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SNORTWAVIueTFHVngll CORRORAÖN 

o. al» ,,..... 

We have no connection R'i h 
any company using a similar 

name. 

Build your own 
at home ! 

-get world -wide shortwave reception! 
-see clear, distortionless Television Pictures! 

Never before ft set so practical- sintph' to operate 
-easy to assemble -at anywhere near these pricfs! 

Build your own Receivers from these Baird -built kits -quickly and at lowest cost! Enjoy the thrills of 
tuning in shortwave stations from all over the world! Seo and enjoy pictures and programs from your 
favorite Television stations! Amaze your friends with this newest, most thrilling form of radio enter- 

tainment! Baird -built kits are complete. You can quickly assemble them -complete your Television Re- 

ceiver in an hour -your Shortwave Set in a few hours. Charts and wiring diagrams furnished with each kit. 

Features of No. 25 
K:1IRI) i-NIVERSAL 

SHORTNN :1VE KIT 
Ear phone jack; phonograph pick -up; 
all aluminum chassis; coils and screen 
grid tubes individually shielded; care- 
fully shielded variable condensers ; two 
shielded stages of screen grid radio fre- 
quency; shielded screen grid detector; 
uses famous OCTOCOILS; highest 
quality resistance coupled amplification 
2.15 power tube: wave length range 15 

to 520 meters : single dial control ; oper- 
ates dynamic or magnetic speaker. 
Quality equal to any high class broad- 
cast receiver! 

Booth 76 

Grand Ball Room 
R. M. A. Show 

Chicago 

\o. 26 BAIRD TELEVISION KIT 
Amazingly simple in construction. Can be put together in an hour. You can make 
it work and actually SEE TELEVISION PICTURES in a few moments! It is the 
only Television Kit offered which has Horizontal scanning equipment (the only satis- 
factory. distortionless method of Television reception) and automatic synchronization 
of pictures -no fussing. no struggling to keep your picture in frame. Baird -built 
kits are complete in every detail -there is nothing 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. 

Baird Sets May Also Be Purchased Fully Wired. 

SHORTWAVE & TELEVISION CORPORATION 
70 Brookline Avenue Dept T -2 Boston, Mass., U.S.A. 

Owners and Operators of Stations Ir7XAf and Ir7XAr' at Boston 

send for this book/Pt today !! 
SHORTWAVE & TELEVISION CORPORATION 
70 Brookline Avenue, Boston, Mass. 

Dept. T -2 A deposit of 55.00 with each 
unit ordered- balance C. O. D. 

r 

U Enclosed find 50e for booklet -Romance of Shortwave and Television" 132 page book c di. matin illusion i,r . and diagrams for 1, 2 and 3- tube shortwave t utters. also 
list of shortwave stations of the world. Please send me the following at special el ,. rimenter's prives listed below: 

ri No. :n Complete Short Wave Kit. wave length range 1.'. tu 53o meters. including 2 sets of OCTI5'011 blueprint and construction manual (less tubes and cabinet ).f 39.40 

D No. 26 Television Kit complete with lems. Television lamp. Synchronizing Amplifier. Synrbrunizing 5lolor and Cabinet. Cheek 15.13.60 line 19.50 

(-I No. 33 Short Was.. Receiver. complete In metal cabinet. lurlud Ing 2 sets of OCTOCOI I.S (less tubes) ' i 30 

r; No 3G Television Bendier. completely assembled In cahlne t. Ready tu operate in conjunction wüh a Ni.. 25 or Nc. 35 Short Ware Receiver 59.50 

o WTI11'011.14, set of four coils, wave length range 15 to 200 meters 3.75 
l'i:i ".,:. rt 5,110. Tuner sent free on request with stamped self -addressed envelope. 

Nam. Address 

City. State 

'l'1;1.1ä ISO n\ NI. n.,1 ... .e,,.ol rLu. malar February 10. 19:11, ut tho is.st Maire at .Touat Slunk. Illinois. under the act of March 3. 1371.. Trademark. 
and copyrights by termi'.sinn of It. Kernsbaek, 9S Park Place. N. Y. C. Text and illustrations of this magazine are copyrighted and must not be reproduced wilhmn Verndsdon. 
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iwilÏ train you , at home 
to fill a 

BIG PAY 

Sum a week 
IMy earnings In Radio 

are many times greater 
than I ever expected they 
would be when I enrolled. 
They seldom fall under 
$100 a week. If your 
course cost four or five 
times more I would still 
consider it a good invest- 
ment. 

E. E. WINBORNE 
1414 W. 48th St., 

Norfolk, Va. 

Jumped from Siff to 
*toe a week 

"Before I entered Radio 
I was making $55 a week. 
Last week I earned $110 
servicing and s e l l in g 
Radios. I owe my success 
to N. R. I. You started 
me off on the right foot." 

J. A. VAUGHN 
8715 S. Kingshighway, 

St. Louis, Mo. 

1500 extra in 6 months 
-In looking over my 

records I find I made $500 
from January to May in 
my spare time. My best 
week brought me $107. 
I have only one regret 
regarding your course -I should have taken 
it long ago." 

HOYT MOORE 
R. R. 8, Box 919, 
Indianapolis, Ind., 

Radio Jòb.' 
will giveYou my new 8 OUTFITS ,of RADIO PARTS for a home 
Experimental Laboratory 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 $10 a week for longer than the short time it takes to 
get ready for Radio. 

Radio's growth opening hundreds of S50, S75, 
$100 a week jobs every year 

In about ten years Radio has grown from a $2.000,000 to 
a $1,000.000.000 industry. Over $00,000 jobs have been cre- 
ated. Hundreds more are being opened every year by its 
continued growth. Men and young men with the right train- 
ins-the kind of training I give you -are needed continually. 

You have many jobs to choose front 
Broadcasting stations use engineers, operators. station 

managers and pay $1.800 to $5,000 a year. Manufacturers 
continually need testers, inspectors, foremen, engineers. service 
men. buyers, for jobs paying up to $15,000 a year. Shipping 
companies use hundreds of Radio operators, give them world 
wide travel at practically no expense and a salary of $85 
to $200 a month. Dealers and jobbers employ service men, 
salesmen. buyers, managers. and pay $80 to $100 a week. 
There are many other opportunities too. My book tells you 
about them. 

So many opportunities many N. R. I. men make 
$5 to S25 a week while learning 

The day you enroll with me I'll show you how to do 10 
Jobs, common in most every neighborhood. for spare time 
money. Throughout your course I send you information 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. 1. 

students in their spare time while studying. 

Talking Movies, Television, Wired Radio included 
Radio principles as used in Talking Movies, Television 

and home Television experiments. Wired Radio, Radio's use 
ih Aviation, are all given. 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 

Get your copy today. It tells you where Radio's 
good jobs are. what they pay. tells you about my 
course. what others who have taken it are doing 
and making. Find out what Radio offers you, with- 
out the slightest obligation. ACT NOW. 

J. E. SMITH, President 
National Radio Institute Dept./ INC4 

Washington, D. C. our own Home 
Pioneer and World 's 

Largest Home -Study Ra- 
dio training organization 
devoted entirely to train- 
ing men and young men 
for good jobs in the Radio 
industry. Our growth has 
paralleled Radio's growth. 
We occupy three hundred 
times as much floor space 
now as we did when or- 
ganized in 1911. 

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

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

am doubling and tripling the 
salaries of many 
in one year and 

less Find out about s 
this quickway to Rj 

BIGGER , 4.4 . 
pAr::, 

FILL OUT AND MAIL 
THIS COUPON. 

L feticmeEj+nplownentleroicetoall qradaates 

J. E. SMITH. President, 
National R::dio Institute, Dept. INC4, 

Washington, D. C. 

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

Name 

Address 

City st a t .. 

/fens(. mention TF.f.EPtfi7OV NSIrs when writing to ndrrrtiters 
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STUDENTS WORKING ON FILM SCANNING MACHINE OF OUR MODERN TELEVISION TRANSMITTER 

LEARN RADIOTEIIVISION 
TALKING PICTURES AT COYNE 

T6N WEEIIS of 590P Tßa1MNG on MUTO EQUIPMENT 
Dissatisfied with your job? Not 
making enough money? Then 
let me show you how to prepare 
for a real job and how to make 
real money, in RADIO -one of 
the fastest growing, biggest 
money- making trades on earth. 

JOBS LEADING 
TO BIG PAY 

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

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

Broadcasting - Television 
Sound Equipment 

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

H. C. Lewis, Pres. Radio Division Founded 189q 

COYNE ELECTRICAL SCHOOL 
500 S. Paulina Street Dept. 81 -IM Chicago, Illinois 

Free Employment Service 
TO STUDENTS 

After you have finished the course, we 
will do all we can to help you find the ob 
you want. We employ three men on a full 
time basis whose sole job is to help our 
students in finding positions. And should 
you be a little short of funds, we'll gladly 
help you in finding part-time work while 
at school. Some of our students pay a 
large part of their living expenses in this 
way. Get all the facts! 

COYNE IS 32 YEARS OLD 
Coyne has been located right here in Chi- 
cago since 1899. Coyne Training is tested 
-proven by hundreds of successful grad- 
uates. You can get all the facts abso- 
lutely free. JUST MAIL THE COUPON 
FOR A FREE COPY OF OUR BIG 
RADIO AND TELEVISION BOOK. r IN= _ IOW _a__-__ONO _ ONO. 

H. C. LEWIS, President 
Radio Division, Coyne Electrical School 
SOO 8. Paulina St., Dept. s I -IM, Chicago, 111. 

Send me your Big Free Radio, Television 
and Talking Picture Book. This does not 
obligate me in any way. 

Name 

Address 

City State 
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EVERYDAY 

QEIQSQ GJfii d 

KAR. HUGO GERNSRACK'S latest magazine, con- 
tains the most important and recent develop- 

ments in Science, Mechanics, Radio, Television, Avia- 
tion and Chemistry. For everyone, regardless of age, 
EVERYDAY SCIENCE ANI) MECHANICS will be 
found to be useful and instructive. Thoroughly il- 
lustrated with scientific events from all parts of the 
world, and helpful to thousands of high school, uni- 
versity students and instructors who wish to advance 
their scientific knowledge. 

Many excellent pages for the home workshop man 
who finds pleasure in building things: experiments in 
electricity, chemistry and formula, 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 ! 

$ Months $1.O 0 
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.. 

On All Newsstands 

MAIL COUPON TODAY FOR SUBSCRIPTION 

25c 
The Copy 

4 -Color Cover 
Over 100 Illustrations 
96 Pages -9x12 in. 

I 

I 

i 

Address 

' City State 

I (Cam!lan sulocriptiors not scripted at this price ) 

EVERYDAY SCIENCE AND MECHANICS 
98 Park Place, New York, N. Y. 

I enclose herewith One Dollar for which 
you are to enter my subscription to EVERY- 
DAY SCIENCE AND MECHANICS for the 
next Eight Months. 

Name 
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WHAT SIZE IMAGE? 
By HUGO GERNSBACK 

FVER since television came to the fore, there has been 
a lot of speculation, as well as misconception by the 
public, about the size of the television image we will 
obtain from our home sets. During the first experi- 

ments in television, conducted a few years ago, the image 
was not enlarged but was, roughly, about the size of a post- 
age stamp. Such an image had its advantages, in those early 
stages; for the rease:l that, though it was extremely small, 
the details were still clear, always providing that the machine 
was a good one. 

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

Present "Big Images" Misleading 
From the 6 -inch image to one 10 feet square (which was 

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

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

Best Size for Home Radiovisors 
To my mind, for television in the home to be successful 

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

VOLUME I 
NUMBER 5 

Position of Screen Important 
It would be advantageous, at least for the present, to have 

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

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

What Color Image? 
As to the best colors for the television image, only experi- 

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

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

Television in Future Theatres 
There is no reason to believe that motion -picture audiences 

in the future will not be entertained by direct television in the 
theatre. Distant events will be thrown on the screen before 
the audience while they are actually happening. Just as the 
motion -picture news reels are flashed on the screen today, 
though days and weeks after they have happened, it is con- 
ceivable that, in the future, when a big event is occurring, 
the projectionist will interrupt for a minute or two the pic- 
ture that is being shown, in order to throw on the television 
screen the climax of an important contest in some other part 
of the country, a gathering of great dignitaries, or some other 
scene of the greatest public interest. 

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

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

THE NEXT ISSUE COMES OUT DECEMBER 15TH 
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TELEVISION can no longer be 
side -stepped. It is a great 
question of the moment, not 
only to the radio industry seek- 

ing fresh impetus at this time, but 
to a world at large seeking new ac- 
tivities whereby to put surplus capi- 
tal, facilities and personnel to profit- 
able work. Therefore, an inventory 
of the new art, and a frank appraisal 
of its immediate and future value to 
industry and home, are quite in order 
at this time. 

Television Defined 
By television, of course, we refer 

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

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

Nov: Dec., 1931 

THE 

PROMISE 
By MERLIN H. AYLESWORTH 
President, National Broadcasting Co. 

Mr. Merlin P. Aides- 
worth, President of 
the National Broad- 
casting Co.. !rho pre- 
sents in the accom- 
panying article, I! i 
views on the present 
and fattire calllllll'r- 
rial development and 
sale of tclerisioll to 
the radio public. .11'. 
..t pli sleorth discusses 
such interesting ¡ihasex 
of the te ICI' i0 ll 
problem. as research 
and development : the 
importance of cooper- 
ation by -radio ama- 
teurs" and "I, l risinn 
experimenters ": t h e 

type of programs to 
be presented, and the 
many details that have 
yet to be ;corked out 
by rsprrini rn tres and 

engineers. 

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

, Nipkow's Dream Comes True 
Television is not new. As an idea, 

it dates back to 1884, when one Ger- 
man experimenter, Paul Nipkow, 
described in his patent how images 
might be broken down; translated 
into electrical terms; flashed over a 
suitable medium; translated back 
into light terms; and reassembled 
into a replica of the original. His 
method of analyzing the image, strip 
by strip, and translating the varying 
lights and shadows into electrical 
terms, with the reverse process at 
the receiving end, is the familiar 
scanning system of present -day tele- 

vision. Nipkow's fond dream of a 
practical application of his idea has 
been realized because of the advent 
of the necessary tools with which to 
perform the delicate work. Modern 
photoelectric cells make possible the 
accurate and rapid translation of 
light values into corresponding elec- 
trical terms. The vacuum -tube am- 
plifier permits of amplifying the 
electrical terms to any required de- 
gree at both transmitting and receiv- 
ing ends. The neon lamp is capable 
of translating delicate electrical 
variations into corresponding light 
terms which, arranged in proper or- 
der by a scanning system, serve to 
weave a replica of the transmitted 
image. 

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

Research and Development 
Crude as the basic television prin- 

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

television apparatus are discussed. 

TELEVISION 
results. Television -an old idea gone 
modern -is an ideal subject for re- 

` search and engineering development. 
If there be any novelty to television, 

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

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

Comparison with Pre - Broadcasting 
Era 

It may be recalled that the radio. 
telephone was by no means a novelty 
when the public at large became radio 
conscious. The idea of transmitting 
sounds via radio was at least 15 years 
old when the present broadcasting era 
began in 1920. From 1915 until 1920, 
many experimenters were on the air 
with radio telephone transmitters, for 
the most part engaged in point -to- 
point telephone conversations and, in 
a few instances, actually attempting 
mass communication or broadcasting. 
Entertainment programs were essayed 
in some instances. However, in the 

sfr absence of a definitely established 
program service, covering a sufficiently 
large area, the efforts could not en- 
tice the public to invest money in the 
necessary receiving equipment. Radio 
remained an experiment, appealing 
to radio amateurs and experimenters 
interested solely in the technical 
means and not the end. It remained 
for the inauguration of a positive 
program service aiming at genuine 
entertainment and enlightenment of 
the public, by Station KDKA of the 
Westinghouse organization at Pitts- 
burgh, to bring about the present 
broadcasting era. 

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

Interesting Angles on Present - 
Day Television Problems, 

as Mr. Aylesworth 
Sees Them. 

C Television can no longer be side- 
stepped! 

Crude as the basic television principle 
may seem. engineers and experimenters 
have achieved results far beyond original 
expectations! 
C Technically and commercially. television 
today compares well with the pre- broad- 
casting days of sound broadcasting! 

The present limitations imposed on tele- 
vision presentations are no greater than 
these imposed on early broadcast presen- 
tations! 
(7 The limitations of television are simply 
a challenge to the ingenuity of the broad - 
casters! 
1r Television technique offers unlimited 
opportunities for experimentation. Its 
present status is simply a repetition of 
early broadcasting history, when there was 
more pleasure in the never -ending building 
and tearing down of home -made radio sets. 
with which to intercept the feeble radio 
signals. Indeed. through the efforts of 
practical testing of transmitting and re- 
ceiving ideas in the field; with laboratory 
research workers and development engi- 
neers receiving the hearty cooperation of 
"radio amateurs" and "experimenters "; it 
is to be hoped that television progress 
may be materially accelerated. 
C Out of a vast amount of experimenta- 
tion. there has slowly but surely emerged 
a system which, in further refined and im- 
proved form. will become the basis of 
future home television. 
a The transmission is being developed 

step -by -step with reception developments, 
thereby building up to a complete tele- 
vision system, which will soon be intro- 
duced to the public as a vehicle of "prac- 
tical home entertainment ". rather than as 
an experiment. A reasonably stabilized 
technique will justify the mass production 
of television receivers, so that television 
equipment will sell at prices within reach 
of the average purse. And a sufficiently 
numerous and enthusiastic audience will 
justify attractive television programs. 
which will then be forthcoming. 
(A Television will not interfere with sound 
broadcasting. although it will no doubt 
supplement the latter in an altogether 
pleasing manner. Television will not re- 
place the existing broadcast receiver. but 
rather will work independently of or in 
conjunction with the latter, depending on 
the program service. 
C The radio buyer will not delay buying 

a broadcast receiver in the hopes of obtain- 
ing a "combination model ", for the tele- 
vision receiver will be a "separate and 
distinct unit for a long while to come ". 
on the basis of sound engineering and sane 
merchandising, 
(I That day will come when television is 

capable of flashing complete scenes over 
the air. Sporting events. parades. news 
events. ceremonies, plays. pageants -such 
subjects may eventually be handled by tele- 
vision, both in the studio and out in the 
field. at which time the "pictorial" presen- 
tation will surpass the "sound" presenta- 
tion in importance. 

just as crude, yet just as promising 
as the feeble attempts at propagating 
entertainment via radio telephony 
prior to 1920. Technically, it com- 
pares with the crystal detector and 
earphone stage of radio reception. 
Commercially, it enjoys about the 
same status as early telephone stations 
which catered to a handful of listeners 
possessed of infinite patience, courage 
and insatiable curiosity. Artistically, 
television again compares with pre - 
broadcasting efforts, in that whatever 
is lost in detail is willingly supplied 
by the imagination of the audience. 
The thrill of receiving programs 
flashed through space largely compen- 
sates for shortcomings in artistry. 

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

Present Limitations 
The existing television systems have 

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

(Continued on page 395) 

www.americanradiohistory.com

www.americanradiohistory.com


322 TELEVISION NEWS 

VON MIHALY 
Television 
SYSTEM 

Used 
at German Station 

Nov.-Dec., 1931 

THE elaborate television apparatus 
I shown in the large picture above, 

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

THE Von Mihaly television appa- 
ratus shown below comprises a 

television transmitter and receiver of 
minimum range, used either for 
teaching or demonstrating. 

ABOVE- Another version of the 
Von Mihaly television receiving 

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

DENIS VON MIHALY appears 
in the photo above, with one 

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

BELOW 
we have an elaborate 

model of the Von Mihaly 
(German) television receiver, 
with loud speaker and "image 
scanner" on top and below the 
voice receiver and power supply. 
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TELEVISION 
IMAGES 
CAUGHT 
AT SEA 

ANOTHER page in 
television history 
was written, when 

(under terrific static) 
the S.S. Leviathan, more 
than 350 miles out at 
sea, successfully picked 
up, on her television re- 
ceiver, images sent out 
by 2XAB, NBC, 2XR, 
3XK, and W1XAV, the 
last -named being the 
famous Boston pioneer 
television broadcaster, 
Shortwave & Television 

Above: Short- 
wave £l Television 
Corp. image re- 
ceiver on board 
the S.S. "Levia- 
than", which ap- 
paratus success- 
fully picked up 
several television 
programs from 

shore. 

S.S. "Leviathan" 
on which the 
television recep- 
tion successfully 
took place when 
she was more than 
350 miles at sea. 

Television transmitting station of the Shortwave El Television Corp., at Boston, which 

sent the "images" to the "Leviathan" while at sea. 

Mayor James M. Curley of Boston (left) 
and George Bancrof t, Paramount Publix 
movie star, who took part in the special 
program transmitted to the "Leviathan" 

at sea. 

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

AMINIATURE 
copy of the Schenec- 

tady "Union- Star" is shown be- 
ing sent by radio to a ship at sea from 
General Electric's short -wave station, 
with facsimile apparatus developed by 
Dr. E. F. W. Alexanderson. A beam 
of light travelling over the newsprint 
is reflected into a photo- electric cell, 
changing the light variations into 
electric vibrations, which are trans- 
mitted like any radio broadcast signal. 

Miniature copy of the 
Schenectady "Union - 
Star" ready to be rad- 
ioed to ship at sea, 
from short -wave sta- 
tion over facsimile ap- 
paratus developed by 

Dr. Alexanderson. 

Nov. -Dec., 1931 

In The 

TELEVISION 
EYE 

Pantomime a La- Television 

Miss Grace Voss, pan- 
tomime artist before 
the Columbia Tele- 

vision Transmitter. 

ideal performer before the "fly - 
ing spot" of television station 

W2XAB is Grace Voss, pantomimic 
artist, who is shown at left as she 
appears before the photo- electric cell 
bank, each Tuesday night at 7:45 
P. M. Animated gestures and vivid 
facial expression are the only media 
she employs to tell a story. A special 
"long- shot" lens picks up the image. 

Germans Inspect 
Alexanderson Televisor 

DR. E. F. W. Alexanderson, well - 
known engineer of the General 

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

technical equipment available here is capable of doing so. We predict that by next summer we shall see ball games tele- 
vised over more than one television system in this country. 

STRIKE ONE! GR 
JET 

ÁNESE 
VISUALISTS 

JAPAN is wide -awake when it 
comes to the latest advances in 
television, as the accompanying 
picture clearly demonstrates. 

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

By H. WINFIELD SECOR 

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

that television is indeed marching 
forward. 

Public Anxious to "See" Sporting 
Events 

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

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

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

(Continued on page 392) 
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Left: Miss Speed Free- 
man adjusting the tele- 
vision tuner control on 
latest model, vertical cab- 
inet receiver. This re- 
ceiver comprises two dis- 
tinct radio sets, one tun- 
ing in the "image" sig- 
nal, and the other the 
"voice" signal, which is 
heard on a loud speaker 
placed at the bottom of 
the cabinet. The new 
G a r n e r high- intensity 
neon tube, throws an 
enlarged image on the 
screen at the top of the 

cabinet. 
-Photo courtesy of Western 

Television Corporation. 

Right: Again we have 
Miss Freeman, artist of 
W9XAO and W9XAP, 
adjusting the image con- 
trol of another model 
television receiver de- 
signed by the Western 

Television Corp. 

Right: Chicago tele- 
vision broadcasting is 
becoming very "ambiti- 
ous"; here we see two 
artists presenting a 
"fencing bout" ' in 
front of the long -range 
television pick -up at 

W9XAO, Chicago. 

Below: Mr. William 
N. Parker. General 
Chief Broadcast Engi- 
neer, Western Tele- 
v is i o n Corporation, 
Chicago, at the con- 
trols of the scanner at 
W 9 X A P. "Chicago 
Daily News" Station. 

Nov.-Dec., 1931 

CHICAGO STEPS 
AHEAD in TELEVISION 

Above: Dr. Lloyd P. Garner, research engineer of the Western Tele- 
vision Corp.. operating the controls of television monitor at station 

W9XAP. operated by "Chicago Dail News ". 

THE photos reproduced on this page give some idea of tele- 
vision activities in Chicago. The two television receivers, 
suitable for home use and illustrated at the top of the 

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

www.americanradiohistory.com

www.americanradiohistory.com


Nov. -Dec., 1931 TELEVISION NEWS 333 

\\THAT The RADZOVISOR 

WILL of B LIKE ?W 
WITH the television broadcast 

programs becoming more and 
more interesting every day 

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

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

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

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

Vice -President, Jenkins Television Corp.; 
rider Engineer, Le Forest Radio Co. 

Answered by 

D. E. REPLOGLE* 

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

(1) Silent operation; 
(2) Translucent -screen projection, 

which can be observed from a 
wide angle; 

(3) Greater picture -brilliance than 
hitherto obtained; 

(4) Larger size of image; 
(5) Choice between orange color or 

black- and -white; 
(6) Compactness - 

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

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

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

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

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

New 3 by 3 ft. Image Projector 
THIS newest 
projector is 
built on a 
portable 

steel truck enab- 
ling one to move 
it from place to 
place without dif- 
ficulty. Every- 
thing required for 
the operation of 
the large projec- 
tor- is mounted in 
the cabinet, the 
complete power 
supply, amplifiers 
and power con- 
trols taking up 
most of the space. 

The controls on 
the projector are. 
in the order of 
their importance - gain control, 
light control and, 
of course, the 
switches required 
to start and stop the motor and am- 
plifier. The amplifier within the pro- 

Latest exhibition model Jenkins Projector. 

jector cabinet will operate from the 
(Continued on page 382) 
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at the German 
TELEVISION Radio Exposition 

By DR. FRITZ NOACK (Berlin) 

Several new designs of television scanners and receivers were shown at the famous 
German Radio Exposition and these are interestingly described by Dr. Noack, in the 
accompanying article. Some of the newest television inventions exhibited included a 
new "mirror- screw" scanner; the new von Ardenne "cathode ray scanner" for trans- 

mitting and receiving; also a new line of television kits. 

ALTHOUGH television at pres- 
ent is carried on in Germany 
over broadcast channels (i. e., 
ordinary long waves) and even 

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

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

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

Films Show Relative Scanning 
Efficiency 

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

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

The new 84 line "mirror -screw" scanner. 
with synchronous motor, exhibited at the 
German Radio Exhibition by the Tekade- 

Telehor Co. 

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

Disc and Tube Scanners Shown 
Much more significant, however, 

were the demonstrations of the Fern - 
seh Co., which exhibited one receiver 
with a Nipkow disc and one with a 
Braun tube. It is well known that 
the Fernseh Co. is working with the 
optical firm of Zeiss, which possesses 
highly efficient and precise apparatus 
for making optically exact Nipkow 
discs. While formerly, in disc recep- 

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

"Mirror- Screw" a Novelty 
The new "mirrow- screw" televisor 

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

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

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

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

TELEVISION NEWS 

A close -up view of the 
-neck" of the von Ar- 
denne cathode ray scan- 
ner tube for television, 
which was exhibited at 
the German Radio Ex- 
hibition. Note t h e 

space -charge cylinder at 
the extreme right; in 
front of this the 
anode, followed by the 
two condenser systems 
used for horizontal and 
vertical deflection of 

the electron stream. 
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Cathode Ray Receiver 
Transmitter 

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

and 

TELEVISION 
at the 

New York Radio Show 
In the Next Issue 

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

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

ratus. 

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

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

How von Ardenne Improved Braun 
Tube 

The receiving tube of von Ardenne 
differs from the transmitting tube, in 
that the electron stream, illuminating 
the luminous screen, is still influenced 
in its intensity by the television cur- 
rents which come from the trans- 
mitter. Modulating the electron 
stream in its strength has caused 
many headaches for television inven- 
tors experimenting with the Braun 
tube. M. von Ardenne has solved the 
problem by surrounding the filament 
of the Braun tube with a cylinder, 
applying a negative potential to this 
cylinder, and conducting the television 
signal voltages on the one hand to the 
filament, on the other to the cylinder. 

(Continued on page 381) 
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Fig. I-Cathode ray tube set up for the transmission of "movie" 
film images. 

IN a former article in this publica- 
tion the writer reported on suc- 
cessful transmissions by tele- 
vision, in which both transmitter 

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

Improvements Attained 
The progress attained, which ap- 

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

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

M. von Arienne: í'ober neue Fernsehsender 
und Fernsehempf[i nner mit Katho,i'n,trahi- 
rühren- "New Television Senders nad Receivers 
With Cathode Ray Tubes"-publis'ied In 
"Fernsehen ", No. 2, 1931. 
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YES - Europe 
Sees Images 

with 

Cathode Ray 
Tubes! 

By BARON MANFRED VON ARDENNE 

Europe has taken the lead in the development and 
demonstration of cathode ray tube scanners 
for both transmitting and receiving tele- 

vision images, due principally to the 
researches of Baron von Ardenne. 

Cathode ray scanners were shown 
at the Berlin radio show. 

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

Fg. 3 - Excellent 
photograph of a typi- 
cal image as reproduced 
on the target of Ger- 
man cathode raw scan- 

ner. 

Fig. 2- Cathode ray 
tube scanner for recep- 
t i o n of television 
images. as built by the 
Loewe Radio Co.. of 
Germany. and exhib- 
ited at the recent radio 

show in Berlin. 

The Transmitter 
The transmitting 'apparatus, which 

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

From the transmitting end, the 
different frequencies for "synchroniz- 
ing" and "light modulation" reach the 
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receiver over wires. At any rate, with 
the use of ultra -short waves as car- 
riers, there is no difficulty confronting 
us in the transmission of these fre- 
quencies; so that it is perfectly suf- 
ficient to perform the television ex- 
periments in the laboratory in the 
manner indicated. 

The Cathode Ray Receiver 
The receiver used today is repre- 

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

Pictures of Images Received 
Two recent pictures, obtained with 

the illustrated apparatus in the labo- 
ratory of the writer, are shown in 
Figs. 3 and 4. Of course these pic- 
tures are not retouched. If one com- 
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Fig. 4- Another photo of a television 
image as built up on the target end of a 

cathode ray scanner, as perfected by the 
author. 

pares the reproduced images with 
ordinary pictures, it will be recognized 
that they possess a richness of detail 
corresponding to about 9,000 pictorial 
elements. In Braun -tube television, 
with changeability of line and picture 
frequency, and the possibility of mut- 
ual covering of the controlled light 
points, practically nothing but a com- 
parison with ordinary pictures seems 
suitable as a basis of judgment. In 
both (on the original prints) pictures 
one can plainly see under the eye of 

the right head the familiar beauty 
spot (court plaster). The pictorial 
quality actually present when the 
photographs were taken was, with the 
continuously- adjusted framing rate of 
26, considerably better than appears in 
the pictures; i.e., it amounted to about 
10,000 to 12,000 pictorial elements per 
picture. The difference is due to the 
fact that, in the course of the illumin- 
ation, through disturbances in the 
power -packs, the A.C. heating, etc., 
small distortions of the pictures set 
in. These, however, do not disturb 
the eye, so long as they do not exceed 
the size of one pictorial element diam- 
eter. In the process of photographic 
fixation, on the other hand, even the 
above mentioned small distortion suf- 
fices to reduce the sharpness consid- 
erably. 

Present Limitations 
Today the limitation of the pictorial 

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

"Behind the Scenes" in a .Television Studio 
THE three accompany- 

ing pictures are in- 
teresting i n that 

they show several angles 
of television broadcasting, 
with which the public is 
not familiar. The photo at 

Rerr,rts herewith shorn trierision 
..Natio of Coln ar his Broadcast i no 
System Left -M ism Helen Chant. 
It !tray actress. Below -!tow 
speakers arai singers perforar in 

telee ísioa st odio. 

LIGHT IN REFLECTOR 
BOX 

'MIKE' 
ACTUALLY 
AT-A- 

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

(Conlinrr'( d on page 380) 
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The photograph above shows several different styles of "neon crater" tubes: Fig, 2 at the extreme left shows an air - cooled 
crater tube, with fins on the cathode to help dissipate the heat; the tube next to that has a large cathode plate and is viewed end - 
on; the third crater tube shown is viewed from the side, while the tube at the extreme right is viewed from the end. The feature 
of all crater tubes is to obtain a highly concentrated discharge in a small area, so as to have a bright point of light, instead of a 

widely diffused light. 

THE CRATER TUBE 
FABLY in the development of 

television, it became apparent 
that the light source is the 
"bottle neck" through which 

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

Vice- President, Jenkins Television Corp. 

By D. E. REPLOGLE' 
specially Prepared for TELEVISION Nnws 

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

nent authority. 

Inefficiency of Flat -Plate Neon Tube 
It is obvious that, if we are trans- 

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

We can readily deduce, from the 
above situation, that any method 
which can be devised to utilize the 

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

These facts and their natural de- 
ductions have led engineers (who 
know that in most gaseous types of 
tube the illumination is, roughly, pro- 
portional to the current through the 
tube) to attempt to develop a tube in 
which a highly -brilliant, concentrated 
point of light can be obtained, with a 
reasonable amount of current, such 
as from 30 to 150 milliamperes. It 
was important to preserve the linear 
increase in illumination with current, 
that has been developed in the plate 
type of lamp. The characteristics 
necessary are that each small increase 
in current shall provide a constant 
increase in illumination with faithful- 
ness of modulation; i.e., that the rap-. 

www.americanradiohistory.com

www.americanradiohistory.com


Nov. -Dec., 1931 

idly varying current necessary to tele- 
vision, which may be as high as 40,000 
cycles, shall produce no distortion. 
This last characteristic (i.e., response 
to high frequencies) has limited our 
television mostly to gas -discharge de- 
vices. 

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

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

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

Sectional view of water- cooled neon 
crater tube. 
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Latest type of neon crater tube. 

will term a "glow discharge" in the 
gas. 

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

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

With these facts in mind, the early 
experimenters set out to produce a 
"point- source" of light from a gas - 
discharge tube. The early work took 
the form of a small hole bored in the 
negative electrode of the tube, with 
an anode surrounding this hole; so 
that the potential gradient would be 
even all around the hole. It was pos- 
sible then to concentrate the flow of 
current through the electrode, through 

the gas in the hole, and a very intense 
light was achieved. This was trans- 
formed into heat with the result that, 
where light was brightest, the heat 
was greatest ; which led to the melting 
or sputtering of the metallic electrode. 
This darkened the tube and shortened 
its useful life considerably. 

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

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

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

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

(Continued on page 391) 

Diagram of connections used with crater 
tube. 
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BIRDS EVE ViEW 

Fig. 3 above shows top view of Ford spark 
coil and step -down transformer. 

THE attachment that I used on 
my one -tube short wave re- 
ceiver for seeing pictures from 
Washington, D. C., is very sim- 

ple. The pictures received at Daven- 
port, Iowa, by using that small piece 
of apparatus are fairly good. Now, 
here's the dope: 
Parts Needed for the Attachment: 
One filament transformer (Sec. 

voltage 2.5 -3). $3.00 
One Ford spark coil 1.15 
One A.C. switch .25 
One 3x7 -inch hard rubber panel .15 
One 7x10 -inch wooden baseboard .10 
Eight 1/2 -inch wood -screws 

(brass preferred) .05 
Two 3/4-inch wood- screws (brass 

preferred) .01 
Two binding posts (brass, nickel - 

plated) .05 

TOTAL .... $4.76 

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

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

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

The hook up of the short wave re- 
ceiver used appears at the left. The 
parts used are as follows: 
One 3- circuit tuner form, rewound 

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

1000 Miles 
By RAYMOND STEPHENS 

The author describes a simple and inexpensive television 
receiver, uhich enabled him to pick up Washington, 1). C., 

images at Davenport, la. 

Fig. I- Wiring diagram of Mr. Stephens simple television receiving circuit. with which 
he claims to have received television images transmitted from Washington. D. C. 

"W3XK," at his station in Davenport, /a. 

One 7" x 14" panel 
One 8" x 13" baseboard 
Two Pilot art dials 
One Bradley grid leak (variable) 
One .00025 -mf. grid condenser 
Two cord tip -jacks for phones 
Four binding posts 
One binding post strip, with four 

holes 
One S.P.D.T. switch 
One A.C. switch 
One 227 detector tube 
Two 45 -volt "B" batteries 
One .002 -mf. fixed condenser 

Z. 

1 
Fig. 4, above, shows terminal panel with 

Ford coil and transformer behind it. 

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

Assembly of the Televisor 
Now back to the construction of the 

attachment: 
Take off the Ford spark coil vibra- 

tor. Mount the coil on the baseboard, 
using strips of aluminum or brass 
3/8 "xl /16 "x10 ". The coil is mounted 
on the baseboard, 1 inch from the 
panel and running parallel with it. 
(See Fig. 2.) The filament trans- 
former is mounted in back of this in 
any convenient position. Mount the 
panel on the baseboard, using the two 
3/4" wood screws to hold it in place. 
At the front, left side, mount the two 
binding posts, one inch from the top 
edge and side. On the right side, 
mount the A.C. switch one inch from 
each edge (top and side). 

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

(Continued on page 390) 
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BUILDING A 1200 Cycie 

SYNCHRONOUS MOTOR 
By KENNETH E. SHERMAN 

Complete instructions are here given so that any one in the least familiar with 
mechanical or electrical work can build for themselves a 1,200 -cycle synchron- 
ous motor. The field winding is supplied with direct current from a 6 -volt 

storage- battery or other source. 

1.200 -cycle synchronous motor is here 
shown driving Mr. Sherman's scanning disc, 
the image visor being seen at the top of the 

picture. 

IN localities where a synchronous 
scanning disc motor cannot be 
operated from the 110 -volt light- 
ing circuit, synchronizing the re- 

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

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

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

The 1,200 -Cycle Oscillator 
The details of the oscillator and its 

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

The dynatron characteristic of '24 
tubes varies somewhat; that is, differ- 
ent tubes may require slightly differ- 
ent plate or screen -grid voltages to 
maintain stable oscillation. This is 
easily provided for by connecting one 
or two 41/2 -volt "C" batteries, in the 
plate or the screen -grid lead, as may 
be required. 

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

Tl is an ordinary push -pull audio 
transformer. Probably greater grid 
excitation could be obtained for the 

Rear view of Mr. Sherman's scanner, 
showing universal "power" motor driving 

scanning disc. 

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

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

The 1,200 -Cycle Synchronous Motor 
The synchronous motor (details of 

which are shown in Fig. 2 and 3) is 
similar in some respects to a phonic 
wheel. The armature has 120 slots, 
in which is the 1200 -cycle winding. 
The field has the same number of 
slots, and is supplieá with direct cur- 
rent from a storage battery. The 
armature and the field member are 
built up of thin pieces of soft iron. 
It is not necessary for the stator piece 
to be laminated in this case, as its 
winding carries only direct current; 
but this construction was convenient. 
The iron was first cut into pieces 7 
inches square, enough to make a stack 
about 5/s -inch high. Each piece was 
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'24 
C4 

.01-MF. \ 
C2 C1 

.06-MF. .0005- 
MF 

i 

i 

'27 

TELEVISION NEWS 

10 
FIG. 1 

T2 

C3 
.001-MF. 

+ 67V +22v. +180V. +500V. 

VARIABLE 
RES. 

NEON 
TUBE SM 

110V. (SYNCH. 
A.C. MOTOR) e- D.C. FIELD SUPPLY(BATT) 

Wiring diagram of 1,200 -cy le oscillator, used with synchronous motor desi_yned and 
built by Mr. Sherman. 

then carefully centered and screwed to 
a face plate in a lathe; using a fine 
sharp tool, a 5146 -inch circular piece 
was cut out of each, using care not to 
make the cut too wide. 

The stator pieces, B, were then 
drilled for small rivets and riveted 
securely together; after which the 
inside surface was filed down smooth. 
The circular pieces A for the rotor 
were bolted together temporarily with 
three bolts near the outside edge, and 
drilled through the center for a %- 
inch shaft. 

Truing Up Rotor and Cutting Slots 
The assembled rotor was then 
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Details of 1.200 -cycle synchronous motor 

Nov.-Dec., 1931 

placed in a lathe and trimmed down 
just enough to remove the sharp 
edges and to insure its being perfectly 
round and free from humps. The 
lathe used happened to be equipped 
with a large circular pattern, marked 
out in degrees; which was very con- 
venient for marking the location of 
the slots on both the rotor and stator. 
The slots were sawed with a power 
saw, using a blade 1/16 -inch thick, to 
a depth of 1/3 -inch in the rotor and 
Zia -inch in the stator. This leaves the 
teeth slightly over 1/16 -inch thick. 
The exact thickness of the teeth and 
slots is not important; but they must 
be accurately spaced and of the cor- 
rect number, 120. 

Motor Windings 
Both the stator and rotor are wound 

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

,//,IIIIIIIIf¡lf' 

//%/1lri > r1 .%%///:: 
A Af,1.1oI;,/%'% 

1 
Z 1.- 

_3_; I l I 

1-71- 2" 
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/// :é;%/O%//l//'%/í .Ó,leL3 

here 

FIG. 3 

described by Mr. Sherman. 

7" 
Details and dimensions of 1.200 -cycle 

synchronous motor, stator and rotor. 

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

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

The copper ring D is driven over the 
fiber insulator E, and the whole driven 
on the shaft, nearly up to the 3/s -inch 

i shoulder; followed by the fiber washer 
F. There are two of these assem- 
blies, one on each side of the rotor. 

There are four of the frame pieces 
S, mounted two on each side of the 
stator, with one of the spacers T 
under each end of each piece. The 
two cross members R support the ro- 
tor assembly by means of the brass 
bushings shown at J. These bushings 
are carefully' fitted to the shaft and 
are made to drive loosely into the 
cross -members, to allow for any slight 
error in alignment. 
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(E) 
(F) FIBER (F) 

SLIP RINGS MOUNTED OF SHAFT 

LOCK 
NUTS 

HOLE FOR 
BEARING 

FRAME 
PIECE 

(R) 

FIBER 
WASHERS 

AND 
SLEEVE 

BACK VIEW TOP VIEW 
SIDE SECTIONAL VIEW BRUSH ASSEMBLY MOUNTED ON CROSS MEMBER (R2 

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

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

WINDING 

)4 -WIRE (® am 
TEETH( SLOTS ® f ) 

STATOR 
WINDING 

(® m ) 
( ..m TEETHVm^ SLOTS 

m0. WIRE 

Brush Assembly 
The cross -members also hold the 

brush assemblies. The brush is held 
in place by the bolt K, which goes 
through the 3/16 -inch hole in the cross 
member. The bolt is insulated from 
the cross member by means of the 
fiber sleeve 0, and two fiber washers, 
P. Two nuts on this bolt, one on each 
side of the cross member, serve to 
adjust the position of the brush. The 
brushes, H in Fig. 3, are copper bars 
with a groove cut across one end to 
fit the slip rings. Opposite this groove 
on the same end is a small groove cut 
lengthwise in which rests the curved 
end of the wire spring I; the straight 
end of this spring goes through the 
small hole in the head of the bolt K. 
The slight tension required to hold the 
brush against the slip ring is obtained 
by turning the bolt until the brush is 
in place and the spring is bent slightly 
from the tension. 

FRAME PIECES (5) 

CRO55 
MEMBERS 

(R) 

SIDE VIEW 

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

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

Operation Hints 
To establish synchronism, for the 

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

If the synchronous motor is func- 

FRAME PIECES (5) 

A. //// %% /%///í°% ,. v 
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FARING 

1 \V) 

i ì 
BRU 

ASSEMBLY 
(ON INSIDE) 

j`v \ e.\,\ RO 

\ ;. fi ST 

:¡ i 
ORP 

o 

J 111 6) 
FR ON VIEW 

Assembly view of bearing brackets and brushes of 1.200 -cycle synchronous motor. 
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SUPPLY 

313 

TO SLIP 
RING 

ROTOR 
WINDING 

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

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

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

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

Another way in which this appara- 
(Continued on page 390) 
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The author in his home television laboratory. Here's the 
kind of photos we are looking for, so rush 'em along. all 

you l'isttalists ?l Pronto' 

SOME day I will tell of my wild 
dream of seeing at a distance 
in 1912 when selenium was the 
retina and the tantalum or 

tungsten filament incandescent bulb, 
which lit and extinguished instan- 
taneously (so we thought after years 
of association with carbon filaments) 
was our hope for modulated light. 
It did not materialize and nothing 
happened until 1930. 

The Challenge -"Look In "! 
Those signals that would almost 

"knock your ears off," coming in on 
a short -wave headphone set, with 

GETTING 
STARTED 

11l 

TELL VISION 
By EDWIN J. BACHMAN 

Pleasant surprises experienced by a dyed -in- the -wool 
television experimenter. If you do not rush out and 
buy a television outfit after reading Mr. Bachman', 

article -we miss our guess! 

RADIO CONDENSER COS. 
¡CONDENSER 

ROTORS 
SET SCREWED 

TO SHAFT .SAWED 
IN HALF TO MAKE 
Two FROM ONE 

announcements ending up with "look 
in," became the challenge that made 
me do something about it. 

Dismantling perfectly good electric 
fans; making scanning discs out of 
aluminum pie plates; adding a resis- 
tance- coupled amplifier to my regen- 
erative short -wave receiver; discard- 
ing a 65 -cent neon lamp for a regular 
Kino lamp; adding a stage of radio - 
frequency amplification to the short- 
wave receiver -and still not enough 
power to modulate the neon tube. 
Then two stages of radio -frequency 
amplification were used, and yet no 
pictures! 

L2 
'24 r---; '24 r '24 

50000 OHMS VOWME CONTROL 
ACROSS ,L W. AMPLIFIER INPUT 

1.4 - 

Ll 

67V. 

STAGEOF RESISTANCE ! 

COUPLED t67V. +135V, 180V GIVEPOSITVEPOCEIIREI OUTPUT 
30 MILS 

D.P O.T. Sw. 

11 
I ELECTRAO 45 LOFTIN- 

WHITE AMPLIFIER 

SEPARATE FILAMENT TRANSFORMER 
AND B" ELIMINATOR FURNISH 

CURRENT FOR TUNER AND FIRST STAGE AUDIO. r 
MAGNETIC 
SPEAKER "B " ELIMINATOR 

CHOKE FROM 
Bw BALKITE 

NEON TUBE u 

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

I Get Beautiful "Music" Patterns 
I came to believe that, if one lived 

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

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

What I Did for Condensers 
I took the four -condenser gang 

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

TELEVISION NEWS 

Here is another view 
of Mr. Bachman's 
television receiver and 
scanner -and look at 
the "Lab.!" My! My! 
A veritable "Experi- 
menter's Paradise" - 
with plenty of bat- 
teries, scanning discs, 
and just "oodles" of 
other radio parapher- 

nalia lying handy. 

ments, and these 
were fastened 
without having to 
drill any holes. The 
coils were wound 
after specifications 
given by the Jen- 
k i n s Laboratory 
for an A.C. tuner, 
and consisted of a 
tuned antenna coil, 
tuned plate of first 
R.F. coupled to the 
tuned grid of the 
second R.F., and a 
tuned impedance 
to a grid leak -con- 
d e n s e r detector. 
R.F. tubes are '24s and the detector 
is a '27. Transformers are taboo 
in television low - frequency amplifi- 
cation, where halftones are desired, 
and I never could make much 
of resistance -coupled audio; so I 
tried my "new love" in sound ampli- 
fication - the Loftin -White direct - 
coupled amplifier. 

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

345 

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

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

The audio amplifier for television should 
pass frequencies up to 40.000 cycles per second: 
the onlinary Loftin -white amplifier. not espec- 
ially designed for television, passes up to about 
one -half this trequeucy.- Editor. 

. FRONT VIEW - END VIEW 

ID 

Front and side views 
of Mr. Bachman's tele- 
vision scanner and re- 

ceiver bench. 

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

I now added, or rather, interposed 
a stage of resistance -coupled ampli- 
fication between the detector and the 
Loftin -White outfit; using another 
screen -grid tube. So much for the 
receiver. Signals are powerful and 
consistent, as my list at the end of 
the article will show. 

How I Checked Up Speed With 
Stroboscope 

I sent away to a mail -order house 
for a Daven two -foot, 48 -hole scan- 
ning disc; went to a chain store, 
where they sold machine shops on 
the installment plan, and bought me 
a polishing head or emery wheel 
stand to mount the disc on. A 1A -HP. 
washing machine motor, mounted on 
a sponge rubber mat, is used to drive 
it through round belting. A 25 -cent 
kneeling pad is used to absorb vi- 
bration and to provide a flexible 
motor mount. Keeping the picture 
in frame is accomplished by a slight 
pressure on the motor frame to 
tighten or loosen the belt. 

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

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

I am pleased to say that I met with 
much success and feel confident that 
there should be no reason whatsoever, 
why anyone interested cannot con- 
struct and build one with equal suc- 
cess. 

My First Experience 
My first experience with radio - 

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

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

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

Radiovisor 
By EDMOND DEANE, Jr. 

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

receiver. 

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

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

How I Built the Cabinet 
The photograph will give you some 

idea of how my television receiving 
outfit looks. The cabinet is made of 
three -ply veneer board of three - 
eighths -inch material, with pine strips, 

Short wane tuner used 
by Mr. Deane: note - 
the two .00016 mf. 
condensers across the 
inductances are vari- 
able. as is also the 
.00025 mf. condenser 
connected from o n e 

side of the tickler to 
"ground ". 

21/; x 34 -inch, used for border trim 
and legs. The cabinet stands five feet 
in height, measuring three feet in 
width, with a depth of two feet. 

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

In constructing the receiver, be 
sure to place the shadow -box first. 
Space the shadow -box opening the de- 
sired distance down from the top, but 
be sure and allow ample freedom for 
the revolving scanning disc. This 
opening should reach its widest point 
at the panel front; then taper to a 
narrower opening 11 /1x2% inches, di- 
rectly in front of the disc. 

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

WIRE 
RWOUND = 
RESISTORS 

450 OHMS 

"B +" 90V. 

B +" 45 V. 

RECEIVER -. 

20 
OHMS 

1 
0141k, ,.ò 
2.5 V.,A.C. 
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box. For clearer reception the lens 
can be omitted ; but the picture be- 
comes smaller, in accordance with the 
size of the neon tube's plate. 

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

The Scanning Disc 
On the scanning disc, placed behind 

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

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

The Motor 
The motor, which can be automati- 

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

In arranging the motor -bed, be sure 
to have as much support and anchor- 
age as is possible. Motor variations, 
which might cause some distortion in 
the field, are greatly lessened by the 
use of rubber cushions. 
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Mr. Deané s resistance - 
coupled television am- 
plifier. A suitable va- 
riable resistance should 
be connected in series 
with the neon tube to 

protect it. 
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The Tuner 
Our next consideration is the re- 

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

The amplifier, simple in design, 
must be matched with the receiver in 
order to function properly. I use a 

Motor and Neon Tube Hook -up 

THE accompanying circuit shows 
one method of hooking up a neon 

INPUT FROM 
AMPLIFIER 

OPTIONAL 
LISTENING CIRCUIT 

1. MF. 11 
NEON TUBE IV PHONES 

STANDARD 
V T SOCKET 

I10V.A.C.OR FAN MOTOR 

DC. SUPPLY (ABOUT'/i6N P) 

I/tTOIMF 
(OPTIONAL) / \1 

/ 

/ 

VAR HIGH 
RES TO CONTROL 

NEON TUBE. 

PUSH 

R -BUTTON \ 
ÌWO TO 150 \ 10 T015 OHM 

OHM VARIABLE 
RESISTANCE RESISTANCE. 

Neon tube and scanning motor hook -up. 

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

A 60 -CYCLE PHONIC WHEEL 
THERE is a novel method for main- ' taining synchronism which may be 
of interest to some readers. This 
makes use of the 60 -cycle current for 
synchronizing, and is recommended 
for those who have a 60 -cycle supply, 
but do not have the necessary 60 -cycle 
synchronous driving motor. By using 
an ordinary induction or universal 

separate power -pack for the amplifier, 
in addition to that used on the re- 
ceiver. When buying a power -pack, 
select one with no less than six hun- 
dred and fifty volts output. 

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

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

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

To 
G0 CYCLE LINE 

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

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

IN our last lesson we discussed 
certain properties of optical sys- 
tems, without much regard for 
their practical aspects. This 

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

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

(A) As shown in Fig. 1, it may be 
seen that, in the case of a convex lens, 
if the object is an infinite distance 
from the lens, the rays will lie in such 
lines that the image will be a point 
and will lie at the focal point F. From 
a consideration of the figure it will 
be seen that this is true; and that, as 
the object moves further and further 
away from the lens, the image moves 
toward the focal point, becoming 
smaller and smaller. 

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

:ltivanced Television Optics 

By C. H. W. NASON 
Television Engineer 

LESSON 5 

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

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

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

D 0 Y O U E N J O Y 

Mr. Nason's 
Television Lessons? 

What subjects would you like to 
have explained in these course 

lessons? 
Write to Mr. Nason in care 

of this magazine. 

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

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

Location of the Image 
In order to locate the position of 

the image we may use the equation 
1/q - 1/p = 1/f 

where p is the distance from the ob- 
ject to the lens, q the distance from 
the image to the lens and f the focal 

length. If, therefore, we desire to 
place an object at one position and 
the image at another, we need to vary 
only the distances and the focal length 
of the lens. How this is done we 
shall see later. In the meantime we 
wish to see how the equation applies 
to the cases noted above. (All dis- 
tances measured on the object side 
are positive, and those measured on 
the image side of the lens are nega- 
tive.) 

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

1/q = 1/f 
(B) In the second case, we must 

remember that the distances on the 
object side are positive and those on 
the image side negative. We thus 
have -q, +p and -f. The equation 
is in this case 

1/q + 1/p = 1/f 
(C) Here p is equal to f, and the 

equation reduces to 1/q = 0 and we 
have q equal to infinity. 

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

1/q - 1/p = -1 /f 
(E) In the last case we have posi- 

tive values for q and f, but a negative 
value for p. The equation is then 

1/q - 1/p = 1/f 

Size of the Image 
By a proposition in geometry (hav- 

ing to do with the relative sizes of 
the vertical sides in similar triangles) 
we may from Fig. 5, evolve the pro- 
portional relation: 

AB : AlBI = p:q 

With a concave lens, the image is always 
"virtual ", always "upright ", and always 
"smaller" than the object, as shown in 

Fig. 4 above. 
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The Design of a Jenkins Lens Disc 
The Jenkins lens disc is an adapta- 

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

9' 

Diagrams above are referred to by the 
author in the text, with relation to the 
design of a Jenkins "lens" scanning disc. 
How to calculate the focal relations of 
such a lens disc is explained by the author. 

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

1/p = 1/f - 1/q 
or 1/p = 1/4 - 1/120 

whence p = 4.13 inches 

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

AB : A1B1 = p:q 
or, substituting and expressing the 
quantity algebraically, we have 

1.2 /X = 4.13/120 
or 1.2 /X = .0344 

X = 34.8 inches (approxi- 
mately) 

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

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

1/p = 1/4 - 1/20 
1/p = 0.20 

p = 5 inches. 
And, from the equations giving the 
size of the object, we have: 

1.2/X = 5/20 = 0.25 
X = 4.8 inches 

Optical train utilizing a neon crater (high 
intensity, point of light, type neon tube). 
with lens disc, shield or diaphragm and 

projection screen. 

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

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

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

EXPERIMENTS WITH A KERR 
CELL -THE "HOW AND WHY" 
OF THESE LIGHT MODULATING 
DEVICES. 

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

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

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

In Our Next Issue 
CATHODE RAY SCANNERS -LAT- 

EST INFORMATION ON THEIR 
THEORY AND OPERATION, IN- 
CLUDING LATEST NEWS FROM 
EUROPE ON THESE TUBES. 

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

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

USED FOR CERTAIN REQUIRE- 
MENTS. 

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

ALSO PHOTOS AND DESCRIP- 
TIONS OF ALL THE LATEST 
TELEVISION RECEIVERS, AS 
WELL AS TRANSMITTERS; in- 
cluding the Latest Crater Tube and 
Lens Disc Projectors. 
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THE problems of television trans- 
mission and reception are both 
mechanical and electrical. Me- 
chanical considerations involve 

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

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

How Image Is Built Up 
Present -day developments in both 

mechanical and electrical phases of 
television are such that it is possible 
to transmit a good picture of a head 
in sixty horizontal lines; each line 
being broken up, theoretically, into 
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STENODE 
Is the sharp selectivity of "Stenode" quartz - 
crystal tuning an advantage in receiving 
television images? "Yes" - says Mr. 

Bouck, and he here explains why. 

Quartz - crystal used in 
the input circuit to the 
second detector in Fig. 
3. This crystal is prin- 
cipal factor in a super - 
selectivity feature of 

the Stenode. 

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

In Next Issue! 

HOW TO CONSTRUCT A 
"STENODE" 

Television Receiver 
By ZEH BOUCK 

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

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

80,000 Elements a Second! 
This is the present status of tele- 

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

Specially designed television tuner- amplifier, using the Stenode principle. 
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Applied to TELEVISION 
By ZEIT BOUI:K 

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

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

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

5. 4. 3. 2. 1. 0 1. 2. 3. 4. 5. 
KILOCYCLES F G. 2 

-P 9- 

Fig. 2 -Curve "A" shows the response 
characteristic of the Stenode as the fre- 
quency is varied from resonance; curve 
"B" shows the frequency- attenuation char- 
acteristic- showing the discrepancy be- 
tween the Stenode resonance and tone 
curves. accounting for the tone selectivity 

gain attained with the Stenode. 
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;-- .1b,we illustrates schematic line -up of a practical Stenode television rr,r er. 
The output of the three different amplifiers can be recombined in either a single neon 
tube, or several individual tubes, operated in an optical system of "transparent" mirrors. 

Good Image May Require 875,000 
Cycles 

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

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

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

Side -Band Transmission and Recep- 
tion Unnecessary 

It is the purpose of this article to 
show that the transmission and re- 
ception of these sidebands is not at 

all essential to the reproduction of 
these high frequencies -that the loss 
in the high frequencies attending 
"sideband cutting" in a receiver, can 
be fully compensated without tracing 
a vicious circle that would bring up 
interference and all the undesirable 
characteristics of the "broadly- tuned" 
system to the original degree experi- 
enced in a "sideband- admitting" re- 
ceiver. 

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

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

Stenode engineers have merely de- 
clared that, regardless of how sharply 
a receiver may be made to tune, it is 
possible to bring back the high fre- 
quencies, without killing selectivity; 
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Fig. 6 -The special dial developed for 
tuning the Stenode. A single knob con- 
trols the five -to- one -ratio for rough tun- 
ing, and the three -hundred -to -one ratio 

for final adjustment. 

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

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

Simple Sideband Analogy 
Any force applied in a given direc- 

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

Resonance Curve for Stenode 
Analyzed 

Fig. 1 shows the resonance curve of 
a typical Stenode receiver compared 
with similar curves of the sharpest 
band -pass and ordinary superhetero- 
dyne receivers. It is obvious that the 
sidebands must be severely and rapid- 
ly attenuated in the Stenode, with an 
attending loss in the high modulation 
frequencies. And it will be maintained 
by most engineers that this loss can- 
not be compensated without bringing 
the selectivity back to its original 
broad state. Their argument is based 
upon consideration of the sideband 
theory alone, and as such is logical 
and correct. 

Looking at it 
from their point of 
view, let us con- 
sider a receiver the 
resonance curve of 
which is down 6 
db. (decibels), or 
fifty per cent at 3 
kc. (kilocycles) off 
resonance. T h i s, 
by the way, repre- 
sents a very sharp 
receiver. Now if 
this receiver is 
tuned to a trans- 
mitter modulated 
by a constant fre- 
quency of 3 kc., the 
sideband repre- 
senting this fre- 
quency will be at- 
tenuated at 6 db. 
below normal; 

Fig. 1 -S h o w.s the 
resonance curve at "C" 
for a typical Stenode 
receiver, compared with 
that for one of the 
best "band selector" 
receivers (A) , and 
again at "B" for a 
"sharp" super- hetero- 
dyne receiver. The re- 
duction in background 
noise makes for clean- 

er television images. 

Nov.-Dec., 1931 

precisely as an interfering carrier 3 
kc. off resonance would be attenuated. 
To bring the 3 -kc. modulation up to 
normal, the amplification at 3 kc. off 
resonance will have to be 6 db. higher 
than that of the very low frequencies. 
But this will, in turn, bring up the in- 
terfering carrier the same amount, 
and apparently nothing will have been 
gained in making the receiver sharp 
in the first place. 

Carrier Modulation versus Sidebands 
However, this is only true if we 

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

(Continued on page 384) 
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New Jenkins large image console. 

PROVIDING 
a large, brilliant, un- 

distorted screen image that may 
be viewed by the largest home group, 
as contrasted with the peep -hole image 
and the handful of lookers -in of pre- 
vious equipment, the latest Jenkins 
Projector Radiovisor marks an impor- 
tant step forward. 

The new projector radiovisor com- 
prises a lens scanning disc, DeForest 
spot- source neon crater tube, trans- 
lucent screen, driving motor, focusing 
adjustment, framing handle and mo- 
tor controls, mounted in neat and com- 
pact chassis form. 

The unique feature of this radio - 
visor is the 12 -inch scanning disc with 

353 

JENKINS NEW HOME 
ES 

PROJECTOR 
Crater tube plus lens disc gives 

large brilliant image. 

60 lenses, each of 7/16 -inch diameter. 
The intense spot of light provided by 
the crater neon tube is focused, by 
means of a condensing lens, on to the 
lens scanning disc, which in turn 
throws a flying spot on the reverse 
side of a ground glass screen, to 
weave the picture. The scanning disc 
is rotated by the driving motor which 
is synchronized with the intercepted 
television signal, either by using a 
common A.C. power system or by the 
carrier beat of 1200 cycles. 

The DeForest crater neon tube is 
an entirely new and startling de- 
velopment, aimed at producing a high- 
ly responsive and concentrated light 
source for projected television pic- 
tures. The screen picture may be ad- 
justed and focussed for any size from 
3 x 31/2 inches up to 8% x 10 inches. 
The focusing control is on the front 
of the radiovisor chassis, as is also 
the small handle for framing the pic- 
tures. 

The driving motor is of unique de- 
sign, assuring constant speed and si- 
lent operation. It offers no interfer- 
ence for the television receiver, which 
may be placed in close proximity for 
compactness of the entire television 
set. 

The projector radiovisor is avail- 
able in chassis form or mounted, in 
combination with the receiver, in a 
handsome walnut console cabinet for 
living -room use. 

Side -view of new home projector with 
Crater lamp and lens disc. 

New Dual Range Television 
Receiver 

MEETING the first prerequisite of 
an ideal television tuner and am- 

plifier, the new Jenkins Model JD -30 
receiver in addition serves as a corn- 

(Continued on page 380) 

Above- Chassis of "Dual- Range' tele- 
vision and short wave receiver. 

IE 
Left -Front of "Dual Range" television 

receiver. 

Rear of receiver showing loud speaker ors. 
television terminals. 
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PICTORIAL 
SURFACE 

RECENTLY we have read fre- 
quent proposals, or reports, 
concerning the employment of 
a Braun tube for television. 

In fact the extraordinary ease with 
which the Braun (cathode -ray) tube 
can be adjusted to various scanning 
systems justifies the cost, which is at 
present still relatively high. Quite 
apart from that fact, one also pos- 
sesses in the Braun tube, an extraor- 
dinarily interesting indicating device 
for many kinds of electrical tests. 

How to Set Up Braun Tube 
Today the Braun tube is obtainable 

commercially in a form indicated by 
Baron Manfred von Ardenne, fre- 
quently described in the technical 
press. In this type of construction 
it has eight connections; three of 
which end at the socket of a Loewe 
triple tube, while the remainder lead 
to terminals on side (electrode) arms 
of the tube. :n setting up the tube 
in a holder it is advisable to make the 
fluorescent screen stand obliquely; in 
this way it is more agreeable to the 
observer. Fig. 1 serves as an example 
of this set -up. The expensive tube is 
thus protected as far as possible from 
mechanical injuries; in the casing one 
can put the accessory apparatus 
(under shields sheet iron, on account 
of the magnetic effect). One must 
not forget a magnet, by which the 
pictorial field can later be moved to a 
proper place on the screen. 

Three Operating Voltages Required 
For operating the tube three volt- 

ages are required: a low heating po- 
tential; a variable bias for the con- 
centration cylinder (Wehnelt cylin- 
der), and a high plate potential. To 
obtain great brightness it is advisable 
to use plate potentials of between 
1,000 and 3,000 volts; but with a 

E b 

SHIELDED 
POWER 
PACK 

FIG.1 

Braun Tube in cabinet. 

Fig. 2 -110 volt A.C. 
supply transformer, 
with rectifier and volt- 
age regulator, includ- 
ing low - voltage heater 

terminals H. 

stationary spot of 
light, avoid too 
high plate poten- 
tials, in order to 
spare the fluores- 
cent screen. 

A house -current 
power connection, 
especially construc- 
ted for this type of 
tube, is likewise 
commercially o b - 
tainable'''. One can, 
however, take the 
operating voltages 
from a home -made 
power pack. Fig. 
2 gives the hook- 
up for this. Here 
alternating current 
is used for heat- 
ing; which is an 
advantage of the 
Ardenne tube. 
Switch A serves 
for setting to dif- 
ferent plate potentials, while resist- 
ance R serves for adjusting the cylin- 
der bias. That one must take the high 
operating potentials into account in 
selecting the parts, is self -evident. The 
currents required are very slight; 
they are fractions of a milliampere. 

By regulating the heater current 
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Hints on Using 
A 

BRAUN TUBE 
as A 

SCANNER 
By DR. ERNST BUSSE 

One of the principal problems met with in 
adapting the cathode ray tube for television 
scanning, is the development of suitable oscil- 
lators to produce control currents of "saw - 
tooth" wave form, which are here discussed by 

Dr. Busse. 

-Ih11 

FIG.2 

General Radio Co., Cambridge, Mass. 

RG. 3 

Fig. 3 -Where cath- 
ode ray tube scanners 
are to be used for tele- 
vision, the control os- 
cillator currents must 
have a "saw - tooth" 
wave form, as shown 
by the graph at the 

left. 

and the cylinder bias one gets an ex- 
traordinarily- fine cathode ray, and 
thereby a small, sharply limited, spot 
of light on the fluorescent screen. It 
is most satisfactory, according to the 
manufacturer, to regulate the bright- 
ness of the fluorescent spot by chang- 
ing the cylinder potential. Therefore 
one connects into the wire leading to 
the cylinder the secondary winding of 
a transformer, whose primary wind- 
ing has the receiver current flowing 
through it. Better results are ob- 
tained by coupling through condens- 
ers and resistances. 

How Cathode Ray Is Deflected 
The cathode -ray is diverted from 

its usual direction by electric or mag- 
netic fields. Therefore one can move 
the spot on the luminous screen by 
applying various potentials to the 
pairs of deflection plates. For pic- 
torial reception, the spot must execute 
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the same movements as the scanning 
dot makes at the transmitter. In 
German television, the scanning dot 
executes a uniform movement from 
left to right across the pictorial field, 
375 times per second (line frequency) 
or 1,200 times per second in America. 
At the same time the dot moves 121/ 
times (20 times in America) from 
top to bottom in a direction perpen- 
dicular to this (i. e., to the other mo- 
tion) (pictorial frequency). Accord- 
ingly corresponding potentials must 
be applied to the two pairs of deflec- 
tion plates. 

Saw -Tooth Form of Deflecting 
Current 

In the application of sinusoidal po- 
tentials to the plates, the dot, since its 
deflection is proportional to the po- 
tential, woul ] hurry back and forth 
with correspondingly varying veloc- 
ity. Therefore such potentials are 
not suitable for use in television. 
Rather, for the correct scanning mo- 
tion the potential must rise evenly in 

TELEVISION NEWS 

Fig. 4 -One of the 
special "saw - tooth" 
wave oscillators used 
as "control' supply 
source in cathode ray 
scanners, utilizing a 
neon glow tube "G," 
shunted by a conden- 
ser "C "; this combi- 
nation causing period- 
ical discharges having 
a "saw - tooth" wave 

form. 

35o" 

TO THE 
BRAUN 
TUBE 

This arrangement furnishes switch 
oscillations which have a certain 
course in point of time, as indicated 
by curve II in Fig. 3. The deviation 
at b is insignificant and can generally 
be neglected. Much less pleasant is 
the deviation at a, which is caused by 
the extinguising process in the glow 
tube. In practice it causes in the pic- 
ture a distortion of the left edge of 
the picture and can be avoided only 

FIG 5 

TUBE 
I 

m ' 

H1 

H6F_____^ 

TUBE 

II 

point of time, from an initial value to 
a final value, then suddenly jump back 
to the initial value and again rise 
evenly- saw -tooth fashion. A periodic 
course of potential of the desired 
kind (see Fig. 3 -I) is shown by defi- 
nite relaxation oscillations, designated 
as switch oscillations. The best known 
way to produce switch oscillations is 
the periodic discharge of a condenser 
through a glow tube. 

In Fig. 4 is drawn a serviceable 
glow tube buzzer hook -up, suggested 
by Dr. Geffcken. The condenser C is 
charged by the saturation current of 
the tube E, up to the ignition poten- 
tial of the (neon) glow tube G. At 
the moment when ignition potential is 
reached, the discharge takes place via 
the glow tube, which lasts until the 
condenser C is discharged down to the 
extinguishing potential of the glow 
tube. The frequency of the switch 
or saw -tooth oscillation is dependent 
upon the size of condenser C and the 
magnitude of the saturation current 
of tube E. 

ï 

TO 
BRAUN 
TUBE 

Fig. 5-Diagram at 
left s h o w s another 
form of oscillator de- 
, ,rd as a source of 

n p pry for "saw - 
tooth" wave form 
control currents, suit- 
able for use with ca- 
thode ray scanners, and 
which is described in 
the accompanying ar- 

ticle by Dr. Busse. 

by the use of specially built glow 
tubes. Furthermore, the slight dif- 
ference between ignition and extin- 
guishing potentials, commonly shown 
by commercial tubes, is a disadvan- 
tage, since the diversion potentials at 
condenser C, are too small and there- 
fore have to be amplified once more. 
For these reasons it is advisable to 
use a tube switcher (oscillator). 

Separate Tube Oscillator 
The hook -up of the separate oscil- 

Fig. 6 - at right, 

shows path of cathode 
ray as it oscillates over 
the target screen at the 
end of the tube, with 
an applied control fre- 
quency. Fig. 7 shows 
path followed by ca- 
thode ray with applied 
"saw - tooth" control 
frequency of 350 to 

400 cycles. 

FIG. 4 

lator tube is shown in Fig. 5. In prin- 
ciple it is similar to the Flewelling 
hook -up. The block condenser C is 
very quickly charged by the oscilla- 
tions of the tube I, which is very 
stiffly back -coupled, to so high a 
value that the oscillations break off. 
The discharging of the condenser 
takes place via the saturation current 
of tube II, until the oscillations set in 
again. The course of potentials is 
approximately that of the ideal curve 
I in Fig. 3. For practical purposes 
it is to be noted that the back -coupling 
must be made as stiff or tight as pos- 
sible, hence the smallest possible con- 
denser in the oscillation circuit and 
the largest grid circuit coil. 

The frequency is roughly adjusted 
by interchanging condenser C. It 
changes with the plate potential and 
with the saturation current of tube 
II. At the same time the amplitude 
of the saw -tooth oscillation is influ- 
enced by the plate potential. The fre- 
quency is slightly dependent on the 
heating of tube I, and on the size of 
the oscillation circuit condenser. 
Therefore one should undertake the 
adjustment of the amplitude by chang- 
ing the plate potential, the rough ad- 
justment of the frequency by chang- 
ing the heating of tube II, and the 
fine adjustment by the heating of 
tube I. 

Adjusting Pictorial and Line 
Frequency 

In order not to spend too long a 
time in adjusting pictorial and line 
frequency during image reception, it 
is advisable to attend to the adjust- 
ment beforehand. As an aid for ad- 
justment of the correct frequencies, 
it is most advantageous to use the 
60 -cycle alternating current. If one 

(Continued on page 386) 
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How to Build an Automatic 

,synchronizing Brake 
Which Will Hold Your Image Steady 

SYNCHRONIZATION is a diffi- 
cult point for the average tele- 
vision amateur, unless he famil- 
iarizes himself with the prob- 

lem and its solution. In this period- 
ical a number of very serviceable de- 
vices have already been described, but 
many of them have certain disadvan- 
tages. It is fairly practicable to brake 
the disc, in some sets with the hand, but 
then one cannot leave the set, to make 
any experiments. (This inconvenience 
can be avoided if one does the braking 

FIG.1 

By W. MANSFIELD 

The author provides a new and 
interesting design of brake, 
which is automatically applied 
and released by the scanning 
line current, so as to Bold the 
image steady. All of the parts 
can be easily made by the ex- 

perimenter. 

PICTORIAL 
LINE CURRENT 

Amaral' 
I 

I INTERRUPTED' 
I BY 

COMMUTATOR I SEC. 

by an electrically- operated brake, and 
provides an extension cable with a 
push button for the brake -magnet; 
then he can work the brake from any 
desired point.) In other sets, the 60- 
cycle A.C. is used to run a La Cour 
(phonic) wheel; yet I have seldom 
found A.C. suitable for satisfactory 
synchronization (the picture wanders 
back and forth!). 

The apparatus to be described here 
is easy to make; it was built accord- 
ing to a proposal to use the 60 -cycle 
A.C. line- frequency for synchroniz- 
ing. 

The television broadcasts taking 
place at present have a line frequency 
of 1200 cycles, which is produced by 
a current impulse occurring at the 
end of each pictorial line. That is to 
say, 60 (lines) X 20 (pictures per 
second), equals 1200 (cycles). 

Fig. 1. Graph show- 
ing pictorial (image) 
line current, inter- 
rupted by the "brake 

commutator. 

The `Black- Streak" Current 
These current impulses appear in 

the television picture as a horizontal 

Fig. 2. Showing 
author's arrangement 
of the commutator 
and relay used in 
operating scanning 
disc brake here de- 

scribed. 

At the points marked in a heavy line, 
the potential sinks below the average 
and the neon glow -tube is extin- 
guished. Since this process is re- 
peated after each line, we see in the 
picture a black streak. Now, if we 
switch in, between the current source 
and the glow -tube, a commutator 
mounted on the axle of the disc, and 
join in parallel to it a relay (Fig. 2), 
the glow tube's current goes either via 
the short- circuited commutator or, in 
case this circuit is interrupted by the 
commutator, through the relay. If 
one uses a commutator with 60 seg- 
ments, the current is interrupted 60 
times. Now, if the commutator is so 
adjusted that the interruptions coin- 
cide with the picture streak, then the 
entire pictorial -line current goes via 
the commutator, and only the "picture 
streak" over the relay. The latter 
( "picture streak" current) has, ac- 
cording to Fig. 1, a lower potential 
than the closed- circuit current. The 
relay armature is adjusted by a spring 
or the like; so that it is just attracted 
at the potential of the closed- circuit 
current, but must at once spring back 
on reduction of same. Therefore the 

black streak (presupposing that we 
receive a positive picture!) The in- 
tensity curve of the received pictor- 
ial -line signal would look like Fig. 1. 

Fig. 3. at left. Shows 
graphically the image 
line current, ' ' R 
representing that part 
of the image current 
which actuates the 

brake relay. 

FIG. 2 o 

relay is not closed by a picture -streak 
current passing through. 

How "Streak Current" Works Brake 
But this is only the case when 

transmitter disc and receiver disc run 
"evenly." If the receiver disc runs 
faster, of course the commutator's in- 
terruptions likewise take place some- 
what too soon, at any rate, not in the 
periods in which picture -streak cur- 
rent is flowing. In Fig. 3, we see in 
the heavy line of the curve (section 
represented at "R "), that part of the 
picture- current which goes through 
the relay and closes the armature cir- 
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cuit: for now the potential is higher 
than the closed- circuit current. 

According to Fig. 4, this armature 
activates a switch, which opens the 
circuit of a (storage or dry battery) 
electro- magnet. By this means the 
magnet releases the brake lever, 
which now presses against the com- 
mutator and brakes it. The braking 
ceases at the moment when the Nip - 
kow disc has reached the velocity at 
which the "picture- streak" and the 
commutator's interruptions coincide. 
As we see, this synchronizing system 
operates by braking; it is therefore 
necessary to have the operating motor 
always run somewhat faster. 

Fig. 4 shows the hook -up; the neon 
glow -tube being connected directly in 
the plate circuit of the last amplifier 
tube. Of course, one may use any 
other kind of coupling. The commu- 
tator indicated here is an ordinary 
interrupter, which we can make (or 
buy) for ourselves and which has 60 
slits (the illustration shows only 8, for 
the sake of clarity). As already men- 
tioned, the braking is performed on 
the commutator, to protect the disc 
from any injuries which might befall 
it from direct braking, if it 
were too violent. 

How to Make the 
Commutator 

The commutator we can 
make out of a piece of cop- 
per or brass, 4x4x0.2 inches. 
After drawing a circle on it 
(radius 2 inches) we divide 
it, by a protractor, into 60 
parts of 6 degrees each. In 
the center we bore a hole 
corresponding to the shaft 
of the motor. Now the piece 
of metal is either turned on 
the lathe, or carefully filed 
down to the circle drawn 
on it. In the edge we saw, 
at the marked 60 places, the 
slits. One must use a hack 
saw with as thin a blade as 
possible; so that the slits 
will not be wider than .04 to 
.06 inch. Into each slit we 
force tightly a little strip of 
cardboard or Bristol board, 
and cut off with a razor 

TELEVISION 

blade what pro- 
jects. When all the 
slits are ready, we 
lay the disc in a 
vessel filled with 
melted paraffin, and 
let this stand for 
some time in the 
oven ; until the 
strips of cardboard 
are well drenched 
through and all 
gaps still existing 
are filled up. With 
a rag we rub down 
vigorously before 
cooling, a n d re- 
move with emery 
paper the paraffin 
remaining on the 
edge of the disc. 

From a piece of 
round brass we 
make an adjusting 

Fig. 5. Appearance of 
the complete synchro- 
nizing relay and brake 

magnet assembly. 
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Fig. 4. General hook -up of the synchronizing brake and relay, 
the lower pair of electro- magnets representing the brake. 

ring for the com- 
mutator. A suit- 
able hole is bored 
for the shaft of the 
disc; and a second 
one perpendicular 
to this, in which 
we tap a thread 
and insert a set- 
screw. Then the 
adjusting ring is 

Fig. 6. At left, close - 
up View of commuta- 
tor brake and contact 

brush. 

soldered to the commutator. 
The brake lever is made 

of band iron, 0.6 inch wide. 
For a shaft there is to be 
soldered on a screw 11/4 
inches long, which is held at 
each side by a strip of sheet 
iron; these last serving as 
pedestal bearings. The brake 
block consists of a piece of 
wood, rounded out, and the 
rounded part having felt 
glued to it; on the opposite 
side is fastened an ordinary 
tension spring. 

Building the Brake Magnet 
The electro- magnet, which 

may be fed by a storage bat- 
tery, we can likewise make 
ourselves. A piece of % -inch 
iron rod bent in a U- shape, 
heated to a white heat and 
slowly cooled off, serves as 
core. Two coil bobbins fit- 
ting on it are wound with 
copper wire, No. 24 B & S 
gauge, double silk covered. 

The number of turns cannot be given; 
since the necessary magnetic force 
depends on whether the brake lever 
can be pulled down easily, or with 
more difficulty. Pay particular at- 
tention to see that the direction of 
winding of the two coils is opposite, 
in order to produce North and South 
poles. 

The contact board, the construction 
of which is shown in Fig. 6, consists 
of insulating material. The springs 
are to be bent out of German silver, 
brass ribbon, or, best, of phosphor 
bronze. One spring bears on the edge 
of the disc, the other on the rim of 
the commutator. 

(Continued on page 384) 
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Controlling.the "Output" Quality 
By GEORGE H. HABY 

IHAVE 
seen the inquiry in TELE- 

VISION NEWS for television accom- 
plishments, etc., so here is mine: 

I have a four -stage radio -frequency 
receiver, with two-stage audio using 
transformers; the tubes are 224, 227 
and 245. 

With this article I send a sketch of 
my output to speaker and neon lamp. 
With this arrangement one can re- 
tune the set while operating the tele- 
visor, and still hear the signals. You 
will find the neon tube (furnished by 
the Jenkins Company) makes a fairly 
good load, for impedance, to a speaker; 
and there will be very little effect on 
the glow of the neon tube, when the 
speaker is plugged into the single -cir- 
cuit jack as marked on sketch. This 
arrangement will be a very good help 
to those who have a very sensitive re- 
ceiver, or (in my case) on account of 
the little fading of the Jenkins broad- 
cast station. The grid -bias system 
that I am using will be a great help 
to those who have trouble with images 
which are nothing but black and bright 
white without detail, when the radio 
receiver is tuned to a good volume. 
By turning on more grid -bias resis- 
tance, the picture will become dimmer, 
but it will be much clearer in detail; 
that is if you have a good audio and 
detector system. 

My receiving set is a home -con- 

structed outfit, shielded with copper 
wire screen (which I described in an 
article appearing in the March issue 
of RADIO CRAFT, page 540.) 

I tried resistance amplification but 

Here is Mr. Haby's ' output 
circuit ", successfully used on 
his television receiver at 
Akron. Ohio. He viewed 
images picked up from Wash- 
ington, D. C. (400 miles 
away!) and other stations. 

FILAMENT 
LEADS 

plogle more distinct than the pictures 
photographed in the May -June issue of 
TELEVISION NEWS (page 95). The 
moving pictures which have more than 
one moving object will not come in 

POWER. 
TUBE 

TO NEON /ti 
LAMP 

-cr N. 

1500 _ 
OHMS 

2. MF. 

SINGLE 
JACK 

I MF. 
SPEAKER. 

0- 150000141.VAR. 

had trouble with double, triple (and 
sometimes more) images in the pic- 
ture. I am now using transformer 
audio; 6 : 1 in first stage, 2 : 1 in 
second stage, with primary windings 
reversed in first stage to give me a 
positive picture. 

I can truthfully say, that between 
the slight fadings of the Jenkins 
broadcast station, I can see the pic- 
tures of Lee DeForest and Mr. Re- 

C 

DOUBLE 
JACK 

.134: 

L 
30 HENRY 

CHOKE. 

satisfactorily; possibly because my 
audio will not carry the frequency. 
These signals are being received in 
the city of Akron, Ohio, 400 miles 
from Washington, D. C. 

I have a complete radio experimental 
laboratory and would like to get in on 
some of these special test broadcasts if 
I knew when they would be on the 
air; and also whatever new is on in 
television. 

Tinfoil on Neon Tube Brightens Image 
THOSE interested in television re- 

ception will doubtless feel an inter- 
est in the construction or, rather, the 
adaptation of a neon lamp for tele- 
vision. Naturally the results obtained 
with the lamp are not so good as with 
those actually on sale for television 

TINNED 
PAPER 

OR 
TIN FOIL 

purposes; but it affords the amateur 
an economical way of getting initiated 
into television. 

To "make" our television lamp, one 
must procure at any electrical store a 
small neon lamp; say, of the kind hav- 
ing in the interior a small metal letter. 

Housed as it is, one will 
note the inconvenience of 
the plate's not being illum- 
inated evenly enough 
everywhere for the tele- 
vision image to appear 
with sufficient clearness. A 

means to overcome this inconvenience 
is just what we are to describe, and 
this is what our "construction" 
amounts to. 

Procure a sheet of tinned paper 
(i. e., "silver paper ") as bright as you 
can get. (Tinfoil can also be used.) 

RECTANGULAR 
WINDOW 

Here is another idea for intensifying the 
light from a neon glow tube, which uti- 
lizes tinfoil or "tinned paper" glued over 

the outside of the tube. 

This can be obtained easily from the 
wrappings of chocolate and other 
dainties; but bear in mind that some 
are wrapped in aluminum paper, 
which is not so brilliant or so malle- 
able. 

Cover the bulb of the neon lamp 
with varnish or any very transparent 
substance suitable for gluing; and 
neatly put on the silver paper, smooth- 
ing it carefully and having the 
brighter side toward the inside. 
Leave a "window" of rectangular 
shape corresponding to the height of 
the spiral, and the distance between 
two consecutive holes of the television 
disc; or say, 1.2 inches wide and 1 

inch high. 
If the silver paper has been care- 

fully smoothed, one will get an inside 
surface reflecting the light in all direc- 
tions; and in the window there will 
appear in view a rectangle of intense 
light. 

In this manner, the constructor 
avails of the maximum light -not 
merely that from the front part of 
the plate, but also that which is pro- 
duced on the opposite surface -which 
is reflected by the silver paper and so 
gives a most satisfactory luminous 
effect. 
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These small commercial neon lamps 
have inside them, in the lower part of 
the socket, a resistance of high value; 
which is not prejudicial, since the 
lamp functions equally well with it, 
but requires so much higher voltage 
for functioning. One obtains a little 
more luminosity, with less voltage, by 
cutting out the resistance and con- 
necting the lamp in the radio circuit; 
but under these circumstances he 
should take care not to light it from 
the power main. Without the internal 
resistance the current will be so 
strong as to burn out the lamp and 
make it useless. Radio Revista. 

D ECENTLY, H. Tzschentke has 
1 t recommended, in "Funke- Bastler," 
a small alteration of the glow -lamp in 
order to make better use of its light. 
In fact, he proposes gluing on the 
bulb of the lamp (with white lacquer 
or shellac) the frame shown in the 
illustration, which is made of stout 
cardboard. It rests firmly against the 
glass and has in front a rectangular 
opening 1 5 /16 "x17/8" (inside measure- 
ments). The edges must be perpen- 
dicular to the base of the lamp. The 

TELEVISION NEWS 

One method of improving and 
conserving the life of a neon 
tube. by using a shield and 
also aluminum bronze over 

the outside of the tube. 

ALUMINUM 
BRONZE WAX OR 

- TISSUE 
PAPER 

NEON 
LAMP 

free part of the bulb is mirrored with 
aluminum bronze and, after thorough 
drying of the bronze is coated with 
black spirit lacquer. 

The rectangular cut -out of the 
cardboard frame is to be pasted over 
with silk (waxed or tissue) paper. 
The luminous surface is then to be 
placed about 3 mm. (1/s -inch) from 
the perforated disc. This arrange- 
ment has the advantage that the light 
of the glow -lamp is concentrated on 
the Nipkow disc, and is not previously 
radiated in all directions. Besides, 

CARDBOARD 
FRAME 

the entire waxed paper surface is 
more evenly illuminated, through its 
greater distance from the cathode. 
The picture screen is to be put in 
front of the perforated disc. -Rafa. 

Synchronizing the Televisor 

THOSE 
who have followed previous 

explanations about the construc- 
tion of television receivers will be in- 
terested in the explanations given for 
maintaining synchronization in the 
receiving set. 

The procedure consists in using the 
60 -cycle alternating current to keep 
the speed of the receiving disc con- 
stant. 

For this purpose the disc is a sheet 
of iron, a millimeter (.04" or 3/64 ") 
thick, there being left in the center 
six spokes about 3/ -inch wide, the rest 
being cut out. Examine the drawing, 
which shows the details. 

By means of a support, two electro- 
magnets (2 old A.F. transformers 
may be used, connecting to the pri- 
maries) are mounted in the manner 

OA MOTOR 
RAMS,, 

indicated in the drawings; in such a 
way that the two pass simultaneously 
in front of two of the iron spokes. 

The coils of these electro- magnets 
are connected with the alternating 
current by means of a switch. If the 
set has already a disc of aluminum or 
some other metal, one can fasten to it 

We Want 

TELEVISION HINTS 

LIKE THESE 

and will pay cash for them'. 

/ SCANNING DISC 

SYNCHRON)Z'NG MOTOR 

1/8-x 2' a 
BAND IRON r . 

ORDINARY 
MOTOR 
(NOT - 

SYNCHRONOUS) 

110 VOLTS fAC DR DC 

WING 
NUT 

KNOB 

MAGNET 
FRAME 

i 
60 CYCLES 

® 

Right: An ingeni- 
ous method of us- 
ing synchronizing 
magnets. placed in 
close relation to 
iron spokes o n 

scanning disc. 

60 CYCLES 

I 

Left: A side -view of 
the television syn- 
chronizing scheme, 
using electromag- 
nets which act on 
the iron spokes of 
the specially made 
television disc. Mag- 
nets are movable. 

by means of screws, strips of iron 1 or 
2 mm. (.04 or .08 inch) thick; so as to 
form 6 equidistant spokes. The di- 
mensions of these spokes (strips of 
iron) will be such as to cover the 
width of the electro- magnets. 

To synchronize the receiving disc, 
start the motor without applying cur- 
rent to the electro- magnets; by means 
of the resistances, regulate the speed 
of the motor. When the image ap- 
pears in the exact square, suddenly 
onnect the electro- magnets to the 

A.C. 60 -cycle supply. A horizontal 
balancing of the image will be seen, 
::nd this will go on diminishing, little 
by little, until it is perfectly steady in 
the square. -Radio Revista. 

SYNCHRONIZING 
MAGNETS 

(6) 
IRON 

SPOKES 
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The "Multi-screen" 

MAKES IMAGES 
Visible From 

All Angles 
By C. MAGGI 

The nucleus of a revolutionary idea in television 
scanner design is here revealed. By pro- 

jecting multiple images, persons 
in any part of a room 

can view them. 

EFG-2 

Above: Another design of multi- screen 
television cabinet and receiver, the same 
image appearing on all four sides of the 

cabinet. 

Right: One form of the multi - screen tele- 
vision receiver, utilizing mirrors or other 
screens on which four or more scanning 

beams reflect the same image. 

THERE is one objection to all of 
the television receivers of today 
as the writer sees it, and that 
is -the few persons who can 

see the image have to crowd together 
so as to be in a fairly straight line 
with the lens (or small screen) upon 
which the image is projected. With 
my "multiscreen" idea, here illustrat- 
ed, one can see the image from any 
side of the room and the drawings 
show one method whereby the four 
(or more) images may be projected 
upon screens on four sides of the 
television cabinet. 

Right:Changes in speed are caused by improper alignment of gears. 
Below: Gears driving four scanning discs, a neon tube being placed 

behind each disc. 

SCANNING 
GEAR 

SCANNING DISCS FIG. 4 

----4 r 
!S.a`.."".."'""""""".\ 

f 

.......uuu` 

In the simple scheme which the 
drawing here discloses, a synchronous 
motor may drive a master gear; and 
this in turn would mesh with, say, 
four gear pinions, mounted on the 
ends of the four scanning -disc shafts. 
Behind each scanning disc is placed a 
neon tube, which may be of the new 
high- intensity "crater" type, together 
with a suitable lens assembly; or else 
the new lens type discs may be util- 
ized. 

Another scheme, which can be read- 
ily worked out by optical experts, 
would involve the use of bui one neon 
crater tube for instance, with a lens 
scanning disc mounted over it in a 
vertical position; the four screen 
images can then be produced by opti- 
cally reflecting the beam of light 
coming from the single revolving 
scanning disc, by a suitable arrange- 
ment of prisms and mirrors. The 
single scanning beam could, in other 
words, be so reflected as to show on 
the four (or more) screens simul- 
taneously. 

At first thought, one might believe 

IN THIS POSITION THE 
SPEED OF THE DISC 

IN THIS POSITION THE 
SPEED OF THE DISC 

IS REDUCED 

GEARS IN 
CORRECT POSITION 
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that it is much more expensive to 
build a "multiscreen" receiver; but 
such is not the case, since it would 
cost but a little more than the ordi- 
nary single- screen receiver. The essen- 
tial parts needed are: four scanning 

SCANNING DISC 

MACHINE SCREW 

CHUCK II. /'OIL HOLE SHAFT 

TELEVISION NEWS 

Below: Detail of a 

single scanning disc 
and shaft with sup- 

port bearings. 

SCANNING 
GEAR 

MACHINE 
SCREW 

ELBOW 

STEEL FRAME 

discs, four neon tubes, four screen 
assemblies, one upright motor and five 
gears. In assembling the multiscreen 
scanner, mount the motor to the base- 
board. The master gear (4 inches in 
diameter) is mounted at the end of 
the motor shaft, and four gears (2 
inches in diameter) are mounted about 
the master gear (90 degrees from 
each other) with a / -inch shaft 7 

MASTER 
GEAR 

SCANNING DISC 

361 

GUIDE 
ROLLERS 

Above: Fig. 5. The 
edges of the scanning 
disc are prevented 
from wabbling by 
guide rollers as 

shown. 

inches long. One end of the shaft 
goes to the scanning disc and the 
other to the scanning gear, which is 
revolved by the master gear. (See 
Fig. 3.) 

The four scanning shafts are sup- 
ported by means of a four -sided steel 
frame, with its associated collars, etc., 
thus making a rigid support for the 
scanning shafts. Care should be taken 

GUIDE 
ROLLERS 

in mount 11g the scanning gears; for 
the displacement of one gear as little 
as 1/32 of an inch will alter the speed 
of the scanning disc (see Fig. 4). Two 
sets of guide rollers are also provided 
for each scanning disc (Fig. 5). 

For aligning the scanning discs 
take the exact center of the picture 
frame and place across it a very fine 
string or wire, with a source of light 
behind it. Rotate the scanning disc 
until the first aperture is at the exact 
position of the string. Then fasten the 
motor chuck and repeat with the 
other three, without displacing the one 
preceding the one you are adjusting. 
In other words, the first aperture of 
the four scanning discs must cross the 
center of the picture frame at the 
same time. 

Television Motor Driving Hints 
motor -driving schemes of interest to the 

television experimenter are shown herewith. 
At Fig. A, we see that unless an idler pulley is 

used to cause the belt to press tightly against the re- 
spective pulleys, that where open belt drives are con- 
cerned, the distance "X" between the centers of driver 
and driven pulleys should be at least three times the 
diameter of the larger pulley. A very good motor drive, 
of the belt type, calls for the use of a fan belt, such as 
is employed on automobile engines, a common form of 
which is the "V" shaped belt. In any event, whether 
gear chains or belts are used, there must be practically 
no slippage, if the picture is to be kept steadily framed. 

Another form of belt drive which has been used by 
Westinghouse and other laboratories in television experi- 
ments, involves the use of a leather belt into which square 
holes have been accurately punched, these holes meshing 
with the teeth of a specially made gear or cogwheel, as 
shown at B. 

Gear and Friction Drives 
One of the commercial (Pilot) television companies 

some time ago employed a spiral gear drive between the 
(Continued on page 385) 

SPRING PIVOT 
a SYN MOTOR. 

CLUTCH 

(410.1( 

AC OR OC 

MOTOR. 

DOWN TO 

CLOSE 
CLUTCH 

X - SHOULD BE AT 
LEAST 3 x 0 RUBBER 

BELT 

B RUBBER \ 

v- PULLEN - BELTING 

LEATHER BELT / 
WITH TOOTH HOLES 

SPIRAL GEARS 
MOST SATISFACTORY 

FRICTION DRIVE 
DISC AND PINION 

Figs. "A" to "D ", above, show various ways of driving a 

television scanning disc. "A" shows proper spacing of pulleys 
with belt drive. "B" shows notched belt and spur pinion 
drive. "C" shows spiral gear drive and at "D" we have the 

sliding friction pinion. 

Fig. "E" (left) shows one method of arranging a clutch be- 

tween a synchronous motor and its accelerating motor. 
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NOVELTELEVISION IDEAS 
As Seen Through European Eyes 

MIRROR 
SURFACE 

b -I 

FIG.t 

Fig. 1 -Section of a spiral scanning mir- 
ror, indicating the principles of its design. 

Spiral Mirrors 
NE of the most important tele- 
vision vision novelties of the past 
year is the analyzing appa- 
ratus known as the spiral 

mirror (built by the Telehor Co., of 
Berlin) ; this really forms a special 
kind of mirror wheel, and in design 
and mechanism far surpasses the mir- 
ror wheel. As with the mirror wheel, 
there are two possibilities of design- 
ing the spiral mirror: first, with re- 
flecting surfaces, parallel to the axle 
and simply set at the necessary angles 
to one another; in the second design, 
the reflecting surfaces are set also at 
a definite angle to the common axle. 

(.4 Flash from Vienna) 

Some brand new angles on tele- 
vision from Europe, including 
the latest ideas on scanning by 
spiral mirrors, instead of Nip- 
kow discs; modulating an elec- 
tric arc directly with the tele- 
vision signal; new amplifier 
circuits and latest photo -cells. 

for the same size of picture has to be 
about 400 mm. (16 inches) in diam- 
eter. Fig. 2 shows the comparison 
between spiral mirror and Nipkow 
disc for the same size picture F (indi- 
cated by the cross- hatched surface). 
From the same illustration it is clear 
that to use the spiral mirror a differ- 
ently -built glow -lamp is necessary; 
this must be either a "dot lamp" 
(casting a point of light) or a wire 
glow -lamp. The breadth of the lumi- 
nous cathode must absolutely conform 
to the breadth of the pictorial element. 
Hence, it is plain that with such 
glow -lamps, operating conditions being 
otherwise equal, greater light intensi- 
ties can be attained. It is important 
in looking at the picture that the dis- 
tance "l" of the glow lamp from the 

MIRROR - MIRROR SCREW GI. 

FIG.3 

Fig. 1 shows a section of a spiral 
mirror, indicating the principles of its 
design. The width "b" of the reflect- 
ing surface defines the breadth of the 
pictorial element, and the distance l 
the line length of the picture. The 
number of mirror segments deter- 
mines the number of lines; the width 
of a segment being the determinant of 
the width of the pictorial element. It 
is evident that the necessary dimen- 
sions are very much more compact 
with the spiral mirror than with the 
Nipkow disc; since for a picture 40 x 
30 mm. (1.6 x 1.2 inches) the spiral 
mirror has about 50 mm. (2 inches) 
as its greatest diameter, and is com- 
posed of 30 segments 1 mm. (.04 
inch) thick; while the Nipkow disc 

Fig. 3 -At the left, 
shows one arrangement 
of glow lamp "GL" 
a n d rotating spiral 
mirror, placed inside of 
television receiver cabi- 
net. The image is ob- 
served on the flat mir- 
ror, at the end of the 

cabinet. 

ro` 
L _ Iz I_` r 

III 
t 

GERMAN -- 

I--4- -4- 
FIG.4 a 

Fig. 2- Showing the comparison between 
a spiral mirror and Nipkow disc, for the 

same size picture F. 

spiral mirror be large enough so that 
the extreme edges form an angle of 12 
degrees with the glow -lamp. 

Some hints and ideas for the con- 
struction of complete modern tele- 
vision receivers incorporating spiral 
mirrors have been given; one of the 
examples is shown in Fig. 3. The 
glow -lamp and analyzer are so mount- 
ed that the rays of light pass above 
the radio tubes and produce the pic- 
ture in the mirror at the right. 

Different Scanning Schemes 
There was some discussion of the 

position of the picture with regard to 
the Nipkow disc; since, as is well - 
known, the picture (in Germany) is 
received as in Fig. 4a; while Baird in 
England transmits according to 4b. In 
general, it seems at first glance indif- 
ferent which way the picture is put; 
and at most one might assume that 
the horizontal scanning (4a) should 
flicker less and not produce the im- 
pression of rain. The advantage of 
the Baird design does not become clear 
until one has worked with it for a 
sufficiently long time. At the same 

Fig. 4 -A, above a left, shows how a picture is scanned at top of disc in Germany and 
America, while Baird (England), transmits and receives the image at the side of the 

disc, as at 4 -B. 
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0 RECTION OF ANALYSIS 

1 

Fig. 5 -Shows two different dtrect'ons of 
scanning and narrowing of the real picture 
field, occasioned by some methods of syn- 

chronizing. 

time, one must keep in mind that the 
general introduction of television will 
not be practical until the set is very 
cheap. Let us consider the pictures 
resulting from the two kinds of trans- 
mission more closely and assume that 
in both cases only such special syn- 
chronizing means as the ordinary, 
simple La Cour (phonic) wheel is 
used. This, without any local oscilla- 
tor, is stimulated by the line- frequen- 
cy specially provided by the beginning 
and end of each frame. As many of 
us know, the line- frequency (375 
cycles) is obtained by masking part 
of the frame until the real picture field 
is narrowed by the width of two pic- 

PH 

TELEVISION NEWS 

oscillator, the picture would never re- 
main perfectly still. In the English 
method, or the Jenkins method, this 
cannot so easily happen. 

Baird Modulates An Arc Directly 
The methods of analysis have un- 

dergone another novelty. Baird has 
lately shown a transmitter and re- 
ceiver with three frequency -channels, 
and has also demonstrated his new 
system of direct control or modulation 
of a small arc lamp in operation. 
With this the question of a fairly 
great light intensity without the com- 
plicated (and for the general public, 
impractical) Kerr cell would seem to 
be solved. The three -channel receiver 
has given recognizable pictures of 
eleven persons with great light inten- 
sity. The picture was projected by a 
Weiller mirror wheel on a ground - 
glass screen and was clearly visible in 
an otherwise bright room. This is due 
chiefly to the extremely high efficiency 
of the modulated arc lamp. 

Photo Cells Advance Greatly 
Parallel with the general develop- 

ment, the photo -cells also have been so 
much improved, on account of the co- 
lossal sound -film development, that 

Fig. 7- Amplifier circuit for television transmitting purposes, showing photo cell PH at 
left; its characteristics being shown at Fig. 8. 

torial elements. Accordingly, the 
black lines are exactly as wide as the 
pictorial element itself. 

The screened strips are represented 
by the dark streaks in Figs. 4 and 5. 
Now, if the phonic wheel is in parallel 
or in series with the glow lamp (as in 
Baird's original apparatus) then, in 
case any action is taking place in the 
pictorial fields, the frequency of 375 
cycles seldom comes out sufficiently 
strong to carry along the synchroniz- 
ing wheel; this weakness causes a 
rocking or swaying of the picture. 

In the German system, the fre- 
quency mentioned can very easily arise 
undesirably; since the direction of 
scanning coincides with the direction 
of motion in the picture. A moving 
hand or a gymnast (especially in sil- 
houette) would at every movement of 
the body by the hands or the bar in 
the scanning direction carry the pic- 
ture along; and, without a strong local 

now one needs but two stages of am- 
plification. Just consider that in 
America alone there are about 20,000 
sound -film theatres. Cells with hydro- 
genated- potassium coating and rare - 
gas contents now manifest in practice 
very high sensitivities; many times 
greater than those of vacuum cells, as 
shown in Fig. 6. For practical pur- 

Fig. 9- Another tele- 
vision photo -cell am- 
plifier employing re- 
sistance- coupled stages. 

363 

50 75 100 
CELL POTENTIAL 

Fig. 6 -Shows increased sensitiveness of 
new gas -filled photo -cells (G), compared 
with ordinary vacuum photo -cells (V). J 

indicating degree of light. 

poses, however, the sensitivity of the 
potassium cells is somewhat unfavor- 
able with regard to their selectivity; 
since it falls in the blue- violet field 
and, for ordinary light sources (es- 
pecially for incandescent -lamp light) 
high sensitivity to red -yellow would 
be needful. 

Here the last year has again pro- 
duced almost incredible things. Both 
in America and on the Continent new 
cells have been evolved; especially Dr. 
Zworykin's magnesium -cesium cell 
and L. R. Koller's cesium-oxide-silver 
cell (General Electric Co.). Dr. Ives 
(Bell Telephone) likewise has evolved 
a cesium cell, which represents a sort 
of mean between the two above men- 
tioned and contains slight traces of 
sulphur and oxygen. In our case 
(Germany) came the wonderful 
cesium cell of Drs. Geffken and Rich- 
ter (Thuringer Vakuumrohren -Fabrik 
O. Pressler), which as a vacuum cell 
is superior to the previous rare -gas 
cell, and is about a tenth higher in 
sensitivity than the latter. 

In all the cells mentioned, the field 
of highest sensitivity falls in the red - 
yellow range, which is just the most 
sensitive for incandescent -lamp light. 
These go by the name of "monoatomic 
cells "; since the cesium photo layer 
lies so thinly on the silver or mag- 
nesium underlayer, that one assumes 
it is of the same thinness as the di- 
mensions of the atoms themselves 
(single -atom layer). 

Caesium Cell Combined With Ampli- 
fier Tube 

Besides the ordinary cells, two new 
forms have been evolved, as for ex- 
ample (according to Zworykin) a 

(Continued on page 387) 
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KEEPING IN STEP 
By HENRY TOWNSEND 

Every student of Television, especially the gentle art of "Synchronizing," will 
find the various methods here described for maintaining constant speed, of 

great interest. 

REVOLVING 
NEON TUBE 

/ MOVABLE 
t BRUSH 
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110V D.0 
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Fig. 3- "Constant speed" motor control circuit devised by Capt. 
R. H. Ranger and used in maintaining telephoto motors at con- 

stant speed of rotation. 

WHILE the hints herewith 
offered on the problem of 
synchronism and its solution 
may not be applicable to our 

immediate problem of keeping the 
scanning disc rotating at an abso- 
lutely constant speed for the reception 
of television images now 
being broadcast, they will 
provide interesting food 
for thought which may 
prove useful in television 
and picture transmission 
work. 

In the diagram at Fig. 
1, there is shown a method 
of producing a constant 
high frequency A.C. source, 
and one which has been 
used in the laboratory for 
the purpose of maintaining 
synchronism between tele- 
photo transmitters and re- 
ceivers. This system uti- 
lizes an electrically driven 
tuning fork, a correcting 
electro- magnet being peri- 
odically energized by a 
contact on the pendulum of 
an accurate clock. The 
vacuum tube, in connection 
with the two sets of elec- 
tro- magnets placed on 
either side of the tuning 
fork prongs, maintains a 

VACUUM 
TUBE " 

ELECTRO MAGNETS' 

SOFT IRON 
DISC - 

TO TO 
A.C. SUPPLY A.C. SUPPLY 

Fig. 2 -Simplest design of synchronous motor with D.C., ex- 
cited field, which should prove of interest to all television and 

picture transmission enthusiasts. 

constant vibration of the fork, and 
the high frequency alternating cur- 
rent super- induced in the circuit is 
passed through an output transformer 
into a V.T. amplifier. 

The A.C. output from the amplifier 
may be applied to two or more syn- 

PHONES 

90 TO 135 T / VOLTS 

chronous motors, each motor having 
on its respective shaft also an ordi- 
nary type driving motor. 

Fig. 2 shows a simple phonic wheel 
type of synchronous motor, which 
may be used on telephoto or television 
machines, in connection with a source 

of 100 to 1,000 cycle A.C., 
developed from a source 
such as that shown in Fig. 
1, for example. 

Two electro-magnets act 
on the toothed iron disc and 
if it is desired to have this 
motor of the true synchron- 
ous type, the toothed iron 
disc, or rather two of them 
(as shown on the right of 
Fig. 2), may be joined by 
a central laminated iron 
section, around which there 
is placed a stationary mag- 
netizing coil which is sup- 
plied with direct current. 
In this case the two -pole 
A.C. electro- magnet, also 
with laminated iron core, 
may be placed as shown so 
as to co -act with both sets 
of toothed rotor discs. 

Fig. 3 shows an interest- 
ing diagram of the syn- 
chronizing method devel- 
oped by Capt. R. H. Ranger 
for maintaining constant 

TRANSFORMEZ 
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TUNING 
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Fig. 1- Circuit for the production of a constant frequency A.C., 
suitable to be app lied to synchronous motors on picture or tele- 

vision machines. 
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speed on his telephoto transmitting 
and receiving machines. As will be 
seen an accurate clock operates a re- 
lay, say once a second ; the relay clos- 
ing the circuit through a correcting 
magnet, which acts on the vibrating 
prongs of the tuning fork shown. 
This is an electrically operated tuning 
fork, which is placed in a tempera- 
ture controlled box, in which a con- 
stant temperature of say 70 degrees 
is maintained by using thermostats, 
heaters, etc. As the legs of the fork 
vibrate back and forth, they cause 
pulses of light to appear in the re- 
volving neon tube when the motor is 
rotating in synchronism. The neon 
tube will appear to stand still when 
the motor is rotating at synchronous 
speed. The fork also controls the 
shunting circuit in conjunction with 
the field of the motor which acts so 
as to weaken and strengthen the field 
periodically, and thus maintain con- 
stant speed of the motor. Small motors, 
such as battery motors, have been 
operated in synchronous fashion from 
step -down transformers and the like. 
At Fig. 4 -A two slip rings are fitted 
on the motor shaft and these are con- 
nected to two leads joined to two com- 
mutator segments 180 degrees apart 
(for a two -pole field). The synchron- 
ous motor is accelerated by an aux- 
iliary motor belted to it. When the 
synchronizing lamps are dark the A.C. 
switch is closed, feeding A.C. through 
the slip rings into the armature wind- 
ing of the motor. The D.C. field 
switch has been previously closed of 
course. 

For those interested in synchronous 
motors, an interesting circuit is shown 
in Fig. 4 -B. Here the armature of 
the machine has A.C., as well as D.C., 
windings placed in the same slots. The 
separate A.C. winding in the arma- 
ture slots connects to the slip rings 
into which A.C. is fed at the moment 
when synchronizing by lamps or other 
means; while the D.C. excited field 
of the motor is switched from a stor- 
age battery D.C. supply, to the D.C. 
terminals coming from the brushes of 
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Fig. 4 -Two meth- 
ods of arranging 
small motors to op- 
erate in synchronous 
style with D.C. ex- 
citation of the field 

windings. 

t h e commutator. 
An interesting 

synchronizing 
scheme for tele- 
vision discs is 
that shown by the 
diagram of Fig. 
5. This idea is 
predicated on the 
fact that the 
transmitting sta- 
tion must send 
out an extra 
strong impulse 
while the last two 
holes in the spiral 
are passing. This 
arrangement would have to be worked 
out in conjunction with the television 
transmitting stations of course. As 
shown at the right of Fig. 5, the tele- 
vision signals according to this scheme 
(due to Geloso, formerly one of the 
Pilot Company's television experts), 
are fed into the regular neon tube in 
the fashion indicated, while a tuned, 
steel reed relay is supplied with the 
proper strength of current from a 
potentiometer as shown. Now for 
example, if the two first or two last 
holes of the scanning spiral on the 
transmitter disc have been blanked, 
and if a special contact is caused to 
liberate a stronger pulse of current 
from the radio transmitter at the tele- 
vision station, this stronger pulse of 
current when it passes through the 
amplifier tubes of the receiver, will 
cause the relay to attract its carefully 
adjusted reed -armature, closing in 
turn the battery circuit through the 
synchronizing magnet between the 
legs of which the receiver scanning 
disc is rotating. 

IIOV. 
A.C. 

STEP DOWN SYN LAMP OR 
TRANSFORMER SYNCMROSCOPE r 

STARTING 
MaTOR 

TO CURRENT SUPPLY 
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Fig. 5 -The Geloso method of maintaining synchronism of a television scanning disc. 
An extra strong impulse or signal is supposed to be transmitted once in every revolution 
of the "transmitting" scanning disc. These extra strong currents actuate the relay 
shown, which reacts periodically, closing the synchronizing magnet circuit placed close 

to the disc as illustrated. 

An iron button or armature is fast- 
ened on the scanning disc; it will now 
be evident that if, as the disc rotates, 
the iron button is not in exact line 
with the magnet poles when the syn- 
chronizing impulse arrives, the mag- 
net will tend to attract the iron button 
and yank the disc either backward or 
forward to the proper position. This 
scheme was tried out in 1928 by Mr. 
Geloso and was said to have worked 
satisfactorily. 

In the diagram on the left of Fig. 
5, a second electro-magnet is shown 
encompassing the scanning disc. This 
represents one scheme of attempting 
to regulate the speed of the rotating 
disc, the magnetic drag set up between 
the revolving disc and the magnet 
poles tends to reduce its speed. The 
amount of magnetic "drag" is con- 
trolled by means of a rheostat in 
series with a battery as shown. 

Dan Beard, Veteran Scout 
Master, Says of "Television" 

DAN BEARD ('AMI' (inc.) 
Box .18, Suffern, N. V. 

July 14, 1931. 
Itr. Erie Palmer, 
t.. h nrf era a and Tilerixin,, Corp., 
Eighth :I rr, and P'ou,trrn th 5f., 
.\ , rr lurk, \'. l'. 
My !war .1tr. Palmer: 

.11 it grew /rod ¡Hirrrsf is in the dcrrinp- 
mcnt of our youth in mind, ,,n,,'rls rend 
physique and to build up these q., -,I. r.. 
the fire wanes IIIUNI alno br d, r, I p, d 
to the peentemt degree, for RN p"n Ian n 
rair character is made up of lnprrxsionm. 
and. "the MOOT srwsit t re one in to theme 
'bit passions. the greater fs one's capacity 
for drreloporCPI t ". Therefore. speakimr 
as a man of a one -truck mind. the op- 
portunity for usefa Ines,. of 11.1e- 
vision. as nn educational medium, Is 
practically unlimited. he that educa- 
tion g 1 or bad. Thin pinrrr n fre- 
uirndorix rrxpopxibilit II upon pour shoal- 
dens, a rrxpon xibi lita which I believe you 
fully appreciate and trill accept am a 
ur ,die HI Of doing your pearl turn to the 
world. 

/famtil/t but rordinllp flours, 
signed r !.t NIEL C. BEARD. 

111-It 1.11' 
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LAN THE AMATEUR HELP 
T WO powerful television groups 

are arrayed in battle, to decide 
whether or not the path of tele- 
vision development will follow 

that of radio through the cellar, attic, 
and workshop of every American 
"home mechanic," or be secretly devel- 
oped and perfected in the laboratories 
of the great research organizations. 

Television is not ready for the pub- 
lic, say one group. Their arguments 
for the "secret" development of tele- 
vision are largely based on the diffi- 
culty of putting entertainment into 
television programs at the present 
time, and the adverse public opinion 
that will be built up by having the 
great mass of people come in contact 
with the crudities of a growing art. 
For the sake of brevity, let us sum 
these arguments up. They say: 

The Negative Argument -Does It 
Ring True? 

In so highly technical an art as 
television, the home experimenter can 
not hope to develop and build for him- 
self any apparatus which will prove 
otherwise than disappointing. Better 
keep what progress has been made, 
completely under cover, until such 
time as the television art can be pre- 
sented to the public in completed re- 
ceivers ready for home use. If me- 
chanical scanning is presented to the 
amateur at this time, should the 
cathode -ray system finally merge in 
practical form, most of the equipment 
developed or used in the home work- 
shop would immediately become 

PERFECT 
TELEVISION? 
"Yes!" says A. G. Heller, Chief 
Engineer, Insuline Corp. of 
America -250,000 television 
amateurs and $12,000,000 

market waiting! 

worthless and obsolete. Furthermore, 
why allow the experimenter to buy 
equipment when programs are but 
meagre and spotty? 

Most of the statements by members 
of this group are only ramifications, 
or enlargements of the above reasons 
for keeping television development in 
the large commercial laboratory. 

Television Is Ready for the Amateur! 
On the other side we have a host of 

"independent experimenters" who 
claim that television is ready for the 
amateur to develop! They agree that 
the art has not progressed sufficiently 
to allow for the presentation to the 
public of a finished and perfect prod- 
uct. They admit that television is yet 
crude and, to any but the enthusiast, 
possibly unentertaining. They are 
perfectly willing to concede that tele- 
vision is not ready for the parlor. 
But they contend that, just because it 

is not ready for the parlor, there is no 
reason that it should not be allowed 
in the amateur's workshop. This 
group contends that television is ready 
for the home mechanic and they back 
up their contention as follows: 

How Amateur Helped Develop 
Radio 

The analogy with radio does hold. 
In 1920, when broadcast programs be- 
came available to the home experi- 
menter, reception was greatly inferior 
to the only comparable medium of re- 
production, the phonograph, as it then 
existed. Thousands upon thousands 
of ingenious men worked night after 
night, until the early hours of morn- 
ing, constructing, tearing down, re- 
building, attempting to perfect sets 
that brought in reception, punctuated 
largely by howls, whistles, cat -calls 
and whatnot. Yet that same army of 
"home experimenters" provided an in- 
satiable demand for improved appara- 
tus, that acted not only as a spur 
upon the manufacturers, but also pro- 
vided the necessary money to make 
radio's leaping advancement towards 
perfection. 

And now the champions for open 
experiment in television ask, "Who 
dares deny every line of early radio 
history, and claim that this same 
group, who were so largely instrumen- 
tal in the rapid strides during the 
early days of radio, would do more 
harm than good to television ?" 

(Continued on page 386) 

Large Image Produced by New Scanner 

Illustration courltey Insuline Corp. oI America. 

An enlarged image, visible to many, is seen on new scanner. 

New design utilizes horizontal scanning disc with 
enlarged image focused through lens on to a mirror 

ONE of the new - 
e s t American 
television scan- 
ner kits is that 

here illustrated, which 
occupies a minimum of 
space, considering that 
a 12" 60 hole disc is 
used, together with a 
driving motor. A stand- 
ard flat -plate neon lamp 
is mounted under the 
disc and the image is 
picked up by the pow- 
erful lens mounted in . 

the top of the disc 
housing, which in turn 
projects the image on 
to the mirror as shown. 
Demonstration has in- 
dicated that an image 
as large as 21/2 "x3" can 
be thrown on the mir- 
ror and this is then 
visible to a number of 

people instead of one. The kit of parts 
is sold at a nominal price. 

This scanning kit, the latest addi- 
tion to the well -known Insuline tele- 
vision line, contains all necessary 
parts to easily assemble and construct 
a practical and efficient television re- 
ceiver. It incorporates several novel 
features which materially add to the 
comfort of viewing television images. 
Unlike the systems most commonly 
employed, the image is not viewed 
through a lens, but in a mirror and 
this accomplishes a threefold purpose. 
The angle of vision is considerably 
widened, permitting more people to 
look in, and the adjustability of the 
mirror permits the picture to be fo- 
cused to suit the level of the observer's 
eyes, whether he is standing or sit- 
ting. A lens, interposed between the 
disc and the mirror greatly magnifies 
the picture to twice its normal size, 
without distortion or loss of detail. 

(Continued on page 391) 
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New TELEVISION KITS 
Help Popularize the Art 
"Tuner- Amplifier" and "Scanner -Motor" Units of New Design 

THE well -known house of Freed - 
Eisemann, of neutrodyne fame, 
(and who can forget the early 

days of broadcasting, when it was a 
"mark of distinction" to 
own a neutrodyne receiv- 
er bearing this famous 
name), have now entered 
the television field. The 
accompanying ph o t o- 
graphs show the very ex- 
cellent design and high 
quality A.C. operated 
television receiver and 
also scanner, each of 
which can be had in kit 
form at a nominal price. 

Each of the kits con- 
tain everything neces- 
sary to completely as- 
semble the apparatus. 
All of the parts are very 
expertly designed and of 
super -fine workmanship, 
as the writer can attest 
after having seen them. 

The Freed -Eisemann 
television radio receiver 

Right: How the scanner kit 
comes to the purchaser, com- 

plete with neon tube. 

power detector; a resistance- coupled 
audio amplifier, employing two '24 
screen -grid tubes, and an output stage 
of high power, utilizing one of the 

369 

is an A.C. operated, seven tube, short- 
wave set, specially designed by their 
engineers to operate with their Tele- 
scanner. 

The receiver comprises a tuner - 
amplifier, the tuning element consist- 
ing of two screen -grid R.F. amplifier 
stages, with '24 tubes; a type '27 

Above: The Fre d- 
Eisemann television re- 

ceiver assembled. 

Right: The television 
receiver kit. containing 
every part except tubes. 

New Freed - Eisemann scanner kit after 
assembly. Note large lens. 

new Pentode tubes. This receiver has 
plate and bias voltages supplied by an 
'80 mercury rectifier tube of the latest 
type, which insures plenty of power 
at all times. 

The radio frequency amplifier stages 
are specially designed to pass all the 
necessary (wide band) of frequencies 
required for modern television recep- 
tion. It is very important that any 
television receiver have properly de- 
signed R.F. stages, as if they are 
tuned too sharply and the side -bands 
cut too closely, an imperfect image 
lacking in detail will invariably result. 

The audio amplifier is also a tre- 
(Continued on page 390) 
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A SUPER - CRATER NEON TUBE 
LTHOUGH marked strides have 

certainly been made in the 
realm of "pure physics ", cer- 
tain developments are founded 

on a logic so simple that one is amazed 
that they have not turned up sooner. 
Television, among other ailments, suf- 
fers from a paucity of the modulated 
light available at the receiver, despite 
desperate attempts at the hands of 
many and competent investigators. 
All attempts at obtaining an intense 
source of modulated light have been 
notorious failures, in one way or an- 
other. Even Alexanderson, although 
he produced a satisfactory large image 
at Schenectady, employed the largest 
available motion -picture arc for an ex- 
tremely short throw and a relatively 
small screen. The over -all efficiency 
of his light apparatus was less than 
2 per cent. 

Atomic Action 
The study of the structure of the 

atom has progressed apace in the past 
two decades, and we are today sure of 
many facts that yesterday were 
matters of guesswork. Now it is 
known that the hydrogen atom con- 
sists of a nucleus having a positive 
charge, about which there travels, in 
a fixed orbit, an electron. The nucleus 
represents a positive charge, and each 
electron a single unit of negative elec- 
tricity. The helium atom has a nu- 
cleus with two positive charges; and 
it is twice as heavy, since the positive 
charge governs the element of mass. 

By C. H. W. NASON 

The newest source of high inten- 
sity, small target, neon tube, for 
television scanning, is the Super - 
Crater or "electron- ionization" 
tube here described by Mr. Nason. 

l'i1r 4- 9rtuat photo of new "o,prr- erater" t,,be 
elements, before bi ing Mon n fed in tdaxs bulb. 

FIG.1 

Fig. 1- Shows arrangement of elertron.s in the Lithium atom. !; ;: - 

ing three positive charges and three electrons. 

Fig. 2- Appearance of super -crater or "electron- ionization" tube 
here described, and which gives a powerful, concentrated spot 

light behind the scanning disc. 

It also has two electrons, travelling 
in their orbits at fixed distances. 
Lithium comes next in its general 
complexity, having three positive 
charges and three electrons supposedly 
arranged as shown in Fig. 1. Neon, 
the gas used in most television glow - 
tubes, has a total of ten positive 
charges and there are ten electrons, 
arranged with two in the inner orbit 
and eight in the outer. How we know 
all these things is another story -per- 
haps we are wrong -but so long as 
we have a theory by which to predict 
happenings with accuracy, we may 
justly consider our theory as correct. 

It is possible to knock off an elec- 
tron, leaving the atom unbalanced - 
that is, with one more positive charge 
than it has electrons. The gas is then 
said to be ionized, and has an extra 
positive charge on the nucleus. Ioni- 
zation, in the normal type of neon 
tube, is brought about by the fact 
that the potential of the positive elec- 
trode is sufficiently high to dislodge 
electrons by the simple process of at- 
traction. Once ionization is thus es- 
tablished, the glow- discharge takes 
place. 

How Ionization Is Used in New Tube 
Ionization may be obtained in many 

ways. Heat has a marked effect, and 
so has the presence of ultra -violet 
light. Ionization may be achieved by 

(Continued on page 382) 
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NOTE: The letters Patent described 
herein are chosen both for their his- 
torical value and for the general in- 
terest which they hold for the ama- 
teur technician and the independent 
investigator. 

Patent No. 1,521,192, issued to Charles 
Francis Jenkins of Washington, D. 
C., Dec. 30, 1924. 

Electroscope Picture Reception 
Light from any source is focused on 

an aperture consisting of two conden- 
ser plates, having between them a 
thin -foil element which, normally, is 
in such a position as to block the pas- 
sage of the light. The output of the 
television receiver or signal amplifier 
is fed to these two plates by means of 
a transformer. The foil member is 
always at ground potential and is free 
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Digest 
11 f 

Television 
Patents 

The essence of valuable 
and interesting television 
patents extracted for you 

by an expert. 

LIGHT 
(MOVABLE). 

FOIL MEMBER 

The drawing above shows an interesting and novel form of 
television receiver, which utilizes a light value in the form of 

an electroscope. 

to be attracted to whichever of the 
condenser plates is at high potential 
with respect to ground. The ampli- 
tude of motion of the foil is in pro- 
portion to the magnitude of the charge 
on the plate to which it is attracted; 
the light passed through the system 
being correspondingly proportionate 
to the amplitude of motion, the mag- 
nitude of the charge and, it follows, 
the signal amplitude. 

Patent No. 1,787,921, issued to Arthur 
H. Watson of Chicago, Ill., January 
6, 1931. 

Television Apparatus 
This is a method of construction for 

a mirror -wheel scanner, by which 

component, while the horizontal mo- 
tion of the ray is obtained from the 
motion of the mirrors in rotation. The 
mirrors are ground concave, to focus 
the light effectively to a point in the 
plane of the screen. 

Patent No. 1,791,481, issued to O. 
Tervo of Norway, Maine, Feb. 3, 
1931. 

Mirror Scanning System 
The ways of the Patent Office are 

peculiar, and here is a case in proof. 
This invention embodies a combina- 
tion of two Weiner wheels, after the 
fashion of Lazare Weiller and of Ros- 
ing (1907). Advantages over the 
prior art are not specified in the pat- 
ent; nor are they obvious to an inter- 
ested reader. Light source is focused 
on one surface of a mirror wheel, 

HORIZONTAL 
RAY 

IMAGE 
Scanner wherein a light beam is reflected from one mirror 
wheel (vertical) to another horizontal wheel, thus providing 

vertical and horizontal scanning. 

either straight -line or curved -line 
scanning may be accomplished, accord- 
ing as the transmissions are from 
disc or drum scanners. Off -set mir- 
rors provide the vertical scanning 

Apparatus s h own 
below and ut the 
right illustrates Mr. 
Watson's scheme, by 
which either straight 
or curved line scan- 
ning can be accom- 
plished with a mir- 

ror wheel. 

t A / 

which provides a horizontal scanning 
motion. The light is reflected from 
this wheel to a second wheel of simi- 
lar structure, which imparts the ver- 
tical scanning motion to the ray. 

////111111\\0\\\ 
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Interesting Television Patents Reviewed 

Nov. -Dec., 1931 

C. Francis Jenkins received a patent on the "prism -lens disc" 
scanning idea illustrated above. 

Patent No. 1,521,191, issued to Charles 
Francis Jenkins of Washington, D. 
C., December 30, 1924. 

A Prism -Lens Disc 
A disc with any prescribed number 

of apertures has affixed therein a 
number of lenses, so ground that one 
surface constitutes a prism. The lens 
surface serves to focus the light, 
while the changing offset of each pro- 
gressive prism provides a vertical 
scanning component. The horizontal 
component is provided by the motion 
of the lenses in rotation. 

Patent No. 1,787,920, issued to Arthur 
H. Watson of Chicago, Ill., January 
6, 1931. 

%t11 

LENS 

ELECTRODE 

MIRROR 

/ 
ZL.::: ____4.- 

QUARTZ 
CRYSTAL 

ELECTRODE 

NICOL 
PRISM 

PRISM 

Whitaker and Brown took out the novel patent illustrated above, 
which involves the use of a quartz crystal. 

Television Apparatus 
This is a method of construction for 

the mirror wheels described in the re- 
view above. A suitable number of 
tabs are stamped into a ring of 
polished metal, to form a system of 
mirrors. Set -screws in the mounting 
plate serve to adjust the angle of the 
mirrors, to provide the proper degree 
of vertical scanning. Prior to stamp- 
ing, the mirrors are ground concave 
in a single operation; the concavity 
being in such a degree as to provide 
focus of the ray in the plane of the 
viewing screen. 

Patent No. 1,677,590, issued to Charles 
Francis Jenkins of Washington, D. 
C., July 17, 1928. 

A Prism -Lens Unit 
Light from a modulated 

source, is bent (in a verti 
cal sense) by passage 
through a rotating prism, 
the angle of which is con- 
stantly varying during ro- 
tation. The rotation is at a 

Mr. Watson h a s 

been busy again. 
Here are some of 
the drawings from 
the U. S. Patent 
No. 1.787.920. for 
a mirror wheel 
method of scanning 
and building up the 
television image at 

the receiver. 

speed corresponding to the number of 
complete pictures to be transmitted 
per second. Focusing of the light 
beam on a screen is provided by a lens 
system mounted on a scanning disc. 
Horizontal scanning is provided by 
the motion of the lenses, due to the 
rotation of the disc. 

Patent No. 1,740,673, issued to Alfred 
Whitaker and Cecil Oswald Brown 
(Assignors to the Victor Talking 
Machine Co.), Dec. 24, 1929. 

Light -Controlling Means 
Light from a point source is passed 

through a Nicol prism or polarizer, 
and through a prism which re- directs 
it substantially at a right angle to its 
original path. It then passes through 
a piezo -electric crystal between two 
condenser electrodes, is reflected from 
a mirror, and passes back through the 
piezo crystal to an analyzer or second 
Nicol prism. Double passage through 
the crystal serves to cancel any dis- 
persion of light, since the dispersive 

(Continued on page 380) 

LIGHT LENS SCREEN SCREEN [1/ 
.to --- 
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PRISM 
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LENS 
DISC 

U. S. Patent No. 1,677,590 issued to C. F. Jenkins, covers his 
Theme for scanning through a rotating prism and a lens disc. 
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New Photo -Cells and Neon Tubes 
ONE of the oldest tube manufac- 

turing concerns in America 
has been doing a lot of re- 

search work in the realm of photo- 
cells and neon tubes. Some of the 
photo-cells of the potassium and also 
the new caesium types, as well as 
plate type neon tubes for television 
scanners, are shown in the accom- 
panying illustration. An examination 
and test, of the tubes and cells, dem- 
onstrates their very superior work- 
manship and design. The bases of the 
tubes are made of moulded bakelite, 
and the glass bulbs, enclosing the ac- 
tive elements of the tubes, show excep- 
tionally fine skill in make -up. One of 
the most attractive features of the 
Arco line of radio and television tubes 
is the exceptionally low price at which 
they are offered to the public. 

Arco potassium - magnesium type 
cells have anodes which are doubly 
supported by sturdy wires; while the 
anode itself is constructed of wide 
nickel ribbon, faced edgewise to the 
window. The bases are of bakelite, 
standard UR (4- prong) and the tube 
measures 4 inches overall. 

The caesium cells possess high sen- 
sitivity and give very perfect repro- 
duction at all frequencies. These 
cells, as tests have shown, are very 
constant in operation and no continu- 
ous or frequent adjustment of voltage 

PHOTO- 
CELL 

LIGHT 

90V. 
1 

MILl1AMMETER 
LOCAL r C.cT. 

10T050 
MEG5. 

RELAY 

RHEOSTAT 

-huh+ 
BATT. 

Hook -up of photo -cell and relay. 

is required. The caesium cells con- 
tain the newst type of inserted- metal- 
plate construction, and mark a decid- 
ed improvement over the potassium 
type of cell. 

All Arco photo-cells and neon tubes 
are manufactured under the strict 
supervision of an expert in tube man- 
ufacturing, with many years of exper- 
ience in the art. None of the cells or 
tubes leave the factory until they pass 
the severest test for clarity and vol- 
ume. The caesium cells come in two 
sizes: one measuring 3 1/16 inches 
overall and the larger one measuring 
41/4 inches overall. 

Photo-cells are finding more and 
more uses every day and among their 
varied uses we find: Burglar and Fire 

No. '1 -Arco potassium photo -cell; No. 2 -Small caesium photo -cell; No. 3 -Large 
caesium photo -cell; No. 4 -Small flat -plate neon tube; No. 5 -Large flat -plate neon tube. 

Alarms; Sound- Picture Work; Tele- 
vision Transmission; Talking Movies; 
Matching of Colors; Circulation Con- 
trol Devices; Facsimile Transmission; 
Timing Devices; Relays, light and 
dark ; Calibration of Motors; Safety 
Devices -for smoke detection and fire 
protection ; and many other mechani- 
cal and electrical devices. 

The Arco square -plate neon -tube, 
for use in television scanners, requires 
about 200 volts with a suitable pro- 
tective resistance inserted in the cir- 
cuit; the current required is 25 to 35 
Ma. (milliamperes). These tubes have 
an impedance of approximately 15,000 
ohms. 

With regard to the photo -cells, the 
caesium type has a half -round silver 
plate inside the bulb, which permits 
a greater deposit of caesium to be 
formed upon it. The caesium cell has 

about five times the electrical output 
of that produced by the potassium cell, 
under similar light conditions. The 
caesium cell gives about 28 micro- 
amperes per lumen, while the potas- 
sium cell gives about 5 microamperes 
per lumen. The Arco television, plate - 
type, neon -tubes have been especially 
developed to avoid a high space 
charge; and the metal of which the 
electrodes are formed, has been so 
chosen that any streaks or spots of 
extra high brilliancy over the illumi- 
nated surface of the plate are elimi- 
nated. The elements of the neon tubes 
are rigidly supported by means of 
sturdy glass rods. The tube contain- 
ing a plate one inch square measures 
11/4"x31/4"; the 11 /2 -inch, square -plate, 
neon tube measures 2 "x6 ". The dia- 
gram herewith shows how to connect 
a photo -cell to a relay. 

Book Review 
TELEVISION -ITS METHODS AND USES, 

by Edgar H. Felix. Cloth covers, 
size 5% x 73/4 inches; 272 pages; 
'73 illustrations; indexed. Price, 
$2.50. Published by McGraw -Hill 
Book Company, New York. 

Mr. Felix, well -known to the radio fraternity, 
bas given the public a very interesting and 
understandable book on televi,ion. The author 
explains with simple diagrams and well- chosen 
photographs how the image is scanned at the 
transmitter and also at the receiver. The 
principal systems such as those developed by 

Baird, Bell Laboratories, and others are very 
clearly described and illustrated. 

This book is one that you can hand to the 
youngest reader and he will have no difficulty 
in comprehending what the author is writing 
about. The transmission and reception of 
television signals, as well as the commercial 
aspect and also program possibilities of tele- 
vision are covered by the author. The closing 
chapters of the hook cover the subjects of 
"television entertainment service" and the 
"future progress of television". All in all, 
this is a clearly written and attractively printed 
treatise on television, which everyone interested 
in the subject should read. 
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Hints on synchronizing 
STORAGE 
BATTERY 

I 

Fig. 1 -Simplest "constant speed" regu- 
lator system for scanning motor and disc. 

THE television experimenter, es- 
pecially when he is using both 
transmitting and receiving ap- 
paratus in his laboratory, is 

naturally interested in the problem 
of how to maintain exact synchronism 
between the two scanning discs at the 
respective ends of the system. 

One of the simplest methods of at- 
tempting to maintain synchronism, is 
that shown in Fig. 1, which involves 
the use of a finely -adjustable rheostat, 
either of the wire -wound or graphite - 
compression type. Here the motor 
draws its current from a storage bat- 
tery; this method has been used in 
several of the larger television labo- 
ratories for experimental work, and 
surprisingly constant speed can be 
maintained, when the battery is kept 
well charged. Only infrequent ad- 
justments of the rheostat are neces- 
sary to compensate for loss in voltage, 
as the battery becomes discharged. 

A system like this will serve quite 
well for the television experimenter, 
particularly when a heavy flywheel is 
mounted on the shaft with the scan- 
ning disc, which will serve to mark- 
edly steady the constancy of rotation. 

Where both transmitting and re- 

REVOLVING 
DISC\ .540;-' 

. 

/ 
Ó / 5v i 

FASI-Cf 

STATIONARY j DIAPHGM RA 

--NEON LAMP 

Fig. 4- Improved dial which indicates 
synchronous speed and also "slow" or 

"fast ". 

How to use glow tubes, tuning 
forks and other devices for 

checking synchronism. 

ceiving discs are in the same labora- 
tory, or even in two laboratories which 
are under the supervision of the ex- 
perimenter and his associates, the 
system shown at Fig. 2 illustrates one 
method of checking synchronism. A 
contact pin on the transmitting disc 
touches a metal brush or spring, once 
in each revolution, and at the moment 
it makes contact a pulse of light from 
the neon lamp will be seen through the 
slot in the scanning disc. 

Of course the slot on the receiving 
disc has to be positioned in the first 
place, so that the number one holes 
on both scanning spirals start to scan 
the image simultaneously. 

TURNTABLE OR DISC 

TO CURRENT 
SUPPLY 

EDGE 

CONTACTS 
SWITCH 

ORDINARY FILAMENT 
LAMP FOR LOW 

R SPEEDS -' 

(NEON LAMPS FOR HIGH SPEEDS) 

Fig. 3- Unless both discs are rotating in 
perfect synchronism. one of the contacts 
will be open and the lamps will not light. 

Still another interesting circuit is 
that shown in Fig. 3, where two syn- 
chronism indicating lamps, one at the 
transmitter and one at the receiver, 
are employed; the contacts being 
closed by a raised boss or pin on the 
periphery of the scanning disc (or 
phonograph turn -tables where these 
are being used for certain experi- 
ments) . 

It will be seen from Fig. 3, that un- 
less both discs are rotating at the 
same speed and at the same relative 
position to one another, then both 
sets of contacts, which are in series, 
will not be closed at the same moment 
and therefore the lamps will not light. 

Fig. 4 shows an interesting dial 
which, in conjunction with three holes 
drilled in the scanning disc, will indi- 
cate whether the disc is revolving at 
synchronous speed and also "slow" or 
"fast ". This idea is to be used in 
conjunction with that shown in Fig. 

NEON LAMP MAY BE MOUNTED 
ON DISC, RECEIVING CURRENT 
PERIODICALLY FROM FORK 

DISC DISC, 

i 

BRUSH 

4 
110 V. OR 150 V. 

DC. OR A.C. 

Fig. 2 -At each revolution of the trans- 
mitting disc, a contact is made and a pulse 
of light is seen through the slot of the 
receiver disc, if it is rotating in syn- 

chronism. 

2. One must take care to see that the 
disc holes used for indicating syn- 
chronism, as shown in Fig. 4, are 
drilled or punched in a different part 
of the disc than those used for scan- 
ning the image. 

Still another method of checking 
synchronism between two revolving 
disc or turn -table systems, is that 
illustrated in Fig. 5. Here an elec- 
trically driven tuning fork, or other 
source of constant frequency, closes 
the neon lamp circuit; the respective 
operators at the transmitting and re- 
ceiving ends of the system. have then 
to adjust their motors or the position 
of the disc with respect to the motor 
(such as by rotating the frame of the 
motor through a part of a revolution), 
so that the pulses of light from the 
tubes are seen through the holes in 
the discs. 

10 120 OR 140V. 
CIRCUIT 

TO VACUUM TUBE DRIVE. 

Fig. 5 -Here a "master" tuning fork, or 
other circuit interrupter, causes pulses of 
light to be seen in the neon lamp through 
the holes in the discs. Each operator ad- 
ju.st.s his motor until he sees the light 

pulses. 
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Possible Solutions of the 

TELEVISION 
PROBLEM CELL 

FIG. 1 

Fig. 1- Diagram representing telecision scanning wherein all the 
rays emanating from an image are projected "successively" on a 

photo -cell by a mechanical method. 

Fig. 3 -With regard to multiple element projection, we may pro- 
ject all the rays emanating from an image "simultaneously ", on a 
great number of photo -cells, and likewise projecting the neon 

tube rays, in the same order, on a receiving screen. 

TELEVISION has for its aim: 
The transmission of the 

image of one or more objects 
electrically and the projection 

of this image on a screen; the repro- 
duction of the image having to occur 
in less than 1/16 of a second. 

That is the statement of the prob- 
lem in its simplest form. The conclu- 
sion is that the transmission of the 
image will be the more perfect, as the 

NEON 
LAMP 

FIG. 2 

Fig. 2- Decomposing neon tube ray of 
variable intensity, by a mechanical method, 
and afterward projecting these rays in the 

same order onto a screen. 

By P. F. v. d. BOOGAARD 
Of the Faculty of Sciences of the University of Liège, Founder of the 

Institut International de Télévision of Brussels 

Mr. Boogaard, one of the leading European 
scientists, here presents several plans for solv- 
ing the television problem and asks for your 

opinion and cooperation. 

Fig. 4- Projecting all the luminous rays of an image "succes- 
sively" on one photo -cell, for transmission by the static method. 

greater number of elements of the 
image are transmitted in this very 
short time. 

To transmit perfectly an image the 
maximum size for the pictorial element 
or point must be 1/2143 of a square 
inch (0.3 sq. mm.) ; that is, 2,100 
points to transmit for each square 
inch of the image. 

The degree of perfection of any tele- 
vision system will be expressed by di- 
viding the number of pictorial ele- 
ments in the image by 2,143 times the 
number of square inches. 

Methods of Television 
There are two methods of tele- 

vision: 
(1) Transmitting the elements of the 

image successively: 
(a) by a mechanical method; 
(b) by a static method (without 

moving parts). 
(2) Transmitting the elements of the 

image simultaneously: 
(a) by a mechanical method; 
(b) by a static method. 

Efficiency of Present Scanning 
The problems of the first method 

may be summed up thus: 

(a) Projecting all the rays emanat- 
ing from an image successively on a 
photo -cell, at the transmitter, by a 
mechanical method (see Fig. 1). 

(b) Decomposing a ray of variable 
intensity, emanating from a luminous 
source at the receiver, by a mechanical 
method, into elements of suitably -pro- 
portioned intensities and afterward 
projecting these rays in the same 
order on a screen (receiving) (Fig. 2). 

The actual demonstrations of the 
first method (by mechanical means) 
and their imperfections, are as fol- 
lows, according to published reports: 

(Continued on page 383) 

Fig. 5- Decomposing a ray of variable in 
tensity, from a luminous source, into ele 
ments of suitable intensities, and projecting 
these rays "successively" in the same order, 

for reception by the static method. 
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An Electronic Light Valve 
GLOWING gases or vapor:, ab- 

sorb particularly those light 
waves which are radiated 
from an external source of 

the same frequencies which said gases 
emit themselves when in a glowing 
state. For example: when light from 
an incandescent body, such as a car- 
bon arc, passes through a flame which 
is characteristically yellow- indicat- 
ing the presence of sodium -two dark 
absorption bands are formed in the 
orange yellow part of the spectrum. 
When the arc's rays are cut off, the 
light emitted by the sodium flame, if 
analyzed by means of a spectroscope, 

AMPLIFIER 

By WOLF S. PAJES 
Television Engineer 

A really new idea for a light 
valve or "modulator ", which 
utilizes the simple principle of 
interposing an electro-1 umines- 
cent medium of certain char- 
acteristics in the path of the 
light beam used for scanning. 
The system is particularly 
adapted to large image repro- 

duction. 

LENS 
SYSTEM 

OUTSIDE INTENSE 
LIGHT SOURCE 

AB SOR 
TUB 

BT ION 
E 

Fig. 1 -Mr. Pajes' new scheme for a light 
line with the source of the scanning light (1 
amplifier (4), to modulate the absorption 

light beam passing 

will show two bright narrow bands, 
which occupy exactly the same place 
in the spectrum band as did the dark 
absorption lines. This example illus- 
trates Kirchhoff's law of "light ab- 
sorption by gases." 

Absorption By Glowing Gases 
Gases and vapors -when electro- 

luminescent-f unction in like manner, 
absorbing from an exterior source 
light waves of frequencies correspond- 
ing to those which the gases them- 
selves emit. If, therefore, we pass 
light, emitted from a constant intense 
source, through a gas which is glow- 
ing because of the ionizing effect of 
an applied potential difference (volt- 
age), the emerging light will be of a 
reduced intensity; and especially in 
the characteristic portion of the spec- 
trum. This reduction factor will be 
proportional to the intensity of the 
gas excitation; a fact which makes it 
possible to utilize this phenomenon for 
light- modulation purposes, such as we 
require in television, sound recording 
and other allied branches of the art. 

The present invention is character- 
ized by the fact that, instead of im- 
posing a dual function upon the elec- 
tronic tube (i. e., "illumination" and 
"light modulation "), the two func- 

FIG. 1 

MONOCHROMATIC TELEVISION 
RECEIVER. 

SCREEN 8 

// // 
LENS 

SYSTEM 

i" 6 

DIAPHRAGM 7 
1-1 

r, 
LENS 
DISC 

valve of the absorption type (3) placed in 
) : the received image signals operate through 
tube light at (3) and in turn the scanning 
through the valve. 

tions are separated. The electronic 
tube is used solely for the purpose of 
modulation, the illumination being 
furnished by a separate and constant 
source of light. The incoming, mod- 
ulated television signal, whose inten- 
sity varies in proportion with the 
brightness of the transmitted image 
elements, is applied to the electrodes 

LENS 
SYSTEM'' 

ABSORBING TUBES 

INTENSE 
SOURCE OF 

WHITE 
LIGHT 

of the "absorption tube." The glow 
of the tube changes accordingly, ren- 
dering the gas more or less transpar 
ent to the light coming from the ex- 
terior source. 

Spectrum of Illuminant and "Valve" 
Must Correspond 

As already stated, a glowing gas 
will absorb radiation energy of such 
wavelengths only as the gas itself 
emits when glowing. It is necessary, 
therefore, to see that the spectrum of 
the exterior source is approximately 
the same as that of the electronic 
glow; since otherwise the glowing gas 
will not be absorbent. This condition 
can be fulfilled by making both light 
sources of the same chemical element 
or compound. A light system com- 
prising a sodium arc and a sodium - 
vapor -filled tube, illustrates clearly 
the basic idea here under considera- 
tion. 

Fig. 1 represents a television re- 
ceiving scheme, in which my inven- 
tion is embodied. Referring to Fig. 
1: 1 is the constant, intense light 
source of a particular spectrum. By 
means of the lens system 2, the light 
is focussed on the light- absorbing tube 
3. The tube is filled with a gas which, 
when glowing, shows an identical or 
very similar spectrum to that of the 
light source at 1. The electrodes of 
the absorption tube are connected to 
the signal amplifier 4. The light from 
1 is passed through the electronic 
modulating tube and is focussed by 
means of a lens system 5, on the aper- 
ture in the diaphragm G. The illumi- 
nated aperture acts as an independent 
light source and, in conjunction with 
an appropriate lens -scanning disc, or 
similar device 7, projects an enlarged 
picture or image on the screen 8. 

(Continued on page 394) 

c-L. I 

BLUE RED GREEN 

Y r 

FIG. 
COLOR TELEVISION 

RECEIVER 

LENS 
SYSTEM 

DIAPHRAGM 

N 

'1\ 
LENS 
DISC 

SCREEN 

Fig. 2- Above, shows Mr. Pajes' ingenious and yet simple scheme for producing colore) 
television images. The three transmitted color signals. pass through their respective 

color absorption tubes. and in turn modulate the beam of scanning light. 
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Fig. 1. Coil with variable parallel capacity. 

JUST because of the different 
response of the sense of hear- 
ing, compared to that of sight, 
the difference in frequency be- 

tween two neighboring radio trans- 
mitters is quite another matter in 
television broadcasts than in the case 
when music or voice is radiated. 

Whoever has had the opportunity 
to compare a local receiver (that is, 
one of low amplification without regen- 
eration), with a very selective receiver 
by hearing them both on musical pro- 
grams, will be amazed how distorted 
the distant reception sounds. In fact, 
even the low tones are missing, which 
one can still reproduce with the local 
receiver. The cutting of the audio - 
frequency response in the distance re- 
ceiver is due to the increased selec- 
tivity. 

The matter of selectivity is closely 
connected with that of tuning. If we 
have the usual resonant circuit (Fig. 
1) tuned to one transmitter, this 
means that the effective impedance of 
the tuned circuit is at a maximum for 
the radio- frequency signal to be re- 
ceived. Now, if we detune the circuit 
by turning the variable condenser, 
then the volume at which we previ- 
ously received the transmitter in 
question becomes less; because the 
effective impedance of the tuning cir- 
cuit has become less. If we turn the 
variable condenser of the tuning cir- 
cuit of a receiver to the point at which 
we receive a station; then, for the 
reason given, the effective impedance 
to the signal will rise slowly, then 
suddenly, until the maximum is 
reached at the point of resonance. 
Now, if we turn the variable con- 
denser further, we can bring about a 
decrease of the resulting impedance 
until it is so small that the station 
previously heard is no longer audible. 
The action just described is illustrated 
by the "resonance curve" in Fig. 2. 

It is well known that, on turning 
the condenser of a non -selective set, 
the local station already audible be- 

435 440 450 455 
KILOCYCLES 

Fig. 4. Receiver curve for television. 

TELEVISION NEWS 

The Necessary 
DIFFERENCE 

in 
Transmission 

Frequency 
for 

TELEVISION 
By E. KINNE 

comes louder very slowly, and that 
accordingly the resonance curve rises 
slowly, fairly flat, and descends in the 
same way. The resonance curve of a 

445 450 455 
KILOCYCLES 

Fig. 2. Resonance curve for tuning circuit 
shown in Fig. 1. 

local receiver will therefore be very 
broad at the bottom ; because the ris- 
ing and descending slopes of the curve 
are only slightly inclined toward each 
other (Fig. 3). A resonance curve 
narrow at the bottom, on the other 
hand, indicates a great selectivity of 
the set, whose variable condenser only 
needs to be turned a few degrees to 
eliminate a station, which means that 
the impedance of the tuned circuit 
rises suddenly and very steeply (Fig. 
2). With the varying of the conden- 
ser, we always tune our resonance cir- 
cuit to a different frequency (and 
consequently, wavelength). 

Our diagrams show us that a fre- 
quency of 450 kilocycles undergoes the 
greatest drop in potential across the 
tuned circuit; since, of course, the 
impedance is also greatest for this 
frequency. The drops in potential 
are considerably less at 445, or 455 
and at 430 or 470 kilocycles; naturally 
the sidebands are also unfavorably 
affected, in the voltage amplification. 

377 

430 450 
KI LOCYCLES 

Fig. 3. Broad resonance curve. 
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The nature of radio transmission of 
sound is that the radio-frequency 
current is modulated by audio-fre- 
quency oscillations. Then the higher 
frequency oscillates in the rhythm of 
the lower frequency, to an extent de- 
pendent on the width of the audio-fre- 
quency band. There is an analogy 
in television, in the use of a low -fre- 
quency alternating current for modu- 
lation. 

As shown by investigations made in 
the laboratory of the writer, the low- 
est frequency resulting from the 
analysis of film pictures can be set at 
16 cycles; presupposing that a black 
surface is to be televised during a 
time not longer than one frame. This 
frequency could even be measured, in 
the transmission of a "news" broad- 
cast. The highest frequency was at- 
tained at 11,250 cycles while main- 
taining the established normal values 
(transmission of walls, hedges, and 
the like). 

Accordingly, the high- frequency 
carrier waves can be modulated at 
about 11,250 cycles in film transmis- 
sions. In tuning for sharpness it is 
essential to heed the point thus de- 
termined. It would, of course, be an 
error to make the resonance curve of 
a receiver so narrow that it would 
pass a frequency band of only 6,000 
cycles, when we have to modulate the 
glow -lamp up to 11,000 cycles for tele- 
vision pu:poses. 

Before we pass to the determination 
of the resonance curve, we must ex- 
plain to what extent attenuation of 
the sideband frequencies are admis- 
sible in television broadcasts. I have 
been able to determine that, with the 

(Continued on page 389) 

7000 
CYCLES 

435 440 450 452 
KI LOCYCLES 

Fig. 5. Overlapping of two stations. 
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The TELEVISION QUESTION 

Mercury Arc 
Samuel Gilbert, Jr., Curtis, Nebraska. 

Q. 1. What is the correct way to 
lay out the scanning drum in the sys- 
tem described on page 198 of July - 
August TELEVISION NEWS? 

A. 1. The scanning drum is noth- 
ing more than a mechanical equivalent 
of the rotating disc. The optical and 
mechanical relations are such that a 
spiral scanning motion is obtained. 
The edge of the disc is turned up in 
the manner shown in Fig. 4 and the 
apertures are cut or lenses mounted 
in the side -wall in a spiral fashion. 

Q. 2. Where can I obtain a Mer- 
cury Arc of the type described in that 
article? 

A. 2. It is unfortunate that such a 

Edited by 
C. H. W. NASON 

the frequency desired, and they are 
designed to give the desired saw -tooth 
waveform. 

Blue- Prints for Laying Out Discs 
E. L. Grimm, 716 14th Street, N. W., 

Washington, D. C. 
Q. 1. Can you supply me with a 

blueprint or drawing for a thirty -inch, 
60- aperture scanning disc for a 1.5- 
inch neon tube? 

A. 1. You cannot make television 
scanning discs from templates with 
any degree of accuracy. In the article 
on page 126, of the May -June issue, 

device is of a purely experimental 
character, and is not obtainable from 
any commercial source. The Cable 
Radio Co. of Brooklyn, N. Y., have a 
high- intensity light source which is of 
an entirely practical nature and they 
may be in a position to supply you if 
you call their attention to the "Elec- 
tron Ionization" tube, so that they will 
know to which tube you refer. 

Q. 3. In the same issue you de- 
scribed an experimental cathode -ray 
scanner. How shall I connect the neon 
tube oscillator? 

A. 3. The connections are given in 
Fig. 2. Note that a vacuum tube of 
the '12 type is used as the variable 
resistance. The plates of the oscillator 
condenser and neon tube are in paral- 
lel with the deflecting plates of the 
cathode -ray tube. The motor -driven 
potentiometers mentioned in that ar- 
ticle rotate at a speed equivalent to 

Fig. 1 -At left, shows 
how neon tube is ar- 
ranged inside a scan- 
ning drum, instead of 
behind a scanning disc. 

Fig. 2 (left) Shows 
connections for neon 

tube oscillator. 

full details regarding the layout of 
the disc are given. 

Q. 2. How can I change over a re- 
ceiver now using the '45 tube to op- 
erate with the pentode? Would this 
tube give satisfactory results? 

A. 2. These data are also given in 
issues of TELEVISION NEWS. I refer 
you to the July- August issue -page 
184. The tube will be entirely satis- 
factory for your purpose. 

Lenses for Television 
E. Nathaniel Skokan, 4407 No. 28th 

St., Omaha, Nebraska. 
Q. 1. I am interested in construct- 

ing a television transmitter and re- 
ceiver of the type described on page 
128 of the May -June issue of TELE- 
VISION NEWS. Can I supply both am- 
plifiers from a single power supply? 

A. 1. This is doubtful practice in 
a circuit structure where at least six 

resistance- coupled stages are used. I 
would advise that the first amplifier 
be entirely battery- operated; since it 
is rather difficult to get the hum level 
of an A.C. job below the small input 
voltage available from the photo-cell. 

Q. 2. Where may I obtain, at small 
expense, a lens suitable for use at the 
transmitting end? 

A. 2. There is no use trying to mis- 
lead you. You need the best photo- 
graphic lens available, if you are to 
get any real results. The Hugo Meyer 
Company can supply you with a F 1.5, 
2 -inch lens, designed for cinematog- 
raphy and termed the Kino Plasmat. 
This lens is entirely suitable for the 
purpose. The best way to obtain this 
lens is through your local camera 
supply house. 

Q. 3. Give names of manufacturers 
who can supply me with moderately 
priced glow -lamps for use with the '45 
tube. Also let me know where I can 
obtain Caesium- Oxygen photo -cells for 
experimental work with the infra -red 
rays. 

A. 3. Get in touch with the Argco 
Laboratories in New York, or the 
Cable Radio Co., Brooklyn, N. Y. The 
financial returns from television are 
so slight that it is only through the 
courtesy of certain far -sighted organi- 
zations that we are able to obtain any- 
thing for experimental purposes. 

Transformer Coupling Seems Best? 
Richard Carruthers, Kenosha, Wis- 

consin. 
Q. 1. I have heard from numerous 

sources that a transformer -coupled 
amplifier cannot be successfully used 
in television reception. Despite all 
such advice, I find that I can receive 
better images with a transformer be- 
tween the output tube and the neon 
lamp, than I can when the neon lamp 
is directly in the output of the power 
tube. Why is this a fact in my par- 
ticular case? 

A. 1. The television signal in- 
cludes frequencies ranging from about 
20 cycles up to nearly 45,000 cycles. 
In order to pass these frequencies 
without discrimination, a highly -de- 
veloped, resistance- coupled amplifier is 
necessary. Resistance -coupled ampli- 
fiers, of the usual type designed for 
the greatest amplification of frequen- 
cies in the voice range, do not approx- 
imate this need in even a small de- 
gree. If, therefore, your receiver up 
to the power tube is not passing fre- 
quencies in excess of about 5,000 
cycles, the use of a transformer in the 
output to couple the neon tube will not 
result in any marked deterioration of 
the received image. Indeed, there 
might be an improvement, due to the 
fact that there is a better "impedance 
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match" between the plate circuit of 
the tube and the load when the trans- 
former is in the circuit. If you will 
re- construct your receiver in accord- 
ance with the most modern views on 
the subject, I am sure that your re- 
sults will be improved; since the mere 
fact that the transformer does not 
noticeably spoil the image is a sign 
that your receiver is at fault. 

Experimental Cathode - Ray Scanner 
Charles Kostler, 129 Menohan Road, 

Brooklyn, N. Y. 
Q. 1. I would appreciate more data 

on the cathode -ray arrangement de- 
scribed by Mr. Nason in a recent issue 

TELEVISION NEWS 

of a reproduction superior to that ob- 
tainable with the disc. The writer is 
not at present at liberty to divulge 
their source -but hopes that a com- 
mercial announcement will shortly be 
made. 

Tuning Forks for Synchronizing 
Ralph F. Hunter, 108 Victory Avenue, 

Schenectady, N. Y. 
Q. 1. I have been quite successful 

in receiving television images from 
Boston, New York and Wheaton, Md. 
My station is located at Catskill, N. Y. 
My troubles fall under three groups: 
fading, "ghost" images and synchro- 
nization. I realize that the first two 
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of TELEVISION NEWS. I have placed 
an order with the Argco Laboratories 
for one of these tubes, and hope short- 
ly to have it in operation. 

A. 1. The cathode ray scanner 
which I have used employed a tube 
similar to that illustrated in my 
article. The results were not decided- 
ly superior to those obtained with the 
disc; because the action of the signal 
not only acted upon the intensity of 
the cathode beam, but also changed its 
focus. Despite this fact the results 
were quite gratifying. You will find 
given here a diagram showing the use 
of a '12 type tube as a variable resis- 
tor for the adjustment of the scan- 
ning frequencies. Two such oscillators 
must be made ; one operating at 20 
cycles per second, and the other at 
1200 cycles per second. The frequency 
will depend upon the resistance and 
the capacity in the circuit, and the 
characteristics of the neon tube; as 
well as upon the voltage of the supply 
system. 

Because of this, it is better to use 
one of the old '74 tubes, as a yoltage 
regulator across the power supply for 
the oscillator, so that no variation of 
the voltage will result. In Fig. 3 there 
is shown the method of connection for 
the tube, with the signal applied 
across the D.C. accelerating potential. 
There will shortly be available cathode - 
ray tubes designed for television, in 
which an additional electrode for the 
signal will be situated close to the 
emitter. This electrode will act to 
alter the shape of the space- charge 
cloud which surrounds the emitter, in 
order to alter the intensity of the 
beam, without changing the focus of 
the ray. These tubes will be capable 

Fig. 3 (left) -Shows 
connections of cathode 
ray (Braun) tube 
scanner for television. 

await the coming of more favorable 
weather conditions. In connection 
with the third, however, may I ask 
why tuning forks are not used at the 
transmitter and receiver for keeping 
the synchronous motors in step? The 
method was used early by Jenkins; 
and it seems to me that the use of a 
fork of fixed frequency at the trans- 
mitter and a fork at the receiver, hav- 
ing a frequency adjustable to that at 
the transmitter, would solve the prob- 
lem. I believe that suitable circuits 
could be developed to be controlled by 
these forks; for example -the Thyra- 
tron inverter. 

I realize that these ideas are not 
new; but it seems to me that the use 
of the scanning frequency for synchro- 
nizing presents insurmountable diffi- 
culties in the case of fading signals. 

A. 1. If you have time and space 
to experiment with antennas of var- 
ious types you might effect a solution 
of your "ghost" image difficulties. The 
ghosts are caused by the fact that the 
ground component of the signal and 
one or more sky components arrive at 
different times; either overlapping 
each other or directly interfering. 
Why don't you try various antennas - 
dipoles, etc.? The requirements of 
dimensions should not interfere in 
suburban locations; as it is possible to 
use R.F. transmission lines to feed 
from the antenna to the receiver. But 
please remember that I am a poor city 
dweller and can suggest these things 
only from an engineering viewpoint, 
rather than from a practical angle. 

Tuning forks may be all right for 
experimental work within the labora- 
tory; but, if you intend to use them 
for long -range work, you must ar- 
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range to superimpose the fork's output 
on the signal and filter it out at the 
receiving end. This is entirely prac- 
ticable; but the constancy of the forks 
does not approach a degree whereby a 
variable- frequency fork could be used 
at the receiver to match that at the 
transmitter. Why not work out a 
system whereby the scanning fre- 
quency could be used to control the 
output of a pair of Thyratrons in such 
a manner that they would tend to re- 
tain their stability, even when fading 
removed the controlling force? If you 
can get the Thyratron tubes, you have 
the advantage of me ; and I would ap- 
preciate your arranging to let me have 
a few, provided the price is not out- 
side my limits. As you probably 
know, the suggestion above is entirely 
practicable; and the only reason it has 
not been used is that the Thyratron 
is not a familiar quantity to the aver- 
age investigator. I have prepared an 
article on the use of Thyratrons in 
television, but those that I have made 
for myself are not up to scratch and 
suffer an early death. 

Crater Tubes -Where Procurable 
A. J. Neef, 1073 East 39th Street, 

Brooklyn, N. Y. 
Q. 1. Where may I purchase an 

air -cooled crater lamp? 
A. 1. For a high- intensity, air - 

cooled crater lamp, I suggest you get 
in touch with the Cable Radio Com- 
pany of Brooklyn, N. Y. 

Q. 2. Where may I purchase var- 
ious sizes of matched lenses? 

A. 2. Houses supplying apparatus 
for high school laboratories can sup- 
ply you, if you are in a position to 
give exact specifications. (Send 
stamped and addressed envelope for 
names of companies.) 

Q. 3. How is a pair of '50 tubes 
used in the last stage of the amplifier 
to operate the crater lamp? A '50 
tube is not intended for resistance - 
coupled operation. 

A. 3. It certainly shows a sharp 
mind to catch that point -and I think 
that, if you ponder the thing a mo- 
ment, before continuing, you will dope 
the thing out for yourself. The '50s, 
as well as other tubes of high output 
and low plate impedance, is prone to 
draw grid current. This grid current 
creates across the grid -leak resistance 
a voltage drop which is subtractive 
from the bias of the tube. This loss 
of bias aggravates the condition, and 
the high plate current, due to the de- 
creased bias, results in the destruc- 
tion of the tube. If the grid bias is 
obtained by means of a resistor in the 
plate return (that is, between the fila- 
ment and ground) the increasing 
plate current will result in an in- 
creased voltage drop across the bias- 
ing resistance, and will compensate 
for the destructive effect. The warn- 
ing against the use of resistance 
coupling with the '50 is given in the 
fear that the bias will be obtained 
from a battery, or other non-auto- 
matically controlled source. 
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TELEVISION TIME -TABLE 
Furnished by U. S. Dept. of Commerce. Radio Division, Washington, D. C. 

Location of 
Transmitter 

Lines 
per 

Frame 
Call 

Signal 
Frequency in kilocycles 
(meters in parentheses) 

Power 
(watts in 
antenna) Licensee and Address 

California: 
Garden '""r) - R'r°4 2,100 (142.9 to 2.709 (53e 4) 500 Don Lee (Inc 

Illinois: Chicago 48 W9XAA 2.000 (150) to 2.100 (142.9), 1,000 Chicago Federation of 
2,750 (109.1) to 2,850 (105.3) Labor. 

SS SO 45 W9XAO 2.000 (150) to 2,100 (142.9) 500 Western Television 
Corp., 6312 !Nay. 

" 45 W9XAP 2.100 (142.9) to 2,200 (136.4) 2,500 Chicago Daily News Downers Grove 24 W9XR 2.850 (105.3) to 2.950 (101.7) 5,000 Great Lakes Broad- 
casting Co., 72 W. 
Adams St., Chicago. Ind;ana: 

West Lafayette - W9XG 2.750 (109.1) to 2,850 (105.3) 1.500 Pu rdue University, 
400 Northwestern 

Iowa: Iowa City - W9XAZ 2.000 (150) to 2.100 (142.9) 500 
Ave, 

Stale University of 
Iowa 

Maryland: 
Silver Springs 60 W3XK 2,000 (150) to 2,100 (142.9). 5,000 Jenkins Laboratories. 

1519 Connecticut 
Ave., Washington, 
D. C. Massachusetts: 

Boston 60 WIXAV 2.850 (105.31 to 2,950 (101.7) 1.000 Shortwave and Tele- 
vision Laboratory 
(Inc.) 

New Jersey: 
Al!wood 60 W2XCP 2,000 (150) to 2.100 (142.9). 2,000 Freed- Eisemann Radio 

2,850 (105.3) to 2.950 (101.7) Corp., Junius St. & 
Liberty Ave., New 
York. N. Y. 

Camden 60 W3XAD 2,100 (142.9) to 2.200 (136.4), 500 R. C. A. Victor Com- 
43,000 (6.97) to 46.000(6 52), pany (Inc.) 
48.500 (6.18) to 50,300(5.96), 
rn 000 (5) to 80.000 (3.75) 

Passaic 
New York: 

60 W2XCD 2.000 (150) to 2,100 (142.9) 5,000 De Forest Radio Co. 
Beacon 
Long Island City 

48 - W2XBU 
W2XBO 

2.000 (150) to 2,100 (142.9) 
2.750 (109.1) to 2.850 (105.3) 

100 
500 

Ilarold E. Smith. 
United Research Corp., 

39 Van Pelt Ase. 
60 W2XR 2.100 (142.9) to 2,200 (136.4). 500 Radio Pictures, Inc.. 

New York 60 W2XAB 
2.850(105.3) to 2.950(101.69) 

2,750 (109.1) to 2,850 (105.3) 500 
3101 Northern Blvd. 

Atlantic Broadcasting 
Corp., 485 Madison 
Ave. SS MI 

60 W2XBS 2,100 (142.9) to 2,200 (136.4) 5.000 National Broadcasting 
Co. (Inc.). 711 Fifth 
Ave. 

OS ¡is 60 W2XCR 2.000 (150) to 2.100 (142.9). 5.000 Jenkins Television 
Ossining 
Schenectady 

Pennsylvania: 

- - W2XX 
W2XCW 

2,000 (150) to 2.100 (142.9) 
2,100 (142.9) to 2.200 (136.4) 

too 
20.000 

Crp. 655 5th Ave. 
Robert F. Gowen. 
General Electric Co. 

East Pittsburgh 60 W8XAV 2,100 (142.9) to 2,200 (136.4) 20.000 Westinghouse Electric 
& Mfg. Co. 

60 W8XT 660 (455) 25,000 Westinghouse Electric 
Wisconsin: & Mfg. Co. 

Milwaukee - W9XD 43,000 (6.97) to 46.000 (6.52). 
48,500 (6.18) to 50.000 

500 The Journal Co. (Mil- 
waukee Journal). 

(5.96). 60,000 (5) to 80,000 
(3.75) 

PORTABLE 
Massachusetts: 

Boston 
60 W1XG 43.000 (6.977) to 46.000 

(6.522), 48,500 (6.186) to 
30 Shortwave & Tele- 

v i s i o n Corp, 70 
50,300 (5.964), 60,000 (5). Brookline Ave. 
80.000 (3.75) 

New Jersey: 
Passaic 60 W2XAP 2,000 (150) to 2,100 (112.9) 250 Jenkins Television 

Corp. 
Bound Brook 60 W3XAK 2 100 (142.9) to 2.200 (136.4) 5.000 National Broadcasting 

Co.. Inc. New York State: - W2XIST 43,000 (6.977) to 46,000 750 National Broadcasting 
(6.522), 48500 (6.186) to Co., Inc. 
50 300 (5.964). 60.000 (5). 
80,000 (3.75) 

United States: 
(Throughout) 60 W10XG 43.000 (6.977) to 46,000 500 De Forest Radio Co.. 

(6.522), 48 500 (6.186) to Passaic, N. J. 
50,000 (5.964), 60,000 (5), 
80,000 13.75) 

Time on the Air: The daily newspapers in the larger cities- Chicago, New York and 'baton, 
for example -carry television programs and time schedules. 

Experimental television stations, such as those operated by the N. B. C.. Westinghouse, 
General Electric Co.. etc., are on the air practically every day, testing, and can be picked up. 

The Jenkins stations' time schedules are as follows: 
W2XCR -N. Y. City. 3 to 5 and 6 to 8 P.M. daily: 6 to 8 P.M. Sunday. Voice trans- 

over WGISS, 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 (D.S.T.). 60 holes. 
W2XAP -- l'asvaic (Portable transmitter). 60 line. 20 frames per second "standard" -Time irregular -Experimental. 
W2XCD- Passaic (De Forest Radio Corp.). 9 to 10 P.M. daily. Sound accompaniment 

transmitted no 1.601 k.c. 
Columbia Broadcasting System (W2XAB) went on daily transmission schedule July 21st, 60 

holes. 20 frames (revs.) per second (or 1.200 r.p.m.). Voice transmitted on 6,120 k.c. (49.02 
meters) W2XE. 

Short Wave and Television Corp, Boston, Mass., transmits image (WIXAV) daily, 60 holes. 
20 frames per second. and voice accompaniment on 1604 k.c. or 187 meters ( WIXAU). 

It is understood, of course. that two receiving tuners or sets are required to pick up voice 
and image, such as from W2XCR and WGBS, one set tuned to 117.5 meters for reception of 
the image and one set tuned to WGBS or 384.4 meters to pick up the voice. 

Daily image programs are broadcast by the Boston station WIXAV, and also by the Chicago 
stations W9XAA, W9XAO and W9XAP, 

Jenkins New Home 
Projector 

(Continued from page 353) 
bined broadcast and short -wave re- 
ceiver by the simple expedient of 
changing the unique ganged plug -in 
coil units. It is a truly universal re- 
ceiver not only in the matter of 
covering different wave bands, but 
also in providing the ideal degree of 
selectivity for each class of reception. 

For television reception, the Jen- 
kins receiver covers the wave band 
from 80 to 200 meters, with the neces- 
sary broadness of tuning for maxi- 
mum pictorial detail. Additional plug - 
in coils conveniently ganged and 
housed in a metal casing as single 
units, to facilitate rapid change from 
one band to another, can be employed 
to cover the "broadcast" and the "short- wave" bands as well. 

The receiver includes two stages of tuned radio- frequency amplification. 
with single -dial tuner for simplified 
operation. A knob controls power 
switch and output volume, while an- other knob switches the output from 
loud -speaker to radiovisor. The re- sistance- coupled amplifier delivers an output of 55 milliamperes for the op- eration of the DeForest crater neon lamp in the Jenkins Projector Radio - visor. A dynamic speaker is included. 

The tube equipment comprises four 
'24 A.C. screen -grids, one '27 A.C. de- tector, two '45 power tubes, and one 
'80 rectifier. The Jenkins receiver is designed for 110 -120 volt A.C. opera- tion. Its components are fully shield- 
ed. The receiver is available in chassis form or in a beautifully finished walnut console cabinet, alone or with the Jenkins Projector Radiovisor. 

Behind the Scenes in a Tele- 
vision Studio 

(Continued from page 337) 
eyes are focused almost straight into 
the optical pick -up; each sheet of manuscript is dropped on the floor as 
soon as it has been read. The right - 
hand picture shows how a piano bench 
::nd "baby" upright piano are mounted 
on stilts, so that the artist's face (and 
occasionally the hands also) can be 
"picked up" by the televisor. 

Light- Controlling Means 
(Continued from page 372) 

effect is in the opposite sense for each 
traverse. The passage twice through 
the crystal doubles the effect of 11 

voltage across the condenser plates in 
rotating the plane of polarization and 
valving light. The system may also 
be used in a straightforward manner. 
without the double -passage feature. 
by inserting an idle piezo crystal in 
the path of the ray, so orientated as 
to cancel the dispersion due to the 
active crystal. 
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Television at the German 
Radio Exposition 

By DR. FRITZ NOACK 
(Continued from page 335) 

In consequence of the negative po- 
tential of the cylinder, there is now 
formed about the filament a cloud of 
electrons, or "space charge ", whose 
strength is changed by the television 
signal voltages in the rhythm of the 
television signal currents. Thereby 
the number of free electrons is influ- 
enced; now, if one applies to this 
cylinder a negative potential, and to 
a perforated anode (placed in front 
of the cylinder), a positive potential 
of about 4,000 volts, the electrons lib- 
erated from the "space charge" cloud, 
are hurled at constant speed against 
the anode, and through it upon the 
luminous screen. The important thing 
is, that independent of the control- 
ling action by the television currents, 
the electrons striking the luminous 
screen through the anode. maintain 
their velocity practically the same at 
all times. This result other inventors 
were unable to attain or could accom- 
plish only with difficulty. The signifi- 
cance of the von Ardenne system be- 
comes clear, when we further perceive 
that the electron stream must be elec- 
trostatically deflected by two con- 
denser systems, so that it describes 
lines of light on the screen; and that 
these must be very exactly drawn. 
which is only possible, if the electrons 
always have the same velocity. 

The deflection of the cathode ray by 
means of the condenser plates (both 
in the transmitting tube and in the 
receiving tube), is accomplished by 
von Ardenne with periodically fluctu- 
ating potentials, whose frequency can 
be changed at will. These fluctuating 
potentials are known as "tilting po- 
tentials", and are produced by the 
periodic discharge of a condenser 
through a glow -lamp. Therefore, von 
Ardenne requires no rotating parts, 
but instead he operates his apparatus 
solely with properly varying electric 
potentials. Thereby his system dif- 
fers from all others. However im- 
portant von Ardenne's Braun -tube 
system is, at present, it certainly still 
has one disadvantage; and that is the 
rather short life of the Braun tube. 
He hopes to overcome this disadvan- 
tage before long. 

The firm of Telefunken -Carolus did 
not take part in the Exposition at all 
this year. 

Tekade this year again showed their 
television kits for amateurs, which 
are designed for receiving the experi- 
mental television broadcasts of Lon- 
don and Berlin; for 30 -line scannint , 
121/ frames per second. The kits 
contain all the necessary parts for a 
television receiver, with the exception 
of the driving motor and a cabinet. 

For the amateurs and the trade this 
year, Philips, Rectron, and Pressler 
offered surface (plate) and point -glow 
(crater) lamps, both large and small. 

`geeed-(0,6-~w4r 
TELEVISION KITS 

Ten years ago when 
radio kits were in tre- 
mendous demand, 
Freed -Eisemann Radio 
Kits were the leading 
and most popular sell- 
e r s throughout t h e 
world. You now can 
purchase Freed - Eise- 
mann Television Short 
Wave Receiver and Tele- 
scanner Kits. They have 
been carefully designed, 
are easily assembled 
and produce excellent 
Television pictures. 

Model KD - 7 Short 
Wave Television Re- 
ceiver, containing all 
parts, including steel 
chassis, needed to 
build a seven tube 
Short Wave Receiver - 
wave length range cov- 
ers entire Television 
band, 100 to 150 me- 
ters. Operates on 110 
volt 60 cycle Alternat- 
ing Current. Every- 
thing is drilled and 
fitted so that the actual 
assembly is a very 
simple job. All parts 
including instructions, 
less tubes -$69.50. 

4,./Gcu,,.iNn 
Model TS -17, a complete Telescan- 
ner Kit containing every necessary 
part down to the last screw and 
bolt for building the scanning ap- 
paratus for receiving GO line, 20 

frame per second image transmis- 
sion. Easy to construct. Kit in- 
cluding Neon Tube and Lens - 
$56.00. 

Extra Scanning Discs for the Tele- 
vision experimenter who has his 
other parts. 12" diameter with 
holes pierced for 60 line pictures - 
$5.00 each. Blank Discs -$2.50 
each. 

Send your orders in now to insure prompt delivery. 
Money orders required. 

Freed Television & Radio Corporation 
22-19 Wilbur Avenue Long island City, New York 
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-CLADn5AT_ 
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and SHORT WAVE 

CONTROLS 

SPEED CONTROL 
CLAROSTAT 

for 
SCANNING 

DISC 
CONTROL 

and Heavy Duty 
laboratory use. 

STANDARD CLAROSTAT 
for 

KINO LAMP 
CONTROL 

REGENERATION 
CONTROL 

PLATE VOLTAGE 
CONTROL 

CLAROSTAT 
WIRE WOUND 

POTENTIOMETER 
for 

VOLUME 
CONTROL 

Synchro- 
nizing 

Control 
Regeneration 

Control 
Bias and Plate 

Voltage 

CLAROSTAT 
GRAPHITE ELEMENT 

POTENTIOMETER 
for 

Volume Control 
Oscillation 

Control 
Tone Control 

Write for Literature 
Mention Television News 

Clarostat Mfg. Co., Inc. 
285 N. 6th St. Brooklyn, N. Y. 

A Super- Crater Neon Tube 
By C. H. W. NASON 

(Continued from page 370) 

A 

ANODE 

FIG.3 

SHIELD 

CATHODE 

HEATER 

co lision of the gaseous atoms with 
rapidly- moving free electrons; and it 
is by this means that the high effici- 
ency of the tube to be described is ob- 
tained. The sketch (Fig. 2), shows a 
tube having a high -efficiency electron - 
emitting element, or cathode, enclosed 
within a shield which has a small 
aperture or spout through which some 
of the electrons will pass. In order 
to accelerate the electrons to a high 
speed, the shield is maintained at a 
high positive potential, with respect to 
the emitter. Directly outside the spout 
is a small ring electrode or anode and, 
across this electrode and the shield, 
the television signal is introduced. 

The flow of electrons from the spout 
results in a high degree of ionization 
of the gas within the tube in the re- 
gion of the ring electrode. This means 
that the glow discharge itself can be 
efficiently formed with a signal of 
small magnitude; since the ionization 
is taken care of by the electron stream 
flowing from the shield. The varia- 
tions in intrinsic brilliancy are taken 
care of by the signal variations. 

Voltage Drop Across Tube 
The voltage drop across the shield 

and cathode is of the order of 30 volts, 

Nov.-Dec., 1931 

Fig. 3- Circuit hook- 
up of last amplifier 
tube to new "super; 

crater" tube. 

once the glow -discharge is established. 
A supply system capable of delivering 
200 volts, at a constant drain of about 
200 ma. (milliamperes) is necessary 
to supply the accelerating potential be- 
tween the emitter or cathode and the 
shield. An '80 tube would be quite 
satisfactory for this service. The sig- 
nal power necessary to the operation 
of the tube is small; but the relatively 
low impedance of the load, presented 
to the power tube, makes it necessary 
that certain care be taken in devising 
the circuits. The new tube has cer- 
tain advantages in that it has neither 
the "hopping off" point nor the "ex- 
tinction point" of the ordinary flat - 
plate neon tube or the "crater" lamp. 

Crater lamps heretofore used, in the 
attempt to secure a large image, are 
notoriously inefficient and productive 
of distortion, and the new tube repre- 
sents a marked advance. In Fig. 3, 
the circuit arrangement of the tube 
is shown and in Fig. 4 there appears a 
photograph of a commercial tube soon 
to be available on the American mar- 
ket. Note that this tube can be in no 
wise termed a "neon arc ", but is an 
application of the widely -known prin- 
ciple of "electron ionization" to the 
peculiar exigencies of television. 

New 3 By 3 Ft. Image Projector 
(Continued from page 333) 

output of any standard television 
receiver. The amplifier consists of 
one stage of voltage amplification, a 
De Forest 503 -A tube which is re- 
sistance, capacity coupled to the power 
stage. The power stage consists of 4 
'45's operated in parallel and coupled 
directly to the crater lamp. 

The projector cabinet must be con- 
sidered compact in order to house the 
above mentioned details; to be exact, 
the cabinet is but 34 inches long and 
26 inches high. 

Above and to one end of the power 
cabinet is located the Jenkins lens 
disc which is rotated by a 1/2 H.P. 3- 
phase synchronous 1,200 R.P.M. 
motor. The lens disc is 27" in diam- 

eter and holds sixty 11/2" diameter 
lens arranged in a spiral, permitting 
the scanning of standard pictures 
broadcasted today. The lenses in this 
disc are carefully selected and indi- 
vidually mounted. 

Directly above the motor in proper 
alignment with the lenses in the scan- 
ning disc we have the Jenkins crater 
lamp. This lamp is filled with neon 
gas and fitted with a .030 inch square 
aperture. 

The crater lamp has been adopted 
for its intense brilliancy. The square 
aperture of the crater lamp is pro- 
jected upon a frosted or ground glass 
3 feet square, placed from 5 to 15 
feet from the lens disc. 

nqr nrrrrtinn TELF.I7E/OS 1'F11'S when writing to ndrrrttaera 
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Possible Solutions of the Television 

System No. of Points 

By P. F. v. d. BOOGAARD 

(Continued from page 375) 

Time Max. Frequent 
Deutsche Reichspost 1260 (30 x 42) 1/12.5 sec. 7,875 
Telehor ..... 1600 (40 x 40) 1/12.5 sec. 10,000 
Baird 2250 (23 x 63) 1/15 sec. 17,000 
Telefunken ... 2500 ( 42 x 30 ) 1/20 sec. 23,000 
R. C. A. 4320 (60 x 72) 1/20 sec. 43,200 

As indices of perfection of these 
the rule above: 
Deutsche Reichspost 
Telehor 
Baird 
Telefunken 
R. C. A. 

One concludes from this that these 
systems are still very far from perfec- 
tion and that, probably, they never 
will get there, because of the inertia 
of the moving parts. 

Multiple Element Projection 
The problems of the second method 

may be summed up thus: 
(a) Projecting all the rays emanat- 

ing from an image simultaneously, 
whether by a static method or by a 
mechanical method, on a great number 
of photo -cells (Fig. 3). 

(b) Projecting all the luminous 
rays, coming from a same number of 
luminous sources, in the same order 
on a receiving screen ; either by a 

different systems we get, according to 

1260/13332 or 10.5% 
1600/17776 or 11 % 
2250/16098 or 14.5% 
2500/13998 or 18 % 
4320/47995 or 11 % 

static method or by a mechanical 
method. 

As to practical applications of the 
second method, by a static system, and 
their inconveniences; while it is pos- 
sible to attain a perfection of %, or 
50% (provided the frequency is not 
less than 6,000 cycles), unfortunately, 
because of the great complexity of the 
apparatus and the great expense, these 
systems cannot be practical. 

Admitting that it is certainly im- 
possible to transmit all the points 
simultaneously by means of one photo- 
cell, there remains only the final solu- 
tion : 

Problem 

Transmit all the points of the 
image, successively, by means of one 
photo -cell by a static method without 
inertia. 

The problem can be defined as fol- 
lows: 

(1) Project all the luminous rays 
of an image successively on one photo- 
cell, (for transmission by the static 
method) (see Fig. 4). 

(2) Decompose a ray of variable in- 
tensity, emanating from a luminous 
source, into elements of suitable inten- 
sities; and project these rays succes- 
sively in the same order, for reception 
by the static method (see Fig. 5). 

The perfection of this system will 
be 100 %, but it necessitates a photo- 
cell of special construction. The in- 
ventors or manufacturers wishing to 
give their support to the practical de- 
velopment of this system, are asked to 
send their proposals to the author of 
this article, at once. 

Address : 

La Section Néerlandaise de l'Institut 
International de Télévision, 

61 Admired van Gentstraat 
Utrec1t (Holland) 

Television -- Short -Wave -- Broadcasting 
Your choice of all radio entertainment and thrills -with ideal reception in each 
band -from a single, truly all- purpose receiver! 

Jenkins engineers have developed the first all -purpose receiver. Plug -in coils 
conveniently ganged as units, and circuits providing widely varying character- 
istics, permit of quick and efficient shifting from one wave band to another. 
Highly sensitive. Balanced selectivity -sharp for broadcasting, medium for 
short -wave, broad for television. Flat amplification from 20 cycles to highest 
picture frequency used. Two -45s provide ample output for crater lamp 
radiovisor. Fully A.C. operated, with power pack free from motorhoating. 
Phonograph jack for highest quality reproduction. Dynamic loud -speaker. 
with efficient tone control. 

Jenkins Universal Television Receiver 
Available in mantle type cabinet, for use with external radiovisor. Price le., tubes, $69.50. DeForest 

tube equipment, 813.45. Also available in beautiful console cabinet, together with new Jenkins Pro- 

jector- Radiovisor which throws picture up to 8 inches square on ground -glass screen. Price on request. 

ORDER NOW : Enjoy the most advanced form of television reception for 
home use. Never again will you get such a kiek out of television as now. Send your 

order, cash or C. O. D.. and get started without delay. Or if you wish more details, 

write for literature. 

EN 
TELEVISION CORP 

PASSAIC NEW JERSEY 
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Proven Television 
NOW 

ONLY 

$19.75 
Price of scanning 
disc alone $2.50 

SEE -ALL 
Televisor Kit 
No need to wait any longer 
to enjoy modern television 
when SEE -ALL offers 
proven equipment at such 
low prices. 

Less than 20 minutes 
required to assemble it. 

All essential parts and simple in- 
structions to assemble a fool- 
proof televisor included. 

SEE -ALL Short -wave Receiver 
lists for $39.50 less tubes. 

At your dealers 
otherwise send purchase price 
for delivery postpaid. 

ooISIOM 
ERIC AÇNOMPA'Yy 

S UNION SQUARE NEW YORK CITY 

Mr. TELEVISION FAN! 
TELL US HOW YOU 

Hold the Image Steady? 
Articles with Photos and Diagrams 
desired; if published, they will be 
paid for. 

The Home Hotel 
of New York 

Homelike in service, 
appointments and lo- 
cation ... away from 
noise and congestion, 
yet but a few minutes 
from Times Square ... 
garage facilities for 
tourists. 

Room and Bath from 
$3 single $4 double 

500 Rooms 

Home folks will 
like this hotel 

BRETTON HALL 
BROADWAY at 86th ST. 

NEW YORK - 
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How to Build an Automatic Synchronizing Brake 
By W. MANSFIELD 

(Continued from page 357) 

The relay must be so built that two 
contacts are separated by the attract- 
ing of the relay armature. It may be 
purchased from telegraph and elec- 
trical supply houses. The relay I 
used has 11,000 turns of No. 34 B & S 
gauge copper wire, and a resistance 
of 500 ohms. 

Assembly of the synchronizing ap- 
paratus is shown in Fig. 5. The parts 

Fig. 7 - Showing 
graphically. the prop- 
er adjustment of the 

commutator. 

A 

of the apparatus are fastened to a 
framework made of wooden lath or 
strips, held at the under side by 
hinges; so that we can at any time 
quickly open it and remove the Nip - 
kow disc. When all is fastened to- 
gether we must bring the commutator 
into its correct position. Then we 
connect it between the source of plate 
current and the glow tube; and con- 
nect the negative side of the battery 
to the free terminal of the glow tube. 
The commutator is fastened on the 
motor axle. 

Testing the Scanner 
Now, with a quick run of the Nip - 

kow disc, we shall see in the picture 

window an image more or less like a 
vertical streak. By this we recognize 
the quality of our commutator. If the 
line shows great irregularities (Fig. 
7 -a), it is useless for our purposes. 
In Fig. 7 -b, is shown the streak of a 
serviceable commutator. Now the 
commutator must be displaced until 
the line appears, that is, divided, at 
the left and right of the picture (Fig. 

B C 

FIG.7 

7 -c). The commutator remains fixed 
to the shaft in this position. 

After all connections are made, the 
first experimental tests can be made. 
(Be careful! The plate current of 
the power tube goes through the corn - 
mutator placed on the shaft of the 
motor! So do not ground the motor 
housing!) In the experiments, as re- 
marked above, the relay armature 
must be carefully adjusted, likewise 
the tension spring of the brake lever. 
The adjustment may offer some diffi- 
culties of its own but, once this is 
done, one finds extreme pleasure in 
the smooth running of the disc and 
the accurate, "constantly framed" pic- 
ture. 

Stenode Applied to Television 
By ZEH BOUCK 

(Continued from page 352) 
to cut off the sidebands, that the high 
frequencies are present to a greater 
degree in the amplitude variations 
than in the sidebands. 

When this is the case, it is obvious 
that the loss in the high notes can be 
compensated, without bringing up the 
sideband admittance, or broadening 
the resonance curve, to anywhere near 
the characteristics of a flat -top, band - 
pass receiver. (As a matter of fact 
and observation, in any receiver, re- 
gardless of the degree of sharpness, it 
is apparent that modulation must be 
due to both sideband and amplitude 
variations, and the compensation re- 
quired is never that which would be 
necessary if the sidebands alone were 
responsible for frequency reproduc- 
tion. This explains why "resonance 
curves" have never checked exactly 
with frequency attenuation curves; 
and the fact that engineers in the past 
have been content to explain such 
discrepancies as "experimental errors" 
or "transients" is by no means com- 
plimentary to those engineers who are 
still satisfied with that explanation.) 

This proposition can be clarified by 
an inspection of the curves in Fig. 2, 
which approximate those made by a 
laboratory of international prestige. 
Curve "A" shows the response charac- 
teristic of the Stenode as the fre- 
quency is varied from resonance. 
Curve "B" shows the frequency- atten- 
uation characteristic -the manner in 
which the high frequencies are atten- 
uated as the modulation frequency is 
raised. Inspection will show that the 
compensation required for a 3 -kc. note 
is about 30 db. This will also bring 
up the interfering sideband or carrier, 
3 kc. off the resonant point of the 
Stenode, 30 db. The interfering sig- 
nal, however, will still be 40 db. down! 

It may be maintained that the dif- 
ficulties of compensating for television 
modulation frequencies are insur- 
mountable, but experiments do not in- 
dicate that this is the case. Compen- 
sation is probably a more simple mat- 
ter, over present -day television bands, 
than achieving the advantages of 
Stenode reception in any other way - 
if that were possible. And if still 
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higher frequencies are ever to be 
transmitted, as suggested in our intro- 
ductory analysis, the Stenode offers 
the most fertile possibilities. 

A Practical Stenode Television 
Receiver 

The problem is greatly simplified by 
splitting the audio frequency ampli- 
fier into three or more channels fol- 
lowing a preliminary correction chan- 
nel. Fig. 3 illustrates schematic 
line -up of a practical Stenode tele- 
vision receiver. The output of the 
three different amplifiers can be re- 
combined either in a single neon 
tube, or in several individual tubes 
operating through an optical system 
of "transparent" mirrors. The audio 
frequency components will be ade- 
quately filtered, and the use of ex- 
ponential tubes in which the amplifi- 
cation varies inversely with the am- 
plitude, will simplify the correction. 
Engineers are working on such a cir- 
cuit at the present time. Three audio 
channels should be sufficient to am- 
plify and correct for a 72 x 60 image. 

Other Advantages of Stenode 
Other advantages of the Stenode 

in the reception of contemporary 
television signals are analogous to 
its performance on broadcast chan- 
nels. The complete absence of 
"background disturbances" between 
stations, will facilitate tuning and 
synchronizing. With television pretty 
much of a local proposition, the 
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lowered r -f (radio- frequency) am- 
plification will make it possible to 
take full advantage of reduced "back- 
ground disturbances" in the neigh- 
borhood of the signal carrier. The 
fact that "background" is noticeably 
reduced on weak carriers opens pos- 
sibilities in the way of distant tele- 
vision reception and the adequate use 
of automatic volume control. The 
reduction of interference from all 
possible sources is obvious, resulting 
in a flash -free image. In addition 
to the described selectivity charac- 
teristics, it is possible to cut out a 
heterodyne signal on either side of 
the desired carrier by a variation in 
the crystal balance control, thus elim- 
inating, in many instances, the inter- 
ference patterns caused by broadcast 
station and other harmonics. 

Intelligent application of the Sten- 
ode principles should contribute much 
to the development of television in 
the future. Regardless of the degree 
of detail required -the number of pic- 
ture elements scanned per second - 
the image can readily be confined 
within a ten kilocycle band, or less, 
permitting television to assume its 
rightful place in the broadcast bands, 
where the image definition will only 
be limited by the frequency of the 
carrier. 

(A second article is being prepared 
by Mr. Bouck, dealing with the prac- 
tical construction details of a Stenode 
television receiver. This article will 
appear in the next issue of TELEVISION 
NEWS.) 

Television Motor Driving Hints 
(Continued from page 361) 

motor and television scanning disc 
shaft, as shown in Fig. C. Today, 
1,200 R.P.M. synchronous motors may 
be obtained on the market, but in 
many cases the experimenter may 
have a perfectly good motor available, 
or else can buy one cheaply at a sec- 
ond -hand electrical shop, so that with 
gears, belts, or other forms of mechan- 
ical drives, the motor may be able to 
operate at normal speed, say 1,750 
R.P.M., while the scanning disc is 
geared to rotate at 1,200 R.P.M. 

If a gear drive is to be utilized, 
spiral gears should be insisted upon, 
as they minimize any back -lash or lost 
motion. Severe belt slippage or lost 
motion between gears will cause check- 
ered pattern lines to appear on the 
television image screen. 

Friction drives have been used 
quite successfully by a number of 
television experimenters, including C. 
Francis Jenkins. In any event the 
preferred form of friction drive is 
that where a small motor has a coni- 
cal (or straight) friction pulley fitted 
on its shaft, and the motor (or fric- 
tion pulley) moved back and forth in 
contact with a friction disc mounted 
either adjacent to the scanning disc, 
or at the free end of the scanning 
disc shaft. With the motor operating 
at a fixed speed, the speed of the scan- 
ning disc will vary depending upon 
the position of the friction pinion. 

When the motor pinion is moved 
toward the center of the large friction 
disc, the speed of the scanning disc 
will be faster; but as the small pinion 
is moved toward the periphery of the larger disc, the speed of the scanning 
disc will be slower. In some cases a 
"finger" or adjustable guide moves 
the smaller friction pinion back and 
forth, as a speed adjustment handle 
is turned. 

Fig. E shows how a leather- faced, 
or other type of friction clutch may 
be arranged between a synchronous 
motor and a small accelerating motor, 
where the synchronous unit is of the type which has to be first speeded up 
to synchronous speed. 

A 60 -Cycle Phonic Wheel 
(Continued from page 347) 

The 60 -cycle phonic motor may be 
made similar to the others described 
elsewhere in this magazine, the only 
change necessary being the use of six 
poles instead of 60, for the 60 -line 
image. By this means, a synchroniz- 
ing amplifier is not required ; simply 
connect the phonic motor to the lamp 
socket. 

The six -pole armature should be of 
laminated construction. Coils may be 
from an old audio transformer. 

WHICH BRANCHES 

OF RADIO 

DO YOU PREFER? 
Aircraft Radio ...Broadcast 
Station or Studio ... Direc- 
tion Finder and Radio Com- 
pass ...Talking Pictures ... 
Disc and Film Recording a e . 

Servicing of Home Entertain- 
ment Equipment... Television 

New developments 
...new inventions... 
new problems... 
come almost every 
day in the radio in- 
dustry. Yet only the 
well -trained mancan 
hope to win a place 
in promising future 
radio offers. So pre- 
pare yourself! De- 
velopyourtalent ina 
sound, sensible way. 
And start today! 

Look1 Short maue operation 
betun ground and plane! 

Learn at RCA Institutes 
For no other purpose than to train and equip 
men of unusual promise RCA Institutes 
maintains four complete resident schools in 
New York, Chicago, Boston and Philadel- 
phia. They are the only schools associated 
with the largest, most complete research 
laboratory in the radio industry. 

These schools offer elementary and ad- 
vanced courses, based on 22 years experi- 
ence, in practical radio. You study, under 
outstanding instructors, a course fitted to 
your particular needs. New courses are 
added, old ones constantly revised as new 
developments are perfected. 

Win Radio Scholarship 
If you cannot attend the resident schools, 
RCA Institutes Extension Courses enable 
you to study at home. Special laboratory 
equipment furnished. Outstanding graduates 
of extension courses become eligible for free 
scholarship at nearest resident school. All 
tuition costs moderate. Will you become a 
vital part ofa great and thrilling industry? It 
depends on yourself! Write today for catalog 
and details. The coupon makes it easy. 

L- 

RCA INSTITUTES, Inc. 
RCA In"itnte., Ina.. Dept. NEII. 75 Vaiek Street, N.Y, 
Gentlemen: Flame und me your General Catalog. I am 
checking heln.v the ph... of radio in which 1 em panic.. 

rig in d. 

El Aircraft Radio 
Rroedcnt Station or Studio 

Talking Picture. 

O Direction Finder and Radio 
Comp.. 

N 

Dino and Film Record. 
ng 

Servicing Home F.nt er 
tainment Equipment 
Television 

Aldrru 

OsuNS7ee r. 

Please mention TELEVISION NEWS when writing to advertisers 

J 

www.americanradiohistory.com

www.americanradiohistory.com


SPE t D 
TELEVISION 

TUBES 

The practical 
tube for ad- 
vanced Tel- 
evision re- 
ception. The 
"wall -elec- 
trode" con- 
struction is an 
absolutely 
new depar- 
ture in Neon 
tube design. 
It increases 
both the pic- 
ture detail 
and theefficiencyofthetube. 
Designed for use in modern 
Television receivers. 

$350 
lAT YOUR DEALERS 
(Otherwise send purchase price 
sand tube will be sent postpaid. 

Manufactured by 

CABLE RADIO TUBE CORP. 
'270 -440 N. 9th St., B'klyn, N. Y. 

TELEVISION DIVISION 

THE ONLY WAY 
To be sure you won't miss an im- 
portant article is to subscribe to 

TELEVISION NEWS 

TIIAVLER 
RADIO RECEIVERS 

AUTORADIO RECEIVERS 
AN D 

TELEVISION RECEIVERS 

LICENSED BY R.C.A.GAFFILIATES 

TELEVISION NEWS Nov.-Dec., 1931 

Hints on Using a Braun Tube as a Scanner 
By DR. ERNST BUSSE 
(Continued from page 355) 

applies this to one pair of deflection transmission, there are various meth - 
plates through a suitable transformer ods possible. In image transmission 
or potentiometer, the spot oscillates the picture mark at the end of each 
back and forth in this direction 60 line is, as is well known, characterized 
times a second.I If one, for example, by an impulse of potential. By this 
wishes to regulate the pictorial fre- impulse the oscillation of the line 
quency to 20, then for every deflec- switcher or oscillator must be re- 
tion of the pictorial frequency, which leased. There are several ways of 
is applied to the second pair of deflec- doing this. One can conduct a part 
tion plates, there are three changes of of the reception current to the plate 
A.C. line frequency. There results in lead wire of the line oscillator, 
this case on the luminous screen the through a resistance or transformer; 
curve shown in Fig. 6. If there are one can likewise couple into the grid 
more than three changes of the A.C. lead of the line oscillator with still 
network, the frequency is too low; if lower potentials. It is sufficient for 
there are less, then it is too high. The this work, if one couples with the grid 
figure appears to stand still at every coil a coil (of a few turns) with re- 
frequency which can be calculated by ception current flowing through it. 
a fraction, 60 divided by a whole Of course capacitive induction is 
number. At all intermediate values it also possible. Since the tube oscil- 
moves. The whole number at the same lator apparatus is relatively sensitive, 
time indicates how often the sinusoi- it can be synchronized with extraordi- 
dal curve of the A.C. network current nary ease and then needs no further 
appears per saw -tooth oscillation. adjustment during reception. A 

In the case of frequencies lying special synchronization for the pictor- 
above 60 perform the adjustment in ial frequency is almost superfluous, 
the same way. Only note that now since the picture usually stands very 
there are several saw -tooth oscilla- well after a single adjustment. One 
tions per network frequency change. can, however, proceed here in the 
E. g., if one wishes to adjust to a line same manner as with the line oscil- 
frequency of 375, one first regulates lator, since the arrangement then acts 
the heating (for tube II) which is as a frequency reducer, that is, only 
necessary in order to adjust a con- every thirtieth (in Germany -every 
stant curve according to Fig. 7. Here 60th in America) pictorial dash point 
there are 7 saw -tooth oscillations per in the reception current introduces 
change of network frequency. There- the new saw -tooth oscillation. 
fore the saw -tooth frequency is 50 X 7 With the apparatus described the 
or 350. After that one regulates the adjustment of any desired line and 
heating of tube II somewhat higher, pictorial frequencies is extraordinar- 
until a figure appears with 8 switch ily simple, at any rate simpler than 
oscillations per net frequency, and one the interchanging of Nipkow scan - 
marks the adjustment for the saw- ning discs, La Cour wheels, etc., quite 
tooth frequency 400. Afterward one apart from the question of cost. 
knows that the correct adjustment Changing from vertical to horizontal 
must lie between 350 and 400 and lines is possible by simply turning the 
can perform the further adjustment whole Braun tube on its longer axis. 
while receiving the pictures. Different lateral proportions as, e. g., 

in the case of English and German 
Synchronizing Saw -Tooth Oscilla- television transmission, can be ad- 

tion With Image Signal justed by regulating the amplitude 
For synchronizing the saw -tooth of one saw -tooth oscillator. Funk 

oscillation with the arriving image Bastler. 

Can the Amateur Help Perfect Television? 
Yes -Says A. G. Heller 
(Continued from page 366) 

Why, they ask, hold television in the 
secret recesses of research laborator- 
ies for years until it is perfected, 
when even now there are thosuands 
who would enjoy the task of aiding in 
its development and at the same time 
provide employment for many thou- 
sand more in supplying the necessary 
parts and materials? 

250,000 Television Amateurs Waiting 
-Dr. Alexanderson 

Dr. E. F. W. Alexanderson, upon 
presenting an enlarged television 

image, remarked that he estimated 
there were 250,000 "home experi- 
menters" who would welcome the 
opportunity to participate in the 
development of television! And that 
it was upon this 250,000 that he 
placed his confidence for aid in its 
development! 

If our experience with radio is any 
criterion at all, and it certainly should 
be, it seems conservative to say that 
each of these 250,000 "home experi- 
menters" are prepared to spend at 

(Continued on page 388) 

Please ,rrntton TELEVISION NE1rS when writing to adrrrtinrrs 

www.americanradiohistory.com

www.americanradiohistory.com


Nov.-Dec., 1931 

Fig. 8- Characteristics 
of the photo -cell am- 
plifier diagrammed at 

Fig. 7. 

Fig. 10 - Illustrating 
the effect of the values 
of the resistance on the 
over -all amplification 

Figure E2 /E1. 

cesium cell com- 
bined with an am- 
plifier tube escap- 
ing inter -electrode 
capacities and in- 
sulation difficul- 
ties. 

Likewise the 
glow -lamps; `heir 
brightness and 
constancy improv- 
ed, their size stan- 
dardized; and also 
the color of the 
light has been 
changed, some- 
what more into the 
yellow part of the spectrum. The most 
important progress is shown in the 
dot -light (crater) glow -lamps (Osram 
or Pressler) ; which, on account of 
their high light intensity, are called 
"light points" and permit with suf- 
ficient energy direct -screen projection 
for an image 18 x 24 cm. (7.2 x 9.6 
inches) with the aid of mirror wheels 
or lenses similarly arranged. By in- 
troducing an auxiliary anode, the dis- 
advantage of the difference between 
the extinguishing and lighting poten- 
tial is also eliminated, thus avoiding 
distortion. 

In conclusion, amplifying apparatus 
for experimental purposes has been 
so far developed that it is possible to 
transmit directly frequencies as high 
as 30,000 cycles and, as becomes neces- 
sary, compensate the high frequencies 
neglected by the input. Fig. 7 shows 
an amplifier for television purposes, 
whose frequency- characteristic reaches 
into the high- frequency field. The 
characteristic of the amplifier is repre- 
sented in Fig. 8. Interestingly one 
can also attain corrections of the 
higher frequencies by "light regenera- 
tion"; whereby at the same time the 
total amplification is increased. A 
special amplifier, which works with re- 
sistance- coupled regeneration, is shown 
in Fig. 9. The regenerative circuit 
has the common impedance Z in the 
plate lead for the first and last tubes. 

TELEVISION NEWS 

Novel Television Ideas 
(Continued from page 363) 
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The amplifier, if it is to operate 
satisfactorily, must be run by bat- 
teries. The regeneration could be 
effected by a pure ohmic resistance ; 

whereby, however, the loss of higher 
frequencies would be still greater and 
the correction would be absolutely 
necessary. For this, it is necessary 
only to connect in series with the 
coupling resistor an inductance, which 
not only compensates the loss but even 
increases the amplification. 

Fig. 10 shows the effect of the 
values of the resistance on the over- 
all amplification figure E2 /E1. The 
ratio E2 /E1 can be increased fivefold, 
without a "whistling" in the amplifier. 
As the upper resistance limit, a prac- 
tical value is 400 ohms. The value 
of the inductance is to be about 4.2 
millihenries. For the example a re- 
sistance- coupled amplifier was pur- 
posely selected; since in all other kinds 
of amplifiers the requisite linear fre- 
quency- characteristic is never attain- 
able; but resonance phenomena come 
out more strongly through the regen- 
eration. Fig. 10 plainly shows us the 
increase in amplification, as well as the 
influence of the inductance on the fre- 
quency- response. Van Der B:j1 as 
early as 1919 wrote of such regenera- 
tion methods, and even discussed them 
in his book on thermionic tubes. - 
Radio Amateur of Vienna. 

What Shape Scanning Hole? 
(Continued from page 368) 

have the above specified form. This 
specific image, of the narrow, rectan- 
gular light- emitting aperture, is pro- 
jected by means of lenses or mirrors Fig. 3 presents a picture of a scan - 
to work in conjunction with the "fly- ping disc with slit- shaped holes. 

ing spot" system on the transmitting 
end and, for television projection pur- 
poses, on the receiving end. 
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Television is here! Sight programs are now being 
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ing the projector. Stu- 
dents at First National 
rereire detailed instruc- 
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"doing his stuff' before 
the bank of photo -electric 
cells. Other students on 
opposite side of taboro- 
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Rear view of Amplifier Rack showing multiple 
stage amplifiers. Students 
arc getting real exper- 
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amplifiers, scanting disk 
and neon lamp. Here's 
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equipment is of the finest 
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RADIO 
TELEVISION 

The good jobs in any profession are held 
by the better -than -average men -the men 
with technical engineering training. 

The leaders in radio today are the men 
who were STUDYING radio ten years ago. 
The leaders in Radio and Television to- 
morrow will be the men who are seriously 
preparing today. 

We offer Advanced Courses in Practical 
Radio and Television Engineering for the 
experienced radioman- Complete Courses in 
Practical Radio and Television Engineering 
for the less experienced radioman. 

Send in the coupon for complete 
details TODAY. 

Capitol Radio Engineering Institute 
Riggs Bank Bldg., 14th & Park Road, N.W. 
Washington. D. C. 
Please send me without obligation complete 
details of the following course: (Check 
course). 

Advanced course in Practical Radio En- 
gineering 

Complete course in Practical Radio En- 
gineering 

Advanced course in Practical Television 
Engineering 

Complete course in Practical Television 
Engineering 

Name 

Address 

(Dec. T. N.) 

Super 
AkrawOhm 

Wire -Wound 

Resistors 
are carefully designed to insure 
an accuracy of one per cent and 
a constant permanency of cali- 
bration. 
They afford an inexpensive 
means to build test equipment 
for the measurement of resist- 
ance voltage and current with 
accuracy, and are sold by us 
either singly or in kits for those 
who desire to build their own 

Capacity Bridge 
Wheatstone Bridge 

Multi -range A.C. and 
D.C. Voltmeters 

Ideal for use in Television Amplifiers 
Send 4 cents in stamps for 
Bulletin 150 -T, describing the 
above circuits and various uses 
of Shall Resistors. 

SLAMS 
ELECTRICAL SPECIALTIES 

Coili.gdaie, Pa. 

(Continued from page 386) 
least $50.00 a year on parts and equip- 
ment for experimentation. In other 
words, there is available at a conserv- 
ative estimate, a sum of over $12; 
000,000 a year to be used for the de- 
velopment of television through the 
purchase of parts. 

But, far more important than the 
money involved, is the enormous im- 
petus that these enthusiasts would 
give to interest in television all over 
the country. Just as the imperfec- 
tions of radio would probably have 
not yet been greatly reduced, were it 
not for the enormous interest aroused 
by "individual enthusiasts "; just as 
no one organization or individual can 
claim to have brought radio to its 
present perfection, even though pat- 
ents running well into the thousands 
are controlled by different organiza- 
tions; so there is little hope that there 
will be an early emergence of a mar- 
vellously perfect television set, if it is 
kept entirely in the big corporations' 
research laboratories. 

How "Cooperative Invention" Works 
Out 

An instance in my own experience 
illustrates very aptly the difference in 
viewpoint between the large research 
organization and the production view- 
point. A friend of mine, chief engi- 
neer in a large research organization, 
had developed a new circuit which he 
was naturally quite eager to try. In 
line with regular organization prac- 
tice, he sent his requisition to the pur- 
chasing department for a quotation 
on the material and estimated time 
of delivery. After weeks of delibera- 
tion, by both purchasing and manu- 
facturing departments, he received his 
quotation with a promise of delivery 
within six months. 

Extremely interested in the product 
of his brain, he naturally wished to 
know what results it would give in a 
somewhat shorter time than six 
months. Unofficially he got in touch 
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with me and asked for help. Within 
a few moments I had referred him to 
three firms who could probably fur- 
nish the necessary parts. He had 
telephoned to me on a Thursday; on 
Friday morning he was in touch with 
the three sources to whom I had re- 
ferred him. Monday morning his 
parts were delivered. Some of those 
concerns had worked over Sunday so 
that he could have his material in the 
shortest time possible; and yet the 
price he paid was one -third the quo- 
tation given by the production depart- 
ment of his own organization! 

The second example from my own 
experience that illustrates the second 
viewpoint comes to mind: During the 
process of experimentation, it became 
necessary that we have a certain type 
of instrument to be used in a circuit 
which we had laid out. To make that 
instrument, balance it up, check it, 
etc., would in the normal course of 
production take several weeks. Before 
taking this step, however, we tele- 
phoned to eight specific allied manu- 
facturers who might possess that 
same instrument, and succeeded in 
finding one who fortunately possessed 
one complete and ready for use. We 
learned this in a conversation five 
minutes before closing time, and by 
the aid of a taxi reached our friend 
approximately one -half hour later. He 
had very kindly waited for our re- 
turn and, that very same evening, we 
had in use at the plant an instrument 
which was exactly what we required 
for a delightful evening of experi- 
ment. But what if there were no al- 
lied manufacturers with friendly and 
cooperative spirits? What if our ex- 
perimentation were conducted entirely 
behind locked doors and hush of 
secrecy? The answer is self- evident. 
We would have had to consume the 
weeks necessary to manufacture that 
instrument because, first, we would 
fear to allow any rival organization to 
get an inkling of what we were doing; 
and they in turn would be reluctant 
to aid us in our experimentation. 

Getting Started in Television 
By EDWIN J. BACHMAN 
(Continued from page 345) 

stationary. The experimenter should 
employ some method of indicating 
the exact speed, as he thereby re- 
duces the number of unknown quan- 
tities, at least by one. Instead of the 
small neon lamp just mentioned, a 
25- or 40 -watt metal filament incan- 
descent lamp may be used; although 
the spokes will not stand out with 
as great contrast. 

My "Attic" Television Lab. 
I built a frame to hold the disc, 

mounting, motor, radio set, "B" elim- 
inator, filament transformer, loud 
speaker, etc., in my attic "Lab." 

Stations "I See "! 
Some of the stations I pick up at 

Fullerton, Pa.: 

W2XR, Radio Pictures, Inc., New 
York; clear, strong; titles readable. 

W8XAV, Short Wave Radio and 
Television, Boston; clear, strong. 

W3XK (Jenkins), Washington, D. 
C.; strongest of 48 -line stations. 

W2XCD, De Forest, Passaic, N. J.; 
clear, when not interfered with by 
Chicago and W2XBS. Have the most 
interesting programs of any. 

W2XBS (N. B. C.), New York; most 
steady, 60 -line. Very broad, inter- 
feres with others. 

W9XAP, Chicago, 3- spiral 45 -line 
scanning. Strong, steady signals, 
but unintelligible here. 

Please mention TELEVISION NEWS when writing to advertisers 
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The Necessary Difference in Transmission 
Frequency for Television 

By E. KINNE 

(Continued from page 377) 

correct adjustment of the glow -lamp, 
in the case of the high and low fre- 
quencies being 50 per cent. disadvan- 
tageously affected, variations of the 
reproduced pictures from the originals 
could be perceived. 

445 452 
8000 
CYCLES 

Fig. 6 -Ideal receiver curves. 

At any rate it is sufficient to have 
for these purposes a receiver whose 
resonance curve (according to Fig. 4, 
at the top) has a width of 10,000 
cycles! 

With this result, the question of the 
necessary spacing of transmitter fre- 
quencies in television work is essen- 
tially solved. If we are not going to 
be committed beforehand to picture 
reproductions poor in quality (analog- 
ous to distance transmissions of 
music) then it must be possible to 
realize and maintain the aforesaid 
resonance curve of Fig. 4 in television 
reception. 

If two transmitters should operate 
on the same wave, we should, of 
course, with proper local conditions, 
inevitably hear one station on tuning 
in the other. The same thing hap- 
pens if two stations are so close to- 
gether that, because of the breadth of 
the resonance curve, it is not possible 
to separate them. For clarity, two 
adjacent stations may be indicated by 
the resonance curves of a receiver 
(Fig. 5). The shaded part of curve I 
indicates that range of frequency 
which can be amplified with approxi- 
mate fidelity. Into this range falls 
part of curve II; so that this program 
is also partially received, with the 
amplification -characteristic of curve 
I. Here we may neglect the possible 
interference phenomena. If, in spite 
of their proximity, we desire to sepa- 
rate two stations, our receiver should 
show the resonance curves of Fig. 6, 
which must, of course, be much nar- 
rower and more selective. 

The resonance curve necessary for 
proper television transmissions (Fig. 
4) presupposes a minimum separation 
of 12,000 cycles between the adjacent 
stations. If the stations are closer 
together, they cut into each other's 
transmitting channels. As to the re- 
sult of this simultaneous reception of 
two or more stations, it can be judged 
only by one who has himself under- 
taken television experiments. It can, 
at least, be said that interference, 
which in music would pass unnoticed, 
will render the reproduction of a pic- 
ture quite unrecognizable. To sep- 
arate the two stations, we are again 
required to choose a narrower reso- 
nance curve, which is exactly what we 
want to avoid. 

Of course, with a selective receiver, 
it is possible to receive stations even 
closer together. But, as has been 
said, the reproduction suffers in qual- 
ity, exactly as with music and voice 
broadcasts. I am of the opinion that 
installing expensive transmitters for 
film or sound broadcasts should pre- 
suppose the best possible quality. Con- 
sideration of this demands that the 
individual stations be 12 kilocycles 
apart. 

It is especially in picture broad- 
casts that fidelity to nature demands 
earnest consideration. Otherwise the 
result may be that in the reproduction 
large dark (black) areas will appear 
light gray; likewise narrow black 
lines will seem light gray. On the 
other hand, a normal area also ap- 
pears light gray; only this time it is 
true to nature! Imagine, as an ex- 
planation of this condition, that a pic- 
ture is to be sent which shows a small 
shaded (that is, gray) face on a large 
black background. The signals cor- 
responding to a large black area (low 
frequency) are decreased in amplitude 
because of an unsatisfactory allotment 
of the stations; so that in reproduc- 
tion this exhibits only a gray surface 
at the sides. The face remains gray; 
since the average frequencies are re- 
produced normally. The areas located 
above and below the face will also be 
black; since for them the frequencies 
are fairly high. As a final product 
one then obtains a uniform gray sur- 
face, showing darker areas only above 
and below the part where the face 
should really appear. 

-Das Funk Magazin. 

DO YOU REALIZE 
That each issue of this magazine 
contains more up- to-date infor- 
mation on "Television" than any 

85.00 text -book? 

Please mention TELEVISION NEWS rohen trriting to 
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A new radio thrill for you! Listen in DIRECT to 
1 nndon, Paris, Berlin, Buenos Aires and other 
broadcasting stations throughout the world via short 
waves. Enjoy unique foreign programs from strange 
lands. Your ordinary receiver cannot tune in these 
low wave stations. WORLD-WIDE RECEIVER 
gets 14 to 550 meter stations with surprising clarity. 

AERO SHORT WAVE 
Super- Heterodyne Converter 

Converts Your AC or DC Radio Set 
Into a Short Wave Super- Heterodyne 

15 to 200 METERS 

Now in addition to your regular receiver you can 
have a Short Wave Super -Heterodyne set that will 
enable you to tune in short wave stations from many 
different parts of the world. All you have to do is 
to connect the Aero Converter to your own set and 
you are then ready to span the world. 
The Aero Converter is adaptable for AC or DC 
radio sets. Contains its own filament supply. B 
voltage can easily be obtained from your regular 
radio set, or you may use a single 45 voltage B 
battery. No plug -in coils. Single tuning dial. 
Very easy to tune. No whistle or squeals. Uses 
two UX227 tubes, one as oscillator and one as 
mixer. 

Price List 
AC Model, less tubes, ready for operation-M.50 
DC Model for battery- operated sets 11.50 
2 Matched UX227 tubes at 75c each 1.50 
1 45 Volt B Battery 1.45 

New Aero Midget $16.50 
Using the latest type Pen- 
tode and Multi -Mu Tubes. 
This Midget performs on 
distance and has tone 
qualities like a large e x- 
pensive set. Wonderful 
selectivity. Full dynamic 
speaker, full vision dial, 
beautiful walnut finish cab- 
inet. A 5 -tube set. Price 
`or set of 5 tubes. $4.50. 
Ì.vailable in 25 cycle $2.50 
t::tra. 

Aero Pentode Auto Radio 
Amazing Low Price! Quality Performance 

We guarantee this 
is the latest model 
6 tube Aero Pen- 
tode Auto Radio. 
Due to the une of 
the latest Pentode 
Tubes this set is 
equal In perform- 
ance to any 8-tube 
receiving set. The 
circuit used is one 
whirls will be um- 
limbed in most of 
the expensive 193e 
model auto radios. 
The complete sel 
can he clamped on 

the steering post of your car or can be operated by 
remote control from the dashboard. 
This set will pull in stations within a radius of 1.000 
miles and will deliver We volume and tono qualties of 
an electric set. 

PRICE SET ONLY $20.00 
Price complete. including tubes. batteries. dynamic speaker 
and suppressors. all ready to install and use, $39.50. 
TERMS: Should you onler 0. I) a deposit of $1.00 
is required on Short Rave Ree, ceiver or Short Wave Co,- 
yeller. A deposit of $3.00 Is required on the Aero Midget 
or Auto Radio. 3% discount allowed if remittance is sett! 
in full. 

Write for Bargain Catalog 
CHARLES HOODWIN COMPANY 

4240 Lincoln Ave.. Dept. .1 -18 Chicago, Illinois 
nd ref-Hares 
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A Real Compass 
A genuine Belgian Stoppani Compass; solid 
bronze, Parkerized; graduated in 1/10; 
Ruby Jewelled. Has surveyors elevated 
sights; 4 inches square; hardwood case; set 
screw in corner to hold needle rigid when 
not in use. Said to have cost U. S. Govern- 
ment $29.00. Sportsmen can never hope to 
equal this wonderful value. Complete, $4.50; 
we pay postage. 

Avoid 
Accidents 
Equip your 
car with a 

DEFENDER 

Fenderguide 

With the low seats on 
the modern car it is 
extremely difficult to 
Judge distance. De- 
fender protects your 
fenders and tires 
from being damaged 
by driving too close 
to the curb, garage 
door or in passing a 
slow moving car. 

No. 1 with red 
ball 75c 

No. 2 with red 
and green jew- 
els, chromium 
plated S1.50 

Sent postpaid. 

Gold Shield Products Co. 
102 T. N. Chambers Street, 

New York City. 

New Television Kits Popu- 
larize the Art 

(Continued from page 369) 
mendously important part of any tele- 
vision receiver and in the Freed -Eise- 
mann design this amplifier has been 
given very special attention by the 
engineers, so as to pass a very wide 
band of frequencies, and thus provide 
the necessary fidelity of image repro- 
duction. 

Another point that should not be 
overlooked is the use of the Pentode 
tube in the output stage, which gives 
plenty of power, even on the weakest 
signals, owing to the unusually favor- 
able characteristics of the Pentode 
tube, so that a brilliant image is in- 
sured at all times. The Freed -Eise- 
mann Telescanner is supplied with a 
60 -hole disc, and the motor is designed 
for operation at 20 frames per second, 
scanning from left to right and top 
to bottom. The Telescanner is de- 
signed for operation on 110 -120 volts, 
60 cycles A.C. 

Building a 1,200 -Cycle Syn- 
chronous Motor 

By KENNETH E. SHERMAN 
(Continued from page 343) 

tus may be used is similar to that 
described by C. H. W. Nason in the 
July- August issue of TELEVISION 
NEWS, as applied to phonic wheels - 
the "thermionic brake." The theory 
of operation was explained by Mr. 
Nason and need not be gone into here. 
In general, the idea consists of using 
the synchronous motor as an alterna- 
tor. The alternating current gen- 
erated in this way is absorbed by the 
output stage of the 1200 -cycle ampli- 
fier when synchronism is reached; 
which throws a considerable load on 
the driving motor, and serves to hold 
it at this speed. The only change 
necessary to use this system is to con- 
nect the grid and plate return leads 
to ground, in the output stage; the 
oscillator being used, as before, to 
maintain the approximate scanning 
speed at all times. 

This Outfit Receives Radio 
Movies 1,000 Miles 

By RAYMOND STEPHENS 
(Continued from page 340) 

the spark coil. The other wire is to 
be fastened to the terminal, closest to 
where the vibrators were. From this 
same terminal a wire goes to one of 
the binding posts. A wire from the 
remaining terminal goes to the re- 
maining binding post. Now, on the 
vibrator end of the spark coil you will 
notice four screw ends sticking up all 
near each other. Replace the bushing 
taken off the longest, and place wash- 
ers on the smaller ones. Take a piece 
of bare No. 18 wire, attach it to one 

Pirasc a ',Mon TELr.TICIOS Nr1TR when writing to ad rrtiscrs 

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. 

SUMMER RATES 
Single -$4 and $5 
Double -$7 and $8 

Every Room with Private Bath 

ITS WISE TO MAKE RESERVATIONS 
IN ADVANCE 

Do You Realize 
that 

TELEVISION WAVES 
ARE ALL ABOUT YOU! 

Build or Buy a "Scanner" 
and 

LOOK IN! 
In the Next Issue more 

"Constructor" Articles 
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post and make a complete connection 
to each post. When finished, it will be 
found in an oblong shape. (See Fig. 
3.) Break one of the wires in the 
primary circuit of the filament trans- 
former about 8 inches from the trans- 
former. Attach this to the A.C. 
switch. 

TELEVISION NEWS 391 

This attachment is now ready to 
hook up to the one -tube set. 

It might seem that the A.C. current 
from the output of this apparatus 
would spoil the incoming picture, it 
does not in my location. The "B" 
batteries neutralize this current some- 
what. 

The Crater Tube 
By D. E. REPLOGLE 

(Continued from page 339) 
difficult to secure enough light, from 
a moderate amount of current, to use 
these in a simple and inexpensive 
home radiovisor; so an entirely new 
principle was developed. 

The use of the electric arc has been 
known for a long time and experi- 
menters have been trying to use this 
arc for television for several years. 
Because of its inherent instability, 
this has been a difficult problem; but 
the tube research men have come 
along and utilized the principle of an 
arc in a gas, to solve their problems 
in a satisfactory way. An arc is the 
break -down of a gas medium (some- 
what similar to the process used in 
the earlier neon tubes) but, instead 
of ionizing a portion of the electrons 
in the negative electrode, the whole 
group near the smaller electrodes has 
been highly ionized, and those give out 
intense light. 

It has been found that, by heating 
the negative (cathode) electrode -the 
reverse process to cooling -an arc can 
be formed, between that electrode and 
the positive (anode) electrode, and it 
can be made to present a most intense 
light- source. 

In recent days this new principle 
has been developed to great length, 
and now seems to be well on its way 
to satisfy the condition required for a 
successful light -source in projecting 
television images. 

There is much of a technical nature 
involved in the design of these tubes; 
and it will suffice to say that, among 
the essential things, are the shape of 
the electrodes, purity of the gas, 
method of securing purity, the tem- 
perature at which the gas operates in 
the tubes, etc. All these are important 
factors which have been tried before 
production models can be made. 

White Light Now Available 
Much has been said about the color 

of the television lamp now in use. A 
word about the reasons for this color 
may be of interest. 

Neon, which gives a characteristic 
orange glow, was the gas first used 
for two reasons: the first is that the 
human eye is more sensitive to the 
orange color than to white or blue; 
so that with a given amount of illum- 
ination the pictures appeared brighter 
in that color than in any other. Sec- 
ond, the voltage gradient necessary to 
ionize neon (though it is not the low- 

est for any of the gases) is compara- 
tively low. 

For a white light, nitrogen and 
argon in proper proportions will give 
very satisfactory results, with ap- 
proximately the same voltage applied. 
Helium gives a bluish white light, but 
requires considerably more voltage to 
produce the ionizing condition. Other 
combinations of gases can be and have 
been used to produce various colored 
lights. 

It is by use of these various com- 
binations of gases that colored tele- 
vision can be rather simply produced. 
In this case, three radio or wire chan- 
nels are necessary: One to transmit 
the blue color in the image ; one to 
transmit the red; and one to transmit 
the yellow. At the receiving end, the 
output from three different colored 
television lamps is blended to produce 
the received image. It is even pos- 
sible to secure satisfactory colored 
television with two channels; in which 
case a red and a green lamp are used 
at the receiving end. 

All of the above information will 
serve to point out very clearly that 
development work in television, par- 
ticularly on the receiving end, is very 
much needed at this time. There are 
literally hundreds of channels of re- 
search work that are opening out be- 
fore the television researcher. 

Large Image Produced by 
New Scanner 

(Continued from page 366) 
The scanning disc is 12 inches in 

diameter, containing 60 holes, and is 
driven horizontally by a small but 
efficient synchronous motor, insuring 
constant synchronization with the 
transmitting station. Vertical fram- 
ing is accomplished by snapping the 
motor switch off and on, while a shift 
device on the neon lamp socket pro- 
vides for horizontal framing. When 
attached to the output of a good short 
wave television receiver, this scanner 
outfit will give faithful image repro- 
duction. Close adherence to the com- 
plete set of blueprints and instruc- 
tions furnished with the kit, will in- 
sure the rapid and easy construction 
of the televisor. The kit includes a 
special mirror, visor with focusing ad- 
justments, a rugged frame, the essen- 
tial motor parts, a synchronizing con- 
trol and 60 line scanning disc. 

this curve shows 

A NEW 

ORDER OF 

TELE- 

VISION 

RECEP- 

TION 

WITH 

THE 

STENODE 
The sharper curve illustrates the se- 
lectivity that may be obtained with 
the STENODE receiver without loss 
of the high frequencies that con- 
tribute verity to musical reproduc- 
tion and definition to the television 
image. This order of selectivity 
means a clean picture, unmarred by 
the zigzag flashes of background 
noise -a perfect blank between 

stations facilitating rapid tuning - 
and a total absence of interference 
patterns caused by heterodynes and 
harmonica of low frequency stations. 
The standard STENODE tuner, in 
combination with an S -W converter. 
provides the finest possible basic 
equipment for television reception. 

9 BLUEPRINTS, 
20 PHOTO- 
GRAPHS, 
2 BOOKS, 175 
PAGES - 
ALL FOR $5.00 

The STEN- 
ODE opens 
new fields 
in short 
wave a n d 
television work. as 
well as in 
b roadcast- 
ing. F u l l 
details of 
all sorts of applica- 

tions are given in the STENODE books. 
Nine full size diagrams show where to 
place every part and how to wire them. 
Your finished STENODE will open new 
worlds of radio for you. Fill in and 
mail the coupon with your money order 
for the biggest value ever offered the 
customer set builder and television 
experimenter. 

STENODE CORP. OF AMERICA 
HEMPSTEAD GARDENS, L. i" N. Y. 
(Formerly American Radiostat Corp.) 

STENODE CORP. OF AMERICA 
(Formerly American Radiostat Corp.) 

Hempstead Gardens, L. I., N. Y. 
Enclosed find OMoney Order Check for 
35.00. Please forward me BLUE 
PRINTS, DATA BOOK and DIRECTION 
BOOK. for building STENODE. 
Name ...y 
Street 
City State.. 

"If It Isn't a STENODE it Isn't a 
Modern Receiver" 

Please mention TELEVISION NEWSY when writing to advertisers 

www.americanradiohistory.com

www.americanradiohistory.com


392 TELEVISION NEWS 

THE LARGEST VARIETY OF TUBES 
IN THE WORLD 

Television Lamps may be employed with any television system. They are designed 
to avoid high space charges and have a material and process that eliminates the spots of high brilliancy over the surface of the cathodes. The elements are rigidly supported 
by means of sturdy glass rods. The bases are of bakelite UX standard socket. 
Potassium magnesium type cells have anode which is doubly supported by sturdy 
wires, and is itself constructed of wide nickel ribbon faced edgewise to the window. 
The bases are of bakelite UX standard. 
The Caesium cells possess high sensitivity and give perfect natural reproduction. 
They are constant in operation and no continuous adjustment of Voltage is required. 
These sensitive cells contain the inserted metal plate construction and are a decided 
improvement over the potassium type cell. All cells are made under the strictest 
supervision and none leave the factory until they pass severe tests for clarity and 
volume. The bases are of bakelite UX standard. The above standard cells are fully 

TYPE V 
guaranteed against electrical and mechanical defects for six months. 
All tubes are guaranteed to be first -grade quality -comparable to the beat obtainable Television Tube on the market today. We will replace within 30 days any tube that has not 2%. .quare given 

satisfaction. Such an amazing 
ven 

g to a sale has never been conducted. cathode, ocrr tupe 
size 2 "x6 ". COMPLETE STOCK ALWAYS READY FOR IMMEDIATE SHIPMENTS 
$3.85 Order from this page and note the following terms: No order accepted for less than 

$5.00. It is not necessary to send the full amount of cash with the order as long as 
your order is accompanied by 20% of the value. Shipment will go forward to you by 
express or parcel post C. O. D. All prices are F. O. B. Factory, Newark. 
TYPE 
UX -201A- Amplifier or detector 

ANY QUANTITY 
$0.30 UX -226 -AC amplifier .30 

UY -227 -AC amplifier or dector .30 
UX -171A -Power output amp. for AC or DC operation. 1 -4 amp .30 UX -171 -Same characteristics as 171A on tungston filament, 1 -2 amp .30 
UX -240 -Designed for impedance and resistance coupling .40 

TYPE X 
UX -120 -Power amp. used in last stage of audio freq. .40 
11X -199 -Detector and amp. tube, long prongs -40 

.40 

.40 

.40 

.40 

.40 

.40 

.60 

.60 

.60 

.60 

.60 

.60 
.60 
.60 

1.10 
1.10 
1.00 
1.10 
3.85 
3.85 
3.85 
2.90 
5.90 

.60 
60 

.85 
.85 
.85 
.85 
.60 
.80 
.60 
.85 
.85 
.85 

1.00 

Television Tube UV -199 -Same characteristics as UX -199 only square Y short prongs 
cathode, ver- UX -112 -Power amplifier tube, 1 -2 amp 
all size 1'4" UX -112A -Power amp. tube for low cur. consump., 1 -4 amp x 3K " $3.8fí UX -200A- Detector tube recommended for weak signals and good reception 

UY -224 -AC screen grid amplifier 
UX -245 -Power amplifier 
Quadrode 5 -prong 201A for special circuit 
Special detector tube 200A -a super -sensitive detector 
Special radio frequency 201A -a super -sensitive 201A 
Special audio frequency 201A -a super -sensitive 201A 
Special 171 AC 1 -2 amp. extra coated filament -good for electric sets T -14 (201A High Mu) high emission 
Switch tube. 201A or 112 or 171 double life 
Adapter tube 226, 227, 171A, to convert bat. sets to AC, each 

PE 0 
UX -210 -For power amplifier. high voltage 

Pota, s alum UX -250 -Power amp. used in last stage of audio freq. 
Photo 

s, 
4" All bakelite shield tube 201A 

overall. $3.85. UX -222 -Screen grid radio frequency amp 
Telion Television Tube, 1" Cathode Square Type X 
Telion Television Tube. 11 /1" Cathode Square Type V 
Photoelectric cell, "Potaaaium" Type O 
Photoelectric cell, "Caesium" Type A 
Photoelectric cell, "Caesium" Type R 
WD -11- Detector Amp 
WD- 12- Detector Amp 

UX -223 -Power Amplifier Pentode, 2 volta 
UY -236 -Screen Grid Radio Freq. Amp 
UY -287 -Detector Amplifier 
11Y -288 -Power Amplifier Pentode 
UX -230 -Dry cell amp. and detector, 2 volts 
11X -281 -Dry cell amp. -last audio stage. 2 volts 
UX -232 -Dry cell screen grid amp., 2 volts 
UY -247 -Power pentode 
UT -235 -Super control screen grid amp 
UY -551 -Variable Mu 

Ballast tube to prevent tubes in set from blowing out 

TYPE A 
Caesium Photo 
Cells, overall 
length 4K". 

$7.90 

N 
E 
w 

RECTIFIER AND CHARGER BULBS 
125 Mil. rectifying tube (B. H.) (Ratheon Type) $1.40 
6 /10 amp. trickle charger bulb (Tungar Type) 2.00 
2 amp. old and new type charger bulbs (list $4.00) (Tungar Type) 2.00 
5 and 6 amp. charger bulbs (list $8.00) ( Tunear Type) 3.75 
UX -280 -Used as a full -wave rectifier for high emission .40 
11R -281 -Half wave rectifier 1.10 
Rectifying Tube especially designed for use with Freshman Master "B" 

Eliminators UV brass base, limited quantity .30 
TYPE R UX -888 - Half -wave Rectifier mercury vapor 6.00 

Caesium Photo 

engallath -1.16 
, overall 

ARCO TUBE CO. 35.90. 38 -40 Park Place, Newark, N. J. 

RADIO -MOVIES -TELEVISION 
Scanning Dis's Flexible Card Board, 12" with 45 
or hi holes. $1.00; 16" with 60 holes. $1.25; ready 
to mount on 

a 

or s." shaft. Aluminum 12" 
with 45 or 48 holes, $8.50; 16" with 60 holes. 
$7.50. with east Aluminum Huh ready to mount 
on 96" or 54" shaft. Neon lamp with 1" x 1" 
square plate. $a50. Synchronous Television Motor. 
510.00. Cast Aluminum Hub for mounting Di. on 
ti," or 5a" npd,r shaft, $1.25. Blank Aluminum 
Disc with 84" or 54" shaft hole, 12 ", $1.25; 16 ", 
$1.75. Will make up any Part suggested In this 
magazine or of your own design of Wood, Sheet 
or Cast Aluminum, Brass. Iron or Steel. Furnish 
anything you need. You must be satisfied. Postal 
Money Order. Cheek or Cash with sour order. 

ARTHUR M. POHL 
3541 Michigan Ave. Detroit, Mich. 

G t: 

Experiments 
with the 

KERR CELL 
The 

LIGHT VALVE 
for Brilliant, Large Image 

PRODUCTION 

In the 
Next Issue! 

9 9 
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Strike One ! Greets Japanese 
Visualists 

By H. WINFIELD SECOR 

(Continued from page 331) 

as faces; which is the main object of 
the Bell Laboratory System, when it is 
opened for public use. 

The Jenkins Television Corporation 
has been very aggressive in develop- 
ing a new television "pick -up camera," 
and this was recently demonstrated at 
the Park Central Hotel, New York 
City. The writer first saw this di- 
rect pick -up camera in operation at 
the Jenkins Laboratory last spring; at 
that time it was "aimed" out of the 
window and on the receiving screen 
there were clearly visible clouds in the 
sky; a railroad train which pulled in 
about 1000 feet away, with the smoke 
very perceptible. 

The new Jenkins pick -up camera 
was illustrated on page 246 of the last 
issue of TELEVISION NEws. Briefly 
described, the direct pick -up camera 
employs an improved and ultra- sensi- 
tive photo-electric cell, placed behind 
a motor -driven scanning disc; the sub- 
ject is illuminated either by daylight 
or else by a suitable arrangement of 
artificial lamps in the studio, as the 
article in the last issue of TELEVISION 
NEWS clearly portrayed. 

We therefore see, from the forego- 
ing, that "outdoor" scenes have been 
picked up in England, America and 
Japan, and probably in other coun- 
tries. But, after all is said and done, 
we still have another problem to con- 
jure with -that of finer detail. In 
other words when you have full -size 
figures, such as baseball players on a 
very small screen, or even on a large 
television screen, we will require more 
than 60 -line scanning to give satisfac- 
tory detail to the faces and figures 
themselves. 

To make this statement more ex- 
plicit, with 60 -line scanning you may 
find that the face of a baseball player, 
let us say, is being scanned by only 
four lines, which is bound to result in 
a very coarse detail. Naturally, if the 
forehead is being scanned by only one 
path or ribbon; the eyes and nose by 
a second; the mouth and chin by a 
third; and the nectc by a fourth ribbon 
or scanning path, you are not going to 
enthuse over the remarkable reproduc- 
tion of the subject's face. 

When it comes to picking up prize- 
fights and baseball games, we will un- 
doubtedly require 120 -line scanning 
or, better still, 200 -line or 300 -line 
scanning. 

Mr. Farnsworth and a number of 
other leaders in television research 
have assured us that, with some very 
ingenious improvements, which are at 
present being effected behind closed 
laboratory doors, we shall be able to 
easily transmit 200 or 300 scanning 
lines in place of the present 60. 

ad 'erasers 
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Why Special Resistors 
By MAGNUS BJORNDAL* 

The best criterion of the utility of 
a certain resistor for high frequency 
is its time constant. Good "non -in- 
ductive" resistors should have time 
constants on the order of 10 -7 to 10 -8 
second. It is easily realized that when 
the time constant is too large, i. e., 
natural frequency is too low, the re- 
sistors will oscillate and cause consid- 
erable disturbances. Daven engineers 
have made a thorough study of this 
matter and have devised special meth- 
ods for winding resistors with ex- 
tremely high natural frequency for 
particular purposes. It has in many 
instances been possible to reduce the 
reactance at a certain frequency as 
much as 70 - 80% and thus locate the 
natural frequency at a much higher 
point. 

Chief Engineer of the Daven Company. 

Daven television amplifier resistor. 

New Crater Tube Projector 

One of the new models of Crater tube - 
lens disc -large image television receivers 

designed by the Shortwave £3 Television 
Corp., of Boston. Mass. 
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DAVEN TELEVISION ACCESSORIES 
Special Discount to Experimenters and Dealers 

linvr,x-,I 
rEilvisuiN 
CEIVING KI 

.VIIi 

SUPER- DAVOHM °recision wire wound resistors 
may be secured from 1/10 
ohm to 15 megohm 

Daven T -4 Television Amplifier (without tubes) 517.50 
Daten T.3 Three Stages with one output stage (without tubca) 515.00 

Send for literature 

THE DAVEN COMPANY 

Daven Essential Television Kit.$65 
This Kit contains the following apparatus: 

NEON GLOW LAMP 
COMBINATION 24 36 - 48 LINE SCANNING 

DISC 
THREE STAGE TELEVISION AMPLIFIER 

(without tubes) 
REGULATING RHEOSTAT 
MOTOR BUSHING 
UNIVERSAL MOTOR 
COMPLETE INSTRUCTIONS FOR WIRING AND 

CONSTRUCTIONS 

Doren Universal Motor. AC or DC. 110 
volts. 60 or 133 Cycle 527.50 

Special Rheostat for close regulation 3.50 
needs' bushings for 48 line discs 3.50 
Bushings to fit 'a ". 5 /16" and 3 /8" 

motor shafts 1.00 
Resistor Couplers fer construction of Resistance 

Coupled Amplifier 
Lat Stage No. 421 $2.15 No. 421D $4.65 
21n1 Stage No. 422 $2.15 No. 422D $4.65 
3rd Stage No. 423 52.15 No. 4231) $4.65 

Supplied with precision wire wound 
SI'PI-R- DAV011M RESISTORS. 

Television Cabinets (sturdy construction) $12.00 

158 - 160 SUMMIT STREET NEWARK, NEW JERSEY 

TELEVISION IN 1936 
LOOKING INTO THE FUTURE OF A GREAT ART AND INDUSTRY 

A HALF DECADE HENCE 

Engineers and business men predict that i11 five years Television 
will have advanced considerably as an entertainment medium . . . 

that the art of Television will be so well developed that the ten 
million or so American homes that now have radio sets will also 
be equipped with Television sets. 
And in 1936 you will want to look back and see what had happened 
in the "green" days of the industry. You will want tc read the 
articles that were written by the famous engineers in their experi- 
mental days. You will be interested in studying the "crude" 
Television sets of the pioneer period. 
TELEVISION NEWS will help you do this. It will tell you all 
these things at a time when you are most anxious to know them. 
We would suggest that you get the back numbers of TELEVISION 
NEWS and save them for the big Television years to come. 
This is the fifth issue of TELEVISION NEWS. Back issues may 
be had at the regular price of Fifty Cents per copy. 

Send check or money order to 

TELEVISION NEWS 98 PARK PLACE, NEW YORK, N. Y. 

Incorporate 
Companies 

Organize, re- organize 
and arrange stock or 
bond issues. We help 
you raise working 
capital. 

Write : 
Bond House of Illinois 

612 N. Michigan Ave., Chicago, Ill. 

YOURYOUR IDEAS 
REGISTER YOUR 

TRADEMARK st 

Z.H. POLACHEK 
234 BROADWA 

31st. NEW YORK 
REä PATENT ATTORNEY PROE. EN6AYEER 

D 
O 
I 
T 
N 
O 
w 

CALL or SEND your SKETCH 
or Simple Model for 

CONFIDENTIAL ADVICE 
No Charge for Consultation 

- - --COUPON---- 
Dear Ntr:- Please send me full Information 
and literature about Patent Protection, with- 
out obligation. 

ame 
Address 

Please mention TELETIFIOv : EIT'S tchen writing to ash rrti$trS 
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What 
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 

bave to live on? Could the children go on through 
school? Could mother earn enough for them? 

Life insurance is now sold by mail at so small a cost 
NO ONE need be without its splendid protection. We 
now offer a special old line, legal reserve life policy for 
as low as $4.13 at age 35 (other ages in proportion) - 
a policy paying you $1.004 with an additional $5,000 
special travel accident ben..,,; disability benefits. loan 
values, and other advantages. Think of it! No famuy 
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! Vail this coupon TODAY for sample policy and 
complete details. 

Union Mutual Life Company of Iowa, (Roc 211) 
Des Moines, Iowa. 

Send me above described Free sample policy and comply.. 
details -this is not to obligate me in any way, 
Name. 
Address 
Age Occupation 

An Electronic Light Valve 
By WOLF S. PAJES 

(Continued from page 376) 

New "Color Television" Modulator 
This principle of light modulation 

also lends itself to color television; 
Fig. 2 illustrates such an apparatus. 
The transmission and reception of pic- 
tures by color television is accom- 
plished by utilizing three channels of 
communication, with as many trans- 
mitters and receivers. After the colors 
of varying intensity have been trans- 
lated into their electrical equivalents, 
by means of three photo-electric cells 
(each of them sensitive to one of the 
three fundamental colors), they are 
amplified and transmitted. 

At the receiving end, the three dif- 
ferent signals are tuned in and ampli- 

fled by three separate receivers. From 
these the electrical impulses act upon 
three "absorption type" modulation 
tubes; each of the tubes absorbing 
only one of the three fundamental 
colors. For example: if blue is the 
color to be reproduced, the tubes ab- 
sorbing red and green must be strong- 
ly excited, in order to absorb those 
respective colors; whereas the excita- 
tion of the tube which is capable of 
absorbing blue must be kept low. This 
can easily be accomplished by revers- 
ing the phase of the resistance - 
coupled amplifiers. It is evident that, 
in this case, the exterior light source 
must furnish white light. 

Low -Price Scanning Discs 

TWO forms of television scanning 
discs which are being offered at 

popular prices are supplied by Mr. 
Arthur M. Pohl. For the junior tele- 
vision experimenter whose pocketbook 
is rather limited, this is just the thing 
the enthusiasts want and need most 
badly. Yes, Sir! a 60 -hole scanning 
disc for $1.00. This disc is 151/, 
inches in diameter and has 60 holes 
laid out to form the new oblong pic- 
ture (5:6 ratio or 60 by 72 elements). 
The disc becomes rigid when spinning 
at the required 1200 r. p. m. 

The metal disc supplied at the nom- 
inal price of $7.50 is a very fine job 
and has been examined by the editors. 
It measures 16 inches in diameter 
and has 60 holes with a 5 to 6 ratio. 

Above -The Pohl metal scanning disc; 
below -60 -hole "paper" scanning disc. 

Seeing Is Believing 
(Continued from page 367) 

The other enclosure is a report of our Ger- 
man image reception taken from the Man- 
chester "Daily Dispatch." the leading paper 
for the north of England. 

Yours faithfully. 
FRED AND FR. \NK R. PARRY. 

Church Street. Littleborough. 
Manchester, England. 

(Thanks a lot for your eery interesting letter 
describing your wonderful success in picking 
up German teleris ion images 900 miles away, 
on your experimental amateur station in Eng- 
land. Although this fine piece of work was 
neronn plished on the other side of the Aflailtie, 
we trust it will fire the enthusiasm of thou- 
sands of young American., who hare no idea 
of what pleasure they are missing, it they are 
not already '-looking in" at the television im- 
ages being broadcast in many parts of the 
country, day and night, by nearly 30 stations. 
The editors hare just had the pleasure of see- 
ing some of the new home type reeriring appa- 
ratus exhibited at the New York Radio Show, 
and if you hare not seen the brilliant and 
really remarkable images produced with the 
new "crater' tribes, even rrit?, a small Inns disc. 
you hare a biy treat in store. -Editor.) 

Please mention TET.Er!S!DN NEIrÑ when writing to ad 'rrtisrrs 
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The Promise of Television 
By MERLIN H. AYLESWORTH 

(Continued from page 327) 
tell the story, since the figures may 
be virtually silhouettes. 

A Challenge to Telecasters 
The limitations of television are 

simply a challenge to the ingenuity 
of the broadcasters. The program 
presentations can in large measure be 
fitted to the limitations, even giving 
birth to an unique and pleasing art 
form perhaps, as in the case of the 
silent motion pictures of the past and 
the sightless broadcasting of today. 
Television is more fortunate in its 
early struggles than was sound broad- 
casting, for while the latter worked 
alone, television enjoys the partner- 
ship of an older and firmly established 
companion art. By means of sound 
broadcasting, television has a voice 
whereby to speak the story which it 
is acting. Synchronized sound broad- 
casting for television is simply a part - 
nership of both arts. The performers 
face the combined microphone and 
scanner, so that voice and action are 
picked up for transmission via two 
separate and distinct radio channels. 
At the receiving end, two receivers are 
required, one to tune in the sound 
broadcasting signals and the other for 
the television signals. 

The home television reproduction of 
today leaves much to be desired, but 
so did the early broadcast receivers 

r with crystal detector and headphones. 
The pictures usually measure not over 
11/2 inches square but may be magni- 
fied by a lens in which case pictorial 
imperfections become more apparent, 
while the brilliancy is proportionally 
reduced. Viewed through a shadow- 
box or peep -hole* by one or two per- 
sons at a time, with a greater number 
of lookers -in if image distortion is no 
drawback, the performance is reminis- 
cent of the early days of motion pic- 
tures when a penny -in- the -slot and the 
turning of a crank brought animated 
scenes before hungry eyes. The use 
of a neon tube causes television pic- 
tures to appear in pink, so that pink 
eye is added to the ailments of tele- 
vision reception. 

With television technique in the 
state of flux, there can be no reason- 
ably stabilized designs for several 
years to come. And in the absence of 
stabilized designs, there can be no mass 
production of home equipment. And 
without mass production of equipment, 
there can be no attractive prices to 
gain widespread acceptance of home 
television. 

Fine Opportunity for Experimenters 
On the other hand, television tech- 

nique offers unlimited opportunities 

'Large images which the whole family can 
enjoy are produced by the new model "crater 
lamp" and "lens -disc" projectors placed on the 
market this Fall. Also tubes yielding black 
and white Images have been successfully tried 
out in the laboratory and will undoubtedly be 
available to the public before long. 
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Type 

866 
866 -B 
.81 -M 
872 
875 

ODEON LO- RIPPLE 
MERCURY VAPOR RECTIFIERS 

Filament 

Volts Amps. 

Plate 
Inv. Peak 

Volts 
Peak 
Amps. 

2.5 5 7,500 .6 
5 5 7.500 1.2 
7.5 1.25 7,500 .3 
5 5 7.500 2.0 
5 5 15,000 2.5 

Price 
$3.00 

8.00 
4.50 

14.00 
25.00 

NOTE -These types have a higher peak rating than any similar types available. 
All ODEON Mercury Vapor Rectifiers are guaranteed to reproduce a lower AC ripple 

than any similar types in the present market and to have an operative life in excess of 
1,000 hours. 

RECTIFIER- CHARGER BULBS 

For replacement in Tungar 
and Rectigon Chargers and 
all similar apparatus. 

With base or top contact 
2 Amp. $2.15 

Speed -Bug Telefraph Key 

Very efficient. Made for and 
5.6 Amp. ............ 3.85 E approved by the U. S. Signal 

Corps. 

Price $10.50 
All orders must be accompanied by a deposit of 20 %. Balance shipped C. O. D. Send postage 
or express charges. 

Mail Orders to ODEON MANUFACTURING CO. 
30 CLINTON STREET, NEWARK, NEW JERSEY, U. S. A. 

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. 

TELEVISION 
SPECIALTIES 

12" Irani Aluminum Disc to make your own 
scanning isc 51.35 

Atí" Magnifying Lens si.25 
Mounted In aluminum holder $2.35 
Put Nn. 247 Power Pentode in the last stage of 
your power amplifier-adapter No. 47. $1.258 l.ymch 
tuhadapter to put two Power Tubes in psraIII. 
$1.50; Neon Lamps. 65o and 85e; Geissler tub 
$1.50 u0: Photo- electric cells. $4.95: 1h" teleci.i 
neon lamps. $3.95; 13 /18" lenses to mount in I. ,.. 
disc IOe each. Lenses up to 8" diameter, $1.00 a I! 

Short ware coils. 
$1.75 ELAN 

The 
Radio 
Man, Inc. 

Not. TN -5 

89 commit St. 
New Vark 

TELEVISION 

WWIC 

Requires the BEST 
CONDENSERS 
to insure the 
BEST RESULTS 

The Research and Ex- 
perience of Siemens 
and of Telefunken 
over many decades 
are built into this 
product. 

Write for Circular S3 
sear Keep yourself posted 

on the best. 

MORRILL AND MORRILL 
Sole U. S. A. Distributors for 

SIEMENS & HALSK E. Condensers and Resistors 
30 Church St. New York City 

Please mention TELEVISION NEWS when writing to adt crttnera 
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"The SHORT WAVE 
IS THE MOST IMPORTANT THING 

in Radio" 
OZJait.cc7.: 

THE 

t. 
EXPERIMENTER'S MAGAZINE 

C 

pre , 

e\) rl\ vi[ PHOPR rawswrrER 

ON ALL LARGE 
NEWSSTANDS 

4 -Color Cover 
9" s 12" in Size 
Over 200 Illustrations 

THE SHORT -WAVE EXPERIMENTER 
TELEVISION ON SHORT -WAVE 

AIRCRAFT SHORT -WAVE SETS 
HOW TO BUILD SHORT -WAVE AERIALS 

SHORT -WAVE QUESTION BOX 

A FEW OF THE MANY INTERESTING ARTICLES 
IN THE CURRENT ISSUE 

WHAT SHORT WAVES MEAN TO THE LINDItERGHS 
WHERE TRANSATLANTIC "SIGS" ARE RECEIVED IN GERMANY 

SHORT WAVES HIGHLY IMPORTANT TO THE NEW U. S. NAVY DIRIGIBLE 
ULTRA SHORT WAVES IN MEDICINE 

WHAT I THINK OF ULTRA SHORT WAVES, BY GUGLIELMO MARCONI 
SHORT WAVE SIGNALS DIRECT PLANE AND AUTO 

HERTZIAN AND INFRA -RED RAYS AS MEANS OF COMMUNICATION 
"LONG WAVE" RECEIVER EASY TO BUILD 

NEW FEATURES OF THE 1931 -32 NATIONAL THRILL BOX 
HOW RESEARCH AND INDUSTRY DEPEND ON VIBRATION 

THE HOODWIN SHORT WAVE CONVERTER 
CATHODE RAY TUBE ANALYZES OSCILLATING 
CURRENTS 

HOW TO NEUTRALIZE TRANSMITTING 
AMPLIFIERS 

SHORT WAVE STATIONS OF THE WORLD 

Full Details in Coupon About Special Offer 

RAPIDLY increasing each day are 
the number of experiments in 

the Short -Wave field -developments 
which are bringing to this branch of 
radio thousands of new "thrill seek- 
ers." Experimenters, as in the early 
days of Radio, again have the oppor- 
tunity to bring about stirring new in- 
ventions. Read in SHORT WAVE 
CRAFT, the Experimenter's Maga- 
zine, how you can build your own 
Short -Wave Sets, both transmitters 
and receivers. SHORT WAVE CRAFT 
is exclusively a short -wave magazine 
-the kind you have wished for so 
long. 

Regular Departments in 
SHORT WAVE CRAFT 

PHOTOGRAPHIC SECTION - PICTURES OF 
LATEST SHORT -WAVE SETS AND STA- 
TIONS. 

TRANSMITTERS FOR SHORT WAVES AND 
HOW TO BUILD THEM. 

SHORT WAVE CRAFT. TN -S 
98 Park Place. New York. N. Y. 

I enclose herewith my remittance of $2.00 (Canada and Foreign $2.601, check or money order preferred, for which you are to enter my subscription to SHORT WAVE CRAFT for One Year, and also send me the last two issues gratis. I understand that the regular subscription rate is $3.00 and 
this offer will be void after November 30th. SHORT WAVE CRAFT is published every other month. 
Name 

Address 

City State 
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for experimentation. Its present 
status is simply a repetition of early 
broadcasting history, when there was 
more pleasure in the never -ending 
building and tearing down of home- 
made radio sets with which to inter- 
cept the feeble radio signals. Indeed, 
through the efforts of practical test- 
ing of transmitting and receiving 
ideas in the field, with laboratory re- 
search workers and development en- 
gineers receiving the hearty co- opera- 
tion of radio amateurs and experi- 
menters, it is to be hoped that tele- 
vision progress may be materially 
accelerated. 

All of which is not entertainment in 
the usual sense of the term. It is 
"experimentation ". And it is upon 
this interpretation of the status of 
present -day television that the Radio 
Corporation of America and the Na- 
tional Broadcasting Company have 
based their television policy. 

While other interests have chosen 
to go before the public with the pre- 
liminary versions of a television 
broadcasting service, our group has 
preferred to retain the art in the re- 
search laboratories for a longer time, 
in order that it might develop to more 
substantial proportions. Without be- 
ing committed to any particular tech- 
nique and without the snapping of the 
whip of commercialism, the large re- 
search staff in the RCA -Victor plant 
at Camden, N. J., has enjoyed an 
unique advantage. Many techniques 
have been tried, compared, improved, 
grouped, eliminated. Out of a vast 
amount of experimentation, there has 
slowly but surely emerged a system 
which, in further refined and im- 
proved form, will become the basis of 
future "home television ". 

Meanwhile, a similar policy is being 
followed with regard to television 
transmission. Experimental television 
transmitters are being maintained by 
our group, not with any thought to 
affording entertainment to the pub- 
lic, since that would be an unfair 
promise at this early date, but rather 
as an extension of our laboratory 
efforts. The transmission is being de- 
veloped step by step with reception 
developments, thereby building up to 
a complete television system which 
will soon be introduced to the public 
as a vehicle of "practical home enter- 
tainment", rather than as an experi- 
ment. 

A reasonably stabilized technique 
will justify the mass production of 
television receivers, so that television 
equipment will sell at prices within 
reach of the average purse. And a 
sufficiently numerous and enthusiastic 
audience will justify attractive tele- 
vision programs which will then be 
forthcoming. In brief, we are com- 
mitted to the introduction of an en- 
tire art form, in practical working 
order, rather than to spasmodic ex- 
periments. 

Despite its admitted shortcomings, 
television will develop rapidly. It en- 

(Continued on page 398) 
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The Trav -Ler Scanner and 
Receiver 

O NE of the newest scanner and 
television receiver kits placed on 
the market is that here illus- 

trated, which has been brought out by 
a St. Louis, Mo., concern, well -known 
for their portable radio sets. An out- 
standing feature of this television set 
is that the scanner unit, comprising 
scanner disc, neon tube and housing, 
together with motor and powerful 
magnifying lens, is all mounted on a 
special frame -work, which fits over the 
tuner -amplifier inside a neat cabinet. 

The synchronous motor drives the 
disc at 1200 R.P.M. and provision is 
made for framing the image, which 
is accomplished by turning the large 
knob just below the lens visor. The 
receiving tuner and amplifier employs 
two specially designed R.F. stages 
with a '24 S. G. tube, these stages 
passing 80 kc. These are followed by 
a '24 detector, a '24 first audio, and a 
second stage of audio with a pentode 
tube, supplying a strong output to the 
neon tube. 

As Chicago stations transmit nega- 
tive images and the Eastern stations 
positive, the short wave receiver is 
fitted with a special switch which per- 
mits changing the detection system 
from "grid- leak" to "plate rectifica- 
tion" in order to reverse the image 
when necessary. The tuner and am- 
plifier here described and shown is for 
use with a plate type neon tube; a 
new model, which will soon be ready, 
utilizes two pentode tubes in parallel 
in the output stage, suitable for excit- 
ing a Taylor neon arc or a crater tube. 
-Photo courtes ?? Trav -Ler Mfg. Corp. 
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OPTICAL PRODUCTS OF PRECISION 

TELEVISION OPTICAL UNITS 
STANDARD PRODUCTS 

Ilex Standard Theatre Projection Lenses, because of their unequalled optical 
qualities, have been recognized and accepted by projection experts as the 
foremost lens in the field of projection optics. They have also proven to be 
without a peer in Television Broadcasting Units and Projection Work on 
translucent screens. Owing to their special design the reflections of the 
inner lens surfaces are eliminated, thereby rendering even illumination 
over the entire screen. 

SPECIAL SYSTEMS 
We specialize in designing all types of photographic, cinematographic. 
projection systems and television optics for both broadcasting and 

receiving sets. 

ILEX OPTICAL COMPANY 
ROCHESTER NEW YORK 

Randy Lens Mount 
I LLUSTR ATION shows 

a simple but very 
well -made lens mount- 
ing, which is built to 
lit any size lens and 
sells for a nominal price. 
It Is made by a progres- 
sive New York City tele- 
vision supply- house - 
"ßlan, the Itadlo Mau ". 
A specially shaped 
groove Is cleverly press- 
ed Into the band, which, 
when bent Into shape 
holds the lens rigidly. 
Mr. It t a n has also 
evolved a clever scheine 
for bending corners on 
his "custom -built" shield 
boxes. 

The Trav -Ler receiver and scanner kit shown above is of very excellent design and work- 
manship. More details next issue. 

Now The 
=man man 

JUNIOR SCANNER 

KIT $12.95 $12.95 
Kit contains -14" 
Disc - Shaft, Pulley 
-Stand -3" Lens 
and 1" Plate Neon 
Lamp -Simply at- 
tach your own 
motor. - PRICE - 

Complete 
as pictured 

$12.95 
Senior Kit - 24" Disc - equipped same as 
above 818.95 
Synchronizing Pulleys - Reduces 1725 -1800 
R.P.M. motors down to 1200 R.P.M. for t,L" 
shaft, drives any disc up to 24" dia.- Pr...$3.95 
Stands - Cast iron - bronzed bushed -for !_" 
shaft with lens and lamp supports. Takes discs 
up to 14" die. $3.95; up to 24" dia $6.50 
Scanning Disc - Aluminum - 45, 48 or 60 
square holes -for !_ or % shaft. 
Blank (not punched) Apertures Punched 
14" din. $1.00 14" dia. rd. holes $4.50 
16" dia. 1.25 18" dia. sq. holes 5.50 
18 dia. 1.75 24" die. sq. holes 6.50 
24" dia. 2.95 30" dia. sq. holes 9.95 

Neon Lamps- Non -spluttering -I" square plate 
83.00; 11/," plate $3.75 
Magnifying Lens - Nickled rim holder - 3" 
$2.25; 4" 83.10 
Motors - G. E.- Synchronous I/6 H.P -1800 
R.P.M. $17.50 
Motors-G. E.- Synchronous 1/6 H.P. -1200 
R.P.M. 18.50 
Senior Model- Complete with 1/6 H.P. Sync. 
Motor -mounted on baseboard -24" disc. Ready 
to connect to your receiver -Complete $44.95 

Send check or money order. 
Wiring diagram and literature FREE. 

Hartman Laboratories 
Subsidiary of 

DIENELT & EISENHARDT, Inc. 
1304 -18 N. HOWARD ST PHILADELPHIA, PA. 

Please mention TELEVISION NEWS when writing tu ad -erti.sers 
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LIKE ENT ERINCTII 
DOME OVA GOOD FRIEND 
W11ENYou REGISTER 1- 

COME DOWN BY THE SEA 
Get Health and Happiness at This Splendidly 
Conducted Hotel -Close to Boardwalk and Steel 
Pier. 

European Plan Rates per Day: Single. with 
Running Water, $2.00 and $2.50. Double, $4.00 
and $4.50. With Private Bath: Single $2.50 and 
$3.00; Double, $5.00 to $7.00. Special Weekly 
Rates. 

A la Carte Restaurant Service at Moderate 
Prices -Best of Food. Attentive Service -Court 
esy- Politeness --and Satisfaction Assured. You 
Go Home Happier for Having Been a Franklin 
Guest. 

Bathing Direct from the Hotel 
TINIST AND 01ST PROTICTID WARN IN TNT WORLD 

HOTEL FRANKLI N 
SOUTH VIRGINIA AVENVE -NEAR THE BEACH 

ATLANTIC CITY N. J. 

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

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

Tel. Tillinghast 5 -6630 

WELCOME to 
NEW YORK and 

'TIe, j%OTEL 

GIVE RNOR 
(LINTON 
3157 ST 7-AVE. 

opposite PEN NA. R.R. STATION 

r3 

1200 Rooms each 

with Bath, Servi - 

dor and Circulat- 
ing Ice Water. 

ROOM AND BATH .3°.° U P 

The Promise of Television 
(Continued from page 396) 

joys the benefit of modern research 
and engineering methods and facili- 
ties, quite as well as the support of 
the older broadcasting institution. 

Will Not Interfere With Sale of 
"Sound" Receivers 

An entirely separate and distinct 
development, television in no way con- 
flicts with the existing broadcasting 
situation nor with the radio industry 
and radio trade. Whatever fears may 
have been expressed regarding the un- 
certainty which television would in- 
troduce in the radio market, such 

fears have been largely dispelled by 
now. The industry, the trade and the 
public have come to realize that tele- 
vision, for the present, is a separate 
though parallel development to sound 
broadcasting, and that the ultimate 
partnership of both arts can only be 
consummated when television has at- 
tained a standard of perfection that 
approximates that of sound reproduc- 
tion. Thus television wilt not inter- 
fere with sound broadcasting, al- 
though it will no doubt supplement 
the latter in an altogether pleasing 
manner. Television will not replace 

the existing broadcast receiver, but 
rather will work independently of or 
in conjunction with the latter, depend- 
ing on the program service. The radio 
buyer will not delay buying a broad- 
cast receiver in the hopes of obtain- 
ing a combination model, for the tele- 
vision receiver will be a separate and 
distinct unit for a long while to come, 
on the basis of sound engineering and 
sane merchandising. The sound re- 
ceiver having attained a state of rela- 
tive perfection, while the sight re- 
ceiver is still in the process of rapid 
evolution, it would be nothing short of 
folly to combine both in a single unit. 

The immediate application of tele- 
vision is, of course, the visual presen- 
tation of the broadcast artist. We 
may look forward to an early tele- 
vision supplement to our regular 
sound broadcast programs, in which 
speaker, singer or artist, will appear 
on the home television screen as a 
purely optional feature. In other 
words, the sound program will be re- 
ceived in the same manner as today. 
However, if the home be equipped 
with a television receiver, it will be 
possible to tune in the animated por- 
trait of the performer. That this fea- 
ture will prove highly attractive, no 
one will deny, especially in the in- 
stance of a performer whose person- 
ality is firmly established in the hearts 
of the present "blind" audience. The 
presentation of prominent speakers 
over the television supplement will also 
prove a worthy refinement to our pres- 
ent sound broadcasting service. 

The Future 
If television continues for some 

time as a supplement to existing 
sound broadcasting, there will be no 
serious artistic problems. It can strive 
towards better detail all the while, 
with laboratory progress introduced 
into everyday practice from time to 
time. Ultimately, when it possesses 
sufficient detail for a presentation 
quite on a par with that of sound 
broadcasting, it may insist on its own 
way in many broadcasts, with tele- 
vision as the main issue and sound 
as the supplement. That day will 
come when television is capable of 
flashing complete scenes over the air. 
Sporting events, parades, news events, 
ceremonies, plays, pageants - such 
subjects may eventually be handled by 
television both in the studio and out 
in the field, at which time the pictorial 
presentation will surpass the sound 
presentation in importance. Judged 
by our present technical standards, 
however, such thoughts are highly 
fantastic, although by no means im- 
possible of realization in the distant 
future. To one who has seen sound 
broadcasting develop from the faint 
whisper of the human voice to a full 
symphony orchestra, or the motion 
picture industry from the crude 
penny -in- the -slot machine to the re- 
markable sound pictures of today, 
anything is possible and indeed prob- 
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This 

Offer 
Saves You 

$2.00 
Until the 31st of December this oppor- 
tunity is yours -this chance to read radio's 
two great magazines, TELEVISION 
NEWS and RADIO- CRAFT, at a saving 
of $2.00. 

Regularly the rate for one year's subscrip- 
tion to TELEVISION NEWS is $3.00 and 
for eight months of RADIO- CRAFT- 
$2.00. For a brief period only. our read- 
ers can enter their subscription to receive 
both magazines for $3.00. This is a reduc- 
tion of 40% and represents a saving of 
$2.00. 

TELEVISION NEWS you have read, and 
it is needless for us to say that you are 
well pleased and want to read every issue. 
It is the "Town Crier" of new develop- 
ments in the television field. 

And RADIO- CRAFT, also edited by Hugo 
Gernsback, is the radio magazine selected 
by the greatest number of service men, 
dealers and radiotricians. Of course, thou- 
sands of amateurs read RADIO- CRAFT, 
too. Each month, men of outstanding 
prominence in the radio field contribute 
articles of real interest to all. Here is a 
summary of articles usually found in each 
issue: Service Men's Department -Radio 
Service Data Sheets -New Developments - 
Radio Construction and Theory-Kinks and 
Information Bureau -Tubes and Their New 
Design -etc. 
Clip the coupon NOW and mail with your 
remittance, check or money order will do. 
Postage stamps accepted in small denomi- 
nations if more convenient. 

Moil Coupon TODAY! 

TELEVISION NEWS TN -5 
100 Park Place, New York. N. Y. 

As per 3-our special offer. I enclose 43.00. for which 
to roter uy st b -,ri pt ion to TELEV1 SION NEWS 

for 
an 

e year and to RADIO -CRAFT for the next eight 
month.. 

Name 

Address 

City State 
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able. Modern research seems without 
limit. 

If anything, the majority of the 
radio performers would welcome the 
television feature at this time, inas- 
much as it would give them a much 
desired opportunity to display their 
histrionic wares. 

What television may mean to broad- 
cast performers is perhaps best ex- 
pressed in the personal appearance of 
our artists. Time and again, the audi- 
ences before whom they appear are 
delighted to see the performers in per- 
son, and carry away a permanent im- 
pression which supplements subse- 
quent listening in on their perform- 
ance, making for far greater appreci- 
ation and enjoyment. When personal 
appearances become part and parcel 
of the broadcast program, the appreci- 
ation and enjoyment must be all the 
more keen. 

I can assure you that there will be 
no disappointments when your favor- 
ite radio personalities appear before 
you on the television screen. The 
problem of having our enthusiastic 
musicians keep on their coats and col- 
lars will be more serious than that of 
having our stars look their best. And, 
of course, television make -up will 
cover a multitude of sins. 

That television has long been an- 
ticipated in our studios is proved by 
the fact that the NBC Chicago studios, 
located on the roof of the Merchandise 
Mart, have been built with television 
requirements in mind. Our other 
studios may be readily adapted to tele- 
vision presentation, particularly since 
television will be a supplementary ser- 
vice in the nature of a close -up of the 
performer, who will face a compact 
scanner as well as the usual micro- 
phone. 

Our group contemplates a television 
broadcasting service to the public in 
the near future. Within the next 
year, we shall have a television trans- 
mitter located at the top of the new 
RCA building at 570 Lexington Ave- 
nue, New York City. Another sta- 
tion will be located on the Pacific 
Coast. Most likely our associated sta- 
tions will hasten to install television 
transmitters to supplement their sound 
broadcasting service. It is certain 
that once the television art proves its 
entertainment possibilities, the coun- 
try will rapidly be blanketed by tele- 
vision transmitters. 

And so the experiment of today 
promises to become the institution of 
tomorrow. The gap between those 
who believe that television entertain- 
ment is already here and those who 
concede that it is still around the cor- 
ner, is steadily closing up. We shall 
soon be in perfect agreement as to the 
entertainment possibilities, interpret- 
ing those possibilities in our respec- 
tive ways. Of one thing we are now 
certain : the television era has defi- 
nitely dawned!- Address delivered by 
Mr. M. H. Aylesworth before the 
N. E. L. A. convention, Atlantic City, 
New Jersey. 

Radio's Latest 
Books on Servicing 

Official Radio Service Manual 
and Complete Directory of All 
Commercial IT iriftg Diagrams 

Edited by HUGO GERNSBACK 

Radio Service Man's Handybook 
With Addenda Data Sheets 

THE OFFICIAL RADIO SERVICE MAN - 
l'AI. is the greatest achievement ever at- 

tempted in the Radio Service Field. It is not 
only the OFFICIAL RAI)1O SERVICE MAN - 
l'AI. and Complete Directory of all Commercial 
Wiring Diagrams, but it contains a complete and 
comprehensive course of instruction for radio ser- 
vice men. just off the press and more than 30,000 
copies sold. And why not, when it fills such a 
universal need antung Manufacturers, jobbers, 
Dealers, Service Alen and all interested in radin? 
The OFFICIAL RADIO SERVICE MANUAL 
is complete and gives you every circuit of every 
set manufactured of which there is any information. 
Its looseleaf and flexible leatherette covers enable 
additional servicing data to be added periodically. 
There are hundreds of time -saving kinks which 
will help to increase your business and profits. 

As the NEW YORK SUN' says. "It is diffienit to 
sec how any service man can conduct his business 
satisfactorily and efficiently without this 350 -Paye 
rolumC." 
hundreds of diagrams. 
200 pages, 9 : 12 inches 

Official 
Radio Service 

Manual 
.I 

Complete Directory 

Over 1,000 Diagrams and 
illustrations - 352 Pages 

The RADIO SERVICE MAN'S IIANDYROOR contains 
a tremendous amount of authentic material and practical 
information on Sledendring old revel, ,rs; Servicing obso- 
lete nets; Repairing poser tucks; Construction of test 
Inborat ory equipment: Tam unt tubes: Set testing with 
analysers and hundreds of other elm ilar subjects. Aninng 
till. VOntributors n Bertram M. Freed, Leon L. Adel- 
man. Paul L. Welker, Sylvan Barris, C. W. Palmer and 
inhere. 
The DANDYROOR enables service men to record notes. 
diagrams nd 

u 

charts the eneehti 48 -Vago ...dn. of 
*mien,. . tided duets included in the book. Over 200 
Pages in ll -size 9 z 12 inches. 

BOTH BOOKS for $55.00 

Mail Coupon TODAY! 

GERNSBACK PUBLICATIONS. Inc. TN -5 
96.90 Park Plate, New York, N. Y. 
I annote herewith check or money order for $ 
for uhirh you are to tend to me pontage prepaid the 
( ) Official Radio Service Manual $3.50 
I ) Radio Service Maria Handybook 2.00 
OR BOTH BOOKS FOR $5.00. 

Please mention TELETISION NEWS when writing to adre limns 

Same 

.iddre.. 

City 

State 
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STOP SHOPPING!! 
HERE'S a NEW plan, which saves you money. Stop shopping -- 

the lowest prices are right on this page. Yes, lower than in 
our own catalog. Why? Because no house can get out a new cata- 
log every month, but by advertising in this magazine we can bring 

you the latest and lowest price, up to the time this ad is printed. 
We watch our competitors and do not allow anyone to undersell 
us. We meet ANY price on NEW merchandise. Order direct from 
this page and save money. 100% satisfaction on every transaction. 

Pacent "250" 
Power Auditorium Amplifier 

One of the 
Most Pow- 
erful Super 
Power Am 
Oilers ever 
made. 

Now $8.75 
CONTAINS 2 STAGES SUPER POWER 

A.F. AMPLIFICATION 
This famous amplifier Is provided with input 
and output transformers fur working from a 
phonograph pick -up into a 2000 -ohm trans- 
mission line or into the coupling transformer 
furnished with must dynamic reproducers. 
The tubes euiuired are one 28, one 50 and 
one '81 rectifier. Where mubnum output is 
not required a '10 may be substituted for 
the '50 in the output. Automatic adjustment 
takes care of the discrepancy In voltages. 
The undistorted power output is 2.5 watts- - 
eeeeeh for lour small dynamic reproducers. 
This degree of power output provides satis- 
factory coverage for auditoriums having a 
volume of 23,000 cubic feet. The input volt- 
age necessary to provide maximum output is 
but .025 volts. 
Ideal for theatres seating approximately 1000 
People. dance halls, schools, lectures, hospi- 
tals, auditoriums. outdoor gatherings, etc.. 
etc. The gigantic power is at all times 
within control -tor that matter, it can be 
used in any home, as the volume can be 
regulated down to a whisper! 
A PHONOGRAPH AMPLIFIER -PUBLIC 

ADDRESS AMPLIFIER SYSTEM. ETC. 
Use of the '26 tube in the Input stage makes 
the lone "waning ult' period unnecessary. 
Shipping weight. 30 lbs. Overall size, Ii z 
8ií z 6%" high. List Price. $90.00. 
No. 1925- Pacent Model 250 Power dfQ75 
Amplifier (less tubes). Your Pria U 

BRAND NEW 
RADIO MIRROR PENLITE 

-.. say, 1"1" - 

Tim Latest and Cleverest Tool for Radio 
Serviceman. The only device that enables 
you to LOOK AROI'ND CORNERS or 
UNDERNEATH inaccessible slots. Your 
vision is ONLY In a straight line, but with 
the Mirror- Pentite you can look around a 45 
degree angle. You can now look under the 
whole chassis arul 

s 
every nut, even wire, 

every socket. behind condensers. transform- 
ers, etc. This is made possible by Use 
powerful pocket flashlight to which Is at- 
tached a GENUINE DENTAL MAGNIFY- 
ING MIRROR. Mirror clips on or off so 
flashlight can be used alone if desired. The 
cleverest device yet. Complete with battery 
and bulb. Shipping weight 6 or 
No. 1895 -Mirror- Pentite. List Price OS C 
52.50. YOUR PRICE 0 

Earl Power Transformers 
Make money revamping , 

the old battery set. This 
power transformer used 
in Earl Model 22 receiv- 
er supplies "A." "B" 
and "C" potentials for 
two '27's (or screen- 
grid '24's), three '26's. 
two '71A's and one '80 
rectifier: total nIrrent 
output of high- voltage 
winding et maximum d 
output (about 200 volts) is 
is 80 ma high- volisce seconder). filament 
winding for '27's and for 71 A's are center- 
tapped. Size, 341 x 3 x 2 . inches. 16 long 
leads and full wiring directions. Shipping 
weight 5 lbs. List Price. $7.50. 
No. 1410 -Earl Transformer (with- 1 ,73 
out brackets). YOUR PRICE.... 411 
No. 1411 -Earl Transformer. the a .38 
same but with mounting brackets.. 1 

SPECIAL 
Baldwin RIVAL Speaker Unit 
A loud speaker unit bearing the world 
famous Baldwin mark. Deigned for use 
with horn type speakers or with old style 
phonographs. Complete with cord. Shipping 
weight 11b. POSITIVELY LOWEST PRICE 
THIS UNIT HAS EVER BEEN SOLD. 
No. 1520 -Baldwin "Rival" Unit. 45c YOUR PRICE Y 

NEW READRITEAnalyzer 
This three -meter analyzer has selector switch 
for checking all parts of tube circuits by 
connecting to the set sockets. Selection for 

testing voltages of plate. grid, cathode and screen - 

grid dune quickly and accurately. Plate current, 
filament volts. line and power supply suits are 
measured. Grid swing test for tubes used. Just 
Push one button far screen -grid and other button 
fur other tubes. Slakes testing of all type tubes 
simple and thorough. 454-volt grid battery is 
furnished. Battery Is used fur grid test and 
Continuity testing of transformers, chokes. etc. 
Capacity and resistance charts furnished Show- 

ing use of instruments for testing condensers, 
also measuring resistances up to 100.000 ohms. 

Eight scale readings of meters may be used sep- 

readl readings n0.60-300-600 s D.C. vol le ta.0- 10-140. 

700 A.C. volts and 0- 20.12220 milliamperes. A.C. and P.C. filament voltages are accurately 
measured on the one meter. Strong case 

with 
leatherette covering. Attractive. Compact. 

Sien 10%X354x.x inches. Shipping weight 15 lbs. List Price $25.00. $14.7u 
No. 700- READRITE ANALYZER. YOUR PRICE 

New 36 page Summer Edition No. 23 

RADIO 
SERVICE i TREATISE 

'5 New Hook-Up,. ll 
350 Illustration... 

The new Summer Edition of our greatly enlarged 
RADIO SERVICE TREATISE has just mine off 

press. If you liked the Winter Issue, you 
will like this one a hundred -fold. It contains 
some 75 new hook -raps. circuit diagrams: and some 
350 Illustrations. POSITIVELY THE GREATEST 
BOOK EVER PUT OUT BY ANYONE. Among 
the new matters listed are: 
VACUUM TUBE TREATISE. with many illustra- 
tions; full page Vacuum Tube Average Characteris- 
tic Chart: How to Take Care of Your Tubes; How 
to Connect Phonograph Pick -ups; Improving the 
Tono Quality of Old Seta; Connecting Additional 
Loud Speakers: all fully Illustrated with dia- 
grams. 
Other articles: Modernizing Old Radio Sets: How 
to Convert Battery to P,over Sets; Selection of 
Tubes: Push -Pull Amplifiers; Repairing Audio 
Transformers; Phono Attachments: How to Choose 
Power Transformers: Voltage Dividers: Wattage 
of Power Transformers: Selecting and Installing 
Replacement Pars In Radio Sets; Filter Condeu 
sers; Repairing Eliminators. 
WRITE TODAY. Enclose 2 ants for postage. 

Treatise sent by return mail. 

NEW ! NEW ! ! 
Superheterodyne S -\1' Converter 

At last a abort -wave 
converter that con- 
verts any broadcast 
net Into superhete- 
rodyne short -wave re- 
ceiver. Employs three 
221 tubes and covers 
from 20 to 115 me- 
ten. No plug-In coils! 
Coil switch is used to 
cover all wavelengths. 
Single dial control, 
no bode capacity. no 
.guests. This conver- 
ter has builin fila- 
ment transformer to 
heat the three 227's. 

All . s 1 to obtain from your receiver is 
a positive It voltage anywhere from 45 to 
Ito volts Voltage is not critical; no moles- 
tation of the receiver. So simple a child 
can operate It Size 7 x 10 x 5 Inches. 
Shipping weight, 8 lbs. List Pries $25.00. 

No. 1614 -Super Converter (less $14.69 
tubes). YOUR PRICE P 

World -Wide Short -Wave Set 
NOT A CONVERTER 

A perfect radio 
shortwave receiver 
for use between IT 
and 84 meters. To 
put Into operation, 
connect antenna, ground 45 -volt 
"It." and 6 -volt 
"A" batteries, and 
headphones to the 
Posts provided, plug 
in a type '01A 
tube, and tune inl 
An Ingenious cir- 
cuit makes possi- 
ble a 4 -roil single -winding Plug -In design. 
TI Is little instrument has the same sensitiv- 
ity as many big, shielded short-nave reveiv- 
en costing ten times as much. A power 
amplifier may be added for any degree of 
volume. Complete with 4 plug -In coils. 
Hits fine vernier dial for precision tuning. 
Never has a first class short -wave set sold 
for so little money. This short -wave set 
measures 5s' x7x1 in high, over all. Ship. 
weight, 3 lbs. List price, $12.50. 
No. 1686 -World -Wide S. -W. Set. $6.25 

Your price 

6 MONTHS GUARANTEED NEONTRON TUBES 
Sold on 6 MONTHS FREE REPLACEMENT GUARANTEE 
BASIS. PROVIDING TUBE LIGHTS! All tubes are carefully 
meter - tested before shipment. and carefully packed. Do not 
confuse these IIIGII QUALITY tubes with any other "low 
priced" tubes -our low prices are possible because we do 
VOLUME business) 

f- 
, 

Choke I Choice of Chola 
226 245 
227 00.A-169s 280 
171.4 1991'V-120 171 

=01.1 11 224 

63e ea. I 69e ea. 790 ea. 

Choice 

210 
250 
281 

1.58 ea. 

NEW 
Choice 

230 
231 

1.08 ea. 

Choke 
235 
247 

1.50 ea. 

R.C.A. LICENSED TRIAD AND PERRYMAN TUBES 
These nationally athertised tubes are guaranteed UNCONDITIONALLY for all months. 
The prices are slightly higher than our NEONTRONS because these tubes are of much 
better quality. See listing above for tube numbers. 

C voice Chnlco Choice Choice Choice I Choice 
P ice Price Price r Price Price Pries 

76c I .08 86e 51.76 51.46 I 52.09 

THORDARSON 
"245" Power Transformer 

A Miniature Power Plant - Supplies All 
ABC Voltages - 80 Watts 

In addition to sup- 
plying a full 250 
volts to the plated 
and 50 vols tu Use 
grids of two Into 
'45 tubes in push - 
pull, plis trans- 
former m a y be 
used to light the 
filaments of seven 
or eight 2.5 -volt 
filament tubes: 
and by connecting 
in series two of 
the three 2.5-volt 
filament seconda- 
ries it is possible 
to light 5 -volt el- 
ements too. Five 
secondaries: SI- - V . 2 Amp.: S2-310 V. 
Cent T ; S3 22% V., 3 Amp. Cent. T.: 
SI -2214 V., lacy Amp.; S5-2% V.. 3 Amp. 
Cent. T. lust the power transformer for build- 
ing up a high -grade public address amolifire 
to use a screen-grid A.F. amplifier to boost 
the output a microphone or phonograph 
pick -up: Iii -is luis with two stages of 
push -mull anudifleatiun consisting of two '27's 
In the first stage and two '45's in the second. 
Bottom of transformer has bakelite panel on 
which are mounted all taps. It outperforms 
ANY similar transformer. Manly Service Men 
keep tisis model transformer on hand for 
emergens7 replacements In hundreds of makes 
of radio sets. For 110 -120 volts. 50 -60 cycles. 
Size: 5 In. high x 4 x 354 in. Shipping 
weight, 8 His List Price. 515.00. 
No. 1450- Thordarsen Power 
Transformer. YOUR PRICE T3'84 

Flewelling- Dayton SW Adapter 
This wonderful instru- 
ment r nne'la to any 
A.C. radio set by put- 
ting Into tube l' 

dket 
In 

Platt of the tube (.11101 
must be a type '2 
'heater" tube) th, 
which Is on the 
its 2 -ft. cable; ill,'.. 
tube Into tubes .t.. 
adapter. Remote arma l 

from broadcast set anI 
connect to antenna post 
onadapter. Special plug - 

in mil No. 1 covers a 
wavelength band of 17 
to 29 meters; coil No. 2, 27 -28 meters: coil 
No. 3, 47 -85 meters. Plug -In cull Indure' 
awes coma with the adapter. 554x7 'íx I" 
high, overall. Ship. weight 4 lbs. 

No. 1613 - Dayton Flewelling Short-Wave 
Adapter. List Price. $15.00. Qs A .93 
YOUR PRICE (without tube).... ap`t 

Short -Wave Converter 
Build a short wave con- 
verter at !iffiest price un 
record, but wills which 
excellent results a r e 
obtainable net ertlieless. 
The voltage for Use three 
227 tubes used may be 
obtained from an exter- 
nal filament transformer 
sir from secondary 
winding of 2% vols In 
a (rower park. Ware- 
length front 30 to 110 

meters. No plug -In ils; cull switch Is 
used to rover wave band. Single dial tuning 
no grunting, no body capacity. no squeals. 
Leak-condenser modlulation Converter con- 
sisting of all pana (less filament transformer) 
including cabinet, panel. diagram and 4. 
page Instruction sheet (less tubds). 
No. 1819 -YOUR PRICE Y4.85 
No. 1615 -6 -Volt Battery Model- same price. 

High- Voltage Condenser Units 
We es these eon. 
denser, uncond itional ly. They 
are ideal for general re- 
placement purposes and can 
be Installed In any new 
hoover park. All condensers are furnished with 
8 -inch lengths of tinned "push- back" wire. 

Cat. 
No. 
1702 
1703 
1704 
1705 

600 VOLTS 
Mid. Your 

Capoc. Price 
$0.25 

i .30 
2 .40 
4 .60 

800 VOLTS 
Cat. Mld. Your 
No Capa, Price 
1706 I 50.40 
1707 2 .70 
1708 4 1.05 

WE ARE A WHOLESALE HOUSE AND CAN- 
NOT ACCEPT ORDERS FOR LESS THAN $3.00. 1 R 

If C. O. D. shipment is desired, please remit 20% 
remittance, which must accompany all orders. 

If full cash accompanies order, deduct 2% discount. 
Send money order -certified check -U. S. stamps, 

adío Trading Co. 
2.5T West Broadway 

New York, N. Y. 

ORDER FROM THIS PACE. 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, 
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SANABRIA 
,With the genius and creative engineering ability of I .:A. Sanabria as a 

nucleus, the Sanabria Television Corporal' has been organized for the 
purpose of helping to further the prsent embryonic visual broadcasting 
art in its progressive march toward ultimate a menial perfection. 

Sanabria, long -famous as an outstanding televis i eer and well - 
recognized as the contributor of mane f 1: ntal invent' as well as 
of u refined, greatly superior technique. has um] much aeeh luring the 
past sununer for his large screen image project' s. Vi hile. ordinarily tele- 
vision reception has always consisted of nothing re than "peephole" 
pictures f three to six inches square and capable of being viewed 
through a magnifying lens by only one or two persons simultaneously, 
Sanabria has publicly demonstrated televis' images ranging fr two 
to ten feet square-on a screen -before groups of several hundred "lookers" 
at a time! 

Especially noteworthy has been the excellent quality of the Sanabria 
images. Since the projection of a television picture bey I the three -inch 
size has the same critical effect as placing it under a microscope, any in- 
herent blemishes or defects are magnified 'import' all. For this reason, 
usually, television workers have been able to produce apparently satis- 
factory three -inch images only to meet with disaster when attempting to 
project them out to no larger d' ns than a foot or two square. at 
which size prey' unnoticeable flaws have bee resultantly and 
disfcguringlY eviden t . 

Sanabria's ten fool images. however. are unmarred by any such distort- 
ing crudities. His broadcasts of "closeups" and "head- and -shoulder" 
views have, in fact, been tttt i llllllllll declared by laymen and experts alike 
to be favorably a parable in effect to the projection of similar "shots" in 
the movies. Furthermore, the Sanabria Iransmiss' necessitate the use 
of much narrower wave -bands than would be required by convent' al 
systems were equivalently fine results to be achieved. This feature is of 
par t importance when the present crowded a lit f the ether is 
considered and when one contemplates the lack of available channels with 
which we are bound to be vonfronted once yisnal broadcasting has be 
popularized. 

These spectacular and far -reaching developments-representing as they 
do a yardstick ul which Sanabria's potentialities and future activities 
may be gauged -from the corner -stone around which the plans and ideals 
of the Sanabria Television Corporal' are fast g themselves. To 
strive with Sanabria in defiance of the technical difficulties which yet re- 
main, a personnel of brilliant y g engineering minds is being trained. 
It is the upper st desire of these workers that the Sanabria laboratory, 
designed form its incept' as a research and consulting organizat . will 
contribute its due sharesof invent s.and ideas to the final establishment 
of a perfected televis' art. 

TELEVISION 
SANABRIA TELEVISION CORPORATION » » 4020 WEST LAKE STREET » » CHICAGO, ILLINOIS 

www.americanradiohistory.com

www.americanradiohistory.com


The 131g, Smashing lhrill 
Qf MODERN RADIO 
Programs from Allthe Woiki 

10 TUBE 

SUPER -HET. 
1125 COMPLETE 

I I TUBE SUPER -WASP 
Now from Short -Wave Ileodgimrters comes ALL. 
WAVE l'OWElt ! Pilot's new ST'l'ER -WASP 11- 
Tube Super -heterodyne All -Wave Receiver is two 
sets in one. .1 7 -Tube Standard Super- heterodyne 
Chassis In combination with n 4 -tube converter. 
Every tube works. Pulls In everything from 
II to 550 meters. No coils to plug in. Nothlnu 
to change, Just n dirk of n switch to tune 
from long -wave to short -wave. As simple 
to operate as an ordinary receiver. Con - 
verter has own power pack and rectifier 
tube. and more signal strength than over 
before possible. Six wave- length tuning 
stages. No regenerative distortion. 
Now in one set you van get both all- 
wave and long -wave programs with 
good broadcast quality reception 
and plenty of POWER to spare! 
Your dealer will be glad to demon- 
strate the new SEVER-WASP 
for youi. 

Table Model $99.50 
Complete with Tubes 

MODERNISTIC 
7 TUBE SUPER 

$70.50 COMPLETE 

Pilot Radio & Tube Corp. 
Lawrence, Mass. 

Seul me rumple to Informa- 
tion about the new 11 -tube 
Super- heterodyne SI'PER- 
WASP All -Wave Re- 
volver. STUBE 

T. R. F. MIDGET 
147.50 COMPLETE 

s 
j 

Address 

PILOT VALUE IS MORE __ THAN PRICE DEEP 
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