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BopkCi - 
TELEVISION 

KITS 

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 satisfactory, distortionless method 
of Television reception) and at.tomatic synchronization of pictures -no 
fussing, no struggling to keep your picture in frame. Baird -built kits 
are complete in every detail -there is nothing more to buy- nothing to 
detract from your immediate enjoyment of Television as soon as you 
have assembled your set. Write for booklet and information- today. 

At 1/3 

Regular 
Price 

and Fully 

Guaranteed 

$39 .50 
NOTHING 
ELSE TO 
BUY 

Some Notable Features of the 
BAIRD SHORTWAVE RECEIVER 
Ear phone jack; phonograph pick -up jack; all 
aluminum chassis; coils and screen grid tubes 
individually shielded; carefully shielded vari- 
able condensers; two shielded stages of screen 
grid radio frequency; shielded screen grid de- 
tector; uses famous OCTOCOILS; highest qual- 
ity resistance coupled amplification; 245 power 
tube; wave length range 15 to 520 meters; 
single dial control; operates dynamic or mag- 
netic speaker. Quality equal to any high class 
broadcast receiver! 

y 
SaORTWAVEuoTE(EVI510M CORPORATIO N N 

-.=.o. 

Re here no connection with 
any company using a similar 

name. 

BAIRD TELEVISION KIT No. 26 
Complete, $39.50 

Includes Syn- chronizing 
A m p l i f i e r. 
Sync. Motor. 
Cabinet Lens 
and Neon 
Lamp. 

Vever before a 
set so practical 
-simple to op- 
erate -easy to 
assemble - at 

anywhere 
near these 

prices! 

$39.50 

-get ttorld - 

it i (1 e 
shortwave 
reception! 

-see clear, dis- 
tortionless Tele- 
vision Pictures! 

No. 25 - BAIRD 
UNIVERSAL SHORTWAVE 

RECEIVER 
(In Kit Form) 

Sped For fris book/Pt today 
A 132 Page Book -With ;II Illo- trations- Giving a Complete Story of Short- 

wave Stations All Over the World -And Television 

TELEVISION SALES CO. 
50c 

A Copy Postpaid 

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

7neROMANCEndRIAtITY 11 

TELEVISION 

TELEVISION SALES CO., Lansdowne Street at Brookline Avenue, Boston, Mass. 
Gentlemen -Please send me Television Kit complete at S39.50 exactly as described in this advertisement. I enclose 

S as deposit. 
Please send me Shortwave Kit Complete at $39.50 exactly as described in this advertisement. I 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) 
Address (please print) City 

State 
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You'RE WANTED 

kr 1 pay Radio Job 
J. E. Smith President, 
National Radio Institute 
the man who lias directed 
the Home -Study training 
of more men for the 
Radio Industry than any 
other man in America. 

nl fTah, % at%/omeiaYour Spare %io' ore 

forRADIO TELEVISION'TALKING MOVIES 
4 

^' i 'Nesf 

Aircraft 
Radio 

Aviation is need- 
ing more and more 
trained Radio men. 
Operators employ . . I 
through Civil Sem- 
ite Commission 
earn $1,620 to 
$2,800 a year. 

Talking 
Movies 

An invention made 
possible by Erwin. 
Offers many I ne 
jobs to well- trai1.ed 
Radio men, paying 
$75 to $200 a week. 

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

Set Servicing 
Spare -time set 
servicing Is paying 
N. R. 1. men $200 
to $1,000 a year. 
Full -time men are 
snaking as much 
as $65, $75 and 
$100 a week. 

Broadcasting 
Stations 

Need trained men 
continually for 
jobs paying $1,200 
to $5,000 a year. 

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 $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 a Week Jobs Every Year 

In about ten rears Radio has grown from a $'?; 
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 I 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. I." 

You Rave Many Jobs To Choose From 
Broadcasting stations use engineers, operators, station 

managers and pay $1,200 to 55.000 a year. Manufacturers 
continually need testers. inspectors, foremen, engineers, ser- 
vicemen, buyers, 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 besides. 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. I. Men 
Make $200 to $1000 While Learning 

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

SPECIAL FREE OFFER 
Art now and receive in addllhm I 

my bhr free book 'Rich Rewards in 
Radio," this Service Manual on 11.C., 
A.C. and Battery operated sets. Only 
my students could have this bank in 
the past. Now if allers of this maga- 
zine who mail the coupon will re- 
ceive It free. Overcoming hunt. nuises 
of all kinds, fading signals, broad 
tuning. howls and oscillations, poor 
distance reception, discrte,l or muf- 
fled signals. pnf,r Audio and Radio 
Frrqueney amylifl-at inn ail other 
vital I f ritel..n is cantonal in 1t. 
ceci a free cn:.y by mailing the cou- 
pon below. 

Ship 
Operating 

Radio operators on 
ships see the world 
free and get good 
Pay plus expenses. 

motion on servicing popular makes of sets' I give you 
the plans and ideas that are making $200 to $1,000 for 
hundreds of N. R. I. students in their apare time while 
studying. My course is famous as the one that pays 
for itself. G. W. Page, 2210 Eighth Ave., S., Nashville, 
Tenn., writes: "I picked up $93.f in my spare' time while 
taking your course." 

Talking Movies, Television and Aircraft 
Radio are Also Included 

Special training in Talking Movies, 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 I will agree in 
writing to refund every penny of your tuition if you 
are not satisfied with my Lessons and Instruction 
Service upon completing. 

64-page Book of Information Free 
net your l ily today. I t tells you where Radio'` good 

jobs are. what they pay, tells 
you about my course, what 
others who bare taken it are 
doing and making. Find out 
what Radio offers you, with- 
out the slightest obligation. 
ACT NOW 1 

J. E. SMITH, President 
National Radio Institute 

Dept. 2CC4 
Washington, D. C. 

J. E. SMITH, President 
National Radio Institute, Dept. 2CC4 
Washington, D. C. 
Dear Mr. Smith: 

I want to take advantage of your Special Offer. 
Send me your two books: "Trouble Shooting in 
D.C., A.C. and Battery Sets" and "Rich Rewards in 
Radio." I understand this does not obligate me and 
that no salesman will call. 

Name 

Address 

City State m" 
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HUGO GERNSBACK, Editor H. WINFIELD SECOR, Managing Editor 
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In This Issue- Prominent Television Authorities 
Replogle Baird Bloch Rappaport Nason Cisin Murray 

FEATURES: TELEVISION RECEIVERS: 
Editorial, by Hugo Gernsback 5 A Simple Lens -Disc Projector -How to Build It.. 14 
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OPPORTUNITIES. . 

are many 
for the Radio 
Trained Man 

Don't spend your life slaving away in some dull, hopeless job! I)on't be 
satisfied to work for a mere $20 or $30 a week. Let me show you how 
to get your start in Radio -the fastest -growing, biggest money - making 
game on earth. 
Jobs Leading to Salaries of SSO 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- 
ing Picture or Sound Work - HUNDREDS of OPPORTUNITIES for a 
real future in Radio! 

TenWeeks of Sho p 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 i111i 
Broadcasting equipment, the very latest and newest Television apparatus, Talk -rte 
ing Picture and Sound Reproduction equipment,Code Practice equipment, etc. í/ ( / , 
You don't need advanced education or previous experience. We give you -l 
RIGHT HERE IN THE COYNE SHOPS -the actual practice and experience 
you'll need for your start in thisgreat field. And becausewecut out all useless the- 
ory and only give that which is necessary you get a practical training in 10 weeks. 

TELEVISION and TALKING PICTURES 
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. 

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

Many EarnWhíle 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 S. Paulina St., Dept. 42 -1M Chicago, Ill. 

All Practical Work 
At COYNE In Chicago 

ALL ACTUAL, 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 Coupon Today for All the Facts 
H. C. LEWIS, President 
Radio Division, Coyne Electrical School 
500 S. Paulina St., Dept. 42 -1M Chicago, Ill. 

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

Name 

Address 

City State 
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MAR. - APR., 
1932 

HUGO GERNSBACK, EDITOR 

H. WINFIELD SECOR, MANAGING EDITOR 

VOLUME II 
NUMBER 1 

MUST WE SCAN ? 
By HUGO GERNSBACK 

FVER since the days of Nipkow, we have been taught 
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? 

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, etc. 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! 

What 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 a 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 
engineers 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. 

.4 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 toto; 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 

5 
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Television over a light beam -Transmitter: Subject scanned by lights 21, disc and photo -cell 20. Photo -cell current, amplified by 
7 stage amplifier 18. modulates oscillator 22 (15 choke, 16 a condenser, 17 a resistance) : which in turn modulates current to arc between carbons 12. 11 reflector, 13 small spherical reflector, 14 diaphragm, 23 transformer, 16 condenser. 15 iron core chokes. 
Receiver: I observers, 2 image, 3 scanning disc, 4 diaphragm, 5 neon tube, 6 motor, 7 detector and amplifier, 9 photo -cell, 8 

reflector, 10 light beam. 

LIGHT BEAM TELEVISION 
ONE can never tell today what is 

being transmitted over a search- 
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 invisible 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. 

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 electric current 
coming from the photo -cell in the receiver 
reflector, is greatly amplified by a 
shielded, resistance -coupled 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 

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` 
O. n. Caldwell, 
tracing the path 
of total eelip.e: 
he hopea to broad- 
cast image from 

airship. 

eminent astronomer, formerly member of 
the Radio Commission, editor of Elec- 
tronics and other publications; Doctor 
Fisher, president . of . the New York 
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) 

. . . 
BROFD C!>'ST/NG 

ST/!T/ON 

The route along which the total eclipse of the sun nest 
dugust will be risible, is a narrow path estending,.in 
part, across New England. Along this path, about fifty 
miles in width. it is proposed to send an airship fitted 
with a telerisioa pick -up camera. The image of the 
"total eclipse" can thus be radioed to a land station 
and re- broadcast to thousands of "risualists ". Below 
and at left- eclipse demonstration described by Mr. 

Replogle. 

TICIPATING a solar eclipse by several 

N 

l 
months through the instrumentality of 
radiovision presents its whimsical side in 
conjunction with the importance of showing 

in advance just what the heavenly constellations 
will do this coming August. All 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. 

,iKv[ .1i {1411 Peptul 
Kr.. 

aleï 1 emP wnb>x.;w. 
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SUB-SEA 
TELEVISION 

Mar.-Apr., 1932 

Dr. Hans Hartmann, well -known New York engineer, who has devised and utilized "deep 
sea" expP,ration- cameras, has brought his ideas up -to -date, and here shows us how to 
utilize a "television camera", for the study of deep sea life as well as recording any de- 

sired scenes on a camera. 

By H. WINFIELD SECOR 

DR. HANS HARTMANN of New 
York City, well -known encineer 
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, etc., 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 rebroadcasted 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 
scientists. Also, the swimming action 
and general behavior of many deep sea 

(Continued on page 53) 
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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 is 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. 

9 

In the 
Television Eye 

Large Image 
Home Scanner 

THE 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 
Short Wave & Tele- 
vision Corp. 

Scanning Disc Hole Cleaner 40- 
PHOTO at right shows simple, yet effective bole cleaning 

device for scanning discs. A small magnifying glass held 

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. 

Sanskrit Via Television 
LANGUAGES never before spoken before a microphone in 

the United States were heard and seen on the twin sta- 
tions W1XAV 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." 
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New European Television Kits 
Television image (right) as 
received on one of the tele- 
vision scanner kits here illus- 
trated; it looks odd to Amer- 
ican fans because much of the 
European television scanning 
is done "vertically.' instead 
of "horizontally," as is the 
case in this country. Several 
advantages are claimed for the 

vertical scannino method. 

T h e television 
kits here shown 
are of the Tele- 
h o r (German) 
design and man- 
ufacture, a n d 
illustrate the 
kind of appa- 
ratus European 
television fans 
are "looking in" 
with. Girl above 
is tuning one of 
the kits assem- 
bled into a cab- 

inet. 

Photo at left shows high quality 
of workmanship on the European 
television scanner kits and receiv- 
ers. Note that the scanning disc 
is belt- driven from the universal 
motor, while a phonic wheel motor 
at the right of the shaft is employed, 
to keep the scanning disc rotating 
in 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. 

At the left we see the neat 
appearance and fine work- 
manship employed in 
making one of the Euro- 
pean television scanner 
kits. These kits can th 
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 
as well. The phonic wheel 
parts are also included. 

Possibilities of Ultra -Short Waves 
THE 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 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 

for short wave communication between 
mobile 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 we have developed methods 
of using 5 K.W. of modulated power on 
the ultra -short waves. 
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Abort -The two transmit- 
ters at Roston; the further 
une, 11'1X. t t ran min ita 
voice with Jim watts on 
1.:n50 k.e. The One in the 
foreground, WI -C.I 1 toted 
at 3,1110 wat1K, ix lieenxed 
for only 1,000 watt.. on a 
frequency of 1,600 -1.700 
k.r. There ix also an ultra - 
short ware transmitter. 

Top right- studio scene. 
l.uwcr photo- Ypeeiol film 
manner used of ltoxtoll 
trlerastint/ station 11.1X 1 -Photos cotertrxy Fhort 

Ira re and Television 
Corp. 

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. 

The BOSTON T STATIONN 
FXPERIMENTAL television station 

W1XAV, 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 W1WX; 
this was during the period necessary to 
get a construction permit, build, and get 
a license for an experimental station. 
At first W1XAV 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 

Chief Engineer, Shortwave and Television 
Corp. 

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 
W1XAU 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 W1XAV 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. 

W1XAV 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 

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 W1XAV 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 arc 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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The ROMANCE of 
THEATRICAL 

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. 

DURING 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 
youthful 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 a 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." 

TELEVISION 
Many unusual and exciting events occurred during the the- 
atrical exhibition of the giant Sanabria television images 
ill 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 
a n d waiting, 
too strong a 
current w a s 
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 

another. A frantic 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 
on the pro- 
gram' only, 
when some 
"villain" c u t 

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 
chromium- 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 impossible 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 
was about to 
be lowered, a 
rope parted and 
the disc crash- 
ed to the floor, 
almost wreck- 
ing the show 

again. 

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 

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 the larg- 
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; 
Connie. 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 : You have to turn out all 
the lights. 

Electrician: Can't; fire ordinance 
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. 

Sanabria: O. K. I'll try it. Connie. 
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! 

Airplanes, just 
one of the 
"high speed" 
carriers em- 
ployed in ob- 
taining replace- 
ment parts dur- 
ing theatre en- 

gagements. 
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At that momer_t 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! 

Connie 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 Connie 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- 

THE Televisionist who wishes to 
graduate from his "peep- hole" 
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" 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) 

(2) 

The lens disc with its sixty match- 
ed lenses. 
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 focusing 

device. 

"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 by 12 inch image is possible 
with the Bloch tens disc scanner 
here illustrated and described in 
detail. Most any good receiver, 
such as the N. 1. Run prize win- 
ner described on page 24, will 
operate the crater tube for this 

scanner. 

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. 

- By IVAN BLOCH, E.E. 
. IVAN BLOCH. E.E. Born In Geneva, Switzer- 

land. Educated there and in United States: 
Case School of Applied Science: Polytechnic 
Institute of Brooklyn. Formerly associate 
member of A.I.E.E. and speaker on Farnsworth 
System of Eiectro- Scanning at A.I.E.E.. April, 
19:;1. Research In Television since 1929. For- 
merly Chief Television Engineer with Freed 
Television and Radio Co. Ile staged a recent 
demonstration of first "televised" physics' lec- 
ture for one hundred physics professors at 
Polytechnic Institute: the lecturer appeared at 
the Columbia Broadcasting System's television 
station in New York City. The voice and 
Image were picked up on 10:5 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 ") %" 
(c) Circumferential s e p a r a- 

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

hole centers 
00112" (e) Distance from center of 

disc to center of furthest 
hole . 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. 
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Layout data for building the lens disc. 
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Different methods and tool 
used for fastening lenses. 
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Arrangement of scanning disc, 
motor and current supply circuits. 
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End view of motor cradle support Side view of motor cradle supports 
screwed onto base plate. screwed to base plate. 
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How control rod and pinion 
motor through gear shown. 
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Vibration is absorbed by 
rubber mat. 
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Details of projection screen and 
frame. Ì 
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Side and front views of lens disc projector mounted in cabinet. This machine produce.; a 
brilliant image 10 by 12 inches. Special "framing" means are provided. 
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FRAME 
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SPACE FOR TELEVISION 

RECEIVER 

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 counter -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 disc is filled. 
After a few hours the excess cement is 
carefully scraped off with the sharp tool 
by which the paint was remove-I; care 
being taken not to scratch the glass at 
the edges. If a small amount of cement 
overlaps the lens edges by about 0.01 ", 

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 1/2" hole has been drilled. The 
procedure is to roughly center one disc 
hole over this opening; place a lens in 

45 
1 5,000- 10,000 OHMS 

I ELECTRAD, 5 WATTS 

(ABOUT 
350 VOLTS.) 

CHOKE 

NEON 71 
CRATER 
LAMP 

SNORT WAVE ANO TELEVISION 
CO. RECEIVER. 

Suggested "output" circuit for connecting 
last amplifier 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 disc 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 disc 
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 which will then re- 
lease this energy and give the disc a 
surging twist, thus bringing it to syn- 

Mar. -Apr., 1932 

chronism. No further explanation of 
this well -known expedient is required, as 
foregoing issues of TELEVISION NEWS 
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 piiiion 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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Support and "physics clamp" used to hold 
"crater" tube in any desired position. 
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HOW Shall we 
TEACH Television? 

Student Training at First National Te:e- 
vision, Inc. 

F 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 

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. 

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 
is continuing his development work in 

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 
-seeing, 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 

Left: Rear of image monitor panel - 
students learn by actually experimenting 

with commercial television apparatus. 

Above: Students busy with photo -cell 
bank. Right- Checking current and 

image" 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 

the school laboratories, perfecting a 
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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FIG. 1 

Arrangement of the electrodes in the West- 
ern Electric Co. cathode ray oscillograph 

tube. 

A 
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 system 
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- 

PRACTICAL HINTS 
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. 

fleeting 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 

SHAPE 
OF 

FILAMENT 

FIG. 

A 
Special shape of the filament in a Western 
Electric Co. tube in order to protect it 

from positive ion bombardment. 

V 
FIG.3 

CATHODE 
RAY 

TUBE MAGNETIC 
DEFLECTING 

COILS 

TO BATTERY 

A 
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 

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 
temperature. 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. 

FLUORESCENT 
SCREEN 

CAP 

BRACKET 

ALUMINUM CAN 
USED AS AN 
ELECTRO STATIC 

SHIELD 

VERTICAL 
ELECTRO- 

CENMAGNTERINS 

COIL 

ELECTRO- 
MAGNETIC MAGNETIC 
CENTS 

COIL 

SOFT IRON PIPE FOR WOOD 
MAGNETIC SHIELDING. BASE 

FIG. 4 

How cathode ray tube is shielded with iron 
and aluminum cans. 
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on CATHODE RAY SCANNERS 
Some of the electrons during the flight 

will impinge on molecules of the residual 
gas and produce ionization; 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 lleam- 
path slowly. There is, therefore, along 
the 'beam an excess of positive ions over 

=negative ions; résulting 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: 

0.3HSL2 
Z = 

V-17 

FIG.7 

FOUR 
DEFLECTING 

PLATES 

ANODE 

WEHNELT 
CATHODE 

FILAMENT 
INSIDE 

CYLINDER 

How the deflecting plates, anode and the 
"Wehnelt" cathode are arranged in the Von 
Ardenne (General Radio Co.) cathode ray 

tube. 

By M. RAPPAPORT, E.E. 
Research Engineer 

Television Mtg. Company of America 

where 
Z = deflection of the beam in centi- 
i meters; 
L2 = distance from the center of the coil 

to the fluorescent screen; and : - 

'V voltage between the cathode and 
anode. - 

If a pair of coils were placed on the 
sides of the tube, approximately where 
thé 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. 

HORIZONTAL 
DEFLECTING 

COILS 

150 TURNS OF 
NE 28 DOUBLE 
COTTON OR SILK 
COVERED WIRE 

VERTICAL 
DEFLECTING 

COILS 

150 TURNS OF 
NS 28 DOUBLE 
COTTON OR SILK 

COVERED WIRE 

COILS ARE CONNECTED 50 THAT 
MAGNETIC FIELDS PRODUCED 

ARE ADDITIVE. 

COILS ARE 
WOUND ON 
BAKELITE TUBING 
1%2" DIAMETER 

150 T. 

TOP VIEW - 
FIG. 6 

150 T. r 
12 OHMS CAPABLE 

OF CARRYING I/2 AMP. 

150 T. 

(5 OHMS 
CAPABLE OF 

CARRYING V2 AMP 

A 
Size and position of magnetic deflecting 
coils 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: 

PL1L2 
Y 

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; 
LI = length of a plate (in the direction 

of the electron flow in the beam) ; 

L2 = distance from the center of a pair 
of plates to the fluorescent screen. 

f 
M a HORIZONTAL MAG- 

NETIC DEFLECTING 
COIL LEADS 

N . VERTICAL MAG- 
NETIC DEFLECTING 

COIL LEADS. 
P. VERTICAL DEFLECT. 

ING PLATE 
LEADS 

PN=HORIZONTAL DE- I 

ELECTING PLATE 
LEADS 

F- =NEGATIVE FIL- 1 

AMENT TERMIN- 
AL HOLE. 

F4 =POSITIVE FIL - 
AMENI TERMIN- 

AL HOLE. 

A= ANODE 
0. CAP 

FIG S 

A 
Details of soft iron electro- magnetic shield 

for cathode ray tube. 

Voltage Required for Deflecting Ray 
In the Western Electric tube, L1 is 1.27 

centimeters and L2 about 20 centimeters 
(1 cm. = 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 2x300x0.475x1 
P= _ 

L1 L: 1.27 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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VERTICAL SCANNER 
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Fig. 8- Method of connecting "saw- tooth" oscillators 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 21/2 -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; 
since 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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A DRUM SCANNER 
THIS 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:x,:". 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 lib ", 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 ANOGLUING 

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 laving out and con - 
structing a drum type scanner. 

FA 

MOUNTING THE DRUM UPRIGHT 

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 1A6" as a unit of measure 

(Continued on page 57) 

Scheme used by the author for laying out 
one -quarter of belt into 15 equal divisions. 
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OPTICAL SYSTEM CONTROLLING 

IN THE use of Kerr or Karolus cells, 
modulated arcs, crater- or neon -arc 
lamps as the illuminants in a lens - 
scanning system, the televisionist 

may have been confronted with the prob- 
lem of properly concentrating the light 
source so that the lenses in the scanning 

Use of diaphragms with an arc, Karolus 
cell and lens disc. 

LO SC 
DIAPHRAGM 

II ;¡ _ r 

Use of restricting diaphragm between spot 
source of light and lens disc; the distance 
"P" is important, as explained in the text. 

disc may pick up the brilliant point 
source and project it on to the screen 
for image formation. 

In most cases, a brilliant cone of light 
emanates from the source, especially in 
cases where the aperture of the source of 
light is either unlimited in size (as in 
arc lamps) or larger than calculated for 
the correct screen picture element size, 
as shown in the diagrams: 

It is thus necessary to use some sort 
of restricting diaphragm (as shown in 
the figures) just before the lenses on the 
disc, at a location "p" determined from 
the well known formula of elementary 
optics, "i /p + 1/q = 1/f" (where "p" 
is the distance from the point source to 
the lenses on the disc; "q" is the distance 
from the lenses to the screen; and "f" 
is the focal length of the lenses used in 
the scanning disc). 

A plain diaphragm located at "p" is 
obviously inefficient; for the amount of 

rI 

DIAPHRAGM 
ANODE 
SCREEN 
SECTION 

.4,.. LARGER OPEN- 
ING THAN 

CALCULATED 

CATHODE 
SECTION 

KINO NEON X CRATER LAMP 
OR 

SIMILAR 

Restricting size of light beam from a crater 
tube by means of a diaphragm. 

SIZE OF GRATER 
By IVAN BLOCH, E.E. 

The optics of crater tube -lens 
disc scanners is but little under- 
stood by the beginner. This 
article by Mr. Bloch, an expert 
on television optics, gives sound 
practical advice which you will 

find valuable. 

light transmitted is just that fraction 
corresponding to the portion of the total 
cone represented by the area of the dia- 
phragm aperture. 

Here a condensing lens will greatly in- 
crease the transmitted light, by picking 
up the total emission of the light source 
and converging it on the diaphragm aper- 
ture. 

The author has actually constructed 
such schemes and (keeping in mind the 
fact that the televisionist tries to do the 
most with the least expenditure), has 
devised an inexpensive and efficient 
scheme the design of which follows. 

The only optical formula required is 
that a beam of light emerging from a 
source located at a distance 2f from a 

'ANOOC SCREEN 
CROSS SECT ON 

Close -up of crater tube showing relations 
between external diaphragm and anode 

screen. 

lens of focal length f will be converged 
at a like distance 2f from that lens. 

In order to reduce the loss of light 
(since the intensity decreases with the 
square of the distance), it behooves one 
to choose a lens of short focal length, yet 
remember that a lens of given diameter 
can only be made down to a certain focal 
length: for, according to our fundamental 
optics, the radius of curvature of a lens 
is equal to "(n -1) f;" where "n" is the 
index of refraction, and can be taken as 
1.6 without introducing serious error. 
The radius of curvature, as the name 
implies, is that radius which will de- 
scribe the boundary of a lens surface. 
For instance a 2" focal length lens has 
a radius of curvature of about 1.2" ; a 1" 
lens has its radius of curvature equal 
to 0.6 "; and so on for any values of 
focal length. 

Naturally, the higher the "speed" of 
our lens, the better the efficiency. A 1" 

focal length lens, W" in diameter has a 
speed F2. Using this lens, our distance 
thus (from the light source to the con- 
densing lens) will be 2 "; from the con- 

r LENS DIAPHRAGM 
ISC 

CONDENSING 
LENS 

f 2f 
Above-Hoir ea - 

denxing ten* im- 
prove* efficiency 
by focussing light 
upon the dia- 
phragm opening. 

Right - The ra- 
dius of curra- 
ture of a lens ix 
important in trtc- 

vision optics. 

densing lens to the diaphragm, another 
2 ", and from the diaphragm to the lens 
disc, a distance "p" inches, depending on 
the focal length of the latter's lenses. 
Condensing lenses of the above focal 
lengths and diameters may be obtained 
for about 150 to 250 apiece. 

If the source of light is an arc or a 
Kerr cell, the loss of luminous intensity 
is not so serious and, to overcome that 
slight handicap, we can then use a lens 
of greater focal length with correspond- 
ingly larger diameter. A 3" focal length 
lens with a diameter of about 2" will 
answer the purpose and cost about 500. 

If the televisionist wishes to spend 
more to improve his system's efficiency, 
he may be able to use a combination con- 
densing lens of very low focal length and 
fairly large diameter. However, com- 
bination lenses are not generally within 
the modest range of the experimenter's 
purse. 

The main facts to keep in mind are: 
the shorter the focal length, the less the 
loss of light due to distance; the larger 
the lens diameter, the greater the light 
gathered together. In other words, 
greater speeds and smaller focal lengths 
spell better results and greater efficiency. 
Keep in mind, however, that for single 
lenses, the focal length and diameters 
are kept within bounds determined in 
manufacturing by the radius of curva- 
ture, as indicated heretofore. 

Television in Politics! 
A television broadcast of speakers at 

next Summer's National Democratic Con- 
vention has been offered by The Chicago 
Daily Netts, operator of television sta- 
tion W9XAP, as an inducement to bring 
the convention here. 

Edward N. Hurley, chairman of the 
Chicago Citizens' Committee, who will 
present the city's invitation to party 

(Continued on page 58) 
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NEARLY 
two years ago the 

writer was called upon to 
make some tests with a view 
toward the ultimate design in 

a simple radiovisor to be issued in 
kit form. While the report covering 
this series of experiments was later 
discarded in favor of a design of a 
more novel and startling character 
(which is now available on the open 
market), the tests are not to be belied 
and the writer feels that a description 
of the apparatus which best fulfilled 
the requirements would be of interest 
to those who "roll their own ". 

Here, in New York, reception of 
those stations in the metropolitan area 
is best accomplished with a disc ro- 
tated by means of a simple 1,200 
R.P.M. synchronous motor, with the 
disc affixed directly to the shaft. Of 
course this is worse than a variable 

Flywheel Steadies Image 

IN the accompanying drawing is 
shown a simple method for im- 

proving the accurate speed mainte- 
nance in any television system. The 
idea here shown involves the use of 
a fairly heavy flywheel, which is se- 
cured to a stiff spiral spring; the stiff 
end of the spring being in turn se- 
cured to the motor shaft. This idea 
was recently suggested by Mr. C. 
Bradner Brown in Radio Engineering. 
The driving motor used in these ex- 
periments is a small 1 /50 H.P. series - 
wound universal type. It is driven 
from the alternating- current mains, 
using a 100 -watt lamp in series with 
the motor. A 200 -ohm rheostat across 

A Simple Motor 
Synchronizing 

SYSTEM 
One of the simplest yet 
best scanning motor 
drives of the friction 
type, which has been 
used very successfully 
by many television ex- 
perimenters. It was first 
suggested by Mr. C. F. 

Jenkins. 

speed motor, when 
one desires to re- 
ceive transmissions 
from out of town - 
or when an experi- 
menter outside New 
York desires to 
receive the trans- 

missions from W2XCR, W2XBS, 
W2XAB, etc. The ideal is then a 
motor of variable speed -but of con- 
stant speed. Variable -speed motors 
of the usual type cannot be expected 
to fulfill these conditions, but a syn- 
chronous motor or an induction motor 
of good design can be set up to fill 
the bill admirably. 

Friction Driven Disc Used 
The motor shaft is first supplied 

with a leather wheel, which should be 
made quite pliable with some good 
grade of belt dressing; although it 
should not be made so flexible as to 
be limber. The scanning disc is then 
mounted on a shaft, and the shaft so 
mounted by means of bearings that 
it will retain its position fixedly. The 
motor bed is not fixed in position, but 

at Receiver 
the armature gives 
good control of the 
speed. 
This system works 

very well except 
(Cont'd on page 48) 

A simple yet valuable 
means of stabilizing the 
image by means of a 
fairly heavy flywheel, 
secured to one end of 
a stiff spring. the free 
end of which is fast- 
ened to the scanning 

motor shaft. 

mounted to slide in a pair of tracks 
as shown in the figure. A screw is 
passed through a tapped hole in a 
block fixed firmly to the baseboard; 
and a knob is attached to the screw, 
to make it easy to move the screw in 
and out through the block. At the 
opposite side two rods, firmly attached 
to the motor bed, are passed through 
holes in a second block, and have 
placed over them small springs of 
sufficient resilience to keep the motor 
bed forced firmly back against the ad- 
justing screw. The motor is mounted 
with its shaft at an acute angle to the 
plane of the disc, and firmly fastened 
to the motor bed. 

Motor Mounted on Sliding Base 
The disc itself must be re- enforced 

over that portion against which the 
driving force will be brought to bear. 
Sliding the motor in and out by means 
of the adjusting knob will vary the 
speed of the disc over a wide range, 
so that a motor of almost any speed 
may be employed ; one of about 1,200 
to 3,600 R.P.M. will do nicely. Ifthe 
bearings are of good quality a device 
of this type driven by a synchronous 
motor may be adjusted to the proper 
speed and left there day after day, 
with no more adjustment than a slight 
touch of the adjusting knob. The 
same is true when a good induction 
motor is used. Where small universal 
or D.C. motors are employed, rapid 
fluctuations in the supply voltage may 
make some adjustment necessary, but 
by no means as much as is required 
when a resistance form of speed con- 
trol is used. 

(Continued on page 48) 
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N. Y. SUN 2nd PRIZE WINNER 
In TELEVISION SET BUILDING CONTEST 

R£CT /F /E2 WITH 
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ON-OFF SWATCH 

NEON TUBE CONTROL )/ 
MOTOR SW /TCH 
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4E .40.0.4./r7ER 
ST4vE 

Perspective view of second prize winner in 
N. Y. Sun's television "set building" con- 
test. The first prize winner was described 
in last issue. This set, all constructional 
data on which is given in the article, is 
shown as it appears from the top, in 
photo at right. This set works a "crater" 

tube. 

TO L. K. DEGAN of 220 Jackson 
Avenue, Long Island City, N. Y., 
goes the unusual distinction of 
winning two awards in the re- 

cent television set -building contest con- 
ducted by the New York Sun. His very 
interesting receiver, described below, im- 
pressed the judges by its all round ex- 
cellence and its performance with a mini- 
mum number of tubes. The second and 
fifth prizes were accordingly awarded to 
Mr. Degan. 

In many ways the television receiver 
which won second prize in The Sun's con- 
test embodies features with far more 
appeal to home builders than the more 
elaborate and expensive first prize set. 
Not only does it accomplish results with 
a minimum number of tubes, but the cir- 
cuit involved shows a high degree of en- 
gineering ability and utilizes several of 
the latest developments in tubes and 
tube circuits. If after reading these de- 
tails experimenters do not experience an 
immediate urge to upturn the box of 
odds and ends and commence to build a 

duplicate receiver for themselves, then 
the old build- for -yours "lf era is z ,st and 
the pride of accomplishment is dead. 

At Last! The Loftin -White am- 
plifier adapted to television re- 
ception in this unusual receiver, 
which uses pentode output tube. 
Coil winding and other data 
included. Set works a Crater 

tube. 

Loftin -White Amplifier Used 
The mere fact that the designer 

adopted the modern Loftin -White prin- 
ciple of high -gain audio amplifier, instead 
of the more usual resistance -capacity 
form of coupling, sets his apparatus 
apart from others. 

As every radio man knows, the ad- 
vantages of this system of direct coupling 
is the high gain possible with a mini- 
mum number of tubes and the fidelity 
with which all frequencies are trans- 
mitted without distortion. Its ultimate 
possibilities are limited only by the abil- 
ity of the last tube to handle the signal 
created. That is why Mr. Degan has 
utilized the tube combination of a type 

. '45 emptying into a pentode type '47. 
Add to this the gain obtained through 
the use of a screen -grid detector, and the 
story is half told. 

The Power Pack 
The first unit to consider is the power 

pack. This includes a transformer sup- 
plying two 2.5 -volt windings, a 5 -volt 
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LIST OF PARTS 
IL and 2L- Antenna coil. 
3L and 4L- Detector coil. 
5L, 6L, 7 L. 8L and 9L-Each 30 -henry 

chokes. 
IC and 5C- .00035 -mf. variable condensers. 
2C- Trimmer condenser. 
3C and 4C -.1 mf. (fixed). 
6C -1 mf. (fixed). 
9C -.004 mf. (fixed). 
7C and 8C -0.1 mf. (fixed). 
10C and 11C -I mf (fixed). 
12C -2 mf. (fixed). 
13C and 14C-4 mf. (filter). 
16C-8 mf. (filter). 
15C and 17C-4 mf. (filter). PI- 100.000 -ohm (potentiometer). 
GLI -1 megohm grid leak. 
2R -1.000 ohms (fixed). 
3R -Y -megohm. 
4R- 50.000 ohms (fixed). 
5R- 200,000 ohms (fixed). 
6R -Two 20 -ohm center -tapped resistors. 
7R-600 ohms (fixed). 
8R-400 ohms (fixed). 
9R -2,500 ohms (fixed). 
10R -1 megohm. 
11R-Two 20 -ohm center -tapped resistors. 
12R -500 ohms (fixed). 
13R -2.000 ohms (variable). 
V1 and V2 -'24 type screen grid tube. 
V3 -'45 type power tube. 
V4- Pentode output tube. 
VS -Neon lamp. 
V6-'80 type rectifier. 
TI -Power transformer. 

winding and the plate winding for the 
rectifying tube, which should be about 
350 volts on each plate of the tube. The 
rectified high voltage is then filtered by 
means of two chokes of 30 henries each, 
or one 60 -henry choke, designated in the 
diagram as 8L and 9L, and the needed 
filter condenser blocks 15C, 16C and 17C. 
This unit furnishes all the "B" supply 
required to operate the set, and is turned 
on and off by a 110 -volt switch on the 
front of the panel. 

R.F. Amplifier and Station Selector 
The next unit is the radio-frequency 

amplifier and station selector, located on 
the left front portion of the base, im- 
mediately behind the front panel. This 
unit consists of the antenna coil and the 
screen -grid tube with the 100,000 -ohm 
potentiometer located directly in front 
on the panel. Directly alongside, but 
in the next shielded compartment, is the 
detector stage with the coil, the tuning 
condensers and the screen -grid detector 
tube. Both of these circuits bave been 
designed to pass the wide frequency band, 
which is essential in the reception of 
good television images. 

The third unit, directly alongside, sepa- 
rated by a metal wall, is the '45 type 
rower tube, which is directly coupled 
with the preceding '24 screen -grid de- 
tector tube and the impedance coupler 
needed to pass the signal output from 
this tube to the pentode. Directly in 
front of the first power stage, but on the 
panel, is the brilliancy control for the 
neon tube and two switches. 

Pentode Output Tube 
In the right rear compartment is the 

pentode output tube and a 30 -henry 
choke, with proper filter condensers 

s needed to provide the necessary power to 
operate the spot -source (crater type) 
neon lamp. 

Coil Winding Data 
Two types of coils are employed, both 

wound on fiber forms 1% inches O. D. 
(outside diameter), which are then fitted 
over UX bases. wire used on all 

si coils is No: 28 We- silk -covered copper. 

TELEVISION NEWS 95 

Wiring diagram for Mr. Degan's prize- winning television receiver -it possesses many 
desirable features- simplicity; power: wide frequency response. and small number of 

tubes and parts. 

The antenna coil consists of a primary 
of fourteen turns and a secondary of 
twenty -eight burns. Spacing between 
these windings should be about one - 
eighth of an inch; which, however, can 
be varied to give broader or sharper 
tuning. 

The detector coil is made somewhat 
differently. The secondary consists of 
the same number of turns on the same 
size tubing as the antenna coil and also 
mounted over a UX base. But the pri- 
mary coil, which consists of forty turns, 
should be wound on a tube which can be 
made to slide snugly inside the secondary 
as shown in the diagram. It is necessary 
at times to adjust this coil with reference 
to the secondary for increased sharpness 
of signal, and this is best accomplished 
by sliding it out or in of the secondary 
coil. 

Coil winding data for the broadcast 

Details of R.F. coils, for Mr. Degan's 
television receiver. 

band is given in the illustrations, and 
consists of the same size wire and forms. 
The primary winding for the antenna 
coil consists of twenty turns and the 
secondary of 105 turns. 

Wiring the Set -Grid Bias 
The grid voltage on all the tubes is 

supplied through fixed resistors in the 
cathode leads. That of the output tube 
is supplied through a variable resistor. 
The plate current of the pentode is suffi- 
cient to light brilliantly the spot -source 
neon light. This last stage is necessary 
to produce a positive picture and the add- 
ing or subtracting of a tube in the am- 
plifier section should not be attempted; 
otherwise a negative picture will be the 
result. 

After the parts have been fixed in 
place the wiring is commenced. By fol- 
lowing out the general placement of units 
shown in the illustration the all too com- 
mon examples of "hay- wire" assembly 
will be obviated and the best principles 
of wiring adhered to. The usual warn- 
ings should be given here lest careless- 
ness ruin an otherwise excellent receiver. 
Remember these points: 

Don't solder connections without first 
scraping the parts to be soldered. 

Don't make wires or leads longer than 
necessary. 

Don't leave excess solder on leads. 
Don't splice a broken lead; use a new 

one. 
When connecting leads to binding 

posts don't leave the ends dangling 
over. 

For the convenience of the builder the 
cathode wires should be all yellow, grid 
wires all green, plate wires all red and 
all other wires black. 

First the complete filament circuit 
should be wired according to the dia- 
gram. When this is completed the tubes 
should be inserted in their respective 
sockets and tested. This is done by con- 
necting the plug of the set to the supply 
line and the switch turned on. If the 
tubes show that the filament circuit has 
been wired correctly the switch should be 
turned off, shutting off the A. C. supply. 

Next in order is the wiring of the grid 
and plate circuits. After this has been 

(Continued on page 57) 
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First Physics Lecture 
-MIKE" 

IMAGE WAVES Z Z Z 
SHORT WAVE 
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>> 

IMAGE 
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COLUMBIA 
BROADCASTING 

STUDIO 
485 MADISON AVE 

NEW YORK NY 

bJ' Television 

IMAGE OF 
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AND 
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LOUD 
SPEAKER 

VOICE 
RECEIVER 

BROOKLYN 
POLYTECHNIC 

INSTITUTE 

The voice and image of a lecturer on physics was recently successfully broadcast and 
received as shown. 

IN ORDER to demonstrate the bound- 
less possibilities of Television as an 
educational agent, the Polytechnic In- 

stitute of Brooklyn, New York, in con- 

junction with the Columbia Broadcasting 
system, arranged for a televised "physics 
lecture" to be shown to a group of phys- 
ics professors and teachers of the Metro- 

Mar.-Apr., 

etro- 

Mar: Apr., 1932 

politan area in the main lecture room 
of the Institute. 

About one hundred men and women 
watched with keen interest Professor E. 
P. Slack unfolding certain experiments 
in acoustics at the Columbia Broadcast- 
ing System's television studio in New 
York City, over 

, television station 
W2XAB, while his voice was carried 
over short -wave station W2XE.' The 
whole demonstration was carried by radio 
and the reception was exceptionally 
clear, considering the great amount of 
electrical noises emanating from the 
Polytechnic Institute's many laboratories. 

Previous to the lecture, Mr. Ivan Bloch. 
E.E., consulting television engineer and a 
graduate of the Polytechnic, explained 
the operation of the receiving apparatus 
designed by him, which projects an un- 
usually brilliant image about a foot 
square. 

The audience was very enthusiastic 
and agreed with Dr. Erich Hausmann, 
well known physicist and Dean of Grad- 
uate Study at the Institute, that it is 
now feasible to have a great physicist 
reach, not only the few elect in his im- 
mediate vicinity, but those spread for 
miles about him, by means of education's 
latest and most powerful adjunct -Tele- 
vision. 

A New Crater Tube Development 
By HARRY ROSENTHAL 

Consulting Engineer, 
The Television Apparatus Co. 

in a metallic plate "A ". The plate "B" 
contains a hole or aperture of a size de- 
termined by the optical system to be used. 
By a correct relationship between the 
distance separating "A" and "B" and 
the pressure of the gas with which the 
tube is filled, it is possible to achieve a 
condition wherein the space between the 
two plates is within the Crookes' "dark 
space ", so that no discharge will form in 
that area. The portion of the crater 
outside the "dark space" will determine 
the position of the discharge formed. 
That is to say that the discharge will not 
occur at "X ", as might be supposed, but 
at "Y". 

NO GLOW 
BETWEEN 

PLATES, 
DUE TO 

FREE MEAN 
PATH 

LIGHT COMES 
THROUGH 
THIS HOLE 

LIGHT GLOWS 
AT THIS 
POINT 

FIG. 2 

Sectional view of ordinary crater tube. 

IN the present state of the television 
art, one of the major necessities is 
a point source of light of good modu- 
lation capability. Such a tube is 

required in all so- called "projection type" 
apparatus. Various methods have been 
employed in achieving the desired "point 
source ". In some lamps the light avail- 
able is limited by a shield placed within 
the tube, which is pierced by a minute 
hole of the desired dimensions -the size 
being governed by the characteristics of 
the optical system to be employed. Fig. 
1 shows a lamp of this type in cross - 
section. 

In Fig. 2 there appears a method 
evolved in the attempt to achieve a lamp 
of improved modulation characteristics. 
The "crater "' takes the form of a hole 

In ordinary crater tubes the light emitted 
is limited by a shield as shown. 

GLOW 

CATHODE l 

/"" 
GLASS BOOT 
INSULATION 

AND SUPPORT 
INSULATION 

V- SHAPED 
SPACE - BETWEEN 

ANODE AND 
CATHO DE 

ANODE 

HIGH 
VOLTAGE 
INSULATION 

Cross -section of improved crater tube per- 
fected by the author. in which the glow is 
brought out in front of the anode cylinder. 

Fig. 3. 

An exceedingly efficient source of light 
could be attained, if the discharge could 
be brought out to the front of the aper- 
ture plate or "Anode" ( "B ") in the form 
of a ball, and maintained at that point 
when the total amount of light available 
to the optical system would be tremen- 
dously increased. Not only this but the 
modulation capability of the tube, partic- 
ularly at the higher frequencies, would 
be improved. 

To accomplish this result the writer 
set about the design of a tube of the gen- 
eral structure indicated in Fig. 3, and of 
the form shown complete in Fig. 4. Such 
a tube has a true "crater" source of 

(Continued on page 61) 
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FIDELITY 
TESTS for 

TELEVISION SYSTEMS 

By A. F. MURRAY, 
Research Division, R. C. A. Victor Co., Inc. 

Up until the present time there has been no very defi- 
nite system for checking up accurately, in a stan- 
dardized way, the fidelity of the television image 

as reproduced at the receiver. Mr. Murray 
here describes the latest charts used for 

this purpose. 

WE are told that our imagina- 
tions, like a number of our 
other attributes, may be de- 
veloped by exercise. If this is 

true, then television broadcasting, during 
these days of its infancy, certainly con- 
tributes greatly to the stimulation of the 
observer's imagination through exercise. 
We unconsciously imagine we see more 
in a television reproduction than actually 
is there. This fact makes it difficult for 
even the engineer to form a definite 
opinion of the fidelity with which the 
picture he may be observing is repro- 
duced; and, if he does form an opinion, 

27 
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such adjustment is provided at the 
latter) is, of course, necessary. If the 
size of the picture is adjustable at the 
receiver, the size ordinarily used should 
be employed in this test. 

When the average television engineer 
first looks at this fidelity chart over his 
system he usually gets a surprise -and 
it is seldom a pleasant one! Let us 
analyze what he can see at the receiver. 

Letters must be at least three scan- 
ning elements high to be recognizable. 
Those using 60 -line scanning report 
Line 3 readable, and the diagonal bars 
in the second group from the left -hand 

border clear -cut. 
Those using systems 
capable of greater 
detail find they can 
read the lines of 
smaller type. 

Across the top of 
the chart in Fig. 1 

are groups of alter- 
nate white and black 
slanting bars; each 
group, left to right, 
is progressively nar- 
rower. In this way 
the horizontal defi- 
nition of the system 
is measured. The 
heavy black bar, 

across one -half the lower portion of the 
chart, is for use in indicating phase -shift 
in the transmitting and receiving equip- 
ment. If the phase -shift is of sufficient 
magnitude to affect the fidelity of the 
picture, the observer will notice that 
there is no clean -cut edge at the end of 
the black bar. The narrow, black bar, 
extending across the entire width of the 
chart, tests the low- frequency response 
of the system. Along the right -hand 
border of the chart are circles to test 
for distortion which, if present and of a 
certain type, would make these circles 
appear elliptical. 

Checking Half -Tone Fidelity 
It is possible, of course, to have good 

definition in a television system which is 
capable of reproducing only black and 
white; therefore, in order to measure 
the degree of merit of a televison sys- 
tem, it is necessary to use, in conjunc- 
tion with the definition chart of Fig. 1, 
the second chart shown in Fig. 3. It is 

Fig. 3 -This chart permits checking up the fidelity of "half-tone- 
transmission. 

i he has no means of conveying to others 
the degree of merit of the picture. 

What we need is a measure of percep- 
tion afforded by various television sys- 
terns. For such a measurement we turn 
to charts as those shown in Figs. 1 and 
3. The purpose of this brief article is 
to describe the use of these previously 
mentioned charts as they are employed 
at the television transmitter, W3XAD, 
of the Research Division, R. C. A. Victor 
Company, at Camden, N. J. 

The chart of Fig. 1 is enlarged, photo- 
graphically or otherwise, to the size of 
15" x 18" (5 -to -6 ratio). The surface 
must be dull, so that bright reflections 
of the scanning beam are avoided. The 
chart may be attached to any convenient 
support at the proper height in front of 
the transmitting scanner, as shown in 
Fig. 2. The proper distance and the 
proper lens are selected, so that the 
scanned area just covers the chart and 
no more. Careful focusing at both the 
transmitting and receiving scanners (if 

0000 
00000 

Fig. 1 -Black and white chart. which has 

been found very useful in checking up 
fidelity in transmission. 

somewhat difficult to expose one sheet 
of photographic paper successively to se- 
cure ten shades which vary from white 
to black in equal steps. With proper 
photographic equipment this can be ac- 
complished; but. to make the half -tone 
chart shown in Fig. 3, we cut the photo- 
graphic paper, exposed during various 
experiments, into strips of the desired 
width, and then selected from about 100 
strips of various shades, those which the 
eye indicated were needed to give the 
desired number of equal steps. For uni- 
formity, this chart can also be con- 
structed 15" x 18 "; so that it can be 
conveniently mounted on a suitable sup- 
port in front of the scanner. 

While the chart is being televised, its 
reproduction at the receiver should be 
inspected by several independent observ- 
ers. The results as to the number of 
distinct shades noted should be averaged; 
because there may be slight differences 
in the reports of the various observers. 

The record of a typical television fidel- 
ity test would read something like this: 
DEFINITION: Line 3, readable, every 

letter perfect. 
HORIZONTAL DETAIL: Group 2, 

clear -cut. 
PHASE -SHIFT: None observable. 
LOW -FREQUENCY RESPONSE: O.K. 
DISTORTION OF CIRCLES: None. 
HALF -TONES: Four out of ten shades 

distinguishable. 
By the use of charts we see that tele- 

vision fidelity can be measured and re- 
corded in a really scientific way. 

Fig. 2 -How charts are placed in front of 
television transmitter. 
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The LORA CATHODE RAY 
T HE electrical scanning system of 

the cathode -ray tube appears to be 
almost ideal, and synchronism can 
easily be obtained by using speci- 

ally designed "sawtooth" oscillators. It 
is quite difficult to find a chemical com- 
pound for the fluorescent screen, which 
will be able to glow very brightly and 
instantaneously when acted upon by a 
beam of electrons, yet have that glow rap- 

SETS OF VERTICAL 
AND HORIZONTAL DEFLECTORS 

CONNECTED TO 
OSCILLATORS 

SOURCE OF 
ELECTRONS 

Television 
Tube 

By LUIS A. LORA 
Its Inventor 

NON - CONDUCTIVE CONCAVE 
PLATE CONTAINING METAL 

PINS 

ANODE SCREEN GRID 
PERFORATED 

METAL 
PLATE 

THIS SIDE OF PINS COATED 
WITH POTASSIUM OR OTHER 

HIGHLY SENSITIVE PHOTO- 
ELECTRIC SUB- 

STANCE 

CONDUCTING 
WIRES 

TO ACCELERATING 
VOLTAGE 

0.. 
TO 

AMPLIFIE 
J 

R 

GLASS PARTITION 
CONTAINING SQUARE 

METAL PINS 

ANODE 
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Fig. 4 -The Lora "transmitting" cathode ray tube scanner. A photo - electric layer of 
pins are affected by the image, which is focused on to the anode screen by a camera. 

idly extinguished without any objection- 
able afterglow. The picture reproduced 
on the ground -glass end of the ordinary 
cathode -ray tube, although sometimes 
bright enough to be comfortably viewed 
from a distance, often lacks a certain 
clearness of definition or sharpness of 
details, and therefore is rather tiresome 
to watch. The light produced is usually 
insufficient to be magnified optically in 
order to project a large image upon a 
screen. It is also very improbable that 
very large cathode -ray tubes will ever be 
built, on account of their prohibitive price 
and greater technical difficulties. One 
thing certain is that the cathode -ray tube 
offers great possibilities, on account of 
its electrical scanning and compactness. 
It is possible that an improved, modified 
type of this tube might become popular 
in the future, and supplant the ordinary 
mechanical scanning systems used at 
present. 

A New Cathode -Tube Scanner 
Keeping those facts in mind, the writer 

has designed a special cathode -ray tube, 
working on an entirely new principle, 
and which has none of the above -men- 
tioned limitations, though it possesses the 
same advantageous possibilities, with 
several added improvements. 

Description 
The new tube has the general appear- 

ance of an ordinary cathode -ray tube, ex- 
cept that the end of the tube is not 
frosted, but made of clear glass through 
which an intense light is projected. The 

image is to be viewed upon a large 
screen; but could also be seen at the 
end of the tube, provided that its end is 
posted or a frosted plate be placed di- 
rectly in front of it. 

Fig. 1 shows a conical -shaped glass 
bulb, divided into two chambers by a 
glass partition (4). Small metal pins 
(7) are imbedded within this glass par- 
tition; so that each pin has one end in 

The advantages claimed for the 
new cathode tube by its inven- 
tor, Mr. Lora, are: A much 
brighter image than that here- 
tofore obtained; the image can 
be focused on a large external 
screen; white light can he used; 
freedom from distortion of 
image; practically unlimited 

scanning speed. 

contact with the neon gas contained in 
chamber (8), while the other end is ex- 
posed to a beam of electrons in chamber 
(9). The element (1) may be either a 
D.C. filament or an A.C.- heated cathode, 
emitting electrons which are attracted 
by a positively- charged anode (2). Elec- 
trons shoot through an opening in the 
center of this anode and form a narrow 

beam or pencil of electrons (10). They 
are further attracted and accelerated by 
a perforated metal plate (3). There are 
as many perforations in this plate as 
there are pins in the glass partition (4). 
In a 60 -line picture, 3,600 perforations 
as well as 3,600 pins are necessary. Of 
course, instead of one pin several very 
thin pins may be made to face a perfora- 
tion. The end of each pin faces a hole 
in the perforated metal plate as may be 
seen in Fig. 2, which shows portions of 
those elements greatly exaggerated for 
clarity. 

Theory of Operation 
As in ordinary cathode -ray tubes, the 

scanning is accomplished by two sets of 
deflecting plates placed at right -angles to 
each other. For a 60 -line picture, one 
set of plates is to be connected to a 20- 
cycle oscillator and the other set of plates 
to another oscillator working at a fre- 
quency of 1,200 cycles. When the elec- 
trons shoot through a perforation in plate 
(3) and strike the end of a pin, they give 
it a negative charge. The flow of elec- 
trons bridges the space between the per- 
forated plate (3) and the pin end facing 
it, and a concentrated glow- discharge 
takes place in the gas chamber between 
the other end of the pin and the wire - 
screen anode (6). The high D.C. voltage 
operating power tube (11) will now flow 
to the anode (6) ; then through the pins 
(7) ; and then through the beam of elec- 
trons reach plate (3) and thus complete 
the power tube circuit. Plate (3) acts 
as a control -grid: as its voltage varies 
with the signal, it attracts more or less 
electrons through the perforations, thus 
varying the resistance between plate (3) 
and pins (7). The pins receive from the 
wire screen in the gas chamber a positive 
charge, due to the conductivity of the 
gases or vapors which can be used. They 
become less positive or more negative 
when the electrons strike their surface. 
The negative voltage on the pins being 
variable, the glow between the wire - 
screen, anode (6) and the pins also varies 
in the same proportions. 

A maximum glow is produced at the 
end of a pin when a maximum voltage 
flows through it. This glow- discharge 
spreads slightly around each pin, so that 
there are no blank spaces left between 
them. Fig. 3 is a partial end view of 
the tube, showing the location of the pins 
with respect to the anode screen (6). 

CATHODE RAY 
TUBE 

LIGHT 

LENS i 

`BELLOWS 

(CAN ALSO BE 
USED 

OUT DOORS.) 
LIGHT 

Image of subject. illuminated by lights as 
shown. is picked up by lens of camera and 
focused onto photo - sensitive end of the 

special cathode ray tube. 
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Advantages of New Tube 
It has been calculated that a very 

powerful light could be obtained from 
this tube. This light is to be focused 
upon an optical lens arrangement, to pro- 
ject a large image upon a screen. Neon, 
helium or mercury vapors, or a mixture 
of different gases, may be used to obtain 
a brilliant white light, which would be 
best suited for the reproduction of clear 
distinct pictures. 

In this tube the distortion of pictorial 
elements is entirely prevented; because 
the modulation takes place after the de- 
flection, at the very instant that the 
steady beam of exploring electrons 
sweeps over the surface of the control - 
element (3). The pins being of uniform 
shape and symmetrically aligned, spread- 
ing or overlapping effects are also pre- 
vented. Since all the voltage is applied 
to each pin consecutively, the illuminat- 
ing power of this tube ought to be quite 
powerful. Each pin constituting a pic- 
ture element may be considered as a 
minute individual "crater" tube. It 
might be possible to use less audio am- 
plification, or perhaps do away with large 
power tubes, with this system; since all 
the voltage is applied on each pin at any 
given instant. 

PORTIONS OP 
SCREEN GRID ANODE SCREEN 

LUMINOUS CATHODE 
RELATIVE DISTANCES AND SIZE OF ELEMENTS 

GREATLY EXAGGERATED FOR CLARITY 
SCREEN GRID 

PERFORATED 
METAL 
RATE 

CATHODE 
RAY 

METAL PINS 
MOUNTED IN GLASS 

PARTITION.EACN ONE ACTING AS AN 
INDEPENDENT cATNODE 

FIG. 2 

ANODE 
SCREEN 

11 lf 
` 

( '. 
PARTIAL END 

VIEW OF TUBE SHOWING 
LOCATION OF CATHODE 

PINS WITH RESPECT 
TO ANODE SCREEN 

FIG.3 

Close -up views of screen grid and anode 
screen used in Lora television cathode ray 

tube. 

The amount of light obtainable from 
the fluorescent screen has been. and still 
is, the most difficult problem to solve. 
The writer's new tube design is not 
limited in this respect, and it has several 
unique features which distinguish it as 
an important improvement over similar 
devices. 

Using Tube for Transmission 
The principle of this new tube can also 

be applied to the transmission of televi- 
sion images. In that case, the ends of e the pins, protruding into the gas cham- 
ber, are to be coated with potassium or 
some other sensitive photo -electric sub- 
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The Lora cathode ray tube is designed to project brilliant image through a lens onto a 
large screen. as shown below. The flow of electrons bridges the space between the per- 
forated plate, 3, and the pin end facing it. causing a glow discharge to occur in the neon 

chamber, between the other end of the pin and the wire screen anode 6. 

stance. A suitable gas, instead of neon, 
can also be pumped into the gas chamber 
to increase the conductivity between the 
elements. 

Looking at the camera transmitter il- 
lustrated in the diagram, one may see a 
cathode -ray tube nearly similar to the 
one previously described for reception. 
In order to make this new tube practical 
for outdoor camera transmitters, it was 
found necessary to make the tube as 
small and light as possible, as well as 
reduce its current consumption. It was 
also calculated that the amount of elec- 
trons given off by each photoelectric pin 
surface is very small. For that reason, 
the pins are made larger and the total 
size of the photoelectric surface is thus 
considerably increased. This, of course, 

CATHODE RAY 
TUBE 

Projecting the image from neon chamber 
on end of new Lora cathode ray tube onto 

screen. 

under ordinary conditions, would neces- 
sitate a much longer and much wider 
tube; requiring a stronger source c`_ elec- 
trons and much higher voltages. To do 

Letters from our Reade 
"Sees 'Em All" Way Out In Kansas 

Editor Tst rwtstoN Mows: 
I have built a' television receiver which in- 

corporates several unusual design features, be- 
ing a superheterodyne Instead of the conven- 
tional tuned radio frequency receiver. 

The following list of television stations bave 
been picked up with this receiver: and I be- 
lieve this to be the largest number of stations 
received in this part of the country : 

W9RAO and WOXAP, Chicago. ill. 

W2XAB, WY-CBS. and W2XHC, New York 
('ity. 

WI NAB. Boston, Mass. 
\V :NK, Wheaton. Md. 
\\2Xli, Long Island City, New York. 
All the above stations bave been received 

with unusual clarity. 
Sincerely yours. 

W. it. MITCHELL. Manhattan, Kansas. 

Editor TELr :visIHN N,:ws : 

It gives me great pleasure to It down and 
write to you. It is a great responsibility that 

away with those inconveniences, a per- 
forated concave metal plate (3) is placed 
in front of a concave insulating plate 
containing small pins. Each collector pin 
is connected by a wire to a large photo- 
electric pin facing the anode screen (6). 

Operation 
The image to be televised is reduced 

optically by a camera. The image repro- 
duced upon the end of the cathode tube, 
covers all the photoelectric pins. Each 
pin emits electrons in proportion to the 
amount of light it receives. Only one 
pin is connected at a time by the sweep- 
ing beam of electrons. The amount of 
current flowing through each pin is in 
proportion to the amount of electrons it 
emits. Those different values of poten- 
tial, being successively transferred to the 
amplifier, similar impulses are trans- 
mitted; at the receiving end these are 
re- amplified and cause a certain pin to 
glow in the receiving tube at exactly the 
same time that the corresponding photo - 
pin is connected at the transmitter. 

For indoor studio television, the camera 
transmitter could employ a much larger 
tube, built exactly like the receiving tube, 
except that the pin -ends in the gas cham- 
ber will be coated with a photoelectric 
substance, and the neon gas will be re- 
placed by a non -luminous gas. 

Several types of these tubes are being 
made, with important modifications, to 
obtain different effects. Lack of space 
prevents us from giving more details 
now; but the results obtained, if worth 
while, will be described later. 

rs 
you have tackled to get every single hit of 
news to print in the T1I.EvISIHN NEws. 

It is one of the most outstanding magazine's 
today : it contains more logical information 
about television than any other magazine. I 
enjoy every article: especially the "Television 
Course" lessons in which Mr. Nason gives so 
molly details concerning television. 

More power to you, Mr. Nason ! I can 
hardly wait for the next issue. 

Yours for Success. 
SHAVARSH PAPAZIAS, 

823 Courtlandt Ave., Bronx, N. Y. 
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Radio Frequency Operation 

of 1NEOr TUBES R. 11 WRY WALDRON 

A television 
development 

always 
in the art of 

television is always of interest to 
the experimental inveestigator- 
but especially so when that de- 

velopment hits close to home, so that it 
is directly applicable to his own work. 
Such an advance has recently been ac- 
complished in the writer's laboratory, 
after a year or more of delay due to the 
pressure of commercial work. The re- 
ceiver developed along this new principle 
is one destined for commercial produc- 
tion; and therefore cannot be at once 
described in its complete form. We be- 
lieve, however, that the data contained 

Detector -less reception of television 
signals is made possible by the fact 
that neon tubes can be built to op- 
erate at carrier frequencies. Im- 
provement over ordinary receiver 
is elimination of distortion caused 

by detector. 

requisite to the attainment of a high sig- 
nal- voltage level, and thé resulting volt- 
age is applied directly to the plates of a 
neon tube or "crater lamp ". Neon tubes 
of special design, built to avoid the ap- 

values of carrier amplitude. The actual 
variations in light intensity, as noted by 
the observer, will be proportional to the 
variations in the carrier envelope due to 
the modulation. The picture's brilliancy 
should be proportional to the amplitude 
of the modulation envelope and not to 

- the actual carrier amplitude; the effect 
being variable with the percentage modu- 
lation in the transmitted wave. In order 
to avoid distortion iif the relative bril- 
liancy of the scene, a negative biasing 

'potential must be provided, and of such 
magnitude that the lamp will go corn- 

-pletely dark when the carrier amplitude 

Hook -up of four screen -grid and power amplifier stages to neon tube. The input stages are the aime as those employed for normal 
operation using a detector. One of the features of this circuit is the elimination of the distortion caused by the detector. 

herein will be sufficient to provide enough 
food for thought to last until a more 
stabilized arrangement can be crystalized 
out of the mass of technical data result- 
ing from the experimental program. 

The fact has long been recognized that 
the maximum distortion in the television 
receiver may be isolated in the detector 
and low- frequency amplifying stages. If, 
then, at one fell stroke, we can deprive 
the receiver of these appendages -and 
they are appendages -we would do a 
goodly job for ourselves. Now a prop- 
erly- designed radio -frequency amplifier 
for television may be made to pass a 
band of frequencies sufficiently wide to 
take in the sideband components result- 
ing from modulation of the carrier by the 
television signal. At the present stage 
in the game, where we employ 60 x 72- 
element scanning, at a "repetition-fre - 
quency" of 20 per second, this amounts 
to a band width of about 90 kc. By the 
judicious use Of regeneration, and of 
band -selector circuits, a pass -band quite 
as wide as this can be obtained. A re- 
sponse- characteristic of equal fidelity in 
the detector and low -frequency circuits 
is more or less problematical. The writer 
quite frankly hazards the guess that no 
commercially- available television receiver 
even remotely approaches the ideal in 
performance. In the arrangement to be 
described. the radio- frequency amplifier 
is continued through the number of stages 

pearance of a negative charge on the 
glass wall, may be successfully operated 
at carrier frequencies. The eye will not 
observe these variations, but variations 
in brilliancy (due to the modulation of 
the carrier's envelope) will be quite 
clearly noted. 

In Fig. 1 there appears the character- 
istic curve of a neon discharge tube, with 
the light intensity plotted for arbitrary 

Characteristic curve of a neon discharge 
tube, with the light intensity plotted for 
arbitrary values of carrier amplitude. 
When the carrier is unmodulated. the tube 
will be illuminated to an average brilliancy. 

is swung to a certain minimum value. 
When the carrier is unmodulated, the 
lamp will be illuminated to an average 
brilliancy, as indicated in the figure. The 
amplitude of the output voltage, and the 
required power output, will depend large- 
ly upon the design of the light source. 
A '47 pentode, a '10 tube, or a '45 should 
give satisfactory service in the output 
circuit. It would also be possible to 
employ one of the 7.5 -watt screen -grid 
tubes at this point. 

For larger output power, where a 
"crater lamp" is used in conjunction 
with projection -type scanning apparatus, 
the choice is still among the tubes noted 
above, but they are operated in parallel -in push -pull or as Class "B" linear 
amplifiers. This last method of opera- 
tion will permit of a large power output, 
far beyond that of the same tubes oper- 
ated in push -pull or in parallel. Al- 
though the mode of operation is not that 
of the push -pull amplifier, the method 
of connection is the same; except that 
the grid bias is so great as to cause the 
plate current to fall to zero during no- 
signal periods. The excitation- or signal 
amplitude must be such that the grid bias 
is exceeded by a large amount during 
each signal cycle. When so operated, the 
output of a pair of '10 tubes is of the 
order of 30 watts. 

The input circuits must, however, be 
(Continued on page 56) 
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4 TUBE TELEVISION and BROADCAST 

Receiver By H. G. CISIN,M.E. 

SCHEMATIC DIAGRAM 
's1 '51 

OF TELEVISION - BROADCAST 
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Wiring diagram for the combination broadcast and television receiver. To receive tele- 
vision waves the midget condenser short -circuiting switches 6. 17 and 21 are opened. 
reducing the tuning capacity for the shorter waves. by placing two condensers in series 

across each inductance as shown. 

THE versatile receiver described in 
the present article performs two 
separate and distinct functions. It 
may be used to bring in television 

signals; or it may be changed over, by 
means of a simple switching arrange - 
ment, to operate as a standard broadcast 
receiver. 

Simple 4 -Tube Circuit Used 

In spite of the fact that this set serves 
a dual purpose, the circuit is the last 
word in economy and simplicity. The 
multi -tube idea for television receivers 
has been discarded. Instead, a simple 
four -tube circuit is used, which is highly 
efficient. The Television- Broadcast re- 
ceiver has three tuned stages. The first 
two are R.F. stages, employing '51 vari- 
able-mu tubes. A '24 screen -grid tube 
functions as a power detector. Only a 
single audio stage is required. Resistance 
coupling is used between the detector 
and the audio output stage, for which a 
PZ pentode is employed. The rectifier 
is a full -wave '80 tube. 

The change -over from television recep- 
tion to broadcast is accomplished by short - 
circuiting the three small variable (equal- 
izing) condensers (7, 18, 22), which are 
in series with the main tuning condenser 
sections (8, 16, 23). When these con- 
densers are in series, the total capacity 
is reduced to the correct value for tuning 
in the short -wave television stations. 
Closing the three switches (6, 17, 21) 
cuts the small variable condensers out 
of the circuit, and permits the receiver 
to tune in stations between 200 and 550 
meters. 

The large tuning condenser is a three - 
gang Cardwell variable condenser, with 
shielding between sections. A special 
Electrad potentiometer is connected in 
the cathode and antenna circuits for 
smooth, accurate volume control, with 
which the "on -off" switch is combined. 
Standard, precision "Conoid" (or equiva- 

You will enjoy using a set like this 
one, which Mr. Cisin especially de- 
signed and built around standard 
radio parts. It is A.C. operated, 
receives on two wave bands - 
"broadcast" an "television ". Eco- 
nomical to run -only 4 tubes. All 
coil, condenser and resistor data 

are given. 

lent broadcast coils) coils are used at 
(4), (10) and (20). Aerovox electro- 
lytic condensers are used at (35), (38) 

and (39). Aerovox mica and by -pass 
condensers are also specified. Durham 
metallized resistors are used at various 
points throughout the circuit; the use of 
these accurate resistors is highly impor- 
tant, as incorrect values give poor re- 
sults and in some cases. may even pre- 
vent the receiver from functioning. 

Rapid Shift From Neon Tube to Speaker 
A double -pole, double -throw switch is 

provided, which permits rapid change- 
over from neon lamp to loudspeaker. The 
speaker field serves as an audio choke. 
The Trutest power transformer (46) 
supplies all necessary voltages. The 
self -adjusting Amperite (47) improves 
television as well as broadcast reception, 
and also protects tubes and set compo- 
nents from the ill effects of line- surges 
and high or low voltages. Arcturus tubes 
were selected for this set by the writer, 
after extensive comparative tests. 

The Television -Broadcast set is laid 
out on a 12" x 12" chassis, with all wir- 
ing out of sight. Corwico Braidite hook- 
up wire is used, in accordance with stan- 
dard practice for quality receivers. A 
special feature of this receiver, is the use 
of an I. C. A. impedance- matching trans- 
former between the pentode output tube 
and the neon lamp; this transformer is 
essential for high -quality television re- 
ception. 

The Television- Broadcast receiver, used 
in conjunction with the I. C. A. "Vision - 
ette", brings in excellent pictures. The 
"Visionette" kit consists of a new tele- 
vision -model motor, a 60 -hole, 16" scan- 
ning disc, a special magnifying -lens sys- 
tem, a mirror- screen, a neon lamp, a 
"shadow box" and a compact metal hous- 
ing. The motor has an induction -type 
squirrel -cage rotor, and a synchronous 

(Continued on page 61) 
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The PIONEER 
Receiver and Scanner 

By JOHN J. FETTIG 

One of the very latest television scanners and receivers in- 
tended for "home use" is here described in detail. 

The scanner uses a flat -plate neon tube; together 
with accelerating and synchronous motors. 

EVEN though a successful combina- 
tion aural and vision receiver can 
be built, of what advantage is it? 
As the receiver can not be used for 

sight and sound at the same time, one 
must have another receiver to receive the 
synchronized sound accompaniment of the 
television image. The writer believes 
it best to concentrate on the design of 
an image receiver for that specific pur- 
pose, and do the job well. 

As the readers of this magazine are 
mainly interested in television -image re- 
ception the Pioneer image receiver will 
be discussed in this article. 

Tubes Used in "Image" Receiver 
It will be noted from the schematic 

diagram that the television receiver con- 
sists of two stages of transformer -coupled 
radio-frequency, using '35 type tubes; a 
grid -leak detector employing a '27; and 
three stages of resistance -coupled audio- 
frequency amplification using '27s in the 
first two stages and a '47 pentode in the 
output stage. The primary of the an- 
tenna coil is both inductively and capaci- 
tively coupled. The remaining two 
coils have their primaries wound directly 
over their respective secondaries. 

By analytic comparison of detectors, 
it was found that most tubes (especially 
when used as power or grid -bias detec- 
tors) dropped off very rapidly in fre- 
quency response after passing 10,000 
cycles; but the '27, employed as a grid- 

Engineering Dept., Pioncer Television Co. 

leak detector with sufficient plate volt- 
age, had only a gradual drop in fre- 
quency, after passing 11,000 cycles. 
While it is admitted that a power detec- 
tor will give a greater undistorted out- 
put than a grid -leak or "square -law" 
detector, it can be proven that a detector 
such as used in this receiver will more 
readily pass the high frequencies re- 
quired in television; so that, even though 

The Pioneer television receiver, which em- 
ploys a pentode tube in the output stage. 

the power output be lower, the detail of 
the image will be greatly improved. The 
only advantage to be gained from using 
power detection is the fact that fewer 
audio stages are required. The writer, 
for years past, has advocated a smaller 
number of stages of audio in a televi- 
sion receiver; but, weighing the loss of 
detail against less power from the de- 
tector, I think most television fans will 
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Complete circuit of the Pioneer television receiver, which employs two stages of R.F., 
detector and three A.F. stages. 

DOUBLE 
SPIRAL 

DISC 

6INCH 
MAGNIFYING 

LENS 

NEON 
14000 

INDUCTION 
MOTOR 

P SYNCHRONOUS 
MoTDR 

;,741e, # `l It .r 
SWITCH NEON 

CONTROL ADJUSTMENT 

The Pioneer scanner, fitted with accelerat- 
ing and synchronous motors. The image 

is viewed through the lens at the left. 

agree with me, that it is much better to 
have an image that shows eyes, nose and 
ears, than to have an image that shows 
black dots for eyes and a blur for a nose! 

Three stages of resistance- coupled 
audio is rather hard to keep from motor - 
boating (oscillating) ; but, with proper 
values and placing of parts (and that 
includes by- passing of the different cir- 
cuits and the use of decoupling resistors 
in the detector and first two audio plate 
circuits) this draw -back can be avoided. 

A.F. Amplifier Response 15 to 70,000 
Cycles! 

Careful attention has been given to 
the audio amplifier, and its frequency 
response is flat from 15 to 70,000 cycles. 
The oscillograph on which the receiver 
was tested did not go higher than 70,000 
cycles; but as this is more than 20,000 
cycles above what is needed for present - 
day sixty -line pictures, it was felt that 
sufficient tolerance was allowed. The '47 
power pentode makes a very efficient out- 
put tube, and its power output is 2.5 
watts, as against 1.6 watts given by a'45. 

The Pioneer scanner is unique in that 
the image is viewed from the bottom of 
the disc, rather than from the top, which 
is the usual practice. This enables the 
operator to view the image from either 
a standing or sitting position, without 
straining his neck in order to do so. 

In the mechanical design of the scan- 
ner, the author has had the privilege of 
working with a leading mechanical engi- 
neer who has long been connected with 
the mechanical side of radio. He has 
designed many of the indispensable and 
most useful instruments used in aviation 
radio today. His experience in this field 
has made possible a televisor that is 
rugged and efficient in mechanical de- 
sign. 

Scanner Disc Has Square Holes 
The scanning disc is sixteen inches in 

diameter, containing a double spiral, of 
twice sixty holes, each .0116 -inch square. 
This double spiral facilitates the fram- 
ing of the image. The neon lamp is 
mounted on a movable bracket and can 
be moved up, down or sideways through 
the use of a conveniently- located lever. 
When an image is out of frame verti- 
cally, the lamp is raised either up or 
down; so that any hole in the first spiral 
may become the top hole or line of our 
image. The lamp is masked, except for 
an opening the size of our image; this 
mask prevents the holes that are not in 

(Continued on page 58) 
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Fig. 6 -Front panel view of thyratron oscillator. 

THE fundamental principle upon 
which the thyratron "sawtooth" or 
"right- triangular" wave oscillator 
operates is not very different from 

that of the *neon tube oscillator. The 
latter employs a neon tube for the pur- 
pose of discharging the condenser and, 
thereby, acting as a synchronous switch; 
the former uses a thyratron tube which 
synchronously discharges the condenser. 

Fig. i is a simplified diagram of a 
thyratron oscillator. The thyratron is 
essentially a rectifier tube, whose action 
depends upon its grid. The operation 
consists of passing through the tube a 
current in the form of an arc, whose 
starting is controlled by the grid. When 
the discharge has once commenced, the 
grid can no longer influence it. The 
thyratron operation is therefore a peri- 
odic removal of the anode potential to 
stop the discharge, and the control of the 
recharge by means of the grid. When 

FiG. 2 

M¡ 

GRID POTENTIAL 

N 

E 

Graphical representation of the action in a 
thyratron. 

me the thyratron tube is employed for the 
purpose of producing a " sawtooth" wave, 
the p: tential is removed by discharging 
the condenser through the thyratron, and 
reapplied by recharging it with a bat - 
tery. 

How Thyratron Operates 
The thyratron is a three -electrode tube 

into which, after it is exhausted, mercury 
vapor is inserted. The gas performs the 
function of changing the pure electronic 
discharge into an arc, thereby making 
the thyratron an electro- statically -con- 
trolled, mercury -arc rectifier. From its 
controllable- rectifier characteristic, the 
thyratron naturally falls into the cate- 
gory of pure electrical relays; it is in- 
stantaneous in operation and its fre- 
quency may be kept under absolute con- 

t1,...rlbetl In the January -February. 1932. Issue of 
.. 1_I{vIS1f1N NE MS" S' 

THYRATRON 
OSCILLATORS 

for Cathode Ray 
Scanners 

The latest type "ate tooth "' oscillator for cathode 
ray scanners, i that employing the thyratron tube 

as here described in detail by the author. 

By M. RAPPAPORT, E.E. 

trol. The electrical relay characteristic 
of the thyratron depends largely upon its 
inherent nature, as represented in Fig. 
2. In this diagram, the abscissas (hori- 
zontal scale) represents the grid poten- 
tial, and the ordinates (vertical scale) 
the plate (anode) potential at which the 
electrical breakdown of the tube occurs. 
When the plate voltage is raised to a 
critical value (which depends upon the 

Fig. 1- Simplified diagram of thyratron 
oscillator. 

grid potential), an arc will appear. In 
other words, the grid performs as a 
"trigger" which sets off the arc. The 
general characteristics of the Western 
Electric D -90279 tube are as follows: 
(1) It fits into an ordinary vacuum -tube 

socket 
(2) Is filled with mercury vapor 
(3) While operating glows with a blue 

light 
(4) The- oscillations are audible 
Normal filament current 1.7 amperes 

Normal filament volt- 
age 2 4 volts 

Maximum plate cur- 
rent: direct....... 40 milliamperes 
alternating ....... 75 milliamperes 

Anode -to- cathode 
drop 15 volts 

Maximum voltage 
between heater and 

cathode 12 volts ( for 256 -A) 
between grid and 

plate 325 volts 
Control voltage with 

100 volts on anode 25 volts 
Epsilon (see Fig. 7) -0.75 volts 

The D -90279 is similar to the 256 -A 
tube and is interchangeable with it when 
the proper socket is used. In this tube, 
the cathode and filament are connected 
inside; in the 256 -A tube, these terminals 
are brought out to the base separately, 
thereby making five prongs. 

The base connections of the D -90279 
tube are shown in Fig. 3 with the larger 
prongs at the bottom. 

In Fig. 2, assume that minus OM volts 
are applied to the grid. The condenser 
(C) as shown in Fig. 1 will charge up 
to ON volts; at which point the electrical 
breakdown of the thyratron will occur 
and current will flow out of the condenser 
and through the thyratron tube. At ex- 
actly the same instant, the potential be- 
tween the anode and the cathode drops 
to about 20 volts and the discharge 
ceases. The battery (E) now builds up 
to the potential ON, as previously, and 
the cycle is repeated. 

(Continued on page 54) 
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The DALPAYRAT LIGHT 
THE main limitations and difficul- 

ties with the ordinary cathode - 
ray tube are: first, the limited 
size of the picture visible on the 

ground -glass end of the tube; second, the 
insufficient illumination; third, the in- 
ability to project light in order to re- 

IilNl l!lilll,ilil' 

Fig. 1 shows a magnetic light projector us- 
ing two sets of deflecting plates, controlled 
by "saw- tooth" oscillators. This projector 

is intended especially for receivers. 

produce a large image upon a screen. 
The writer has designed a new type of 
electronic device, which he calls a 
magnetic light projector and which is 
calculated to have none of the above - 
mentioned objections. 

Device Scans Electrically 
This new device scans "electrically," 

without any moving parts; an intense 
beam of light is projected upon a screen 
to reproduce large and distinct pictures. 
This device, being used only to project 
a sweeping beam of light, is not limited 
to any number of lines or size of picture; 
for a simple adjustment of the deflect- 
ing -field circuits will change the rate of 
deflection, and therefore reproduces any 
number of lines imaginable. 

Several types of these tubes have been 
designed by the writer, but only the two 
most interesting modifications will be 
discussed here. 

Fig. 1 shows a magnetic light pro- 
jector using two sets of deflecting plates, 
actuated by "sawtooth" oscillators. 

Fig. 2 shows the same device modified 
to employ deflecting fields and other 
changes to obtain improved results. 
Figure 4 shows how a very small deflec- 
tion of the light source produces a very 
large sweeping action of the light beam 
upon a screen, after passing through a 
suitable optical arrangement. 

Construction of Tube 
Referring to Fig. 1, 1 is a glass tube 

filled with a mixture of certain gases 
or vapors; 2 is the cathode which emits 
electrons when connected to a source of 
high D.C. potential. These electrons, 
under ordinary conditions, would shoot 
in all directions and especially between 
the cathode 2 and the positive anode 3. 
This anode 3, of fine wire screen closely 
meshed, attracts and collects the elec- 
trons emitted by the cathode; 4 is an 
electromagnet which entirely surrounds 
the glass tube, in such a way that its 
magnetic field, or lines of force, will he 
parallel to the flow of electrons. Mag- 
netic fields have the property of deflect- 
ing or repelling electrons, and this phe- 
nomena is employed in this case in the 

Projector 
for Television 
following manner: The electrons emitted 
by the cathode 2 are immediately re- 
pelled from all sides, by the magnetic 
field, towards the center of the tube -the 
field density being lower along an imag- 
inary line (which can be drawn length- 
wise through the center of the tube) 
parallel with the lines of force and 
going from one pole of the magnet to 
the other. The electrons will be squeezed 
together and form a small stream or jet, 
which will be free to flow along that 
center line and reach the center of anode 
3. The tube being filled with a gas (neon 
for example), and a sufficient voltage 
being applied on electrodes 2 and 3, a 
luminous discharge will take place. This 

The new television light pro- 
jector here described by its in- 
ventor, Henri F. Dalpayrat, 
provides a brilliant light, with 
electrical scanning ni e a n s , 
which will project a large image 
on a screen. The device will 
scan at any desired frequency. 

discharge can produce a luminous glow 
on anode 3 alone, assuming that the 
proper voltage is used, and that the 
tube is filled with gas at the right pres- 
sure; this single- electrode glow is sim- 
ilar to what happens in ordinary neon 
plate tubes. 

How Glow Is Concentrated 
Were it not for the magnetic field, the 

whole surface of anode 3 would glow; 
but, since the magnetic field "focusses" 
all the electrons towards the center of 
the tube, only that small portion in the 
middle of anode 3 which receives elec- 
trons will glow (a glow cannot take 
place where there is no transfer of elec- 
trons). This glow, being highly con- 
centrated, produces quite an intense 
light, much like the one obtained from 
large crater tubes. Two sets of metallic 
plates 5 and 6 which are entirely glass - 
plated deflect the beam of electrons up 
and down and sidewise; thus displacing 
the small luminous spot on anode screen 
3. This deflection is very small, as the 
beam of electrons encounters much re- 
sistance when it is forced to move 
against the magnetic lines of force which 
repel it. The complete picture is not re- 
produced upon anode 3; but the effect ob- 
tained is rather like a great number of 
luminous points regularly and evenly 
overlapping each other. This, at first 
sight, would appear to be a serious ob- 
jection; but such is not really the case. 
By looking at Fig. 4, one can easily see 
how the optical lens assorts the different 
light beams and allows continuous, par- 

allel, non -overlapping lines to be traced 
upon the screen. 

Brilliant Light Produced 
This device has the great advantage 

of producing an intense brilliant light, 
which it projects upon a screen, and does 
not require any moving parts. How- 
ever, it was found necessary to alter 
this design for the following reasons: 
First, the distance between 2 and 3 was 
too great, and required too high a volt- 
age to produce a glow; second, anode 3 
being made of fine wire screen, became 
over- heated and rendered the device un- 
steady in operation. Third, the concen- 
trating field being very powerful, offered 
too much resistance to the sweeping 
beam of electrons and also interfered 
with the action of the static fields around 
the deflecting plates. 

Fig. 1 has, therefore, been shown and 
described to explain the important new 
principle as it was first conceived. The 
latest improved design shown in Fig. 2 
was found to be superior in many ways. 
The construction is simpler, the device 
is smaller and cheaper, and its per- 
formance is much improved. In Fig. 2 
we have a glass tube 1, placed within 
the hollow of an electromagnet 4. This 
tube contains only two electrodes, a ca- 
thode and an anode. The cathode is made 
of solid metal in contact with the glass 
bulb to dissipate the heat rapidly; one 
end is spherically concave. The concave 
surface is bare, while the rest of the 
cathode is totally insulated by mica 
sheets or by a coating of insulating ma- 
terial. The positive anode 3 is made of 
wire screen, the wires of which are very 
fine and loosely interwoven; so that the 
intersecting wires produce rather large, 
square clear spaces. This wire screen 
is coated with certain chemicals, so that 
the little heat produced by the concen- 
trated glow discharge, will partially 
vaporize them and improve the brilliancy 
of the light. (A small amount of mer- 
cury can be put in the tube to obtain 
the same result.) The concave surface 
of the cathode may also be coated with 
a certain substance, giving off electrons 

(Continued on page 55) 
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Various views of the Dalpayrat light pro- 
jector. Fig. 4 shows how a small deflec- 
tion of the light source produces a very 
large sweeping action of the light beam 

upon a screen. 
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L AMP 
FOCUSING 
CONTROLS 

REGULATOR 

Fig. 1-Side view of lamp house, scanning 
motor and disc, mask and lens. 

PART ONE 
IN the past few years television trans- 

mitters of every conceivable descrip- 
tion have been built, ranging from 
small, low power outfits laid out on 

a table -top, through truck -mounted as- 
semblies designed for quick hops from 
one scene to another, and up to preten- 
tious, permanently installed equipment, 
costing many thousands of dollars. The 
principle of operation is practically the 
same in all cases, and the results depend 
mainly upon the skill and care exercised 
in the design, and the mechanical refine- 
ments adopted in the construction of the 
apparatus. 

The purpose of this, and two succeed- 
ing articles, is to describe in detail the 
construction of a semi -portable trans- 
mitter designed for both laboratory and 
demonstration purposes. The equipment 
was built with several primary considera- 
tions in mind: convenience of operation 
and maintenance, portability, economy, 
ease of construction, and quality of per- 
formance. How these objectives were 
attained will become apparent in the 
course of the discussion. Probably the 
most important point, in this connection, 
is the elimination of all A and B bat- 
teries for the operation of amplifier tubes, 
further reference to which will be made 
later. 

Lamp House Construction 
Let us begin with the source of light 

li used in the "flying spot" scanner, and 
follow the process through the photo- cells, 
amplifiers, oscillator, and receiving set 
and lens -disc projector. The light spot 
scanning apparatus is arranged on a 

Ewe wooden framework mounted on rubber - 
tired, ball -bearing rollers, and constructed 
as shown in the drawing. The assembly 
consists of a lamp- house, a synchronous 
motor and scanning -disc, a mask with a 
suitable aperture and a high quality pro- 
jection lens. The lamp -house was made 
from a used carbon -arc movie -projection 
lantern, by removing the carbons and 
their clamps and substituting an incan- 
descent bulb, equipped with a porcelain 
socket and silvered -glass curved reflector. 
The carbon -adjusting controls were re- 
tained, and are used to focus the lamp, 
since they permit movement of the bulb 
in any desired direction. 

A.C. Used On Lamp 
In the original construction of the 

scanner a thousand -watt, 110 -volt movie- 

Engineer, Trav -Ler Radio & Television Corp. 
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An A.C. Operated 
TELEVISION 

TRANSMITTER 
By L. R. CONRATH' 

To know all about television today, one must understand how the 
images are "transmitted" as well as received. You can't do better 
than to read Mr. Conrath's article and the ones to follow, which 
explain the construction and installation of a modern transmitting 

scanner and amplifier. 

projection lamp was used on direct cur- 
rent, but it was found that more light 
was desirable, so a 900 -watt, 30 ampere, 
30 volt bulb was substituted. This was 
equipped with a standard current -regu- 
lating transformer to convert the line 
supply of 110 volts A.C. to the required 

'SILVERED REFLECTOR 
900 WATT CONDENSING 

LAMP / LENS 

PROJECTION 
LENS 

MOTOR NUB 

MASK 

SCANNING 
DISC BEADED 

SCREEN 

Fig. 2 -Shows line -up of reflector, lamp, 
lenses and scanning disc; subject poses be- 

fore the beaded screen. 

30 volts A.C. It might be thought that 
the use of A.C. on the filament of this 
exciting lamp would produce an objec- 
tionable hum modulation in the signal, 
but such is not the case. The filament 
of this bulb is of very heavy construction 
and has a high thermal inertia which pre- 
vents its cooling appreciably between 
consecutive half -cycles. The illumination 

obtained with a bulb of this type is con- 
siderably greater than that obtained with 
the 110 -volt bulb, because for a given 
power consumption the efficiency of the 
bulb increases with the current. 

The conical tunnel at the front of the 
lamp -house was removed and replaced 
with a longer one which tapers down to 
an opening just sufficient to cover the 
area determined by two adjacent holes 
and by the total radial displacement of 
the spiral of the scanning disc. The 
scanning disc is made of thin aluminum 
and the holes are of such a size that they 
do not overlap. If the holes are large 
enough to allow a considerable amount of 
over -lapping, the effect is to produce a 
picture in the receiver similar to that ob- 
tained with a soft -focus camera, so that 
for this reason it is necessary to sacrifice 
a certain amount of light to obtain sharp 
definition. 

Mask, Lens and Screen Details 
A forty -five hole, three spiral scanning 

disc is used in this particular set -up, al- 
though a sixty hole, single spiral dise 
may be substituted if desired. A small 
synchronous motor, of the single phase 
type, mounted on rubber silencers, is used 
to drive the disc. The mask is simply a 
piece of sheet metal with a right angle 

(Continued on page 52) 
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Fig. 3 -Front and side view of reflectors and photo -cell mounts as used in the Trot:-Ler 
television transmitter. 
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A New System 
for Television 

SYNCHRONIZATION 

FI(, I 

60 OUTPUT 
) 

60 ti 
CONTROL 

D. C. 
SUPPLY 

A 

A positive method of television synchronization, by which 
the scanning apparatus is automatically synchro- 

nized to each signal as it is tuned in. 

Diagram above shows connections of tubes, resistors and condensers in the multi - vibrator 
and amplifier circuits, used in establishing synchronization. 

WHILE it is possible to synchro- 
nize the receiving scanner with 
that at the transmitter, by em- 
ploying interlocking devices act- 

uated by the scanning -frequency compo- 
nent of the picture signal, these have 
several marked disadvantages which 
have not so far been overcome. The 
first disadvantage is that the power avail- 
able for synchronization is, of necessity, 
low; and two motive arrangements are 
required -one a motor of the usual form 
for providing the main rotating force, 
and the other a small synchronous motor 
which serves to hold the receiving ap- 
paratus in step with that at the trans- 
mitter. These devices are fairly familiar 
to all those interested in the art. 

The second disadvantage is the fact 
that the synchronizing influence is re- 
moved when there is no signal on the 
air -or while the station is making its 
required announcements. The problem 
is to provide a synchronizing device ca- 
pable of a large power output, and one 
which does not permit the synchroniza- 
tion to be lost during those short periods 
when the picture signal is not on the air. 

The device to be described is not so 
bulky nor so expensive as to render its 
use impracticable. It will maintain syn- 
chronism perfectly at all times, while the 
transmitter is actually sending out a 
television signal, and will immediately 
lock into synchronous speed when the 
tuning is shifted from one station to 
another. A method for phase adjustment 
or lateral framing has also been de- 
scribed, which employs electrical control- 
ling means rather than the rotation of 
mechanical parts. The beauty of this 
invention rests in its adaptability to all 
forms of television, regardless of the 
motive power required -something which 
cannot be said of other systems. 

The Thyratron Inverter 
By this time the television enthusiast 

is probably familiar to a degree with the 
Thyratron tube. which is employed in so 
many circuits where small input forces 
are required to control large amounts of 
power. Properly connected thyratrons 
may be employed to convert D.C. to A.C. 
of a given frequency, or A.C. from one 
supply frequency to another and more 
desirable frequency. 

In Fig. 1, there is shown the circuit 
arrangement of a thyratron inverter, 
similar to that supplied for the opera- 
tion of A.C. receivers from D.C. supply 
lines, except that its frequency is con- 
trolled by an external source, rather than 
from the circuit constants of the thyra- 
tron arrangement itself. Application of 
a small 60 -cycle voltage to the input 
terminals shown will result in an output 
having frequency and phase character- 
istics similar to those of the input, but 
of greater magnitude. 

It will be noted that the operation of 
the thyratron is different from that of 
the triode; since its output does not fol- 
low variations in the grid voltage of the 

Here we have the complete line -up of the 
new apparatus here described for main- 
taining positive synchronism of the receiv- 

ing scanner. 

Diagram showing the connections for 
thyratron inverter. 

tube. The grid is normally biased nega- 
tively, so that no plate current will flow; 
but when the grid is swung sufficiently 
positive the full plate current will be 
drawn. If, however, the plate voltage 
is removed and the grid permitted to be- 
come sufficiently negative. the current 
will not again flow upon restoration of 
the plate voltage, until the grid has once 
more been deliberately swung sufficiently 
positive for the plate current again to 
flow. It will be noted in the figure that 
the grid excitation will be positive in 
one thyratron, when negative in the 
other, because of the balanced- trans- 
former arrangement. A study of the 
figure will show that, during the first 
half- cycle, tube A will be conductive. 
while the plate of the tube B will be 
at the line potential. In the next half - 
cycle, the grid of B will become positive 

Circuit diagram is given above as used for 
making phase adjustment by thyratron 

control. 

and tube B will be conductive. The plates 
are tied together by a condenser, C, of 
such capacity that it cannot discharge 
during the cyclic variation; and the tube, 
A, will have its plate voltage swung 
negative so that the flow of plate cur- 
rent will cease until the grid is again 
swung positive. If we are then able to 
supply a controlling force. definitely re- 
lated in phase and frequency to the 
television signal. we would be able to 
effect synchronization. 

The Multivibrateur 
The "Multivibrateur" of Abraham and 

Bloch is a balanced oscillator having 
peculiar characteristics; the frequency 
of the output is determined by the con- 
stants of the circuit. Now a peculiar 
condition exists in this device -that is 
that by its use subntultiples of a control- 
ling voltage frequency may be produced. 
Let us suppose that our device is ad- 
justed roughly to sixty cycles. Its out- 
put will contain the harmonics of sixty 
cycles over a wide range of multiplica- 
tions; not only this, but if a controlling 
voltage having a frequency roughly equal 
to any one of the multiples of sixty cycles 

(Continued on page 51) 
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Round Hole or Square ? 
I'LL bet that you thought that ques- 

tion had been buried once and for 
all! Far from being settled, by the 
mere statement that the square 

aperture is better, because its inscribed 
circle has but .785 the area of the square 

If the length of the scanning aperture is 

"C ", the value of the light passing through 
the scanning aperture (hole) will be pro- 

portional to the shaded area "d ". 

itself, the question is back again, with 
new data to show how complex the little 
things may be, and how careful we must 
be if our television image is to get there 
at all. 

Since the light available at any in- 
stant is that through a single scanning 
aperture, it is certain that the paucity 
of the available light dictates the use of 
the aperture which gives the greatest 
light. If the answer must be either 
"Yes" or "No" we will let the laurels 
rest with the square aperture; but it is 
an unfortunate fact that the square 
aperture is about as far from perfect as 
ever an aperture can be. 

Let us assume a standard image struc- 
ture -60x72 elements at 20 images per 
second. We might also assume that the 
aperture is to be .020-inch square, and 
that the picture will consequently be 1.2 
x 1.44 inches in size. The time required 
for the aperture to traverse a single 
image element will be 1/86400 sec.; and 
the maximum high frequency involved 
in the transmission of an image of this 
degree of detail will be 43,200 cycles. 
This is because of the fact that it takes 
two elements -one light and one dark - 
to make a complete cycle in the output 
of the photo -tube (a single cyclic varia- 
tion in the "optical density" of the scene 
corresponds to a similar variation in the 
electric output of the cell). Let us sup- 
pose that, at one portion of the scene, 
there is a portion of a scanned line which 
varies in its optical density in a sinusoi- 
dal manner as shown in Fig. 1. Note 
that the optical density of the scene 
varies about an average value "a "; and 
that the length of the complete variation 
in density through a cyclic change (from 
the base value to a maximum value, back 
to the base value and then through a 
minimum before returning to the aver- 
age value) again is "b." If the length 
of the scanning aperture is "c," the value 
of the light passing through the scanning 
aperture will be proportional to the 
shaded area "d." 

The argument as to whether 
round or square holes are best 
for scanning discs, seems per- 
petual: here's an expert's 

opinion. 

Were the shaded area infinitely nar- 
row (that is, if the scanning aperture 
were infinitely fine), the effective varia- 
tions would be directly in accordance 
with the actual changes in the light den- 
sity of the scanned scene. Our scanning 
aperture is not of this infinite degree of 
fineness, however; and the resulting var- 
iations are altered in such a manner that 
a "smoothing out" effect occurs. The 
failure of the aperture to respond to all 
variations in optical density because of 
its size is plotted graphically in Fig. 2. 
Here it may be seen that, as the width 
of the aperture is decreased in compari- 
son with the length of a cyclic variation 
in optical density, the response ap- 
proaches the ideal, which is obtained only 
with an aperture having an infinitely 
small width. In a system such as ours, 
the ratio as given on the curve is 0.5; 
for the aperture is half the width of the 
smallest cyclic variation to be scanned. 
It may be seen that the loss at this 
ratio is 40 %. This is actually a falling 
off in the response at the higher fre- 
quencies and, when we consider carefully 
the fact that the distortional effect is 
present in both the transmitting and re- 
ceiving apertures, we can calculate the 
fact that at 43,200 cycles there is a loss 
of 64 %, due solely to this aperture dis- 
tortion. 

WE WANT 
ARTICLES with photos 

and diagrams on 

"CATHODE RAY SCANNERS" 
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will be paid for at regular rates. 
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It is usual to specify the performance 
of the ideal television channel as being 
"flat" with regard to frequency- discrim- 
ination over a range from 20 to 43,200 
cycles, within plus or minus 20%: yet 
here we have a loss of over 60 %, without 
having paid the slightest attention to the 
balance of our channel, which must be 
100% perfect, if we are to retain even 
the small response remaining. The man- 
ner of calculating the response over two 
circuits, each having a loss of 40% is 
described in the article entitled "How 
Shall We Amplify the Television Sig- 
nal?" in the May -June issue of TELE- 
VISION NEWS. 

Returning to the curve in Fig. 2, we 
see that. if the loss per scanning device 
is to be limited to 20% (or 36 % through 
the combined scanning arrangements) 
we must so proportion our aperture that 
it is not less than 0.35 of the length of 
a single cyclic variation, or not greater 

than 0.7 times the length of a single 
picture element. In order to achieve this 
result with the specifications just set 
down -that is, for a picture 1.2 x 1.44 
inches in size (this disc was described 
fully in the May -June issue) we Woul.i 

O 2 .4 .6 .8 i. 
RATIO OF APERTURE LENGTH TO LENGTH 

OC A SINGLE CYCLIC vORIATION - 
FIG . 2 

Curve showing relative response compared 
with the ratio of aperture length to the 

length of a single cyclic variation. 

require an aperture not .02 -inch square 
but .02 -inch high by .014 -inch wide. This 
effects a reduction in our "average 
brightness" to a point slightly below that 
of the original round aperture, but we 
have gained a decided advantage, insofar 
as the quality of the signal produced is 
concerned. In optical scanning systems 
this loss in light can be readily over- 
come by the simple process of scanning 
with the image of an aperture of the 
correct shape, behind which the maxi- 
mum light has been concentrated by 
means of condenser lenses. Such an op- 
tical system can be made to have an ex- 
tremely high efficiency. 

Despite the pessimistic contents of this 
article, we must not be too discouraged; 
for even were the aperture greater than 
0.5 the width of the smallest cyclic varia- 
tion desired, we might achieve a correc- 
tion "electrically" by designing ampli- 
fiers which would compensate for the 
loss in the high frequencies, causal by 
the coarseness of the aperture. Such 
amplifiers are quite easily made -even 
where a relatively steep rising charac- 
teristic is desired -and are satisfactory 
for use in television circuits, provided 
minor resonances are not permitted to 
exist. Just as an example of this, let us 
consider a '24 tube with a 5 -henry induc- 
tance in the plate circuit. The gain 
through the tube at 50 cycles would ne 
only 1.6; the gain at 5,000 cycles would 
be 160; and, at 50,000 cycles, the gain 
would approximate the amplification fac- 
tor of the tube. It may readily be s -Pn, 
therefore, that an amplifier circuit hav- 
ing a rising characteristic of such a 
character as to compensate for losses at 
the high frequencies is not a difficult 
assignment. 

It is an unfortunate fact that. in all 
of the television stations of which the 
writer knows. there are no efforts made 
to compensate for the losses apparent at 
the scanning aperture. 
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A POWERFU 
THE present trend in television 

development seems to be toward 
the production of a "large image," 
regardless of the fact that the 

detail contained therein is not increased 
or improved over that obtainable with 

GyeE 1 KW. 'Meg 
COIL 

FIG.1 FIG. Z 

Arrangement of gas -filled globe in high 
frequency field. providing a new source of 

light for television systems. 

the usual scanning disc, or simple pro- 
jection -type apparatus. The sole diffi- 
culty attendant upon producing a large 
image -where, as we have stated, no in- 
crease in detail over that obtainable with 
the usual equipment is involved -lies in 
obtaining a modulated light- source of 
sufficient brilliancy. 

If we are to take the apparatus dem- 
onstrated at the recent New York Radio 
Show as a criterion, we can readily as- 
sume that bulk is no detriment, so long 
as the desired brilliancy is forthcoming. 
The particular apparatus, demonstrated 
at the show, utilized to feed the light - 
source a power output stage which com- 
prised twelve fifty -watt tubes in a paral- 
lel arrangement. According to press re- 
leases subsequent to the demonstration, 
the trouble experienced was due to over- 
heating of the lamps employed, and 
lamps now in process of development will 
be water -cooled. The lamps employed 
gave the usual pinkish light peculiar to 
neon. 

New 100,000 C.P. White Light Source 
Some time ago the writer experiment- 

ed with a light -source having all the at- 
tributes necessary for use in the projec- 
tion of a large television image. These 
features were: high intensity, modula- 
tion capability, and white light. The 
lamp is capable of an intensity of 100; 
000 candle -power, with a power expendi- 
ture of 5000 watts -an efficiency about 
20 times as great as that obtainable with 
the usual incandescent lamp employed in 
the home -and sufficiently intense to pro- 
duce an image in excess of twenty feet 
on a side were such proportions desir- 
able. While the writer claims some 
credit for the application of the idea to 
television, and for devising certain cir- 
cuits necessary to the adaptation, the 
principle of operation is quite old; and it 
seems peculiar that other investigators 
have not paid attention to its rather ob- 
vious advantages. 

The "Electrode- Less" Discharge in Gases 
J. J. Thomson -he of early electronic 

fame -was first to describe the effect of 
discharging a condenser through a coil, 
in which there had been placed a par- 
tially- exhausted glass container ; this 
was in 1891. The general arrangement 
is shown in Fig. 1, where a simple globe 

LIGHT SOURCE L for TELEVISION 
By C. H. W. NASON 

A new idea in high -power light 
sources for "large- image" tele- 
vision projectors is 
scribed, employing 

trodeless gas -filled 

here de- 
an elec- 
bulb. 

has been placed in the field of a solenoid. 
In order to understand the mechanism of 
the discharge within the globe, we must 
first accept the fact that (because of the 
cosmic radiation) there will be at all 
times certain free electrons and free 
positive ions within the envelope, prior 
to the excitation of the coil. The posi- 
tive ions possess the property of moving 
when subjected to an electric field. When 
set into motion by the field set up by the 
excitation of the coil, the positive ions 
and electrons will be set into motion, and 
will gain sufficient momentum or accele- 
ration to produce further ionization of 
the gas atoms by collision. The effects 
of the collision are to change the energy 
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level of the excited atoms -the process 
being attended by the giving up of the 
energy of impact in the form of an elec- 
tromagnetic manifestation -in this case 
-light. 

1,000 -Watt H.F. Oscillator Needed 
In order to achieve our aim we must 

first have a source of high -frequency en- 
ergy, which may well be a vacuum -tube 
oscillator, having a maximum power cap- 
ability of the order of perhaps 1000 
watts. This is ,t a great deal of power 
when we consider the fact that a 1000 - 
watt oscillator is much more readily 
handled than a bar.k of fifty -watt, low - 
frequency amplifier tubes. 

By making a more complex arrange- 
ment, similar to a regular short -wave 
transmitter, with an output capability of 
1000 watts and modulated at a low level 
of amplification -perhaps with a crystal - 
controlled oscillator for the primary exci- 
tation-a very flexible apparatus can be 
achieved. For our purposes we may 
merely assume an oscillator, having a 
variable power output, so that the effects 
of varying the power may be studied. 
The arrangement of the oscillator is 

shown in Fig. 2. By varying the plate 
voltage, it is possible to obtain the char- 
acteristic curve of the discharge tube for 
various power levels, by coordinating the 
electrical measurements with those ob- 
tained with a standard Macbeth Illumi- 
nometer. 

The tube used contains mercury vapor, 
together with one of the noble gases at a 
very low pressure. The function of the 
gas is to assist in starting the discharge 
without heating the mercury, and it has 
absolutely no effect upon the subsequent 
discharge. Strange to relate, the light 
output is that of mercury vapor, with no 
traces of the spectra of the gas employed 
in starting the discharge, once the mer- 
cury -vapor discharge takes place. 

The Writer's Experiments 
The tubes used by the writer were 

mainly filled with argon, although some 
experimental work was carried out using 
neon alone, without the mercury. In 
Fig. 3, there is shown a graph of the 
luminous intensity as plotted against 
power input to the oscillator. It will be 
seen that a linear relation holds good 
over the entire range of values covered. 
In a preceding paragraph, it was stated 
that the intensity was of the order of 
100,000 candle -power, with a power ex- 
penditure of but 5,000 watts. This is 
quite true; but at a certain power -level, 
the slope of the characteristic curve 
bends sharply, and the resulting distor- 
tion makes the arrangement of doubtful 
value in television, unless highly- involved 
circuits are employed. These circuits are 
still of a confidential character and can- 
not at the moment be divulged. 

The reason for the sharp bend in the 
characteristic curve is that the gas en- 
ters a second energy -level, in which the 
illumination increase is much more pro- 
nounced for a given change in the ap- 
plied electric field. It will be seen from 
the figure, that the characteristic is 
fairly linear up to 2000 candle -power, 
and the efficiency is still at least twice 
that of the average incandescent lamp. 

This device lends itself to use in large - 
image projection apparatus, where the 
bulk of the contributing apparatus is not 
a draw -back. Little work has been done 
in adapting the principle to use in 
smaller projection televisors, but the 
promise of success in this field is indeed 
great. 
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Graph showing ratio between candle -power 
and watts (power input) to the oscillator, 
a linear relation holding good over almost 

the entire range. 
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CA. SABBAH, of Schenectady, 
N. Y., has been able to attain 
encouraging results in the field 
of television with a Braun tube. 

The transmitting arrangement is shown 
in Fig. 1. The Braun tube is marked 1; 
the cathode 2, is heated by a battery 3; 
the anode 4 has the form of a diaphragm. 
The pencil of cathode rays which passes 
through the diaphragm is deflected in 
the usual manner, by means of two pairs 
of plates, 18 and 19, set at right angles; 
the scanning takes place in a spiral 
order. 

The pencil of cathode rays strikes a 
transparent screen 6, placed in the oppo- 
site end of the Braun tube. This screen 
is coated with a thin layer, 7, of a photo- 
electric substance, like caesium, sodium, 
or potassium and the image of the ob- 
ject is projected on this screen by means 
of a lens 14. The photoelectric layer 
must be very thin so that its resistance 
shall be sufficient to prevent the elec- 
trons, liberated by the light striking it, 
from moving over its surface at a veloc- 
ity greater than is necessary. But the 
resistance of layer 7 must not be so 
great that it does not be kept charged 
by the thin plate 6. The rate at which 
it must disperse the arriving electrons 
depends on the velocity of scanning by 
means of the cathode rays. Layer 7 is 
connected, through battery 12, with an- 
ode 4 by means of conductor 40. 

When the cathode rays strike any 1 point of the metal layer 7, they are re- 
flected, and according to Sabbah, the re- 
flection varies with the degree of illum- 
ination of the photoelectric layer. This 
is based on the conclusion of Rupp: that 
is, for the motion of the electrons there 
is a law analogous to that governing the 
propagation of light -that all material 
which absorbs well produces a good re- 
flection also. 

Among the various metals which Rupp 
examined with regard to this property 
of reflecting electrons, he did not com- 
pare caesium, potassium, or sodium; 
there is no doubt, however, that these 
have the property of reflecting cathode 
rays. The rays reflected by the photo- 
electric layer are then gathered by the 
collector 8; this is ring- shaped, provided 
with points (9), and connected with the 
grid of the amplifying tube 32. After 
having undergone amplification by tube 
33, the current produced by the television 
impulses is conveyed by means of a 
transformer (35) to a modulator. The 
circuit shown in the lower part of the 

4 

The BRAUN TUBE 
as a 

TRANSMITTER 
Cathode ray tubes are coming rapidly into the spot- 
light -their use for transmission is new : Here is 

some interesting information on this angle. 

Trnnxnrittloy arrnnyrmrnt for ea- 
t lnrdr rap t ube niter fiabbah'a 
method. The iuuryr falls upon 

photo -electric screen 7. 

diagram serves to control the deflection 
of the cathode rays by means of the 
electrodes 18 and 19. 

Prof. Zworykin's Transmitter Scheme 
Another who has used the Braun tube 

is Prof. Zworykin, whose design is very 
similar to that of Sabbah, described 
above. The plan is given in Fig. 2. The 
front part of the Braun tube, only part 
of which is represented, is narrowed to 
a neck at point 28. Against this indenta- 
tion of the glass is placed a plate (35- 
36-48) ; so that part of the tube becomes 
an enclosed space (34), in which is 
placed a grid (37). This plate or screen 
is made in three layers: one of metal 
(35) ; one of insulating material (36) ; 

a, 
s 

Zworykin's plan for using cathode ray 
tube as a transmitter -48 is photo -electric 

layer. 

and one of a photoelectric substance (48) 
which is on the side toward the objective. 
The metal layer consists of a sheet of 
aluminum, while the insulating layer is 
of aluminum oxide or magnesium oxide. 
Layer 36 is covered, by means of dis- 
tillation, with a thin layer of potassium. 

after the evacuation of the tube. The 
process of distillation is stopped before 
the layer reaches a silvery luster. It is 
essential that it have a grayish opaque 
appearance, being made up of minute 
metallic spherules, each of which becomes 
by a later chemical process, a little photo- 
electric cell. 

This process consists of introducing 
hydrogen into the tube, in such a way 
that a chemical compound is formed 
with the alkali metal. This combination 
with hydrogen is obtained by means of an 
electrical discharge, and results in a col- 
loidal metal, of very intense color. The 
best results are obtained by stopping the 
discharge when the blue color tends to- 
ward violet. Then the hydrogen is drawn 
off and the tube is cleaned by means of 
argon gas. Finally, pure argon is left 
inside. 

On layer 48 is projected the image of 
the object to be transmitted. This pro- 
duces, on the application of the correct 
potential to the grid 37, an electronic 
emission from those parts of the layer 48 
struck by the light. This electron flow 
is further intensified by the effect of the 
layer of oxide. 

Scanning by means of the cathode ray 
is done by one of the systems noted. The 
current, which passes from the grid to 
screen 35, undergoes amplification by 
means of tube 12. The anode circuit, to 
which are connected tubes 7 and 8, is 
intended for modulation and, at the same 
time, is connected to the oscillator 9. 
The modulated high -frequency current is 
carried to the amplifier by transformer 
6, and then to the antenna circuit by 
transformer 4. The oscillations which 
are utilized for the purpose of scanning 
are also conducted to the transmitting 
circuit. -La Radio per Tutti. 

CRYSTAL DETECTORS 
in 

Television Receiver 
Circuits! 

Clearer Images and 
Other Advantages 
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ELEVISION COURSE 

HANDLE 

F. 2.4' 

Fig. 2 -Several lenses mounted in turret 
head, so as to make any one available in- 

stantly for use on image "pick -up ". 

IN our previous lessons we have cov- 
ered the theory of optics in a fair 
degree, and have considered the 
practical aspects of the lens -disc, 

the Weiller wheel and other apparatus 
more or less peculiar to the art of tele- 
vision reception. While most of the 
equipment described has been used in 
transmitters as well, the methods in use 
in this country today are fairly well 
limited to the "flying- spot" scanner, such 
as employed at the C. B. S. studio and 
the direct -pickup apparatus or Television 
Camera usually thought of in connection 
with the "Jenkins System ". 

Now the main difference between these 
two systems is that one, optically, paral- 
lels the motion -picture projector; while 
the other is the optical equivalent of the 
"movie" camera. We must then consider 
the optics of both the camera and the 
projector when studying the optical char- 
acteristics of television transmission 
apparatus. 

The Flying -Spot Pickup 
In the flying -spot system- sometimes 

termed "indirect- pickup" -the subject is 
scanned by a moving spot of light and a 
photo-cell or bank of cells is used to 
pickup the reflected light. The optical 
system is skeletonized in Fig. 1, where 
the essential portions of the system are 
given. The light- source may be a D.C. 
arc or a high- intensity filament -type lamp 
-depending upon the voltage supply 
available and the type of cells employed 
in the studio. Light from this source is 
concentrated by means of a reflector and 
a condenser -lens system, as shown, and 
in such a manner as to just cover an 
aperture having the same size as the 
image subtended by the first and last 
apertures in a highly accurate scanning 
disc. Since we will find the motion - 
picture lens most readily obtainable for 
our purpose, we might just as well as- 
sume the use of motion -picture appa- 
ratus throughout. This will permit our 
assuming the use of projection lenses of 
the class found in theater supply houses 
in every large city. 

By inserting the scanning disc in the 
plane usually occupied by the film we 

By C. H. W. NASON 

LESSON 7 

In this lesson Mr. Nason dis- 
cusses the optical and electrical 
details of the "flying spot" and 
"direct pick -up" types of tele- 
vision scanners used for trans- 

mitting the images. 

may project an image having the same 
aspect -ratio as the ordinary motion -pic- 
ture "frame ", and focused in the plane 
of the subject being transmitted. While 
it might be possible to employ the usual 
16 -mm. home -movie apparatus in an 
amateur version of the equipment, the 
light available would not be great enough 
to warrant the attempt, as the lack of 
light would have to be compensated for 
by the sensitivity of the photo -cell and 
amplifier. 

OPTISCN. NECN.IND.ANSTALT 

HU60 MEYER tC4 
GOERLITZ 

D.R.P Dr. RUDOLPH 

Fig. 3- Cross -section of Plasmas (Hugo 
Meyer) lens. suitable for use on television 

pick -up camera. 

Length of Throw, Scanned Area, Etc. 
Many students will have noted the fact 

that the projectors employed for "flying - 
spot" scanners have multiple -lens tur- 
rets, with apparatus for rapid change- 
over. The lens used in each program 
depends upon the character of the scene 
-i.e., when a close -up view is being 
scanned, the head and shoulders or the 
head alone of the artist may be required 
to fill the entire scanned area. For this 
reason, the lenses are adapted for quick 
change -over in the interests of better 
program technique. The distances be- 
tween lens and disc, and between lens 
and screen, and the size of the scanned 
area, will depend on the focal length of 
the lens, just as in the case of our ele- 
mentary optical structures. In order to 
avoid chromatic or spherical aberration, 
and to form a perfect image of the scan- 
ning disc's apertures in the plane of the 
subject, it is necessary that high- quality 
projection lenses be employed -that is 
such lenses as are employed in the finer 
motion -picture theaters. If this is not 
done, the light at the edges of the image 
will be poorly distributed, and other 
forms of distortion may enter into the 
problem. Our own problem is that of 
television, and we cannot compromise re- 

sults by the use of inferior optical 
equipment. 

Lenses employed in television service 
are called upon for considerable ampli- 
fication, and it is not surprising that 
a high- quality lens is necessary. In 
passing, it might be noted that high - 
quality lenses will always be found to 
have "bubbles ". Contrary to expecta- 
tion, this is a sign of excellence, for the 
glass used must be continuously stirred 
while molten, in order that the heavier 
constituents may not filter to the bottom. 
This does not permit the bubbles to rise 
to the surface. 

The motion -picture "frame ". used for 
silent films is now practically obsolete, 
and the disc and the optical apparatus 
should be designed with the equivalent 
aperture of the sound -film frame in mind -that is -0.615 x 0.820 inch. In order 
that the normal aspect -ratio of television 
(1.2:1) may not be departed from a 
diversion from this may be accepted 
without injuring the efficiency of motion - 
picture apparatus when in television ser- 
vice. We may then accept an image 
size of 1 x 1.2 inches at the plane of the 
disc. This gives us the size of the object, 
from which we may calculate the dis- 
tances and the focal lengths of the lenses 
involved. 

Suppose that, for head and shoulders 
of a single person, we require a field 
20 X 24 inches in size. This means a 
magnification factor of 20. Suppose, 
again, that we require a half -length view 
of two persons in a field 40 X 48 inches, 
and a consequent magnification of 40. 
Then, again, we may require a "full - 
length" view which would involve a field 
perhaps 100 X 120 inches, with a mag- 
nifying power of 100. This last might 
require a special lens if a short length 
of throw were needed. We can start 
our calculations, for the lenses required, 
with certain known factors; for we may 
determine the fact that the first two 
conditions should be obtainable with the 
same length of throw, and that we will e 
want our subject in either case to he 
about ten feet (120 inches) from the lens. 

Focal Length of Lens -How Found 
Knowing the magnifying power, and 

the distance required in each case, we 
may readily calculate the focal length 
of the desired lens from the formulas 
already given. We can accept a longer 
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Fig. 4-Complete optical line -up in a 
"television camera" -which picks up image 
illuminated by artificial or natural light. 
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throw for the large field of view; for 
we must move our photo -cells up into 
the scene of action, and also must change 
the equipment slightly, so as to gain a 
higher sensitivity when picking up from 
the large field. Tabulating the data, 
and calculating the other distances from 
the equations given in previous lessons, 
we find that the distances are as tabu- 
lated below, where the two equations 
given in Lesson 6 are used. That is: 

AB:A'BI= p:q =Mand 
1 /p-1 /f = 1 /q 

Then 

Field Throw 
20x 24 120" 
40x 48 120" 

100x120 240" 

Distance 
Lens (lens 

(focal length) to disc) 
9" approx. 6" 
3" approx. 3" 
2.4" approx. 2.4" 

As might be expected from what we 
have studied before, the difference, be- 
tween the distance from disc to lens, and 
the focal length of the lens, becomes quite 
small for large values of magnification; 
and we must accept the next closest lens 
obtainable and adjust for focus in ap- 
proximately the plane desired. The 
lenses may be mounted on a turret head, 
as shown in Fig. 2, so that a ready 
change -over is provided. 

In the first two cases it would be pos- 
sible to use photo -cell mountings as 
shown in Fig. 2; but, as the field of view 
widens, it is necessary that we employ 
the system used by Jenkins, where the 
cells and their directly associated ampli- 
fiers may be transported about the studio 
to strategic points for pick -up. 

Cells Act as Floodlights 
Strange as it may seem, the cells act 

in the manner of floodlights and their 
reflectors. Where small cells in reflector 
mountings are used, they must be di- 
rected at the subject being scanned in 
the same manner as a floodlight in the 
case of photography. Indeed the writer 
was once called in to straighten out a 
"flying- spot" installation which had ex- 
cellent over -all characteristics, but for 
the fact that the cells "cast a shadow" 
in the center of the field of view. An- 
other possible source of trouble is the 
use of cells having color characteristics 
unsuited to the light- source employed. 

The writer can tell another tale of an 
engineer who clung violently to a red - 
sensitive caesium cell of high output, 
only to place it in an installation where 
mercury vapor lamps were used as il- 
luminants. The result was zero signal, 
until the writer was called in and, with 
his assistant, replaced the expensive mer- 
cury flood -lamps by two old incandescent 
motion- picture lamps, fastened to a six - 
foot board, and with oil cans cut up to 
serve as reflectors. The result was an 
instantaneous signal of entirely satisfac- 
tory character. This was, of course, with 
the television camera, where flood light- 
ing is necessary. 

The Television Camera 
When we consider the fact that the 

amount of light available through a 
camera lens is infinitely small, and that, 
in the case of direct pick-up apparatus, 
this light is reduced to 1/4320 of its 
original value by passage through the 
scanning disc's apertures before striking 
tha cell; ;it is hard to conceive of the 
practicability of such a system. It is, 
however, possible to employ a scanner of 
t'.»s type in nearly all classes of work. 
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CONDENSER 
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PROJECTION 
LENS 

PARABOLIC MIRROR 

PHOTO-ELEC. CELL 

FIG.1 

PHOTO-ELEC. CELL 

PARABOLIC MIRROR 

fig. 1- Optical system used in the "flying spot" television image pick -up arrangement. 
The light ray passes out through the scanning disc and lens on to the subject. the re- 

flected light rays being picked up by the photo -cells. 

The Camera Lens 
The measure of the efficiency of a 

camera lens is its "speed ". A lens hav- 
ing a speed of f -1.5 is about as efficient 
as may be obtained. (The value is de- 
termined by the ratio between the focal 
length and the aperture.) A lens of 
such high efficiency must be carefully 
corrected for distortion of both geometric 
and color values; and this can be done 
only by making up the composite lens 
from a number of smaller lenses of dif- 
fering curvature and color transmission. 
In order that the student may under- 
stand the reason for the high price of 
such a piece of equipment, a cross -sec- 
tion of a Plasmat lens is shown in Fig. 
3. The multiple structure of the com- 
posite lens is plainly shown. 

A camera lens forms a real or in- 
verted image; outside its focal length, 
by an amount dependent upon the dis- 

Fig. 5- Latest Jenkins pick -up "camera" 
suitable for "outdoor" work. It employs a 
new specially sensitive photo - electric cell. 

tance between the lens and the subject. 
At an infinite distance the object would 
form an image in the focal plane. By 
obtaining a lens having a known focal 
length, and having a focusing mount, 
we may place the lens approximately at 
its focal length from the scanning disc 
and use the focusing arrangement to 
change the focus of the image over wide 
ranges. In several direct pickup instal- 
lations the writer has used the Hugo 
Meyer Kino Plasmat lens- f -1.5, 2 ". The 
lens must be stopped down to form the 
correct image -size in the plane of the 
disc, by means of a shield or aperture 
close to the rotating disc. For purposes 
of calibration, a white card may be ce- 
mented to the disc -being certain that 
the card covers none of the apertures and 
the focusing adjustment calibrated for 
various distances between lens and scene. 
The complete optical structure of the 
device is shown in Fig. 4. 

Note that the disc is followed in opti- 
cal sequence by a simple lens, which 
serves to focus all the rays on the sensi- 
tive wall of the photo -cell. This lens 
may be quite close to the disc, but must 
be approximately its own focal length 
removed from the cell wall. 

Amplifier for the Television Camera 
Because of the low level of intensity 

at which the signal leaves the photo- 
cell in the direct -pickup system, it is 
essential that the amplifier be shielded 
from all electrical or mechanical disturb- 
ances likely to cause difficulty. The 
electrical shielding may be carried out 
by placing the amplifier inside a well - 
soldered and well- grounded copper shield 
-and by placing the batteries in a simi- 
lar shield not too remote from the ampli- 
fier. The leads (wires) feeding the ampli- 
fier must be shielded by metallic braid sol- 
dered to the shields at both ends, and 
grounded along its length at as many 
points as possible. The amplifier may 
well be placed within a second "iron" 
shield for protection against electro- 
magnetic disturbances, but this is not 
always a necessity. 

Mechanical shielding of this input am- 
plifier may be carried out by placing the 
completed amplifier within a balsa -wood 
box, before placing it in its final housing. 
All tubes should be mounted on sponge - 
rubber cushions and stabilized with lead 
shields far heavier than that of the tube 
itself. Remler used to supply a shield 

(Continued on page 57) 
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Rear view of latest model 
"See -All" scanner and re- 

ceiver. 

TELEVISION NEWS Mar. -Apr., 1932 

New "SEE -ALL" 
TELEVISION 

MODELS 
New hole disc and lens disc television scanners are 

here described -also the ingenious method 
invented for checking up the optical 

alignment of the lenses in a disc. 

ONE of the most progressive lines 
of television receivers seems to 
be the "See -All ", the tuning and 
amplifier circuits of which were 

illustrated and described in the last issue 
of TELEVISION NEWS. The accompanying 
photographs are front and rear views of 
the latest model "See -All" scanner and 
receiver; all of the apparatus being 
mounted in a handsome walnut cabinet. 
By simply rotating, or moving up and 
down, the small knob on top of the cabi- 
net, the flat -plate neon tube is focused 
and the picture framed vertically. The 
scanning disc has square holes, thus per- 
mitting a maximum amount of light 
transference and a brilliant image, which 
is greatly magnified by the lens mounted 
in the front of the cabinet. The tele- 
vision signal is tuned in by the dial ob- 
served in the lower center of the cabinet; 
which also contains knobs for adjusting 
the brilliancy of the image, motor con- 
trol, etc. This machine, as built into 
the cabinet shown, is complete and will 
tune in any television signals within its 
range (all television wavelengths are 
covered from about 90 to 200 meters.) 

The newest "See -All" television model 
projects a picture about 8 by 10 inches 
on a screen in front of the cabinet. A 
new style of lens -disc is employed, to- 
gether with a neon crater tube. One of 
the accompanying illustrations shows the 
appearance of the "See -All" lens disc. 
Each of the sixty lenses is securely 
mounted in a square brass mounting 
plate; the individual lens mounts being 
adjusted in a special optical checking 
machine, and then screwed tightly in 
position on the disc. One of the accom- 
panying drawings shows a most interest- 
ing optical and checking machine, de- 
vised by Mr. Pollack, of the Television 
Manufacturing Co., of America. 

By means of Mr. Pollack's device it 
has now become possible to accurately, 
yet rapidly, check every individual lens 
for its optical alignment on the disc, 
before it is screwed fast. This, or some 
equivalent method, of checking each lens 
on the disc for its optical alignment must 
be carried out; a disc in which the lenses 
are "mounted by guess fE is liable to yield 
a very distorted or "blurry" image. This 
point can be seen in a moment; when 
one considers that any slight deviation 
of the center of the lens, will be greatly 
magnified by the beam of light passing 
through it; as it is projected 18 inches 
or more before it strikes the screen on 
which the image appears. In other 
words, a thirty- second of an inch differ- 
ence between the true and incorrect lens 
centers on the disc, may show up as a 
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Top and side views of clever device used in 
optically checking all See -All disc lenses 

for optical alignment. 

band or blur on the screen and having a 
width several times this value. 

The action of the optical focusing ma- 
chine devised by Mr. Pollack is very 
clever. A strong source of light, such 
as a 100 -watt lamp at the bottom of the 
machine, causes the image of two cross - 
hairs to be thrown upward through the 
individual lens being examined at the 
moment, onto a small screen mounted 
above the lens -disc. The lens -mount is 
adjusted on the disc until the cross -hair 

Appearance of finished See -All lens disc of 
the type used in their crater -tube projec- 
tor. Each lens can be adjusted separately. 

Front view of new scanner 
and receiver shown on op- 

posite side of page. 

images (one is drawn on the screen) 
coincide on the screen; and it is then 
tightened in position. 

Underneath the platform, on which the 
lens -disc is secured, there is a special 
gear with 60 teeth, and into these teeth 
is pressed a toothed pin pushed against 
the gear by a strong spring. Each time 
the operating level is moved the ratchet 
rotates the toothed disc one tooth, or 1, 60 
of a revolution. Because of the careful 
design of the pin just mentioned, the 
gear and its lens disc are accurately 
lined up each time. The whole support- 
ing table on which the lens -disc is secured 
is moved forward slightly, each time a 
new lens is moved into position for check- 
ing; and when the 60th lens has been 
checked, the mechanism is so designed 
that the supporting turn -table jumps 
back, ready to start with a new disc on 
the outer -most or No. 1 lens. A dash -pot 
is mounted at the rear of the machine, 
to absorb the recoil when the main car- 
riage jumps back after focusing the last 
lens. 

TELEVISION R.F. COIL DATA 
The following data is supplied by 

Radio Pictures, Inc., of New York, N. Y. 
R.F. coil data for a range of 1,500 to 

3,000 kc. (or 199.9 to 99.9 meters), for 
use with variable condensers of .00025 
mf., (250 mmf.) ; coil inductance 37 
microhenries. 

Secondary, 25 turns No. 28 B & S 
enamelled magnet wire, wound on insu- 
lating tube, 1% inches outside diameter. 

Primary (for shield grid tubes), 20 
turns No. 36 B & S gauge enamelled 
magnet wire. 

For ordinary element tubes, 12 turns 
No. 36 enameled wire. 

For antenna primary winding use 10 
turns No. 32 enamelled wire. 

Wind primary over the lower end of 
the secondary coil, with a layer of in- 
sulating paper between. Two stages of 
R.F. are recommended for local recep- 
tion, and three to four stages of R.F. 
for distant reception. 

$5.00 Award for Best Image Photo 
Until further notice, we will pay $5.00 

for the best amateur photograph of a 
television image, the prize -winning phot- 
ograph to be selected by the editors, who 
will act as the judges, and their opinion 
will be final. Do not send films; only 
prints. Address photographs to: "Image 
Photo" Editor, TELEVISION NEWS, 98 
Park Place, New York, N. Y. Closing 
date for entries for next issue, March 
10th, 1932. 
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Patent No. 1,694,301, issued to E. F. 
W. Alexanderson and assigned to the 
General Electric Co. Issued December 
4, 1928. 

Scheme for improving detail in television 
image. 

This patent provides for the trans- 
mission of images of a high degree of 
detail by the use of a multiple channel 
for transmission. In the one specifica- 
tion illustrated by the figure, and which 
is illustrative of the entire patent, the 
light from four sources, operated by four 
separate television receivers, is focused 
by means of lenses so that it is reflected 
from the plane surfaces of a Weiller 
mirror -wheel, and appears as four 
images positioned adjacent, one to the 
other, on the field of vision. This re- 
sults in a finer detail in the received 
image, due to the number of simultaneous 
channels provided. If, then. we have a 
Weiller wheel with sixty surfaces, and 
employ four transmission channels, the 
number of scanned lines will be 240. The 
system is that employed in the H. M. V. 
apparatus demonstrated some months 
ago in England and described in the 
Mar. -Apr. 1931 issue of TELEVISION NEWS. 
Naturally, the arrangement may be ap- 
plied to transmission as well as to re- 
ception by the use of direct pickup. In- 
direct or flying -spot scanning is not pos- 
sible with thi arrangement. 

Patent No. 1,530,463, issued to Charles 
Francis Jenkins of Washington, D. C., 
March 17, 1925. 

Here is an interesting variation of the 
ordinary lens -disc as now employed for 
the reception of images. This is evident- 
ly a forerunner of the prism -lens disc. 
Here a series of lenses, set regularly 
about a circumference, are employed to 
focus an image of the light- source on the 
screen, and to give the horizontal com- 
ponent of the scanning motion; while a 

One of the Jenkins patents on lens discs. 

TELEVISION NEWS 

Digest 
of 

Television 
Patents 

Important television pa- 
tents are here illustrated 
and reviewed by an ex- 

pert. 

prism of continuously varying angle, cut 
into a glass disc, provided the vertical 
motion of the ray. The hand crank 
shown is, of course, merely symbolic of 
the fact that rotating motion is imparted 
to the device. 

Patent No. 1,786,812, issued to Vladi- 
mir Zworykin and assigned to the West- 
inghouse Elect. and Mfg. Co. Issued 
Dec. 30. 1930. 

This is Zworykin's patent covering his 
cathode -ray receiver operating in con- 
junction with a film scanner -the film 
being scanned by the sinusoidal motion 
of an oscillograph mirror in the horizon- 
tal sense, and in the vertical sense by 
the uniform downward motion of the 
film. 

For wire -line 'transmission, as shown 
in the figure, the output of the photo- 
cell is amplified and fed to a perforated 
disc in the cathode -ray tube's structure, 
in order to modulate the intensity of the 
ray impinging on the fluorescent screen, 
in such a manner as to cause its brilli- 
ance to vary in accordance with the opti- 
cal density of the scanned film. A sin- 
usoidal voltage, effecting the lateral 
scanning at the transmitter, is also trans- 
mitted to the receiver and is applied 
across one pair of deflector plates, to ef- 
fect the lateral scanning of the cathode - 
ray beam -in the sense AB as shown in 
the figure. A commutator, geared to the 
film -advance mechanism, makes contact 
at each frame of the film, discharging a 
pair of condensers, across which the 
other pair of deflecting plates are con- 
nected. The capacity of the condenser 
arrangement is shown variable. This is 
in order that the time of charge of the 
condensers may permit the charge on 
the condensers to reach a certain level 
before the next discharge occurs. The 
wave -form of the condenser charge, as 

it increases and is instantaneously dis- 
charged, is shown in Fig. 2. This re- 
sults in a complete scanning of the field 
in the vertical sense during the charging 
cycle. The time -constant of the system 
is such that the increase in the con- 
denser charge is a linear function and 
the discharge through the commutator is 
sufficiently rapid so that the condenser 
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becomes completely discharged in the 
time required for the film to move 
through the distance between the image 
frames of the film. 

A Zworykin patent covering cathode ray 
receiver. 

It should be noted that, by providing 
a similar discharging condenser arrange- 
ment for the lateral scanning at the re- 
ceiver, a scanning disc could replace the 
oscillator arrangement shown in the fig- 
ure at the transmitting point. 

Patent No. 1,785,262, issued to Charles 
Francis Jenkins of Washington, D. C., 
December 16, 1930. 

This patent covers a duplex scanning 
disc, in which a lens -disc is used to in- 
crease the efficiency of the "flying spot" 
type of scanner. In the four figures, A 
is a source of light; B a mirror for 
changing the direction of the light beam; 
C a lens -disc through which the scanning 
light passes and is focused in the plane 
of the scanned subject; D a large lens 
in alignment with the light coming 
through the scanning disc; E the object 
to be scanned; F a second scanning disc 
have elemental apertures; G a lens be- 
tween the apertured disc and the photo- 
cell H. 

Figs. 1 and 2 show the side elevations 
at the two sides of the system. In Fig. 
1, omitting reference to F, G and H, we 
have a simple "flying- spot" scanner em- 
ploying a lens -disc to focus the scanning 
ray in the plane of the scanned object. 
The optical system used to focus the 
light spot in this plane includes the 
lenses within the disc and the additional 
lens D. 

In Fig. 2, we have the elevation of the 
receiving side of the disc (in normal 
procedure of the present day, these sides 
would be the top and bottom of the disc 
rather than the right and left sides). 
Here the light reflected at any instant 

(Continued on page 48) 

Duplex scanning disc scheme. 
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The TELEVISION QUESTION 

Spectrum of Radiation 
Del Rogers, W. Frankfort, III. e 

(Q. 1.) Please tell me where i can get com- 
plete information on the Spectrum of Radiation. 
I would like to become well informed on each 
division of the Spectrum. I would also like 
sonic information regarding the uniivestigatel 
intervals or blank spaces and why they remain 
uninvestigateil. 

(A. 1.) I fear that you are laboring under 
a misapprehension regarding the uninvestigated 
regions of the spectrum. You will see from 
the figure that pretty nearly everything in- 
volved is well known to the scientist -though 
of course a great deal of work must still be 
done before we thoroughly understand the be- 
havior of the various forms of radiant energy. 

FREQUENCY IN CYCLES 
COSMIC RAYS 
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INFRA RED 
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SPECTRUM OF ELE CTRO-MAGNETIC 
RADIA TION 

Chart showing frequency range in cycles 
for various rays and waves. 

Extra Fast Photo -Cell 
J. N. Ryan, Jr.. Wichita, Kansas: 

(Q. 1.) -Is there a commercial photo -electric 
cell capable of following variations in light in- 
tensity at the rate of 4.0tnLOtn per minute? 
If so, where can they be obtained and what is 
the approximate price? 

(Q. 2.) -I would like to know the names and 
addresses of manufacturers of the highest -grade 
television equipment. Does any one make a 
high -powered neon lamp suitable for the clear 
reception of images about twelve inches 
square? I mean for home use and not for a 
contplleated laboratory experiment. 

(Q. 3,) -well( the manufacturers of the appa- 
ratus noted above furnish information as to the 
auxiliary apparatus require( to operate the 
photo -cells and neon tube, such as transformers 
and power equipment? If not where can i 
obtain this data? 

(Q. 4.1 -I read in a recent article that a 
wide range of frequencies were required to 
transmit a large number of picture elements. I 
have always considered the operation of the 
photo -cell as varying the current transmitted 
and not the "pitch" of the radio note. 'Why 
is this method used instead of the varying 
volume method? This would require no change 
in frequency. 

(Q. 5.I-As I have not kept up with the 
technical side of new developments, I would 
like to get a good technical book on the subject. 
Can you recommend one? 

(A. 1.)- Iligh- vacuum photo -cells will follow 
variations of the frequeuey you require; this 
corresponds to about I;o.000 cycles. The gas - 
filled cells depend for their high output on the 
fact that the gas is partially ionized, and be- 
comes conductive when the photo -electric effect 
takes place. This results in an amplification 
of the' current obtained. The gas ionization 

Edited by 

C. H. W. MASON 
dues not follow as rapidly as does the electron 
emission from the photo -electric surface. tutu a 
loss at the higher frequencies results. Iligh- 
Iacutint cells require two or uutre stages of 
amplifleatiut to bring the output up to the 
level of it gas 'ell tit uthereis.' similar char- 
acter. Write to the Cable Radio and Tube 
('erperatiol I Brooklyn, N. l'.1 for prices on 
ihes. cells -they may be obtained only on 
special order -atoll peelt'y the light with which 
they are to be used; as the color sensitivity of 
the cell has a great diva( to de with its effici- 
ency, when operated with it particular light- 
source. 

I.\. 2.o- '1-here are titi manufacturers of the 
class of television equipment you require. If 
there is nothing available of a standard elmr- 
acter which snits your needs. you will find 
among our udverti-trs many- who, will be glad 
to undertake spe'ial work for you. The ('able 
Compauy also makes high -intensity neon humps 
in a variety of models stilted to various picture 
sizes. 

IA. 3.)- Power equipment - transformers, 
etc., for television does not vary greatly- from 
that of radio broadcast requirements. The old 
stand-hews will serve. if it is remembered that 
less "hunt" is tolerable In television thau in 
radio. The highest class of apparatus must 
therefore be employe(: 

(A. 4.1 -The idea of frequ. Hey involves the 
element of tinte as well Its of amplitude or 
volume. You have already asked for a photo - 
tube following high- frequency variations in 
light intensity and you must see that the prem- 
ise of amplitude alone will Hot cover the entire 
effect within the circuits. The television signal 
has components varying from the picture fre- 
quency up to a frequency depending upon the 
number of picture elements per so...mid -this is 
actually determine( by multiplying the number 
of picture elements per frame. by the number 
of repetitions per second. aid dividing by two. 
For a sixty by seventy -two element Image, re- 
peated twenty times per se'outl t the general 
standard at present. the frequency- range ex- 
tends from 20 to 4:1.2011 cycles, 

(A. 5.) -t can rec.wmeI d S. s;ernshaek's 
RAtuo ENCYCLUI4:ULt as col -ring a review of 
the entire field, and Keith Hensley's PnrxciPt.F.s 
OF R for a non -technical discussion of the 
many technical problems involved. 

Multiple Images 
Robert Thomas. Bridge Hampton. Long Island: 

(Q. 1.) -I have a television receiver. and all 
I can get is eight images -four on the top 
and four on the bottons. (low can I overeonte 
this trouble -is It in the receiver or ln the lo- 
cation? 

(A. I.)- '('here are two possIbilities- either 
your motor is operating nt the wrong spie 
or the visible area of the ueio tube's plate is 
too large. Cheek the motor speed by means of 
a neon pilot lamp and stroboscope, in the mat - 

A shield cut from tin or brass is needed 
in all scanners. 

nt -r previously deserihed in this journal. If the 
speed is correct' carefully judge the size of a 
single image, as you see it, and cut a tin 
shield. with this size aperture, to tit over your 
neon lamp. I doubt whether the trouble Is in 
the motor's speed; cheek this quickly- and 
simply- by getting a protractor and holding it 
up before the disc. A single image should be 
u[ sneh size that its two edges make an angle 
of si' degrees with the driving shaft as shown. 
The shield is also shown in this figure. If 
the angle is much less than six degrees, the 
motor's - t,.d IS too slow. 

Lens Questions 
Hugo Worch, 1110 C Street, N.W., Washington, 

D. C. 
(Q. 1.)-What size Is the picture behind the 

lens. that is broken tip in the Jenkins Direct 
Pick -up Camera? What is the focal length of 
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Arrangement of lenses in "direct pick -up" 
camera. 

the lens? What make? Does the disc eontain 
lenses or just hiles? What size Is the hole? 

(A. 1.) -The image formed is the same size 
as a standard frame of a motion- picture flhn. 
The lens is of as high a "speed" or efficiency 
as ran he obtained Iapcel is the ratio of focal 
length to apertures: the speed of the lens used 
is about f -1.5. I do not know what type of 
lens the Jenkins people use, but in my exper- 
ience the best has been the Ilugo Meyer Kito 
Plummet f- 1.5.2M lens. The American office of 
this concern is at 245 Nest 55th St.. New 
York City. The disc is a simple scanning dise 
of high accuracy. so scaled as to give an inunge 
of the sane size as the motion- picture 111m 
"frame." The size of the individual aperture 
is dictated by this consideration also. The dia- 
gram gives the layout of the units in a direct - 
pick -up camera. 

Can He Receive Signals? 
Chas. Tice. Boulder City. Nevada: 

IQ. 1.1-What is the nearest television sta- 
tion to me-and can I expect to get good sig- 
1111IF in this locality? Please advise the as to 
whether It would be worth while for me to 
build a television receiver. 

(A. 1. t- I -'irst ask about town until you find 
someone with a short -wave receiver. See if 
they can receive the television signals from 
Chicago. New York or Washington, with rea- 
sonable strength. If so. you can he assured 
that a television receiver will pick up images 
in your locality. 

Where to Obtain Lenses 
Richard Trehy, Woodside, L. I.: 

IQ. 1.1- Please give me the names of firms 
supplying lenses suitable for setting in a scan- 
ning disc. My receiver is of your design ttui 
published in the May issue of TELEVISION NEWS. 
I g,t good results from all stations in this 
area but have synchronizing trouble with 
W:IS K, 

A. 1.t -A New York dealer has n quantity 
of ecclletit lenses at a prtee far belea- their 
actual replacement value: these were made for 
the government during the war. I Name_ fur- 
nished upon request.; 
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Jenkins Television Camera 
TELEVISION broadcasting enters the era of genuine entertainment with 
the introduction of the Jenkins Television Camera. This direct pick -up 
method replaces the familiar flying spot with its many inherent limitations. 
It makes possible: 

1. Full flood lighting of studio or outdoors, insuring fully illuminated subjects. 
2. Side lighting, giving depth and relief to images. 
3. A larger stage and greater freedom of action. 
4. Monitoring of pick -up by operator. 
5. Pictorial detail far in advance of flying spot technique. 
6. Technical means for programs of real entertainment value. 

Jenkins Television Cameras are available to television broadcasters. 

Jenkins Home Television Equipment 
Meanwhile, Jenkins engineers have refined the home end of television to take advantage 

of better signals now placed on the air. The Jenkins JD -30 receiver is a refined television 

tuner and power amplifier for television or sound broadcast reception. The Jenkins 

R400 Radiovisor, a companion unit. converts television signals into large, clear, spark- 

ling animated pictures for entertaining the home group. 

write for data on the Jenkins Television Camera on your firm 
letterhead, if you are interested in television broadcasting. Literature 
on Jenkins home television equipment cheerfully sent to everyone. 

JENKINS TELEVISION CORPORATION 
PASSAIC NEW JERSEY 

The Romance of Theatrical Television 
By HERBERT S. FUTRAN 

(Continued from page 13) 

effect of the shock of the disc's vibrations 
on the lamp, was built. The press never 
knew that the demonstration they had 
witnessed that night had been given with 
a glow -lamp whose refractory element 
was broken, whose socket was cracked 
and whose filament was running cold in- 
stead of hot. It was that same lamp, too. 
which was used in the succeeding demon- 
strations during the week. 

On Wednesday afternoon, the first pub- 
lic demonstration was given before a 
large crowd which greeted the demon- 
stration effusively, and the newspapers 
that night carried stories of Sanabria's 
triumph. The large arena was jammed 
Wednesday night and the stage was set 
for a triumphal showing. Shortly after 
the demonstration started, however. the 
sound system, which had been installed 
especially for the television demonstra- 
tion. failed to function: and the audiences 
were shown just the visual portions of 
the program. 

Watson! Who Cut Those Wires? 
The sound engineers searched all night 

for the trouble and it was not until dawn 
that they located the cause of the sys- 
tem's failure. The wires had been cut 
with a pair of wire cutters! The damage 
was hastily repaired and the demonstra- 
tion proceeded on Thursday though, dur- 
ing the evening's performance, the inter- 
communicating telephone system failed 
to function and the engineers were forced 
to work in the blind. It was found by 
the electricians later that once again the 

wires had been cut, for the second time 
within forty -eight hours! 

Nevertheless, the show went on and 
the newspapers hailed the demonstration 
as epochal. The precious glow -lamp was 
guarded as closely as a king's treasure, 
and special guards stood watch every 
minute of the day and night over the 
wires and equipment. When the last 
demonstration was given on Saturday 
night, every man in the Sanabria organ- 
ization breathed a sigh of relief and then, 
with the same thought, all returned to 
the hotel to sleep. 

Sanabria had planned his apparatus 
with an eye to the future when television 
would come into the theatre as a regular 
medium of entertainment. He had visu- 
alized the future as a "television era" 
with visual broadcasting supplementing 
the other popular forms of entertain- 
ment. Mr. B. S. Moss, owner of the 
Broadway Theatre, who had seen the 
Madison Square Garden demonstration, 
was the first producer wishing to take 
advantage of this remarkable develop- 
ment and he invited the young inventor 
to show his apparatus in four demon- 
strations daily, beginning October 14, as 
a regular adjunct to the Broadway The- 
atre's "varieties" entertainment. So 
Sanabria, who was the first to show a 
"ten- foot" television image, would be the 
first to show television in still another 
field, this time as a vehicle for theatre 
entertainment. 

It was then the thirtieth of September. 
Everyone had hailed his demonstrations 
unreservedly, but Sanabria himself was 

not yet satisfied with his results. He 
felt that much greater brilliancy was 
necessary before a serious impression 
would be made by television on the pub- 
lic. In an interview which appeared in 
the New York Times. he said that he 
intended to return to New York, in time 
for the theatre showings. with a com- 
pletely new lamp. 

Airplanes Enter the Scene 
His associates said it was impossible 

to develop a new lamp in three weeks; 
others had been working for years. 
Nevertheless, his last -words before board 
ing a west -bound airplane were: "I'll 
see you in three weeks with a new lamp." 
And on the eighteenth of October he 
called New York to report that the new 
lamp had been developed by Taylor, un- 
der his supervision. 

A historic preview of the Sanabria 
equipment was held on October 21. when 
television was used for the first time to 
transmit a presentation in one theatre 
to the stage of another. A notable audi- 
ence was invited to the Broadway The- 
atre to see the reception of fragments of 
the then -current Theatre Guild produc- 
tion, from the Guild Theatre in 52nd 
Street. 

The apparatus had been received from 
Chicago the day before the demonstra- 
tion, and was installed in the Guild The- 
atre. The technical installation, how- 
ever, could not be made until after the 
performances in the theatres that night. 
Thus, it was not until after two o'clock 
in the morning that preparations for the 
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TELEVISION 
Wants Men ! 

Television is here' Sight programs are now being 
broadcast from many stations. Jobs are opening 

.up fast for trained Station Operators, Service and 
Repair Men, Salesmen, Laboratory Technicians. 
Laboratory Assistants. Movietone Technicians and 
Operators, Instructors, Television Advertising Ex- 
perts, Technical Advisors and many others. Learn 
Television NOW. Get first -hand knowledge in the 
largest school laboratories in the country, where 
you prepare yourself in a few interesting weeks 
for a real job in the world's greatest future in- 
dustry. 

How Students Get 
First -Hand Knowledge 

of Television 

A glimpse into the pro- 
jection room it First Na- 
tional Television School, 
showing students operat- 
ing the projector. Stu 
dents at First National 
receive detailed instruc- 
fion under personal super- 
vision of experts. 

Inside of Television 
studio showing a student 
"doing his stuff" before 
the bank of photo -electric 
cells. Other students on 
opposite side of labora- 
tory are viewing his im- 
age in the receiving sets. 

Rear view of Amplifier 
Rack showing multiple 
stage amplifiers. Students 
are getting real exper- 
ience in adjustments of 
amplifiers. scanning disk 
and neon lamp. Here's 
actual work on the real thing in Television. 
"Come and get it" :There 
equipment is of the finest 
and most complete. 

FREE Book about 
Television. 

( ;et a running start in Television. Send name and 
address today for fasdnating new bank, "Practical Tele- 
vision'; profusely illustrated ; contains a vast fund of 
Interesting, Important Information. If you are over 18 
years of age, don't miss getting this valuable new book. 
You can't learn Television from books or by mail. but 
this hook will help you prepare yourself for a real place 
In the next "billion dollar industry." 

It Pays to Invest in Yourself 

Clip, Sign and Mail Today 
l "Sid" Noel, Pres., First National Television, 
I Inc., 2303 Fairfax Airport, Kan. City, Kan. 

Yes! I am interested. Send me your free 
book. 

NAME AGE.... 
ADDRESS 

1 TOWN STATE 
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demonstration, scheduled for eleven 
o'clock, could get under way. 

Because of this lack of time, it was 
impossible for the engineers to install the 
auxiliary circuit by which the glow -lamp 
was modulated. Under normal condi- 
tions, with this circuit installed, the one 
glow -lamp which Sanabria brought from 
Chicago would have been sufficient for a 
series of demonstrations but, without the 
auxiliary circuit? . . . It was impossible 
to make predictions. 

Nevertheless, the next morning, the 
doors of the Broadway Theatre opened 
to a noted audience and, when the time 
for the demonstration approached, the 
theatre was packed. Sanabria doubt- 
fully made his way to the monitor's 
position in the balcony and really prayed. 
He suffered from what he himself called 
"television fright ". Among all those who 
knew the technical condition, there was 
a grim tenseness. The engineers busied 
themselves with their tasks. The writer 
was with George Gruskin, president of 
the Sanabria Television Corporation, in 
the lobby of the theatre. The two of us 
sat disconsolately on the steps leading 
into the theatre, woefully contemplating 
the scene of the busied preparations. 
Then, still without a word to one an- 
other, we rose, walked into 52nd Street 
and stopped at the nearest orange -drink 
hut, where we silently imbibed three 
orangeades, and then returned to the 
theatre. 

Minutes passed and the preliminary 
ceremonies started. There were speeches 
through which Sanabria squirmed and 
then, finally, the time for the television 
program had arrived. The engineers 
over in the Guild Theatre reported that 
all was well and, suddenly, the picture 
was flashed on the screen. All breathed 
easier though the program had only just 
now begun. There was still a half hour 
to run. Sanabria became so intense that 
he was unable to see the picture and 
asked someone seated next to him to 
inform him of the quality of the image 
so that he might convey the information 
to the engineers. 

Then, suddenly, the lamp became over- 
heated, for lack of the auxiliary circuit, 
and the dreaded event occurred; the lamp 
blew out! The engineers notified Car - 
veth Wells, who was officiating as master 
of ceremonies, and asked him to enter- 
tain the unseen audience while they 
sought to restore the lamp. Carveth 
Wells was familiar with television and 
its difficulties; he had officiated at Madi- 
son Square Garden when the demonstra- 
tions had hinged on a broken lamp. So, 
for several minutes, he nobly entertained 
the audience with his inimitable 'jungle 
tales" until the engineers, almost glee- 
fully reported they were ready to con- 
tinue. Then the program was finished 
and the audience knew only that a lamp 
had become heated and it was necessary 
to cool it down. 

All of the transmitting apparatus was 
then moved to the Broadway Theatre, 
where it was installed in a glass studio. 
During this two -week engagement, more 
than twenty lamps were used. Each of 
them tended to develop a high pressure 
because of unsatisfactory refractories. 
On one occasion, Taylor flew back to his 
laboratories in Chicago when the supply 
of effective lamps was down to one! He 
arrived late in the afternoon, worked 
feverishly all night, and was again on a 
plane, returning to New York, the next 
morning. Just before the show following 

Taylor's arrival, the one lamp with which 
the engineers had been left blew out and 
one of the new lamps was used. Despite 
all of these difficulties, fifty -six consecu- 
tive performances were given with only 
two interruptions of fifteen seconds each 
during which lamps were changed. 

The success of the Broadway Theatre 
engagement brought a request from Bal- 
timore for a series of demonstrations; 
and it was arranged that, for the week 
commencing November 14, the unit was 
to appear at the Hippodrome Theatre in 
that city. The apparatus was installed 
in the theatre without delay and, on the 
opening day, the engineers were all com- 
fortably awaiting the moment for their 
performance. They stationed themselves 
at the apparatus, when again the seem- 
ingly impossible occurred. 

It is necessary, in the Sanabria equip- 
ment, to start the motor which revolves 
the scanning mechanism before the power 
is turned on. On this day the engineers 
were "tuning up" their equipment and 
conversing over the telephones when the 
man at the power switch asked Copple, 
at the scanner, whether he was ready for 
the power. Just then there was a great 
deal of shooting on the stage -one of the 
"sound effects" of a vaudeville act on the 
bill that week -and the engineer, deaf- 
ened by the report, thought that Copple 
had given his O. K., whereupon he threw 
on the switch. 

The motor, however, was at a stand- 
still and the power coming through at 
that time broke the clutch that served 
as a connecting rod between the scanning 
disc and the motor. Sanabria rushed 
back -stage to view the damage. The 
clutch was a total loss; it was impossible 
to restore the finely machined steel cast- 
ing in less than several days. But the 
show had to go on, and minutes were 
slipping by swiftly. Something had to 
be done immediately. 

Sanabria, without a word of explana- 
tion, took the clutch and rushed from 
the theatre, leaving all those on the 
stage to wonder at his action. More 
minutes passed and still Sanabria did not 
appear. Then, suddenly, he walked hur- 
riedly through the stage door and held 
up the part. Instead of a finely made 
steel clutch, he had substituted a piece of 
rubber hosing. The disc was set in place 
and was bound with light wire. When, 
a short time later, the orchestra blared 
into "Pomp and Circumstances ", the cue 
for the television performance, the engi- 
neers were on the stage at their equip- 
ment; Sanabria was at his monitor's 
position; and the show went on according 
to schedule. 

For twenty -eight successive perform- 
ances thereafter, the apparatus func- 
tioned without a single interruption, and 
Sanabria's hastily improvised rubber - 
hose clutch served perfectly. Because 
of the record in showmanship, Newark 
expressed a desire to see the revolution- 
ary apparatus. The Loew State Theatre 
in that city would show it during the 
week of November 21. Everyone, except 
Sanabria, said that it would be impos- 
sible to transport this equipment from 
Baltimore, where the last showing was 
at ten -thirty on the night before the 
twenty -first, in time for the opening. 
Sanabria, however, merely said, "Of 
course, we'll do it." 

So, on the night of November 20, im- 
mediately following the last television 
performance, the engineers began to dis- 
assemble the equipment for the eight- 
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hour trek to Newark. The engineer in 
charge at Baltimore called Newark to 
report that the dismantling was pro- 
ceeding according to schedule and the 
truck was to start within twenty min- 
utes. It was then eleven o'clock; which 
meant that the apparatus should arrive 
before nine and the performance would 
open on schedule -a remarkable achieve- 
ment for so complex a mechanism. 

In these theatre demonstrations, the 
lens disc (which in itself weighs twelve 
hundred pounds) was hoisted on to a 
platform eight feet high. Thus, all that 
remained to be done in Baltimore was to 
sling the block and tackle about the disc 
and lower it to the floor. Then again the 
totally unexpected occurred; the rope 
broke! The enormous disc crashed eight 
feet to the floor, tearing up the flooring. 
Its lenses were smashed; its weighty 
casting was cracked; the disc was bent 
beyond repair. 

Baltimore called George Gruskin in 
New York. It was almost one o'clock. 
There was another disc in Chicago, but 
it could not be shipped in time for the 
showing on Saturday. The theatre own- 
ers were called, and they agreed to allow 
the show to open Sunday; but after Sun- 
day? . The public was expecting to 
see television. 

So Mr. Gruskin tried to find Walters - 
in charge of the Sanabria laboratories in 
Chicago -but Walters was nowhere to 
be found. It was learned, about two 
o'clock, that he had driven to Macomb, 
about two hundred miles from Chicago, 
to visit relatives. Finally, he was roused 
from his bed and told to return to Chi- 
cago immediately. "But I just got here 
an hour ago," Walters protested. Never- 
theless, in a very few minutes he was in 
his car and tearing back to Chicago. 

The railroad officials were then called, 
and they suggested the express which 
would get the disc to New York sometime 
Monday morning. The Sanabria officials 
protested that the disc must reach New- 
ark no later than Sunday morning. The 
railroad officials regretted their inability 
to assist, but there was no other solu- 
tion. There followed a period of argu- 
ments and debates and persuasion and 
then finally the point was won. The disc 
could be loaded on the Broadway Limited, 
the crack flyer of the Pennsylvania Rail- 
road. 

Walters reached Chicago, obtained a 
truck and rushed to the station with the 
disc, arriving just in time to load before 
the train departed. He breathed a sigh 
of relief when the locomotive pulled from 
the train -shed; Mr. Gruskin breathed a 
sigh of relief when they heard his report 
over the telephone a few minutes later. 

lb 

Motor Synchronized 

TELEVISION NEWS 

Martin Wagner, manager of the travel- 
ling presentation unit, received the in- 
formation at Newark, only to discover 
that the train would not stop at Newark 
long enough to unload the disc. If the 
apparatus were sent into New York along 
with the train, it would be well after 
mid -day when the disc would be re- 
ceived from the terminal -and mid -day 
should have found the apparatus in oper- 
ation at Newark. 

So Wagner made a hurried visit to the 
railroad officials and asked that the train 
be halted at Newark for a longer period. 
No one, the officials argued, ever halted 
the Broadway Limited. But this was 
different, Wagner insisted, and he finally 
won his point; the Broadway Limited 
would stop so that Newark might see its 
first demonstration of television in the 
theatre -and when the scheduled time 
for the performance rolled around early 
Sunday afternoon, the equipment was 
ready. 

All of this has occurred within the past 
few months. It adds another chapter to 
the romance and adventure in the theatre. 
But television, taking its place behind 
the footlights, has abided by the rule of 
the stage that the show must always go 
on. Sanabria himself views all of these 
experiences philosophically. "Large - 
screen television," he says, "is the racing 
car of television. Every part of the ap- 
paratus is pushed to its utmost in order 
to achieve a perfect performance. 

"The theatre has served as a labora- 
tory in which we have discovered that 
there is a great public interest in tele- 
vision and, also, have learned what must 
yet be done before television reaches its 
full development. I have felt a certain 
satisfaction in the performance of our 
apparatus; but much more must be done 
if the future of television is to be assured 
for the near future. The mechanical 
scanning system used in our presentation 
apparatus has served us well; but the 
remarkable progress being made with a 
cathode ray system leads me to believe 
that this newer system will shortly take 
a formidable position in television effort. 

"At my laboratory I have experimented 
with various forms of electrical scanning 
and have established, to my own satis- 
faction, at least, that this system merits 
earnest consideration. The fundamental 
fact of public interest in television has 
been amply demonstrated in the response 
to our presentations in theatres; and I 
feel that the great expense and labor 
connected with these demonstrations has 
been once more rewarded by this response 
which will expedite the realization of 
television as a commonly- accepted med- 
ium of entertainment." 

By Means of a Brake 
Belgian patent No. 372,169 of July 24, 

1930. Compagnie pour la fabrication 
des Compteurs et Matérial d'Usines et 

gaz, Montrouge (France). (Registered 
in France, No. 368,430, March 10, 1930, 
and April 8, 1930.) 

The patent covers the principle of a 
system of synchronizing by means of a 
brake, functioning at the frequency of 
the synchronizing oscillation. It pre- 
scribes a mode of accomplishment by 
combining, in the same braking arrange- 
ment, an action functioning with the ro- 
tation of the axle of the synchronizer, 
and an action caused by the incident 
tension. -Lo Radio per Tutti. 
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LOOK INTO 
RADIO 

Scene in our own broadcast studio control room 

and the training 
you get at 

FACE your problems frankly. Are you 
perfectly satisfied with the advances 

you have made in the past few years? Is 
your future secure? You cannot hope 
to succeed without knowledge. That is 
specially true of radio. 

To give men radio knowledge is the 
sole purpose of America's oldest radio 
school ... RCA Institutes ... founded al- 
most a quarter century ago. Here, in four 
resident schools ... New York, Boston, 
Philadelphia and Chicago ... are given 
elementary or advanced courses in practi- 
cal radio. The equipment is unsurpassed. 
Each instructor is an expert in his field. 

Then, for those who cannot attend the 
resident schools, RCA Institutes has ex- 
tension courses. You may study at home, 
yet with every advantage, for we furnish 
special home laboratory equipment with 
many courses. 

RCA Institutes is associated with the 
largest research laboratory in the radio 
industry. Courses keep pace with each 
new development. In spite, however, of 
the extra advantages you gain at RCA 
Institutes, the tuition is moderate. 

A certificate of graduation from RCA 
Institutes may be the open door for you 
into a successful career in radio. The cou- 
pon will tell you how to unlock that door. 
Mark and mail it ... before you forger. 

A Radio Corporation of America Subsidiary r 
RCA INSTITUTES, INC. 

Dept. TV-3. 75 Varick St.. N.Y. 
Please send me your General Cata- 

log. I am checking below the phase of radio in 
which I am interested. 

Microphone Technique 
Broadcast Station or 
Studio 
Aviation Radio 
Television 

Name.... 

171 Radio Operating 
Talking Pictures 
Servicing Home 
Entertainment 
Equipment 

Address 

Occupation Age 



48 

"a good popular 
introduction 

to the comprehension of a 
difficult but attractive sub- 
ject." -New York Times. 

TELEVISION 
Its Methods and Uses 

by EDGAR H. FELIX 
Radio Consultant 

276 Pages, 5% x 8, Illustrated, 82.50 

A recent 
selection 
of the 

Scientific 
Book Club. 

MANY reviewers of 
radio and advertising journals 

and newspapers recommend this book for its 
concise, sound introduction to all phases of 
this important subject- television today -its 
principles and practice -present development 
-problems -commercial and entertainment 
possibilities, etc. Non -technical, easy -to -read, 
authoritative, it answers your questions on 
television. 

Covers Television Topics Such As: 
-has Television really arrived? -the HOW andd WHY of Television. -how to "act" before the scanning disc. -unsolved problems of Television. 
-possibilities of 100 -line system. -latest synchronizing methods. -the human eye in Television. -will future programs come by air or wire? -new developments affecting receiver design. -future progress of Television. 

r --Examine for 10 days Free--7 
McGraw -Hill Book Co.. Inc., 

I 330 W. 42nd Street, N. Y. C. 
1 Send nie. postpaid. Felix- Television, for ten day.' 
I free examination. 1 will remit 32.50 In ten days or return the book postpaid. 

1 

1 

Position 

Name 

Home Address 

City and State 

Name of Comparte 

TN -2 -32 
Books on approval in V. S. and Canada only. 
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A Simple Synchronizing 
System 

(Continued front page 23) 

Slight Adjustment Needed Only 
The writer has used a device of this 

type for hour after hour with no other 
adjustment than a slight touch on the 
knob. This usually did not involve 
any actual motion of the control -just 
a slight pressure in the direction re- 
quired. By means of one of the small 
neon night lamps and a stroboscope 
pattern on the disc, it will be a simple 
matter to bring the motor up to speed, 
without tuning in the signal. Natur- 
ally, if the transmitter and receiver 
discs are not on the same network, a 
small adjustment will be required 
after the station is tuned in; but the 
adjustment can be made closely enough 
at the outset to require very little ad- 
justment later on. This particular 
design lends itself admirably to a 
cabinet design; for the motor may be 
mounted on a shelf and the control 
knob brought out through the side of 
the cabinet. 

Flywheel Steadies Image at 
Receiver 

(Continued from page 23) 
that "hunting" ca uses the setting of 
the rheostat to be shifted almost con- 
stantly. After experimenting with 
several intricate governors, the simple 
expedient of mounting a heavy disc on 
the motor shaft was adopted. Since 
the scanning disc is mounted on the 
shaft, a double- shafted motor was ob- 
tained, and the flywheel mounted on 
the back end. The best results were 
obtained from the system shown. In 
this system, the disc floats free on the 
shaft, being attached by the spring 
shown on the end of the shaft. This 
allows a slight movement with a ready 
storage of energy to correct for changes in the armature speed. A 
weight of about five pounds gives the best results. 

Digest of Television Patents 
(Continued front page 43) 

from the subject, is picked up by the lens within the disc, focused roughly on the apertured disc, and then gathered 
to the photo -cell by the lens G. The re- sult is a scanning system combining the best features of two methods of trans- mission. The reason for the interposition 
of the lens D in the scanning system is that the lenses within the disc must function so as to obtain the correct focal distances in the light -gathering process. 
The discrepancy in distances involved in the scanning and gathering functions is counteracted by the use of the additional 
lens D in the scanning operation. 

Bring Your 
Set Analyzer 

Up To Date 
With these new kits - 

Containing 
NEW LATCH LOCK FIVE PRONG ANALYZER 

PLUG 
Holds adapter when analyzer plug is removed 

so that adapters cannot stick in inaccessible 
sockets. Press latch and adapter is released. 

PROVIDE 
NEW ADAPTERS NEW CONTACTS 

NEW CONVENIENCES 

THE ESSENTIAL 
Plug and Adapters for all the usual sets. 

Adapters separate $11.35 
Adapters in kit with case. Special Price 10.00 

THE PROFESSIONAL 
Meets the demand of the professional serviceman. 
Adapters bought separately $20.15 
Adapters in kit with case. Special Price.. 18.00 

THE LABORATORY 100% DE LUXE KIT 
Everything the most exacting serviceman or 

laboratory can wish. 

Re sure to send for a description of 
this kit and prier sheets of adapters 

for all purposes. 

ALDEN MFG. CO. Dept. W 
BROCKTON, MASSACHUSETTS 

TELEVISION 
As pioneers in experimental and develop- 
ment work in every branch of the tele- 
vision field, including lens -disc projec- 
tion equipment, cathode ray apparatus, 
ultra short -wave receivers, etc., many of 
our products are now available to the 
public at moderate cost. 
Many new products in process will be 
marketed as rapidly as developed. 

Literature on request. 

b UNION SQUARE NEW YORK CITY 
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A Simple Lens Disc Pro - 
jector -How to Build It 

By IVAN BLOCH, E.E. 

(Continued from page 16) 

inches. which may he cut front a "kneel- 
ing -pad" obtained at the lire -and -ten 
store. The bottom of the bracket is 
screwed on, as shown in Fig. 6; the 
screw -heads being pulled into the rubber 
slightly to avoid direct contact with the 
motor frame and the shelf on which the 
l,rojectcr is mounted. 

The televisionist who wishes to syn- 
chronize with distant stations, or whose 
A.C. voltage supply is out of phase with 
that at the transmitter, must change the 
above motor design in that which con- 
cerns the motor and brackets. Instead 
t,f a synchronous motor, a variable -speed 
motor is used, with a phonic wheel and 
synchronizing magnets (as explained in 
previous issues). In this instance, the 
framing is accomplished by rotating the 
synchronizing magnets about the rotat- 
ing phonic wheel; and therefore the mo- 
tor is to be mounted directly on the 
rubber mat, for its frame does not ro- 
tate. The framing may be done with a 
small rod, extending through the side of 
the cabinet or by some gearing arrange- 
ment. 

The Image Screen and Support 
The material for the screen may be 

of ground glass, tracing cloth, translu- 
cent sheet rubber. or of special translu- 
cent material such as that used in mo- 
tion- picture projection where the projec- 
tor faces the audience. Naturally the 
latter is the best; as its angle of distri- 
bution is great and its opacity is such 
as to give best results. 

As our image will be 10" by 12 ", the 
screen frame will be slightly larger, as 
shown in the dimensioned Fig. '7. The 
material of the frame may be either 
wood, steel or bakelite. In case the 
screen material is flexible, care must be 
taken to stretch it evenly over the frame. 

The "shadow box" arrangement shown 
in Fig. 8 is best made with '4" pine 
veneer. All joints must be carefully 
fitted to prevent extraneous light from 
filtering through. Once the box is con- 
structed, the inside of it is to be well 
painted with the optical black paint 
with which the disc was coated, to pre- 
vent reflective interference. 

If the televisionist wishes an adjust- 
able screen, Fig. 8 shows such an ar- 
rangement. In this instance, no shadow 
box is required. 

The Cabinet 
Here the esthetic taste of the tele- 

visionist will come into play. The photo- 
graphs and figures of the author's model 
show the screen as a part of the cabinet, 
giving an image about 8" by 9.5 ". 

As indicated in Fig. 8, space is allowed 
for the television receiver. This is op- 
tional and. if no provisions are desired 
for the receiver, the whole cabinet is 
lowered by a few inches, so that the 
lower edge of the disc is a half inch or 
so from the bottom board. 

The cabinet may be built of pine ve- 
neer. For the front panel, the sides, top 
and shelf, s" stock will do; the back 
panel may be of '/4" stock. The bottom 
hoard must be strong and hence 'A" to 
774" stock is reouired. 

An opening '_' by 91," is cut out of 
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B A L D O R 
Again Leads With 

BALL BEARING MOTORS FOR TELEVISION 

BALDOR Television Motor is the heart of the receiver. We build 
them in a synchronous type at 900 and 1,200 R.P.M. and a non -syn- 
chronous variable speed condenser type. The motor will operate a 12 
or 15 inch disc either in a- vertical or a horizontal position. Sending 
station synchronous motors in 1/6, 1/4, 1/3 and 1/2 H.P. 

LEADERS IN THE TELEVISION MOTOR FIELD 

BALDOR ELECTRIC CO. 
4357 Duncan Avenue St. Louis, Mo. 

We are Television Specialists 
Prompt Shipment of Any Television Apparatus 

AT LOWEST PRICES 
SEE -ALL TELEVISOR KIT 

All essential parts and simple instructions 
to construct a foolproof Televisor in less 
than 20 minutes $12.95 

See -All Televisor Receiver as- 
sembled, but not wired.826.95 
Aluminum Scanning Disc, 60 
square hole, double spiral. 12 
inches $1.75 

ICA VISIONETTE KIT 
Complete with special assembled $27.Bá 

motor 
Motor only 17.95 
ICA 7 Tube Television Receiver, 

assembled and wired 36.95 
All ICA Products at Lowest Prices 

SPEED TUBES 
Wall Electrode 
Crater Neon 
Photo -Electric 
224, 82c; 245, 

Neon 

(all types) 
63c; 280, 
247, 82c 

55c; 235, 

1 3.15 
6.95 

11.65 
82c; 

PIONEER 
TELEVISOR 

Complete. ready to 
operate ..$17.60 
Lens and Stand .. 5.47 

13/16" Lens for 
Discs .....$ .12 

4W' Lenses.. 1.25 
6" Round, 1N4" 

Thick .....$1.00 
Pentode 

Adapter .95 

Send for TELEVISION Catalog 

HARRISON RADIO COMPANY 
189 Franklin Street Dept. V -2 New York, N. Y . 

TELEVISION 
A new course. now under way. giving complete in 
s traction in the theoretical principles of broadcast 
and receiving Television Actual demonstrations will 
he given on transmitting and receiving sets. 

Thorough, practical councs are also offered in 

RADIO MECHANICS 
RADIO OPERATING 

DAY AND EVENING -MODERATE FEES. 

Send today for descriptive folder and 
visitor's pass. 

EDUCATIONAL DEPARTMENT 
WEST YMCA 18 W. 63d St. 
SIDE New York 

Parts for 
Bloch's Screen Projector 

Design Supervised by Author 
Scanning Disc...- $30.00 Lamp Support $1.75 
Motor Bracket.... 5.00 Framing Device 3.50 

Net Cash, F.O.B. Our Factory 

For 3. years this ,vrporat ion has specialized exclu- 
sively in Development Work and Production of Pre - 
cislon Apparatus. Instruments and Light Machines. 
l'lasest i.mp, rat Ian gis en clients developing experl- 
menlal designs -call at our plant and discuss your 
requirement. 

MANUFACTURERS' & INVENTORS' 
ELECTRIC CO. 

228 West Broadway, New York City 
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USE 

TELEPHOTO 
PHOTO ELECTRIC CELLS 
for all Experimental Work in 

Television 

CAESIUM - 
ARGON TYPE 

Extremely Sensi- 
tive- High Out- 
put - Lifelike 
Reproduction - 
Long Life. Guar- 
anteed for SIX 
Months. 

Write for Booklet TN -6 

TELEPHOTO & TELEVISION 
CORPORATION 

133 -35 W. 19th St. 
New York City New York 

-.8 

LENSES 

-LS' '..>4 
Actual length of focus and diameter 

or mounting in 20 "24" lens dise 
CONSTRUCT YOT11. OWN LENS DISC 

13/16" lenses. each 12e 
(Cost V. S. Govt. about 50e) 

20" -222 special Nat duraluminum 1/16" thick 
with center punch marked $3.00 

Tube nt Cement for mounting lenses 25e 
Simplified instructions for constructing disc 15e 

Send money order. cash or check to 
TELEVISION OPTICAL EQUIPMENT COMPANY 

476 Broadway. New York City 

WANTED 
TELEVISION EQUIPMENT 

for Largest Selling Organization in 
Australia 

All payments made in New York. 
Send full particulars with literature 

to 
L. M. COMPANY 
Care Television News 

98 Park Place New York 

TELEVISION - RADIO - MOVIES 
Flexible l'aniboard I)ises. ready to mount on 14" or 
Ys" .haft, fill or 15 hubs -12 ". $1.00: 16 ", $1.25. 
Aluminum. ready to mount on ae" or %" shaft, 60 
.r 15 holes -L" ", $5.00 : 16 ", $6.00. Neon lamp, 

1 "xl" plate, $3.00. 12" thin aluminum 60 -hole 
(Ilse, only $2.50 -with Hub. read)' to mount on V." 
or 5 /16" shaft. $5.00. Blank .\ luminnm (Disc, 12 ", 
$1.25; 10 ", $1.05. ('ast Aluminum Hub. 5" Ilia.. 
$2.00. Parts to build Lens 1)Ne Projector. .lu01- 
num Disc, 22" die., with recesses. ready to mount 
lenses, $10.00. 00 matched lenses. 13 /16" Ilia., 
$7.50. 122" disc with recesses. ready to mount lenses. 
$11.00. 60 matched lenses. 7/11;" lia . 09.011. Cast 
\luminum Hub. V" Ilia., $5.00. Neon Prater lamp. 
$5.00. Automatic Synchronizer. Includes Phonic 
R9uel, Coils and Core laminations. $V. On. 6" cir- 
cular lens, $2 00. Stake up and .supply anything 
suggested In this magazine, of your awn design or 
needed in Television. See -All Televisor and Short - 
Wave Receiver. (You must be satisfied. I Send 
postal money order, cheek or cash with your order. 

ARTHUR M. POHL 
3541 Michigan Ave. Detroit. Mich. 
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the front panel as in Figure 8. Into this 
opening the shadow box is fastened by 
means of small brackets, as indicated. 
The sides of the shadow box should be 
slightly countersunk, so that the brackets 
do not interfere with the image. For 
adjustable screens, two holes are drilled 
in the front panel, slightly below the 
center line of the screen -box opening, and 
one hole on each side, with suitable bush- 
ing- supports for the sliding support rods. 

The shelf on which the projector is 
mounted is to be rested on small blocks 
screwed and glued into the sides of the 
cabinet; at the proper height to bring 
the top of the shelf 109í'a" from the center 
line of the 71/2" by 91/2" opening. Screws 
are to fasten the shelf to the wooden 
blocks later on. 

The assembly must be systematic. 
First, a small rotary switch is mounted 
on the front panel so that it will be in a 
symmetrical position with regards to the 
framing knob and control rod. The motor 
connections are now made, leaving about 
three feet of lamp cord for the connec- 
tion to the switch. By means of four 
screws, the rubber mat with the attached 
motor brackets and motor is fastened to 
the shelf; so that the end edge of the 
motor frame is in line with the edge of 
the shelf, as indicated in Fig. 8. Obvi- 
ously, the motor and assembly should be 
lined up so that a perpendicular line 
through the center of the aperture passes 
parallel to the motor axis and directly 
above it. The motor condenser may be 
mounted next to the motor on the shelf ; 
all wires are taped and enough slack is 
left to the motor connections proper to 
allow frame rotation of a few degrees. 

The shelf is now mounted on the small 
blocks and screwed down. The framing 
rod should protrude through the front 
panel, and a knob is attached to it. 

The next step is the placing of the disc 
on the motor shaft, which has well been 
vaselined to reduce end -play vibrations. 
The spring is secured to the collar. 

The Lamp Support and the Focusing 
Device 

The centers of neon- crater lamps vary 
in position, with regard to the socket 
base, for various lamps. It is necessary 
to provide adjustments up and down, 
right and left, forward and backward 
and angularly about the base of the lamp. 
The simplest, most efficient and cheap- 
est device is an ordinary physics' labora- 
tory clamp, which may be purchased at 
any good chemists' supply house for 35c. 

A support is needed, for which dimen- 
sions are shown in Fig. 9; this may be 
made of cold -rolled steel. The clamp is 
mounted as shown. 

The lamp holder and clamp are fitted 
together, and the lamp placed in the jaws 
of the clamp, held by the base. A socket 
is attached to the lamp and wires sold- 
ered to it. 

By shifting the lamp and holder, a 
position wil be found on the under side 
of the top of the cabinet, where the 
holder may be screwed down securely 
and allow adjustments to be made at the 
lamp. The lamp's center should be some- 
where on a vertical line drawn through 
the motor's axis. By moving the lamp 
forward and backward, a position will 
be found where the spot of light on the 
screen will be sharp and clear when the 
lamp is lighted. Rotate the disc by hand 
and move the lamp up and down until 
the top lens in the spiral projects a spot 
of light at the top of the screen, and the 
bottom lens in the spiral does the same 
for the bottom of the screen. After a 
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few minutes of adjusting and focusing, 
the lamp will be in the correct position. 

Turning the motor switch on will 
cause the disc to rotate at synchronous 
speed and, if signals are modulating the 
light of the lamp, an image will appear 
on the screen. It may be out of frame; 
the first step is to frame it vertically 
by stopping and starting the motor rapid- 
ly, by means of the motor switch. A 
little practice will allow the televisionist 
to gauge exactly how long to stop and 
start the motor. Invariably, the image 
will now be out of frame horizontally. 
To frame it, the control knob is rotated 
slowly until the image is "centered." 

The televisionist is now in possession 
of his screen projector and he will con- 
gratulate himself on the excellent re- 
sults, which a roomful of people can com- 
fortably watch. 

The circuit of the television receiver 
need not be changed radically to operate 
the neon crater lamp. The author used 
a Shortwave and Television Co. receiver, 
with the following changes: R.F. - 
Changed the two 224 for two 251 (vari- 
able mus), changed the existing volume 
control from the screen grid legs, to the 
cathode legs of the two R.F.'s, changed 
the 224 detector to a 227 detector with 
corresponding changes in resistances in 
circuit. The output tube of the set is a 
245 and it is only necessary to place a 
variable Electrad resistor of about 5,000 
to 10,000 ohms in series with the output 
side of the receiver and the crater lamp 
as indicated in the diagram. The neces- 
sity of the resistance in series with the 
lamp is twofold: First, to limit the cur- 
rent through the crater lamp to its oper- 
ating value of 25 M.A., and secondly to 
increase the load on the 245. The im- 
pedance of the neon crater lamp is vari- 
able and may range from a negative 
value of about 200 ohmsto a positive 
value of 200 ohms; by placing such a 
resistance as will load the output circuit 
no matter what the lamp impedance may 
be at that time, the set then delivers 
close to its maximum output. 

(Note: the author will be glad to an- 
swer any questions addressed in care of 
TELEVISION NEWS as to constructional de- 
tails, as well as for reliable information 
as to where lenses, discs, brackets, etc., 
may be obtained. Kindly enclose return 
postage.) 

If 
You Are Getting 

GOOD IMAGES 
Tell other readers 

" How You Do It! " 
We will pay good rates for articles 
explaining in detail how to build 
TELEVISION RECEIVERS - 
"Tuners" and "Scanners ". 
Address all manuscripts and photos 
to the Editor, 

TELEVISION NEWS, 

96 -98 Park Place, New York City 
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A New System for Television Synchronization 
(Continued from page 36) 

is applied across the input terminals, the 
multivibrateur output will lock with the 
new force. That is to say, if our oscil- 
lation frequency is not truly sixty cycles 
but about 59 cycles, and an external 
voltage having a frequency of 1,200 
cycles is applied to the input terminals, 
the basic frequency of the multivibrateur 

1.200 

FIG.S 

Use of thyratrons in the thermionic brake. 

will become the direct submultiple of 
1,200 or sixty cycles. This arrangement 
is used in the production of harmonics of 
a frequency standard. In this case a 
1,000 -cycle multivibrateur is used to drive 
a synchronous clock, driven by a 1,000 - 
cycle motor. If then a 100,000 -cycle con- 
trol voltage is impressed, the 1,000 -cycle 
output will become interlocked with the 
100,000 -cycle control; and the variations 
of the clock from the true solar time 
over a period of days will indicate the 
constancy of the 100,000 -cycle source. 
The multivibrateur will then have har- 
monic contents of high order, enabling 
the measurement of high -frequency de- 
vices directly from the 100,000 -cycle 
standard which has been measured accu- 
rately by the clock's variations. 

Just how this is used in our synchro- 
nizer is readily seen. The multivibrateur 
is roughly adjusted for a sixty -cycle out- 
put, and drives the scanning motor at a 
synchronous speed, through the means of 
the thyratron inverter. The multivi- 
brateur is then supplied with the 1,200- 
cycle scanning component of the tele- 
vision signal, by means of a single -stage 
tuned amplifier, thus definitely establish- 
ing the sixty -cycle output of the multivi- 
brateur as a subharmonic or submultiple 
of the scanning component. The result 
is that the motor will be in synchronism 
with that at the transmitter. If, then, 
our multivibrateur has a basic frequency 
not far away from a true sixty cycles, 
the result of removing the controlling 
force during announcements or while 
tuning from one station to another will 
be that of shifting the speed by the ex- 
tent indicated by the difference between 
the normal output frequency, of the mul- 
tivibrateur, and the frequency obtaining 
when the television signal exerts the con- 
trolling force. The variation will not be 
so great that the speed will not instantly 
come under control again upon restora- 
tion of the controlling force. 

While this effects a sure -fire control 
of the motor speed it does not provide 
for phasing or for lateral framing of 
the received image. A simple control, 
involving the use of a thyratron as a 
phase controller, serves to accomplish 
this. This well -known use of the device is 
demonstrated in Fig. 3. As the resist- 
ance is varied between infinity and zero, 
the phase of the voltage across grid and 
cathode is retarded through 180 °. 

It should be remembered that the power 
available from a thyratron inverter, em- 
ploying the new type '91 thyratrons re- 
cently made available, is but 150 watts. 
This is sufficient to drive a 1 /5th -horse- 
power motor -although it will not bring 
a 1 /5th- horsepower synchronous motor up 
to speed. On the other hand, the force 
available, when applied to a synchron- 
ous motor of that power, should be suf- 
ficient to effect synchronizing control 
over the speed of a motor of five horse- 
power or more. 

Use of the Thyratron With the Ther- 
mionic Brake 

Through the use of a variable -speed 
motor and a 1,200 -cycle generator sup- 
plying the plate circuits of a pair of 
thyratrons-or. less preferably. a single 
thyratron -a tremendous synchronizing 
force may be exerted when the motor 
speed becomes synchronous with that of 
the transmitter. This action is identical 
with that described as the "thermionic 
brake" in these columns some months 
ago. The difficulty in this case is, again, 
that the synchronizing influence is re- 
moved during no- signal periods. This 
means that the motor speed must be re- 
duced below the synchronous speed when 
the television signal is removed. Syn- 
chronism would again obtain as soon as 
the 1,200 -cycle component is again avail- 
able, and the motor speed is allowed to 
reach that of synchronism. The circuit 
arrangement is indicated in Fig. 5. One 
fact, however, renders it possible to ap- 
ply the thermionic brake principle to 
thyratron circuits -the possibility of em- 
ploying the multivibrateur to obtain a 
signal- controlled, 60 -cycle voltage for 
application to the thyratron grids and a 
sixty -cycle alternator to supply the plate 
voltage. This is shown in Fig. 6. 

The thyratron grids are negatively 
biased and excited in opposite phase 
through a transformer. The plate voltage 
is obtained from an alternator driven by 
the scanning motor. Operating at 60 cy- 
cles, 1,200 R.P.M., and with the motor ap- 
proaching the synchronous speed, a time 
will arrive when the upper tube has its 
grid positive when the plate of that tube 
is also positive -a heavy plate current 
drain will result. When synchronous 

Line -up of multi -vibrator. inverter and 
thermionic brake, locked control circuit. 

speed is reached, the grid and plate will 
go positive in the upper tube at the same 
instant and, in the next half -cycle, the 
same condition will obtain in the other 
or lower tube as shown in the sketch. 
The result will be a continuous load 
on the generator and a tendency to pre- 
vent the motor from passing through 
synchronous speed. By operating the 
plate circuits at sixty cycles, and the 
grids at 1,200 cycles, it would be pos- 
sible by accurate proportioning of the 
circuits to control the device directly 
from the 1,200 -cycle supply. 
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I Isqn In 
I H RE4'T to 

London. Paris. Ber- 
lin. Buenos Aires 

and other broadcast Ina at at Ion 
throughout the world via short 
waves. Your nrdinary reeeher 
cannot tune In these low wave sta. 
lions WORLD-WIDE RIA'F:1 Vint 
gets 14 to 550 meters. 

AERO SHORT WAVE CONVERTERS 
Convert Your Present Set into a Short Wave Sillier -ileten,dyo. 

A. C. MODEL 812.50 -D. C. MODEL $11.50 

AT LAST! The Perfect Auto Radio. ONLY $20.00 
Built by pioneers In the manufacturing of Auto Radio. We 
guarantee 1.9011 miles radius of reception. t masteridese t 
Radio engineering. Latest m.rlet G Tube Aer., Pentole 
Auto Radio. Prise of set. only $20.00. Set complete with 
tube,. batteries. .lynami. speaker. antenna equipment and 
noise suppressors. $311.50. 

NEW AERO MIDGET 
Using the Latest Type Pentole and Multi -Mu Tubes. 

PRICE $16.50 
We guarantee COAST TO COAST RECEPTION 

Wonderful tane quality anti seleetIvity. Ftil1 dynamist 
speaker. Full rision dial. Beautiful walnut cabinet. 
5 Tube Set $10.50. less tubes. Complete set of 5 matched 
tubes $1.50 extra. 

SEND FOR COMPLETE CATALOG. 

CHAS. H0ODWIN COMPANY 
4240 Lincoln Avenue 

Dept. L -18 Chicano. Illinois 

TELEVISION 
SUPPLIES 

(For Immediate Shipment) 
Scanning Disc. Precision made. Aluminum. --45. 

48 or 60 square holes fer != or ?a Shaft. 

BLANK (not punched) APERATURES(Punched) 
14" dia $1.00 14" dia.. rd. holes ..54.50 
IS" dia. 1.75 13" dia., so. holes.. 5.50 
24" dia 2.95 24" dia.. sq. boles.. 6.50 
30" dia 4.75 30" dia.. sq. holes.. 9.95 

LENS DISCS Invade to order). 
Neon Lamps -1" sq. ',late. $300: 1%" plate. $3.75 
Improved "SPEED" Neon Lamps 3.25 
Lens- 4:rmmd glass. nickled rim holders. 3" 

dia.. $2.25; 4" dia 3.10 
6" dia. Fire Polished Lens (limited quantity) 3.50 
Synchronous G. E. Motors. 1500 R.P.M 

lib 11.P. 17.50 

Write for Free Literature and Wiring Diagram 

Send lash. Money Oraler or Check to 
Ii.VRTM.1N LABORATORIES 

DIENELT & EISENHARDT, INC. 
1304-18 N. Howard St. Philadelphia. l'a. 

PAN. 
YOUR IDEAS 
REGISTER YOUR 

TRADEMARK ln 
RE6. PATENT ATTORNEY PROF. EN6PIEER 

CALL or SEND your SKETCH D 
or Simple Model for O 

CONFIDENTIAL ADVICE I 
No Charge for Consultation T 

- - - - C O U N 
Dear Sires Please send me full Information O and literature about Patent Protection. win, 
out obligation. 
Name 
Address w 
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On the lips of thousands of Short 
Wave enthusiasts -in the shops and 
homes of thousands of "hams" 
HOW TO BUILD AND OPERATE 
SHORT WAVE RECEIVERS is now 
recognized as the GREATEST 1300K 
OF ITS KIND EVER PUBLISHED. 

We hear favorable comments every- 
where -the ether is chock full of 
gossip by "hams" about the Short 
Wave Book. Those in the "know" 
have written us that they have found 
this book most instructive and makes 
a valuable addition to their Short 
Wave Library. 

EVERY SHORT WAVE ENTHUS- 
IAST SHOULD HAVE A COPY 
The book has been edited and pre- 

pared by the editors of SHORT 
WAVE CRAFT, and contains a 
wealth of material on the building 
and operation, not only of typical 
short wave receivers, but short wave 
converters as well. 

Dozens of short wave seta to be 
built will be found in this book. sup- 
plemented by hundreds of illustra- 
tions: actual photographs of sets 
built, hook -ups and diagrams galore. 

The book comes with a heavy col- 
ored cover, and is printed throughout 
on fine -class bound paper. No ex- 
pense has been spared to make this 
the outstanding volume of its kind. 
The book measures 7,/,'.1 x 10 inches. 

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

Partial List of Contents 
The "S. W. C." Two Tube 

"Speaker"-Clyde Fitch 
How to Operate a Short Wave Receiver 
Two -Volt Tube Receiver 
A "Plug -less" S. W. Receiver -John M. Avery 
"My Favorite" Short Wave Receiver -F. Il. 

Schnell 
The HY -7B Super -Het for A.C. Operation - 

L. W. Hairy 
The "Egert" SWS -9 Super- Het -How to Make It- Joseph 1. Heller 
A Super Sensitive Short Wave Receiver - 

Thomas A. Marshall 
A S. W. Power Amplifier -H. Winfield Secor. 
How to Obtain Smooth Regeneration in S. W. 

Receivers -'Bob" Hertzberg 

Portable Works Combination Long and Short Waver -E. T. 
Somerset, G2DT. 

Super Regenerative Receivers 
How to Build the S. W. Superregenode- 

Clifford E. Denton 
Short Wave Tuning Less Plug -in Coils -llrr- 

man Bernard 
How to Use Radio Frequency Chokes -R. Wil- 

liam Tanner, WBAD 
The "Ham's Own" Receiver- Norman B. Krim 
How to Use a Separate Regeneration Tub, - 

E. T. Somerset 
Short Wave Converters -How to Build Vari- 

ous Types 
A Short Wave "Fun Box" 
How to Build a Good Television Receiver - 

R. William Tanner 

Published by the publishers of SHORT WAVE CRAFT magazine. This alone will be your 
guarantee that it is a really worthwhile publication. 

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

USE 
COUPON 

THIS BOOK IS 
N O T S O L D O N 
THE NEWSSTANDS 

SHORT WAVE CRAFT 
96 -98 Park Place, 

New York City. TN -2 -1 

Gentlemen:- 
I enclose herewith fifty (50c1 cents for 

which please send me a copy of your new 
book. HOW TO BUILD AND OPERATE 
SHORT WAVE RECEIVERS. (Send money 
order. check, cash, or new U. S. Stamps. 
Register letter if it contains currency or 
stamps.) 
Name 
Address 
City and State 
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An A. C. Operated Tele- 
vision Transmitter 

By L. R. CONRATII 

(Continued from page 35) 

bend in it so that it can be screwed to the 
wooden lens- support. The mask is 
mounted between the lens and the disc 
and is as close to the disc as is practi- 
cable. The aperture in the mask is a 
trapezoidal hole in which the parallel 
sides are horizontal and the other two 
sides, when projected, intersect to form 
an angle of eight degrees. The width of 
the top of the aperture is equal to the dis- 
tance between the two adjacent holes of 
the spiral which are farthest from the 
center of the disc. The light projected 
through this aperture gives a field bound- 
ed by arcs and radii. A beaded screen, 
of the type used in home movie -projection 
outfits, is placed behind the person or ob- 
ject being scanned. This screen, being a 
good diffusing medium, and having a 
uniform, white surface, assures a clean 
background behind the reproduced pic- 
ture, which is therefore free from spuri- 
ous shadows. The projection lens is sit- 
uated a few inches in front of the aper- 
ture, this distance depending upon the 
focal length of the lens. For close -up 
views, a six -inch focal length lens is used. It is mounted by means of a strip of 
heavy metal clamped around the hollow 
cylinder, in which it slides. 

Photo -Cell Rack 
The light from the scanner is projected 

through a square hole in the photo-cell 
rack, which is constructed as shown in 
figure 3. The photo -cell rack is built of 
two -by -four lumber, with the exception of 
the P.E.C. board and the amplifier shelf. 
The rack, like the scanner, is mounted on 
casters, so that it may be easily moved. 
The method of mounting the cells is 
shown in figure 3. Eight caesium -oxide 
gas -filled cells are used, in which the 
photo- emissive deposit is on a semi -cyl- 
indrical cathode which is placed at the 
focal point of the reflectors, with its con- 
cave surface towards the plated surface 
of the reflectors. The eight cells are 
connected in parallel by a shielded cable 
which runs through the threaded brass 
pipe which supports the cells and re- 
flectors. 

Reflectors -How Made and Arranged 
The reflectors are arranged in four 

groups of two, each of which can be 
moved independently of the other three, 
in order to focus the light, from the sub- 
ject being televised, on the cells, to the 41111 
best advantage. The reflectors are 13 
inches in diameter and are dished to a 
depth of 41/2 inches. They are made of 
spun brass and have a highly polished 
chromium plated finish on their interior 
surface. The backs of the reflectors, the 
photo -cell rack, and the scanner frame- 
work are all painted black for the sake 
of appearance. 

The shielded cables from the cells run 
through the P.E.C. board to a common 
point where they are spliced and a single 
cable runs from there to the input ter- 
minals of the photo -cell pre -amplifier 
which is located on the shelf behind the 
P.E.C. board. This amplifier and the 
main panel amplifier which follows it, 
will be described in the next article of 
this series. 

(To be continued) 
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Sub -Sea Television 
By H. WINFIELD SECOR 

(Continued from page 8) 

The Hartmann sub -sea television camera 
which is provided with a scanner 9, and 
lens 6, together with a second lens 7, 
prism 11 and movie camera 12. The 
electric motor 13 and propeller 14, help 
to pull the device down to the desired 

depth in the water. 

denizens of delicate structure can be 
studied by the television camera, as well 
as recorded by the film camera mounted 
inside the steel ball. 

Referring more specifically to the 
"television camera," the electrical cur- 
rent for operating the lights and the 

camera, as well as the television scanner 
motor, may be supplied over insulated 
electric cables leading down from the 
tender ship on the surface. If desired, 
batteries may also be placed within the 
steel ball to supply some of the current. 

The numbered parts o4. the Hartmann 
sub -sea television camera are: 1 -Steel 
water-tight ball. 2 -Metal front disc 
carrying quartz lenses. 3- Lenses be- 
hind which are placed powerful lamps, 4, 
with reflectors 5. 6- Represents the lens 
which carries the sub -sea image to the 
television scanner 9, while 7 represents 
the lens for the motion picture camera 
12. A double prism or periscope 8, car - 
ries the image to the television scanner 
disc, 9, and photo-cell 10, placed behind 
the disc. Prism, 11, carries the scene to 
the movie camera, 12, with its load of 
film, which may be color -sensitive; the 
camera records the view whenever de- 
sired through a second periscope or prism 
arrangement, 11. 

Of course, the weight of the Hart- 
mann submarine televisor will ordi- 
narily cause it to sink, but Dr. Hart- 
mann makes further use of an electric 
motor, 13, driving a propeller, 14, which 
exerts a downward pulling force on the 
device. An additional bank of powerful 
lights, 18, are contained in the chamber, 
15. The steel sphere can be made to 
rotate either by the spinning motor and 
screw on the bottom, or else by a second 
propeller mounted on the side of the 
apparatus. On top of the sphere is a 
tank, 15, in which air is stored at high 
pressure; the pressure regulating valve, 
16, varies the air pressure inside the 
large sphere and thus equalizes the water 
pressure constantly being exerted on the 
outer surface of the sphere. A relief or 
safety valve is provided at 20. Due to 
the special arrangement of the air equal- 
izing means, the whole exploring device 
will rise to the surface if the cable should 
break. 

Practical Hints on Cathode Ray Scanners 
By M. RAPPAPORT, E.E. 

(Continued from page 20) 

4111 
filament, is applied to the cylinder, ex- 
cellent electronic concentration is ob- 
tained. As a result, the electronic beam 
passes through a two-millimeter (.08 
inch) aperture in the anode, without en- 
countering any screening losses as in the 
Western Electric tube. 

The system employed for preventing 
the divergence of the cathode -ray beam 
is exactly the same as that in the West- 
ern Electric tube, where a trace of inert 
argon gas having a pressure equivalent 
to approximately .001 millimeter of mer- 
cury is employed. 

As explained in connection with the 
Western Electric tube, the brilliancy of 
illumination on the fluorescent screen 
varies with the anode potential. The Von 
Ardenne tube is designed to handle much 
higher anode voltages than that of the 
Western Electric Company's, and as a 
result much better insulation between 
the electrodes is imperative. It there- 
fore becomes necessary to bring out all 

connections direct from the control elec- 
trodes, as shown in Fig. 7, instead of 
through the socket in the base of the 
tube as done by the Western Electric 
Company. Only the connections from 
the cathode and the Wehnelt cylinder are 
taken through the base. 

The life of the Von Ardenne tube is 
considerably longer than that of the 
Western Electric tube; with care the life 
of the former tube will be almost two 
thousand hours, while that of the latter 
is several hundred hours. 

The brightness of the image produced 
on the fluorescent screen of the Von 
Ardenne tube, is far more intense than 
that of the Western Electric tube; be- 
cause of the very much larger anode po- 
tential the former tube is tlesigne.I to 
handle. With an anode potential of about 
2,500 volts on the Von Ardenne tube, an 
image of such brightness is produced as 
to permit viewing it in a well lighted 
room.. The image on the Western Elec- 
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tric tube must be viewed in a darkened 
room. 

By the increased anode voltage in the 
Von Ardenne tube, the velocity of the 
electrons is greatly increased, and as a 
result the sensitivity of the tube is de- 
creased. It naturally follows that the 
Western Electric tube has greater sensi- 
tivity than the Von Ardenne tube. The 
electrostatic sensitivity of the Von Ar- 
denne tube with an anode potential of, 
say, 500 volts is approximately 25 volts 
for one inch deflection; at 2.500 volts, 
the sensitivity is about one -fifth that at 
500 volts. 

The following table gives the operating 
characteristics of the Von Ardenne tube: 
Filament voltage, 0.7 volts; 

°Filament current (average), 1.5 am- 
peres; 

Anode, D. C. voltage (maximum), 2,500 
volts; 

Anode, current, 50 to 100 microamperes; 
Focusing -cylinder, or Wehnelt- cathode, 

D. C. voltage, 50 to 400 volts; 
Focusing- cylinder, or Wehnelt-cathode, 

current, 0 amperes. 
The operating characteristics of the 

Western Electric cathode -ray oscillograph 
tube are: 
Filament voltage, 2.0 volts; 
Filament current, 0.85 to 1.15 amperes; 
Anode voltage, 400 volts D. C. maximum; 
Anode current, approximately 0.6 milli- 

amperes maximum. 

The exact filament current is marked on each 
Von Ardenne tube. 

Thyratron Oscillators for Cathode Ray Scanners 
By M. RAPPAPORT, E.E. 

(Continued from page 33) 

Principle of "Sawtooth" Oscillator 
Now let us consider the principles upon 

which a "sawtooth" oscillator which may 
be applied to television scanning are 
based. A very much simplified circuit 
is shown in Fig. 4. When the cycle com- 
mences, there is a very small potential 
across the condenser, a rather high po- 
tential across the ballast tube, and an 
opposing potential equivalent to the sum 
of the first two contained in the battery. 
When the condenser commences to 
charge, the voltage across it starts to 
rise. Correspondingly, there is a de- 
crease in potential across the ballast 
tube as the resistance decreases. In 
other words, the potential drop across 
the tube is assumed by the potential rise 
at the condenser. Both voltages vary 
exponentially with time. The discharge 
takes place when the ignition voltage is 
reached. 

When the ballast tube is operated at 
a rather high filament temperature, it 
becomes saturated; that is, an increase 
in plate voltage does not cause a further 
increase in current. The characteristic 
curve is illustrated in Fig. 5 which shows 
the plate current plotted against the 
plate voltage. If the upper portion of 
this curve is used in the operation of 
the ballast tube, it may readily be seen, 
the variation of the plate voltage over 
the portion ab does not change the cur- 
rent flow. By changing the filament cur- 
rent of the ballast tube, the characteristic 
may be shifted and operated over a dif- 
ferent potential. 
Factors Affecting Action of Thyratron 

The following factors influence the ac- 
tion of the thyratron oscillator: 

(1) Increasing the filament current in 
the ballast tube increases the frequency 
of oscillation. 

(2) Decreasing the capacity of the 
condenser, undergoing the periodic charg- 
ing and discharging, increases the fre- 
quency. 

(3) Decreasing the grid bias on the 
thyratron increases the frequency. 

(4) A frequency range of from one 
cycle per second to the upper audio fre- 
quencies is obtainable. 

A view of the front panel may be seen 
in Fig. 6, while the schematic diagram 
of connections is shown in Figure 7. 

R is the rheostat in the filament cir- 
cuit of the ballast tube, 

T is the filament rheostat of the thy- 
ratron tube, 

G is the grid- circuit potentiometer, 
C is a tap switch furnishing various 

capacities for frequency control; 
having a 1.0- microfarad condenser 
connected to the first tap, 0.1- micro- 
farad to the second, 0.002- micro- 
farad to the third. The fourth 
serves as a dummy tap. 

Fig. 3 -Base of a Thyratron. 

BALLAST TU3E 

l 
Fig. 4- Simplified Oscillator Circuit. 

L, 

r 

Fig. 5- Saturation curve of ballast tube. 

(1) Set G negative. 
(2) Turn C to tap 1. 
(3) Turn T to the first turn on the 

rheostat and, after a few seconds, in- 
crease T until the rated current of about 
two amperes flows. 

(4) Allow the thyratron to heat up 
for about thirty seconds. 

(5) Turn on the ballast tube. 
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The Dalpayrat Light Projec- 
tor for Television 
(Continued front page 34) 

readily: thorium for example. These 
extra electrons can be used to decrease 
the internal resistance of the tube and 
allow the passage of more current, in 
order to increase the intensity of the 
luminous discharge. This decrease of 
internal resistance cannot be obtained 
by placing the anode nearer to the ca- 
thode, as this would increase the capac- 
ity between those electrodes, and the 
glow might take place where it is not 
wanted. 

Theory of Operation 
The theory of this tube (in Fig. 2) is 

somewhat similar to that previously de- 
scribed. When a high potential differ- 
ence is maintained between 2 and 3, the 
cathode emits electrons which are at- 
tracted by the anode; a current then 
flows from the anode to the cathode; 
and a glow discharge occurs. The tube 
is designed and adjusted in such a way 
that the glow will take place on the con- 
cave surface of the cathode. The elec- 
trons leaving the cathode are focussed 
into a thin line or jet at the center of 
the tube, as already explained, under the 
action of a powerful magnetic field sup- 
plied by the electro- magnet 4. 

In a gas of low electrical conductivity, 
like neon, the current will flow only 
through the beam of electrons, and only 
that portion of the cathode which emits 
them at any given time will glow. The 
source of voltage applied on the elec- 
trodes, and the magnetic field, being 
continuous and steady, a small luminous 
spot of great intensity will appear ex- 
actly in the center of the concave sur- 
face. The concave surface of the anode 
can be either smooth or very finely 
stippled with small pin -point like cavi- 
ties. The focussing field produced by 
electromagnet 4 can be increased to con- 
fine the luminous glow to one or more 
cavities; in that case the cavities will 
help to concentrate the glow into a 
smaller area, and the light thus pro- 
duced will be more intense. However, a 
smooth surface is satisfactory for all 
practical purposes. 

It is well to remember that every 
particle of gas contained in the tube, 
as well as all the elements enclosed in 
this tube, is continually permeated by 
the magnetic field of coil 4 and for that 
reason it is very important that no iron 
or any other magnetic substance be 
used within the tube or near its imme- 0 diate vicinity. The only iron permissible 
near the tube is the iron casing totally 
surrounding magnet coil 4, to offer a path 
of lower resistance to the lines of force 
and to increase the field strength within 
the tube, by concentrating the lines of 
force where they are mostly needed. 

Principle of Scanning 
Fig. 3 shows a schematic drawing of 

the new principle of scanning used in 
this invention. Looking at one end of 
the completed device, one could locate 
the magnet coil 4, and an extra pair of 
coils 5 and 6, which are placed between 
the tube and the magnet coil as shown. 
The object of coils 5 and 6 is to vary the 
focusing field by increasing its strength 
when current flows through them. These 
coils must not affect the focusing field 
when no current is applied on them; 
for that reason, those coils do not have 

TELEVISION NEWS 

WHY YOU NEED TELEVISION 
CONSULTANTS! 

II' a member of your family was taken 
suddenly ill. what would you do? Call 

in a physician. a man trained in diagnos- 
ing diseases and how to cure them. That's 
exactly the procedure you should follow, 
if you have a Television "problem" to 
solve. whether it be from the viewpoint of 
the INVENTOR. FINANCIER or MANU- 
FACTURER. 

The point we wish to emphasize is that 
YOU CANNOT AFFORD to "fool around" 
in the Television or Radio business. Paral- 
lel with the medical profession, and as a 
glance at the column of "Professional 
Consultants' opposite will at once disclose. 
the Television and Radio arts have already 
become highly specialized. This is the age 
of specialists; not by choice but because of 
the vast detailed study required today in 
such branches of applied science as Tele- 
vision and Radio. 

Here's the point we are driving at. 
Dozens of financiers and manufacturers 
have besieged the editors for the names 
and addresses of Television and Radio 
Specialista. Naturally, it is not the editor's 
place to serve as an intermediary between 
the technicians and those who desire to 
engage their services. 

That's what our "Professional Consul- 
tants" service column is intended for. The 
rates for insertion of your professional 
card are very nominal. It's the old story - 
if you don't present your name and quali- 
fications before those interested in the 
financing and manufacture of Television 
and Radio apparatus, how can these people 
possibly know that you are equipped and 
ready to supply the technical services they 
require. 

any iron cores, as the iron would absorb 
the lines of force and distort the focus- 
ing field. Without a signal and with 
the oscillators shut off the luminous spot 
would be at rest in the center of the con- 
cave surface of the cathode 2; and a 
steady beam of light would be projected 
forward by lens 7 in Fig. 2. Now, when 
a signal is received, and coils 5 and 6 
are connected to specially designed "saw - 
tooth" oscillators, the focusing field will 
be increased or decreased intermittently 
within certain areas around the tube. 
These repelling actions, acting at right 
angles to each other and at a different 
rate or frequency of repulsion, will dis- 
place the focal point of the total mag- 
netic field, and therefore the concentra- 
tion point of the electrons; thus scan- 
ning the luminous spot over the surface 
of the cathode. In Fig. 2 only one de- 
flecting coil 5 is shown; the exact posi- 
tion of both coils can be better seen in 
Fig. 3. The curvature of the surface 
of cathode 2 is very important, indeed 
quite essential; for a small motion of 
the luminous spot on this surface pro- 
duces a greater angular displacement of 
the beams of light applied on lens 7, and 
thus a larger and wider sweeping action 
of the luminous beam upon the screen is 
obtained. A special combination of 
lenses is to be used in front of lens 7, 
to increase the divergence of the light 
rays in order to illuminate a large screen 
placed very near to the lenses. The 
cathode is made of solid metal, so that it 
will not become easily over -heated. Fig. 
4 shows how two light points may over- 
lap on the surface of the cathode, but 
will appear separated on the screen, 
when this screen is adjusted at the 
proper distance. This idea has been en- 
thusiastically approved by many tele- 
vision experts, who believe that it has 
decided advantages which will help solve 
many difficult present - day television 
problems. 
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Radio Frequency Operation 
of Neon Tubes 

By HARRY WALDRON 

(Continued from page 30) 

designed with particular care, to avoid 
disturbance of the characteristics of the 
preceeding stage due to the fact that 
grid current is drawn during the periods 
when the grids are driven positive. The 
power output obtainable under these cir- 
cumstances is in excess of that required 
for normal conditions; and we will pass 
over this phase of operation with the 
comment that those desirous of so great 
an output power are either capable of 
the design or are unsuited to the per- 
formance of the task they have set them- 
selves. 

Receiver for Large Radio -Frequency 
Output 

So far as the input circuit is concerned, 
the receiver for R.F. operation of the 
discharge tube is in all respects similar 
to the receiver employed in normal oper- 
ation. Indeed, all circuits are similar, 
save that a sufficient number of R.F. 
stages must be employed to feed the out- 
put tube. All that this requires is the 
addition of a sufficient number of tuned 
circuits -perhaps five instead of three 
condensers, arranged in a gang control, 
being required. Because of the high out- 
put level, it is essential that sufficient 
shielding be provided to prevent feed - 
hack between the output circuit and the 
antenna. This, ultimately, requires that 
the leads connecting the neon tube to the 
receiver proper be threaded through 
braided metal shield, which is thorough- 
ly grounded. Should we assume that a 
single '45 will give sufficient output for 
our particular purpose, we may proceed 
under the premise that a total of four 
screen -grid stages will be sufficient to 
provide the necessary input to the out- 
put stage. A receiver based on this 
assumption is shown schematically in 
Fig. 2. 

Superheterodyne for R.F. Operation 
The first thing to strike the average 

reader will be the fact that seven tuned 
circuits are employed in the receiver 
shown in Fig. 3. When we consider the 
fact that this is a purely experimental 
receiver. built to establish the accuracy 
of a theory and not for commercial dis- 
tribution, this will be seen to be a par- 
donable fault. In commercial work it 
will be necessary in the interests of 
economy to go to the superheterodyne for 
an answer to the problem of simplifying 
the circuit structure. In this case the 
number of tuned circuits would be read- 
ily reducible to four. 

Of these two would be for the opera- 
tion of an input band -selector; one for 
the detector tuning; and the fourth an 
offset -cut condenser, tuning the oscillator 
for single control. While some work 
has already been done on this adapta- 
tion of the design, the experimental data 
are far from complete. So far, we have 
been unable to determine the correct in- 
termediate frequency to be used in an 
attempt to obtain the maximum band 
width with the maximum R.F. gain per 
stage. The data will be complete within 
a short time, and will then be presented 
for the approval of the amateur. 

t 
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Light Beam Television 
(Continued from page 6) 

Still Shorter Waves 
"The logical progress of this develop- 

ment," said Dr. Alexanderson, "is that in 
the future we shall explore still shorter 
waves, until we finally arrive at the light 
waves, which we know travel in straight 
lines and which can be accurately con- 
trolled by such optical means as mirrors 
and lenses. 

"When it was decided to take up ex- 
perimentation on this subject, Dr. Irving 
Langmuir of the research laboratory was 
consulted about the probabilities of being 
able to modulate a source of light at the 
required high frequencies of from 100,000 
to a million cycles. Dr. Langmuir, who 
has done much research work with arcs, 
believed that this could be accomplished 
by using a high- intensity arc. It was 
concluded that a most desirable light 
would be a high- intensity arc of the type 
where the light comes from the arc rather 
than from the crater. In the 10- ampere 
arc lamp used for the first test, most of 
the light was from the crater, and com- 
paratively little light in the arc. The 
lamp was used in such a way that the 
light from the crater was eliminated, and 
the arc used was therefore quite a weak 
source of light. The current from our 
standard television pick -up was super- 
imposed upon this arc, and the light from 
the arc intercepted by a photo -electric 
tube at a distance of 130 feet. A photo- 
electric tube was then used to control our 
regular television projector. The tele- 
vision image transmitted in this way had 
the same sharpness of detail as the one 
ordinarily obtained without the interpo- 
sition of the light beam." 

In 1927 a picture three inches square 
on the screen was achieved by Dr. Alex - 
anderson; in 1928 the first radio -tele- 
vision drama was broadcast from Sche- 
nectady; in the fall of 1929 a picture 14 
inches square, not simply black and white 
like a silhouette, but with all the gray 
shades for depth and detail, was pro- 
duced; in 1930 Dr. Alexanderson sent 
television signals to Australia and back, 
and after travelling 20,000 miles a rec- 
tangle still had four corners: and in the 
same year television first appeared as 
part of a regular performance at a the- 
ater in Schenectady with an image on a 
screen seven feet square. 

Talking Light Beams 
Modulated light has also been used in 

many previous experiments by the Gen- 
eral Electric Company. For instance, 
there is the talking beam of light that 
has been used at meetings and convention 
demonstrations, and the ship -to -shore 
communication of last summer with a 
similar talking light beam. 

Various other radio and pure research 
findings of other General Electric scien- 
tists, also are reflected in the new experi- 
ments with light- transmitted television. 
For instance, there is the work of Dr. 
Langmuir and W. F. Wesendorp with a 
fog -penetrating light for aviation, where- 
in it has been demonstration that a photo- 
electric tube is sensitive to modulated 
light, even if the atmosphere is so foggy 
or hazy that the light source cannot be 
seen! This has led to the belief that, in 
event of local broadcasting with modu- 
lated light, haze and fog will not seri- 
ously interfere with signal reception. 

Television Course 
By C. H. W. NASON 

(Continued from page 41) 

of a satisfactory character; but these 
may no longer be available, save through 
salvage houses. 

Lighting for the Television Camera 
The lighting for the television camera 

depends, as in the case of the flying -spot 
apparatus -upon the color sensitivity of 
the cells employed. Here it is not pos- 
sible to employ a combination of several 
types, and the demands of sensitivity 
seems to dictate the use of the caesium - 
oxygen cell. 

The color sensitivity of this cell is 
toward the red end of the spectrum, with 
a slight though pronounced peak in the 
violet. Its characteristics are almost 
those of the orthochromatic or panchro- 
matic film now used for motion -picture 
work; and the incandescent lamps em- 
ployed in motion -picture work are excel- 
lent for the purpose. A pair of 1,000 - 
watt lamps, with suitable reflectors, will 
serve for the usual form of work where 
too wide a field of view is not covered. 
These lamps may have sufficient thermal 
inertia to permit their being operated 
from A.C. supply lines, in installations 
which do not require a high response in 
the lower frequencies. In professional 
installations, however, it is essential that 
D.C. supply be employed. 

While on the subject of lighting, it 
might be noted that in the case of arc 
lighting, as employed in flying -spot sys- 
tems, it is sometimes necessary to filter 
the D.C. supply. This may usually be 
accomplished by means of a bank of bat- 
teries across the line. 

A Drum Scanner 
By MILTON TREUHAFT 

(Continued from page 21) 

on the hypothenuse as becomes clear. 
Slip a thin needle into one of the 60ths, 

so that it just touches both lines. Now 
put a blot of india ink over the whole 
thing and let it dry thoroughly. When 
you remove the needle from the line, you 
will have an accurate drill, the depth of 
which is gauged by a thin ring of india 
ink. 

All that is left to do now is to punch 
the holes and glue the ends of the belt 
together. This can be accurately done 
by the use of thin flaps. 

The drum may be mounted upright, 
provided a mirror is used to reflect the 
image as shown. 

N. Y. Sun 2nd Prize Winner 
(Continued from page 25) 

finished the cathode wiring should next 
be attempted, followed by the connecting 
in of the various resistors and con- 
densers. 

The set is connected to the supply line, 
in this instance a 110 -volt A. C. system. 
The tubes are allowed a few seconds to 
warm up. Then the tuning dial is ro- 
tated to a point representing approxi- 
mately 150 meters or 2,000 kc. In this 
vicinity careful tuning will soon reveal 
a rather high -pitched buzzing note. This 
is a television signal. Tune to the signal 
and manipulate the volume control until 
the signal is somewhat louder than would 
be desired from a sound receiver. 

DATAPRINTS !! 
ARRIVED AT LAST! 

Blueprint Construction Data for Build- 
ing Apparatus that many amateurs 
have longed to own. but lacked the 
Construction Data. 

flow to build 1'16 if.P. 110 -alt A.C. 80 cycle 
motor (Suitable for Television) $1.00 

Hew to build 60 cycle Phonic Wheel .50 
Data for a 1.200 cycle Phonic Wheel .50 
Construction data fur powerful battery electro- 

magnet. .50 
Data for 110 volt. D.C. magnet to lift 25 pounds .50 
Data for 110 volt, D.C. Solenoid to lift 2 

pounds through 1 inch .75 
esta fur 110 volt. D.C. Solenoid to lift 6 

pounds through 1 inch .75 
Data for 12 volt. D.C. Solenoid to lift 2 

pounds through 1 inch .50 
Tesla or Oudin cull data for 30.36" spark .75 
Tesla or Ouditt cull dat for 6 to 6" spark .75 
Transformer data: 100 to 5.000 watts (1 primary 

and 1 secondary) (specify size and voltage 
desired) 1.00 

Home Refrigerating Machine 1.00 
Telegraphone (records voice on steel wire) .75 
10 Short wave operating kinks .75 
10 Television operating kinks 1.00 

(Including lens disc and crater tubes.) 
Electric chime ringer for ordinary clocks .75 
Electric lee Skates -how to make .75 
How to Thaw Pipes Electrically 1.00 
20 Motor Circuits 1.00 
20 Telephone Hook -ups 1.00 
20 Tests for Motor Troubles 1.00 

Send Check or Money Order (cash at own risk) no 

stamps. Prices quoted are postpaid. 
20 °6 discount on orders for 55.00 or more. 

The DATAPRINT Company 
Lock Box 322 RAMSEY, N. J. 

Television Lenses 
Single Convex 1 IA Inches Thick 

No. 1. Round $1 OONo. 2, Oblong $ 75 
Diameter 6' Size 6z2%" 

11'rite for Special Quantity Pries 

A special imported triple powered 
lens of exceptional quality made to 
sell for as high as $7.00. Suitable 
for other magnifying requirements. 

Northeastern Sales Corp. 
5 Union Square New York 

A riotously gay new revue at 
Connie's Inn featuring the 
finest in. colored entertain- 
ment! Dance- compelling 
music by Fletcher Hender- 
son and his orchestra. 

CONNIE'S INN 
131st St. -7th Ave., N. Y. C. 

Tel. Tillinghast 5 -6630 
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That 
Wouldn 't 
You Do 

for Them 
YET you may be overlooking the most vital thing of 

all for their future security and happiness- MONEY. 
If you were taken away tomorrow, what would they 

have to live on? Could the children gc on through 
school? Could mother earn enough for them? 

Life insurance is now sold by mail at so small a cost 
NO ONE need be without its splendid protection. We 
now offer a special old line, legal reserve 'ife policy for 
as low as $4.13 at age 35 (other ages in oroportion)- 
a policy paying you $1.000, with an additional $5,000 
special travel accident benefit; disability benefits, loan 
values, and other advantages. Think of it! No family 
can afford to be without such protection, at so trifling 
a cost. 

We sell entirely by mail, hence these savings -no 
agents' commissions. no medical fees, no extras, no red 
tape. YOU save the difference. 

Mail the coupon below. We will send you a free 
sample policy which you can judge for yourself. If you 
like it, keep it. If you don't, there's not a cent of cost 
or obligation. 

For your own peace of mind, for the security of those 
you love, get this low -cost protection while you CAN. 
Mail the coupon now. 

FREE! Mail this coupon TODAY for sample policy and 
complete details. 

Union Mutual Life Company of Iowa, 
Des Moines, Iowa. 

Send me above described Free sample policy and complete 
details -this is not to obligate me in any way. 
Name 
Address 
Age___________ -___ Occupation 

(Box 214) 

The Pioneer Receiver and 
Scanner 

By JOHN J. FETTIG 

(Continued from page 32) 

use from showing. To frame the image 
horizontally, the lamp is moved from 
side to side. This method is much sim- 
pler than that of having only one spiral 
in the disc; in which case the motor 
would have to be stopped and started 
until the top hole in the disc corre- 
sponded with the top hole in the trans- 
mitting disc. 

Two Motors Used 
The disc is brought up to speed by 

the use of an induction motor. Once up 
to speed, this motor is thrown out of 
the circuit by means of a switch, and 
the Pioneer synchronous motor then takes 

up the work of driving the disc at 1,200 
R.P.M. The absence of speed controls 
tends to make operation of the scanner 
fool -proof. 

There are only two knobs on the con- 
trol panel, and both operate switches. 
The S.P.S.T. switch on the left controls 
the 110 -volt line- current; while the right - 
hand S.P.D.T. switch is used to change 
over from the induction to the synchron- 
ous motor. The image can be viewed 
either directly from the disc, or through 
a six -inch magnifying lens which is 
mounted in a holder tilted at the same 
angle as the disc, and at its proper focal 
length (9 inches) it will magnify the 
image to three times its normal size. 
The scanner is constructed to use a one - 
inch square plate neon lamp. Any lamp 
with this size plate will suffice; although 
the writer has found that a better per- 
centage of modulation is obtained by the 
use of the Speed wall- electrode neon tube. 

Television in Politics! 
(Continued from page 22) 

leaders in Washington, has been author- 
ized to make the offer. 

It would be the first time in history 
that such a broadcast had been made out- 
side a studio except experimentally, 
William Hedges, manager of the station, 
said. Station W9XAP has been operat- 
ing for a year and a half; its power is 
2,500 watts, with a receiving area of 
500 miles. 

"We are able to broadcast over tele- 
vision the features of three or four per- 
sons at once," said Clem F. Wade, 
president of the Western Television Com- 
pany, which would supply equipment for 
the broadcast. "In close -ups the faces 
would appear as clearly as in newspaper 
halftones." 

The Boston Television 
Station 

By HOLLIS S. BAIRD 
(Continued front page 11) 

red shades. The output of these cells 
goes directly to a two-tube "head" ampli- 
fier in the base, where a '24 tube is used 
for voltage amplification and a '71 -A to 
feed the line to the control room. The 
arc throws its light through a drum, in- 
stead of the conventional disc, and gets 
away from the "keystone" or wedge - 
shaped picture of a disc. When this 
picture is also received on a drum, the 
scanning at both ends will be done in 
straight lines instead of the curved lines 
of a disc. Since these curved lines would 
be inverted by the projection lens at the 
transmitter, the shape of the subject 
would be slightly distorted. This is par- 
ticularly noticeable if the subject is well 
known to the person watching him over 
the receiver. 

In the projection room at the rear of 
the studio, we also see the motion -pic- 
ture transmitter, for sending silent film, 
shown in another photo. This is not used 
a great deal, because of the inability to 
obtain a suitable variety of film which 
transmits well on sixty lines. 

We now go into the transmitter room. 
Here we see the amplifier racks, which 
contain the speech and main television 
amplifier, and also a monitor for the 
picture, which can either be switched 
to the amplifier or to a picture off the 
air. (The monitor is not shown in the 
photograph.) The television amplifier 
gives uniform amplification from 20 
cycles to 10,000 cycles and has a rising 
characteristic from there up to 40,000 
cycles, to make up for the higher fre- 
quencies attenuated in the photo -cells 
because of their gas, and inter -electrode 
capacity. One of the photos shows two 
transmitters: W1XAU, the further one, 
transmits voice with 500 watts, on 1,550 
kilocycles. The one in the foreground, 
W1XAV, is capable of nearly 3,000 watts, 
but is licensed for only 1,000 watts. 
W1XAV will be on the 1,600 -1,700 kilo- 
cycle band after February 1. 

Over in a corner (not shown in the 
photo) there is the small transmitter of 
the ultra- short -wave station W1XG. 
This has been transmitting regularly on 
45 megacycles (66.63 meters) since Oc- 
tober, 1931, with the usual 60 -line pic- 
ture. 120 -line scanning equipment is 

(Continued on page 60) 
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TELEVISION TIME -TABLE 
Furnished by U. S. Dept. of Commerce, Radio Division, Washington, D. C. 

Location of 
Transmitter 

Linea 
and 

F.P.S. 
Call 

Signal 
Frequency in kilocycles (watts 
(meters in parentheses) antenna) 

Power 
in 

Licensee and Address 

California: 
Bakersfield 

Gardena (near) - 
Los Angeles - 

Illinois: Chicago 48 

45 -15 
24 

Downers Grove 24 

Indiana: 
West Lafayette - 

Iowa : Iowa City - 
Maryland: 

Silver Springs 60 -20 

Massachusetts: 
Boston 60 -20 

New Jersey: 
Camden Varies 

Passaic 60 
New York: 

Long Island City - 
Of " " 60 -20 

New York 60-20 

14 e. 60-20 

di .. 60-20 

New York 60-20 

11 di - 

Schenectady Varies 
Pennsylvania: 

East Pittsburgh 60 

dd Ai 60 

Wisconsin: 
Milwaukee 45 

PORTABLE 
Massachusetts: 60 -20 

Boston 

New Jersey: 
Passaic 60 -20 

Bound Brook Varies 

New York State: Varies 

United States: 
(Throughout) 60 -20 

W6XAH 

W6XS 
W6XAO 

W9XAA 

W9XAP 
W9XR 
W9XAO 

W9XG 

W9XAZ 

W3 XK 

W1XAV 

W3XAD 

W2XCD 

W2XBO 

W2XR 

W2XAB 

W2XRS 

W2XCR 

W2xDS 

W2XF 

W2XCW 

W8XAV 

W8XT 

W9XD 

W1XG 

W2XAP 

W3XAK 

W2XBT 

W10XG 

2.000 (150) to 2,100 (142.9) 

2.100 (142.9 to 2,200 (136.4) 
43,000 (6.97) to 46,000 (6.52), 

48.500 (6.18) to 50.300 
(5.96), 60,000 (5) to 80,000 
(3.75) 

2,750 (109.1) to 2.850 (105.3) 

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

2.100 (142.9) to 2,200 (136.4) 
2,850 (105.3) to 2,950 (101.7) 

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

2.000 (150) to 2.100 (142.9). 

2,000 (150) to 2,100 (142.9), 
Voice on W3XJ. 187 met- 
ers. Time 5 -6. 9 -11 E.S.T. 
eve. 

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

2,100 (142.9) to 2.200 (136.4), 
43,000 (6.97) to 46,000(6 52), 
48.500 (6.18) to 50,300(5.96), 
60.000 (5) to 80,000 (3.75) 

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

2.750 (109.1) to 2,850 (105.3) 

2,100 (142.9) to 2,200 (136.4), 
2.850 (105.3) to 2,950 
(101.69), 43,000 (6.98) to 
46,000 (6.52), 48,500 (6.19) 
to 50,300 (5.96), 60,000 (5) 
to 80.000 (3.75) 

2.750 (109.1) to 2.850 (105.3). 
Voice on W2XE, 49.02 
meters. 

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

2,000 (150) to 2,100 (142.9). 
Voice on WGBS, 384.4 
meters 

43,000 (6.98) to 46,000 (6.52), 
48,500 (6.19) to 50.300 
(5.96), 60,000 (5) to 80,000 
(3.75) 

43,000 (6.97) to 46,000 (6.52), 
48.500 (6.186) to 50.300 
(5.964), 60.000 (5) to 80,000 
(3.75) 

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

2,100 (142.9) to 2,200 (135.4) 

660 (455) 

43,000 (6.97) to 46,000 (6.52), 
48,500 (6.18) to 50,000 
(5.96), 60,000 (5) to 80,000 
(3.75) 

43,000 (6.977) to 46,000 
(6.522), 48,500 (6.186) to 
50,300 (5.964), 60,000 (5). 
80,000 (3.75) 

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

2.100 (142.9) to 2.200 (136.4) 

43,000 (6.977) to 46,000 
(6.522). 48,500 (6.186) to 
50,300 (5.964), 60,000 (5), 
80.000 (3.75) 

43,000 (6.977) to 46,000 

1,000 

500 

Pioneer Mercantile Co., 
1526 Twentieth St. 

Don Lee (Inc.). 
Don Lee. Inc. 

Chicago Federation of 
Labor. 

Western Television 
Corp., 6312 Bway. 

Chicago Daily News 
Great Lakes Broad- 

casting Co.. 72 W. 
Adams St., Chicago. 

Purdue University. 
400 Northwestern 
Ave. 

State University of 
Iowa 

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

Shortwave and Tele- 
vision Laboratory. 

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

De Forest Radio Co. 

United Research Corp., 
39 Van Pelt Ave. 

Radie Pictures, Inc.. 
31ú4 Northern Blvd. 

Columbia Broadcasting 
System, 485 Madison 
Ave. 

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

Jenkins Television 
Corp, 655 5th Ave. 

Jenkins Telev. Corp., 
655 Fifth Ave. 

National Broadcasting 
Co., (Inc.) 

General Electric Co. 

Westinghouse Electric 
& Mfg. Co. 

Westinghouse Electric 
& Mfg. Co. 

The Journal Co. (Mil- 
waukee Journal). 

Shortwave & Tele- vision Corp, 70 
Brookline Ave. 

Jenkins Television 
Corp. 

National Broadcasting 
Co.. Inc. 

National Broadcasting 
Co., Inc. 

De Forest Radio Co., 

1.000 

500 

2,500 
5.000 

1,500 

500 

5,000 

1,000 

500 

5.000 

500 

500 

500 

5.000 

5,000 

2,000 

5,000 

20,000 

20,000 

25,000 

500 

30 

250 

5.000 

750 

500 
(6.522). 48,500 
50.000 (5.964), 
80.000 (3.75) 

(6.186) to 
60,000 (5). 

Passaic, N. J. 

Time on the Air: The daily newspapers in the larger cities -Chicago. New York and Boston. 
for example -carry television programs and time schedules. 

W2X(.711-N. Y. City. 3 to 5 and 6 to 8 1'.M. daily 6 to 8 P.M. Sunday. Voice trans- 
mitted over WGBS, on 384.4 meters or 780 k.c. 

W3XK- Washington, D. C., 7 to 9 P.M. and 10:30 to 11:30 P.M. daily (E.S.T.). 60 holes, 
W2XCD- Passaic (De Forest Radio Corp.). 9 to 10 P.M. daily. Sound on 1,604 k.c. 

Daily image programs are broadcast by the Boston station W1XAV (2 -4 I'.M. and 8 -10 P.M. 
daily, except Sunday) and also by the Chicago stations W9XAA, W9XAO and W9XAP. (Voice 
on 447.5 meters; see newspapers for daily programs.) 
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Stoppani 
Belgian Compass 

Beim; a precision instrument. the St npputi t 'ompacs lends 
itself :uhuirahly for use in the Radio Experimenter's test 
laoratory. It affords an ideal means of determining the 
Polarity of magnets. electro- magnets and solenoids carry- 
ing current. Since the compass uredle is Itself a magnet. 
baying a North-seeking Isle (whirl, Is actually the South 
poles and South -seeking Iaslt (which Is actually the North 
poles; and shore. as we all know. like lades attract each 
other and unlike poles repel each other. It is merely 
necessary to bring the compass In the vicinity of the mag- 
net under test. The North pole of the compass needle 
will then point to the North pole of the magnet under test 
or the South pole of the needle will point to the South 
pole of the magnet depending. of course. upon their rela- 
tive po.i tams 

May Be Used As a Galvanometer 
ltecause of its uniform magnetic tropert taro, high sensi- 
tivity. and del lent, frietlouless !wirings, the Stoppant 
compass may he utilized to ads ontage a5 a highly precise 
galvanometer for detecting electric currents In experimental 
or conventional radio circuits. -Tho Compass is easily and 
readily convert rd Into said galvanometer by merely winding 
several turns of ordinary radio wire rmnpletely around the 
face and lower case of the compass: leaving small spates 
between turns to observe the movements of the needle. 
The ends of the wire are brought out as test bads to he 
inserted In series In circuits under test. A deflection of 
the compass needle In either direction Indicates the pres- 
ence of an electric current. InrIdentaliy the Intensity of 
the current may he closely approximated since the force 
with which the needle gyrates is proportional to the In- 
tensity of the current Bowing through the wire. 
stnppatti Compass is an Ideal Si-Rt-EynitS instrument 
with elevated sights. It is made of Solid Bronze, l'arker- 
ized. non -noting. graduated in 1 /l0, Entry Jewelled. 4 
Mel. r square. Fitted in a hardwisel costs. with set 
screw in comer to hold needle rigid when not In use. 
The dated States Government paid more than $30.00 for 
Mk precision instrument. 

Our Price $4.50 

Gold Shield Products Company 
102 Chambers Street TN New York, N. Y. 

INDIO SET 
ANALYZERS 

AND 

How to Use Them 
IJ w,..apr ,d L,o.,,.«. el 

.1 ...I, .,,.g,a4a1,.,,,.aJ.a, 
gr L V.. M, M,1 I.. L.. .y. 

A Timely NEW 
Radio Publication 

JUST OFF PRESS! 
If you are a Radio Service Man or if you 
intend becoming one. this book is absolutely 
invaluable to you. It goes into every phase 
of testing and gives you the very informa- 
tion you have been looking for. It contains 
also complete description and hookups of 
important analyzers on the market. Fully 
illustrated with important diagrams, hookups 
and other illustrations. The only book of its 
kind in print. 

.Send fifty cents today 
for your copy 

GERNSBACK PUBLICATIONS, 
Inc. 

98N Park Place New York, N. Y. 
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Whatever 

Your HOBBY! 
you'll find it in 

A{-ulAl 
CKe-n. w000 um wK,u Cw,n. RADIO Kilos 

4 -Color Cover 
Over 100 Illustrations 
96 Pages -9x12 inches 

MR. HUGO GERNSBACK's latest magazine 
contains the most important and recent 
developments in Science, Mechanics, Radio, 

Television, Aviation and Chemistry. For everyone. 
regardless of age, EVERYDAY SCIENCE AND 
MECHANICS will be found to be useful and 
instructive. Thoroughly illustrated with scien- 
tific events from all parts of the world. and 
helpful to thousands of high school, university 
students and instructors who wish to advance 
their scientific knowledge. 

Many excellent pages for the home workshop 
man who finds pleasure in building things ; ex- 
periments in electricity, 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 for $1 M 
ON ALL NEWSSTANDS 

Mail Coton NOW! 
EVERYDAY SCIENCE AND MECHANICS 
98 Park Place, New York, N. Y. TN -7 

I enclose herewith One Dollar for which you 
are to enter my subscription to EVERYDAY 
SCIENCE AND MECHANICS for the next 
Eight Months. 

Name 

Address 

City State 

The Boston Television Station 
(Continued from page 58) 

now under construction for this station We have developed a source of pure white 
and will be in operation shortly. W1XG light for the 8 by 10 inch projector, in 

addition to point -source (crater) neon 
lamps; and we are now constructing our 
own cathode -ray tubes, built around new 
methods of modulation, which has prob- 
ably been the biggest single problem in 
cathode -ray development. 

uses 30 watts at present, but has just 
received an increase to 200 watts. It 
has a portable station license, and the 
transmitter may be taken to any loca- 
tion for making field tests. 

In June, 1931, a lamp department was 
installed to make our own neon tubes. 

New "Telecasters" in Mid -West and Canada 
The midwest has had 
to be satisfied with 
television images radi- 
ated from Chicago, 
and once in a while 
"seeing" eastern im- 
ages from New York 
or Washington. D. C., 
stations. But as the 
map shows, this sec- 
tion of the country 
(and also Canada) is 
now or soon will be 
served by five new 
telecasting stations. 

THE television 
stations shown 

on the map are 
either using or will 
use the system de- veloped by the 
Western Television 
Corporation. News 
of the success 
achieved by west - 
e r n broadcasters 
spread across the 
Canadian border 
with the result that 
the Dominion's first television station is 
under way. It will be located in Mon- 
treal and operated by the French news- 
paper, La Presse, in conjunction with its 
sound station, CKAC. 

A marked contrast in television prac- 
tice between the east and the west lies 
in the fact that all western stations are 
either working or have perfeced plans 
for working in conjunction with a sound 
station in the broadcast band. Most of 
the eastern stations operate synchronized 
television programs on experimental 
channels, if synchronization is attempted. 

The unparalleled expansion and ad- 
vancement of the art in the central states 
is due in part to the advantages afforded 
by terrain and the presence of far -flung 
power networks, so accurately controlled 
or actually tied together over such ex- 
tensive areas, as to practically eliminate 
the problem of synchronization between 
transmitter and receiver. This is a 
marked advantage in television. an art 
that depends upon absolute synchroniza- 

i 
1.1011.000;; 

Fire in Jen 
AN electric arc which burst the vacuum 

tube enclosing it started a fire in 
a neon and argon gas purifier in the Jen- 
kins television plant at Passaic, N. J., on 
Jan. 21. The arc, which, with the aid of 
oxygen fed into it, purified the gases, 
set the adjoining walls ablaze and the 
flames spread rapidly. 

The main manufacturing plant was not 
threatened, however. 

tion between the mechanical parts at the 
transmitter with the corresponding ones 
at the receiver. 

Regular reports from observers living 
hundreds of miles from the broadcasting 
stations attest the high degree of consis- 
tency and the lack of difficulty in syn- 
chronization. 

Up to 400 and 500 miles television pic- 
tures are received with remarkable 
clarity and with freedom from distortion 
except at times when atmospheric condi- 
tions create interference. 

On the basis of the experience of the 
Chicago stations, it is safe to assume 
that the area within a 200 mile radius 
of a television transmitter located in the 
central states will receive fairly consis- 
tent results nine months out of the year. 
Therefore, the three stations located in 
Chicago and Milwaukee, and the three 
in St. Louis, Iowa City and Kansas City 
will supply a variety of television enter- 
tainment to millions of homes in the cen- 
tral west. 

kins Plant 
In addition to other valuable appara- 

tus and equipment, Station W2XCD, 
which nightly broadcasts a television 
program under the operation of the Jen- 
kins Television Company, a de Forest 
subsidiary, also was destroyed. Officials 
of the de Forest company announced that 
the broadcasting would be continued from 
the New York Station at 655 Fifth 
Avenue. 
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A New Crater Tube Development 
By HARRY ROSENTHAL 

(Continued from page 26) 
The hole in the cathode is about .07" in 

diameter and about V4" deep -the ratio 
of width to depth being about 8 to 1. 
Under these conditions full advantage 
of the theoretical possibilities may be 
taken and the true point- source obtained. 

The cathode may be made in whole or 
in part from one of the alkali metals in 
order that the advantage of lower strik- 
ing potential may be achieved. Certain 
of these metals have the added advantage 
of cleaning up the gas impurities as well. 
This latter feature is important if long 
life and uniform operation are to be 
obtained. 

By using such metals as Beryllium and 
Magnesium, a good clean -up of impuri- 
ties may be achieved. After several hun- 
dred hours such tubes still show excel- 
lent characteristics. 

Contrary to general practice, the alkali 
metal cathode is not of such great mass 
as to prevent vaporization- rather a 
slight evaporation of the metallic vapor 
is desired, so that the spectral lines of 
the discharge will contain not only the 
characteristics of the gas with which the 
tube is filled, but of the metal also. 

Television images obtained with such 
a tube are of an unusual brilliance and 
clarity. 

Fig. 4- Picture at left 
shows finished crater 
tube of new type. de- 
scribed at length in the 
accompanying article. 
The main feature of 
this tube is the place- 
ment of the light source 
in front of the anode. 
so as to realize a maxi- 
mum brilliancy. The 
tube has a four -pin 
base that fits into a 
standard radio tube 

socket 

light, as the entire light available is con- 
centrated to a point or "ball". This is 
largely outside the hole in the anode, 
with the ionized gas coming from the 
cathode within the tube, a design method 
of both electrical and mechanical novelty. 
Both the type of gas used and the pres- 
sure must be controlled carefully, if the 
desired result is to be obtained. 

4 -Tube Television and Broadcast Receiver 
By H. G. CISIN 

(Continued from page 31) 

toothed rotor, both on the same shaft. 
The induction rotor brings the motor up 
to speed, and the synchronous rotor is 
then brought into the field by means of a 
convenient lever. If the image happens 
to get out of frame, a touch of the lever 
promptly brings it back again. 
Complete List of Parts Required for the 

Television -Broadcast Set 
1 - I :Ieetrad Volume Control. type R1 201 (31, 

with toggle "on -of " switch 145). I- laectra d 200 -ohm Flexible Grid Resistor (5). 
1- Elect rad 4011 -ohm Flexible Grid Resistor (361. I- .001.31 -mf. (each section) Cardwell Triple 

Variable Condenser. type 317 -C Shielded 
15, 16. 23). 

3-Toggle Switches (6, 17, 21). 1- .0001 -mf. Aerovox Mica Condenser, type 
1460 (281. 1- .006-inf. Aerovox Mica Condenser, type 1460 
(31). 2- 0.1 -mf, Aerovox Metal Can Condensers, type 
2130 (13. 14). 

2 -1 -mf, Aerovox By -Pass Condensers. type 200 
s (24. 9). 

2 -8 -mf. Aerovox Dry Electrolytic Condensers. 
type E5.8 with 111'í'g Icings or C5 -8 with 
screw M't'g OR, 391. 

1- 2:1 -mf. Aerovox Dry Rleetrolytic Condenser, 
type F:25-25 or (:25-25 135). 

1- Shielded colloid Antenna Coupler (4). 
-Shielded 1`ouoi4 It.F. Coils 110. 20). 

1 -5.000 -ohm I.R.C. Metallized Resistor (Dur- 
ham' type M.F.4 (27). 

1 -7. 500 -ohm I. R. C. Metallized Resistor (Dur- 
ham. 2 watts, type M.It.4 (12). 

1 0.000 -ohm I. R. C. Metallized Resistor (Dur- 
ham l 2 watts. type \I.It.4 (11). 

1 -I. C. A. Output Coupling (Impedance Match- 
ing) Transformer, No. 1:177 142). 1- Trutest Power Supply and Filament Trans- 
former. No. 6695' 146). 

1- Trutest 311 -Beaty Choke (34). 4- Five -Prong wafer -type Sockets (9. 19, 26. 
:3:11. 

4 -Four -Prong Wafer-type Sockets (37. 47) 
(Y1- Y2 -Y3) (7.1 -Z2). 

2 -Four -Prong Plugs (l'1- Y2 -Y3) (Z1 -Z2). 1- Double -Pole, Double -Throw Switch (431. 1- .\mperite. Self -Adjusting Line -Voltage Con- 
trol. type 5A-5 (47). 

1 -Full- Vision Dial. with 2% -volt Pilot Light 
(49). 

1 --Roll of Corwico Braidite Ifook -up wire, 
solid core. 

1 -l'air of Twin Binding Posts (1. 2). 
2 -551 Arcturus Variable -Mu Tubes (9, 19). 
1 -124 Arcturus Screen -(:rid Tube (26). 
1 -l'Z Arcturus Pentode -Power Tube 1331. 
1 -150 Arcturus Full -wave Rectifier 'rube 1:17). I- Dynnmie Speaker. Wright Def Oster "Infant" 

Model. with 7 50 -ohm field (44), and with 
pentode -type output transformer (45). 1- Alnnlinutn Chassis. 12 to 14 gauge. 12" s 
12" x 3" high. 

1- Weston Portable Miliiammeter, range 0-161/ 
ma.. model 251). 

1- Electrad Super- Tonntrol No. 2, used as Cur- 
rent Regulator for N,,,, Lamp (40). 1- Insuline I. C. Visionette" Kit consistiu_ 
of Special Television -type Motor, 60 -ho1e 
11Y' scanning disc. Neon Lamp 1411. Lens 
Magnifying System. Mirror Screen. Sha- 
dow Box and Metal housing. 

NOTE: Numbers in parentheses refer to 
parts in diagrams. 

1- 23.(1110 -ohm I. lt. C. Metallized Resistor (Dur- (COIL DATA : Secondary : Wind 75 turns of 
ham) type M.F.4 1251. Nu. 29 enameled magnet wire, on a 1 -inch din. 1- 50.000 -ohtn I. It. C. Metallized Resistor (I)ur- form. One- eighth inch below it, on the sanie 
ham) type M.F.4 (15). form, wind 14 turns of No. 29 wire for the 1- 100,04(0 -ohm. I. lt. C. Metallize.. Resistor antenna coil (primary) : for the primary coils (Durham) type M.F.4 (:1(11. tun the R.F. transformers) which connect in 1- 1 -nteg. I. It. C. Metallized Resistor (Dur- the plate circuits of screen -grid tubes use 25 ham) type M.F.4 (:12). turns of No. 29 magnet wire. The secondary 

3 -Small Equalizing Condensers, cap. 2 to 35- data given are for .0003.1 -mf. variable conden 
fund. (7. 18. 221, sers tuning 200 to 550 meters.) 

One in a Thousand 

At 999 hotels in Atlantic City 
you can get the same thing ... 
rooms with or without meals ... 
"An Original and Unique Serv- 

ice has made 

THE 

CAROLINA 
CREST 

The Thousandth Hotel 

*Abed or at your service table 
enjoy a delicious Tray Breakfast 

WITHOUT CHARGE- -in the 
privacy of your own comfort- 
able room -while you glance 
through your morning paper ... 
then wonder as all our guests 

do how we happened to move 

your home to the 

CAROLINA CREST 
North Carolina Avenue near Boardwalk 

ATLANTIC CITY, N. J. 

The Home Hotel 
of New York 

Homelike in service, 
appointments and lo- 
cation ... away from 
noise and congestion, 
yet but a kw minutes 
from Times Square ... 
garage facilities for 
tourists. 

Room and Bath from 
$3 single $4 double 

500 Rooms 

Home folks will 
like this hotel 

HOTEL 

BRETTON HALL 
BROADWAY at 86th ST. 

NEW YORK 
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PIONEER TELEVISION 
. . . . SCANNER 

There just isn't any other televisor on the market like it. 
Assembled, tested and guaranteed; can be hooked up in 
less than five minutes. Gives clear, brightly illuminated 
pictures 4 inches wide that several persons can see at one 
time. It is the ideal televisor for the home. 
Neon adjustment which gives perfect forming of picture, 
has a 120 -hole disc, not 60 that is generally used, syn- 
chronous motor, functions continuously and no stooping 
and stretching to see the pictures. 

Manufactured by the, 

NEON LAMP $3.50 Extra 
LENS & HOLDER $7.50 Extra $23'50 

PIONEER TELEVISION CO. 
26 Exchange Place, Jersey City, N. J. 

Penn. Dock and Warehouse Bldg. 4th Floor 

DEALERS NOTE: Write us for 

PIONEER 7 TUBE 
Television Receiver 
Pioneer receiver is standard with all tele- 
vision equipment. Using powerful Pentode 
and Vari Mu Tubes, has built -in power sup- 
ply, also permanent coils, wavelength 80 -200 
meters, single control full vision tunin1. 
also tunes in short- $3 wave Police communi- 
cations. etc. 

information on territory rights. 

9.50 
ASSEMBLED 

3 ft. IMAGES 
NOW POSSIBLE 

With the Revolutionary New With the Revolutionary New 

DUOVAC 
CRATER LAMP 

1:OWlt 

A newly designed neon lamp 
featuring a point source of 
light that is steady, clear 
and amazingly brilliant. 
This new source of intense 
light offers possibilities for 
projected images that have 
been practically impossible 
until now. 

$10 
Also, PHOTO ELECTRIC CELLS of 
the CAESIUM ARGON Type, for ex- 
perimental purposes. Tell us about 

your requirements. 

For full particulars -write to 

DUOVAC RADIO TUBE CORP. 
360 Furman St. Brooklyn, N. Y. 

HUGO MEYER 
Lenses 

SUPERBLY CORRECTED A N D 

MATHEMATICALLY PRECISE, 
HUGO MEYER LENSES CON- 
FORM TO HIGHEST STAND- 
ARDS OF OPTICAL PERFECTION 

HUGO MEYER & CO. 
245 West 55th St., New York 

Works: Goerlita, Germany 

I FREE Clarostat 

Control Handbook 

and Catalog 

1932 
Edition 

A real handbook of radio and I 
sound information -A hand- I 
book for the Manufacturer, Dis- i 
tributor, Dealer, Serviceman and 

i Experimenter. Many circuits ex- i plalned including Volume Con- 
trol, Tone Control, Voltage 
Regulation, Television, etc. - 

Here is a book for constant 
reference. 

Write for the "Clarostat 
Control Handbook" and 
mention this magazine - 
No Charge, of course. 

Clarostat Mfg. Co., Inc. 
296 North 6th St., Brooklyn, N. Y. 

1 

Vision Transmitters for Amateurs 
A total of 27 television broadcasting 

transmitters for amateurs were sold dur- 
ing the Chicago Radio-Electrical Show by 
Western Television Corporation, accord- 
ing to Clem F. Wade, president. Sales 
were made in the following states: 
Texas, Ohio. Indiana. Illinois. Iowa. Wis- 

Mar. -Apr., 1932 

Televising Sun's Eclipse 
By D. E. REPLOGLE 

(Continued from page 7) 
Columbia Chain -Station W2XAB, Doctor 
Fisher held a board with a black back- 
ground upon which were mounted white 
and black circles representing the posi- 
tions of the sun and the moon. Slowly, 
the dark circular body approached the 
white one, until finally in dumb show, 
the eclipse was total. Gradually, a slen- 
der rim of the white reappeared until 
once more the sun at the studio shone 
forth in all its effulgence and glory. 

This image was picked up by the fly- 
ing -spot equipment at the studio and pro- 
pagated through space by the television 
transmitter. 

At the Museum, Mr. Replogle and his 
associates had installed a huge screen of 
ground glass. The radiovision equipment 
called into use consisted of a standard 
"stock" Jenkins receiver. The output of 
this receiver was fed to a heavy duty 
amplifier, operating a special De Forest 
crater lamp. The light intensity of this 
lamp was strong enough after its projec- 
tion through a three foot Jenkins lens 
disc to travel ten feet to the screen. 
This screen carried the broadcast from 
the station in the manner of motion pic- 
ture projection -brilliant the light and 
perfect the detail of shadow and light - 
so that the audience witnessed the eclipse 
as it occurred under the cleft and capable 
management of Doctor Fisher. Mr. Cald- 
well delivered the lecture at the Museum, 
where the peculiar brilliance on the 
screen and the slowly advancing shadow 
of the moon into the orbit of the sun 
became highly effective, as he gave a 
vivid description of the event science has 
charted according to its calculations, to 
transpire during the month of August 
this year. 

Folks were interested. Following this 
flight into the sublime, the matter of 
radiovision reception took the center of 
the stage. There was a special program 
of half -tones picked up from Jenkins Sta- 
tion W2XCR. Another came in from 
Jenkins Station at Washington, W3XK. 
The half -tones aroused considerable en- 
thusiasm. Pictures from the Washing- 
ton station were good, but floated by, 
because of differences in the respective 
power systems controlling broadcast and 
reception. Radiovision advanced consid- 
erably farther on the road toward its 
ultimate destiny under the egis of scien- 
tific demonstration and the more popu- 
lar programs of the day. 

At the conclusion of the various fea- 
tures the auditors were invited to come 
up on the stage. The members of the 
Jenkins staff explained the functions of 
the Jenkins equipment, which was used 
in this demonstration. 

consin and Kentucky. Sales were also 
made in New Zealand and Mexico. 

Western Television introduced at the 
exposition a specially constructed tele- 
vision broadcatsing set for use of ama- 
teurs who now hold Federal Radio 
Licenses. 

"We feel especially elated at the 
acceptance of this new product by the 
amateurs," stated Mr. Wade. "With the 
amateurs exchanging pictures with each 
other as they do signals and voice at the 
present time, the interest in television 
will grow many fold within a short space 
of time." 
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over 2,000 Men 
laue been trained under 
mrf supervision for the 

PROOF 

M a graduate and a student under your 
supervision, I have only the highest 
praise and satisfaction to offer. Any 
man of ordinary intelligence wanting to 
learn Radio could not help but master 
it by your method of training. 

;EoRGE A. Kamm, 
2997 Montclair Ave., Detroit, Michigan 

I am a Projectionist in charge at the 
Andelus theatre, recently completed. 
You may Quote me at any time or place; 
refer to me, if you wish, anyone who 
may be interested in this vast virgin 
field of al: that pertains to Radio and 
its many allied induetrics, and I shall be 
delighted to champion honestly without 
any reservation, your courses. 

A. H. STRENG, 
6005 Woodburn Ave.. Cincinnati, Ohio. 

To study Radio under R. L. Duncan is 
to learn it properly and in a way that is 
pleasant and fascinating. Once again 
thank you for your kind assistance and 
helpfulness. 

E. E. PRICE, 
861 Cohort St., W., 
Moose Jaw, Sask., Canada. 

Although it has not yet been a year since 
I enrolled for a course under your excel- 
lent supervision, I have opened a Radio 
Service Shop that is effective, success- 
ful and profitable. Peuple come fur my 
services from everywhere. 

RpssEt.l. t'EARCE, 
976 -18th Street, Des Mornes, luwa. 

Better Jobs 
in RADIO R. L. DUNCAN, President 

Radio Training Schools 

IN hundreds of Broadcasting Stations ... in 
Radio Manufacturing Plants throughout the 
country ... in Radio Laboratories ... in 

Wholesale and Retail Radio Stores... in Radio 
Servicing ... in Sound Motion Picture activities 
... on hundreds of ships that sail the Seven Seas ... and even in the latest Television develop- 
ments-You will find ambitious men who have 
been trained under my direct supervision. 

I have devoted the last twelve years exclu- 
sively to the training of men for all branches of 
Radio. Employers in the Radio field recognize 
my methods of qualifying men and young men. 
I have geared my training to the rapid growth 
and development of the Radio industry. My 
courses, text books, methods and equipment are 
based on years of practical experience. 

And now, with the organization of my own 
independent Radio Training Schools, Inc., I am 
better prepared to help you than ever before, in 
training for the opportunities which the future 
of the ever -growing Radio industry will have to 
offer. 

You too can train for Future Success 
in Radio 

The next few years will offer more prospects 
than ever before. The past several months offer 
positive proof that the trained man has the best 
chance. You still can get that training which 
will qualify you to gain a foothold in Radio. 
Study at home, in spare time, at minimum ex- 
pense. Earn while you learn. Capitalize your 
idle and spare time and reap the benefits of a 
trained man in a progressive industry- Radio. 

Make your Idle and Spare Time 
Profitable 

My courses include everything needed for thor- 
ough training. There are no "extras" or "specials" 
to cost you extra money. The lessons, text 
books, methods, correcting, grading and re- 
turning of examinations, all the extra help and 
personal consultation you need ... everything 
is provided until you complete your training. 

RADIO TRAINING SCHOOLS, INC. 
3 :6 Broadway New York City 

And in addition you are assured practical as well 
as theoretical training. 

Pick Your Branch of Radio 
I am offering four distinct Radio training courses: 

1. Talking Motion Pictures -Sound 
2. Radio and Broadcast Operating 
3. Practical Radio Engineering 
4. Radio Service and Mechanics 

Each course is complete. Each starts out with 
simple principles well within your grasp. Each 
is right up to date, including latest develop- 
ments such as Television. Each prepares you 
for a good paying position. Each leads to a 
Certificate of Graduation. 

Advanced Training for Radio Men 
My Practical Radio Engineering Course is an 
advanced course intended for Radio men who 
want to go still higher. It provides that neces- 
sary engineering background which, combined 
with practical experience, qualifies the man for 
the topmost job. 

Ask for Facts -Write Now! 
Let me sit down with you for an hour or two at 
your convenience. Let's go over the possibilities 
in Radio. This we can best do by means of the 
book I have just prepared. It covers the many 
branches of Radio and the kind of training re- 
quired. Be sure to get your copy ... it is free. 

Mr. R. L. DUNCAN, President 
Radio Training Schools, Inc. 
326 Broadway, New York City 

Without incurring the slightest obliga- 
tion on my part, please send me a copy of 
your latest book, "Facts About Radio." 

Dept. N-2 

Name 

Address 

City State 
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MARCH SPECIALS :: 
WE are announcing an important new departure this month. 

Every month we will show on this page certain STAR * items, 
which are NOT LISTED IN OUR CATALOG. These are all 
specials of which the quantities on hand are not sufficient to cata- 
log them. Once sold out, no more can be had. 

STOP SHOPPING. The lowest prices are right on this page. 
No one undersells us. We meet any price on ANY NEW Mer- 
chandise. Order direct from this page and save money. 100' 
satisfaction on every transaction. Take advantage of these special 
offers. ORDER NOW, TODAY. 

NEW! 
"LITTLE 
GIANT" 

DYNAMIC 
SPEAKER 

Absolutely the small- 
est dyuamie speaker 
that will wlthstaml 
the strain of modern / output power tuba's. 
ever manufactured. 

Suitable for use on midget. Iwrtable and 
automobile receivers. Measures but 6'.á In. 

long over -all, having a 412 in. diaphragm 
and weighing but 4 lbs. The -Little Giant" 
has, utter test, actually dusted a ten -room 
apartment with faithfully repralucesI music 
of virtually original tone quality. Field 
winding has a resistance of 2500 ohms and 
may therefore be energized by using it as a 

filter choke in the power (tack, thereby serv- 
ing a double purpose. This last feature 
makes the "Little Giant" excellently suited 
for portable A.1'. sets. silos. it does away 
'v ills filter chokes and thus with consider- 
able weight. F,pdiged with built -In output 
transformer to work from any standard out- 
put power tube arrangement. Specify the 
prier 
Shipping 

tubes 
hipping weight5 Ibis. Listen 

entering. 
Price $6.50. 

No. 1549. LITTLE GIANT DY- 
NAM IC SPEAK ER..YsurPrice $2.50 

*RCA VICTOR 11 -INCH 
DYNAMIC SPEAKER 

For 110 -20 Volts 
60 Cycle ion 
:1 superior, heavy 
duty uuitembody- 

ing all the fine 
principles of con - 
structlon and 
operation typical 
of all BCA and Victor radio 
equipment. De- 
signed especially 
to aceommelate 
large theatres. 
h n I ls. armories 
and outdoor stad- 

iums. Includes a completely shielded. 
heavy duty power transformer feeding a Woe 
280 full wave rectifier which energizes the 
field till with smooth, unfailing current. In 
addition tills current is thoroughly altered 
by an 8 Wit. electrolytic condenser whlsh 
completely reduces Itum to an absolute mini- 
mum. .1 spfdsl high quality output trans- 
former. to operate out of any standard r- 
rangenient of power tubes. Is furnished with 
each unit (specify the type of power tube or 
tulrts employed when ordering l. Both 
speaker and electric cords anti plugs are 
supplied with speaker as Is the 'SO recti- 
fying tube, 

The over -all dimensions are 12" high. 12" 
wide and a" deep. Prodded with adequate 
mounting faclllttes. 

A 9" corrugated cone insures strength and 
durability under the most powerful operat- 
ing conditions. Capable of handling a tre- 
mendous amount of volume without distor- 
tion. Designed for 11n -20 volts 50 -00 esrirs. 
Shipping weight -32 lbs. List Price. $25.00. 

No. 8P9055 -RCA Victor Dy- $13.50 mimic Speaker, Your Price.... 

World -Wide Short -Wave Set 
NOT A CONVERTER 

:L perfect radio 
short -wave receiver 
for use latweeu 18 
and 200 meters. To 
put Into operation. 
connect antenna. 
grollttd. 4 i -v'utt "B" 
and too No. 6 dry 
cell "A" batteries, 
and headphones to 
the plats Provided. 
Plug in a lope '30 
tube, anti tune In! 
An Ingenious eir- 
c it makes possi- 
ble a 4 -colt single -winding plug -ln design. 
This little instrument has the same sensitiv- 
ity as many big, shielded short-wave receto. 
ers rooting ten times as much. A power 
amplifier may be added for any degree d 
volume. Complete t Rh I plug -iii coils. 
Has fine ternitr dial for preeisiun tuning. 
Never has a first class short -wave set sold 
for so little money. This short -wave set 
measures 5114,57,1 in. high, over all. Ship. 
weight, 3 lbs. list price, $12.50. 
No. 1566- World -Wide S. -W. Set. $6.25 Your price 

*SERVICEMEN'S SPECIAL 
TEST PRODS 

Ileres Wort every 
serviceman a it d 
experimenter has 
been Waiting for 
-test bads that 
CAN PIERCE 
THE TOUG HEST 
OF WIRE IN- 

SULATION AND TAKE VOLTAGE AND 
OTHER MEASUREMENTS WITHOUT THE 
NECESSITY OF STRIPPING WIRES. 
These test prods arc su constructed that in- 
stead of the usual phone tip., adjustable 
chucks. capable of securely gripping steel 
phonograph needles. are permanently attached 
to the ends of the insulated handles. The 
use of these prods completely eliminates the 
Introduction of errors in meter readings 
caused by pooh- contact resistance or resis- 
tance resulting from the presence of dirt and 
grit. Fite fret of flexible, .110r-coded leads 
serurcl' said. red to the metal 'hunk Insures 
permanent and positive electrical contact. The 
other ends of the test leads are provided with 
comunitnt 1 slant',' lenneeltou lugs. Ship- 
ping vein.' 't lb. List Price. SI.40. 
No. SP9055- Servicemen's Special $ .35 Test Prods. Your Price ... 

o *FLECHTHEIM PORTABLE 
VOLTMETERS 

Flrchtheim superior built 
instruments have well earn- 
ed a reputation of reliability 
for their unusual life and 
accuracy in rental use. 
These voltmeters which are 
available in two typas. 
namely. 0 to 500 volts Iii 
and 0 -600 suits AC -DC, and 
which have an internal re- 
sistance of 60 ohms twr 
volt are stunlily and attrac- 

tively constructed in a nickel- plated. highly- 
polished protective shield case. The scales 
are esenly' and Incurably calibrated so that 
although We range is higher than 500 volts. 
the somiwratively law voltage of 5 can be 
easily und truite ut-uralely recorded. Each 
meter is of the portable type, being provided 
with convenient mounting rings for hanging 
on walls or test panels. Sold complete with 
4 ft. flexible lest leads provided with phos- 
phor bronze, non- cmuding test tips and non- 
breakable Min-coded insulated bundles. 
Shipping weight -'í Ib. List Price. $7.50. 
No. SP9051 -0.500 DC Voltmeter. 
No SP9052 -0 -600 AC -DC Volt- $3.25 
meter -Your Price 

FREE 76 Page Radio Treatise No. i4 

-epSAIN . 

, Q t."3ra-s_+o ~sOC 

'TRADING[? 

100 New Hook -Ups, etc. 
675 Illustrations. 

The mew Winter edition of our lt. %DIO SI:1tC1u'11 
TREATISE, twice as large as our foncer one, has 
just come off the press. It is positively the 
greatest look in print -NOT J1'ST A CATALOG. 
It emitains a large editorial section -a veritable 
bark In itself-with valuable Inforntatlon NOT 
FOUND ANYWHERE ELSE. Among the wealth 
of new tecludral information listed in the editorial 
sections are the following: 1032 Complete Radio - 
Iron Characteristics SHORT -WAVE TUNERS and 
PHONO- PICKUPS.- Constructional Data of SER- 
VICEMEN'S TEST OSCILLATOR -ALL ABOUT 
TONE CONTROLS -SHORT -WAVE ADAPTERS 
AND CONVERTERS - CONSTRUCTING A 3- 
TUBE SUPER -HET SHORT -WAVE CONVERTER. 
-MODERNIZING OLD RADIO SETS.- LATEST 
TYPE MULTI -MU AND PENTODE TUBES. - 
ALL ABOUT DC RECEIVERS.- VACUUM TUBES 
TREATISE. -And dozers of new radio experi- 
ments. hint, to Serviettnren. valuable tables of use- 
ful data, etc.. etc. 

This hook is not just another catalog but a 
veritable mint of radio Information which will be 
of infinite and everlasting %aloe to you, 

WRITE TODAY. Enclose 2 cents for postage. 
Treatise sent by return mail. 

6 MONTHS GUARANTEED NEONTRON TUBES 
Rohl on a 6 MONTHS FREE REPLACESIENT GUARANTEE 
BASIS, PROVIDING TUBE LIGHTS! All tubes are carefully 
meter -tested before shipment. and carefully puked. Do not 
confuse these 111(1H QUALITY tubes with ano other "low 
priced" tubes -our low prices are possible because we do a 
VOLUME business! NEW 

Cholee Choice, 
Choice Choice of Choice Choice 230 235 

22 -8 112A -45 231 217 
227 00.1 -199X 280 21"s- 

-2 
0 232 23s 

171A 199ÚV -120 171 250 236 -37 
201A 1 224 281 551 

60c ea. f 69e ea. 70e ea. 1 
1.58 ea. 1.08 ea. 1.08 ea. 

R.C.A. LICENSED TRIAD AND PERRYMAN TUBES 
These nationally advertised tubes are guaranteed l'N(t)NDITION :U-LV for six months. 
The prices are slightly higher than our NEONTRONR because these tubes are of much 
better quality. See listing above for tube numbers. 

Choice Choice II Choice Choice Choice I Choice 
Price 

63c I 800. I 75ee I $1.76 I $1.15 I $115 

* WEBSTER "250" POWER 
AUDITORIUM AMPLIFIER 

Contains 2 
Stages Su- 
per Power 
A.F. Am- 
plifi rat ion. 

NOW $ 18.00 Less Tubes 
ONE OF THE MOST POWERFUL SUPER 

POWER AMPLIFIERS EVER MADE. 
Ideal for theatres ,catin:: appruxiutatel' :I.uon 
people, dance halls, schools, lectures. hos- 
pitals, auditoriums, outdoor gathering:. 1,11.. 

etc. Tho gigantic power is at all tipi 
uithltt control-for that matter It con 
used in any home. as the volume r.u, hi 
regulate) down to a wüisper! itut mus' 
important of cull. tot- QUALITY OF REPRO- 
DUCTION IS AS NEAR PERFECT AND 
LIFE -LIKE AS POSSIBLE! ITS POSSI- 
BILITIES CAN BE SUMMED UP IN 
THREE WORD: ABSOLUTELY DISTOR- 
TIONLESS VOLUME! The full bencdt of 
the 450 volts pnalwrd is obtainer i. 

This fanions amplifier is provided with a 
high quality input transformer for working 
from a phonograph pick up or single or dou- 
ble button microphone. 

The tubes required are I '26, 1 '50 and 
1 'SI rectifier. where the maximum output 
Is not required a '10 may he substituted for 
the '50 In the cutout. Automatic adjustment 
takes care of toe 01,erepaney in voltages. 

Tho undistorted power output Is 2.5 watts 
- ENOUGH FOR FOUR DYNAMIC RE- 
PRODUCERS. This degree of lamer output 
provides satisfactory coverage fur audito- 
riums having volume of 21.000 rune feel 
when used with a dynamic speaker having a 

flat baffle board. 50,000 cuber feet when 
used with a speaker having a. directional 
balle or born. 

Over -all dimensions are 15" long by ln° 
wide by 6 %" deep. Shipping weight -31 
lis. List Price. 545.00. 
No. SP9059- Webster "250" $18.00 Power Amplifier. Your Price... 

*JEFFERSON POWERPACK 
-CHOKE UNIT 

For '26. '27. 
'71A and '80 

Tubes. 
This unit con- 
sists of a stan- 
dard Jefferson 
Power transfor- 
mer and a 30 
henry 500 hm 
filter choke. Sloth 
are mounted in 
a sturdy. com- 

pact. metal case. 
equipped with convenient terminal -trips and 
mounting flanges. JUST THE THING TO 
CONVERT OLD TYPE BATTERY SETS 
INTO MODERN ALL -ELECTRIC AC RE- 
CEIVERS. The power transformer mill 
safely hampe 5- 226's. 2- 227's, 2- 171.1's and 
an '80 rectifier. The filter choke is of stan- 
dard design and has sonrlent DC resistance 
to cut down the high voltage to the requisite 
180 volts for the plues of tir 171A power 
tubes 

Complete Instruction for hooking up and 
airing I..o'iti» il 'Uth each unit. s 

weight -10 lbs List Prick $10.00. 
No. SP9053- Jefferson Power Pack $2.755 
Choke Unit. Your Price 

*MICROPHONE PRE- 
AMPLIFIER 

rm.An extremely compact 
and emrient unit de- 
signed to "boost" the 
weak mlcmphonlc cur- 
rents to proportions 
which will correctly 
match the Input 
stages of all type am- 

plifiers. Slay be used with either one or 
tvvn- huttnn mb-ruphnnes. Tills pre -amplifier 
unit provides a "booster" elrcult with trans- 
former. variable volume control and battery 
rceeptaele and switelt. all contained in a 
neat metal- shielded Case beautifuily stuecoed 
in Mark enamel and with p llshei aluminum 
fine. Tile ease measures 6' -_x70: x4'í" deep 
oust Is provided with soft rubber fret. Sold 
complete with 41,4 volt mietophrne battery 
Shipping weight-10 lbs. List Price. $15.50. 

No. SP9057 -M erophone Pre- $7.550 
Amplifier. Your Price. 

*6 -VOLT BATTERY PHONO- 
MOTOR 

At last a REAL 
battey motnr- 
Ie.limed ,peel- 
ally to meet the 
heeds of semi- 
portable it n d 
portable ad- 

dress systems especially Installations on mov- 
ing vehicles. It tvlll easily and eeonotnleally 
operate from 6 toll storage battery or the 
equivalent In dry Cells. ilen»vs very little 
current. The entire meter Is Mxibly pivot- 
ed clam a cast metal trance and is berg taut 
at all times by a t ompnsat Ing spring. thus 
assuring positive contact of the friction drive 
gear against the Inside rho of the turntable. 

This arrangement was designed to over- 
come the effects of bumps and jars exlerl- 
enced by mowing vehicles. The moor I. sold 
complete with lu ft. turntable. mounting 
'date 
Shipping eight- lO 11 hi. List 

spent 
rice. Sí15 00. 

No. SP958 -6 Volt Battery Phone- $2.50 Motor. Your Price 

Speed "295 " -"Triple- Twin" 
New! Power Tube New! 

Two tubes in one glass en. 
velope! That's the remark- 
able feat aeeontpllshel h- 
t Il t s new- "Triple-Tun" 
power tube -the "29 
Here Is a double- action tub. 
that IS IN ITSELF A TWO - 
STAG E.DIRECT- COUPLED 
POWER AMPLIFIER 
a. tube around which It 1- 

tayssible to es-instruct A REAL 
ONE TUBE RECEIVFR 
THAT WILL ACTUALLY 
OPERATE A DYNAMIC 
SPEAKER. 
Capable of producing large 
tainting with small signal 
inputs. - this with abso- 
lutely no ti Lsturt ion. Re- 

qnfres 2.5 volts on thettlament at 4.0ami.c. an-1 
250 cols» 11.1K111111111 on theplate. List Price S3.50 
No. S699 -Speed 295 "Triple-Twin" $2.40 
Power Tube. Your Price 

WE ARE. A WHOLESALE HOUSE AND CAN- 
NOT ACCEPT ORDERS FOR LESS THAN $5.00. 

if C. O. D. shipment in desired. please remit 20% 
remittance, which must accompany all orders. 

If full cash accompanies order, deduct 2% discount. 
Send money order -certified cheek-U. S. stamps. 

Radio Trading Co. 
25T West Broadway 

New York, N. Y. 

ORDER FROM THIS PAGE. You will find special 
prices from time to time in this magazine. Get our 
big FREE catalog for the greatest Radio Bargains. 

Should you wish goods shipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 



1r Again PILOT advances the art of short wave reception, this time by intro- 

ducing equipment which is totally new in mechanical and electrical design, 

and equally new in high standards of performance. oÌC od Recognizing the strange effects and erratic results experienced with O S.W. reception, PILOT has bent every effort toward making ex- 

treme DX more certain and dependable, and in this new receiver / had demonstrated tremendous progress. 

`IS (12A To be sure, S.W. reception has not yet been reduced to the 
If you J V ease of broadcast set operation. You cannot put a piece 
preferto wire on the antenna post, give the dial a turn, and 

build your 
f f bring in Paris. 

q p- / own equip- Skill, patience, and experience are needed to dupli- 

m e n t , send '. O cafe the results of those who have logged fifty for - 

50 cents for the 1< 

Coe, 

eign stations and more on PILOT S.W. sets and 

new PILOT short p) do, converters. 

wave catalog, and a CO ` _ 
Don't believe all you read about "European 

year's subscription to Oi `re< stations at your finger tips." PILOT doesn't 
J` make such claims, but PILOT does guar - 

RADIO DESIGN QUAR- o 
(off 

TERLY. The new issue is just O \ ¡O antee its S.W. equipment to outper- 
form all other makes, for behind 

out, filled from cover to cover Of` 4V every design detail of PILOT S.W. 
with construction articles, photo - o, (O sets are reasons dictated by the 
graphs, and circuits on the newest 1 O experience which has earned 

kind of S.W. receivers. There are ",p d1G d,_ for PILOT its leadership in 

simple types, complicated ones, some ,r 1`. this field. 

run from A.C., some from batteries -all 06 s 0 The DX hounds, the Dial 

designed by authorities in this field, all easy `r0/ O Twisters, those who 

to build and inexpensive. M. B. Sleeper, Co are willing to learn 

under whose editorship RADIO DESIGN first 
'..p o 
O how, know that 

appeared, is back in the editorial chair. 
PILOTwul up 

G/ in results up 

Write your name and address on a sheet of paper, `r to the limit 

wrapped around a 50c piece -one dollar for two years- X\ ' of their 

and put it in the mail today. You will agree that RADIO skill as 

DESIGN, with its new kind of articles, is the biggest radio ^ o O 
o p e r- 

rs. 

value you ever bought. . c . 
at 

0 
PILOT RADIO & TUBE CORP. (d/ 

SHORT WAVE HEADQUARTERS Co 

LAWRENCE, MASSACHUSETTS j' 



mime 

SANABRI 

TELEVISION 
Itl 

1 

Reports from " rev or four o- 
the country's outstanding research 
groups relate of excellent ad- 
vancements in the general tech- 
nique of visual broadcasting. And 
the impressive recent develop- 
ments of Sanabria engineers, work- 
ing in the creatively productive 
laboratories of the Sarabria Tele- 
vision Corporation, lend tremend- 
ous weight to the welcome rumor 
that we are at last on the prom- 
ising threshold of The Television 
Era." 

Before the commercial tele- 
vision activities of the radio in- 
dustry will be able to get under 
way with full force, however, the 
American public must be made 
television- conscious and placed in 
a receptive mood toward "wire- 
less pictures" -the latest phenom- 
enon of scientific invention. To 
accomplish this necessary prelim- 
inary "selling ", the Sanabria Tele- 
vision Corporation exhibited two* 
four and ten -foot television pic- 
tures to crowds of 45,000 daily at 
the Radio World's Fair in Madi- 
son Square Garden, New York 
City, the week of September 
twenty- first. Dozens of celebrities 
and artists were televised for the 
wonderment of the enthusiastic 
audiences who saw talking images 
of their favorite entertainers pro- 
jected on the two Sanabria tele- 
vision screens. 

Another pioneer New York show- 
man, B. S. Moss, contracted with 
Sanabria Presentations for six -a- 
day demonstrations of Sanabria 
Giant Television in his beautiful 
new Broadway Theater for a two 
week period beginning October 
twenty- fourth. In similar fashion, 
Sanabria large- screen television 
equipment will tour the theater 
circuits of the country for the 
purpose of making the public tele- 
vision- minded, explaining the pres- 
ent status of the art, its potential 
advantages to our socio- economic 
life, and, in general, disseminating 
educational material with a view 
to laying the groundwork for fu- 
ture commercial television act'vi- 
ties on the part of the entire radio 

industry. 
Throughout this period of 

missionary endeavor, the re- 
search engineers of the Sana- 
brie laboratories, inspired by 
the brilliant flame of Sanabria's 
own engineering genius, will 
continue to move systemati- 
cally, perseveringly and rapid- 
ly toward the perfection of 
those inventions which will ac- 
crue to the patrons of the 
Sane brie Television Corpora - 
+ion's consulting services, and 
in the last analysis, we hope, 
to the benefit of all manufac- 
turers, broadcasters, distribu- 
tors and consumers associated 
in any way with the transmis- 
sion and reception of tele- 
vision. 

4F 

S A N A B R I A 
T E L E V I S I O N 
C O R P O R A T I O N 

4020 West Lake Street 
Chicago, Illinois 

Television in the Theatre a Reality! 


