hroad- tronics and other publications; Doctor
cast image from Fisher, president of the New . York

airatiiy, Astronomical Society; the author, D. E.
Replogle, Chief Engineer and Vice-
President -.of Jenkins Television Corpora-
tion and De Forest Radio Company, and
two members of his engineering staff,
Paul H. Thomsen and Frank B. DuVall

At the broadcast-
ing studio of the
(Continued on page

62)

e
= LAND LINE OR
e SHORT WAVE LINK ¥

X
RO CASTING
STAT/ON

The route along which the total eclipse of the sun nert
August will he visible, is a narrow path extending,ein
part, across Necwe England. Along this path, about fifty
miles in width, it is proposcd to send an airship fitted
with a telecizion pick-up camera. The image of the
“total cclipze? can thus he radioed to a land station
and re-hroadcast to thousandx of -‘visualists” Below
and at lcft—eclipse demonatration described by Mr.
Replogle.

NTICIPATING a solar eclipse by several
months through the instrumentality of
radiovision presents its whimsical side in

: conjunction with the importance of shewing
in advance just what the heavenly constellations
will do this coming August. AIl of which occurred
on December 2nd at 9:15 P. M. The scientists and
engineers who carefully rehearsed and finally put
on this unusual show -were O. H. Caldwell, the

¢ Vice-President, Jenkins Television Corporation.
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SUB-SEA
TELEVISION

TELEVISION
STATION
5 S
3
A =
SHORT
WAVE
RADIO
TRANSMITTER

- ===

By H. WINFIELD SECOR

R. HANS HARTMANN of New
York City, well-known eneineer
and designer of submarine explor-

ing and diving devices, has stolen a march
on television engineers. his newest inven-
tion being illustrated in the accompany-
ing picture. Mr. Hartmann has shown
us how to put television to work in a
new and very entrancing field of endeavor
—that of exploring the great unknown
depths of the ocean. Strange denizens
of the deep, fish with luminous eyes and
with bodies of the most brilliant colorings
imaginable, can now be viewed by tele-
vision enthusiasts sitting cozily at home
in front of their television receivers.

In brief Mr. Hartmann’s scheme in-
volves the use of a powerful group of
lights which illuminate the sub-sea scene
in the vicinity of the television pick-up
camera. Inside of the steel ball which is
lowered to any desired depth in the sea,
the people aboard the boat on the surface
can see the sub-sea scene, fish, ete., on
the screen of a neon tube projector. The
operator in charge can switch into opera-
tion the motion picture camera whenever
desired, so as to record any of the scenes.

An interesting angle of Mr. Hartmann’s
invention is the fact that the images ob-
served by the “television eye” at possibly
thousands of feet below the surface of
the sea, can be broadcasted on short
waves for example, and either picked up
directly by short wave television receiv-
ers in our homes; or again, the short
wave signals from the boat may be re-
layed to a television land station, and
then rebroadeasted from the land station.

One of the very interesting and valu-
able points of interest about Mr. Hart-
mann’s sub-sea television camera, is the
fact that the many beautifully colored
fish of the sea loose their coloring when
brought to the surface, by means of the
“deep sea traps” used heretofore by

sea” explbration cameras, has brought his (deas up-to-date, and here shows us how to scientists. Also, the swimming action
utilize a ““television camera’’, for the study of deep sea life as well as recording any de- and general behavior of many deep sea
sired scenes on a camera. (Continued on page 53)

Dr. Hans Hartmann, well-known New York engineer, who has devised and utilized “deep

www.americanradiohistorv.com
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Dual Voice and Image Receiver

THE two young ladies pictured above with the
Jenkins combination “image and voice” receiver
are the Misses Fay Christian, and Kay Campion, of
Washington, D. C. The tuning dial for the television
receiver is the lowermost one, while the tuning dial
in the upper cabinet, just above the image screen,
tunes in the voice on the loud speaker of the short
wave set. This image receiver 1s one of the new
Jenkins lens disc and crater tube sets, which pro-
vides a large picture as shown, which can be enjoyed
by the whole family.

Scanning Disc Hole Cleaner

PHOTO at right shows simple, yet effective hole cleaning
device for scanning discs. A small magnifying glass hel-d
as shown helps to make certain that the hole cleaning job is

carried out thoroughly.

The holes in the scanning disc must always be kept clean
if a good clear image is to be seen. The cleaner is a small
holder fitted with a loop of horse-hair. Bell Technical Journal.

In the *° .
Television Eye

Large Image
Home Scanner

HE charming

young lady ob-
served in the pic-
ture at the right is
resting her hands
on a new television
console which pro-
vides tuning and
focusing controls as
shown. The image
of a man’s head
gives an idea of the
large image pro-
duced with this re-
ceiver. A lens type
scanning disc and
crater tube is used
to produce the large
image. A number
of new engineering
features are incor-
porated in this set.
All of the current
required for operat-
ing this receiver is
supplied from the
power-pack built in
the apparatus.—
Photo courtesy of
ShortWave & Tele-
vision Corp.

e Sanskrit Via Television

LANGUAGES never before spoken before a microphone in
the United States were heard and seen on the twin sta-
tions WIXAV and W1XAU in Boston. Albert E. Andre,
Orientalist, displayed characters representing Tibetan, Su-
marian, Sanskrit, Hindustani and Chinese before the photo-
electric cells—and at the same time spoke sentences in the
various tongues. Mr. Andre is one of the three men in the
United States who can speak Tibetan.

There is no word in the Tibetan language for technical
terms such as electricity or television. Therefore, Mr. Andre
coined a new expression with the literal meaning “long dis-
tant vision” which in Tibetan is “Tagring-zigpani”.

The fact that the intricate characters of Tibetan and Chin-
ese could be recognized is another indication of the develop-
ment of television transmission and reception.

Photograph shows Mr. Andre bearing Tibetan script
written by himself, the translation of which is: “Television is
destined to become of greatest benefit to mankind.”

S Lt et
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New European Television Kits

T he television
kits here shouwn
are of the Tele-
hor (German)
design and man-
ufacture, and
tllustrate the
kind of appa-
ratus  European
television fans
are “‘looking in”’
with. Girl above
s tuning one of
the hkits assem
bled into a cab-
inet.

Television image (right) as
recetved on one of the tele-
vision scanner Rits here tllus-
trated; it looks odd to Amer-
tcan fans becuuse much of the
European television scanning
ts done “‘vertically”’ instead
of “horizontally,” as s the
case (n this country. Several
advantages are cluimed for the
vertical scanmina method.

At theleft we see the neat
i§ appearance and finework-
§ manship employed in
making one of the Euro-
pean television scanner
kits. These kits can be
fitted with scanning discs
containing different num
ber of holes. Note the
neon tube which is sup-
plied as a part of the kit
also the lens mounting.
Some kits contain the
parts for the receiving set
aswell. The phonic wheel
parts are also included.

Photo at left shows high quality
of workmanship on the European
television scanner kits and receiv-
ers. Note that the scanning disc
ts belt-driven from the universal
motor, while a phonic wheel motor
at the right of the shaft (s employed,
to keep the scanning disc rotating
tn synchronism with the disc at
the transmitting station. Note the
powerful design of the phonic
wheel motor, which has two mag-
nets comprising each field pole.
The lens mount can be swung
from the vertical to a horizontal
position so as to scan horizontally
or vertically, as may be required.

Possibilities of Ultra-Short Waves

HE spectrum below 90 meters

offers wonderful possibilities for

development in the radio field. The

great width of frequencies is par-
ticularly adapted to television, and be-
cause of the fact that the area covered
may be limited they will allow for the
coverage of many times the present area
without interference.

In television the ultra-short wave band
holds the secret of detailed television
transmission. When we have to trans-
mit frequencies up to 40,000 cycles we
are faced by the paucity of bands avail-
able for the purpose, but we find below
90 meters the necessary width. Another
factor in television transmission that
make these frequencies desirable is their

for short wave communication betwden

for Television
By D. E. REPLOGLE

Vice-President,
Jenkins Television Corporation

controllability. With the ultra-short
waves, we are able to place a great many
more stations on the air within fairly
close limits without interference.

In the field of communication tests at
Washington have shown fine reception
from plane to plane and from tractor to
tractor without interference. The field

www.americanradiohistorv.com

m(])})ile vehicles will be a large one in it-
self.

In short, our experiments have con-
vinced us that we are on the frontier of
a great open territory, that is to be ex-
ploited in the radio field, and which will
give far greater service than ever before.
The recent technical advances in the
short wave field, will open up new chan-
nels of service of all sorts.

The Jenkins Television Company will
open two short wave television stations,
upon which work will start immediately,
since experimental work already done in-
dicates that ice have developed wmethods
of using 5 K.W. of modulated power on
the ultra-short waves.

.
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Ahore—The two transmit-
tevs at Rogton : the further
unc, WiNALD, transmits
voice ith S00 watts on
VA3 ke The one in the
Joreground, WINAV, yrated
at Z000 geatts, ix licenxed
for only 1000 weatts, on @
Jrequenecy  of  1.600-1,500
k.e. There ix also an ultra-
short ware trangmitter,

Top right—studio scene.
Lower photo—YSpecial  film
xeuanner uucd "t “'IN“}”
lelecanting station WINAV,

-Photos courtesy short
Ware and  Television
Coryp.

The

XPERIMENTAL television station
W1XAYV, operated by the Short-
wave and Television Corporation,
went on the air during January,

1930. For nearly a year prior to that,
the television experiments had been car-
ried on over amateur station W1IWX;
this was during the period necessary to
get a construction permit, build, and get
a license for an experimental station.
At first W1XAYV broadcast a 48-line pic-
ture, at 20 pictures per second, on 2,150
kilocycles, with a power of 500 watts.
This was soon changed to 15 pictures
per second, to comply with the accepted
standard of that time. During Decem-
ber, 1930, the frequency was changed to
the 2,850-2,950 kilocycle channel and
during March, 1931, 60-line pictures at
20 pictures per second were adopted, to
conform to present-day transmission
standards. The power was increased to
1,000 watts in July, 1931.

From all records, W1XAV was the
first television station to begin a regular
schedule in synchronization with a
broadcast station (in connection with
WEEI) in February, 1930. This was
R * Chiet Engineer, Shortwave and Television
-0Th.

BOSTON

TELEVISION NEWS

By HOLLIS S. BAIRD*

continued for some months and then
changed to WNAC, with seven other sta-
tions of the Yankee Network. This tie-
up was discontinued when the license of
WI1XAU was granted on 1,604 kilocycles
for a synchronized sound station.

During July, 1931, the first successful
broadcast of vision and voice to a ship at
sea was conducted from WI1XAV to the
steamship Leviathan, which was at the
time over 300 miles away. This event
was described in a past issue of TELE-
visioN News; and it is sufficient to say
here that the reception was so successful
that several members of the audience on
the boat were able to recognize both the
picture and the voice of Mayor Curley
of Boston, who participated in the broad-
cast.

WI1XAYV is the only television station
which has had the facilities, or the in-
clination, to ask the general public to
visit its studios for the past two years.
Let us assume that we are about to be-
gin a visit to this station and see how
television is broadcast and to what point
it is being developed.

First we are ushered into a spacious
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Drum scanning —
120 line images —
ultra short wave
transmission
—white light crater
tubes—new cathode
ray tubes; are some
of the new features
here described by
Mr. Baird.

TELEVISION
STATION

reception room. Here two television re-
ceivers are set up. One, the “peep-hole”
type, shows a picture about three inches
square. The other is a screen type, which
projects an 8-by-10-inch image. These
are not connected by wire to the trans-
mitter, but contain short-wave receivers:
so that pictures from New York and
Washington may be tuned in also. Of
course stations on the adjacent channel
to W1XAYV can be received only with the
latter station off of the air. If there
happens to be both a voice and vision
program on when we arrive, our trip
will have to stop here in the reception
room temporarily, while we watch the
images being broadcast. or view the ac-
tion in the studio through the glass doors.

Let us assume that the voice part of
the program is over and we have been
invited into the studio to see the pick-up
equipment. The are and scanning drum
seen in the corner are now located in a
separate room, and the light comes into
the studio through a window in front of
the person or object to be televised. The
four large photo-cells are of the potas-
sium type, and are supplemented by four
small caesium ones, which bring up the

(Continued on page 58)
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RoMANCE of

THEATRICAL
TELEVISION

By HERBERT S. FUTRAN

Asst. to the President,
Sanabria Television Corporation

A special Sun-
day ordinance
prohibited
trucking
through city
streets, so the
engineers did
alittle” truck-
ing”’ of their
own.

URING the past few months Sa-
nabria television equipment has
been used in more than one hun-
dred consecutive theatrical per-
formances with only two interruptions
(totalling a little more than a minute)
because of mechanical difficulties!

This fact amply attests the high de-
velopment of the Sanabria equipment;
but it also bears witness to the ingenuity
and ability of Ulysses A. Sanabria, the
vouthful inventor, and his staff of engi-
neers. They have given television dem-
onstrations, day after day, in the spirit
of the theatre where the “show must al-
ways go on!” Their experiences make
a noteworthy chapter in the countless
romances of life behind the footlights.

It pleases Sanabria to consider his
present experiences in terms of his
earlier days in television, when he was
laying the foundations of his present sys-
tem. He recalls one incident, back in
1925, when the whole technique of tele-
vision was in its comparative infancy.
He had arranged to give a demonstration
before & noted group of internationally-
famous engineers, who were to see his
system for the first time.

A Bunch of Keys
For six months he had labored unceas-

ingly to perfect his apparatus but, due -

to the retarded development of a suitable
glow-lamp, he had been unable to project
a picture on a large screen; and the eve
of the demonstration found him hard at
work, still endeavoring to project a pic-
ture, all to no avail. “One of my assist-
ants,” reminisces Mr. Sanabria, “tried
to cheer me up by bringing a young lady
to the laboratory, and the two attempted
to take me out for the evening.

“I refused, however, and the girl, an-
noyed at my stubbornness, moved the
screen from its position in front of the
receiver. I went over to reset it and was
stooping over the aperture in front of
the receiving apparatus when, to my
amazement, I noticed the image of some
keys dangling from a ring. I looked up
to see the young woman nonchalantly
tossing her key-ring in front of the
transmitter. I knew then that I had at
last been able to achieve at least a ‘peep-
hole’ picture.”

Many unusual and exciting events occurred during the the-
atrical exhibition of the giant Sanabria television images
in New York, Baltimore, and Newark., Mr. Futran has nar-
rated some of these outstanding events which almost
thwarted the efforts of Sanabria and his technicians, as they
endeavored constantly to obey the unwritten law of the
theatre—*“The show must go on’’!—and it did!

It is a far cry in the history of tele-
vision from that night in 1925 to the
present Sanabria equipment; but these
last few months have been no less re-
plete with thrilling experiences. The
thousands who attended the demonstra-
tions at Madison Square Garden (N. Y.
City) late in September (1931) and
those who have seen Sanabria television
in theatres cannot know the romance
with which these performances have
been endowed.

Back in September, 1931, the news-
papers carried large stories about the
forthcoming radio show at Madison
Square Garden, at which the public was

With the audi-
ence all seated
and waiting,
too strong a
current was
once fed into
the neon tube
at the giant
projector and
the tube blew

up.

to see for the first time the largest tele-
vision picture ever broadcast. A new
glow-lamp had been invented, by Warren
G. Taylor, which would make that broad-
cast by Sanabria equipment possible.
This lamp, however, demanded greatly
increased power which could be furnished
only by a special power pack., That pack
was manufactured by an outside con-
cern and, finally, all the apparatus was
shipped from Chicago by train on Sep-
tember 18.

The Mystery of the Missing Blue-Prints!

During the transportation of the ap-
paratus from Chicago, however, the
equipment was damaged and on its ar-
rival in New York was found unsuitable
for immediate use. Among other things,
the bolts holding the transformers in the
power pack had. become loosened and the
transformers had crashed down on one
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another. A frantie call for the wiring
diagrams was telephoned to Chicago and
they were, supposedly, mailed by the next
air mail. What ever happened to those
diagrams, however, no one will ever
know. Suffice it to say, they never
reached the Sanabria engineers in New
York, who were anxiously awaiting their
arrival.

Fortunately, another unit of the trans-
mitting apparatus had been installed in
experimental laboratories in New York,
where development work in the studio
and presentation technique for television
had been carried on by Sanabria experi-
menters. When it became apparent, late
on the night of September 19, that it
would be impossible to repair the equip-
ment brought from Chicago, it was
planned to move the experimental unit to
the Garden and to install it in the stead
of the damaged equipment.

There is a city ordinance in New
York, however, which forbids moving
truckloads of apparatus through the
streets on a Sunday, unless a special per-
mit has been granted. Undaunted by
this last-minute development, Sanabria
officials roused the proper officials from
their beds, and a special dispensation
was secured, So, shortly after dawn
Sunday morning, some of the equipment
was loaded on a small truck, the only one
available at that unearthly hour; while
the rest was “pushed” through the de-
serted streets by heavy-eyed engineers.

We Have to Give a Demonstration!
Thus, on Sunday afternoon, amid the
hundreds of carpenters and electricians

The giant tele-
vision “‘act’”’ in
one of the the-
atre presenta-
tions almost
became a ‘‘line
onthe pro-
gram’’ only,
when some
“villain” cut
wires!
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laboring to transform the huge Garden
into an exposition palace, the engineers
commenced to work on the installation
of the apparatus while the wires between
New York and Chicago “buzzed” in an
effort to locate the missing diagrams.
It was then four o’clock Monday morn-
ing. The new apparatus, despite the ef-
forts of the engineers, was still in a use-
less state.

The crucial diagrams were still miss-
ing. Yet, at eleven o’clock, the doors
would be opened to thousands who were
erpecting to see a television demonstra-
tion. So Sanabria called his men to-
together and said, “We have to give a
demonstration,” and each of those engi-
neers—none of whom had been to bed for
almost sixty hours—rolled up his sleeves
and went to work.

There were two demonstrations sched-
uled at the Garden. The transmitting
apparatus was installed in the basement
of the building adjoining the “Television
Theatre” where continuous performances
of television on a four-foot screen were
given. The other demonstration was of
the ten-foot square picture! The ground-
glass screen, weighing three hundred and
fifty pounds and encased in a huge
chnomium-plated frame, was located high
above the floor of the arena at the other
end of the building, a distance of about
nine hundred feet.

Without his new power unit, which
was still damaged beyond the possibility
of immediate use, Sanabria knew it to
be impossiblé to furnish enough power
to project his large picture; so he con-
centrated his efforts on the equipment
for the smaller image and, when the

-doors opened on the first day of the show,

was ready to demonstrate his four-foot
picture.

What happened that first day at the
Garden is history. Thousands stood in
line awaiting the opening of the “Tele-
vision Theatre” and, when the gates were
opened, four policemen were unable to
check the onrush. The walls of the the-
atre were crushed in and order was not
restored until the afternoon showing was
over, some four hours later, Workmen

. . . and then
the rope broke!
Just as the —
heavy lens disc 5
was about to
be lowered. a
rope parted and
the disc crash-
ed to the floor,
almost wreck-
ing the show

hastened to repair and strengthen the
walls, and additional police were sta-
tioned to control the crowds.

The forty thousand people who at-
tended the “Television Theatre” that first
day have never known until now the
labor that was expended in preparing for
that showing. They had come to see a
demonstration and, because of the untir-
ing efforts of Sanabria and his men, they
saw that demonstration. But Sanabria
had made still a greater promise, that of
showing his ten-foot picture; so. after
three hours’ sleep (the first in four
days!) the engineers assembled for work
again.

The wiring diagram was, seemingly,
irretrievably lost; so there was nothing

TELEVISION NEWS

to do but to dissect the power pack and
then to reassemble it. By late Tuesday
afternoon, Sanabria had actually suc-
ceeded in solving the complex circuits
of the unit, and reported that he was
ready to show the large picture on Tues-
day night. At a quarter past ten that
night, almost twenty thousand persons
were massed in the huge arena to wit-
ness the first public 'showing of thelarg-
est television picture ever seen.

For the purposes of communication be-
tween the widely-separated engineers, an
intercommunicating-telephone system had
been installed, with a station for Sana-
bria himself at a point of vantage in the
crowd, where he could monitor the pic-
ture and relay his instructions. G. Clay-
ton Irwin, managing director of the
show, was at another station located high
in the tiers of seats behind the large
screen; while others on the telephone
system were the electricians stationed in
their pits out of sight of the audience;
Copple, the engineer, at the lens-disc;

Once when the
clutch between
the motor and
the scanning
disc broke,
Sanabria saved
the day by
quickly substi-
tuting a piece
of rubber hose.

Carter, at the amplifier; Walters, at the
projector; Rein at the power pack: and
the public-address announcer.

Bang! Goes the Neon Tube!

The time was 10:15; the time set for
the demonstration, when Sanabria ad-
dressed the electrician to turn off the
lights. The electrician confirmed the in-
struction by turning out the ceiling lights
but left the exposition lights on, leaving
far too much light for an effective show-
ing of the picture. From this point on,
it might be well to listen in on the con-
versations which followed over the tele-
phone system:

Sanabria:
the lights.

Electrician:
won't permit it.

Sanabria: Then we can’t show the
picture. There are lights all over the
place. You won’t be able to see a thing.

Electrician: Can’t help it; ordinance.

Irwin: Try it anyway, Sanab. You've
got twenty thousand people out here on
the floor.

Sanabria: But it’s ridiculous. You
couldn’t show a ‘““movie” with all this
light on. How do you expect me to show
a television picture?

Irwin: Try it anyway, Sanab. We
can’t keep these people waiting.

You have to turn out all

Can’t; fire ordinance

Sanabria: O. K. I'll try it. Copnple,
got the lamp ready? Carter, run up the
“gain".

The engineers followed their instruc-
tions and the faint outlines of a picture
appeared on the screen. Finally, Sana-
bria, desperately, called Carter. “Give
her everything,” he called.

Carter: But I'm sending twice as
much as ever, right now.

Sanabria: Then give it three times
as much.
Carter: But it’ll blow the lamp.

Sanabria: Try it anyway.
Carter: O. K. Here goes!
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Airplanes, just
one of the
“high speed”’
carriers em-
ployed in ob-
taining replace-
ment partsdur-

gagements.

At that momer: the electrician an-
nounced that he would turn off all the
lights, and immediately darkened the
house; but the engineers at.the trans-
mitter had released three times the nor-
mal power used for the lamp and the
strain proved too great on the lamp,
which blew out!

Copple notified Sanabria, who told him
to change lamps and then instructed the
announcer at the public-address mike to
report there would be a delay of a few
seconds. The announcer, however, was
too excited to make the announcement
and, for a few seconds, the house was in
utter darkness, At this moment the
electrician too became panicky and threw
in his switch, filling the arena with light,
just as Copple announced that the appa-
ratus was in readiness for the demon-
stration. The crowd, however, had be-
gun to scatter and it was impossible to
stage the demonstration that night.

A conference with newspaper men and
show officials was held following the
demonstration, and Sanabria was asked
whether he might be able to give a dem-
onstration the next day. He promised
to have a large picture within four hours
and the reporters agreed to hold up their
stories until that hour.

Sanabria returned to his apparatus
and attempted to solve the situation. He
tested ten lights but none of them re-
sponded. Seemingly met with defeat on
all sides, he paced the floor of the Gar-
den restlessly, his watch in hand. Sud-
denly he decided that, by heating a lamp
greatly, he would be able to re-gas it
sufficiently to give a short demonstration.

Eagerly he set to this new test; though
realizing that he was risking all of his
lamps to achieve this one demonstration.
Nevertheless, he tried one light and the
lamp blew out. Desperately. he took up
a second lamp and repeated the experi-
ment. This time he was successful and
he hurriedly gathered the reporters to
witness the demonstration. The lens-disc
had been set at too great a distance from
the screen—one sufficient for a picture
fourteen feet square—so that only ten
feet of the fourteen-foot picture showed
on the screen. But Sanabria had shown
his picture at three o’clock Wednesday
morning, just four hours after he had
made his promise to the reporters!

The next morning, the lens-disc was
moved closer to the screen—to the posi-
tion for a ten-foot picture—and a special
scaffolding, which would alleviate the

(Continued on page 45)

Even the
‘“Broadway
Limited,” car-
ried a new lens

disc from Chi-
cago to New-
ark;: a special
long stop was
made to unload

the disc.
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A SIMPLE LENS DISC

PROJECTOR—-HOW TO BUILD IT—

televisor and has been wondering

how to go about it, will find the
answer in this comprehensive design,
based on a machine built by the author.
Although the total expense of this appa-
ratus is greater than for the plain, un-
projected-image type televisor, the re-
sults will certainly warrant the extra
labor and cost.

What is needed for the projector?
First, let us assume that the televisionist
already has a receiver especially designed
for the recention of television signals.
Thus, he may wish to mount the receiver
and the projector together in a small
cabinet. In any event, this design will
allow him to adopt either of the two
alternatives, as indicated further on. In
order to have sufficient illumination with
the present neon-crater lamps, and to
fit all parts in a moderate-size cabinet,
we shall design our projector for a 10~
by 12”7 image, with fixed or adjustable
screen, as may be desired.

In order to systematize the work, we
shall list the important items in the con-
struction of the projector:

(1) The lens disc with its sixty match-
ed lenses.

(2) The driving motor, with a spring-
hub, condenser, mounting brack-
ets, vibration - absorbing rubber
mat, horizontal framing device
and synchronizing wheel if neces-
sary.

(3) The screen, frame and support.

(4) The cabinet.

(5) The lamp support and focusmg-
device.

HE Televisionist who wishes to
graduate from his “peep-hole”

“Crater tube-lens disc”
projectors are the last
word in mechanical tele-
vision scanners today.
We have great pleasure
in presenting a “how-to-
make-it” article, written
by one of the foremost
experts in American tele-
vision—Mr. Ivan Bloch.
Mr. Bloch designed, built
and successfully operated
this 10 by 12 inch image
projector: You can do
the same.

A 10 b 12 inch image ia possible
with (‘ Rlach lens dige xcanner
here {lluahutcd and described in
detail.  Most any good reeciver,
such ag the N. Y. Sun prize win-
ner descrihed on page 24, will
operate the ecrater tube for this
scanncr.

The Lens Disc and Lenses

As this design is intended to give the
proper screen element overlap, to mini-
mize angular lens distortion, occupy the
least space and require the least power
to drive the disc, we shall use sixty
double-convex matched lenses, 1.75 inches
focal length, 0.5 inches diameter, which
may be obtained from a good optical
concern for about fifteen cents apiece.

. I\ AN BLOCH EF.E.

By IVAN BLOCH, E.E.

Born in Geneva, Switzer-

Innd.  Kidueated there and in United States :

Case School of Applied Seience: 'olyteehnic
Institute of Iirooklyn. Formerly assoeiate
member of ALLE.E. and speaker on Farnsworth
NSystem of Electro-Seanning at ALE.E. April,
19:31.  Research in Television sinece 1929, For- |
merly Chief Television Epgineer with Freed

Television and Radio (n Ile staged a recent
demonstration of first '‘televised”’ physies’ lec-
ture for one hundred physics professors at
I’olytechnic Institute: the lecturer appeared at
the Columbig Brunnlcnqthu: System’s television
station in New York City. ‘The vojce and
fmage were picked up on 105 and 49 meters
respectively at the Polytechnic Institute.

It is advisable to pay as much for these
lenses; for the variations which occur
in cheaper lenses will, as a rule, spoil
the perfection of our image.

From the focal length, image dimen-
sions, overlap specifications and crater-
lamp anode aperture of 0.020 inch, the
disc will have the following dimensions
(as indicated in Fig.1) and will be made
from a flat duraluminium blank, three
thirty-seconds of an inch thick. It is
necessary to follow all dimensions rigor-
ously.

(a) Overall diameter......... 15.85”
(b) Hub hole (see “Motor”).. 5"
(¢) Circumferential separ a-

tion of lens hole centers.. 6°
(d) Radial intervals of lens-

hole centers ............. 0.0112”
(e) Distance from center of

disc to center of furthest

hole .....ccoivivivinnnn. 7.565"

(Continued on page 16)

Rear view of lens disc and crater tube at left: and at right, close-up of Baldor synchronous
motor and lens disc, with Baldor spring coupling.

WWw._americanradiohistorv.com
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Side and front views of lens disc projector mounted in cabinet. This machine produces a
brilliant image 10 by 12 inches. Special ‘‘framing’’ means are provided.

Unless the televisionist is an exacting
mechanic and can use a dividing head
with ease, it will be quite worth while
to leave the making of the disc to some
good machine shop. (See note at end of
article.)

Each hole is first drilled all the way
through with a 0.4375" drill, then each
hole is counter-bored to a diameter of
0.5” and down to a depth of 0.05375"
leaving a shoulder 0.04” thick. These
dimensions are such as to fit the lenses
perfectly; and it is extremely important
to have the shoulders of the same thick-
ness, to obtain perfect focusing at the
screen. The tool for the c_ount.er-bore
may be of the shape shown in Fig. 1.

The spiral shown in the sketch repre-
sents the 0.4375" holes facing the reader,
the 0.5” holes being away in the plane of
the paper. The hub holes and holes for
the fastening screws will depend on the
type of hub used; the dimensions here
indicated being for the make of motor
mentioned under that heading. .

After the disc has been drilled, it
should then be thoroughly cleaned with
some alcohol to remove grease and oil;
then both sides of the disc should be
sprayed or dipped in a dull, dark lacquer
or “optical -black” paint. (Since the ob-
ject of the paint is to remove cause for
reflection, it should be dull.) When the
paint is completely dry, with a sharp
tool, such as the filed-down screwdriver
shown in Fig. 2, each hole is thoroughly
cleaned; that is, the paint layer in the
hole is scraped off, care being taken not
to scratch off any metal.

Securing Lenses in Disc

The disc is now ready for the lenses.
Two courses of action are open to the
constructor: One is to cement the lenses
in; the other to force the surrounding
material against the lens surface at sev-
eral points by punching. See Fig. 2.

The first method is the simplest; but
the choice of cement is important. As
a rule, cellulose-base cements do not
prove satisfactory; the author found a
“Capitol” cement which did the job
splendidly. The first step is to take a
pin, or small piece of wire, and with it
gently coat thoroughly the lens hole and
shoulder; then, at once, press a lens into
place firmly and yet carefully. This
process is repeated until the disec is filled.
After a few hours the excess cement is
carefully scraped off with the sharp tool
by which the paint was removed; care
being taken not to scratch the glass at
the edges. If a small amount of cement
overlaps the lens edges by about 0.017,

the job will be most satisfactory; as this
thin film helps to firmly hold the lens in
place.

The punching method is a good one,
but the danger of breakage is great. All
that is necessary in this case is a small
nail punch and a light hammer. The
disc is laid flat on the work bench, in
which a %" hole has been drilled. The
procedure is to roughly center one disc
hole over this opening; place a lens in

5,000~ 10,000 OHMS
ELECTRAD, SWATTS

AAAA

\) Al

CHOKE

NEON
CRATER

Rep+- (ABOUT Lamp

350 VOLTS)
1
___________ _J\

SHORYT WAVE AND TELEVISION
CO. RECEIVER.

S /

Suggested “‘output” circuit for connecting
last amplifiec tube with ‘‘crater” type
neon tube.

the disc; then gently punch the material
near the edge of the hole four or more
times, until enough material has thus
been squeezed over the lens surface (Fig.
2). Before continuing with the next
lens, it is best to make sure that the
previous lens is well secured and cannot
move. On holding the disc by the hub
hole and tapping the edge, a loose lens
will be revealed by its rattle.

The author recommends the cementing
method; although it takes more time, the
breakage and chipping is nil and, conse-
quently, the cost is a minimum.

The Driving Motor

The disec will require a 1/20-horse-
power motor to drive it synchronously
and to allow vertical framing, through
stopping and starting by means of a
switch. However, the motor itself is not
quite powerful enough to start the dise
and bring it up to synchronism imme-
diately; and therefore we make use of
the transfer of the potential energy of
the disc to a spring whkich will then re-
lease this energy and give the disc a
surging twist, thus bringing it to syn-

WWW americanradiohistorv.com
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chronism. No further explanation of
this well-known expedient is required, as
foregoing issues of TELEVISION NEWwS
have covered the subject thoroughly.
Furthermore, we shall have to rotate
the whole motor frame for horizontal
framing; so that accordingly some pro-
visions must be made on the motor frame
itself.

Without hesitation, the author recom-
mends the well-known BALDOR motor,
type M3CN, which is equipped with a
spring-hub and bearing surface for
frame rotation. Although the cost of
this motor is around $17.00, it will be
most satisfactory and will “stand the
gaff” admirably. This motor runs syn-
chronously at 1200 R.P.M. and requires
no auxiliary starting equipment, save a
3-microfarad condenser, 400 D.C. volt-
age rating. Fig. 3 shows the motor in
outline, indicating its dimensions and
the wiring diagram.

Horizontal Framing Device

In order to rotate the frame and sup-
port it, brackets must be made. Full and
complete dimensions of these are shown
in Fig. 4 for the above mentioned Baldor
motor. Obviously, to mount the motor,
one leg of the bracket must first be re-
moved, and replaced after the motor is
slipped into place. The motor frame
should rotate fairly freely.

The next step is the horizontal fram-
ing device. Each picture frame is bound-
ed by radial lines six degrees apart;
that is, our extreme frame width is 6°.
A direct connection to the motor frame
is too rough an adjustment, but a simple
gearing arrangement is quite satisfac-
tory. If the junior male member of the
family has an “Erector” set, surrepti-
tiously “borrow” two gears, one of 72
teeth and listed as P50, the other a 12-
tooth pinion P13. If unable to borrow,
these may be ordered from the company
for the total sum of $.60. The gears
may be mounted in several ways, the
easiest is shown in Fig. 5.

Should the televisionist possess a
geared reduction dial, he may use it
also to advantage instead of the gears
mentioned above.

Turning the framing rod should turn
the motor frame. This may require some
adjustment of the bracket legs, if they
are too tight on the frame-bearing sur-
face.

To reduce the inevitable motor and
disc vibrations, the whole motor and
bracket is mounted on a sheet of rubber
(preferably sponge or “live” rubber)

one-half-inch thick, seven by seven
(Continued on page 49)
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Student Training at First National Tele-
vision, Inc.

VER since television broke into
the front pages of our daily
newspapers'a few years ago, the
numberless throngs have con-

tinued in their endeavors to ‘“crash the
gates” of the several television labora-
tories throughout the nation. Persua-
sion, bribery and all sorts of ways and
means have been brought into action;
for old man John K. Public is writhing
with “curiosity” to know what has been
and is going on behind those closed por-
tals.

Television appeals to the human imag-
ination. When one hears the description
of “Battler Jones” struggling to his feet
at the count of nine, a vivid and exciting
picture is built up in the mind of the

listener. When the ball is on the one-
yard line in the last minute of play, the
interested observer has only to watch the
audience gathered around the home radio,
clenching their fists and gazing into space
—sgeeing, not with their eyes, but with
their minds—and imagination. Our eyes
—the most valued of our senses, are use-
less—the radio audience of today might
just as well be a nation of blind individ-
uals. Television, whether he knows it or
not, is what the radio listener utmostly
desires.

Last summer it was decided to compile
and offer courses in television training.
Having provided completely-equipped
laboratories, television pick-up apparatus
on the transmitting end, as well as a
500-watt radio transmitter designed ex-
pressly for television broadcasting, we
knew that we were in a position to offer
a fine, well rounded-out training in this

TELEVISION NEWS
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"TEACH Television’

By SID NOEL

President, First National Television

An outline of the television course
given at one school is given by the
author—one of the strong features
being the training of the students
with actual television transmitters
and receivers in front of them.

Left: Rear of image monitor panel—
students learn by actually expertmenting
with commercial televiston apparatus.

Above: Students busy with photo-cell
banhk. Right—Checking current and
‘“trmage’’ on monitor.

new art, for a surprisingly moderate tui-
tion.

The main course of training is for the
man without any past experience in radio
or television. The student starts off
with elementary electricity and learns
the primary fundamentals of radio; con-
tinuing on through the complexities of
television, receiving, sales, servicing and
broadcasting; all of which, of course,
represents advanced radio science which
everyone interested in television should
absorb.

The secondary course is for the experi-
enced radio technician, and is more or
less a special curriculum of study out-
lined to fit the applicant’s past experi-
ence. This course takes up the same
work that is covered in the main course,
except that the students start at an ad-
vanced stage.

The main course consists of sixty les-
sons or subjects; some containing as

www.americanradiohistorv.com

many as five parts. Lecture-room work
takes up about one-third of the time;
while the other two-thirds comprise actual
laboratory work and practice. The train-
ing in the earlier portion of the course
is directed toward qualifying the student
for a limited broadcast license; and the
period of time taken is a minimum of
ninety days or three months.

The staff of engineer instructors at
First National Television are all univers-
ity graduates with lengthy experience in
radio and television. “Jerry” Taylor,
chief of staff, is well known in broadcast
technical circles, having been a former
engineer of the Federal Radio Commis-
sion. C. Bradner Brown, another mem-
ber of our staff, was elected to Sigma
Xi at the University of Kansas, for his
valuable research work in television. He
js continuing his development work in

the school perfecting a

laboratories,
black-and-white glow lamp for receivers.
Meyer Eisenberg is a graduate of a

prominent technical school and is the
chief broadcast operator of a Kansas
City radio station. H. C. Austin, a mem-
ber of the advisory board, is the author
of a number of published technical trea-
tises on radio and television.

Each month a limited number of stu-
dent applicants are accepted for resident
training. The photographs here repro-
duced are views of the school’s apparatus
used in educational work as well as in
the field of new development and re-
search. A “home study” course is not
given; as the field of study is too broad
for a correspondence course to be con-
sidered. We feel that TELEVISION NEwS
is amply filling the bill through their
present publication.
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Arrangement of the electrodes in the West-
ern Electric Co. cathode ray oscillograph
tube.

T PRESENT, there are on the
market a few different makes of
cathode-ray oscillograph tubes
which are very adaptable for tele-

vision purposes. Certain inherent char-
acteristics which have made these tubes
indispensible in the electrical research
laboratory have enabled engineers to util-
ize them successfully for television re-
ception and transmission. The distin-
guishing feature of the cathode-ray oscil-
lograph tube is a rapidly moving beam of
electrons (or cathode rays) which have
negligible inertia; as a result, extremely
high frequencies may be dealt with. When
this feature is considered in regard to
television, it means that the cathode-ray
television system is not limited to sixty-
line scanning. but may extend to an un-
limited number of lines. This extremely
important fact is the main reason why
the foremost authorities on television be-
lieve that the future television systém
will be entirely of the cathode-ray type.
In this article, the fundamental oper-
ating characteristics of the cathode-ray
oscillograph tube developed by Mr. John-
son of the Western Electric Company,
will be discussed first. When the prin-
ciples of operation of the Western Elec-
tric tube are once understood, the opera-
tion of any other tube on the market may
be readily analyzed; for the theories of
operation are not radically different.
The distinguishing features of the
Western Electric Company’s tube are:

(A) The low potential of about 350
volts, employed for the purpose of
propelling the electrons from the
cathode to the anode;

(B) The rather minute dimensions of
the electrodes;

(C) The short spacing between the
electrodes; and

(D) The small quantity of residual
gas present between the elec-
trodes.

To accomplish the last, the electrodes
are mounted within a small glass tube,
which in turn is placed inside the main
pear-shaped glass container. The volume
of the remaining argon gas between the
electrodes is not allowed to exceed one
cubic centimeter. By making the elec-
trodes extremely short, and the gas pres-
sure rather low, there will be left an in-
sufficient number of ions to permit arcing.

How Electrodes Are Mounted
In Fig. 1, the electrode unit may be
seen mounted on a glass tube. The hori-
zontal and vertical deflecting plates are
made of German silver, in order to mini-
mize eddy currents when magnetic de-
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The “hottest” thing in television today is the cathode ray scanner. Those
who read Mr. Rappaport’s valuable article in the last issue on the
construction of the scanner will find many practical operating hints

given here.

N. B. C. is transmitting test signals on ‘about 6

meters; 120 lines and 24 frames per second. W6XAO, Don
Lee, Los Angeles, transmits cathode images on 6.75 meters;
80 lines, 15 frames per second. :

flecting coils are employed to produce
deflection of the beam. The anode is
a tube one centimeter (0.39 inch) long,
having a diameter of one millimeter (.04
inch). This platinum tube almost touches
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Special shape of the filament in a Western
Electric Co. tube in order to protect it
from positive ion bombardment.
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Method employed for producing electro-
magnetic deflections of the electron stream.

the screen which is placed between the
cathode and the anode; the screen, which
is connected to the cathode, has a very
small hole in the center. The cathode
is an oxide-coated platinum ribbon hav-
ing the shape shown in Fig. 2. The rea-
son for such an odd shape of the
cathode is to protect it from the positive-
ion bombardment, which comes through
the hole in the screen.

The Cathode—Its Purpose
The cathode serves the purpose of sup-
plying the free electrons when current is
passing through it. The electrons which
emanate from the cathode are now drawn
through the aperture of the screen by
the strong electrostatic field (produced

www.americanradiohistorv.com

by the potential difference existing be-
tween the cathode and the anode) and
are discharged down the anode tube.
These electrons, which pass along the
axis of the tube, emerge as a beam and
pass between the two pairs of deflecting
plates. .

The propelling or anode voltage of the
Western Electric tube is quite low and,
as a result, the velocity of the electrons
is comparatively low. (The electron
velocity is a function which varies with
the anode potential.) There is allowed,
therefore, considerable time for the elec-
trostatic repulsion between the electrons
to cause dispersal. This phenomenon
would cause considerable trouble were it
not for the presence of residual gas in
the tube. The greater the velocity of the
electrons, the less the gas pressure re-
quired. In the Western Electric tube,
0.001-millimeter of mercury pressure is
employed.

100,000,000,000,000 Electrons per Second!

The focusing action of the residual gas
in the tube is an extremely clever adapta-
tion and may be explained quite simply.
The number of electrons passing in beam
form along the tube’s axis is of the order
of 100,000,000,000,000 electrons per sec-
ond; this quantity depends directly upon
the voltage applied between the anode
and the cathode, as well as the filament
temperuture. The velocity of the elec-
trons is about 1,000,000,000 centimeters
(six thousand miles!) per second, and
as a result every centimeter along the
beam contains approximately 100,000
electrons in motion.

- E—— N’
4 FLUORESCENT ALUMINUMTCAN®
SCREEN USED AS AN
e ELECTROSTATIC
SHIELD )

SO wOO!
‘\ FIG. 4 /‘

How cathode ray tube is shielded with iron
and aluminum cans.
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Some of the electrons during the flight
will impinge on molecules of the residual
gas and produce lonization; this means
that the molecule is broken up and an
electron released. The released electron
is charged negatively and,.having come
-from a neutral molecule, leaves.an ion
carrying a positive charge. The.velocities
of the original and -displaced electrons
are high, and as a result they leave the
beam-path at a great speed, while the
relatively heavy ion leaves the heam-
path slowly. -There is, therefore, along
the 'beam an excess of positive ions over
negative ions; resulting in a !drawing
in” or compression of the beam towards
the axis.

If the numbers of ions and electrons
are about equal, there will be no com-
pressing force on the electrons, and the
beam will naturally spread, because of
its initial divergence. By increasing or
decreasing the filament current, the num-
ber of electrons will increase or decrease
respectively; thereby giving us a focus-
ing control.

Dynamics of the Cathode Tube

Let us now consider the dynamics of
the cathode-ray oscillograph tube. There
are two common methods employed for
deflecting the beam of electrons: namely,
the electromagnetic and electrostatic
methods. Electromagnetic deflection is
accomplished by placing a coil (whose
axis is perpendicular to the axis of the
cathode-ray tube) as shown in Fig. 3,
and allowing a current to pass through
its winding. The beam of electrons, as
a result, will be deflected in a direction
perpendicular to the axis of the coil. If
the electronic beam passes through a dis-
tance “S” in the electromagnetic field,
whose strength is represented by H, then
the amount of deflection in centimeters is
represented by the equation:

03 HSL:
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How the deflecting plates, anode and the

“Wehnelt" cathode are arranged in the Von

Ardenne (General Radio Co.) cathode ray
tube.
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By M. RAPPAPORT, E.E.

Research Engineer
Television Mfg. Company of America

" where

1Z- —-deflection of the beam
} - ineters; .

L. = distance from the center of the coil

to the fluorescent screen; and

V=

anode, °

If a pair of coils were placed on the
sides of the tube, approximately where
the deflecting plates are located, the de-
flection would be about one millimeter per
ampere-turn. The magnetic deflecting
coils are utilized in a cathode-ray tele-
vision receiver for the purpose of center-
ing the picture on the fluorescent screen.
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Size and position of magnetic deflecting
cotls used for centering the image on ca-
thode tube screen.

Once the adjustment of the current flow-
ing through the coils is made, it may re-
main fixed during the life of the tube.

The ‘“‘electrostatic” or “deflecting-
plate” method is used for scanning the
image. The formula representing the
amount of deflection with the standard
constants of the Western Electric tube is:

PL L
2VD
where
Y = deflection of the beam in centi-
meters;
P — voltage across the ‘“electrostatic”

deflecting plates;

V = voltage between the cathode and
anode;

D = distance between a pair of deflect-
ing plates;

L; = length of a plate (in the direction
of the electron flow in the beam) ;

La = distance from the center of a pair

of plates to the fluorescent screen.
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in centi- .

voltage between the cathode and '
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Details of soft iron electro-magnetic shield
for cathode ray tube.

Voltage Required for Deflecting Ray

In the Western Electric tube, L; is 1.27
centimeters and L. about 20 centimeters
(1 em. = 0.39 inch). The plate separa-
tion is 0.475 centimeters. When an anode
potential of 300 volts is used, the poten-
tial difference between the plates re-
quired to produce a deflection of one
centimeter is:

2VDY 2 x300x0475 x 1
T L L. 127 x 20
= 11.2 volts

The capacity between a pair of de-
flector plates is approximately 10 mmf.
(micro-micro-farads) which is so small
that it may be considered as negligible.
There is also a conduction between the
plates which varies with the plate volt-
age as follows: at 10 volts the conduc-
tion is about 19 micro-amperes; at 20
volts, 24 micro-amperes; at 30 volts, 26
micro-amperes and at 40 volts, 28 micro-
amperes (1 micro-ampere is one one-
millionth of an ampere). The source of
this current is the return of the electrons
from the fluorescent screen and, to a
lesser extent, the ionization in the
cathode-ray tube.

As far as I know, the uppermost fre-
quency recorded by tube cathode-ray
oscillograph is 220 million cycles per
second!

Chemicals for Tube Screen

As the energy stored in each moving
electron is proportional to the square
of the velocity, the energy given up when
it strikes the fluorescent screen rises
very rapidly with an increase in anode
voltage. The fluorescent screen is com-
posed of fine willemite crystals, or cal-
cium tungstate in addition to zinc silicate,
which fluoresce under the tremendous
bombardment of the cathode rays, and
thereby indicate the position of the rays
or spot. The calcium tungstate gives a
deep blue light, which is about thirty
times as active on a photographic plate
as the greenish-yellow light of the zinc
silicate; while the silicate produces a
fluorescent light which is much brighter
visually than that from the tungstate. By
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Fig. 8—Method of connecting “‘saw-tooth” oscillal_ors and signal amplifier to a Western
Electric Co. cathode ray oscillograph tube,

combining the two compounds, a screen
is produced which is excellent for both
“photographic” as well as ‘“visual” pur-
poses.

The cathode or filament of the Western
Electric tube draws 0.85 to 1.15 amperes
initially, at about two volts, direct cur-
rent. Since a rheostat is employed in
adjusting the filament current for focus-
ing, a six-volt storage battery or elimi-
nator should be used. As the tube ages,
the filament current will require adjust-
ment to properly focus the spot of light
on the fluorescent screen. By lowering
the initial filament current (which, how-
ever, should be consistent with a sharp
focus) we may increase the life of the
cathode-ray tube considerably.

The filament rheostat, which is of the
slide-wire type, should be of such con-
struction as to permit rather close ad-
justment of a linear type, and have a
resistance of seven ohms., In the fila-
ment circuit there is inserted, in addi-
tion to the rheostat, a 2%-ohm protective
resistor capable of carrying about two
amperes; a toggle switch is used in the
circuit.

There is connected in series with the
anode-cathode circuit, through another
toggle switch, a 2,000-ohm resistor capa-
ble of carrying about five milliamperes,
in order to prevent destructive arcs
forming within the cathode-ray tube.
The toggle switch, which should be capa-
ble of carrying 400 volts, is employed for
the purpose of applying the anode poten-
tial only during periods of observation;
gince the life of the tube depends-very
largely upon the period of time the anode
potential is applied.

Of course, the anode potential is sup-
plied from the amplifier circuit in addi-
tion to another potential. This other
anode potential should be of such value
that the spot of light it produces on the
fluorescent screen is barely visible, or
practically invisible. When this pro-
pelling voltage is used, in addition to the
rapidly changing potential at the output
of the amplifier delivering the television
signal, the two voltages will add up to
give a series of bright, dark, and “in-
between” spots of light on the fluorescent
screen, which is naturally the modulated
television signal. Now, if this irregular
flicker is scanned properly, by means of

two “saw-tooth” or “right-triangular”
wave oscillators, we will have reproduced
the ‘“televised image.” The amplifier
should be so designed, that the potential
applied between the anode and cathode
of the cathode-ray tube should not exceed
about 400 volts; as the Western Electric
tube is not designed to operate at more
than 400 volts, without seriously decreas-
ing its life.

Shielding the Cathode Tube

The cathode-ray tube is very sensitive
to stray electromagnetic and electrostatic
fields. For proper operation, it there-
fore is essential to shield the tube well.
Fig. 4 shows a method for shielding
which is ideal, yet not expensive. The
electrostatic shielding is accomplished by
making the cabinet out of aluminum. I
have found a can about 12 x 12 x 12
inches very applicable for this purpose.
The main reason for such dimensions is
that the resulting apparatus should not
be top-heavy, and thus likely to upset.
In addition, this aluminum cabinet may
have its appearance greatly improved by
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simply applying a black crackle, lacquer
finish upon its surface.

The electromagnetic shielding is ac-
complished by constructing a tube out of
soft iron pipe with an internal diameter
of five inches, as shown in Fig. 5. The
height of the pipe is made to conform
with the height of the cathode-ray tube,
plus its socket, totaling thirteen inches.
Holes are drilled-and insulating washers
inserted in the lower portion of the tube,
to pass wires to the control panel. In
order to improve the appearance, a cap
may be constructed as represented by (a)
in Fig. 5; it is threaded in order to
remove the cathode-ray tube when neces-
sary. A fine cut may be taken with a
lathe on the outer surface of this iron
pipe, and the same black crackle, lacquer
finish applied.

The Von Ardenne Cathode Tube

Another cathode-ray oscillograph tube,
excellent for television reception, is
known as the Manfred Von Ardenne tube
and distributed in the United States by
the General Radio Company. The ar-
rangement of the electrodes in the Von
Ardenne tube may be seen in Fig. 7.

The glass bulb of this tube is shaped
approximately like that of the Western
Electric cathode-ray tube, except that the
electrodes are taken out through the sides
of the tube instead of through the base.
The reason for this difference will be
explained later.

The fluorescent screen is made up of
the same combination of fluorescent salts
as in the Western Electric tube, consist-
ing of a mixture of calcium tungstate
and zinc silicate, with pure water-glass
(sodium silicate) as binder.

The method employed by Von Ardenne
for concentrating the beam of electrons
is unlike that used in the Western Elec-
tric tube. The cathode-rays emanating
from the filament are concentrated elec-
trostatically by means of a Wehnelt cyl-
inder, as represented by (W) in Fig. 7.
This cylindrical electrode surrounds the
cathode and has its axis along the axis
of the tube. The anode, which is placed
at a distance from the Wehnelt cylinder,
is in the form of a plate. If sufficient
negative potential, with respect to the

(Continued on page 53)
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graph tube.
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A Drum ScanNER

HIS drum is for the amateur visu-

alist who has thrown down and

jumped on at least one scanning

device. Simplicity is its main
feature.

While the only tools needed are a 45"
ruler, a 6” ruler, a square, a needle, a
pencil with a sharp point, and a pair of
scissors, accuracy is not sacrificed. The
material for the drum is of the tin-can
and hair-pin variety. It consists of a
strip of long flexible cardboard and a
large, round cracker-tin cover, such as
may be had for the asking at any grocery
store.

The first thing to do, is to center the
cover in order to mount it on a shaft. To
do this, trace around the cover on a large
sheet of paper. Then, take the 6" ruler,
and rule several 2" lines, so that both
ends of the lines touch the circumference
of the circle. Next, take the square, and
draw perpendiculars from the midpoint
of the lines (simply measure an inch on
each line) across about three-quarters of
the circle. The center is located at the
point where the lines intersect.

Now, for the scanning belt. First,
measure around the inside of the cover.
It will be found that the large-sized Na-
tional Biscuit Company covers have an
inside circumference of 38%_."”. By lining
the inside of the cover with a narrow
strip of heavy paper, the circumference
will be reduced to 38”. For those who
cannot obtain an N. B. C. cover, the best
thing to do is to try to reach the nearest
even number, such as the nearest %", etc.

With the 45" ruler, measure the cir-
cumference on a strip of cardboard. Use
the square to get perfect right-angle
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THE SCANNING BELT

BEFORE PUNCHING AND GLUING J

Layout of scanning belt before it is
punched and glued.

ends; the belt should be about 3” in

width. Draw a line about %“ from the
edge right across the strip. This line
has two purposes; first, it serves as a
guide toward getting the belt into the

How To Make It

By MILTON TREUHAFT

Simple directions are here
given for laying out and con-
structing a drum type scanner.

I 1
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Mounting of drum scanner on motor
shaft; the light rays from the neon tube
are reflected by the mirror to the lens.

cover straight, and, secondly, it serves as
a base on which our measurements can
be taken.

Our job now is to divide the belt into
60 parts. If the inside circumference of
your cover is an even number, such as
38“, then divide the belt into quarters
immediately. That means that the quar-
ters still have to be divided into 15 parts
each. Here’s how it can be done without
the use of delicate instruments.

Take a large sheet of paper and draw
a diagonal line across it equal to one of
the quarters. At one end of the line,
draw a long perpendicular and stick a
pin into the other end. Now, take the
long ruler and put the 15” mark at the
pin and revolve the ruler until the end
touches the perpendicular. Draw the
line. We now have a right triangle with
a 15” hypothenuse. Now, put a mark at
every inch on the hypothenuse and draw
perpendiculars from the bottom leg (the
quarter of the belt) so that they pass
through the marks on the hypothenuse.
The perpendicular divides the quarter
into 15 parts. Merely transfer them

on to the belt and draw perpendiculars
across it.

For those who are not fortunate
enough to have an even measurement,
for their inside circumference, the above
method will serve with a few changes.
Draw the whole length of the belt on the
paper and make the hypothenuse 60 in-
stead of 15",

In transfering the dividing mark to
the belt, the first mark should be about
half the distance of one division from
the end. This is to avoid having a hole
at the end of the belt.

Now to locate the holes. It is neces-
sary to have a ratio of 5 to 6 between
the width and the height. The simplest
way to do this is to use the same method
as was used in the division of the belt.
Just divide, into 5 parts, one of the 60
sections of the belt; and use any one of
these sections as a unit of measure. On
the first cross line, measure up from the
main line 6 units. At the last cross line,
measure up 12 units. Connect these two
points carefully with a line drawn with
the long ruler. The holes are to be lo-
cated at the intersections. In order to
receive stations whose scanning lines are
in the height instead of the width, the
ratio is reversed. Divide one of the 60
divisions of the belt into 6 parts and
then measure up on the first cross line
five units and on the last, ten.

A simple drill may be made in this
way: take the measurement on the first
cross line of the belt and divide it into
60 parts by the same method as used in
the previous operations. This is easily
done by using 44" as a unit of measure

(Continued on page 57)
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Scheme used by the author for laying out
one-quarter of belt into 15 equal divisions.
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